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A quick guide 
" _you, 

,lcmASTER 

PART NUMBER 
INDEX 

This revolutionary index takes all 
device types made by 84 Ie manu
facturers and arranges them in nu~ 

merical sequence excluding prefixes or suffixes. You can now 
find a device number even though you do not know either 
the full 'part number or even the manufacturer. Once a basic 
device number is loc,ated In the index, you can obtain- instant 
identification of all manufacturers making a device by that 
number and determine the full part number designation. All 
page references to data sheet material and any existing appli
cati?n notes abstracts are also provided. 

PA~T NUMBER 
GUlbE " 

An ilristant decoding kit. Information 
in this guide, provided by the manu
facturers, allows you to break each 

company's part numbering system down Into product temper
ature ranges, packaging variations, and functions. An invalu
able tool for the elimination of costly and time consuming 
ordering errors caused by lack of standardization in part num-
bering systems~ . 
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APPLICATION To prepare this directory each IC 
NOTE, manufacturer re\(iewed his own ap-
DIRECTORY plica,tion note inventory and identified 

all those application not!3s considered 
to be currently active. Thus, i!l addition to providing a directory 
of active app,lication note abstracts, the IC MASTER directory 
also provides the first industry wi,de purge of obsolete material. 
Application note descriptions are arranged by Digital, Interface, 
Linear, Memory, and Microprocessor categories. Beneath those 
headings, material is arranged alphabetically by function and 
applicatiolJs category. Each application note, is listed by title, 
identifies the, specific device featured, proVides a 25 to ~O word 
abstract, and includes identity of both the authoring manufac
turer and the specific application note number. This section 
provides all the information necessary for the engineer to 
update his application note files speedily or thoroughly re
search the existance of application note material for a specific 
design problem. 

MILITARY PARTS Cross Refererce Chart Identifies all 
DIRECTORY IC devices having received JAN qual

, ification. This chart includes a cross 
reference feature converting device number,s to Mil. Std. 38510 
slash number and vice versa. ' 

MILITARY DEVICE Lists 40 major IC manufacturers and 
TESTING TABLE shows, in matrix form, those device 

types tested to Mil. Std. 38510 as well 
as screening performed to Mil. Std. 883. Those companies will
ing to perform special screening to customer's unique milita;y ( 
requirements are also identified, 

. MiLITARY PARTS 
INDEX 

Ar "first ever" functional guide to JAN 
qualified parts. Now it is possible to 
search by de,vice and function to de

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

'" 
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ALTERNATE' 
SOURCE 
-DIReCTORY 

'l"he first Industry-wide, pin-fo~-pin functional 
equivalent Alternate Source Directbry ever 
available. This directory was developed by 
asking each IC manufacture, to identify each 

, competitive~device for which he made a pin-for-pin interchange-
able alternate. This unique approach took nearly)two years to 
complete, is updated quarterly, andsalesJcountless man hours) 
of catalog searching and specification comparison. , , ' 

MASTER: This Guide, covering virtually every facet of 
SELISCTION the industry, organizes ICs Into these cate-
GUIDi: gories: Digital, Interface, linear, Memory 

, and, Microprocessors. In e,ch category, 
products'are further classified by type, (CMOS, ECl, TTL, etc.) 
and ,function (Arithm"etic, Counters, Gates, etc,). You'lI,firid 
every IC performing that 'unction listed by part number and 

, manufacturer. The FiveMas~r Selection Guides will allow you 
to search for ICs by your specific requirements and identify 
all 'major! available devices ,nd sources. -

MANUFACTURER 
" DISTRIBUTOR 
DIRECTORY 

locate the nearest local source for 
additional information or quick de~ 

\ livery of needed products. A fingertip 
communications guide listing the 10-

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

PRODUCT, Arranges 84 IC manufacturers in alphabetical 
INDEX order by manufacturer and provides' a com-

plete alphanumeric listing of each company's 
IC standard product line. Adjace,nt page number references are 
provided for 'instant referral to needed technical information. 

QUARTERLY This' assures that all this vast body of infor
UPDATES mation iS,cons,tantly refreshed., Your gua~an~ 

tee that the IC MASTER will remain the most 
complete and current 'industry-Wide source available for. the 

)first step In IC selection. 
, , , 
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DIGITAL _______ ._ 

CMOS 
,ECL 
HNIL/HTL 
TTL 
Special, 

INTERFACE ______ ._ 

Analog SwHches 
A/D Converters 
Binary Decimal 
D/ A Converters 

, Dispi.yDrivers 
Error Checking Circuits 
Keyboard Encpders ' 

'Line Drivers, Receivers and Transceivers 
Memory and ,Peripheral Drivers 
Sense Amplifiers ' 
Serial TransmiHers .. Recelvers 

L1NEAR_--_--.... _ 
Amplifiers, Special Purpose 
Arrays , 

Compara~ors 
Followers 
Operational Amplifiers 

, Phase Locked Loop Circuits, 
TelecOmmunication Circuits 
Timers 
Voltage Regulators 
Other Unear Devices 

MEMORY ...... ___ ... 

Character Generators 
Code, Converters 

( EAROMs 
FIFOs, L1FOs, PLAS 
PROMs 
RAMs 
ROMs ' 
ShUt Registers 

'ftIIlCROPROCESSORS ____ -
Systems Components 
Selection Table 

General Structure 
Architecture 
Hardware Support 
~oftware $upport 

, Alternate Sources 
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how to use 
the part number index 
This Part Number Index is arranged in alpha
numeric sequence, ignoring the manufacturer's 
prefixes and suffixes and using the basic model 
numbers. This basic; number sequence is sorted 
by reading the digits from left to right, assuming 
that letters come before numbers. (As an example, 
these numbers would appear in the following order: 
5301,531, 54H01, 54139, 5414.) Under each basic 
number, the manufacturer's name and full model 
number· is listed. The page references in BOLD 
FACE lead to manufacturers' data aM application 
notes are indicated by a ff sign. 
The arrangement of this index by base number 
gives you several advantages. It allows you to find 

PIIT, 

This index shows the page and line on that page 
where each device appears in the Master Selection 
Guide, and application notes are indicated by a 11 
sign. The list is prepared by a computer from the 
data in these sections so every device in them is 
listed. The devices are arranged in order by basic 
numbers so similarly numbered devices from var
ious manufacturers are grouped together. Bold 
faced listings lead to the data supplied by the man
ufacturers. Use this Index to locate key operational 
characteristics, application notes, and devices data 
whenever you have a model number. 

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

Once you become familiar with the alpha-numeric 
numbering sequence, you'll find that this index is 
very easy to use. 
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PART NUMBER INDEX 
I ... .... Bu. .... 
Num ..... Source Device Page-Une Number Source DevIce P ..... Une Num ..... Source Devlee Pe .. Llne Num ..... Source Device P ... Llne 

I Fairchild Fa 3724 514·89 0006 National lHOO05A 540·40 0035 National DH0035 572·'36 0' PMI DAC·O'C 376·'3 
Fa 3725 5'4·90 lHOO05C 529·'23 " '6·'3 DAC·O'F 376·'4 

CGA TRW CGA 202·33 532·'25 DH0035C 572·'37 DAC·O'H 376·'5 
609·10 549·46 , "6·'3 MAT·O' 5'4·28 

DAC·S·CBI DOC DAC·S·CBI 378·86 0006 National DH0006 395·'25 0036 National lH0036 5'2·75 5'4·4' 
DAC·S·CCIDDC DAC·S·CCD 377·89 DHOO06C 395·'26 lH0036C 5'2·76 "". 4 
ECl Fairchild ECl SERIES , 93·10 0007 National MHOO07 394·'2 0037 National LH0037 512·77 

"". 4 
ECl·Array Plessey ECl·ARRAY 202·30 , '24· 2 lH0037C 5'2·78 Op·O' 534·53 

57'·' '5 MHOO07C 394·'4 004 Solitron CJSE004 567 ·24 OP·O'C 543·46 
FIPS Nationel FIP~ * 988 0008 National DHOO08 395·'28 004' National lH004' 529· '00 OP·O'E 538· 9 
GCP/P National GCP/P , '28·'5 DHOO08C 395·'29 54'· 2 OP·O'F 538·'0 
ILL·Array Plessey ILL·ARRAY 202·3' 0009 National MHOO09 394·25 LH004'C 529·'0' OP·01G 543·47 
LX National LX SERIES "'8·'5 MHOO09C 394·26 546·20 OP·O'H 534·54 

"'8·'6 00' Solitron CJCAOO' 670·22 0042 AD AD0042C 55' ·27 REF·O' 573·25 
, '18·'8 CJSEOOI 564· 72 National LH0042 55'·19 0'0 Harris HM·O'O 202·'" 

" '8·22 00" National DH001' 396·3' LH0042C 65'·25 Solitron CJSEO'O 567·47 
MonochipMlnterdesign MonochipM 160·'72 DHOO' 'C 396·32 ,,00·'4 0'04 Harris HM·0'04 202·'3' 
MasterMos IMI MASTERMOS '60·'7' 0012 National MHOO'2 ·394·13 0043 National· lH0043 573·18 0" Solitron. CJSE01' 565·' , 

202·26 MHOO12C 394·'5 LH0043C 573·79 0' '0 Harris HM·O"O 202·'22 
MECl Motorola MECL , 93·1' 00'3 National MHOO13 394·27 0044 National . lH0044 . 53'·69 0'2 Harris HM·0'2 202·' '2 

f 93·13 MHOO13C 394·28 533·14 Solitron CJSEO'2 567·48 
, 93·14 00'4 National AHOO'4 368'52 LH0044A 531·49 0'26 National AHO'26 367 ·93 
, 93·'6 AHOO'4C 368·53 533· 7 AHO'26C 367·94 
, 93·19 LHOO'4 ,1'6·'0 LH0044AC 53'.50 0'29 National AHO'29 367 ·66 
, 94· 5 00'5 National AHOO'5 365·'3 533· 8 AHO'29C 367·67 
, 94· 6 AHOO'5C 365·14 LH0044B 531·51 0'3 Fairchild SHO'3C 394·20 

Monochip Interdesign MONOCHIP 202·25 0016 National DHOO'6C 396·34 533·'3 SHO'3M 394·2' 
57'·'14 00'7 National DHOOpC 396·35 LH0044C 53'·70 Harris HM·0'3 202·"3 . 

OMEGA GI OMEGA 526·166 .00'8 National DHOO18C 396·36 533·29 Solitron CJSE013 565·'2 
PACE NattOnal PACE * 988 0019 National Io\HOO19 368· 5 004.5 National LH0045 5'2·'77 0'33 National Io\M0133 363·80 

011022 AHOO19C 368· 6 LH0045C 512·'78 AMO'33C 363·81 
011077 LHOO'9 ,116·10 005 Salitron _ CJSE005 564.74 0'34 National AH0134 364· 8 

866·'54 002 Solitron CJCAOO2 570· 70 005T1 SGS L005T1 562·50 AHO'34C 364· 9 
,'25· 6 CJSE002 567·23 0052 National LH0052 53' ·27 0139 National Io\H0139 36.8·3' 
,,29· 3 0020 National lH0020 529·'20 533·46 AHO'39C 368·32 

RL Reticon RL SERIES ,113·'2 539·56 ,. '00·'4 014 Solitron CJSE014 567·49 
RTL·Array Plessey RTL·ARRAY 202·32 LH0020C 529·'2' , '00·14 0140 National Io\HO'40 367.47 

57' ·117 546·22 .LH0052C 53'·36 AHO'40C 367·48 
SAD Reticon SAD ,"9· 9 002' National LH002' 529·85 535· 9 014' National AMO'41 363·58 
SAM Reticon SAM ,,19· 9 54'· 4 , '00·14 AMO'41C 363·59 
SAP Retieon SAP , "9· 9 LH002'C 529·90 , '00·'4 0142· National Io\HO'42 368·42 
SC/MP National SC/MP * 988 546·25 0053 National lH0053 573·80 AH0142C 368·43 

*988 0022 National LH0022 54'·'9 LH0053C 573·81 0143 National AHO'43 365·'0' ., 
011077 , '00·'4 0056 AMD 0056 394·'8 AHO'43C 365· '02 

, 867·8' LH0022C 545·52 0056C 394·'9 0144 National AH0144 365·72 
, '25.·13 , '00·'4 National 080068 *474 AH0144C 365·73 
,,25·,3 0023 National LHOO23 573·76 394·33 0'45 . National AHO'45 368·'8 
,,29· 7 LH0023C 573·77 DS0068C *474 AHO'45C 368·'9. 
, '29· 7 0024 National lH0024 530·74 394·34 0'46 National AH0146 365·53 

SHM·HZ Datel SHM·HZ 573·67 532·'6' 006 Solitron CJSE006 567 ·25 AH0146C _ 365·54 
'$WAP SW SWAP 571·118 542· 2 0061 National lH006' 529·92 0'5' National I'IMO'5' 363·64 
tAD Reticon TAD ,"9· 9 LH0024C 630·66 54' ·47 AMOI5'C 363·65 
TTL·Array Plessey TTl·ARRAY 57' ·116 532·'62 LH006'C 529·93 0152 National AM0152 363·90 
ULA Ferranti ULA 202·24 548·50 550· 5 AMO'52C 363·91 

-57'·' '3 0025 National DS0025 .473· TI LH006' 529·94 0153 National I'IHO'53 
) 

367·53 
XA·CHIP Exar XR·CHIP 202·23 394·29 64'·48 AH0153C 367·54 

57'·" , . , '20· 9 LH0061C 529·95 0'64 HU9hes HCTR0154 15' ·119 
XA·IIL·ChipExar XR·IIL·CHIP 202·22 DS0025C *473 550· 6 National AH0154 367· 74 

57'·' '2 394·30 0062 National LH0062 530·34 AHO'54C 367 ·75 
00 National IMP·OOA/520.t1051 0026 AMD 0026 394·'6 542·'1 0'61 National AHO'6' 365·60 

866·47 ,120· 7 , '00·17 AHO'6'C 365·6' 
000' National LHOOOI 535·39 0026C 394'-'7 , , '00·'7 0'62 National AHO'62 365,80 

, '0'· 8 Motorola MMH0026 394·23 LH0062C , 530·35 AH0162C 365·8' 
LHOO01A 539·48 MMH0026C 394·24 550·44 0'63 National !<\H0'63 368·22 
LHOOO'AC 544·19 Nat'-I DS0028 *474 , '00·'7 AH0163C 368,23 

0002 National LHOO02 512·22 I 394·31 , '00')7 0'64 National Io\HO'64 368·36 
, 97· 9 , '20· 9 0063 National LH0063 528· 4 : AHO'64C 368·37 

LHOOO2C 512·23 DSOO2SC *474 LH0063C 528· 5 0166 Harris HD·0'65 S83·'8 
0003 National lH0003 529·'03 394·32 007 Salitron CJCA007 570·23 ' HDO'65 , 92·'7 

532·'2' 0028 National DH0028C 397·'8 0070 National lH0070 573·24 0'.68 Harris HM·0'68 202·'36 
54'·" 003 Salitron CJSE003 564·73 007' Lithic Sys LH0071 573·27 0'7 Solitron CJSEO'7 563·'8 

LH0003C 532·'22 0032 National LH0032 530·7' National LH0071 573·28 0'74 Hughes HPLAO'74 160'68 
541·'2 ,532"63 008 Salitron CJCA008 570·71 608·'03 

0004 National LHOO04 630·97. 542·50 009 Salitron CJSE009 565·'0 0'8 Solitron· CJSEO'8 066·44 
536-4Cl LHOO32C 530·72 0' PMI CMP·O' 5'6· 4 0'86 ' Harris HM·0'86 202·'4' 

LHOOO«C 530·'8 532·'64 , '09·1' 0'9 Solitron CJSE019 563·'9 
, 530·98 550·46 , '0'9·'3 02 PMI AO·02 373·66 

536·'8 0033 National LH0033 528· 2 CMP·O'C 5'6·29 374·45 
0005 National lHOO05 529·' '7 , '10· 8 CMP·O'E 5'6· 5 AD·02W 373·67 

532·'23 LH0033C 528· 3 OAC·O' 376·' , 374·46 
549·43 ,"0· 8 , '09·'2 CMP·02 5'6· 2 

LHOO05A 529·"8 0034 National DH0034 198·'20 OAC·01A 376·'0 CMP·02C 5'6·28 
532·'24 DH0034C 198·'2' OAC·01B 376·'2 CMp·02E 5'6· 3 

.-! 

Arranged alphanumerically from left to right 
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Ie MASTER .... .... 
Number IIourM DevIce hgKIne Number 

02 PMI OAe-02AC' 377·72 07 
OAC·02SC 377·73 
OAC"()2CO 377·14 
OAC"()200 377·75 
OP·02 538·11 
OP"()2A 534·41 
OP·02C 538·12 
OP·02E ' 534·48 074 
REF·02 572·180 075 

573·129 076 

I 
,119· 7 08 
,119· 1 

020 Solitron CJSE020 566·45 
0200 Hughes HCTR0200 151·59 
021 Solitron CJSE021 563·20 
022 TI Tl022C 554·12 

TL02~M 554. 6 
03 PMI OAC·03AO 371·19 

OAC·03QO 377·20 
OAe·03CO 317·21 
OAC·0300 377·22 

030 Harris HM·030 202·133 
031 Harris HM·031 202·134 080 
0320 HU9hes HCTR0320 559·76 081 
0321 Hughes HSSR0321 159·115 

632·21 
0323 Fairchild SH0323 562·87 
034 Harris HM·034 202·135 
0340 Hughes HCTR03,40 559·18 082 
0347 Hughes HCTR0341 559·79 084 
0351 Hughes HSSR0351 159·116 

632·22 087 
03611 SGS l03611 563·110 089 
031T1 SGS l031T1 664·24 
04 PMI OAC·04Ae 317·68 090 

OAC·04BC 377·69 091 
OAC·04CC 317·10 093 
OAC·0400 377·11 1 
OP·04 553· 8 
OP·04A 552·43 
'OP·04C 553· 9 
OP·04E 552·44 

040 Harris HM·040 202·138 
0400 TI SBP0400 ,,30·10 

SBPq400AC 111102 
861·75 

SBP0400AM ..,,02 
861·16 

0401 TI SBP~01A ..,,03 
867·17 10 

041 Harris HM·041 202·139 
Siemens S041 523·15 

042 Siemens S042 512·111 
044 Harris HM..044 202·140 

Tl Tl044C 557·13 
TL044M 556·46 

0470 ITT TOA0470 524·14 
05 PMI OP·05 531·14 

534·32 
,,01·17 
1101·11 

OP"()5A 531·52 
533·33 

OP"()5C 531·86 
536· 2 

OP·05E 531·58 
534·33 100 

Rockwell i4I05XX 861·68 
050 Harris HM·050 202·124 
051 Harris HM·051 202·129 
0512 Harris HPROM0512 1120·15 

,,20·16 
HPROM0512·2 610·49 
HPROM0512·5 610·50 

0525 Hughes HSUB0525 525·21 
055 Harris HM·055 202·130 
060 Sprague 060 ,114. 9 
07 PMI OP·07 , 531·83 

533·19 
t 101·18 
,,01·18 
"0"'9 
,,0"'9 
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\, .... 
Source DevIce p .... Une Numbli IIourM DevIce 

PMI OP·07A 531·59 100 PMI OAC·1 OOC 
533· 4 

OP·07C 531·92 OAC·l000 
533·36 

OP·07E 531·84 Raticon SAD 1 00 
533·22 Silicon G SGl00 

Rockwell A07XX 867· 5 Silk:onioc 1100 
Harris HM·074 202·107 1 OOX 1 00 Raticon RA100Xl00 
Harris HM"()75, 202·10B 1000 GI lPl000 
Harris HM·016 202·109 lithic Sys lPl000 
MAO OAC·08 316·76 
PMI OAC·08 316·17 Motorola MPC 1 000 

376·78 National \l\Ml000 
,109·10 
"09·10 1!1 TMS1000 
,,09·14 
,109·14 
1109·15 10000 Fairchild FlOOOO 

' ,109·15 FIOOOOC 
OAC·OBA 376·14 Fl0000M 
OAC"()8CZ 316·81 1001 DOC 1001 

Rockwell i4I08XX 867· 6 l00IM 
Harris HM·080 202·115 
Harris HM"()81 202·116 MOS MTS1001 
SGS M081 524·69 National AMl001 
n Tl081 549· 6 

Tl081AC 545·53 Panasonic MN I 00 1 
TL081C 550·49 MN1001·2 

SGS M082 624·70 Plessey Sll001 
Harris HM·084 202·117 S1100lA 
Tl TlO84 558·30 SllOOIB 
SGS M081 524·71 l00IC11300C l001C113 
TI Tl089C 533·32 . 1001C66500C l001C665 

TL0891 533·10 lOOlM31DOC l001M313 
Harris HM·090 202·119 l001M6640OC l00IM664 
Harris HM"()91 202·120 10010 Fairchild . fl0010C 
Harris HM·093 202·121 Fl0010M 
Oatel SHM·IC·l 513·66 100101 Fairchild Fl0010! 
GI AY1·0212 524·63 100102 Fairchild FI00102 

AY1·l006 524·42 100101 Fairchild Fl00101 
AY1·1001B 624·49 100112 Fairchild FlOO112 
AYI·1313 524·80 100114 Fairchild Fl00114 
AY1·1320 524·18 100117- Fairchild Fl00117 
AY1·2006 524·43 100118 Fairchild Fl001!8 
AY1·5050 624·50 100123 Fairchild Fl00123 
AY1·5051 524·35 100130 Fairchild Fl00l30 
AYI·6721/5 524·37 100131 Fairchild Fl00131 
AY1·6721/6 524·44 100136 Fairchild Fl00136 

Teledyne C COA 1·3 366·12 10014 Fairchild FlOO14 
Oatel Ace·EK108 373·71 100141 Fairchild FlOO14 i 
DOC SOAC·l0 379·11 100145 Fairchild Fl00145 
PMI OP·l0 531·17 100150 Fairchild Fl00150 

552·31 100151 Fairchild F10a151 
111,· 4 100155 . Fairchild Fl00155 
, Ill· 4 100158 Fairchild Fl00158 

OP·l0A 531·18 10016 Fairchild FlOO16C 
552·38 Fl0016M 

OP·loo 531·89 100160 Fairchild Fl00160 
552·48 100164 Fairchild Fl00164 

Op·IOE 531·19 100165 Fairchild FIOO165 
552·40 100166 Fairchild Fl00166 

Teledyne C CAGIO 363·12 100170 Fairchild Fl00110 
CAG10A 363· 7 100171 Fairchild F'0011'. 
CAG10S 363·15 100179 , Fairchild Fl00179 
CAG10C 363· 9 100181 Fairchild FlOO181 
CAG100 363·11 1002 AMO MKl002 

AMI evK100 *101 DOC l002C 
Ferranti ZNP100 512·51 l002M 
lntersil 100 569·24 MOS MTS1002 
MicroComlMCCIOO 522·120 Mostek MK1002 
National AFl00 511·19 National \l\Ml002 

lMIOO 569·26 
",5· 9 Signetics TAAl002 
,115.13 1003 DOC 1003 
,,15·,4 l003C 
,'115·15 l003M 

'PMI OAC·l00 , 109·11 
, 109·12 EA EA1003 
,,09·13 MOS MCS1003 

OAC·l00A 377·30 .Panasonic MM 1 003 
377·31 Signlllics TOAl003 

OAe·I OOB 311·32 
377'·33 1004 EA EAl004 

, Indicates page numberin Application Note Directory * Indicates additional data is provided on the page noted 

.... 
hgKIna Number Souroe DevIce Pege-Une 

376·55 1004 MOS MCS1004 606·17 
376·56 Signlllics IDA 1 004 521·157 
376·57 100415 Fairchild Fl00415 165·10 
376·58 Fl00415A 163·97 
573·96 Fl00415C ,621·50 
569·30 1006 EA EAl005 632·97 
512~153 MOS MCS 1 006 606·18 
572·20 Signetics IDAl005 523·139 
870·120 1006 DOC l006M·4 369·18 
571·135 1007 EA EAlOOl 632·38 

,116· 7 MOS MCS1007 383·34 
569·41 1 92·19 
368·66 Mostek MKl007 628·18 

,116·12 1008 DOC l008C 543·29 
..,010 l008M 541·21 

867·127 EA EAl008 632·80 
"30·10 MOS MCSl008 383·31 

630·51 1009 DOC l009C 549·52 
163·145 l009M 530·30 
163·146 548·38 
552·12 EA EA1009 632·74 
531·24 MOO MCS1009 383·40 
551·43 1 92·18 
628·24 101 AD AD101 * 875 
368·68 AD101A .575 

",6·12 ~ * 575 
615·58 529· 9 
614·97 538·54 
560'56 AMO lMIOl 545· 9 
571·11 . LMl01A 529· 8 
571·12 538·52 
536·20 CMA FX101 660·119 
552·18 Fairchild I!Al01 546·11 
536·23 ,.AlOIA 529·10 
552· 6 ,.Al01AM 538·56 
161·74 CC0101 571·166 
161·75. Intersil lOlA 529·11 
184·180 539· 3 
164·162 101AlN 539·21 
164·157 Motorola MLM101A 529·12 
164·142 539· 5 
165·25 National AFl0l 560·145 

. 164·152 lHIOI 545· 6 
164·154 1100· 9 
164·144 LMl01 545·12 
165· 3 1100· 9 
164·147 "00·,0 
164·136 ,,01. 9 
164·12 LMl01A 529·13 
165·20 539· 7 
165· 8 , 97·13 
165· 5 1 91·13 
164·149 ,,00·12 
165·17 1100·12 
165·22 ,100·13 
161·53 ,100·13 
161·54 ,,00·18 
165·21 1100·18 
165·13 ,,01· 1 
165·29 1101· 1 
164·133 1101· 2 
164·139 ,,0,· 2 
165·15 ,101. 5 
164·131 ,101. 5 
164·129 Raytheon LH101 545· 7 
633· 7 LMIOI 545·14 
555·51 lMl01A 529·15 
555·49 539· 9 
632·36 RCA CAIOI 545·13 
633· 8 CAIOlA 529·14 
368·79 539·11 

",6·,2 Signetics LMIOI 545·15 
522·12 LMIOIA 539·13 
546·10 Silicon G SGl0l 545·16 
531·98 SGl01A 529·16 
531·99 539·15 
540·34 Siliconi. lMl01A 529·17 
632·37 Teledyne C CSHIOIA 573·86 
202·66 Teledyne S LMl01A 529·18 
614·40 539·11 
524·14 Tl LMl01A 529·19 
572·73 539·19 
632·100 1010 DOC 10100 530·64 
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PART NUMBER INDEX 
a_ '/ a- a ... Be •• 
Number Source DeVice P, .. Un. Number Source Device P...-Une Number Source Device P,ge-Lln. Number Source DeVIce Page-Line 

1010 . DOC 1010C 544· 9 10115 National OM10115 164·35 10133 Motorola MC10133 162·179 10147 Motorola MCM10147 ·617·66 
1010M 530·68 Plessey SP10115 164·36 Signetics 10133 162·182 Siemens GXB10147 617·69 

540·44 Signetics 10115 164·38 10134 Fairchild Fl0134 163·28 TI SN10147 I 163.79 

GI lPl0l0 870·118 10116 Fairchild Fl0116 164·11 Hitachi Hbl0134 163·30 617·72 
MOS MCS1010 , 92·19 Hitachi H010116 164·14 Motorola MC10134 163·31 10148 Hitachi H010148 163·59 

10100 Fairchild Fl0100 162·65 Motorola MC10116 164·16 Plessay SP10134 163·32 Motorola MCM10148 163·60 
Motorola MC10100 162·66 , 93·20 Signetics 10134 163·33 617·45 
Plessey SP10100 162·67 , 94· 1 10135 Fairchild F10135 161·157 NEC ~PB10148 163·61 
Signetics 10100 162·68 National OM10116 164·21 Motorola MC10135 161·159 617·47 , 

10101 Fairchild Fl0101 162·99 Plessey. SP10116 164·25 ,93·17 Plessay SP10148'. 163·65 
Hitachi H010l0l 162·101 Signetics 10116 164·28 Plessey SP10135 161·161 Signetics 10148 163·66 
Motorola MC10101 162·102 10117 Fairchild Fl0l i 7 162·156 Signetics 10135 161·163 617·49 

, 94' .1 Hitachi H010117 162·158 10136 Fairchild Fl0136 161·60 TI SN10148 163·67 
Plessey SP10101 162·104 Motorola Mel0117 162·159 . Hitachi H010136 161·62 617·52 
Signetics ·10.101 162·106 National OM10117 162·161 Motorola MC10136 161·63 10149 MMI 10149 163·107 

10102 Fairchild Fl0l02 162·114 Plessay SP10117 162·162 , 91· 1 610·71 
Hitachi H010102 162·116 Signetics 10117 162'164 Plessey SP10136 161·65 Motorola MCM10149 163·108 
Motorola MC10l02 162·117 10118 Fairchild FiOlla 1-62·134 Signetics 10136 161·67 610·70 
Plessay 8Pl0102 162·119 Hitachi H010118 162·136 10137 Fairchild Fl0137 161·77 Signetics 10149 163;109 
Signetics 10102 162·121 Motorola MC10118 162·137 Motorola MC10137 161·78 610·68 

10.103 Fairchild Fl0l03 162·108 . National OM10118 ·162·139 ., 91· 1 1015 DOC 1015C 552·20 
Motorola MC10l03 162·110 Plessey SP10118 162·140 Plessey SP10137 161·80 1015M 551·38 
Plessey SP10l03 162·111 Signetics 10118 162·142 Signetics 10137 161·82 10151 Signetics 10151 163·74 
Signetics 10103 162·112 10119 Fairchild Fl0119 162·124 10138 Motorola MC10138 161·70 617·50 

10104 Fairchild Fl0104 161·170 Hitachi H010119 162·126 Plessey SP10138 161·71 10153 Fairchild Fl0153 163· 4 
Hitachi H010l04 161·172 Motorola MC10119 162.127 Signetics 10138 161·72 Motorola MC10153 163· 6 
Motorola MC10l04 161·173 National OM10119 162·129 10139 Motorola MC10139 610· 2 10156 Plessey SP10156· 162·60 
Plessey SP10l04 162· 4 Plessey SP10119 162·130 Signetics 10139 163·103 10158 Fairchild Fl0158 163'133 
Signetics 10104 162· 6 Signetics 10119 162·132 610,.3 Motorola MC10158 163·135 

10105 Fairchild Fl0l05 162·88 1012 DOC 1012 531·55 1014 DOC 1014C 552·24 Signetics 10158 163·136 
Hitachi H010l0S 162·90 1012C 533·24 1014M 551·41 10159 Fairchild \ FlO 159 163·139 
Motorola MC10105 162·91 1012M 533·15 10140 Motorola MCM10140 163·69 Motorola MC10159 163·141 
National OM10105 162·93 Ell EA1012 632·53 617·43 Signetics 10159 163·142 
Plessey SP10105 162·94 10121 Fairchild Fl0121 162·145 Plessey 5Pl0140 163·70 1016 DOC 1016C 512·30 

I Signetics 10105 162·96 Hitachi H010121 162·147 Signetics 10140 163·71 1016M 512·31 
10106 Fairchild Fl0l06 162·53 Motorola MC10121 162·148 617·4.8 MOS MTS1016 628·14 

Hitachi H010106 162·55 National DMl0121 162·150 TI SN10140 163·1'2 10160 Fairchild Fl0160 164·58 
Motorbla MC101()6 162·56 Plessey SP10121 162·151 617·51 Hitachi H010160 164·60 
National OM10106 162·58 Signetics 10121 162·153 10141 Fairchild Fl0141 163·148 Motorola MC10160 164·61 
Plessey SP10106 162·59 10123 Fairchild Fl0123 161·119 630·61 , 91·18 
Signetics, 10106 162·61 Motorola MC10123 161·121 Motorola MC10141 163·150 Plessay SP10160 164·66 

10107 Fairchild Fl0l07 162·15 , 91·19 630·58 Signetics 10160 164·67 
Hitachi H010107 162·17 Signetics 10123 161·122 !'Iessey SP10141 163·152 10161 Fairchild Fl0161 161·93 
Motorola MC10107 162·18 10124 Fairchild Fl0124 163·180 Signetics 10141 163·153 Hitachi H010161 161·95 

, 91·18 Hitachi H010124 163·182 630·59 Motorola MC10161 161·96 
Plessey SP10l07 162·20 Motorola MC10124 163·183 10142 Motorola MCM10142 163·54 Plessey SP10161 161·98 
Signetics 10107 162·22 , 93·20 617·44 Signetics 10161 161·99 

10108 Signetics 10108 161·168 National OM10124 164· 4 NEC pPB10142 163·55 10162 Fairchild Fl0162 161·85 
10109 Fairchild Fl0109 162·79 Plessay SP10124 164· 5 617·46 Hitachi H010162 161·87 

Hitachi H010109 162·81 Signetics 10124 164· 7 Plessey SP10142 163·56 Motorola MC10162 161·88 
Motorola MC10109 162·82 10125 Fairchild Fl0125 163·167 TI SN10142 163·57 Plessay ,SP10162 161·90 
National OM10109 1.62·84 Hitachi H010125 163·169 617·42 Signetics. 10162 161·91 
Plessay SP10109 Hi2·85 Motorola MC10125 163·170 10143 Motorola MCM10143 163·44 10163 Motorola MC10163 164·69 
Signetics 10109 162·86 , 93·20 616·42 383· 9 

1011 DOC 1011C 543·38 Plessey SP10125 163·172 , 93·12 10164 Fairchild, Fl0164 163·112 
1011M 540·37 Signetics 10125 163·174 , 93·12 Hitachi H010164 163·114 

Panasonic MW 1 a 11 ·1 615· 8 10128 Motorola MC10128 161·116 10144 Motorola MCM10144 163·87 Motorola MC10164 163·115 
10110 Fairchild Fl0l10 162·27 , 93·20 617·103 Plessey SP10164 163·117 

Hitachi H010110 162·31 Plessey SP10128 161·11.7 NEC ~PB10144 163'88 Sign,etics 10164 163·118 
/ Motorola MC10ll0 1-62:·32 10129 AMI $10129 524·39 617·100 TI 'SN10164 163·119 

PJessay SP10ll0 162·34 Motorola MC10129 164·40 1 Plessey SP10144 163·89 10165 Fairchild Fl0165 164·46 
Sig~etics 10110 162·36 , 93·20 Raytheon RC10144. 163·91 Hitachi H010165 164·48 

10111 Fairchild Fl0111 162·40 Plessay SP10129 164·41 617·107 Motorola MC10165 164·49 
Hitachi H010l1! 162·44 Signetics 10129 164·42 Rll0144 163·92 Plessay SP10165 164·50 
Motorola Mel0ll1 162·45 1013 EA EAl013 632·51 617·109 Signetics 10165 164·51 

1 91·19 10130 AMI S10130 524·40 Si9netics 10144 163·90 10166' Fairchild Fl0166 161·41 
National OM10111 162·47 Fairchild ~10130 162·167 617·102 Motorola MC10166 161·43 
Plessey SP10l11 162·48 Hitachi H010130 162·169 TI SN10144 163·93 10168 Fairchild Fl0168 163· 9 

. Signeties 10111 162·50 Motorola MC10130 162·170 617·108 Motorola MC10168 163·11 
10112 National OM10112 162·73 Plessey SP10130 162·172 10145 Fairchild Fl0145 616.·67 '10J 70 Fairchild Fl0170 164·53 

Plessay SP10112 162·74 SigneticS 10130 162·173 Fl0145AC 163'48 Motorola MC10170 16~·55 

Signetics 10112 162·76 10131 AMI S10131 524·41 Hitachi HDl0145 163·49 Signetics 10110 164·56 
10113 Fairchild Fl0113 162· 9 Fairchild FlO131 161·128 616·68 10171 Fairchild Fl0171 161·108 

Motorola MC10113 162·11 Hitachi H010131 161·132 Motorola MCM10145 163·50 Motorola Mel0171 161·110 
Plessay SP10113 162·12 -Motorola MC10131 161·133 616·69 Plessey SP10171 161·112 
Signetics 10113 162·13 Plessay SP10131 161·137 Plessay SP10145 163·51 Signetics 10171 161·113 

10114 'Fairchild Fl0114 164·10 Signetics 10131 161·140 SignetiCS 10145 163·52 10172 Fairchild Fl0172 161·101 
Motorola MC10114 164·15 10132 . Fairchild' Fl0132 163·22 616·70 Motorola .MC10172' 161·103 
Plessay SP10114 164·22 Hitachi H010132 163·24 10146 Motorola MCM10146 163·98 Plessey SP1.0172 161.105 
Signetics 10114 164·27 Motorola MC10132 163·25 621·48 Signetics 10172 161·106 

10115· Fairchild fl0115 164·31 Signetics 10132 163·26 , 91·18 10173 Fairchild Fl0173 163·35, 
Motorola MC10115 164·33 10133 Fairchild Fl0133 162·176 , 91·18 MotOrola MC10173 163·37 

, 93·20 Hitachi H010133 162·178 10147 Motorola MCM10147 163.·78 P/essay SP10173 163·39 

Arranged alphanumerically from left to right 
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a- a-
Numbolr SOurce Device P .... Llne Numbolr 

10173 Signetics 10173 163·38 10210 
10174 Fairchild Fl0174 163·121, 

Hitachi HD10174 163·123 
Motorola MC10174 163·127 10211 , 
Plessey SP10174 163·128 
Signetics 10174 163·129 
TI SN10174 163·130 

10175 Fairchild Fl0175 163·13 1021,10 
Hitachi HDto175 163·15 10212 
Motorola MC10175 163·16 
Plessey SP10175 163·18 
Signetics 10175 163·19 

10176 Fairchild Fl0176 161·143 10216 
Motorola MC10176 161·145 
Plessey SP101711 161·147 
Signetics 10176 161·148 

10177 Fairchild Fl0177 163·161 1022 
Motorola MC10177 163·160 1023 

10178 Motorola MC10178 161·55 
Plessey SP10178 161·56 10231 
Signetics 10178 161·57 

10179 Fairchild Fl0179 161·33 
Hitachi HD10179 161·35 
Motorola MC10179 161·36 1024 

, 94· 3 
Plessey SP10179 161·38 
Signetics 10179 161·39 

1018 DOC 1018C 543·22 
1018M 530·20 

541·28 
Hitachi FD1018 397·60 

10180 Fairchild Fl0180 161· 7 
Hitachi HD10180 161· 9 
Motorola MC10180 161·10 

, 94·3 
Plessey SP10180 161·11 
Signetics 10180 161·12 

10181 ' Fairchild Fl0181 161·19 
Hitachi HD10181 161·21 
Motorola MC10181 161·22 1025 

11 93·18 
, 94· 3 

Plessey SP10181 161·24 
Signetics 10181 161·25 1026 

10182 Motorola MC10182 161·16 
'10183 Motorola MC10183 161·31 1027 
10186 Fairchild Fl0186 161·161 

Motorola MC10186 161·153 1028 
Signetics 10186 161·154 10287 

10188 Signetics 1'0188 161·46 103 
10189 Signetics 10189 161·48 
10190 Motorola MC10190 163·177 

Si9netics 10190 163·178 
10191 Motorola MC10191 163·163 

Signetics 10191 163·164 1030 
10192 Fairchild Fl0192 161·124 

Signetics 10192 161·125 
10193 Motorola MC10193 164·70 1034 

383·10 10371 
10194' Motorola MC10194 164·44 
10195 Motorola MC10195 161·50 104 
10197 Motorola MC10197 161·166 
102 Fairchild ,.Al02M 528·31 

Intersil 102 528·32 
Micro Comlf>'\CC102 203·177 

522·121 
573·134 

National I<\Fl02 560·146 
LMl02 528·30 

, 97· 8 
, 97·13 
,100·12 
,100·13 
,101· 9 
,104·19 1040 
,110· 5 10405 

SGS Hl02 166·166 
Silicon G SG102 528·29 10410 
Telefunken Ul02 572·59 

1020 MOS MCS1020 , 92·18 
Plessey SL1020 560·59 

1021 Hitachi FD1021 397·56 10411 
MaS MCS1021 , 92·18 

a-
Source ' DevIce P .... Un. Numbolr, Source DevIce 

Fairchild Fl0210 162·28 10414 Fairchild 10414 
Motorola MC10210 162·33 10415 Fairchild Fl0415 
Signetics 10210 162·37 Fl0415A 
Fairchila Fl0211 162·41 Fl0415AC 
Motorola MC10211 162·46 Fujitsu MBM10415 
Plessey SP10211 162·49 
Signetics 10211 162·51 , MBM10415A 
Plessey SP102110 162·35 
Fairchild Fl0212 162·71 Motorola MCM10415 
Motorola MC10212 162·72 MCM10415A 
Pressey SP10212 162·75 10416 Fairchild Fl0416 
Signetics 10212 162·77 Fl0416C 
Motorola MC10216 164·17 10432 Rockwell 10432 

, 93·20 10453 Rockwell 10453 
Plessey SP10216 164·24 1046 Siemens TDA1046 
Signetics 10216 164·29 1047 Siemens TDA1047 
SMC 1022 522·118 1049 Siemens GXB1049 
Motorola MC1023 , 94· 1 105 AMD LM105 

, 94· 2 CMA FX105 
Fairchild Fl0231 161·129 Fairchild ,.AI 05 
Motorola MC10231, 161·134, ~Al05M 
Plessey SP10231 161·138 Intersil 105 
Signetics 10231 161·141 Motorola MLM105 
GI SAA1024 526·46 National LM105 
Harris HPROM1024·2 611·16 

HPROM1024·5 611·17 
HPROM1024A·2611·14 
HPROM1024A·5611·15 Raytheon LM105 

Hughes HDSR1024 629·11 SGS Hl05 
IPI Ml024 572· 6 Silicon G SG105 
ITT SAA1024 526·48 Teledyne S LM105 
Reticon RL1024 572:13 TI LM105 

SAD·l024 ,106·12 1050 LitroniK LBC1050' 
,106·13 10501 Fairchild Fl0501 
,119·11 Motorola MC10501 
,119·14 Plessey SP10501 

SAD1024 524·29 10502 Fairchild Fl0502 
573·98 Motorola MC10502 

SGS Ml024 526·55 Plessey , SP10502 
GI SAAl025 526·47 10503 Fairchild Fl0503 
Hughes HDSR1026 628·94 10504 Fairchild Fl0504 
ITT SAA1025 526·49 Motorola MC 1 0504 
SGS Ml025 526·56 Plessey SP10504 
Hughes HOSR1026 628·45 10505 Fairchild Fl0505 
Motorola MC1026 , 94· 2 Motorola MC10S05 
Signetics SAA1027 524·16 Plessev' SP10505 

572·65 10506 Fairchild Fl0506 
Signetics SAAl028 522·169 Motorola MC105D'6 
Motorola MC10287 161·29 10507 Fairchild Fl0507 
Ferranti IZNA103E 204·14 Motorola MC10507 

525·20 Plessey SP10507 
National I<\Fl03 560·147 10509 Fairchild Fl0509 

LM103 573·38 Motorola MC10509 
SGS HI03 166·156 10510 Fairchild Fl0510 
GI LP1030 870·116 10511 Fairchild Fl0511 
Motorola MC1030 , 91·18 10513 Fairchild Fl0513 
Plessey SL1030 513·39 105136 Fairchild Fl05136 
Ferranti IZN1034E 561·78 10514 Fairchild Fl0514 
Rockwell 10371 399·35 Motorola MC10514 

867·55 Plessey SP10514 
Fairchild ,.AI 04 f 115· 1 10515 Fairchild Fl0515 

,.Al04M 570·54 Motorola MC10515 
Motorola MLM104G 570·55 Plessey SP10515 
National IiIF104 560·124 10516 Fairchild Fl0516 

LM104 570·57 Motorola MC10516 
,115· 5 Plessey SP10516 
,115· 9 10517 Fairchild Fl0517 
,115·10 Motorola MC10517 
,115·11 Plessey SP10517 

Raytheon LM104 570·61 10518 Fairchild Fl0518 
SGS Hl04 166·1,41 Motorola MC10518 
Silicon G SG104 570·63 Plessey SP10518 
Teledyne S LM104H 570·66 10519 Fairchild Fl0519 
TI LMl04 570·68 Motorola MC10519 
Ferranti itN1 040E 175·89 Plessey SP10519 
Fairchild Fl0405C 163·76 10521 Fairchild Fl0521 

617·71 Motorola MC10521 
Fairchild Fl0410C 163·81 Plessey SP10521 

617·101 10623 Fairchild Fl0523 
Fujitsu MBM10410 163·83 10524 Fairchild Fl0524 

617·105 Motorola MC10524 
Fairchild Fl0411C 163·82 Plessey SP10524 

617·104 10525 Fairchild Fl0525 

, Indicates page number in Application NoteDirectory 
* Indicates additional data is provided on the' page noted 

I_ 
P .... Lln. Numbolr Source Device ' .... Un. 

617·99, 10525 Motorola ~Cl0525 163·171 
163'95 Plessey SP10525 163·173 
163·96 10530 Fairchild Fl0530 162·168 
621·47 Motorola MC10530 162·171 
163·100 10531 Fairchild Fl0531 161·130 
621·52 Motorola MC10531 161·135 
163·101 Plessey SP10531 161·139 
621·51 10532 Fairchild Fl0532 163·23 
621·49 10533 Fairchild Fl0533 162·177 
163·99 Motorola MC10533 162·180 
163·105 Plessey SP10533 162·181 
610·67 10534 Fairchild Fl0534 163·29 
867 ·57 10535 Fairchild Fl0535 161·158 
867·50 Motorola MC10535 161·160 
521·30 Plessey SP10535 161·162 
523·77 ,10536 Motorola MC10536 161·64 
610·66 Plessey SP10536 161·66 
569·97 10537 Motorola MC10537 161'79 

' 560·176 Plessey SP10537 161·81 
,115· 1 1054 SGS TDA1054 512·150 

569·99 522·19 
569·100 10541 Fairchild Fl0541 163·149 
569·102 Motorola MC10541 163·151 
569·104 10553 Fairchild Fl0553 163-· 5 

,115· 6 10558 Fairchild Fl0558 163·134 
11115·10 10559 Fairchild Fl0559 , 163·140 
11 115·11 1056 GI MEM1056 202·58 

569·108 MEM1056BCD 202·61 
167·39 10560 Fairchild Fl0560 164·59 
569·109 Motorola MC10560 164·62 
570· 3 10561 Fairchild Fl0561 161·94 
570· 5 Motorola MC10561 161·97 
381·90 10562 Fairchild Fl0562 161·86 
162·100 Motorola MC10562 161·89 
162·103 10564 Fairchild Fl0564 163·113 
162·105 Motorola MC10564 163·116 
162·115 10565 Fairchild Fl0565 164·47 
162·118 10566 Fairchild Fl0566 161·42 
162·120 10568 Fairchild Fl0568 163·10 
162·109 10570 Fairchild Fl0570 164·54 
161·171 10571 Fairchild Fl0571 161·109 
161·174 Motorola MC10571 161·1.11 
162· 5 10572 Fairchild F10572 161·102 
162·89 Motorola MC10512 161·104 
162·92 10573 Fairchild Fl0573 163·36 
162·95 10574 Fairchild Fl0574 163·122 
162·54 Motorola MC10574 163·131 
162·57 10575 Fairchild Fl0575 163;14 
162·16 Motorola MCl0575 163·17 
162·19 10576 Fairchild Fl0576 1.61·144 
162·21 Motorola Mel0576 161·146 
162·80 10579 Fairchild Fl0579 161·34 
162·83 Motorola MC10579 161·37 
162·29 10580 Fairchild Fl0580 161· 8 
162·42 Motorola MC 1 0580 161·13 
162·10 10581 Fairchild Fl0581 161·20 
161·61 Motorola MC10581 1.61·23 
164·12 10586 Fairchild Fl0586 161·152 
164·19 106 AMD LM106 516·11 
164·23 National AF106 560·125 

'164·32 LM106 516·13 
164·34 ,104·Hi 
164·37 Raytheon LM106 516·15 
164·13 Telefunken U 1 06 573·176 
164·18 TI LM106 516·17 
164·26 1060 LitroniIK LBC1060 381·69 
162·157 10610 Fairchild Fl0610 162·30 
162·160 10611 Fairchild Fl0611 162·43 
162·163 10616 Motorola MC10616 164·20 
162·135 1062 Telefunken TDA 1062 523·157 
162·138 10631 Fairchild Fl0631 161·131 
162·141 Motorola MC10631 161·136 
162·125 1066 Ferranti IZN1066 573·40 
162·128 Toshiba TAl 066 512·104 
162·131 1068 Telefunken TDA1068 524·104 
162·146 10696 Rockwell 10696 867·38 
162·149 107 AMD ,LM107 538·24 
162·152 CMA FX107 561·27 
161·120 Fairchild ,.Al07M 538·26 ' 
163·181, Intersil 107 538·28 
163·184 Motorola MLM10i 538·30 
164· 6 National AFl07 560·126 
163·168 LM107 538·32 
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PART NUMBER INDEX 

=- a- a- a-
Source DftIae ' ... Una Nu ...... Source DftIae ' ... Une Number Source DevIae . 

' ... Une Numbel' Source DnI. ' ... Une 

107 National LMl07 , 97·13 1098 TI TMS1098 867·135 1103 DOC 1103C·2 369·29 111 SiliconiK . OOMlllA 364·24 
',100.13 1099 TI TMS1099 867·136 1103M·l 369<47 OGMI118 364·25 

Raytheon LMl07 538·36 11 Burr·BrownUAF11 , 97· 7 1103M·2 369·30 364·26 
RCA CAl 07 538·38 DOC SDAC·l1 379·10 Intel 1103 614·37 LD111 .502 
Signatics LMI07 538·40 Teledyne C COA II 367·10 1103·1 .61~.19 375·20 
Silicon G SG107 I 538·42 COAII·SI2 367· 9 1103A 614·29 ,109·18 

I 
TI LMI07 538·44 11001 Fairchild lloolC 165·87 1103A;1 614·11 LD111A .&02 

1070 Litronix lBCI070 381·138 203·144 1103A·2 614·12 Teledyne S LMI, I 516·51 
TI TM51070 867·128 11005 Fairchild lIoo5C 165·.35 ITT 1TT1103 614·38 TI lMIII 516·31 

10706 . Rockwelt 10706 867·26 202·173 ITTII03·X 614· 8 Toahiba TMMlll 611·73 
1071 Ulronic lBC1011 381·139 lIoo5M 165·36 ITTII03·1 614·20 1110 DOC .1110 363·40' 
10736 Rockwell· 10736 861·46 202·174 ITTll03·146 614·30 1111 DOC 1111 365·42 
10738 ' Rockwell 10738 861·24 11006 Fairchild lIoo6C 165·51 Nortilc 1103 . 614·39 1112 DOC 1112 366·44 
10188 Rockwen 10788 867·36 203·120 1103·1 614:21 1113· DOC 1113 367·18 
10789 Rockwell 10789. 867·44 I1C24 Fairchild I1C24C 195·181 1103·146 614'31 1114 . DOC 1114 367·36 
108 AD AD108 .575 560·38 Rockweli .1103A 614·32 1115 DOC 1115 368·12 

531·28' llC44 Fairchild llC44C . 200·30 1103A·X. 614· 6 Hitachi ,HA1115 523·112 
AD108A *575 569·40 1103A·l 614.13 1116 DOC I 1116 368·60 

, 634· 8 l1C44M 200·31 1103A·2 614·14 1118 SiliconG SG1118 537·24 
AMO l"MI08 531·26 559·41 Si9natics 1103 614·41 SG1118A 534·30 

LMl06A 634· 6 IIC68 Fairchild IIC68C 166·101 Synertek SY1103A 614·33 112 AMO LMI12 537·18 
Fairchild .IIAIOSAM 534·10 559·110 SYII03A·X 614· 5 IntetSil DG112 364·28 

joAI08M 537·30 I1C70 Fairchild l1C70C 165·46 SY1103A·I 614·15 D112C 372·27 
Intersil 108 537·32 203·123 TI TMS1103 614·42 D112~ 372·28 

106A 534·12 IIC83 Fairchild IlC83 559·169 , 95·22 National AFI12 560·149 
I08LN 537·50 I1C90 Fairchild l1C90C 203·41 '. TMSll03·1 614·23 LMI12 637.20 

Motorola· MLM I 08 537·3.4 .559·144 1104 DOC 1104C·l 369·110 Raytheon LMI12 537'.22 
MLM 1 06A 534·14 l1C90M 559·145 1104C·2 369·73 SG5 H112 166·17 

NationeJ AFl08 560·127 l1C91 Faitchild l1C91C 202·184 I 104M· I 3M·III Telefunken UI12 513·177 
WI08 , 531·36 559·130 II04M·2 369·14 1120 Hitachi HA1120 523·113 

,100'11 ' l1C91M' 559·131 11049 Rockwell 11049 '861·40 11201 National lF11201 364.106 
. ; 100·12 110 AMD LMl10 528·16 1105 DOC 1105C·l 368·14 11202 ' Nationel LF11202 364·101 

,100·13 Fairchild ,.AI 10M 528·11 1105C·2 368·89 1124 Hitachi HAl 124 526·91 
,101· 4 CCD110 511·164 1105M·l 368·75 1125 Hitachi HA1125 526·92 

lMl08A 534·16 ~ Intersil 'lO110 315·16 1105M·2 368·90 1126 Hitachi HA1126 524·176 
,114·13 110 528·13 GI ER1105 608·14 113 Inlersil DI13C 372·29 
,115·12 Motorola' MLMll0 528·18 NCR 1105 608·15 D113M 372·30 

PM! PMl!)8 531:40 National AFl10 560·128 1106 DOC 1106C·I 369·.8 Nationel .AFt13 560·150 
PMI08A 534·20 Wll0 528·19 110BC·2 368·105 LMI13 ,572·172 

Raytheoh LMl08 537·44 fll0· 6 , 1106C.3 368·96 ,115·8 
LMI08A 534·22 SGS Hll0 "66·114 li06C-4 369·17 SGS HI13 167·114 

RCA CA108 537·42 Signetics SAJl10 524·57 1106M·t 369: 9 Telefunken U 113 524·154 
i 

. CAI08A 534·24 . Silicon G SGll0 528·15 1106M·2 36B·l06 11300 National LF11300 373·101 
Signatics LMI08 537·46 . SO ..... LD110 • &02 ' 1106M·3 368·97 375·32 

LMl06A 534·26 315·19 1107 DOC 1107C·l 369·25 11305 National LF11305 371·55 
Silicon G SGI08 537·48 ,109·18 1101C·2 369~35 1)306 National .LF11306 37C·III 

SGl08A 534·28 1100 PMC lASll00 510·21 1107C·3 369·42 11331 National LF11331 364·108 
1080 Harris HI 1·080 377· 3 TI TMS1100 867·129 1107C-4 36"9·52 11332 National LF11332 364·109 

,108· 8 1101! AMD 1101A 618·11 1107M·l 369·26 11333 NationeJ LF11333 364.110 
,108· 9 1101AM 618·12 1107M·2 369·36 1137 Hitachi HA1137 523·44 

10800 Motorola MCl0800 161·27 DOC 1101C·l 368·80 1107M·3 369·43 1138, Hitachi HA1138 521·25 
811·1115 1101C·2 , 368·82 1107M·4 .369·53 114 Intersil LD114' 375·18 

10801 Motorola MCI0801 871·167 1101M·2 368·81 1108 DOC 1108C·l 369·69 National AFI14 560·151 
10602 . Motorola MC10802 871·171 388·83 1108C·2 369·81 LMI14 514·17 
10803 Motorola' MC I 0803 811·169 Intel IIOIA 618·13 1108C·3 369·106 , 101·12 
10809 Rockwell 10809 867·62 National MMll0lA ' 618·17 1108C·4 370· 5 LMll4A 514·18 
IQ814 Rockwell 10814 867·31 Panasonic MN 1\ 0 I .611·82 1108M·l 369·70 SGS HI!4 167·100 
10815 Rockwell 10815 867·42 IIOIAI AMO IIOIAI 618· 8 1108M·2 369·82 '8'lIGontx LD114 .&02 
10811 Rockwell 10817 867·29 Intel 1101AI 618· 9 1108M·3 369·107 375·21 
IQ85 . Harris HI 1085 376·96 National MMIIOIAI 618· 7 1108M·4 :no· 6 1142 Hitachi HA1142 523·114 

, 108~ 9 1101A2 National MMll0lA2 618· 3 Hitachi HA1108 524·175 1144 HitaChi HAl 144 626·179 
109 CMA fXI09 561.134 11011 AMI S11011 527·55 1109 DOC 1109 363· 2 ITT ITT I 144 633· ,4 

Fairchild ,.AI 09 ,115· 1 11012 AMI 511012 522·140 111 AD AD111 .• &7. (' 633·41' 
,.Al09M 662·53 522·177 516·32 1146 Hitachi HAl 146 525·1t!.7 

GI NC109T 569· 7 1102 DOC 1102C·l 369·12 AMD LMl11 516·53 1141 Hitachi HAI147 625·188 
Motorola MLMI09 562,58 1102C·2 368·100 Fairchild ,.AFII! 517· 7 1148 .' Hitachi HA1148 525·189 

MLM109G 562·14 1102M·l 368·101 ,.AI I 1M 516·34 1149 Hitachi HA1149 523·101 
National LMI09 ,115· 1 369·13 Intersil 00111 364·27 tl5 Intersil G115 310·49 

, ,115,12 MaS MTSl102 632·101 lDIII 375·17 ITT SAYI15 524·130 
LMl09H 562·17 PanUonic MN 11 02 60S· I 7 III 516·35 Nati!lnal LM115 514··19 
LMl09K. 562·63 1103 AMI 81103 ' .834 Motorola MLM1.ll 516·31 LMI15A 514·20 

Raytheon LMI09H 562·26 614·35 NatiOnal AFll1 560·148 . Panasonic MN 115 202·145 
LMl09K 562·69 81103-1 .834 'LF111 517·8 SGS H115 166·29 

SGS HI09 . 16S-81 614·16 LMlll 516·39 Silicon .. GII5A 370·52 
Signatics LMI09DA 562·75 8110M .834 ,101· 6 G1158 310·53 

LM1.09D8 562·29 614·28 I , 104·17 1150 Hitachi HA1150 523·2'1 
Silicon G SGI09K 562·19 81103A-X .834 ,104·20 11508 National LF11508 371·59 

SGI09T 562·32 .614· 9 Raytheon LMl11 516·45 11509 I(ational LFI1509 371· 2 
TI LMl09 562·35 81103A-1 .834 RCA CAllI 516·43 1151 Hitachi HAI151 521·26 

10929 Rockwell .10929 867·64 614-10 SGS' HIll 166·116 1152 Hitachi HAl 152 526·180 
10930 Rockwell 10930 867·52 81103)( .834 Signatics LMll1 516·47 1153 Hitachi HA,I153 525·70 
10932 Rockwell 10932 867·60 

\ 
614· 1 ~Iicon G SGIII 516·49 1154 :1iitachi HA1154 526·93 

10936 Rockwell '10936. 867·33 DOC 1103C·I 369~46 Siliconilc OOMlllA 364·23· 1155 Hitachi HAl 155 526·64 

~nged a'phanuinericaf~ from left to right 
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Number Sou .... omo. P...,un. Number 
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P56 Hitachi HA1156 523·115 120. 
1157 Hitachi HA1157 525·71 
1158 Hitachi HA1158 525·72 
1159 HitaChi HA1159 526·65 
116 Intersil DG116 365·16 

G116C . 37D·3~ 
G116M 370.·35 

Panasoni!! MN 116 20.2·147 
SiliconiK OO116A' 365·18 

DGllfH! 365·19 
G116A 370.·36 
G1168 370.·37 

1160. ,liitachi HA116D 526· 7 
11600. Rockwell 11600. 867·14 
117 Intarsil G117C ~ 370.·38 120H05 

G117M 370.·40. 12DH06 
National LMI17 569·82 12CH08 
SGS , . H117 167·77 12DH09 
SiliCOniK G117A 370.·41 12CH12 

G1178' 370.·42 12DH15 
TI LM117 569·85 12DM18 

1170. Fairchild TDA117D 526·168 12DH24 
SGS .TDAI17D 526·173 1--2DH5.2 

1173 Hitachi HA11l3 523·116 12DKD5 
1177 Hitachi HA1177 525·73 12DKC6 
118 AMO LM118 530.,,24 12DKD8 

541·35 12CKC9 
Fairchild pA118 530.·31 120.1(12 

541·37 12CK15 
Intarsil 00118 365·10. 120.1(18 

GH8C . 370.·50. 12CK24 
G118M 370.·61 12CK5.2 

National LM118 530.·36 1200 
541·39 . 

110.1· 6 
"0.,. 6 
110.1·12 
1101·12 
1111·15 
,,11·,5 

Raytheon LM118 53D·~ 
541·43 

SGS H118 166·11 12000 
SiliconiK G118A 370·54 120.0.2 

G1188 370.·55 
TI LM118 530.·43 120.1 

541·45 
1180. Hitachi HA118C 526·66 
1180.6 Rockwell 1180.6 867·18 
119 AMD LM119 518·42 

Intarsil G119C 370·67 120.12 
G119M 370.·69 120.13 

\ National W119 518·44 120.14 
",1·15 120.2 

SGS H119 166·22 
Signotica LM119 518·46 
SiliconiK G119A 370.·70. 120.20. 

G1198 370.·71 120.21 
1190. SGS TDAI190 526·124 120.3 
1195 Si8llWlns TDA1195 368·49 
12 Datel ADC·EKI28 373"96 

ADC·EKI20 375·12 120.4 
ADC·HXI2B 374·39 120.40. 
ADC·HXI2.8M 374·40. 120.5 
ADC·HzI2B 374·35 120.6. 
ADC·HZI2BM 374·36 120.60. , OAC·HZI28 378·88 
DAC·HZI2BM 378·89 120.61 
OAC·HZI20 377·84 
OAC·HZI20M 377·85 120.8 

DOC SDAC·12 379· 9 121 
IPI PS12 572·54 
Raticon TAD·12 1119'10 

120. Intersi! DGi2C 368· 7 
D12DC 372·31 
012CM 372·32 

National AF12C 560.·131 
572:29 

T8A12C 523·60. 

" 52fHC4 
Plessey TBA12C 523·62 

526·114 12tC 
SGS L12C - 573·92 

10 

.... 
'Sou_ DevIce P ... Une Nu'!'!*' Sou .... DwIce 

I 0 

Siemens T&A12D 523·76 1210. National ~121D 

526·124 1211 'Hitachi HA1211 
Signetics T'8A12D 523·79 1212 EA EA1212 

526·128 1217 EMM/Semi 1217 A 
Silicon G SGI2D·D5K 565·100 Silicon G SG1217 

SGI2D·D6T 565·87 1218 EMM/Semi1218A 
SGI2D·12K 566·99 122 Micro CbmJt,1CCI22 
SG.12D.'12T, 566,86 
SGI2D·15K 56(·15 
SGI2D·15T. 667· 2 National LM122 
SGI2D·5.2K 566·13 
SGI2D·5.2T 566· 8 SGS H122 

'Telefunken TBA 120. 523·89 SiliconiK OGM122A 
526·136 OGM1228 

N/llional LM12CH05 565·83 G122A 
National LM12DH06 • 566·27 ,G1228 
National LMI2OHC8, 566·49 1220.; National LF122Cl 
National LM12CH09 566·67 1220.2 National Lf122D2 
National LM12DH12 566·83 1221 EA EA1221 
National 'W.12DHI5 566·110. 123 Intersil OG123 
National LM12DH18 567·29 OG1238 
National LM12CH24 ~67·53 1, 0123C 
National LMI2DH5.2' 566· 4 0123M 
National LM12CK05 565·95 G123 
National LM12DK06 566·37 National LM123 
National LM12CKD8 566·59 Silicon G SG123 
Netional LM12CI(D9 566·73 SiliconiK DG~23A 
National LM12CK12 56~·94 001238 
National LM12CK15 667·10. 0123A 
National LM12CK18 567·33 
National LM12CK24 667·61 01,238 
National LM12CK5.2 566·16 
EA EAI200 628· 4 G123A 
LSI Camp C12CD 522·154 G1238 
Nationar ~1200 373·88 1230.5 National Lf123C5 

1 10.9·' 7 1230.6 National Lf123C6 
OA12CC 378·32, 12331 National Lf12331 

378·91 12332 National LF12332 
CA12DDC 378·33 . 12333 National LF12333 

378·92 124 AMO LM124 
SGS TDAI200 523·74 i 
TI TMSI200 867·130. EKer XR124 
Motorola MCI2000 559·20. Fairchild ,.A124 
Motorola MC12CC2 659·22 LM124 

571·61 Intarsil LM124 
EA EA12Dl 628· 3 
National DA12Dl 378·34 Motorola MLM124 

378·93 National ' LM124 

I 
OA12C1C 378·36 

378·94 LM124A 
Motorola MC12C12 559·142 Raythaon LM124 
Motorola MC12C13 . 559·149 
Motorola MC12C14 559,,8 RCA CA124 
EA EA12D2 628· 6 
National DA12D2 378·13 SGS H124 

OA12C2C 378·14 Signotics LM124 
Motorola MC12C2C 559·32 
Motorola MC12C21 559·33 Silicon G SG124 
EA EA12C3 628· 5 
National OA12D3 378·15 SiliconiK G124A 

OA12D3C 378·16 G1248 
EA EA12D4 628·41 TI LM124 
Motorola MCI204C 559·44 
EA EA12D5 628·36 125 intersil DG125 
EA EA12D6 628·82 OG125B 
Motorola MC12C6C 559.10. 0125C 

1113· 3 1 D125M 
Motorola MC12C61 559·13 

, 
G125 

",3· 3 National LM125 
EA EA1208 I 628· 2 
Fairchild CCp121 571·168 Siliconix DG125A 
Intarsil 06121 368· 9 001258 

0121C 372·33 , D125A 
0121M 372·34 

National LM121 512·139 01258 
,,0.1·13 
1114·13 G125A 

LM121A 512·142 Teledyne C COR125A 
SGS L121 573·89 COR125B 
Toshiba TMM121 612·20. 1250 Silicon G SG125C 

TMM121·1 612·17 
EA EA121C 628·42 12502 Motorola MC12502 

. National ~121C 373·92 

, Indicates page number in Application Note Directory 
• Indicates additional data is provided on the page noted 

8eH 
p ... Un. Numlw 80uree o.vtae ,...Un. 

1109· 7 1250.8 National Lf125D8 371·60. 
523·22 1250.9 National Lf125D9 371· 3 
628· 76 12513 Motorola MC12513 559·150. 
621·88 12520. Motorola MC1252D 55.9·34 
544·38' 12621 Motorola MC12521 559·35 
621·83 12540. Motorola MC12540 559·45 
20.3·181 12560. Motorola MC1256D 559·11 
522·122 12561 Motorola, MC12561 559·14 
572,41 126 Intersil D1ii26A 367;92 
561·79 G126 369·86 

, 117·19 National LM126 567·88 
.166·167 ,,15·16 
368· 2 SiliCbniK OG126A 367·95 
368· 4 OG1268 361·99 
370.·60. G126A 369·92 
370·62 1260.5 Intersil .1260.5·10. 626·51 
364·111 12660. Rockwel! 12660. 867. 3 
365· 2 127 Intersil G127 369·87 
628·37 Micro ComJt,1CC 12 7 522·123 
365·20. 572·35 
365·25 National LM127 567·92 
372·46 ",5·,6 
372·47 Panasonic AN 12 7 '522· 4 
370.·19 SGS M127 632·10.2 
562·93 SiliconiK G127A 369·93 
562·90. 1270. SGS TDA127C 526·174 
365·22 TI TMS127C , 867·131 
365·26 128 Intarsil G128 369·88 
198·136 IPI M128 571·183 
372·51 National LM128 570.·93 
198·136 Reticon RL128 

, 
572· 9 

372·52 SAM128 573·10.6 
370.·30. SiliconiK G128A 369·94 
370.·32 G1288 369·95 
371·57 TRW SR128 633· 5 
370.·112 1280.6 Rociwell 1280.6 867·20. 
365· 4 129 Intarsil OG129A 367·65 
365· 6 0129 372·40. 
365· 8 I Micro ComJt,1CCl 29 522·124 
532·56 572·42 
5~6·48 National LM129 573· 4 
53~·58 SGS L129 562·52 
632·64 SiliconiK OG129A 367:68 
556·50. OG1298 367·80. 
532'67 0129A 372·41 
556'51 0129.8 372·42 
556·51 G129A 370.·15 
532·71 1290. ' Cermetek CHI29C' 571·17 
557· 4 13 IPI IPL13 572·45 
556·24 Teledyna C CAG13 363·98 
532·77 130. Intarsil G13D 37(i·1C 
557· 6 Micro ComJt,1CC 130. 522·125 
532·74 572·43 
557·8 SGS L13C 564· 3 
166·142 M13C 629·13 
532·80 Siliconio< DI3C~ 198·112 
557· 9 372.·35 . 
532·83 013CS 198·113 
557·10. j 372·36 
370.·28 .\ G13CA 370·16 
370.·29 LD130 *502 
532·86 

I 
375· 4 

557,11 ( 110.9·19 
365·23 1111·18 
365·27 1300 TI TMSI300 867:132 
372·48 130.2 Intel 130.2 624·86 
372,49 . Motorola MC13C2 524·53 
369·85 130.3 Motorola MC13C3 522·28 
567·100 National LM13C3 522·29 

1115·16 130.4 Motorola MC13C4 523·117 
365·24 National LM13C4 523·121 
365·28 130.5 Motorola MC1305 . 523·118 
)98·137 National· LM13C5 523·122 

, 372·53 130.6 Hitachi HA13C6 521·87 
198·138 Motorola MC13D6 521·97 
372·54 130.7 Motorola MC13D7 523·119 
369·91 National LM13Cl 523·123 
372·55 130.8 Hitachi HA13C8 521·138 
372·56 131 Intarsil G131 370.·11 
531·120. Micrq ComJt,1CCI31 522·126 
540.·25 SGS L131 564·52 
559·23 Silicon .. G131A 370.·17 
571·62 LD131 ·*502 
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PART NUMBER INDEX ... ... .... .... N __ .... Dwt. ,.....un. --- ..... DwIGe '...un-
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lSI SiUconiII LDI31 376·14 134 Silicon;" OO134A 364·10 1394 RCA CA1394 526·21 1402 Synertek SY1402B 628·43 
1310 Exar XR1310 623·107 OG134B 384.14 1398 Motorola MC1398 525·82 SY1402BR 628·44 

FeilChild ""'3'0 623·111 1340 Interlil G1340 369·90 RCA CA1398 525·111 Teledyne P 1402 540· 6 
Hi1achi HA1310 521·88 T.~ePI34O 533·26 1399 Motorola MC1399 525·83 14020 Motorola MCI4020BA 149·115 

! Motorola MC1310 523·120 1344 Motorola Me1344 526·67 14 PMC 1.AS14U 569.35 MCI4020BC 149·176 
NIIIionII LM,1310 523·124 1349 Motorola MC1349 528·186 PMI OP·14 553·10 140202 Teledyne P 14020~ , 535·21 
PI8$I8V Sl1310 523·132 1350 Intenlil G1350 370·13 OP·14A 552·46 14021 Motorola MC14021B, 631·118 
RCA CA1310 523·133 Motorola t;4C1360 513·14 OP·14C 553·11 MCI4021BA . 159·47 

1311 Hitachi HA1311 521·89 523·23 OP·14E 652·46 'MC14021BC 169·48 
1312 Faitchild "",312 523·159 -/ 526·186 T eladyne C CAG 14 363·16 631·108 

Hillchi HAI312 621·80 ,,05·11 14K5.2 National LM14K6.2 566·21 14022 Mo\Orola MCr4022BA' 151·164 
Motorola MCf312 523·164 ,,06·1,1 140 InteJSiI OG14OA 367·46 MC14022BC 151·165 

1313 Hitachi HA1313 521·91 ,,05·11 Micro Com!MCCI40 624· 9 14023 Motorola MCI4023A 164.64 
1314 Hitachi HAI314 521·92 ',106· 1 572·68 MCI4023BA 154·69 

Motorola MCI314 523·166 ,,06· I National LMI40LA·IO 563·76 MCI4023BC 154·70 
1315 Motorola MC1315 523·168 "06· 1 LM140LA·12 563·90 MC14023C 154·68 

,1316 Hitachi- HAI316 521·93 13508 National LFI3508 371·61 LM140LA·15 564·29 14024 Motorola Mc14024BA 149·12E 
1317 Hitachi HA1317 621.139 13508 National LFI3509 371.· 4 LMl4OLA·18 564.81 MCI4024BC 149·127 

Teledyne P 1317 560::13 1361 Motorola Me135! 523·41$ LM140LA·24 565·17 14025 Motorola Me14025A 156·19 
1319 Teledyne P 1319 538·21 526·97 LMI40LA·5 562· 8 MCI4025BA 156·21 , 544·24, National LMI361 523·49 lM14OLA·6 ,- 562·99 , , MCI4025BC 156·22 
131801 Teledyne P 131801 638·14 526·100 LM14OLA·8 563·29 MC14O.26C 156·20 
132 Interlil G132 , 370·12 1362 m m1352 526·182 • Signatics SAKI 40 5~1·142 14027 Motorola MCI4027BA ' 153-83 

Mitro Corn!MCCI32 522·129 Motorola Mel 362 527· 3 Siliconic OG14OA 367·49 , MC14027BC 163·84 
Siliconilt 0132A 3.72-44 ,,06· I OG140~ 367·58 14028 Motorola MC14028BA 152·31 

0132B 372-46 RCA CAl 352j 527·20, 1400 GI ERI4oo\ 608·11 MCI40288C 152·32 
GI3lA 370·18 1353 Motorola Mel,3S3 527·21 National LX1400 672·144 1403 AMO' 1403A- ,,23·,3 

1320 Teledyne P 1320 643-43 ,,06· I 
, 

,118·11 140SAC 628·85 / 
13201 National LFI3201 364·112 1365 '/ Motorola MCI355 523·24 14000 Motorola MCI'4000 'I 95·6 140lAM 628·86 
13202 National LF13202 366· 3 ,,05·" MCI4000A 155·159 Intel 1403A 628·88 
1321 Teledyne P 1321 543·27 1356 Motorola MCI356 523·47 

, 
MCI4000c . 155·160 National MM1403A 628·89 

132101 'Teledyne P 132101 643·28 1357 Motorola Me1357 526·98 14001 Motorola MCI 4001 A 156·51 Nortac 1403A 628·80 
1322 Hitachi HAl 322 521·14C ,,05·11 MCI400IBA 156·53 Synertet SYI403A 628·92 

· Te\edvIIe P 1322 630·51 13~ Motorola MCI358 526·99/ MC1400lBC 166·64 . SY1403AR 628·93 
560· 2 H6 Panaeonlc AN136 622· 5 MC.14OO1C 166·52 SYI4038 628·83 

132201 Teledyne P 13220.1 530·62 SGS M136 628·91 14002 Motorola MCI400lA 166·180 SYI403BR 628·84 
560· 3 1360 Interlil G1380 370·14 MCI4OO28A 155·182 .14032 Motorola MCI4032BA 148·30 

1323 • MotOrola MCI323 626·14 1364 Motorola MCI364 524·171 MC14oo2BC 155·183 MC14032BC .148·31 
,,07·10 137 Micro' ComjMCC137 522·130 MCI4oo2C 156·181 1'4034 Motorola MOI4034B 631·96 

Teledyne P 1323 543·38 Siliconic LI37CA 551· 7 14006 Motorola MC14oo6BA 159.104 MCI4034BA ~69·80 
132301 TeI~ P 132301 540·30 l370 Motorola MCI370 525·80 631·13 MC140348C 159·81 
132302 Teledyne P 132302 540·32 1371 MOtorOla MCI371 526·81 MC14oo6BC 159·105 (. 1131·92 
1324· Motorola MC1324 525·75 13741 National LF13741" 650·45 631·12 14035 MotorOla MCI4035BA 158·134 
1325 Hitachi HA1325 521·94 '1375 Motorola MOI375 623·48 14007 . Motorola MC14oo7BA 14.9·86 630·92 
1328 · MotoIoIa MCI326 525·76 138 Micro ComjMCC1,38 57.1·123 MC14007BC 149·B7 MCI4036BC 158·135 
1327 Hitachi HA132? 623·180 1384 MotoIoIa MC1384 52.1·98 14008 Motorola MCI4008BA 148·12 630·83 

Motorola MOl 327 526·77 1385 Motorola Me1385 521·79 MCI4008BC 148·13 14038 Motorola MCI4038BA 148·39 
Plessev Sll327 52~·110 139 AMD LMl.39 520- 9 1401 OOC 1401 572·116 MCI40388E 148·40 

1328 Hitachi HAl 328 523·161 LMI39A 519·37 silicon G SGI401 513·62 1404. AMD 140411 ,,23·13 
Motorola MCI328 525·78 Fairchild "",39M 520·10 "03·14 1404AC . 628·115 

1329 Hitachi HAl 329 521·95 InteISil OOI39A 368·30 14011 Motorola MCI4011 ,113·16 '1404AM " 629· 3 
Motorola Me1329 526·19 LMI39 520·11 MCI4011A 154·103 Intel 1404A 629· 5 

133 Intellil OGl33A 363·77 LMI39A 619·38 ) MCI4011BA 154·105 . National MMI404A 629· 6 
'OG1338 363,96 MiCtO CoIrqMCC1,39 571.124 MC14011C 154·104 NOrtac 1404A 629· 8 

SiIiconUc 00133' ,116·18 Motorola MLM139 520·12 154·106 Pless8y SPI404 397· 3 
-OGI33A 363·82 / MLM139A 519·39 14012 Motorola MC14012BA 164·26 Synertek SYI404A 629· 9 
OG133B . 363·91 National LM139 520·14 MCI40128C 154·27 

/ SY1404AR 629·10 
1330 Intellil G1330 369·119 "04·18 14013 Motorola MCI4013 ,,06·16 SYI4048 ' 628·103 

m rrr1330 526·181 LMI39A 519·40 MCI4013BA 153·6 SYI4048R 628·104 
Motorola .MCI330 526·184 Raytheon LMI39 ' 520·13 MCI4013BC 153· 7 14040 Motorola MC14040 ,,06·,6 

"07. I RCA CAl 39 520·16 14014 Motorola MCI4014BA 169·24 MCI4040BA 149·155 
13305 National LF13305 371·58 cAt39A 519·41 . MCI4014BC 159·26 MCI46408C 149·156 
13306 National LFI3308 370·113 Signetics LMI39 520·16 14015 Motorola MCI4015A 630·110 140410 Teledyne P 1404 I 0 543·32 
1331 Motorala MC1331 528·96 LM139A, 519·43 

" 
MCI4015BA 168~:: 140411 Teledyne'p 140411' 535·37: 

526·185 Silicon G SGI39 520·17 MCI4015BC 158·1 14042 Motorola Mei.4042BA 156·115 
, 107·' 6 SGI39A 519·42 ( 630·104 MCI4042BC 156·116 
,,07· 6 Siliconic DG139A 368·33 14016 Motorola MCI4016BA 364·73 14043 Motorola MC14043BA . 156·161 
,,07· 9 i-- 001398 368·39 MCI 401 6BC 354·74 MCI4043BC 156·162 

Teledyne P 1332 
"07·9 0139A 198·114 14017 Motorola MCI4017BA I 150·184 14044 Motorola MC14044BA 156·139 

1332 . 530.'Q3 :~72·37 MC14017BC 150'185 Me14044BC 156·140 
546· 8 01398 198·115 14018 Motorola M014018BA '6' .'89 14046 Motorola MCI404&BA 180·10 

1333 Hitachi ·HA1333 523·162 312·38 MC14018BC 162· 4 559·53 
13331 National -- LF13331 365· 5 0139C 372·39 1402 AMD 1402A '~3.'3 MCI40468C 160·11 
13332 National LFI3332 365· 1 Teledyne S LMI39 .520·18 

) 
1402AC 28·46 MCI4046BM 559·54 

13333 'National LFI3333 366· 9 LM139A 619·44 1402Mt 6~.47 14049 Motorola. MCI4049BA 149· 9 
1334 HitIchi HA1334 523·163 ,'T) LMI39 520·19 i Intel 1402A 62 ·49 MCI4049BCv 149·10 
1338 Hitachi HAl 338 521·141 1391 FeilChild ,.AI 391 526· 4 National MMI4Q2A 628·50 1405 AMO .1405A ,,23·13-
1339 Hitachi HA1339 621·142 Motorola MC1391 526·11 Nortec 1402 628·51 Intel 140SA 628·68 

Teledyne it 1339 648·12 NatiOllll LMI391 526·13 1402A 628·52 Motorola MCI406 375·25 
133901, TtledyneP 133801 548·11 RCA CAI391 526·20 SilicOn'G SGI402 572·89 ,111·11 
133802 Teledyne P 133802 541· 7 1394 feilChild "",394 626· 6 ,112·11 ,111·12 
134 InteISil OG 134A 364· 6 : Motorola M01394 526·12 Synartek SYI402A 628·54 ,,28·\3 

OGI.34B " 364·13 \ ", 
National LMt394 . 528·14 Svt402AR 628·55 PMC 1.AS1405 ' 562·88 

-
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14060 Motorola MCI4060BA 148-133 141410 
MCI4060BC 148-134 

14051 Motorola MC14051BA 371-21 1415 
MC14051BC 371-22 1416 

14052 Motorola MC1.4052BA 370-83 
MC14052BC 370-84 

14053 Motorola MC14053A 366-92 14160, 
( MC14053C 366-93 

1406 AMD 1406 628-25 14161 
Hitachi HA1406 522- 3 
Motorola MC1406 376- 8 14162 

,108-20, 
'115- 2 14163 

PMC lAS1406 563-21 
14066 Motorola MC14066BA 364-60 14174 

MC14066BC 364-61 
14068 Motorola MC14068BA 153-188 14175 

MCI4068BC 153-189 
1406~ Motorola MC14069BA 149-33 14194 

MCl.4069BC 149-34 
1407 AMD 1407 628-26 142 

Motorola MC1407 571-42 
14070 Motorola MCI40}OBA 155-19 

MC14070BC 155-20 
14071 Motorola MC14071A' 155-118 

MC14071BA 155-120 1420 
MC14071BC 155-123 
MC14071C 155-119 

14072 ' MQloroia MCI4072BA 155-86 -1421 
MCI4072BC 155-87 

14073 Motorola MC14073BA 153-146 
MC14673BC 153-147 142101 

14075 Motorola MC14075BA 155-100 142102 
:fc14075BC 155-101 1422 

14076 Motorola CI4076BA 153-43 
MC14076BC 153-44 142201 

14077 Motorola MCI4077BA 155-59 142301 ' 
MCI4077BC 155-60 142302 

14078 Motorola MC14078BA 155-143 1424 
'MC14078BC 155-144 

1408 AMI S1408 522-133 1425 
Motorola MC1408 , 90-16 142601 

'109- 1 
'115- 2 142502 

MCI406-6 376- 5 
MC1408-7 376-21 1426 
MC1408-8 376-33 14260) , 

PMC lAS1408 563-64 142602 
PMI - ~SSI408A-6 376- 3' 142603 ' 

'SSSI40SA-7 376-19 1427 
SSSI408~-S 376-26 

Si9netics MC1408-7 376-22 
MCI408-8 376-35 142701 

14081 Motorola MC14081A 153-166 1429 
MCli1081C 153-167 

14082 Motorola MC14082BA 153-132 142901 
MC14082BC 153·133 

1409 AMI S1409 527-56 143 
14093 Motorola MC14093BA 160-138 

MC14093BC 160-139 
141 Intnl oo141A 363-56 

DG141B 363-67 1430 
SGS Mt41 628':6 
Silicon;" DG141A 363-

oo141B 363-69 
Toshiba TMM141 608- 9 

, TMM141-1 608- 7 
608- 8 

1410 Motorola MC1410 513-15 14301 
PMC lAS1410 563-84 14~1 
SGS TDA1410 514-82, 

1411 Motorola MC1411 397-39 1433 
515-39 

1412 Motorola MC1412 397-50 
I 515-40 14330,1 

PMC lAS1412 564·20 1434 
1413' Motorola' MC1413 397-24 

515-41 143401 
1414 MOtorola MC1414 519- 7 1435 

'104-16- 1436 
National LM1414 519- 6 
Raytheon RC1414 519- 8 

141410 Tele~eP141410 530- 9 

12 

s-
SourG. Sou_ DewIoe ,.g..u... Number OMoe 

Teledyne P 141410 530~42 1436 PMI PM1436 
542-52 Silicon G SG1436 

PMC lAS1415 '564-75 
Motorola MC1416 397-32 SG1436C 

515-1'6 
515-42 1437 Motorola MC1437 

MOtorola MC14160BA 150-123, Raytheon RC1431, 
MC14160BC 150-124 1438 Motorola MC1438 

'Motorola MC14161BA 150-17 ·1439 Motorola MC1439 
" 

MC14161BC 150'18 
Motorola MC14162BA 160-144 

MC14162BC 160-145 
Motorola MC14163BA 160-34 Teledyne P 1439 

\ MC14163BC 160-35 
Motorola MC14174BA 153-63 144 • Int~1 DG144A 

MC14174BC 153-64 DG144B 
Motorola MC14175BA 1,53-29 National LM144 

MCI4175BC 153-30 
Motorola MC14194BA 158-161 Silicon;" DG144k 

MC141948C 158-162 DG144B 
Intersil DG142A 368:41 L144 
,SGS M142 632-81 
Silicon;" DGI42A ' 368-44 L144A 

oo142B 368-48 
Toshiba TMM142 608-13 
Motorola MC1420 551- 2 

, 97-12 L144B 
SGS TDA1420 514-83 
Teledyne P 1421 550~37 

1421-24 550-38 
1421-25 560-33 L144C 

TaiedyneP 142101 560-34 
Teledyne P 142102 560-32 
Motorola MC1422 561-69 
Teledyne P 1422 550-39 ' 1440 Motorola MC1440 
Teledyne P 142201 550-35 
Teledyne P 142301 531-94 Siemens TBA1440 
Teledyne P 142302 531-75 Signetic'0 TBA 1440 
AMI S1424A 527-57 14408 Motorola MC 14408 
Teledyne P 1424 552-14 
Teledyne P 1425 536-26 14409 Motorola MC14409 
Teledyne P 142501 53,1-39 

, 
535-11 1441 Motorola MC1441 

Teledvne P 142502 531-40 
535-12 Siemens lBA1441 

Teledyne P 1426 536-30 14410 Motorola MC14410 
Teledyne P 142601 535-15 
Teledyne P 142602 535-26 14411' -Motorola MC14411 
Teledyne P142603 536-25 14412 Motorola MC144t'2 
AMI S1427A 522-134 

527-58 14415 Motorola MC1.4415 
~ 

Teledyne P 1427 535-28 MC14415E 
Teledyne P 142701 534- 3 14419 Motorola MC14419 
Teledyne P 1429 531-28 

542- 4 
Teledyne P 142901 631-20 

, 535- 7 
Intersil 00143 365-100 
National LM143 530-99 14422 Motorola MC14422 
SiliconiJc DG143A 365-103 

DG143B 365-109 1.4433 ' Motorola MC14433 
Motorola MC1430 ,100- 1 14435 Motorola MC14435 

'100- 7 , 
Teledyne P 1430 529-115 

\ 530-76 
532-156 
537-15 
537-16 • MC14435E 

Teledyne P 14301 560·30 
' Motorola MC1431 , 100- 1 1444 Motorola MC1444 

'100- 7 14440 Motorola, MC14440 
Motorola'MCl433 , 100- 1 

,100- 3 1445 Motorola MC1445 
Teledyne p 1433 552-22 
Teledyne P.143301 551-40 
Teledyne·P 1434 550-29 14450 Motorola MC144sO 

650-31 14451 Motorola MM14451 
Teledyne P 143401 660-27 14452 Motorola' MC14452 
Motorola MC1435 '100-,5 14490 Motorola MC14490 

'Motorola MC1436 5~0-86 MC14490E 
549-40 145 Intersil DG145A 

MCI4,36C' 530-81 Silicon;" DG145A 
550-22 oo145B 

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

B_ 
p .... u. Number s.u- o.vloe ...... Un. 

657-29 145K5.0 National LM145K5.0 585-107 
530-87 14500 Motorola MC14500 , 88-12 
549-42 14501 Motorola MC14501A 153-190 
530-83 , 156-90 
550-23 MC14501C 153-191 
555-41 156-91 
555-40 14502 Motorola MCI4602BA 149-64 
512-27 MCI4602BC 149-69 
548-13 14503 Harris HDI4603B-2 , 148-161 

'100- 2 HD14503B-9 148-162 
'100- 4 Motorola MC14503BA 148-lIi7 
, 100- 6 MC14503BC 148-168 

531-29 14505 Motorola MCM14505A 157-43 
551-46 I MCM14505BA 617-40 
366-71, MCMI4605BC 617-41 
365-86 MCMI4605C 157-44 
530-101 14506 Motorola MCI4606BA 154-171 
543-15 MCI4606BC 1,54-172 
365-74 14507 Motorola MCI4607A 155-17 

\365-87 MC14607C 155-18 
*804 ' 14508 Motorola MC14508A 156-1~~ 
'102- 5 MCI4608C 156-183 
*804 1451 DOC 1451 512-97 
*804 Hitachi HA1451 ' 522-26, 

531-139 14510 Harris HD14510B-2 15,1-17 
556- 9 HD14510B-9 151-18 

*804 Motorola MC14510BA 151-23 
*804 MC14510BC 151-214 

531-140 14511 Harris HD14511B-2 152-131 
556-10 HD14511B-9 152-132 

*804 Motorola MC14511 , 95- 9 
*804 MC14511BA 152-133 

531-141 " 380-145 
556-18 MC14511BC 152-134 
397-68 380-146 

'103-8 14512 Harris HD14512B-2 157-168 
527-23 HD14512B-9 157-169 
527-26 Motorola MC14512A 157-172 
160-149 MC14512C 157-173 
560-90 14514 Harris' HD14514B-2 152-63 
160-160 HD14514B-9 152-68 
560-91 Motorola MC14514BA 152-71 
397-71 MC14514BC 152-72 

'10,3- 7 14515 Harris HD14515B'2 152-82 
527-24 HD145f5B·9 152-B3 
160-157 Motorola MC14515BA 152-86 
560-158 MC14515BC 152-87 
160-51 1.4616 Harris HD14516B-2 150-71· 

~ 

160-152 HD14516B-9 150-72 
560-171 Motorola MC14516BA 150-77 
160-167 MC14516BC 150-78 

\ 160-168 14517 Motorola MCI4517BA 159-130 
160-159 632-65 
383-19 MC14517BC 159-131 
560-141 632-64 

'122- 8 14518 Harris HD14518B-2 150-158 
'122- 8 HD14518B-9 150-159 
'122- B Motorola MC14518BA 160-162 

160-155 MC14518BC 150-163 
526-50 1451,9 Harris HD14519B-2 154-141 
375-13 155-55 
160-81 157-146 
376-27 HD14619B-9 164-142 

'111-11 165-66 
'111-11 157-147 
, 111-12 Motorola MC14519BA 154,-147 
, 111-12 155-61 

160-82 157-150 
375',28 MC14519BC 154-148 
398-159 155-62 

' 522-155 167-151 
527~101 1452 DOC 1452 512-93, 
512-156 H~rris HD1452B-2 370-73 

'103- 9 Hitachi HA1452 522;27 
-'103-10 14520 ,HarriS HD145208-2 150-46 

158-80 HD145208-9 150-47 
158-59 Motorola MC14520BA 160-60 
158-102 MC14520BC 150-51 
.160-24 14521 Motorola MC14521BA 168·106 
160-25 MC14521BC 158-107 
368:17 14522 Harris HD14522B-2 151-46 
368-2P HD14522B-9 151-47 
36B-26 Motorola MC14522BA 151-48 

Ie MASTER 1977 
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14522 Motorola MC14522BC 151·49 14557 Motorola MC14557BA 632·56 14584 I, Motorola MCI4584BA 160·122 1496 National LM1496 ' 571·62 
14524 Motorola MCM14524 157·130 MC14557BC 159·148 MC14584BC 160·123 Plessey SL1496 571·73 

MCM14524A 624·34 14558 Harris HD14558B·2 152·52 14585 Harris HD14585B·2 148·73 Signetics MCI496 571·78 
MCM14524C 624·35 HD14558B·9 152·53 HD14585B·9 148·74 , III· 5 

14526 Harris HD14526B·2 150·102 Motorola MC14558BA ' 162·54 Motorola MC14585BA 148·77 Silicon G SG1496 571·83 
HD145268·9 150·103 MC14558BC 152·55 ' MC14585BC 148·78 15 Burr·BrownlJAFl5 , 97· 7 

Motorola MC14526BA 150·104 14559 Motorola MC14559 ,109· I '46 AMI 8'46 *834 IPI IPL15 572·52 
MC14526BC 150·105 MC14559BA 160·72 614·27 PMC LASI5U 569·34 

14527 Harris HD14527B·2 160·40 MC14559BC 160·73 Intersil DGI46A 365·52 150 OOS L150 560·75 
HD14527B·9 160·41 1456 Motorola MC1456 549·38 DG146B 365·63 1500 AMD 1500C 519·25 

Motorola MC14527BA 160·42 , 99-21, Siliconii' DG146A 365·55 1500L 518·28 
MC14527BC 160·43 ,108·18 DG146B 365·65 1500M 518·27 

14528 Harris HD14528B·2 158·27 MC1456C 550·24 1463 Motorola MC1463G 570·41 EA EA1500A 614· 2 
HD145288,9 158·28 Si9netics MC1456 649·41 MCI463R 570·42 EA1500A·l 614· 4 

Motorola MC14528BA 158·35 Silicon G SG1456 549·39 570·43 1501 Silicon G SGI501 5a7,·106 
MC14528BC 158·36 SG1456C 550·25 1466 Motorola MC1466 570·24 570·8~ 

14529 Harris HD14529B·2 371· 9 14560 Motorola MC14560 , 87·13 ,115· 2 OO1501A 568·5 
HD14529B·9 370·74 MCI4560BA 148·87 1468 Exar XRI468 567·95 570·84 

371·10 MC14560BC 148·88 570·73 1502 Collins CRC1502 1 87· 9 
Motorola MC14529A 370·75 14561 Motorola MC14561 , 87·13 Motorola MCI468 567·98 DOC 1502 573·69 

371·11 MCI4561BA 148·90 MCI468L 570·75 Silicon G 001502 570·91 
MCI4529C 370· 76 MC145618C, 148·91 MC1468R 570·80 Western FRI502E 608·53 

371·12 14562 Motorola MC14,5628 633·29 Silicon G SGI468 567·105 FRI502E·OI 608·48 
1453 DOC 1453C 560·20 MCI4562BA 159·135 OO1468J 570· 77 FR1502E-D2 608·47 

1453M 560·24 MCI4562BC 159·136 SG1468T 670·81 1603 Collins CRC1503 , 87· 9 
14530 MOlorola MC14530BA 156·96 14566 Motorola MC14566BA 151·180 1469 Motorola MC1469G 569·37 1504 Collins CRCI504 , 87· 9 

MC14530BC 156·97 MCI4566BC 161-·181 MC1469R 569·38 1505 Collins CRC1505 628·13 
14531 Motorola MC14531BA 160·97 14568 Motorola MCI4568BA 152·HI 147 SGS MI47 524·78 Motorola MCl505 376·26 

MC14531BC 160·98 160·85 1472 Western PTI472B 399·15 'pMC LAS1505 562·86 
14532 Motorola MC14532BA 160·29 559·37 PTI472B·Ol 399·18 1506 AMD 1506 628·27 

MC14532BC 160·30 MC14568BC 152·20 148 AMD LM148 556·35 DOC 1506C 372·16 
14534 Motorola MC14534 , 91· 3 160·86 Intersil LM148 556·36 1506M 372·11 

MC14534BA 151·125 559·38 National LM148 556·39 Motorola MCI506 376,: 9 
MC14534BC 151·126 14569 Motorola MC14569BA 151·154 Raytheon LMf48 556·40 PMC !,AS1506 563·17 

14536 Motorola MC14536BA 160·161 MC14'569BC 151·155 1482 Western PTl4828 399·22 1507 AMD 1507 628·28 
MC14536BC 160·162 14672 Motorola MC14572 ,106·16 PT1482B·Ol 399·27 DOC 1507C 371·94 

14537 Motorola MCM14537 157·66 MCI4672A 149·35 1486 Motorola MCCI486 381·51 1507M 371·90 
MCM14537A 617·96 156·93 1487 Motorola MCC1487 381·52 Motorola MCI507 571 :43 
MCMI4537C 617·97 MCI4572C 149;36 1488 AMD MC1488 385·44 1508 Motorola MC1508 1 90·16 

14538 ' Motorola MCI4538BA 158·37 156·94 Exar XR1488 385·45 MCI508·8 376·34 
MCI4538BC 158·38 1458 AMD 1458 529·4B Fairchild /.A1488 385·46 PMC LAS1508 563·63 

14,539 Motorola MC14539BA 157·162 554·53 Harris HD1488 385·47 PMI S88150B·8 376'27 
MC14539BC 157·163 Exar XR1458 529·49 ITT lTTI4B8 385·4B Signetics MCI60S·S 376·36 

1454 DOC 1454C 512·161 554·55 Motorola MC1488 385·49 151 Intersil DG151A 363·63 
544·14 Fairchild ,.AI 458 529·50 National 051488 385·50 DG151B 363·70 

1454M 512·162 ,.A1458C 554·56 , 92· 6 Silicon .. OO151A 363·66 
544·15 ,.AI 458CC 555·45 Raytheon RC1488 385·51 DG151B 363·72 

Motorola MC1454 521·99 Motorola MC1458 629·51 8ignatics MC148B 385·52 1510 Motorola MCI510 613·16 
14541 Motorola MC14541A 561·90 , 108·20 till· 5 PMC LAS1510 563·83 

MC14641BA 158·50 ,113·16 Silicon G SG1488 385·53 15104 Motorola Mel'5104 559·82 
160·163 I MC1458C 555·46 1489 AMD 1489 388·42 15106 Motorola MC15106 559·83 

MC145418C 158·51 MC1458S 555·27 1489A 389· 3 15109 Motorola MC15109 659·84 
160·164 National LM1458 529·52 Exar XR1489A 389· 4 1511 Silicon G SG1511 570·46 

MC14541C 561·91 555· 6 Fairchild ,.A1489 388·43 15112 Motorola MCI5112 559·85 
14543 Harris HD145438·2 152·149 PMI, PMI458 529·53 ,.A1489A 3B9· 5 1512 PMC LAS1512 564·19 

HD145438·9 152·150 555· 7 Harris HD1489 388·44 1514 Motorola MC1514 518·19 
Motorola MC14543 , 95· 9 SSS1458 529·54 HD1489A 389· 7 , 95· 7 

MC14543BA 152·151 554· .4 ITT'· ITT1489 388·45 ,104·16 
380·11 Raytheon RC1468 529·56 1TT1489A 389· 6 National LM1514 518·17 
380·158 565·11 Motorola MC1489 388·46 Raytheon RMI514 518·20 

MC14543BC 152·152 RCA CA1458 529·55 MC1489A 389· 8 1515 PMC LAS1515 564·71 
380·18 555· 9 National DS1489 388·47 564·108 
380·159 Si9netics MC1458 529·57 , 92· 5 152 Intersil DGI52A 363·89 

14549 Motorola MC14549BA 160·78 555.13 DS1489A 389· 9 National LF152 512·84 
MC14549BC 160·79 Silicon G 001458 529·58 Raytheon RC1489 388·48 550·36 

1455 Motorola MC1455 561·48 555·15 RC1489A 389·10 Silicon .. OO152A 363·92 
14552 Motorola MCM14552 157·74 Teledyne S 1458 529·59 8ignaucs MCI489 388·49 DG1528! 364·12 

MCM14552A 617·56 555·17 ,111· 5 1520 Motorola MC1520 550·19 
MCM14552C 617·57 1458C 565;47 MC1489A 389·11 , 97·12 

14553 Motorola MC14553BA 151·91 Tl MC1458 529·60 Silicon G 8G1489 388·50 PMC LAS1520 565· 9 
MCI4553BC 151·92 555·19 OO1489A 389·12 1521 Plessay SL1521 513·88 

14554 Motorola, MC14554BA 148· 3 14580 Motorola MC14580A 157·21 149 AMD LM149 556·42 ,102·21 
MC14554BC 148· 4 MC14580BA 616· 5 National L149 556·44 1524 PMC LAS1624 565·53 

14555 Motorola MC14555BA 152·98 MCI4580BC 616· 6 1492 Western ROl492C 627·30 Silicon G SG1524 573·46 
MC14555BC 152·99 MC14580C 157·22 1494 Motorola MC1494 572·82, 1528 PMC LAS1528 565·55 

Tl TF14555A1B 152·103 14581 Motorola MC14581BA 148'49 1495 Uthic Sys LS1495 572·80 153 Intorsil DG153A 367·52 
TP14555A1B 152·1'04 MC14581BC 148·50 Motorola MCI495 572·84 DG1538 367·59 

14556 Motorola MC14556BA 152·109 14582 Motorola MCT4582BA 148·60 ,112·10 Siliconi. DG153A 367·55 
MCI4556BC 152·110 MC14582BC 148·61 Plessay SL1495 572·86 OO153B 367·61 

Tl TF14556A/B 152·114 14583 Motorola MC14583BA 160·105 SiliconG SGI495 572·92 1530 Motorola MCI530 545·38 
TP14556A1B 152-115 MC145838C 160.106 1496 Uthic Sys LS1496 571·57 , 100· 1 

14557 Motorola MC14567B 632·61 14584 Harris HDI4584B·2,J60·116 Motorola MC1496 571·59 ,100· 7 
MC14557BA 159·147 HD14584B·9 160·117 ,112· 2 1531 Motorola MC1531 ,100· I 

Arranged alphanumerically from left to right 
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1531 Motorola MC1S31 , , 100- 7 156 
1533 Motorola MC1633 '100- I 

,100- 3 
1535 Motorola MC1535 ,100· 5 
1536, Motorola MC1536 530-96 

543-13 
Silicon G SG1536 530·102 

543-14 
1538 Motorola MC1538 512,28 
15380 Rockwell 15380 867-47 1561 
1539 Motorola MC1539 541· 9 

,100· 2 1563 
, 100· 4 
,100· 6 1566 

154 Intersil OG154A 367·73 1568 
OG154B 367-96 

Silicon;' OG154A 367· 76 
OG154B 367·98 

154q Motorola MC1540 397-69 
'103- 8 

1541 Motorola MC1541 397-72 
,103- 7 

RCA CA1541 , 397-73 1569 
1544 Motorola MC1544 398-160 
1545 Motorola MC1545 512-157 15J 

, 103- 9 
'103-10 

1546 Motorola MC1546 , 95- 7 
,155 AMo LF155 529-65 

542-14 
542·26 

Fairchild ,.AF155 529-73 
542-16 

,.AF155A 636·32 
Intersil LF155 629· 74 

642-17 
Motorola Lf155 529-75 

LF156A 536-34 158 
National LF155 529· 76 

542·18 
LF155A 536-38 

Panasonic AN 1 55 565-65 
567·78 

PMI PM155 529· 77 
542-20 

PM155A 536-36 
Raytheon LF155 529· 78 

542·22 
TI LF155 • 529·79 

542-24 
Lf155A 536·40 1590 

1552 Motorola I\IIC1552G ,103·11 
1553 Motorola MC1553G , 103·11 
1554 Motorola MC1554 521-100 1594 

! '102- 6 1595 
1555 Motorola MC1555 561-49 
1556 Motorola MC1556 537-56 

541-24 
, 99-21 
, 99·21 1596 

Raytheon RC1556 549·37 
RC1556A 543-34 
RM1556 541-23 
RM1556A 537-57 

Signetics MC1556 541·25 
Silicon G SG1556 641-26 

1558 AMO 1558 554-15 16 
Exar XR1558 554·16 
Fairchild ,.A1558M 554·18 
Motorola MC1558 554-20 

MC1558S 554-40 
National LM1558 554-23 
PMI PM1558 554-25 

SSS1558 554- 5 
Raytheon RM1558 554-29 
RCA CA1558 554-27 
Si9netics MC1558 554-30 
SiliconG SG1558 554-33 
Teledyne S 1558 554-35 
TI MC1558 554-37 

156 Fairchild ,.AF156 542-29 
,.AF156A 536·42 

Intersil LF156 542-28 

14 

.... 
Source Device P ... Une Number Source Devlce- pqe.Llne 

Motorola Lf156A 536-44 16 National IMP-16 ,126·19 
National Lf156 542-30 ,,28·17 

LF156A 636-48 ,128·22 
PMI PM156 542-32 ,129· 1 

PM156A 1')36-46 ,,29· 4 
Raytheon Lf156 542·34 ,129· 5 
SGS H156 166-37 , 129- 6 
TI LF156 542-36 '129- 8 

LF156A 536-50 IMP-18A/&21 ... 043 
Motorola MC1561G 569-78 866·42 

MC1561R 569·80 IMP-18A/&22 ... 043 
Motorola MC1563G 570·48 866-43 

MC1563R 570-49 IMP·16A1523 866·44 
Motorola MC1566 570-25 IMP·16A1524 866-46 
Exar XR1568 567·96 IMP·16C , 128-21 

570· 74 '128-23 
Motorola MC1568 567·99 , 129- 1 

MC1568L 570-76 IMP·1SC/P ... 077 
MC1568R 570-79 IMP-18L ... 077 

Silicon G SG1568 567·106 IPC-16A1504 866-170 
SG1568J 570-78 IPC·16A/505 866-114 
SG1568T 1570-82 IPC-16A/506 866-168 

Motorola MC1569G 569·79 IPC-16A/507 866·172 
MC1569R 569-81 IPC-16A1518 866-157 

AMO LF157 542·38 1PC-18A/&20 ... 022 
Fairchild ,.AF157 542-41 866-153 

,.AF167A 537- 2 ' Reticon RL16 572- 7 
Intersil Lf157 542-40 TRW MPVI6A 168·179 
Motorola LF157A 537- 4 16K3 Fairchild F16K3 615·102 
National Lf167 542-42 16K4 Fairchild F16K4 615-110 

LF157A 537- 8 16K5 Fairchild F16K6 615-114 
PMI PM157 542-44 160 Motorola XC160 202-27 

PM157A 537- 6 National LM160 517·13 
Raytheon LF157 542-46 '106- 2 
SGS H157 166-47 Signetics TCA160 521-120 
TI LF167 542-48 1600 EMM/SemiCP·I600 867·140 

Lf167A 537-10 ' CP-1600A 867·141 
Micro ComJMCC 1 58 572-159 GI CP·1600 867-142 
Motorola MLM158 532-21 CP-1600A 867·143 

564- 7 OAC1600 867-148 
National LM158 532·24 National LX1600 572·145 

554· 8 LX1600 SERIE~ 118-11 
,101-16 '118-12 
,101·16 LX1600A ,118· 3 

LM158A 532-27 Plessey SL 1600 SERIE~ 104· 6 
553-15 ,105-20 

SGS H158 166-80 '105-21 
382-11 ,,06-22 

TI LM158 532-32 1601 Motorola MC1601 165·93 
554-10 National LX1601A '118- 3 

Motorola MC1590 512-40 1602 Motoror" MC1602 165-91 
513- j 7 National LX1602A '118- 3 

MC1590G '102-14 '118- 5 
Motorola MC1594 572-83 '118- 6 
lithic Sys LS1595 572-81 ,IIJl-19 
Motorola MC1595 572-85 Western TR1B02 399-39 

'112-10 , 92-12 
Plessey, SL1595 . 572-87 TR1602·03 399·45 
Silicon G SG1595 572-93 TR1602·05 399-50 
lithic Sys LS1596 571-58 TR1602·09 399-47 
I\IIotorola MC1596 571-60 1603 Motorola MC1603 165-88 

f 112- 2 ' NMlon'al OS1803 *47& 
National LM1596 571-67 *475 
Plessey Sl15,96 571-74 391· 2 
Signetics MC1596 571-79 398-115 
Silicon G SG1596 571-84 LX1603A '118-23 
Burr·BrownMPC-16S 372-10 LX1603G '118-13 
Oatel OAC-HPI6B 379-16. 1604 Motorola MC1604 ,165-114 

OAC-HPI60 379-12 National LX1604G '118-13 
IPI IPL16 .572-47 Rockwell 1604·8 867·66 
National IMP-18 * 988 1605 Motorola MC1605 165·59 

866·41 National OS1805 *478 
'110-18 398·143 
, 124-18 1606 Oatel MX-1606 372-12 
,125· 1 Natlona' OS1808 *478 
,125· 2 398-144 
'125- 3 1807 National OS1807 *478 
, 125- 5 398·145 
,125·11 1808 National OS1808 *478 
,126·11 398-146 
,126·16 161 Intarsil OG161A 365·69 
, 126-17 National LM161 517· 2 
'126-.18 ,105· 2 

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

8_ 
Number Source Device p ... Une 

161 Silicon;' OG161A 365-62 
OG161B 365-67 
L181 *804 

520· 8 
,105· 3 

1610 Plessey SL1610C 513-36 
1611, National OS1611 395·115 

Plessey SL1611C 513·37 
1612 National OS1612 396-22 

Plessey SL1612C 513-38 
1613 National OS1613 396-102 

Plessey SL1613C 513·81 
1614 National OS1614 396·153 
18147 Natlonel OS18147 *481 

394-132 
18149 Natlonel OS18149 *492 

395-45 
18177 National OS18177 *481 

394·134 
18179 NatIon,l OS18179, *492" 

395·47 
162 Intersil OG162A 365-79 

Siliconi. OG162A 365-82 
OG162B 365-104 

1620 Plessey SL1620C 512-17 
1621 Plessey SL1621C 512-12 
1622 Plessey SL1622C 512-18 
1623 Plessey SL1623 '105-19 
1626 Plessey SL1626 ,105,19 
163 AMO LMf63 398'109 

Intersil OG163A 368-21 
OG163B 368-27 

Siemens S163 524-25 
SiliconiK OGt63A 368-24 

OG163B 368-29 
1630 Nation,al OS1630 149-75 

Plessey SL1630 512-103 
1631 National OS1631 395·121 

Western CP1631 867·162 
1632 National OS1632 396-28 
1633 National OS1633 396-109 
1634 National OS1634 396·159 
164 Intersil OG164A 368·35 

OG164B 368·45 
Siliconi. OG164A 368-38 

OG164B 368·4,7 
1640 GI PIC1640 867·145 

National OS1840 *477 
394·58 

Plessey SL1640 571·75 
,105·19 

1641 Plessey LS1641 571·76 
SL1641 ,105·19 

1842 National OS1842 *478 
394·63 

1846 National 08184& *479 
394-124 

1848 Natlon8l DS1848 *480 
394·73 

1847 National OS1847 *481 
394-128 

1648 Motorola MC1648 165·119 
559·171 

,113·2 
,113· 2 

National DS1848 *482 
395·35 

Plessey SP1648 559·173 
SP1648B 165·120 

1849 National 0.S1848 *483 
395-40 

1650 GI PIC1650 867-146 
Motorola MC1650 165·109 

, 93-20 
Plessey SP1650B 165-111 

1651 Motorola MC1651 165-110 
Plessey 'SP1651B 165-112 
Western CP1651 867-154 

MP1651 867-157 
1654 Motorola MC1654 165-33 
1658 Motorola MC1658 165-102 

559-172 
,112-17 
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N_ber SouR. . DevIoe Number Source DevIoe P .... Une N_ber Source DevIoe Pqe-Une Number Source DevIae p....,un. 

1658 Motorola MC1.658 ,112;17 17 Rockwell A17XX 867-16 1741 Telefunken TL 1741 529-41 181 ' Silicon .. OG181B 363-95 

'e Plessey SP1658 165-103 170 Lithic Sys LS170 521-11 544-54 363-104 
559-174 National LM170 ' 512- 7 TL1741C 646-52 '1810 National LM1810 623-126 

1660 AMO 1660 647-36 521-14 1742 NatlOIIIII ..,M1742 *.27 PMC lASla'lO 566-79 
Motorola MC1660 165-83 '104- 6 625-83 1812 National LM1812 524-128 

, 93-21 ,104- 5 1747 Motorola MC1747 554-19 526-53 
Plessey SP16608 165-84 Siemens UAA170 381'143 MC1747C 565- 3 573-115 
Silicon G SG1660 547-37 Siliconil< OG170A 366-104 1748 Motorol.a MC1748 645-19 PMC lAS1812 666-104 

1661 Motorola MC1661 , 93-21' OG170B 366-106 MC1748C 546-28 1815 National LM1816 522-64 
Pleaey .SP1661B 165-85 ! OG170C 366-106 175 National LM176 572-132 I 524-10 
Western CP1661 867-156 ~700 National LM1700 572-146 Siliconbc OG175A 366'-14 672-69 

MP1661 86-7-168 LX1700 ,118-11 366-15 ,.,. Hatrltl HI,.,8A *432 
f662 Motorola MC1662 165-79 LX1700G ,118- 2 OG175B 366-16 HI1818A·2 *432 

, 93-21 '118- 4 366-17 371-40 
, 94- ,1 Signetics 1700AL 611-64 17&7 AMI .,757 *400 'tI11818A-5 *432 

/~ . Plessey SP1662B 166-80 1701 National LX1701 '118-11 399;36 371-41 
1663 Motorola MC1663 , 93-21 Western RM1701H 615-73 1760 Silicon G SG1760 647-38 PMC lAS1818 667-40 

Plessey SP1663B 165-81 RM 170,1 H-17 614-71 177 MotOl'<lla XCI77 202-28 182 Intersil OG182A 363-106 
1664 , Motorola MC1664' 165-75 RM1701H-20 614-1'10 1771 Western FOI771 867-166 364-,2 

" 93-21 RM1701H-25 616~21 , 872-10 OG1828 364-17 
Plessey SP,16648 165-76 RM1701H-30 615-74 17711 Hitachi HAI7711 519-19 364-20 

1665 Motorola MC1665 , 93-21 RM1701H-40 615-94 17723 Hitachi HA17723 569-54 IH182C 364-18 
, Plessey SP16658 165-77 1702 AMD 17P2A '611-59 17741 ; Hitachi HAI7741 ~29-28 364-21 

1666 Motorola MC1666 165-61 1702A,6 611-70 
, 

546-39. IH182M 363-107 
,Plessey SP1666 165-62 " Intel 1702A 611-60 1776 Motorola MCI776 531-108 364- 3 

1667 Plessey SP16678 165-63 1702A:2 611-54 543-42 Siliconik OG182A 363-108 
1668 Motorola MC1668 165,-96 1702A-6 611-71 ! 1106-16 364- ~ 

Plessey SP1668 165-97 NetIonIol MM1702 *818 ,106-16 , OG182B 364-1,9 
1669 Plessey SP1669 166-9,8 MM1702A *818 MCI776C 631-109 364-22 
1670 Motorcila MC1670 165-47 871-74 646-12 TI TL182C 364-16 .......... 081870 *477 MM1702AD * 818 18 PMC lAS18U 570-39 TL1821 364-16 

394-60 611-80 PMCI8K-2 666-75 TL182M 363-105 
Plessey SP1670B 166-48 MM1702AD-l 611-78 TeledyneC COA18 366- 9 1820 National, LM1820 . 521-27 

1871 NIItIOneI 081871 ./ *484 MM1702AQ * 818 ' 180 Sielnens UAA180 381-144 PMC lAS1820 667-46 
394-65 611-62 Silicon .. OG18OA 363-53 1821 RCA COP1821S 868-36 

Plessey SP1671B 165-49 MM1702AQ,1 611-58 363-61 CDPI821SC 868-37 
Western UCl671 399-80 MM1702AO-6 611-72 OG180B 363-55 1822 RCA CDP1822C 868-33 

868-, 5 ,Si9netics 1702A 611-63 363-62 COP1822SC 868-34 
1672 Motorola MCI672 166-66 • 1702A-2 611-55 1800 HerrIa HI1800A ~ *433 1823 National LM1823 .560-167 

NetIonIoI 081872 *478 1702A-6 611-73 Hl1800A-2 *433 1824 PMC lAS1824 667-68 
394-67 1709 Motorola MC1709 544-31 367-41 RCA CDP1824 868-30 

Piessey SP16728 165-67 ,,00- 1 HI1800A-lI *433 COP1824C 868-31 
'1673 Plessey SP1673B 165-68 MC1709A 539-27 36;7-,43 1826 National LM1826 680-168 
1674, Motorola MC1674 165-70' MC17Q9C , 100- 1 National LM1800 623-125 1828 HIIITla H11828A *432' 

Plessey SP1674B 165-71 '113-15 RCA COPI800 ,125-14 H11828A-2 *432 
187& ' .......... 081875 *478 Telefunken TL 1709 544-36 '- ,126-20 370-99 

39.4-126 TL1709C 548-32 ,,29-10 H11828A-5 *432 
Piessey SP1675B' 165-72 171 Uthic Sys LS171 513- 9 '129-12 I 370-100 

1878 N.m-I 081878 *480 Netional LM171 513-20 '129-14 National !.M1828 526-85 
" 394-75 ~ '102-19 ,129-15 PMC lAS1828 567-73 I, 

1877, NIItIOneI' 081877 *481 '106-10 / 
,,29-16 183 Siliconil< OG183A 367:44 

394-130 Siliconi. OG171 ,116-18 ,129-17 367-60 
1678 Motorola MC1678 165-41 OG171A 363-18 '129-18 OG183B 367-45 

N.m-I 081878 *482 " OGl11B 363-19 '129-19 ') 367-51 
395-37 1710 Motorola MCnl0 616-20 ,,29-20 1830 National! LM1830 571-140 

187. N ....... DB1878 *483 MC1710C 617.21 180~, EMM/Semi 1801 621-68 1831 RCA COP1831 868-39, 
395-42 517-22 RCA CDP1801CR 868-15 COP1831C 868-40 

1680 GI IOB1680 867-150 1711 MotllrOla MCI7!1 518-34 COP1801CU 868-12 1832 RCA COP1832 157-136 
1686 Netional OS1686 396-62 MCI711C~ 519-11 COP1801R 868-16 625-62 

560-133 1712 Motorola MC1712 532-120 COPl801U 868-13 868-41 
1687 j National OS1687 396-63 539-36' 1802 EMM/Sami 1802 621-62 FDP1832C 157-137 

580-134 MC1712C 545-44 Hughes HMPC1802 ,868- 8 625-63 
1688 Motorola MC1688 165-89 172 National LM172 621-18 RCA COP1802 868- 9 ' 868-42 

National OS1688 387-42 , 105-12 , 129-21 184 InteRlIl DG184A 367-62 
1689 National OS1689 391-47 Sil~nix OGI72A 365-11 ,129-22 367-69 
1690 Motorola MC1690 165-52 OGI72B 366-12 COP1802C 868-10 DGI84B 367-77 

OS1690 
202-152 OG172C 365-15 1805 PMC lAS I 805 565-99 367-81 

National 391-49 1723 Motorola MC1723 569-57 18052 PMC lAS18052 566,20 IH184C 367-78 
.Pless8'{ SP1690 202-153 ,115- 2 1806 PMC lAS1806 566-41 367-82 

SP1690B. 165-57 MC1723C . 569-58 ,1807 National LM1807 527- 4 IH184M 367-63 
1692 Motorola MC1692' 165-116 Telefunken TL 1723 569-74 i808 National LM1808 526-101 367-70 

, 93-20 1728 Reticon RL1728 572-14 PMC lAS1808 566-63 Siliconi. OG184A 367-64 
Plessey SP1692B 165-117 173 National LMI73 ,102-18 181 Intersil OG181A 363-74 367-71 

1694 Motorola MC1694 165-i06 Silicon .. OG173A , ' 368-50 363-83 Djll84'B 367-79 
630-77 I I OG1738 368-51 ,OGI81B 363-93 367,-8,3 

1696 Motorola MC1696 165-43 1733 Motorola MCn33 , 513-18 363·102 1841 National LM1841 523-50 
202-38 MCI73~C 613-19 IHJ81C 363-94 1845 Netional LM1846 526-68 
203-37 1741 . Motorola MC.1741 529-31 363-103 1848 National LM1848 525-86 

1697 Motorola MC1697 165-39 544-46 IH181M 363-75 185 Intersil OG185A 367-86 
202-164 544-46 363-84 367-88 

.1699 Motorola MC1699' 165-37 MC1741C 646-42 Siliconil< OG181 , 116-18 OGrtJ5B 367-100 
202-165 , MC1741S 645- 4 OG181A 363-76 367-103 

17 IPI IPL17 572-53- MC1741SC 546-17 363-85 IH185C . 367-101 

Arranged alphanumericaUy from le~ to right 
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185 Intersil IH185C 367·104 191 
IH185M 367·86 

367·89 
RCA COP185A 868·27 
SiliconiK OG185A 367·87 

367·90 
OG185B 367·102 

367·105 
TI TL185C 367·108 

TL1851 367·107 
TL185M 367·106 

1850 National LM1850 524· 6 193 
1851 Western CP1851 867·160 
1852 RCA CDP1852 868·18 

,,29·21 
COP1852C 868·19 

1854 RCA COP1854 399·54 194 
COP1854C 399·53 1941 

868·28 
1856 AMI S1856 522·141 195 

RCA COP1856 868·21 
COP1856C 868·22 198 

1857 RCA COP1857 868·24 199 
COP1857C 868·25 

186 Siliconi. OG186A 365·50 1998 
365·56 

OG186S 365·51 
365·58 

1863 Western TR1863 399·51 
187 Intersil OG187A 365·68 

365· 75 
OG187B 365·83 

365·89 
IH187C 365·84 

365·90 
IH187M 365·69 

365· 76 2 
Siemens S187 559·107 
Siliconi. OG187A 365·70 

/, 365·77 201, 
OG187B 365·85 20 

365·91 200 
1872 Reticon RL 187:/ 572·15 
188 Intersil OG188A 365·93 

365·96 
OG188B 365·110 

366· 4 
IH188C 366· 2 

366· 5 
IH188M 365·94 

365·97 
Siliconi. OG188A 365·95 

365·98 
OG1888 366· 3 

366· 6 
TI TL188C 365·107 

TL1881 365·106 
TL188M 365·92 

1881 Western OM1881 867·164 
1883 AMI 51883 *400 

*401 2000 
399·37 

1889 National LM1S89 623·176 
527· 5 

189 Siliconi. OG189A 366·57 
366·59 

OG189B 366·58 
366·60 

190 Intersil OG190A 366·61 
366·64 

IH190M 366·62 2001 
366·65 

Siemens S190 375·24 
Siliconi. OG190A 366·63 

366·66 
OG190S 366·67 

366·68 
1900 National LM1900 532·113 

558·41 
191 Intersil OG191A 366·69 

366· 72 
OG1918 366·75 

366· 78 

16 

a ... 
Source Device p,....Une Number Source Device 

Intersil IH191C, 366·76 2001 Sprague ULN·2001A 
366· 79 

IH191M 366· 70 
366· 73 TI ULN2001 

Silic:oniD< OG191A 366·71 
366·74 2002 Collins CRC2oo2 

OG191B 366·77 Fairchild SH2002C 
366·80 

TI TL191C 366·83 SH2oo2M 
TL1911 366·82 
TL191M 366·81 Micro Net MN2002 

National LM193 518·48 Mostek MK2002 
).M193A 518· 7 Motorola TOA2002 

Signetics LM193 518·49 SGS TDA2C)Q2 
LM193A 518· 8 Silicon G SG2002 

TI LM193 518·50 
National LM194 514·22 Sprague ULN·2002A 
Western BR1941 202·10 

399·84 
National LM}95 571 ·gO 

,114·10 
National LF198 573'83 
National LM199 573· 6 TI ULN2002 

LM199A 573· 9 
AMI S1998 522·135 2003 Micro Net MN2003 

522·172 Silicon G SG2003 
523· 7 

S1998A 522·136 Sprague ULN·2003A 
522·173 
523· 8 

S1998B 522·137 
522·174 
523- 9 

S1998C 522·138 TI ULN2003 
522·175 
523·10 2004 Micro Net MN2004 

Oatel FLT·U2 571·16 Sprague ULN·2004A 
SHM·LM'·2 573·68 

Teledyne C COA2·3 363·87 
IPI 201 572·17 
Rockwell V<20XX 867· 7 TI ULN2004 
AMI EYK200 *898 
Essex SX200 867·92 2005 Harris HA·2oo5 
Exar XRS200 560·30 Micro Net MN2005 
Herrle H1200 *433 2ClQ7 EA EA2007 

H1200-2 *433 2009 National AM2009 I 

363·38 AM2009C 
HI200-5 *433 201 AD AD201 

363·48 AD201A 
Intersil OG2QOA 363·36 

OG200B 363·45 AMO LM201 
200 569·25 LM201A 

National LM200 569·27 Fairchild' pA201AM 
",5· 9 pA201M 

Panasonic OM200 521· 6 CC0201 
Silicon G SG200 569·31 Herri, HI201 
Siliconi. OG200 ,116·18 H1201·2 

OG200A 363·39 
OG200B . 363·49 H1201·5 
OG20DC 363·50 

EA EA2000 384· 2 Inte~il 201A 
Harris HA·2000 512·135 Motorola MLM201A 
Lithic Sys LP2000 524·163 National LH201 

572·150 
,,04· 3 LM201 
, 104· 3 

Micro Net MN2000 573·20 LM201A 
Mostek MK2000 625·16 
Telefunken SAB2000 526·57 
TI TMS2000 SERI,S 96· 8 
Fairchild SH2001C 178·152 

395·143 Plessey NOM201 
SH2001M 178·153 Raytheon LH201 

395·144 LM201 
Lithic Sys LP2001 524·164 LM201A 

572·151 RCA CA201 
Micro Net MN2001 573·21 CA201A 
Signetics OM2001 521· 8 SGS L.201 
Silicon G SG2001 397·41 

515·46 Signetics LM201 
Sprague ULN·2001A 397·43 LM201A 

515·52 Silicon G SG201 
fl03·19 SG201A 

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

a ... 
P .... L1n. Number Source Device P.ge-L1ne 

,,03·19 201 Siliconio< OG201A 364·45 
,104· 1 OG201B 364·47 
,,04· 1 OG201C 364·48 

397·44 Teledyne S LM201A 53g·18 
51fi·56 TI LM201A 539·20 
371·97 2010 SGS TDA2010 521·167 
178·154 Telefunken SAB2010 526·58 
395·145 2013 MOS MTS2013 628·31 
178·155 2017 MOS MCS2017 606·39 
395·146 SMC COM2017 399·69 
573·22 COM2017H 399·71 
606·21 2018 MOS MCS2018 606·92 
521·145 NPC SFC2018 514·60 
521·156 202 Fairchild CC0202 572·25 
397·52 Hybrid Sys MUX202 371·52 
515·47 Intersil ~02 528·35 
397'54 National LM202 528·34 
515·53 , 97· 8 

,103·19 ,104·19 
,103·19 Panasonic AN202 526·32 
,,04· I Plessey NOM202 608· 3 
,104· 1 SGS L202 397·51 

397·55 ' 515·44 
515·57 Silicon G SG202 528·33 
573·23 2020 MOS MCS2020 606·86 
397 ·26 SGS TDA2020 521·168 
515·48 Telefunken SAB2020 526·59 
397·28 2022 MOS MCS2022 606·46 
515·54 2023 MOS MCS2023 i 624· 6 

,,03·,9 2024 MOS MCS2024 606·77 
,,03·19 2025 MOS MCS2025 606·93 
,104. 1 2026 MOS MCS2026 624·'10 
,,04· 1 MCS2026·002,,23· 2 

397·29 203 Hybrid Sys MUX203M 371·53 
515·58 Panasonic AN203 521·37 
573·32 SGS L203 397·25 

. 397·33 515·45 
515·55 2030 EA EA2030 384· 5 

,104· 1 2031 Spra9ue ULN·2031A 515·30 
,104· 1 2032 Sprague ULN·2032A 515·31 

397·34 2033 Sprague ULN·2033A 515·32 
515·59 2036 NPC SFC2036 514·77 
512·136 204 ' Hybrid Sys MUX204 372·14 
573·33 Motorola MLM204G 570·56 
384· 4 National LM204 570·58 
370·43 ,115· 5 
370·46 ,115· 9 

* 575 f 115·10 
*576 ,,15·11 

538-55 Plessey NOM204 608· 4 
545·10 Raytheon LM204 570·62 
538·53 Silicon G SG204 570·64 
538·56 Teledyne S LM204H 570·67 
548·19 TI LM204 570·69 
572·24 2045 Sprague ULS·2045A 514·155 

*433 2046 NPC SFC2046 514·134 
*433 Sprague ULN·2046A 514·156 

364·29 2048 Hughes HOSR2048 629·35 
*433 205 AMO LM205 569·98 

364·32 CMA FX205 559·128 
539· 4 573·113 
539· 6 , ,1,· 7 
548·16 , I 11· 7 

,,00· 9 Exar XR205 560·21 
548·20 560·31 

,100·10 Intersil 205 569·101 . 
539· 8 

~ 

M'otorol~ MLM205 569·103 
,,00·,8 National LM206 569·105 
,,01· 1 ,,15· 6 
,,01. 2 , 116·10 
,,0,· 5 ",5·,1 

608· 2 Raytheon LM205 569·109 
548·17 Siemens SAJ205 524: 72 
548·22 TCA205 524·147 
539·10 Silicon G SG205 570· 2 
548·21 Teledyne S LM205 570· 4 
539·12 TI LM205 570· 6 
397·40 2050 ell ER2050· 608· 6 
515·43 Harris, HA·2050 551·42 
548·23 , HA·2050A 550·.26 
539·14 2054 Sprague ULN·2054A 5.14·185 
548·24 2055 Harris HA·2055 552·25 
539·16 HA·2055A 550·28 
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a- a- .... a-
Num!*, SOurce DevIce P .... Un. Number Sou_ Device " .... Une Num_ SOurce DftIoe Pege-Une Number Sou_ . DevIce P .... Un. 

206 AMD LM206 616-12 21H02 Synertek SYMC.21 H02-2 621-94 2102 . Inlel M2102A-4 622-26 2107 Inlel 1210711-4 615-25 
National LM206 616-14 SY21H02 621-92 M2102A-6 622-52 21079-5 615-49 

,104-19 SY21H02-1 621-90 2102 "121-19 • 21079-6 615-79 
Panasoilic AN206 526-106 SY21H02-2 621-93 2102A 622- 6 MOS MTS2107 633-11 
Raytheor LM206 516-16 21Hll Synertek SY21Hll 619-69 2102A-2 621-99 NPC SFC2107 538,34 
TI LM206 516-18 SY21Hll-l 619-66 2.1D2A-4 622-25 Teledyne C 21079 368-78 

2060 Harris HA-2060 551-39 SY21HII-2 619-72 I 2102A-6 622-51 2108 Inlel 12108 615-99 
HA-2060A 550,20 21H12 Synertek SY21H12 619-70 2102AL 622- 6 MO~ MTS2108 633-18 

2064 Sprague ULN·2064A 397·16 SY21H12-1 619-67 2102AL-2 621-100 I National LHtl08 553- 4 
514-85 SY21H12-2 619-73 2102AL-4 622-27 LH2108A 562-32 

2065 '. Harris !lA-2066 662-21 21L02 Fairchild 21L02F1- 622- 4 MOS MCS210.2 632-106 NPC SFC2108 537-38 
HA-2066A 550-21 21L02H 621-98 NIItIoneI MM2'02 .769 SFC210SA 534,18 

207 AMD LM207 538·26 Signetics 21L02, 622-72 622-69 Si9netics LH2108 553- 6 
CMA FX207 561-17 21L02-1. 622-42 MM~102-MD. 711i LH2108A ~52-34. 
Fairchild pA207M 538-27 21L02-2 622-59 622-71 2109. NPC SfC21 09 562-21 ' 
Intnl 1207 ,538-29 21L02-3 622-18 MM2102-1 .761 SFC2109M 562'-67 
Motorola MLM207 538-31 Synertek SYMC21L02-1 622-45 622-40 211 AD AD211 *671 
Netional LM207 538-33 SYMC21L029 622-20 MM2102-2 *769. 5,16-33 

, Raytheon LM207 538-37 SY2I L02 622-·75 622-54 AMD LM211 516-54 
RCA 0007 538-39 SY21(,o2-1 622,44 MM2102-2Ma 7~ , Fairchild CCD211 572-27 
Signetics LM207 538-41 SY21 L029 622-19 622-55 \ Intnl 1211 516-36 
Silicon G SG207 638-43 21L021 Fairchild 21L021 ·622-23 MM2102A .782 \ Motorola MLM211 516-3S 
TI LM207 638-46 21 L022 Fairchild 21L022 , 622-60 , 622- 8 National LF211 517- 9 

2074 Sprague ULN-2074A 397-17 2tO AMD LM210 528- 9 MM2102A-2 • 782 LM211 516-40 
514-86 Exar XR210 569-25 621·102 ,101- 5 

208. AD 'AD208 *&7& Inlersil 1210 52'S-14 MM2102A-4 * 782 ,,04-,7 
537-29 Motorola MLM210 528-10 622-29 \ "04-20 

AD208A *&75 National LM210 528-11 MM2102A-8' * 782 Panasonic AN211 623-129 
534- 9 ,100- 9 622·66 Raytheon LM211 516-4.6 

AMD LM20S 537-27 ,110- 6 MM2102AL ~ 782 RCA 001.1 516-44 
LM208A ' 534- 7 Panasonlc AN210 521-38 622- 9 Siemens SAS211 203-,1 52 

, Fairchild ,.A208AM 534-11 SGS SAJ210 524-55 MM2102AL-2* 782 Signetics LM211 516-48 
pA208M 537-31 I Sig~etics TCA210 521-71 621'103 Silicon G SG211 516-50 

Intersil 1208 537-33 SiliconG SG210 528- 8 MM2102AL.782 ' 81HDWllx DF211 * eo, 
208A 534-13 2100 MaS MTS2100 628-80 622·30 527-126 

Motorolll' MLM208 537-35 NPC SFC2100 569-28 MM2102AL-.. 782 Teledyne S LM211 616-52 
MLM208A 534-15 TI EPN2100 '111-20 622·57 ' Toshiba TMM211 614-43 

National LM208 537-37 2101 AMD \ LH2101A 553-18 MM2102M 622-70 TMM211-1 614-26 
'100-11 \ 2101 620-97 NEC , ,pPD2102 619-118 2110 Netional LH2110 '528-20 

, , 101- 4 2101-1 620-38 871-97 Teledyne C 21109 368-61 
LM208A 534-17 " 2101.-2 620-73 pPD2102-2 619-84 2111 AMD LH2111 518-21 

'115-12 EA EA2101 619-104. pPD2102-4 620-29 2111 620-98 
PMI PM20S' 537-41 '. EA2101M 620-15 Signetics 2102 622-73 2111-1 620-39 

PM208A 534-21 Hitachi HM2101 163-46 2102-1 622-43 2111-2 620-74 

! RaytheOn LM208 537-45 616·46 2102-.2 622-60 EA EA2111 '619-105 
LM208A 534-23' Intel 12101 '121-19 2102A 62.2- 7" EA211IM 620-.16 

, RCA- CA208 537.43' 2fOlA 619-114 Synertek SYMC2102A '622-12 Intel 12111 '121-19 
CA208A 534-2& 2101.6.-2 619-80 SY2102 622-74 

" . 2111A 619-115 
SigneticS . LM208 537-47 210IA.4, 620-25 SY2192-6 621-107 211IA-2 619-81 

LM208A 534-27 'Motorola LM2101 553-20 SY2102A 622"11 2111A-4 620-26 
Silicon G 'SG208 537-49 National LH2101A 553-22 TI, TMS21 02 *867 . National LH2111 518-23 

SG208A 534-29 . MM2101 *768 * 8117 LM2111 523-51 
2081 Sprague UlN-2081A 515-22 *768 

, 
619-111 526-102 

20S2' Sprague Ul:N-2082A 515-28 620-105 - 622-77 MM2111 *788 
2089 NEC 111'92089 617- 7 871-88 210211 Fairchild 210211 622-22 *788 
209 eMA FX209 560·82 MM21~1-1 * 768 2.1021 Fairchild 21021 622'21 620-106 

571-48 I 620-58 21022 Fairchild 21022 '622-48 871-89 
,108- 4 MM2101-2 * 768 2103 MOS MTS2103 632-39 MM2111,1 *788 
, 108- 4 620-8': 2104 Hitachi HM2104, 163-85 620-59 

fairchild ,.A209M 562-54 NEC pPD2101 619-117 Inlel 12104A 615-77 MM2111-2 *788 
Motorola MlM209G 662-15 871-90 2104A,2 614-S4 ;620-82 

MLM209K 562-59 pPD2101-2 619-83 2104A-3 614-122 NEC PPD2111 619-119 
National LM209 '115-12 /&PD2101-4 620-28 / 2104A-4 616-46 I 871-'91 

LM209H 562-18 Signetics LH2101A 553.24 MOS MCS21 04 632·33 / 
pPD2111-2 619-85 

LM209K 562-64 2101' 620·1,10 NPC SFC2104 570-59 pPD211 1·4 620-30 
Raytheon 'LM209H 662-,27 21QI-l 620·61 2105 <-Hitachi' HM2105, 163-S6 NPC SFC2111 516-41 

LM209K 662.70 2101-2 620-85 617-106 RCA CA2111 526-117 
SigneticS lM209DA 562-76 Synertek SY2101 620-113 MOS MTS2105 632-68 CA2111A 523-66 

LM209D8 562-30 SY2101-1 620-67 NPC - SFC21Q5 , 569-106 Signetlcs LH2111, 518-25 
Silicon G SG209K . 562-80 SY2101-2 620-88 2107 EA EA21p18 614-78 UlN2111 523-83 

SG209T 562-33 SY210lA 619·120 EA2107B-l 615-38 526-131 
TI LM209 562-36 ) SY2101A-2 619·89 WI~79-2 614-111 '111- 5 

:21 Burr-9rownUAF21 571-10 SY210.1A-4 620-3,2 EA2lp79r4 615-24 '111- 5 
, 97- 7' n TM821 01 *8&7 Intel 12107A 615,47 2111 620-111 

UAF21H 571-1.1 619-110 ,121-15 2111-1 620-62 
Rockwell ot.21XX 867-22 210112 Fairchild 210112 622-49 ' ,121-17 2111-2 620-86 

21Fo2 Signetics 21F02 622-10 2102 AMD 2102 '1122-63 2107A-I' 615-34 Sprague ULN-2111 , 523-84 
21F02-2 621-104 2102-1 622-34 2107A-4 615-78 526-132 
21F02-4 622-32 2102-2 622.;46 '2107A-5 615-95 Synertek SY2111 620-114 

21HOI Svnertek SY21HOI 619-68 Fairchild 2102F 621-112 2107A-8 616,-96 SY2111·t 620-64 
SY2IHOI-I 619-65 2102H. 621-96 21078 614:85 I' \ 620-68 
SY2IHOI-2 619-71 2102lF 622- 3 I '121-16 SY211 1-2 620-89 

21H02 Synertek SYMC2IH02-1 621-91 2f02LH 621-97 ,121·17 SY2111A 619-121 
I 

Arranged alphanumerically from left to right 
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2111 Synertek SY2111A.2 619·90 213 
SY2111A·4 620·33 

n TMS2111 .817 2136 
2112 AMD 2112 620·99 

2112·1 620·40 2137 
2112·2 620'76 2139, 

EA EA2112 619,106 
EA2112M 62(r.17 214 

Intel !l112 ,121.19 
2112A 619·116 
2112A·2 619·82 2140 
2112A-L 620·27 

..... 1 MM2112 .771, 
620·107 2141 

_2112-2 .771 
620·83 

NEC ~PD2112·4 620·31 2142 
Signatics 2112 620·112 

2112·2 620·87 215 
Synertek SY2112 620·115 

SY2112·1 620·66 
620·72 

SY21 12·2 620·90 
/ SY2112A 619·122 

SY2112A·2 ' 619·91 
SY2112A·4 620·34 

", n 1MS2112 .817 
619·112 2150 

2113 N8Iionai LM2113 523·52 2161 
Sprague ULN·2113 523·86 
Synertek SY2113·1 620·66 

2114 Intel 2114 623-38 2156 
2114·2 623-16 2156 
2114·3 623·26 
2114L 623·39 2157 
2114L·3 623·27 

National AH2f14 365·108 216 
AH2114C 366· 7 

Sprague ULN·2114 525·156 
2115 Fuji1$U M8M2115 621-85 

M8M2115E 621·72 
MBM2115H 621·63 

Int.! 21111 ' . .., 2160 
621·74 2165 

21111-2 .- 217 
621-65 

2115L 621·76 
Signatics 2115 621.78 2170 

2115L 621·79 
TI LF21)5A 552·49 2171 

2"8 Intel :2"8 .887 
615·115 218 

21111-2 .887 
615·104 

211 .... *887 
615·111 

2118 NPC SF,C2118 530·38 
541·41 2180 

SiliconG SG2118 '537·25 
SG2118A 534·31 

212 AMD LM212 537·19 219 
National LM212 537·21 
Raytheon LM212 537·23 

2120 Sprague ULN·2120 523·140 
2121 Sprague ULN·2121 523·141 2193 
2122 Sprague ULN·2122 523,142 
2124 Sprague ULN·2124 525·167 220 
2125 ' Fujilsu M8M2125 621·86 

MBM2125E 621·73 
MBM2125H 621·64 

Int.! 2121 *-
621·75 

212&-2 *-
621·66 

2125L 621·77 
Signatics 2125 , 621·80 

2125L 621·81 220H05 
Sprague ULN-2125 526·85 220H06 

2126 Sprague ULN-2126 ' 522·45 220H08 
Teledyne C 21268' 365·88 220H09 

2127 Sprague ULN·2127 525·158 220H12 
2128 Sprague ULN·2128 523·143 220H15 
2129 Sprague ULN·2129 623·86 220H18 

18 

I, 

... 
iourw ' DevIee p...-u- IIIumbIr Sour. DevIee ..... Une 

sm-Ix DF213 111801 220H24 National LM22OH24 567·56 
627·134 220H6.2 National LM220H5.2 566· 6 

Fairchild "A2136 523·40 220K05 National LM220K06 566·96 
Sprague ULN·2136 523·87 220K06 National LM220K06 566·38 
Sprague' ULN·2137 621·33 220K08 National LM220K08 566·60 
Sprague ULN·2139 548.3~< 220K09 National LM220K09 666·74 

ULS·2139 541· 8 220K12 National LM220K12 566·95 
Panasonic AN214 521·106 22bK15 National LM22OK15 667·11 
__ .. DF214 .801 22OK18 N!IIionaI LM220K·18 587·34 

527·135 220K24 N8Iionai LM220K24 567·62 
Sprague ULN·214O 367· 3 22OK5.2 N8Iionai LM2201C5.2 566·17 

ULS·2140, ' 367· 6 2200 Fairchild SH22\XlC 178·156 
Telefunken TDA2140 525·168 395·147 
Sprague ULN·2141 367· 4 , SH2200M 178·157 

ULS·2141 ,367; 7 395·148 
TMX TMX2141 203·165 NEC ~PB22DO 618·35 
Sprague ULN·2142 367· 5 NPC SFC22DO 569·29 

ULS·2142 367· 8 TI TMS2200 SERI~ 96· 8 
Exar XR215 559·47 2201 AMD LH2201A 
Paneeonic AN215 521-107 Motorola LM2201 

522·33 N8Iionai LH2201A 
S ....... DF216 .801 Signetics LH2201A 

.801 2202' NEe ~P82202 

202·99 2204 NI'<: SFC2204 
561·129 2,206 NEC ~2205 

,117·21 pP82206·1 
,117·21 NPC SFC2206 

Talefunken TDA2150 525·169 2206 Exar XR2206 
Sprague ULN·2161 644·26 XR2206C, 

ULS-2151 538·l] NEC pP82206 
TMX TMX2151 203·j66 2207 Exar XR2207 
T1 LF2155 663·41 
T1 LF2156 553-43 XR2207C 

LF2156A 552-51 NPC SFC2207 
TI LF2157 553·45 Raytheon XR2207C 

LF2157A 563· 2 XR2207M 
AMD , LM216 549· 9 2208 Exar XR2208 

LM216A 540·10 
National LM216 549·11 National .:H2208 

LM216A 540-12 LH2208A 
Raytheon LM216 649·13 NPC SFC2208 

LM216A 540-14 SFC2206A 
Telefunken TDA2160 525·170 Signetics LH2208 

SJlf89\J8 ULN·2165 526·133 LH2208A 
National LM217 569·83 ULN22Q8 
Panasonic AN217 521·50 Sprague ULN·2208 
TI LM217 569·86 2209 NPC SFC2209 
MMI 2nO 615·26 Signatics ULN2209 

615·81 Sprague ULN-2209 
Sprague ULN·2171 543·45 221 National LM221 

ULS·2171 535·36 I LM221A 
AMD LM218 541-36 Panasonic AN221 
Fairchild "A218 541·38 Siemens T~21 
~ational LM218 541·40 Signaiics T8A221 0 

,101· 6 2210 National LH2210 
Raytheon LM218 541·44 Sprague ULN·2210 
TI LM218 541·46 2211 AMD LH2211 
MMI 2180 615·27 Exar XR2211 

615·80 
2180-4 614-127 

AMD LM219 518·43 XR2211C 
National '1.\1219 518-45 
Pailasonic AN219 523·1q3 
Signatics LM219 518·47 National LH2211 
AMI S2193 524·48 NPC SFC2211 

, 106~ 5 Raytheon XR2211C 
Panasonic AN220 525· 4 
Signatics TOO20 556-19 

' SmeonG SG220·05K 565·101 XR2211M 
SG220-05T 565-88 
SG220·12K 566·100 
SG220-12T 566·87 Signatics LH2211 
SG220·16K 567·18 ' Sprague ULN·2211 
SG220·15T 567. 3 

- SG220·6.2K 566·14 2212 Sprague ULN·2212 
SG220·5.2T 566· 9 2214 Sprague ULN·2214 

National LM2-20H05 565·84 2216 Exar XR2216 
National LM220H06 566·28 2218 NPC SFC2218 
National LM220H08 566·50 222 National LM222 
National LM22OH09 566·88 Panaeonic AN222 
National LM220H12 566·84 Siemens, T8A222 
National LM220H16 566·111 2222 AMI 82222 
National LM220H18 561·30 I 

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

553·19 
553·21 
653·23 
553·26 
618·70 

' 670·60 
622·98 
622·117 
569·107 
560·22 
660-23 
618-66 
560- 6 

, 112-12 
560· 7 
538·35 
'560·11 
560·12 
572·75 

,112·12 
553· 5 
552·33 
537·39 
534·19 
653· 7 
552·35 
523·33 
523·35 
562·22 
523·34 
523·36 
512-140 
512·143 
526· 5 
529·38 ' 
546·49 
528·12 
523·144 
518·2,2 
559·26 
559,·111 
560·104 
559-27 
559·112 
560·105 
518·24 
516·42 
659·28 
559·115 
560·108 
559·29 
559·116 
560·109 
518·26 
526·134 

,107·18 
528·1,35 

,107·19 
560·66 
541·42 
561·'80 
5257 6 
541·49 

*834 
.834 

... \ .......... 80unIe DevIee .....LIM 
2222 AMI S2222 167.79 

620.128 
S2222A .834 

.'834 
167·80 

Nortec 2222 
620.13) 
167·81 
620·129 

2222A 157·82 
620·132 

2224 Sprague ULN·2224 525·159 
2228 Sprague ULN·2228 526·160 
223 National, LM223 562·94 

Siticon G SG223 562~91 
2231 Sprague ULN.22~1 522·46 
224 AMD LM224 532·57 

556·49 
Exar XR224 532·62 
Fairchild "A224 532·65 

568· 4 
Int8l1il LM224 532·68 

658· 7 
Motorola MLM224 667· 3 
National LM224 532·72 

567· 5 
LM224A 556·26 

Raytheon ,LM224 532·76 
567· 7 

RCA 0024 532-76 
558-11 

Signatics LM224 632·81 
558-14 

Silicon G SG224 ·632,·84 
558·17 

TI LM224 532·87 
557·12 
558·19 

2240 Exar XR2240 ,117·18 
XR2240C 561·86 
XR2240M 561·87 

Fairchild "A2240 661,88 
2244 Sprague ULN·2244 523·145 
225 National LM225 667.101 

Panaeonic AN225 525·96 
2250 Exar XR2250C 561·94 

XR2250M 561·95 
SiliconG SG2250 531,·121 

540-26 
2255 TI LF2255 553·42 
2256 T1 LF2256 653·44 
2257 Motorola MC2257 399·23 

, 92· 2 
Nitron NC22S7 399,·25 

, 92· 6 
TI LF2257 553·46 

2259 Motorola MC2~59 399·16 
, 92· 2 

Nitron NC2259 399·17 
, 92· 6 

226 National !!M226 567·89 
2260 Motorola MC2260 399·24 

, 92· 2 
Nitron ' NC2260 399·26 

, 92· 6 
2264 Sprague ULN-2264 525·13 
2269 Sprague ULN·2269 ---. 525·161 
227 N8Iionai LM227 567·93 

Penasonic AN227 525·97 
2271, Exar XR2271 381·10 
2274 Sprague ULN·2274 521-176 
2275 Sprague ULN·2275 521-177 
2277 Sprague ULN·2277 521·178 

,106·16 
,117.16 

2278 Sprague ULN·2278 521.179 
,106-15 

228 National LM228 570·94 
Panaeonic AN228 526·69 

2280 Sprague ULN·2260 521·124 
,106·14 

2281 Sprague ULN·2281 521·125 
2289 NEC ~PB2289 616·85 

Sprague ULN:2289 523·88 
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229 " Panasonic AN229 526·70. 236 PanasOnic AN236 525·10.0. 2425 Harris HA·2425 , , ·99· 5 25L81113 ~ 211LS1113M *33. 
2298 Sprague ULN·2298 . 525·162 Plessey , ML236 - 526·154 24250. National LH2425o. 531·130. 193·155 
23 Burr·BroWnSHC23 573·59 237 Panasonic AN237 525·10.1 553·28 25LS157 AMD AM25LS157C 192·10.2 

SHC23ET 573·60. Plessey' ML237 526·155 LH2425o.C 531·131 AM25LS157M 192·10.3 
DOC , HFS23 529·132 2376 SMC KR2376 383·39 554.46 R.,meon 211L8157 *338' 

532·143 238 \ Plessey ML238 526·156 243 National LM243 530.·10.0. 25L8157C * 338 
552·30. 239 ~D LM239 520.·20. 2430. Signetics N243o. 60.7·51 192·114 

HVA23 529·131 LM239A 519·45 2444 Intel ~444 616· ,3 211Ls1117M * 338 
532·167 Intansi! LM239 520·23 629·48 192·115 
551·32 LM239A 519·47 245 Harris HD245 , 387·35 25LS158 AMD AM25LS158C 192·174 

Teledyne C CDA23 365·48 ' Motorola' MLM23Q, 520.·25 , 91.16 AM25LS158M 192.175 

,I 
" 366· 8 MLM239A 519·49 , 91·16 ReYm-i 25L81111 *338 

230. Panasoni~ AN23o. 526·71 National LM239 620.·27 Panasonic AN245 527· 8 2111.81_ *338 
230.0. Mostek MK2300 625·17 ,,0.4-,8 245K5,o. National LM245K5,o. 565·10.7 192·187 

NPC SFC23o.o. 569·10. LM239A, 519·53 245K5,2 National LM245K6,2 566·22 211L81111M *338 
, Sprague ULN·2300 571·38 Panasonic AN239 )526,10.5 24;~ Har,lis HD246 391,38 192·188 

",4· 5 527. 7. , 91·15 26LSlf!o. AMD AM25LS16o.C 174·51' 
TI TMS2300 624·2 Plessey ML239 526·157 , 91·16 AM25LS16o.M 174·52 

230.1 ~D LH23o.lA 555·38 Raytheon LM239 620.·29 NEC ,.1'8246 394·10.9 R~ 211L811O *341 
Analogic MN23o.l 375· 5 RCA 0039 520.',31 2461 Signatics N2461 60.7·49 28L811OC *341 
National LH2301A 655·39 CA239A 519·61 247 Panasonic AN247 627· 9 174·65 
NPC SFC23o.1A ,648. 4 Signatics LM239 620.·33 2470. AMI S247o. ,,0.6· 5 211L811OM ,*341 
Sprague ULN·23o.l 67-1·36 LM239A 520.· 4 248 AMD LM248 667·36 174·71 

230.2 Mostak MK23o.2 606·26 PA239 ,522·43 Harris, HD248 391·36 25LS16,1 AMD AM25LS161C 172·122 
2305 NPC $FC23o.5 570.·11 ",1· 6 Intensi! LM248 656·37 AM25LS161M 172·123 
230., ~PC SFC2307 647·45 Siiicon G SG239 520.·35 657·38 ~211L81111 *341 
230.8 EA EA23o.8A' 626·45 SG239A 520.· 2 Panesonic AN248 527·10. 25L81111C *341 

EA23o.8AM , 626:61 Teledyne S LM739 520.·37 249 AMD LM249 666·43 172.141 
Intel ~3o.8 626·62 / LM239A 520.· 6 Harris HD249 391·39' 211L8,.,M *341 
National LH2308 ' 555·37 TI LM239 520.·39 National LM249 566·45 " 172·142 

LH23o.8A 652·41 24 \ IPI PS24 '~ 572·56, Panasonic AN249 626·73 25ts162 AMD AM25LS1'62C 174'10.1 
NEC "PD23o.8 626·57 Teledyne C CAG24 363·73 25 8urr·8rownUAF25, 571·12 AM26LS162M 174·10.2 

871·10.9 240. National LM24o.LA·lo. 563·76 , 97· 7 R~,2I1LS1'2 * 341 
NPC SFC23o.8 647·29 ~24o.LA·'2 563·91 UAF25H 571·13 211L8182C .. 341 
Signatics L'H23o.8A ~52·42 LM24o.LA·15 564·30. Teledyne P Q25AH 629·134; 174·116 

230.9 ' NPC SFC2309 662·23 LM24o.LA·18 ,564·82 632·133 25L81.2M * 341 
2~1 Panasonic AN231 626·72 LM240LA·24 665·18 ,649· 7 174.116 

Plessey ML231 526·152 LM24o.LA·5 562· 9 25LS07 AMD AM25LS07C 182·140. 25LS163 AMD AM25LSr~3C 172·1\3 
SGS TBA231 632·39 LM24o.LA'6 662·100 AM25LS07M 182·141 AM25LS163M 172:64 

555·30. LM240LA·8 563-30.' 25LSo.8 AMD : AM251,S08C 182·75 ,R~ 211L81.3 * 341 
TIl ML231 525·45 Panasonic AN24o. 626·10. AM26LS08M 182·76 211LS183C * 341 

2310. National LH231o., 628'28 , Signatics TOO4o. 671·82 25L~9 AMD AM25LS09C 182·113 172·82 
2311 ' AMD LH2311 519·22 2400 IfIIrr" HA-24OO * 581 193·95 / 211L8183M *341 

National LH2311 519~23 * 1111 AM25LS09M 182-114 172·83 
NPC SFC2311 517·46 512·163 193·96 26tsl64 AMD AM25LS164C 197·178 
Signatics LH2311 519·24 \. 544·16 26LS123 AMD AM25l8123C 196·169 AM25LS164M 197·179 

2316 Intel ~316A 
, 627~74 , 99· 7 ,AM25LS123M 196·170. 25LS168 AMO AM25LS168C 175·75 

\ N8IIonal MM2318A *830 , 99· 7 25LS138 AMD AM26LS138C 177·88 AM26LS168M 176·76 
I *,830 Mostek ~K24oo 625·13 870.·183 26LS169 AMD AM25LS169C 173·84 

627·43 NCR 2400 608·21 AM25LS138M 177·89 , AM25LS169M 173·85 
871.115 240.1 I AMO AM2401 629·17 , 871· 4 26LS17o. AMO AM25LS17o.C 192· 5 

NEC "P02316 627·41 GI ERf4o.l 60.8·23 R..- 21L8138 *330 AM25LS17o.M 192· 6 
871·li6 Intel 240.1 629,·18 211L8138C *.330 25LS1'74 AMD AM25LS174C 182·168 

"P02316A 627·76 Silicon G SG24o.l 513·63 177·10.2 AM251:.S174M 182·169 
I ,.P02316A·l 627·44 ~) Synertak SY24o.l 629·19 2U138M * 330 ' ~ 211LS174 *344 
Sig.natics 2316 623·64 SY24o.l·l 629·22 '177·10.3 2'L81~4C *344 
S\!I1ertek SY2316A 627·64 240.2 Silicon G SG24o.2 6i2·9o.' 25LS139 AMD AM26LS139C 177·49 182·182 

SY2316B 627·47 2404 Marris itA-2404 *1180 AM26LS139M 177·50. 2I1LS174M *344 
2318 NPC SFC2318 530.·39 *580 Rayt .... 211L8131 * 332 182·183 

550.·10. I 512·164 211L81311C * 332 25LS176 AMO AM25LS175C 182·40. 
232 Panasonic AN232 '526·33 544·17 177·63 AM25LS175M 182·41 

526·169 240S Harris MA-24011 *1180 25L813iM * 332 RaythaIop 211~171 *344, 
Plessey ML232 526:153 ' *&10 177·64 2SL81711C . *344 
TI ML232 625·46 512,·165 25LS14 AMI:) AM25LS14 , ~6· 3 182·54; 

233 ' Micro ComIMCC233 394·48 548·52 AM25LS14C 168·157 211!-S17I1M *344 I,', 

234 Harris HD234 179·20. I , 99· 7 AM25LS14M 168·158 182·55 
Panasdnic AN234 526·98 \ ,99· 7 25t.S148 AMD AM25LS148C 199·10.2 25LS18 AMO AM25LS18C 182·89 

236 Hams H0236 178·10.4 ',Intal 240.5 628·99 AM25LS148M 199·10.3 AM26LS18M 182·90. 
Panasonit AN235 626·99 Synertak SY24p5 628·100 25LS16 AMD AM25LS15 , 96· 3 26LS181 AMD AM26LS181C 169·32 

23110 AMI 823&0 *400, 240.8 Mostek MK24o.8 , 60.6·28 .AM26LS16C ' 168·116 AM25LS181M 169·33 
*400 241 Panasonic AN241 526·10.8 AM25LS16M 168·116 ~25L8181 *34& ' 
*881 2410. TI TCP2410. \ 616·84 25LS161 AMD AM25LS161C 194·10.8 ,26L8,.,C *348 

" *888 ,2411 11 TC1'2411 616·85 AM25LS151M 194·10.9 169·44 
* I4Ii 2416 Intel ' 2416 616·12,4 R~ 211L81S1 *334 " 

211L8,.,M *348 
* I4Ii \ 628·63 2111.81111C *334 169·45 

399·75 ,,21·20. 194.122 25LS19o. AMO AM26LS19o.C 174·184 
870.·49 "21.·20. 25L81111. *334 I AM25LS19o.M 174·185 

2355 TI LF2355 565·42 242 Panasonic AN242 525·10.2 194.i\23 R~ 2~L811O *350 
L!'2355A 552·50 2420 tlarris HA·242O * 1111 26LS153 AMD AM2541

'
63C 193·140. 251.811OC * 3110 

2356 TI LF2366 656·43 573·70. i\M26LS153M 193'141 175· 8 
LF2366A 652·51 , 99· 5 R~ 211L81113 *338 211LS111011o\1 ,*-

2357 TI ' LF2367 ' 565·44 24211 H..,." HA-24211 * 1180 211L81113C * 33. / 176· 9 
LF2357A 563· ,3 573·71 193·154 25LS191 AMD AM25ls191C 172·194 

~-

Arranged alphanumerically frQm left to right 
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Ie-MASTER 
a.. 
Number Sourae DewIce ...... Une 

25LS191 AMO AM25LSI91M 173· 5 
R~ 21LS191 *3&0 

21LS191C *3&0 
173·18 

,25LS191M *350 .. 
173·19 

25LS192 AMO AM25LSI92C 175·43 
AM25LSI92M 175·44 

,~ 25LS192 *,313 
21LS1eze * 313 

i 75·57' 
21LS192M ,* 353 

175·58 
25LSI93 AMO AM25LSI93C 173·56 

AM25LSI93M 173·57 
~ 21LS1" ' *3113 

25LS193C * 363 
173·76 

26LS193M * 3113 
173·76 

25LS194 AMO AM25Ls194AC 196·126 
AM26LSI94AM 196·127 

~ 25LS1MA *351 
26LS1MAC * 3111 

196·144 
25LS194AM* 3511 

196·145 
25LSI95 .MID AM25LS196AC 196·37 

AM25LS195AM 196·38 
~ 26LS196 *366 

25LS195A * 365 
25LS1 II&AC * 355 

196·51 
25LS1I1AM * 365 

196·52 
25LS22 AMO AM25LS22C 168·163 

198·32 
AM25LS22M 168·164 

198·33 
25LS23 AMO AM26LS23C 197·97 

AM25LS23M 197·98 
25LS240 AMO AM25LS240C 201·25 

"\ AM25LS240M 201·26 
25LS241 AMO AM25LS241C 201·35 

AM25LS241M 201·36 
25LS251 AMO AM25LS251C 194·161 

AM25LS25iM ,194·162 
~ 2&LS251 *334 

25LS251C , *334 
194·176 

25LS251M *334 
194·176 

25LS2517AMO AM25LS2517C 169·63 
AM25LS2517M 169·68 

25LS253 AMO :~~~~~~~ 193·173 
193·174 

~ 25LS253 * 338 
25L$2&3C *338 

193·187 
25LS213M * 338 

193·188 
25LS251 AMO AM25LS257C 193·37 

AM25LS257M 193·38 
~ 25LS257 * 3118 

, 25LS257C * 368 
193·51 

25LS257M * 358, . 193·52 
25LS258 AMO AM26LS258C 193·17 

AM25LS258M 193·18 
~ 25LS258 * 3118 

2111,8258C *368 
193·29 

25LS2&8M *358 
, 193·30 

25LS273 AMO AM25LS273C 183·11 
AM25LS273M 183·12 

25LS281 AMD AM2SLS281C 169·114 
AM25LS281M 169·115, 

25LS299 AMO AM25LS299C 197·99 
AM25LS299M 197·100 

~ 2&LS299 *381 
25LS299C '* 381 

20 

a.. a.. 
Number Sourae om.. ,....un. N ........ Sou" om.. 

25LS299 Raytheon 25LS299C 197·103 2503 RCA C02li03 
21LS299M *311 Signatics 2503 

197·104 2504 AMO AM2504 
'25LS374 AMO AM25LS374C 182·95 AM2604C 

AM25LS374MI82·96 AM2504M 
25LS377 AMO AM25LS377C' -183·18 

-', 
'Hitachi H02504 

AM25LS377M 183·19 National DM2604 
25LS381 AMO AM26LS381C 169·69 " 'OM2504C 

AM25LS381M 169·70 Signatics 2504 
25LS670 AMO AM25LS670C 192·21 2506 AMO AM2505 

25~2 
25L03 
25LCl4 
25L05 
25505 

25507 

26508 

25509 

25S10 

25518 

250 ' 
2500 

2501 

2502 

2503 

, AM25LS670M 192·22 
AMO AM25L02 , 87· 1 I-

AMO AM25L03 , 87· 1 , 
AMO -AM25L04 , 87· I ,AM2505C 
AMO AM25L06 , 87· 3 AM2505M 
AMO AM26S06 , 87· 3 HerrII HM&05 

, 96· 3 
AM26S05C' 168·172 Hitachi H02506 
AM25S06M' 168·173 HM2505 

AMO AM25S07 t 123·14 Intersi1 12606 
AM25S07C 182·146 Raytheon RC2505 
AM25S07M ,182·147 RM2505 

AMO AM25S08 ,123·14 Signetics 2605 
AM25S08C 182·81 2506 AMO AM2506 ' 
AM25S08M 182·82 AM2506C 

AMO AM25S09 '123-14 
AM25S09C 182·137 AM2506M' 

, 193·111 
AM25S09M ' 182·,138 Hitachi H02506 

193·112 SigneticS 2506 
AMO AM25S10 , 87· 7 2507 Hitachi H02507 

AM25S1OC 198·89, Signetics 2507 
AM25S10M 198·90 2508 Hitachi H02508 

AMO AM25S18C 182·91 2509 Hitachi H02509 
AM25S18M 182·92 Signetics 2509 

Signatics SAl250 522·170 261 SGS M251 
H~ 1fA.2&OO *&81 2510 fairchild TOA2610 

544·11 Hlrrll 1fA.2110 
Intersil 12500 544·12 
Mostek MK2500 625·75 

626·24 
RCA C02500 380·136 

, 92·15 
Signatics TOA2500 525·151 
TI EPN2500 '112: 1 
AMO AM2601C 172·170 Hitachi H02510 

AM2501M 172·171 HM2510 
Hitachi H02601 185·33 Signatics TOA2510 

HM2501 191·158 2510 
RCA C02601 380·137 ~511 Hitachi H02511 

t 92·15 Signatics 2511 
SiliconG SG2501 568· 2 2512 HlrrII HA·2512 

570·87 
SG2501A 568· 6 Hitachi H02612 

570·85 Nortec 2512 
TI TMS2501 606·16 
AMO AM2502 , 87· I Signatics 2512 

AM2502C 199·42 2513 HitaChi H02613 
AM2502M 199·43 Signetics 2513 

Herrll HA-2&02 *&81 2514 Hitachi H02514 
548·45 2515 ,HI"II 1fA.2515 

Hitachi H02502 189·30 
HM2602 617·11 'Hitachi H02515 

Intarsil 2502 548·47 2516' HitSchi H02516 
National DM2502 199·46 Si9natics 2516 

OM2502C 199·47 
RCA C02502 380·138 2517 Hitachi H02517 

, 92·15 Signetics 2517 
Signetics 2502 628·59 2618 Hitschi H02518 
Silicon G SG2502 570·92 Signetics 2518 
$MC COM2502 399·68 2619 Hitachi H02519 

COM2502H 399·70 Signatics 2519 
TI TMS2502 ,112· ,I 252 Netional Lf252 
AMO AM2503 , 87· 1 

, 90·17 Panasonic AN252 
AM2503C 199·44 SGS M252 
AM2503M 199·45 21120 HerrII HA-252O 

Hitachi H02503 166·57 
Mostek MK2503 607·10 

607·43 
National OM2503 199·48 

OM2503C 199·49 
RcA CD2503 380·139 

, Indicates page number in Application Note Directory 
* Indicates add'rtional data is provided on the page noted 

lieu 
...... u. Numlllr, Sou_ DevIoi ...... u. 

t 92·15 2520 Harris HA·2520 t 99,17 
628·95 Hitachi H02520 171.120 

t 87· I Intarsil 12520 548·41 
199·51 Signetics IDA2520 525·153 
199·62 2521 Fairchild TOA2521 525·69 
184·155 Hitachi H0262 I 175·99 
199·63 Signetics 2521 633·10 
199·54 2522 HmI, tfA.2522 * .. , 
629·12 549·48 

, 87· 3 Hitachi H02522 170·130 
t 87· 4 Intarsil 12522 549·49 
f 87· 6 Signatics TOA2522 525·154 
, 96· 3 2522 633·31 

168·168 2523 Hitachi H02523 171·13 
168·169 2524 Hitachi H02524 198·12 

*580 631·82 
548·46 Signetics ' 2524 628·75 
188·92 Silicon G SG2524 673·47 
618·69 21125 HerrI, 1fA.211211' * 1180 
648·48 ' 549·53 
168·170 Hitachi .. H02626 199·132 
168·171 Intarsil ,'12626 549·54 
628·70 Signeflcs 2525 628·102 

, 87· 2, 2526 Hitachi H02526 189·66 
168·91 2527 Signatics 2527 633·51 
169· 7 2528 Hitachi H0252~ 186·173 
168·92 Signatics 2528 633·48 
169· 8 2629 Hitachi H02629, 179·92 
188·180 MaS MPS2529 522·76 
628·32, Signetics 2529 633·47 
185·155 253 Panasonic AN2~3 52'1·51 
628·33 SGS M25 524·89 
184·80 2530 HIII'rII HA-2530 *581 
186·172 *&81 
632·52 530·69 
524·22 540·45 
525·68 Hitachi H0253Q 180·182 

*1181 Signetics '2530 625·77 
* 581 Synertek SV2630 625·71 

530·33 2531 Hiiachi H02531 176-140 
548·39 2532 Hitachi H02532 380·88 

, 99· 9 Signatics .. 2532 632·83 
t 99· 9 , ! 2532·1 632·87 '-
, 99·12 2533 AMO AM2533C 633·74 
, 99·12 fairchild 2533 633'75 

181·137 HItachi H02533 196·190 
622.11~ Signatics 2533 633,77 
525·152 Synertek SV2633 633·67 
632·103 2534 Hitachi H02534 196·81 
190·96 629·74 
633·46 Synertek SY2534 633·65 

* 581, SY2534A 633·66 
649-47 2636 HIII'rII HA-21135 * 1180 
188·30 *580 
628·109 530·65 
628·112 644·10 
628·10! , 99· 4 
168·22 , 99· 4 
606·11 Hitachi H02535 168·36 
187·168 Synertek SY2535 633·58 

* 1180 SY2535A 633·59 
549·50 2536 Hitachi H02536 176·49 
180·181 2537 Hitachi H02537 176·185 
181·63 2538, HitaChi H02538 176·20 
606·26 2539 Hitachi H02539 179·139 
606·27 254 SGS M254 624·90 
191·90 2540 Hitachi H02540 191·180 
628·34 Signetics TOA2540 527·29 
382· 4 2541 Hitachi H02541 175·24 
632·44, Signatics TOA2541 527·30 
173·112 2542 Hitachi H02542 173·36 
632·48 2543 Hitschi H02543 195·34 
512·85 2544 Hitachi H02544 187·85 

' 551-47 2645 Hitachi H02545 200·52 
,521·108 2546 Hitachi H02546 197·44 

524·88 631· 3 
*&81 2547 Hitachi H02547 169·t7 
*581 2548 Hitachi H02548 196· 7, 

530·58 2549 Hitachi H02549 194·90 
548·40 255 AMO Lf255 542·15 

, 99·16 Hughes 256 527·68 
, 99·16 National Lf255 542·19 
, 99·17 Panasonic AN256 626·109 

/ 
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PART NUMBER INDEX 
Ba .. a... a_' a ... 
Number Source DevIce P ..... Lln. Number Source Device P ..... Lln. Number Source Device P ..... Lln. Number Source Device P.ge-Un. 

, , 
255 PMI PM255 542·21 26S12 AMD AM26S12M 201·16 2631 Signetics TDA2631 526·160 27S03 AMD AM27S03M 616·92 

Raytheon Lf255 542·23 392·28 2836 Harrle HA·2835 *580 27S40 AMD AM27S40 626·13 
SGS M255 524·91 260 National LM260 517·14 512·33 AM27S40M 626·19 
TI Lf255 542·25 ,105· 2 264 Panasonic AN264 522·34 27S41 AMD AM27S41 626·14 

2550 Hitachi HD2550 183·166 Panasonic AN260 621·52 2640 Harris HA·2640 530·94 AM27S41M 626·20 
2551 Hitachi HD2551 184·26 2600 AMD AM2600C 195·77 541·32 27S80 AMD :AM27S80C 626·99 
2652 Hitachi HD2552 186·124 AM2600M 195·78 Signetics TDA2640 673·44 AM27S80M 626·101 
2553 Hitachi HD2553 380·117 H.rrle HA·2600 * 581 2845 Harrle HA·2845 *580 27S81 AMD AM27S81C 626·100 
2555 AMI S2555 524·58 540-24 *580 AM27S81M 626·102 

Hitachi HD2555 176·112 , 99- 8' 530·95 270 In TeA270 ,526·183 
2556 AMI S2556 524·62 , 99· 9 546· 7 Lithic Sys LS270 521·12 

Exar XR2556C ,561·120 , 99·12 2849 Harrle HA·2849 * 581 National LM270 512· 8 
XR2556M 561·121 , 99·15 2850 Herrle 'HA·2850 *581 521·15 

2558 Hitachi HD2558 382·16 , 99·17 5.53·37 ,104· 5 
2569 AMI 82659 *400 Mostel< MK2600 625· 76 Intersil 2650 868·45 ,104· 5 

560·154 • 626·25 Signetics 2650 868·46 Panasonic AN270 522· 7 
256 AMD LF256 542·27 Signetics TDA2600 526·172 ,126·2,1 Plessey TCA270 527·17 

IPI M256 571·183 2600 627·63 ,126·22 RCA CA270 627·19 
National LF256 542·31 2600·1 627·,33 ,126·23 Signetics TCA270 527 ·27 
PMI PM256 542-33 2601 Mostek MK2601 607·11 ,127· 1 2700 AD AD2700 * 579 
Raytheon LF256 542·35 607·44 , 127· 2 AD2700L *579 
Reticon RL256 572·10 Signetics 2601 620·21 ,127· 3 573·14 
TI LF256 542·37 SMC COM2601 399·74 ,127· 4 AD2700U * 579 

2560 Hitachi HD2560 178·114 2602 AMD AM2602C 195·120 ' ,127· 5 573·16 
Signetics TDA2560 525·155 AM2602M 195·121 ,127· 6 Herrle HA·27oo *581 

2561 Hitach,i HD2561 195·157 Herrle HA-2802 * 681 ,127· 7 540·38 
2562 Hitachi HD2562 169·86 543·18 ,127. 8 Lithic Sys LP2700 524·166 
2563 Hitachi HD2563 170·168 2805 Harrle HA·2805 * 580 ,127· 9 572·153 
2564 Hitachi HD2564 193·118 543·19 ,130· 2 2701 AD AD2701 * 579 
2566 AMI S2566 524·82 , 99· 8 ,130· 5 AD2701L * 579 
2567 AMI S2567 524·83 2606 Signetics 2606 620·96 2651 Intersil 2651 868·61 573·16 

Exar XR2567 559·119 2606·1 620·63 Signetics 2651 868·62 AD2701U * 579 
560·116 2607 Signetics 2607 626·50 2652 Intersi! 2652 868·64 573·17 

XR2567C 559·124 626·58 Signetics 2652 868·65 2702 AD AD2702 * 579 
Raytheon XR2567C 559·125 2608 Intersil 2608·11 626·65 2855 Herrle HA·2855 * 580 AD2702L ~:579 

560·114 2608·12 626·72 554·11 573·30 
XR2567M 559·126 Signetics 2608 626·66 Intersil 2655 868·67 AD2702U * 579 

560·115 2609 ' Signetics 2609 606·74 Signetics 2655 868·68 573·31 
257 AMD LF257 542·39 261 National LM261 517· ~ 2656 Intersil 2656 868· 73 2704 Harria HA·2704 *580 

National LF257 542·43 ,105· 2 Signetics 2656 868· 74 540·39 
PMI LM257 542·45 2610 Signetics TDA2610 526·130 2657 Intersi! 2657 868· 70 Intel 2704 612·78 
Raytheon LF257 542·47 2611 Signetics 2611 620·22 Signetics 2657 868·71 National LM2704 560·67 
TI LF257 542·49 2612 Signetics 2612 620·23 2660 Signetics 2660·1 615·65 2705 Hlrrle HA·2705 * 680 

2571 Hitachi HD2571 194·91 26123 AMD AM26123 ,. 96·10 2660·2 615·90. 543·39 
Signetics TDA2571 526·26 AM26123C 195.149 2660·3 615·13 National, LM2705 560·68 

2573 Hitachi H02573 171·178 AM26123M 195·150 2675 liignetics 2675 614·102 2706 National LM2706 560·69 
2574 Hitachi HD2574 395·63 2614 AMD AM2614 , 91·11 615·93 2707 National LM2707 560·70 
2575 Hitachi HD2575 395·64 \ AM2614C 385.·55 2680 Signetics 2680 614·103 2708 Intel ~708 613·22 
2577 Hitachi H02577 395·155 AM2614M 385·56 2680·1 615·32 ,120·17 
2578 Hitachi HD2578 188·31 Signetics 2614 623·19 2680·2 ' 615·91 TI TM82708 *858 
2579 Hitachi HD2579 396·128 2615 AMD AM2615 , 91·11 27 Teledyne C CAG27 363·51 2709 NPC SFC2709A 539·29 
258 Motorola MLM258 532·22 AM2615C 388· 7 CAG27·1O 363·52 271 Lithic Sys LS271 513·10 

554·47 AM2615M 388· 8 27LSOO AMD AM27LSOOAC 618·19 National LM271 513·21 
National LM258 532·25 2616 Intersil 2616·11 627·42 AM27LSOOAM 618·27 Panason.c AN271 523·130 

554· 9 Signetics 2616 627·45 AM27LSOOC 618·26 SGS TBA271A 565·63 
555·31 '2617 Signetics 2617 627·46 AM27LSOOLC 618·90 567·76 

,101·16 627·87 AM27LSOOLM 618·106 - TBA271B 565·67 
,101·16 262 Panasonic AN262 522· 6 AM27LSOOM 618·45 567·80 
,101·16 2820 Herrle HA·2820 *581 27LSOl AMD AM27LS01C 618·24 TBA271C 565·70 

LM258A 532·28 * 581 AM27LS01LC 618·89 567·83 
553·,32, 530·21 AM27LS01LM 618·105 2710 NPC SFC2710 516·25 

TI LM258 532·33 541·29 AM27LS01M 618·43 2711 NPC SFC2711 519·12 
555·34 , 99·11 27LSOZ AMD AM27LS02C 617·19 272 National LM272 521·19 

2580 Hitachi HD2580 177·162 , 99·11 AM27LS02M 617 -30 ,105·12 
Signetics 2580 627·31 , 99·12 27LS03 AMD AM27LS03C 617·20 Panasonic AN272 521·146 

2581 Signetics TDA2581 526·27 , 99·12 AM27LS03M 617·31 2720 Harrle HA·2720 * 581 
2590 Signetics TDA2590 526·28 , 99·16 27LS08 AMD AM27LS08C 610·34 * 581 
26S02 AMD AM26S02C 195·143 , 99·16 AM27LS08M 610.·46 531·102 

AM26S02M 195·144 Signetics TDA2620 525·42 27LS09 A"':1D AM27LS09C 610·35 540·18 
26S10 AMD AM26S10C 201· 9 526'158 AM27LS09M 610·47 2723 NPC SFC2723C 569·61 

392·43 2622 AMI S2622 522·139 27LS10 AMD AM27LS10C 610·93 SFC2723EC 569·62 
AM26S10M 201·10 522·176 611· 4 2725 Herrle HA-2725 * 580 

392·38 Harri, ,HA-2822 *681 
. .,.. 

AM27LS10M 610·94 * 580 i 

26S11 AMD AM26S11C 201·11 543·23 611·24 531·103 
392·44 2826 Harrle HA·2825 * 580 27LS11 AMD AM27LS11C 610·95 543· 5 

AM26S'l1M 201·12 543·24 611· 5 273 Nati9nal LM273 521·46 
392·39 263 Miclll ComIMCC263 521· 3 AM27LS11M 610·96 523·63 

26S12 AMD AM26S12AC 201·13 Signetic. TAA263 513·69 611·25 ,102·18 
392·27 522·10 27SOO AMD ' AM27S00BC 618·54 ,102·18 

AM26S12AM 201·15 2630 Harris HA·2630 512·32 27S01 AMD AM27S01BC 618·53 ,105·15 
392·26 Signetics TDA2630 525·43 27502 AMD AM27S02C 616·72 ,105·15 

,AM26S12C 201·14 526·159 AM27S02M 616,·91 2730 Harria HA·2730 * 581 
392·29 2631 Signetics TDA2631 625·44 27S03 AMD AM27S03C 616·73 * 581 

Arranged alphanumerically from left to Jighl 
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2730 Harris HA-2730 531-126 2841 
553-26 2847 

273& Herrle HA-273& *&80 
*580 

531-127 
553-49 2855 

274 National LM274 521-47 2856 
523-54 2857 

'105-15 288 
, 105-15 

Panasonic AN274 621-174 289 
2740 Teledyne S 2740B 542-13 2896 

2740C 549- 5 
27400 551-26 29 

2741 NPC SFC2741 529-33 290 
275 National LM275 572-133 2800 
277 Panesonic AN277 521-53 
278 Panasonic AN278 523-32 
28 Teledyne C CDA28A 368-63 
280 Signetics TCA280 573-172 
2800 GI ER2800 608-25 
28000 Mostek MK28000 627-76 

627-95 
2802 AMD AM2802 '123-13 

AM2802C 628-60 
AM2802M 628-61 2901 

Synertek SV2802 628-62 
2803 AMD AM2803 '123-13 

AM2803C 628-96 
AM2803M 628-97 

Synertek SV2803 628'98 
2804 AMD AM2804 '123-13 

AM2804C 629-14 
AM2804M 629-15 

Synertek SV2804 629·16 
2805 AMD AM2805 ,123:,3 

AM2805C 628-77 
AM2805M 628·73 

2806 AMD AM2806 ,123-13 
AM2806C 628-110 
AM2806M 628-105 

2807 AMD AM2807 ,123-13 2902 
AM2807C 628-78 
AM2807M 628-74 

2808 AMD AM2808 1 123-13 
AM2808M 628-106 

628-111 
2809 AMD AM2809C 633-20 

AM2809M 633-13 
2810 AMD AM2810 633-14 
2812 AMD AM2812 '121- 2 

AM2812AC 608-39 
AM2812AM 608-40 2903 
AM2812C 608-37 
AM2812M 608-38 

2813 AMD AM2813 '121- 2 2104 
AM2813AC 608-45 
AM28 I 3AM 608-46 
AM2813C 608-43 
AM2813M .608-44 

2814 AMD AM2814 1121- 2 
AM2814M 633-21 2905 

2820 . Harris HA-2820 559-\7 
'112-14 
'112-16 

2825 AMD AM2825C 629-31 
AM2825M 629-29 

Harris HA-2825 559-18 
, 112-16 

Synertek SV2825A 629-33 
2826 AMD AM2826C 629-32 2906 

AM2826M 629-30 
Synertek SV2826A . 629-34 

2827 AMD AM2827C 629-46 
AM2827M 629-44 

Synertek SV2827 629-47 
2833 AMD AM2833C 633-78 2907 

AM2833M 633-79 
Synertek SV2833 633-70 

SV2833A 633-71 
SV28338 633·72 
SV2833C 633-73 

2841 AMO AM2841C 608-58 

22 

a-
Source DevIce p .... LIM Number Source Device 

AMD AM2841M 608-59 2907 RaYtheon AM2907M 
AMD AM2847C 632-79 2909 AMD AM2909 

632-89 AM2909C 
AM2847M 632-78 

632-86 AM2909M 
AMD AM2855 633-25 
AMD AM2856C 63.3-52 Motorola MC2909C 
AMD AM2857C 633-62 MC2909M 
Hughes 188 527-69 . Raytheon AM2909C 
Panasonic AN288 525-103 AM2909M 
Panasonic AN289 525-104 2911 AMD AM2911C 
AMD AM2896C 632-96 

AM2896M 632-95 AM291 1M 
Teledyne C CDA29A 366-55 
Signetics TCA290 523-138 2913 AMD AM2913C 
He"1e HA-2900 *&81 

.581 AM2913M 
531-57 
533-16 2914 AMD AM2914C 

, 99- 6 
, 99- 6 AM2914M 

National LM2900 532-96 
558-43 2915 AMD AM2915C 

Raytheon LM2900 532-114 AM2915M 
558-45 Motorola MC2915C 

AMD AM290lC 169-141 MC2915M 
868-88 2916 AMD AM2916C 

AM290lM 169-142 AM2916M 
868-89 Motorola MC2916C 

Motorola MC2901 169-149 MC2916M 
MC2901C 868-90 2917 AMD AM2917C 
MC2901M 868-91 AM2917M 
MLM2901 520-41 Motorola MC2917C 

National LM2901 520-42 MC2917M 
Raytheon AM290lC 169-150 National LM2917 

868·92 
AM2901M 169-151 2918 AMD AM2918C 

868-93 
LM2901 520-43 AM2918M 

Teledyne S LM290 I 520-44 
TI LM2901 520-45 Motorola MC2918C 
AMO AM2902C 868-95 . MC2918M 

AM2902M 868-96 Raytheon AM2918C 
Hitachi HD2902 381·136 
Motorola MLM2902 532-48 AM2918M 

532-90 " 
558-22 2919 AMD AM2919C 

National LM2902 532-49 AM2919M 
558-21 292 Hughes 292 

Raytheon LM2902 532-91 293 Hughes 293 
558-23 National LM293 

TI LM2902 558-24 LMa.g3A 
Hitachi HD2903 381-86 Signetics LM293 
National lM2903 519-20 LM293A 
Signetics LM2903 519-21 TI lM293 
Herrfa HA-2104 *&80 29300 JI SN29300 

*680 29301 TI SN29301 
53f-46 29308 TI SN29308 
533-11 29309 TI SN29309 

National LM2904 532-19 29310 n SN29310 
555-36 29311 TI SN293 11 

AMD AM2905C 392-32 29312 TI SN29312 
868-117 29316 TI SN29316 

AM2905M 392-33 29318 TI SN29318 
868-\18 295 National LM295 

Herrfa HA-2801 *&80 29601 TI SN29601 
533-25 29660 Raytheon R29660 

National LM2905 561-82 29661 Raytheon R29661 
Raytheon AM2905C 868-139 29700 AMD AM29700c 

AM2905M 868-140 AM29700M 
AMD. AM2906C 392-34 29701 AMD AM2970lC 

868-123 AM29701M 
AM2906M 392-35 29702 AMD AM29702C 

868-124 AM29702M 
Raytheon AM2906C 868-141 29703 AMD AM29703C 

AM2906M . 868-142 AM29703M 
AMD AM2907C 392-36 29704 AMD AM29704C 

868~'25 
AM2907M 392-37 AM29704M 

868-126 
National LM2907 524-156 29705 AMD AM29705C 

571-149 
Raytheon AM2907C 868-143 AM29705M 

, Indicates page number in Application Note DirectOly * Indicates additional data is provided on the page noted 

a-
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868-144 29705 AMD AM29705M 868-167 
, 127-10 29720 AMD AM29720C 617-88 

201-49 618-25 
868-98 8~8-178 
201-50 AM29720M 6'18-44 
868-99 868-179 
868-102 29721 AMD AM29721C 618-28 
868-103 868-180 
868-104 AM29721M 618-46 
868-105 868;181 
201-51 29750 AMD AM29750C 610- 6 
868-100 868-154 
201-52 AM29750M 610-38 
868-101 868-155 
199-100 29751 AMD AM29751C 610- 7 
868-113 868-156 
199-101 AM29751M 61,0-39 
868-114 868-157 
868-110 29760 AMD AM29760C 611- 6 
871-32 868-159 
868-111 AM29760M 868-160 
871-33 29761 AMD AM29761C 611- 7 
868-127 868-161 
868-128 AM29761M 868-162 
868-133 298 Hughes 298 527-72 
868-134, National LF298 573'84 
868-129 29882 AMD AM29882C 869- 3 
868-130 29883 AMD AM29883C 869- 4 
868-.135 299 National LM299 573- 7 
868-136 LM299A 573-10 
868-131 3 EMMfSemiRA3-4256 620-60 
868-132 620-100 
868-137 RA3-4256A 620-77 
868-138 RA3-4256B 620-101 
524-157 RA3-4265B 620-76 
571-150 RC3-16384 627-93 
182-85 R03-2513 606- 8 
868-147 RC3-2660 626-58 
182-86 R03-4096 625-66 
868-148 RC3-5120 626-21 
868-149 R03-8316A 627-71 
868-150 R03-83168 627-37 
182-e7 GI AV3-0214 524-96 
868-151 AV3.0215 524-97 
182-88 AV3-0216 524-98 
868-152 AV3-1014A 399-43 
868-107 AV3-1015 399-41 
868-108 AV3-3550 203-116 
527-70 AV3-S330 626-164 
527·71 AV3-S5oo 623-170 
518-61 AV3-8600 523-171 
518- 9 AV3-8710 523-172 
518-52 AV3-8720 523-173 
518-11 AV3-S800 523-174 
519; 3 AV3-9400 660-161 
196-33 AV3-9410 560-162 
176-82 RA3-42oo 623-68 
191-58 RA3-4256 620-51 
194-26 RA3-4256A 620-79 
174-46 RA3-4256B 620-80 
177-181 RA3-4402 623-66 
194-79 RC3-16384 627-94 
172-117 R03-20480 627-86 
199-96 RC3-2513' 606-15 
571-91 RC3-2560 625-59 
195-72 R03-4096 625-67 
611-10 R03-5120 626-22 
611-11 RC3-8316A 627-72 
868-169 RC3-83 I 68 627-38 
868-170 . RC3-9316A 627-73 
868-171 RC3-9316B 627-39 
868-172 30 Teledyne C CAG30 363-17 
868-173 300 AMI EVK300 .898 
868-174 Hughes 300 527-73 
868-175 Intersil LM300 569- 8 
868:176 ITT SAJ300 522-152 
192-56 National LM300 569- 9 
868-164 '115- 9 
192-57 Silicon G SG300 569-11 
868-165 SIHeonlx DG300 * 601 
192-58 '117- 5 
868-166 DG300A 363-27 
192-59 DG300B 363-28 
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300 SiliconiK OG300C 363-29 3006 Sprague ULN-3006 , 117- 7 3013 Micro Net MN3013 376-45 3028 National LM3028 612-46 
T300 512-154 "117- 7 RCA 00013 '106- 1 RCA 00028 512-48 

SMS SMS300 870-97 '117- 8 3014 Micro Net MN3014 376-41 623-30 
300 , 1~0- 1 '117- 8 RCA 00014\ 523-67 ,106- 2 

Teledyne S 300 SERIES , 94-14 '117- 9 , 106.- 1 ,106- 2 
, 94-17 ,117- 9 3015 Motorola MC3015 184-11.8 CA3028A 512-49 
, 96-21 ULS-3006 203-155 RCA 00016 .632-147 '103- 3 

3000 GI CK3000 522-179 3007 Micro Net MN3007 377-42. 545-48 CA30288 512-50 
Intel 3000 '125-22' MN3007H 377-43 ,102- 1 ., ,103- 3 

, 126- 5 Motorola MC3007 186-48 fl02- 1 3029 Motorola MC3029 179-57 
.LSI Comp REOa'000/3600 158-123 RCA CA3007 512-42 CA3015A 532-148 RCA CA3029 545-41 
Micro Net MN3000 376-69 '106-11 639-40 . OO029A 539-34 

MN3000H 376-60 3008 Micro Net MN3008 376-38 3016 IPI IPL3016 571-171 303 ITT ITT303-1 1,66-168 
Motorola MC3000 18e-98 , 108-12 . MOIorOla MC3016 184-119 ," ITT303-5 . 166-159 
PMC LAS3000 569-89 M~3008H 376-39 RCA 00016 532-149 " Micro PowoMPS303' 514-13 
RCA CA3000 512-41 Motorola MC3008. 170-171 \ ( 545-49 Panasonic. /\N303 52~-49 

, 98-.1 RCA 00008 .545-39 '102- 1 Plessey' , SL303 514-47 
30000 Mostek MK30000-3 626-52 '102- 4 '102- 1 SUI_Ix 00303 *108 
3001 Intel M3001 869-12 CA3Q08A 539-32 cA3016A 532-150 , 117- 5 

3001 869-11 Sprague ULN-3008 203-154. 539.41 OG303A 366-35 
Micro Net MN300 1 376-61 571-162 3018 Fairchild ,.A3018AM 514-53 OG3038 366.36 

376-62 3009 Motorola MC3009 171-5.1 
, 

,.A3018M 514-52 OG303C 366-37 
MN3001H 376-63 301 AD AD3011 *87& , Uthic'Sys LA3018 514-64 Teledyne S 303A1C 166-168 

'. Motorola MC3001 184- 9 AD301A *878 LA3018A 514-55 3038/M 166-169 
Panasonic MN300 1 571-98 547-52 Motorola' MC3018 199-33 3030 Intech 3030 571-28 
RCA CA3001 513-40 AD301AL *87& National LM3018 514-21 MQtorola MC3030 199-11 

'103-13 534-46 514-56 RCA CA3030 532-151 
Signetics N3001 869-13 AMO . LM301 548-18 LM3018A 614-24 545-50 

'130- 3 LM301A' 547-51 - 514-57 CA3030A 532-152 
,130- 4 Fairchild ,.A301A 547-63 Plessey SL3018 514-61 539-~2 

3002 Fairchild SH3002C 366-29 Intersil 301A 547-54 SL3018A 514-62 3031 Motorola MC3031 187-148 
SH3002M 366-30 301ALN 548-10 RCA CA3018 614-68 3032 IPI IPL3032 571-172 

Intel M3002 869- 8 ITT ITT301.-1 166-145 '103-16 Motorola MC3032 188-52· 
3002 869- 7 ITT301-5 166-146 CA3018A 514-69 3033 Motorola MC3033 188-16 

i 
Micro Net. MN3002 376-42 Micro Net MN.30 1 376-16. 3019 Motorola MC3019 199'22 RCA CA3033 530-14. 

MN3002H 376-43 - MN301H . 376-17 RCA CA3019 ,103-17 544-27 
MotOrola MC3002 190-171 Micro PowoMPS30 1 i 514-11 302 F~ir:child ,.A302C 528'38 , 102- 2 

'" Panasonic MN3002 571-99 Motordla MLM301A 547-54 Intarsil 302 528-39 '102- 2 , RCA 00002 .. 513-41 National LM301 '100- 9 ITT ITT302-1 166-175 CA3033A 529-125 
523-26 1'100-10 ITTg02-5 

( 
166-176 544- 7 

'103- 1 LM301A 548- 3 Micro powoMpsa02 514-12 ,102- 2 . 
'103- 1 '100-18 Natio,nal LM302 528-37 . '102- 2 

Signetics N3002 869- .9 ,101- 1 , .97- 8 3034·' Motorola MC3034 . 188-162 
, '130-.. 3 ,101- 2 ,104-19 3035 RCA CA3035 512-174 

, 130- 4 . '101- 5 Panasonic AN302 527·48 513-93 
\ Siliconil< S13002A 366-21 Panasonic AN301 527-47 Silicon G SG302 528'36 [526-54 

SI30028 366-22 PlesSey SL301 514-25 SIII-.lx. 00302 *808 3036 Fairchild ,.A3036M 514-76 
3003 Intel M3003 869-24 Raytheon LM301 A 544-21 ,117- 5' RCA CA3036 614-79 

3003 869-23 RCA CASOlA \ 548- 5 DG302A 367-27 3037 RCA CA3037 545-42 
Micro Net MN3003 377-37 \ Signetics LM301A 548- 6 ·003028 367-28 CA3037A 539-35 

MN3003H 377-38 Silicon G ·SG301A 548- '7 DG302C 367-2~ 3038 RCA CA3038 532-153 
Motorola MC3003 190-168 81"-lx D0301 *&08 Teledyne S 302A1C 166;98 '). 545-51 
PanasOnic MN3003 671-94 ,117; 5 167; 4 CA3038A ' 532-154 

3004 Micro Net MN3004 .377-40 DG301A 365-a3 3oi8/M 166-99 539-43 
MN3004H 377-41 003018 366-34 167- 5 304 Fairchild ,.A304C 570-30 

Motorola MC3004 187:54 DG301C 365-35 )3020 Intech .3020 571-26 Motorola MLM304G 570-31 
RCA 00004 513-42 Teledyne C CSR301 382-43 Micro Net MN3020 376-51 National . LM304 570-32 

'103- 5 396-60 MN3020H . 376-52 , 115-5 
3005 Micro Net MN3005: 377-25 Teledyn~ S LM301A 548- 8 M~orola MC3020 189-16 ,115- 9 

MN3005H 377-26 301A1C 166-91 RCA CA3020 513-47 ,115-10 
Motorola MC3Q05 186- 3 166-149 r 521-112 '115-11 
RCA 00005· 513-43 3Q18/M 166-92 ,102-11 Panasonic AN304 527-50 

523-27 166-150 '102-11 Raytheon LM304 570-33 
524-112 TI LM301A' 548- 9 CA3020A 513-48 Silicon G SG304 570-34 

, 103- 5 3010 Intech 3010 571-31 '102-11 570-65 
,103- 5 IPI IPL3010 571-170 3021 Motorola MC3021 189'-103 SII~x D0304 *10\1 
'103- 5 Micro Net MN3010 376-23 . RCA 00021 513-49 , 117- 5 
,106- 1 MN3010H 376-24 '103- 4 DG304A 363-30 
,106' 1 MotOrola MC3010 185- Ii 3022 Motorola MC3022 189-146 OG3048 363-31 
'106- 1 RCA CA3010 545-40 RCA CA3022 613-.50 ,DG304.C 363-32 

3006 Micro Net MN3006 376-65 \ , 1,102- 4 '103- 4 Teledyne S LM304 570-35· 
MN3006H 376·66 CA3010A 639-33 3023 MQloroia MC3023 188-113 TI l!VI304 670-36 

Motorola MC3006 183-102 301·1 Motorola MC3011 183-59 RCA OO0~3 . 513-51 3040 fntech 3040 573-146 
RCA 00006 613-44 National LM3011, 513-27 '103- 4 ~RCA 00040 ,103- 2· 

623-28 RCA 00011 513-45 ~024 Motorola MC3024 185-73 3041 Intech 3041 573-142 
524-113 , ,.106- 1 3025 MOtorola MC3025) 185-74 RCA 00041 52g-68 

,103. 5 3012 Motorola . MC3012 185-119 3026 Fairchild ,.A3026 514-177 526-118 
'103- Ii RCA , CA3012 513-46 ·Uthic Sys LA3026 614-179 ,107-12 
'103- 5 52~-29 Motorola MC3026 183-71 ,107-12 . 

Sprague ULN-3006 203-153 '106- 1 National LM3026 '614-180 3042 RCA CA3042 523-69 
571-161 '106- 1 RCA CA3026 514-182 526-119 

'117- 6 '106- 2 3028 Lithic Sys LS3028 513-12 ,107-12 
,117: 6 '106- 2 ' Motorola MC3028 179-53 ,107-12 

Arranged alphanumerically from left to right 
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3043 RCA 00043 523-70 3058 
526-120 3059 

3044 (lCA CA3044 525-10 
,107-11 

3045 Fairchild ,.A3045M 514'116 
'UthicSys lA3045 514-119 
National LM3045 514-124 
Plassey SL3045 514-137 306 
RCA 00045 514-142 
Silicon G SG3045 514-150 

3046 Fai.\:hild I ,.A3046C 514-117 
Lithic Sys LA3046' 514-120 
National LM3046 514:125 
Plassey SL3046 514-138 
RCA CA3046 514-144 
SilicOnG SG3046 514-151 

3047 RCA 00047 544-28 
CA3047A 529-126 

544- 8 
3048 RCA 00048 512- 3 

522-37 
. 571- 3 3060 
,101-20 
,101-20 
'101-20 

3049 Lithic sYs LA3049 '515- 7 
524-116 

RCA oob49 515- 8 
524-11'1 

305 AMD LM305 / 569-16 
LM305A 570- 7 

CMA' FX305 561- 5 
Fairchild ,.A305AC 570- 8 

pA306C 569-17. 
Intersil 305 569-18 3061 

305A 570- 9 
Motorola MLM305 669-19 
National LM305 569-20 3062 

'115- 6 
'115-10 
, 115-11 

LM3054 570-10 
Panasonic AN305 627-51 3063 
Plassey SL305 514-78 3064 
Raythaon LM305 569'21 

LM305A 570-13 
SiliconG SG305 )569,-22 

SG305A , 570-12 30~.5 
SII ...... DG30S *&09 

, 117- 5 
OG305A 365-36 
DG305B 365-37 
DG305C 365-38 

Teledyne S LM305A" 570-14 
TI LM305 569:23 

LM305A 570-15 3066 
3050 Intec;h 3050 571- 7 3067 

Motorola MC3050 179-tI2 
\ , 94- 7 

RCA 00050 515-12 

I 
3051 Burr-Brown3051 541-5 3068 

Motorola MC3051 179-113 
r ,94- 7 

RCA 00051 515-13 
3052 Burr-Brown3052 541-51 307 

Motorola MC3052 180-23 
, 94- 7 

RCA 000.52 512- 4 
522-38 

3053 Burr-Br0wn3053 547- 7 
Motorola MC3053 180-16 
National LM3053 512-47 

3054 Fairchild ,.A3054 514-178 
Motorola MC3064 179-164 

- National LM3054 514-181 
RCA 00054 514-183 

3055 Burr-Brown3055 541- 6 
Motorola MC3055 179-114 

3056 Burr-Brown3056 541-50 
3057 ~-Brown3057 547- 6 

·3058 . ic Sys. LS3058 513-13 
RCA CA3058 573-169 

, 116-t5 3070 

24 
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Silicon G SG3058 573-173 3070 RCA CA3070 
RCA 00059 573.-170 .3071 National LM3071 

,1.13-19 RCA CA3071 
'114- 1 3072 RCA CA3072 
'114- 2 3075 Fairchild ,.A3076 
'116-15 

Silicon G SG3059 573-174 
AMD LM306 517-20 National LM3075 . 
Hughes 306 527-74 RCA 00075 
Micro Nat MN306 376-53 
National 'LM306 517-17 3076 RCA 00076 

'104-19 3078 RCA 00078 
. Raythaon LM306 517-18 
SIfIGon .. · 00_ *508 

'117- 5 CA3078A 
DG306A i 367-30 
DG306B 367-31 3079 RCA 00079 
DG306C 367-32 

TeledYne S 306A1C 167-23 
306B/M 167-24 Silicon G SG3Q79 

TI LM306 517-19 308 AD AD308 
Motorola MC3060 181-171 

, 94- 7 AD308A 
RCA 00060 512-117 

512-118 AMD LM308 
531-135 LM308A 
531-136 Fairchild ,.A308AC 
556- 8 ,.A308C 
656-13 Intersil LM308 
556-16 308A 

OO060A 512-119 / 308LN 
531-137 Motorola MLM308 

CA3060B 512-120 MLM308A 
631-138 Naiional LM308 

Motorola Me3061 181-43 
, 94- 7 

MC3061P '111-10 
Motorola MC3062 181-44 LM308A 

, 94' 7 
, 113- 2 

RCA 00062 572-49 PMI PM308 
'116-14 PM308A 

Motorola Me3063 181-45 Raytheon LM308 
Fairchild ,.A3064 524-174 LM308A 
In ITI3064 524-177 RCA CA308 
National LM3064 525- .3 CA308A 
RCA CA3064 525-1~ Signetics LM308 
Fairchild pA3065 523-41 LM308A 

526:90 Silicon G SGa08 
ITT ITI3065 523-45 SG308A 

526-94 3080 RCA CA3080 
National LM~065 523-57 

526-103 
RCA. 00065 523-71 

526-121 
RCA 00066 525-118 
Fairchild ,.A3067 525-59 
National LM3067 525-87 
RCA 00067 525-119 

CA3'068 
,,07-14 

RCA 524-123 
, 527-22 

'107-13 
,107-13 

AMD LM307, 547-40 
CMA FX307 . 560-99 
Fairchild ,.A307C 547-41 
Intersil 307 547-42 
Motorola MLM307 547-43 CA3080A 
National LM307 547-44 
Raytheon LM307 544-22 \ 

RCA 0007 547-46 
Signetics LM307 547-47 
Silicon G SG307 547-48 
81,,-,1. 00307 *&09 

,'117- 5 
OG307A 366-38 
DG307B 366-39 
DG307C 366-40 

Teledyne S 307A1C 167-26 
307B/M 167-27 3081 Plassey SL3081 

TI LM307 547-49 RCA 00081 
National LM3070 525-88 Silicon G SG3081 

, Indicates page number in Application Note Directory * Indicates additional data is provided on the page noted 
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525-120 3082' Plassey SL3082 515-25 
525-89 RCA 00082 515-26 
525-121 Silicon G SG3082 515-27 
525-122 3083 Plassey SL3083 514-161 
623-42 RCA 00083 514-163 

'105- 5 Silicon G SG3083 514-166 
'105- 6 3084 RCA 00084 515-17 

523-58 3085 RCA CA3085 569~14 
523-72 ,115-19 
526-122 OO085A 569-42 
523-31 CA30858 570-19 
521- 7 3086 Fairch.ild ,.A3086C 514-118 
531-113 Lithic Sys LA3086 51.f-121 
542- 3 National LM3086 514-125 
531-114 Plassey SL3081! . 514-139 . 
541-17 RCA CA3086 514-143 
573-171 3088 RCA 00088 521-28 

, 114- 2 ,105-23 
'116-15 3089 Fairchild ,.A3089 523-4~ 

573-175 Nation~1 LM3089 523-5 
*575 RCA CA3089 523-73 

547-24 , 106- 3 
*675 Signetics CA3089 523-78 
534~5 309 Fairchild ,.A309C 562-55 
547-23 Motorola MLM309 562'59 
534-34 MLM309G 562-16 
534-36 National LM309 ,116-12 
547-25 LM309H 562-19 
547-26 LM309K 662-65 
534-37 Raythaon LM309H 562-28 
547-35 - LM309K 562·71 
547-27 Signetics LM309DA 562-77 
534-38 LM309DB 562-31 
547-28 Silicon G SG309K 562-81 

,100-1'1 SG309T 562-34 
'101- 4 TI LM309 .. 662-37 
,101-13 3090 RCA OO090A 523-134 

534-39 CA3090AQ '106- 4 
, 114-14 3091 RCA CA3091 572-88 
, 115-12 3093 RCA CA3093 515-82 

547-.30 3094 RCA CA3094 167-62 
534-40 ./ 512-130 
547-32 , 621-113 
534-42 629-106 
547-31 531-117 
534-41 532- 8 
547-33 545-29 
534-43 '114- 3 
547-34 '114- 3 -
534-44 , 114- 3 
512-120 '114- 3 
522- 8 , 114- 3 
524-32 '114- 3 
531-37 , 114- 3 
531-115 OO094A 167-63 
542- '8 512'131 

'101-21 531-118 
,101-21 532-13 
'101-21 545-30 
'101-21 OO094B 167,64 
'101-21 512-132 
,101-21 531-119 
,IH- 2 532-16 
'114- 2 545-31 
'114- 2 3095 ,RCA 00095 515-69 
, 114- 2 '103-18 
'114- 2 3096 RCA CAaOg6 514-158 
'114- 2 OO096A 514-159 

512-125 3097 RCA CA3097 515-79 
522- 9 3098 RCA 00098' 203-173 
524-33 571-105 
531..-38 3099 RCA 00099 203-174 
531-116 

Burr-BrownUAF31 
571-106 

542- 9 31 571-14 
'101-21 31LOI AMD 31l01C 617-36 
,101-21 31LOIM 617-37 
, 101-21 310 AMD LM310 528-23 
'101-21 , Fairchild ,.A310C 528-24 
,101-21 Intarsil 310 528-25 
'101-21 Micro Pow .. Ps31 0 514-14 

515-19 Motorola MLM310 528-26 
515-20 National LM310 528-27 
515-21 ,110-'6 
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310 Signetics TAA3l0A 522-11 3118 Silicon G SG3118A 534-45 3140 RCA CA3140B 532-15 320 Silicon G SG320-0SK 565-102 
Silicon G SG3l0 528-22 3119 Motorola MC3119 199-23 536-31 / SG320-05T 565-89 

3100 GI CK3100 522-180 312 AMO LM312 547-19 TI TMS3140 633-37 SG320-12K 566-101 
Micro Net MN3100 377-28 ITT 1TT312-1 166-121 3141 TI TMS3141 633-39 SG320-121 566-88 
Motorola MC3100 186-99 ITT312-5 166-122 3142 RCA CA3142 526-80 SG320-15K 567-17 
RCA CA3100 532-141 Micro Net MN312 378-18 TI TMS3142 633-45 SG320-15T 567- 4 

545-43 1108-15 3143 RCA CA3143 525-131 SG320-5.2K 566-15 
31000 Mostek MK31 000-3 627-60 MN312H 378-19 3144 RCA CA3144 525-132 SG320-5.2T 566-10 
3101 A.MO 3101 616-108 MN312R 378-24 3145 National LM3145 514-130 320H05 National LM320H05 565-85 

Intel Mal01 617-24 Micro PowoMPS31 2 514-16 LM3r45A 514-131 320H06 National LM320H06 566-29 
M3101A 616-93 National LM312 547-20 Plessev SL3145 514-140 320H08 National LM320H08 566-51 
3101 616-109 Raytheon LM312· 547-21 3146 National LM3146 514-132 320H09 Na~onal LM320H09 566-69 
3101A 616-80 Teledyne S 312A1C 166-124 LM3146A 514-133 320H12 National LM320HI2 566-85 

Motorola MC3101 184-10 312B/M 166-125 Plessey , SL3146 514-141 320H15 National LM320H15 566-111 
Signetics N3101A 616-86 Toshiba TMM312 620-120 RCA CA3146 514-145 320H18 Notiorral LM320H18 567-31 

S3101A 616-102 TMM312-1 620-95 CA3146A 514-146 320H24 National LM320H24 567-57 
TI TMS3101 632-98 3120 Motorola MC3120 189-17 Silicon G SG3146 514-152 320H5.2 National LM320H5.2 566- 6 

31013 AMO 31013 617-23 RCA CA3120 526-79 3147 RCA CA3147 526-22 320K05 National LM320K05 565-97 
3102 Motorola MC3102 190-172 "07-16 3t5 Panasonic AN315 521-147 320K06 National LM320K06 566-39 

RCA CA3102 515- 9 Sanken SI3120E 564-10 Siemens TCA315 530- 6 320K08 National LM320K08 566-61 
3103 Motorola MC3103 190-169 TI TMS3120 632-88 , 551-36 320K09 National LM320K09 566-75 
3104 Intel 3104 192-41 3121 Motorola MC3121 189-104 3150 Motorola Mq150 179-115 320K12 National LM320K12 566-96 

616- 7 RCA CA3121 525-123 , .94- 7 320K15 National LM320K15 567-12 
Motorola MC3104 187-55 TI TMS3121 632-73 Sanksn SI3150E 564-61 320K18 National LM320K18 567 -35 

3105 Motorola MC3105 186- 4 3122 Motorola MC3122 189-147 3151 Motorola MC3151 179-116 320K24 National LM320K24 567-63 
3106 Intel 3106 618-93 TI TMS3122 632-46 , 94- 7 320K5.2 National LM320K5.2 566-18 

3106-8 618-91 3123 Motorola MC3123 188-114 Toshiba T3151 867,105 320M05 National LM320M05 565-86 
310M 618-60 RCA CA3123 521'29 3152 Motorola MC3152 180-24 320M06 National LM320M06 566-30 

Motorola MC3106 183-103 TI TMS3123 632-47 , 94- 7 320M08 National LM320MOB 666-52 
3107 Intel 3107 618-94 3124 Motorola MC3124 185-75 3153 Motorola MC3153 180-17 320M09 National LM320M09 566-71 

3107-8 618-92 3125 Motorola MC3125 185-76 3154 Motorola MC3154 179-165 320M12 National LM320M12 566,91 
3107A 618-61 RCA CA3125 525-124 3155 Motorola MC3155 179-117 320M15 National LM320M15 567- 7 

Motorola MC3107 186-49' 312.6 Motorola MC3126 183-72 316 AMO LM3!6 549-10 320M!8 National LM320M18 567-32 
3108 Motorola MC3108 170-172 National LM3126 525-90 LM316A 540-11 320M24 National LM320M24 567-59 
3109 Motorola MC3109 171-52 RCA CA3126 525-125 National LM316 549-12 320M5.2 National LM320M5.2 566- 7 
311 AD AD311 , * 579 CA3126Q ,,07-15 LM316A 540-13 320T05 National LM320T05 565-QB 

517-41 TI TMS3126 632-94 Panasonic AN31 6 527-52 320T06 National LM320T06 566-40 
AMD LM311 517-52 3127 Plessey SL3127 514-171 Raytheon LM316 549-14 320T08 National LM320T08 566-62 
Fairchild ,.AF311 518- 3 RCA CA3127 514-172 LM31M 540-15 320T09 National LM320T09 566-76 

pA311C 517-42 523-104 3160 Motorola Me3160 181-172 320Tl2 National LM320T12 .. §.§,.Q:.aL "--
CC0311 571-52 524·115 , 94- 7 320T15 National LM320T15 567-13 

Intersil 311' 517-43 TI TMS3127 632-99 3161 Motorola MC3161 181-46 320T18 . National LM320T18 567-36 
ITT 1TT311-1 166-109 3128 Motorola MC3128 179-54 3162 Motorola MC3162 181-47 320T24 National LM320T24 567-64 

ITT31'-5 166-110 RCA CA3128 525-125 -, 94- 7 320T5.2 National LM320T5.2 566-19 
Micro Net MN311 377-92 TI TMS3128 633-22 3163 Motorola MC3163 .181-48 3200 GI CK3200 522-181 

MN311H 377-93 3129 Motorola MC3129 179-58 317 National LM317 569-84 Mostek MK3200 627-98 
Micro PowoMPS311 514-15 TI TMS3129 - 633-32 TI LM317 569-87 3205 Intel 3205 177-112 
Motorola MLM311 517-44 313 Hughes 313 627-75 3170 RCA CA3170 525-133 3207 Intel 3207A 394-103 
National LF311 518- 4 National LM313 572-173 318 AMO LM318 - 530-25 3207A-l 394'104 

LM311 517-4·5 Panasonic AN313 521-175 550- 7 ITT ITT3207 394-105 
,,01- 5 Teledyne S 313A1C 166-126 Fairchild ,.A318 530-32 Signetics 3207A 394-110 
,,04-,7 313B/M 166-127 LM318 550- 8 3207A-l 394-111 
"04-20 Toshiba TMM313 622-13 Hughes 318 527-76 3208 Intel 3208A 398-152 
",4- 8 TMM313-1 621-105 Micro PowoMPS318 514-40 321 ITT ITT321-1 166-160 

Raytheon LM311 517-48 3130 Motorola MC3130 199-12 National LM318 530-37 1TT321-5 166-161 
RCA CA311 517-47 RCA CA3130 532- 4 550- 9 National LM321 512-141 
SGS TBA311 526·81 550-41 ,,01- 6 , 114-14 
Signetics LM311 517-49 CA3130A 532- 5 ,,0,- 6 LM321A 512-144 
SiliconG SG311 517-50 541-16 Raytheon LM318 530-41 Teledyne S 321A1C 166-170 
Teledyne S LM311 517-51 CA3130B 532- 6 550-12 321B/M 166-171 , 

311A1C 166-111 536-29 TI LM318 530-44 3210 Intel 3210 ,,21-16 
311B/M 166-112 TI TMS3130 633-36 550-11 Micro Net MN3210 378-69 

TI LM311 517-40 3131 Motorola MC3131 187-149 3181 Toshiba T3181 867-103 3211 Micro Net MN3211 378-79 
Toshiba TMM311 620-119 RCA CA3131 521-152 T3181A 612-15 32112 Hitachi H032112 632-29 

TMM3"-' 620-94 TI TMS3131 633-38 T3181B 612-16 3212 Intel M3212 869-27 
3110 Motorola MC3110 185- 6 3132 Motorola MC3132 188-53 3183 Plessey SL3183 514-162 3212 869-26 
.3111 Hitachi H03111 524-45 RCA CA3132 521-153 RCA CA3183 514-164 Micro Net MN3212 378-17 

Motorola MC3111 183-60 TI TMS3132 633-44 CA3183A 514-165 3213 Hitachi H032.13 628- 7 
3112 Motorola MC3112 185:120 3133 Motorola MC3133 188-17 Silicon G SG3183 514-167 3214 Hitachi" H03214 628- 8· 

TI TMS3112 632-45 TI TMS3133 633-80 SG3183A 514-168 628- 9 
3113 TI TMS3113 633-35 3134 Motorola MC3134 188-163 319 AMO LM319 519-29 Intel M3214 869-21 
3114 AMO TMS3114 633-15 RCA CA3134 526-123 Micro Net MN319 377- 9 3214 869-20 

TI fMS3114 633-19 3135 TI TMS3135 632-92 National LM319 519-30 3216 Intel M3216 869-16 
3115 Motorola MC3115 184-120 3137 RCA CA3137 525-130 Signetics LM319 519-31 3216 869-15 
3116 MotorOla MC3116 184-121 11 TMS3137 632-109 3190 Toshiba T3190 867-95 Toshiba T3216 867-101 
3118 Motorola MC3118 199-34 3138 RCA CA3138 514'102 32 Burr-BrownVFC32· 573-149 3217 Silicon G SG3217 546-19 

National LM3118 514-58 CA3138A 514-103 Reticon TAO-32 ",9-,5 3218 ;Toshiba T3218 867-97 
LM3118A 514-59 TI TMS3138 633-28 TAD32 573-101 322 ITT ITT322-1 166-147 

PI~sey SL3118 514-62 3139 RCA CA3139 525-12 32X32 Reticon RA32X32 572-18 1TT322-5 166-148 
SL3118A 514-67 TI TMS3139 633-33 320 Exar XR320 561-74 National LM322 561-81 

RCA CA311S 514-70 3140 RCA CA3140 532-12 Panasonic AN320 525- 7 Teledyne S 322A1C 166-151 
CA3118A 514-71 550-42 Signetics TAA320 512-114 322B/M 166-152 

Silicon G SG3118 547-22 CA3140A 542-12 TAA320A 512-115 3222 Intel 3222 394- 3 

Arranged alphanumerically from left to right 
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3225 Intel 3225 ,121·16 3301 
3226 Intel M3226 869·18 

3226 869·17 
323 ITI ITI323·1 166·177 

1TI323·5 166·178 
National LM323 562·95 
SiliconG SG323 562·92 
Teledyne S 323A1C 167· 6 

323B/M 167· 7 3302 
3232 Intel 3232 394· 6 

Motorola MC3232A 394· 7 
324 AMD LM324 532·58 

558· 3 
Exar XR324 532·63 

558· 6 
Fairchild ,.A324 532·66 

558· 5 
Intersil LM324 532·69 

558· 8 3303 
ITI ITI324·1 166·162 

ITI324·5 166·163 
, Motorola MLM324 532·70 

558· 9 
National LM324 532· 73 

558·10 
LM324A 556·27 

Raytheon LM324 532· 79 
558·13 

RCA CA324 532· 76 
558·12 3304' 

Signetics LM324 532·82 
558·15 

Silicon G SG324 532·85 
55B·18 

Teledyne S 324A/C 166·172 
324B/M 166·173 

TI LM324 532·88 3305 
558·20 

3240 Sanken SI3240E 565·44 3306 
Teledyne P 3240 367·13 

3242 Intel 3242 394· 9 331 
3245 Intel 3245 394·80 

Motorola MC3245 394·82 
325 Hughes 325 527·77 

ITI 1TI325·1 167· 9 
1TI325·5 167·10 

Micro Net MN325 377·29 
National LM325 ' 567·102 3310 
Panasonic AN325 525· 8 332 
Siemens TCA325 530· 7 

547· 8 
Teledyne S 325A1C 167·13 

325B/M 167·14 
3250 Silicon'G SG3250 531·122 

545·54 
3257 Fairchild 3257 606·23 
3258 Fairchild 3258 606·12 3320 
326 ITI ITI326·1 167·11 

ITI326·5 167·12 3321 
National LM326 567·90 3322 
Panasonic AN326 525· 9 
Teledyne S 326A1C 167·15 

326B/M 167·16 ' 3324 
3260 Fairchild 3260 606·41 
3262 Fairchild 3262A 204· 6 3329 

525'18 333 
3262B 204· 7 , 

525·19 
327 National LM327 567·94 

Signetics TBA327 525·136 
328 Micro Net MN328 376·44 3330 

MN328B 376·64 3331 
National LM328 570·95 334 
Panasonic AN328 526· 74 

329 Micro Net MN329 377·39 
National LM329 573· 5 

330 SGS M330B 622·58 
M330C 622·41 

3300 GI CK3300 523·12 
Micro Net MN3300 379·13 3340 

3301 Fairchild ,.A33.Ql C 532·51 3341 
558·48 

Intel M3301A 624·62 

26 

a ... 
Source DevIce Pege-Una Number Source Device 

Intel M3301A 624· 76 3341 Fairchild 3341 
3301A 624·48 3341A 

Motorola MC3301 532·52 ITI ITI3341 
558·49 3342 Fairchild 3342 

National LM3301 532·53 ITI ITI3342 
558·52 

Raytheon RC3301 532·54 3343 Fairchild 3343 
558·50 

Fairchild ,.A3302C 520·48 3346 Fairchild 3346. 
Intel 3302A 625·40 Motorola MC3346 

3302A·4 625·49 3347 ITI ITI3347 
3302AL·6, 625·50 3348 Fairchild 3348 

Motorola Me3302 520·47 3349 Fairchild 3349 
National LM3302 520·53 335 ITI 1TI335·1 
Raytheon RV3302 520·49 ITI335'5 
Signetics MC3302 520·50 Micro Net MN335 
Silicon G SG3302 520·51 Siemens TCA335 
Teledyne S 3302 520·52 Teledyne S 335A1C 
Exar XR3303 532·99 335B/M 

558·26 3351 Fairchild 3351 
Fairchild ~A3303C 532·102 33511 Fairchild 33511 

558·27 33522 Fairchild 33522 
Motorola MC3303 532·105 3355 Fairchild 3355C 

558·28 3357 Fairchild 3357·1 
MPQ3303 514·95 3357·2 

Sprague ULN;3303 203·171, ITI ITI3357 
561·60 3359 Motorola MC3359 

, 96·12 3360 Motorola MC3360 
, 96·12 3370 Motorola MC3370 

Intel 3304A 625·101 3380 Motorola MC3380 
3304A·4 625·108 
3304AL·6 625·103 3383 Fairchild 3383 

Sprague ULN·3,304 203·178 3386 Motorola MC3386 
561·60 339 AMD LM339 

, 96·12 LM339A 
, 96·12 Fairchild ,.A339C 

Sprague ULN·3305 203·182 Intersil LM339 
, 96·12 LM339A 

Sprague ULN·3306 203·186 Motorola MLM339 
, 96:12 MLM339A 

Hybrid Sys DAC331M·l0 377·24 National LM339 
DAC331M·12 378·31 
DAC33'fM·8 376·40 LM339A 

Panasonic AN331 526· 75 Raytheon LM33,9 
SGS ·TBA331 514·147 RCA CA339 
Teledyne S 331A1C 167·60 CA339A 

331B1M 167·61 Signetics LM339 
Motorola MC3310 523·25 , LM339A 
ITI 1TI332·1 167·52 Silicon G SG339 

1TI332·5 167·53 SG339A 
Panasonic AN332 526·34 Teledyne S LM339 

526·170 LM339A 
Teledyne S 332A1C 166·12 TI LM339 

167'54 340. National LM340 
3328/M 166·13 LM340·10 

167·55 LM340·12 
Motorola Me3320 521·80 LM340·15 
Toshiba T3320 867 ·99 LM340·18 
Motorola MC3321 521·81 LM340·24 
Intel 3322A 625·41 LM340·5 

3322A·4 625·51 ~M340·6 

3322AL·4 625·52 LM340·8 
Intel 3324A 625·102 LM340LA·l0 

3324A·4 626· 3 LM340LA·12 
ITI 1TI3329 628·69 LM340LA·15 
ITI 1TI333·1 167·46 LM340LA·18 

ITI333·5 167·47 LM340LA·24 
' Micro Net MN333 376·54 LM340LA·5 
Teledyne S 333A1C 167·48 LM340LA·6 

3338/M 167·49 LM340LA·8 
ITI 1TI3330 628·66 L340·15 
ITI 1TI3331 628·67 Panasonic AN340 
Harris HD334 179·21 Signetics LM340·15 
ITI ITI334·1 166·26 LM340·18 

ITI334·5 166·27 LM340·24 
Panasonic AN334 526·35 LM340·5 

526·171 LM340·6 
Teledyne'S 334A1C 166·30 LM340·8 

334B/M 166·31 3400 GI ' CK3400 
Motorola MC3340 524·31 ER3400 
AMD 3341 ,121·2 Toshiba TD3400 • 

3341C 608·56 34000 Mostek MK34000·3 
Fairchild 3341 608·57 3401 Fairchild ,.A3401C 

11 Indicates page number in Application Note Direclory * Indicates additional dala is provided on the page noted 

ae .. 
Pege-Una Number Source Device Page-Una 

632· 75 3401 Fairchild ,.A3401C 558·55 
608·60 Motorola MC3401 532·44 
608·61 558·56 
632·71 National LM3401 532·43 
608·62 558·53 
632·72 Raytheon RC3401 532·46 
632·82 558·57 
633·16 RCA CA3401 532·45 
633·43 558·57 
514·122 $ilicoo G SG3401 513·63 
632·85 TI TMS3401 628·81 
632·42 Toshiba TD3401 187·18 
632·43 34015 Fairchild 34015BC 630·102 
166·19 34015BM 630·108 
166·20 3402, Silicon G SG3402 572·91 
376·67 3403 Exar XR3403 532·100 
551·37 558·32 
166·23 Fairchild ,.A3403 558·33 
166'24 pA3403C 532·103 

f 121·13 Motorola MC3403 ' 532·106 
608·55 558·34 
608·49 Raytheon RC3403 * 588 
633·81 * 588 
632·91 532·108 
632·84 558·35 
632·90 RC3403A * 586 
573·164 557·46 
521·101 RM3403 532·109 
573·165 RV3403 * 588 
203·161 532·111 
573·41 RV3403A * 588 
628·39 * 586 
514·123 557·47 
520·21 558·37 
519·46 Toshiba TD3403 ;187·19 
520·22 3404 Intel 3404 191·33 
520·24 Toshiba TD3404 170·150 
519·48 3405 Toshiba TD3405 171·31 
520·26 3406 Toshiba TD3406 178·100 
519·50 3407 Toshiba TD3407 178·56 
520·28 3408 Intel 3408A 398·154 

,104·18 Motorola MC3408 376·37 
519·53 Toshiba TD3408 183·180 
520·30 3409 Plessey MP3409 628·20 
520·32 TI TMS3409 628·21 
519·52 Toshiba TD3409 184·42 
520·34 341 National LM341·12 563·108 
520· 5 LM341·15 564·46 
520·36 LM341·18 564·93 
520· 3 LM341·24 565·33 
520·38 LM341·5 562·44 
520· 7 LM341·6 562·114 
520·40 LM341·8 56.3·43 

,115· 4 Panasonic AN341 526'·110 
563·81 Teledyne S 341A1C 167·35 
564·18 341B/M 167·36 
564·58 3410 Motorola MC3410 377·15 
564-97 MC3410C 377·17 
565·41 Toshiba TD3410 185·174 
562·85' 34107 Toshiba TD34107 181·12 
563·16 34121 Toshiba TD34121 195·48 
563·62 3416 Motorola MC3416 372·21 
563·77 , ,115· 8 
563·92 Toshiba TD3416 178·81 
564·31 3417 Plessey MP3417 628·10 
564·83 TI TMS3417 628·11 
565·19 Toshiba TD3417 178·37 
562·10 34192 Toshiba TD34192 175·42 
562·101 34193 Toshiba TD34193 173·55 
563·31 342 ITI ITI342·1 167·80 
564·70 ITI342·5 167·81 
526·111 National LM342.10 563·79 
564·65 LM342·12 563·97 
564·100 LM342·15 564·35 
565·48, LM342·18 564·85 
562·78 LM342·24 565·24 
563·13 LM342·5 562·20 
563·56 LM342·6 562·104 
522·182 LM342·8 563·34 
608·22 Panasonic AN342 525·105 
186·79 Teledyne S 342A/C 167·83 
627·34 342B/M 167·84 
532·42 3420 Motorola MC3420 573·42 
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3420 Toitliba T03420 184·174 348 NatiOnal LM348 
" 

557·41 3507 Hitachi H03507 628·23 355 Teledyne S 355B/M 581·65 
3421 TOIhiba T0342 I 183'40 Teledyne S 348 167·121 3506 8u«·Brown3508J 543·26 TI Lf355 549·21 
3423 Motorola MC3423 572·161 3486 Motorola , MCj3486 391·46 Fairchild 3508 626·48 LF355A 5M·41 
3425 Motorola MC3425 524· 4 3487 Motorola MC3487 387.48 Hitachi HD3508 628·12 3550 Burr·Br0wn355OJ 530·46 
3426 Motorola MC3426 524. 5 349 AMO ' LM349 557.43 3509 Hitachi H03506 628·35 535·17 

Toshiba T03426 178·136 Fairchild ,.A349 557.44 351 AD AD351J 517·37 3550K , 530·56 
343 Micro Net MN343 573·75 Hybrid Sys OAC349 378·50 AD351 II: 517·38 535·20 

National ~343 530;82 OAC349M 378·51 , AD351S 517·39 3550S 530·47 
Panaaonic 343 525·106 PallllOllic AN349 I 526·76 Micro PowIMPS351 514·36 535·18 
Teledyne S 343A1C 166· 3 527·11 Teledyne 5 351A1C 1-67·73 3551 Burr·8r0wn355IJ 532·145 

3438IM 166· 4 Teledyne S 349A1C 167,124 3518/M 167·74 535·30 
3430 Motorola MC3430 398·136 349B1M 167.125 3510 Hitachi ' H03510 628·40 35,515 532·146 

519·33 3490 Motorola MC3490 381·22 Motorola MC3510 377·16 5f5.31 
Toshibe T03430 ' 184-94 Toshiba T03490 173·129 3511 j Silicon G SG3511 570·47 3553 Bu«·8r0wn3553 5 2·25 

3431 Motorofa Mc3431 398,·131 3491 Motorola MC3491", 381·43 3512 Fairchifd 3612A 607·23 628, 7 
519·34 Toshiba T03491 198·26 3114 AMI 831114 • ItO 3554 Burr·8r0wn3554A - 529·1\2 

3432 ' Motorola MC3432 398·138 3492 Toshiba T03492 175·113 , 625·79 535·32 
519·35 3493 Toshiba TD3493 171·139 ITT 1TT3514·1 625·74 35548 529;113 

3433 Motorola MC3433 398·139 3494 Motorola MC3494 381·23 1TT351H 625·82 534· 4 
\ 519·36 3495 Motorola MC3495 381·11 Synertelt SY3514 625·69 3554S 529·1\4 

'3437 Motorola MC3437 38g·29r Toshiba T03495 196·95 3614191 Fairchild 3514191 625·78 535·29 
Toshibe T03437 186·143 3496 Motorola MC3496 381·12 3514192 Fairchild 3514192 625·81 Sanken 813554 562·89 

3438 Motorola MC3438 392·23 350 HugheS 350 527·78 351519 F.~rchild 3,51519 625·72 3556 Motorola , MCa556 561·109 
TOshilili T03438 187·100 ITT TCA350 524.21 3516192 Fairchild 3515192 625·73 3558 Motorola MC3558 553·52 

344 National LM344 530·86 571·54 352 Hughes 352 527.79 35581 Fairt;hild 355~1 606·13 
548·36 ,119· 8 Micro PowdIIPS35,2 5,14·36 35582 FairChild 35582 606·14 

Teledyne S 344A1C 167·30 , 1t9· 8 National LF352 512·86 356 AMD ,LF356 549·22 
344B1M 167·31 Micro POWIMPS350 514·34 551·48 Fairchild ,.AF356 549·23 

3440 Motorola MC3440 392· 6 Panesonic AN350 526·77 3520 Motorola MC3520 673·43 ' ,.AF355A 536·43 
Toshiba T03440 185·50 

, 
527·1,2 3521 Burr·8rowri3521 , 98·8 

, 
Intersil Lf356 649,·24 J 

3441 Motorola MC3441 392· 7 Teledyna S 350A/C 167·70 3521H 534· 2 Motorola LF355A 536·45 
Toshiba' T03441 176·86 3506/M 167·71 3621J 

,. 
533·41 Natio~al LF356 ' 5:$9,25 

3442/ , Toshibe T03442 176·87 3500 Surr·Br0wn3500 SERIES ,,10·22 3621K 533·40 I LF355A 536·49 
3443 Motorola MC3443 392· 8 3500A 543·30 3521L , 631·65 PMI PM356 549·26 
3444 Motorola MC3444 571·144 35008 538. 2 533<39 PM356A 636·47 
3445 Fairchild 3445 623·36 3500C 535,33 -3521R 533·42 ,Raytheon i.F356 549·27 , 

( 3448 Motorola MC3446 392· 5 3500E 531~84 3522 Burr·8r0wn35~2J 535·14 TI Lf356 649·28 
3449 Motorola MC:W49 200·172 534·50 3522K 531·34 LF356A 536·51 
345 

; 
PI,...., SL345 514.49 3500MP , 553,16 533·47 357 AMO LF357 549·29 
Siemens TOO45 573·137 3500R 543·31 3522L 531'.23 FairChild, ,.AF357 549·30 

3461<5.0 NatiOnal LM345K5.0 588- 2 3500S 538· 3 542· 5 ,.AF357A 537· 3 
34511:5.2 National LM346K5.2 568·23 ' 3500T 536·34 3622S 531·35 Intersil LF357 549·31 
3450 Motorola MC3450 391.42 ' GI CK3500 522·147 533·48 Motorola LF357A 537. 5 

,122· 5 3501 Burr·8r0wn3501A 543·11 3623 Surr·Br0wn3523J 531·19, , Nalional Lf357 549·32 
TQ8hiba T03450 189·10 3501B 537·63 535. 8 LF357A 537· 9 

3451 Toshiba T03451 188·106 350IC 537·51 352311: 531·15 PMI PM357 ,549·3a 
3452 Motorola ,MC3452 391·44 " 3501R 543·12 533·45 PM357A 537· 7 

,122- 5 a501S 537·54 3623L 631·10 Raytheon Lf357 649·34 
3453 Motorola MC3453 387·37 National ' MM3501 824·33 533·44 n Lf357 549·36 
3456 Motorola MC3468 581·108 Silicon G SG3501 668· 3 Hitachi W3523 628·15 LF357A 537·11 
3458 Motorola MC3458 632·37 570·88 Motorola MC3523 572·162 3571 Bu«:Brown3571A 629·87 

554·52 SG3501A 568· 7 3524 Hilachi H03524 628·16 537·12 
3459 Motorola MC3459 . 394·49 670·83 ' SiliconG SG3524 5,73·48 3671AM 530·91 

,,22· 5 3502 ~ H03502 628·48 353 , Hughes 353 \ 527·80 MOlorola MC3571 657·33 
348 Teledyne S 346 167·78 Silicon G SG3502 570·80 Panaaonic AN353 621·39 3572 Burr·8rown3572A 529·82 
3480 Motorola MC3460 394·50 3503 ,Butr·8r0wn3503A 552·',8 Si~ns 5353 202·143 537·13 

,,22- 5 35038 651· 9 3538 Fairchild 13538.1 620·24 3572AM 530·92 
Toshiba r03460 189·44 3503R 552· 9 3538·2 620·78 358 Micro POWIMPS358 514·44 

3461 Motorola MC3461 ,398·125 3503S 551.10 3538F 6l1i·lt3 Molorola MLM358 532·23 
3466 MOIOrola MC3466 394·77 Exar XR3503 532·101 3539 ' Fairchild 3539 620·127 554·48 

561·30 !>57.'21 3539·1 620·125 National LM358 532·26 
3467 Fairchild FQ3467 514·111 Fairchild ,.A3503M 532·104 3539·2 620·126 ' 555·32 

Motorola MC34,67' 512·1m 
J HD3503 

567·22 354 Hughes 354 527·81 ,1()1.16 
,572.156 Hilechi 628·87 3640 Butr·8r0wn3540J 533· 9 ",0,·,6 

MH<l3467 "514·113 HM3503 614·36 552·11 LM368A 532·29 
'National' OH3467C 514·114 HM3503·1 614·18 3642 At;). A035~ 

\ 
551·22 553·38 

3468 FaiR:hild F03468 514·112 HM3503·2 614·34 Butr·Br0wn3542J , ,5S-1.17 TI !.M358 532·34 
Motorola MC3468 512·169 Motorola MC3503 ; 532·107 3642S 551·111 555·35 

I 572·167, 557·23 Fairchild 3642 621·89 3580 Buir·Brown35,8OJ 529·110 
347 Teledyne 5 347 , 94·15 ~RM3I03 .- 35422 Fain;hild 35422 621·84, 530·89 

347A1C 167·86 • iI88 3545 Fairchild 3545 622·24 549· 4 
3478/M 167·87 532·110 .355 AMO ,LF355 .549·15 3581 8urr·Brown3581J 529·128 

3471 Motorola MC3471 557·32' 657·24 Fairchild ,.AF355 649·16 530·105 
3472 Toshiba T03472 179~106 . RM3II03A ' .Ht ,.AF355A " 536·33 540· '3 
3473 Toshiba T0347~ 181·11 RM3503A' 556·33 Intersil 'LF355 549·T7 3582 Burr·Brown3582J 530·16 
3474 Toshiba T03474 181·151 , Toshiba TD3503 !197~177 Motdroia Lf356A ,. 536·35 , 530'·107 
3475 Toshiba T03475 191·105 3504 Hitachi H03504 629· 4 NIIIionII Lf355 549·18 ,540· 4 
3476 Motorola MC3476 531·11C 3505 Bu«·8r0wn3505J 648·49 LF355A 536·39 3583 8urr·B1OVI(I13583 529·108 

548·13 Hitachi H03505 628·79 PI ... 8\' SL355, 571·86 530·10'8 
Toshiba TD3476 181·'82 3606 Burr·Br0wn3605J 543·25 PMI PM355 549·19 540· 6 

348 AMD LM348 557·36 Hitachi . H03508 628·22 PM355A 536·37 360 Micro Net MN360 378·77 
Fairchild ,.A348 657·37 3507, 1Iim·8r0wn350TJ 530·50 ,Raytheon LF355 549'20 MN360H 378·78 
lnIeraif LM348 567·39 5~; 4 Teledyne S 355A1C 56,1·64 National LM360 617:15 

Arraii'ged aJph8numerjcaliy from left to right 
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.... ' 
Num. Sou ... p ... LIne Nu~ 

360 National 'LM360 , 105- 2 362 
Panasonic AN360 522-35 
Pless.ey SL360 514-26 
SM5 SMS360 870-102 

3600 LSI Comp 03600 158-125 
RCA <;A3600 515-74 

CA3600E ' 160-22 3821 . 
SMC KR3600 383-48 

3601 Intel M3601 611-26 
, 3801 *116 

611- 8 
,,20-18 3822 

3101-1 *1.6 
610-79 

3102 Intel 3802 * 117 
611-97 

",0-'8 
3102-4 * 1.7 ( 

612- 9 3624 
3102l-l *1.7 

612-11 
Mostek MK3602 611-79 

3103 National D83103 *47& 3&26 
*476 

391- 3 
398-116 

3604 Intel • M36Q4 612-66 
3604 612-44 

,,20-18 3626 
3604-4 612-65 
3694L-6 612-71 

612-75 3627 
National D83104 *475 3121 

*476 
390-36 363 
398-114 

310& Intel 3101 *111 
612-104 

\ 310&-1 *111 
3605-2 612-88 3630 

National DS3101 *478 3631 
398-147 3632 

3101 National DSalOI ~478 3633 
398-148 

3107 National D83107 *478 3634 
398-149 364 

31OS· Natlonel DS310S *478 
398-160 3140 

361 National LM361 517-12 
"05- 2 3142 

5MS 5M5361 870-103 
Teledyne 5 361A1C 167-105 3843 

3618/M 167-106 
3611 / National 053611 395-116 3144 

Signetics OS3611 395-117 
Spregue UON-3611 395-119 384& 

3612 National OS3612 396-23 
, Signetics 053612 396-24 3M& 

Spnigue UON'3612 396-26 
3613 National 053613 396-104 3847 

Sign~ics 053613 396-103 .. 
Sprague UON-3613 396-106 3848 

3614 National 053614 I 396-154 
Si9netics 053614 396-155 3841 
Spregue UON-3614 396-157 

38143 NatIonal DS38143 *413 3650 

li8144 ,. Naklnal D838144 
394-71 

*484 3851 
394-54 

38147· NatIon.1 D8~147 *411 
\ 394-133 

38141 National D838149 *412 3652 
395-46 

31'173 NatICIIIIIl DS31173 *413 3853 

- , 394-72 
38174 National D831174 *484 366 

394-55 
31177 Nationel Dsll177 *411 3660 

'1 394-135 
31". ~eI D838178 *4IZ 

395-48 
362 HU9hes 362 527-82 367 

Micro Net MN362 378-67 

28 

... 
Sou ... DevIOIt p ... Un. Num. Souroe. Device _ p ... Un. 

Micro Nat MN362H 378-68 367 Teledyne S 367A1C 167-127 
Piessey SL362 514-27 367B 389-24 

,,03-'5 
v 

367B/M 167-128 
5MS SM5362 ' 870-108 367e 389-25 
Teledyne S 362A1C I 167-95 367M 389-21 

362B/M 167-96 3670 Burr-Brown3670 , 97-11 
Intel 31Z1 *111 3670J 512-81 

611- 9 3670K - 512-82 
, 120-18 3670S 512-83 

3121-1 *1 .. NatIon.1 D83170 *477 
610-80 394-61 

Intel 3122 *1., 3671 ITT ITT3671-1 398-95 
611-98 

, 
ITT3671-5 39'8-96 

t 120-18 Natlonel DS3871 *484 
3822-4 *197 394-66 

612-10 3172 NatlCIIIIII D83I'12 *478 
3122L-I . *117 394-68 

612-12 3173 National D83173 "417 
Intel M3624 612-70 394-70 

3624 612-45 3874 NalCIIIIII DI3174 *488 
,,20-'8 394~53 

3624-4 612-69 3176 NIItIoNoI D8317& *4~1 
Intel 31,26 *,11. 1394-127 

613- .3 3171 NatIon.1 D83171 *410 
31Z5-1 *1 •• 394-76 
3625-2 612;89 3177 National D83177 *411 

Nalonel D8382& *415 . . 394-131 
398-130 3178 National D83171 *412 

Surr-8rown3626A 512-72 395-38 
3626B 512-73 3171 National DS3171 *413 
3626C 512-74 395-43 

Burr-Brown3627 512-88 368 Teledyne S 368A 389-22 
National D13129 *411 368A1c 167-131 

394-142 368B 389-26 
AMO LM363 398-110 368B/M 167-132 

!;M363A 398-111. 368C 389-27 
(SMS 5M5363 '870,109 368M 389-23 
Teledyne 5 363A1C 167-101 3686 National OS3686 396-64 
I 363B/M 167-102 560-135 
NatIonal 0536S0 149-76 3687· National 053687 396-65 
National 053631 395-122 560-136 
National 053632 396-29 3688 National 053688 387-43 
Hitachi H03633 522-75 3689 National 053689 391-48 
National 053633 396-110 369 NEC ~P0369 399-49 

• National' 053634 396-160 3690 National 053690 391-50 
Micro Net MN364 378-75 370 ITT 1TT3?0-1 166-102 

MN364H 378-76 ITT370-5 ,166-103 
National DI3140 *477 titi)ic 5ys LS370 521-13 

394-59 Micro Net MN370 378-99 
Nalonel D83142 *178 MN370H 378-100 

394-64 National LM370 512- 9 
National .D83843 *417 521-16 

394-69 , 104- 5 
National D83144 *488 ,,04- 5 

394-51 Panasonic AN370 522-36 
Nadonal D83146 *478 5ignetics TAA370 521- 9 

394-125 Teledyne 5 370AlC 166-104 
National D83848 , *410 370B/M 166-105 , 

- 394-74 3700 National LX3700 572-147 
Nadanal DS3847 *411 , 118-11 

394-129 LX3700 SERIESlI18-20 
~atIonal DS3848 *482 

395·36 3701 ITT ITT3701 
Naklnal DS3848 *413 

395-41 
Burr-Brown3650 . 512-90 
National. ' D53650 391-43 3702 Mostek MK3702-1 
Nadonal D83851 *411 MK3702-2 

*418 MK3702-3 
391-51 National LX3702 
398-140 3704 National LS3704 

8urr-Br0wn3652 512-91 3705 Fairchild 3705 
National 053652 391-45 National illM3705 
NatIonal D83853 *418 

398-141 LM3705 
Micro Net MN366 378-63 5i1iconiJc 513705 

MN366li 378-64 3706 NatiOnal LM3706 
Burr-Brown3660 , 97-11 3707 National LM3707 

3660J 512-69 3708 Fairchild 3708 
3660K 512-70 ITT . ITT3708 
36605 512-71 3709 Telefunken TL3709C 

Teledyne 5 367 , 94-18 371 Hughes 371 
367A 

I 
389,20 ITT 1TT371.1 

, Indicates page number in AppliC. aticm Note Directory * Indicates additional data is provided on the page noted 

",8-2, 
521-96 
526-95 

,,05-,0 
'105-10 

611-53 
611-57 
611-61 

",,-,6 
560-71 

". 
371-65 
371-72 
371'-73 
560-72 
371-66 
560-73 
560-74 
371-74 
371-75 
548-33 
527-83 
166~44 

.... 
Num. , Souroe DevIOIt p .... U~ 

371 ITT , 1TI371-~ 166-45 
Lithic Sys LS371 513-11 
Micro Nat MN371 378-43 

MN371H 378-44 
National LM371 513-22 
NEC ,.p0371 870-169 

872-14 
Teledyne S 371A1C 166-48 

371B/M 166-49 
3710 ITT ITT3710 526-~ .8 
3713 ITT ITT3713 521-171 
3715 ITT ITT3715 524-51 
37~ Hughes 372 527-84 

'ITT 1TT372-1 166-34 
1TT372-5 166-35 ' 

National LM372 521-20 
.NEC ~P0372 871-13 

872-12 
Teledyne S 372A1C 166-38, 

3728/M 166-39 
3723 Telefunken TL3723 569-75 
3724 RCA CA3724 514-104 

Spregue TPQ3724 514-106 
3725 Motorola MPa3725 514-96 

MPa3725A .51;4-97 
National OH3725C 514-100 
R,CA CA3725 514-105 

..- Sprague , TPQ3725 514-107 
TPQ3725A 514-108 

373 National LM373 ( 521-48 
523-55 

"102-18 
"102-18 

( "05-15 
"05-15 

Teledyne 5 373A1C 166-61 
373B/M 166-52 

374, National LM374 521-49 
/523-56 
, 105-15 
, 105-15 

Panasonic AN3 74 ' 521-109 
Teledyne S 37 4A1C 166-41 

374B/M 166-42 
3741 Telefunken TL3 741 C 546-53 
375 ' National LM375 572-134 

Teledyne 5 3~5 , 94-16 
"375A1C. 167-91 
375B/M 167-92 

376 Fairchild ~376C 569-44 
National LM376 569-46 
Teledyne S !;M376 669-46 
TI LM376 569-47 

377 National LM377 521-172 
"102-9 
'1106-10 

378 National LM378 521 -173 
, 102- 9 
, 106-10 

379 National LM379 521-182 
"02- 9 

380 ITT ITT380-1 
",o6-~0 

166- 3 
382-23 

1TT380-5 166-74 
382-24 

National LM380 521-102 .. 
,,06- 9 
,,06-,0 

Panasonic AN3eO 525-107 
Teledyne S 380 , 94-19 

380AlC 166-75 
382-25 

380B/M 166-76 
\, 382-26 

3800 Ii EA EA3800 ' 624- 7 
National LX3800 572-148 

381 Fairchild ,lA381 522-23 
ITT . ITT381-1 166-58 

ITT381-5 166-64 
National LM381 522-30 

/' 
, 106-10 
",4-15 
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PART NUMBER INDEX ... ... a.- a.-
NumIIIr Source om. ' ...... Une N_bIr ....,.. DftI .. p .... Une NumIIIr Source DftIce , .... u. 

N __ 
Sou_ DftI .. ' .... Un. 

381, National' LM381 ",4·,6 386 National LM386 521·103 399 National LM399A 573·11 4002 Fairchild F4oo28C 155:172 
Signetics LM381 522·40 . ,,06·10 3999 National LM3999 573·12 F40028M '95·173 

"". 5 
3860 Micro Nat MN3860 378·95 4 Burr·8rownMPC·40 370·107 Harris H04oo2B·2, 155·174 

811 ... 08381 • sot MN3860H 378·96 National IMp·4 ,,28·,6 H04002B·9 155·175 
OO381A .101 38" fllralllId 3881 .1115 IMp·4A ,,28·18 Intel 4002 869·55 

363·33 866·28 Taledyne C QOMA 366·10 MITEL 51L4oo2UB 155·176 
00381. .sot Mostek MK3861 866·29 CLD4 3$2·44 SIL4oo2UBE 155·177 

383·34 38.7 NetiOl1a1 LM387 522·32 4R101 Teledyne C CS4Rl01A 367·84 Motorola MCM4002L, 624·21 
O8381C .sot ,106·10 400- Motorola XC400 202·29 MCM4oo2P 624·22 

363·35 Signetics LM387 522·42 National MM400 ,124· 3' MH04oo2A • 514·92' 
Teledyne 5 381A1C 166:65 8IIIoon1. DG387 .- Siemens T8A4oo , 513·54 Netional C04oo2AC 155·184 

382·27 ~DG387A *101 Sprigue UHC/0·4oo 178·160 'C04oo2AM 155·185 
381BIt,1 166·66 365·39 395·132 I~ "'0111 

382;'28 ~387. 
. _ 

UHP·4oo 178·164 ' 869·56 
3812 Plessev MP3812A 608·35 365·40 395·136 RCA C04oo2B I 155.186 

MP3812B 608·36 DG387C 
. _ 

400 SERIES ,110· 3 C04002BE 155·187 
3813, Plessey MP3813 608·41 365·41 ,114. 9 C04oo2UB 155·188 

, MP3813A 608·42 3870 Mostek 38.70 866·23 4000 EA EMOOO 626·23 ' CD4002UBE 155·189 
3814 Fairchild 381:4C 203·111 388 National LM388 521·104 Harris H0400DUB·2 155·156 SG5 HBF4oo2AE 155·190 
3816 EA EA3815 606·i5 ,106·10 H04OPQUB·9 155·156 Solitron CM4002A 155·193 

, Fairchild 38'15 202·51 3860 " Mostek MK3880 867·110 MITEL .- SIL4000B 155·157 - ¢M4oo2AE 155·194 
3816 ' Fairchild 3816 202·150 3881 Moatek MK3881 867·120 ,-' SlL4000BE 155·158 SSS SCL4oo2B 155·191 
3817 Fairchild 3817 522·178 3882 Mostek MK3882 867.·114 Motorola MCM4000 ,,23· 3 SCL4oo2~E 155·192 

523·11 3883 ' Mostali MK3883 867·117 MC4000 193·121 SW SW4oo2AE 156' 3 
3818 Silicon G SG3818 514·72 3884 Moatek MK3884 867·123 398·106 n TF4oo2A 156· 4 

SG3818.A 614·73 3886 SiliCOn G SG3886 514·154 RCA C04000 SERIEli 88·21 TP4oo2A 166: 5 
382 National LM382 522·31 389 I National LM389 t ' 96·10 , 89· 7 Toshiba TC4002 156· 6 

,106·10 390 National, LM390 521.105 , 89· 8 4003 Intel 4003 869·47 
Signetics LM382 522·41 ,10S·10 , , 89·15 MQtoroia MCM4oo3A 624·25 

; 111· 5 81...., .. DG380 .- , a9·16 MP04oo3 514·98 

: T aledYne S 382A1C 166·81 DG3IOA *101 /' , 89·19 NIItIGn.1 ' IN84003 "'OIl 
382·12 366.41 , , 95:15 869·48 

3828/M 166·82 O83IOB *101 ,1.13·8 4004 EA EA4004 606·31 
382·13 366·42 CD4000A ,. 89·/5 Intal 4004 869·30 

3820 Mostek MK3820 8.116·37 O831OC .&01- C04000ASERIIIS 88·22 Motorola MCM4004A 624·57 
3821 Silicorl G 5G3821 514·163 366·43 , 88·24 i 'M04oo4 191·15,9 
3822 Silicon G SG3822 514·184 • Tehidyne S390 166·132 , C040oo8 155·161 616·53 

; 3823 Silicon G 563823 514·175 395·124 C04000BE 155·162 MP04oo4 514·99 
383 ' Teledyne 5 383A1C 166·55 3900 National LM3900 532·97 C04000uB 155·163 Ntttlanel IN84004 "'0111 

380·1()(i 558·44 v CD4000U8E 155·16~ 869·32 
383B'IM 166·56 ,,00·,6 SoIitron, CM4000A 155·.167 4005 Motorola MC4oo5, 191·160 

380·101 ,100·16 CM4000AE 166·168 616·64 
384 ' National LM384 ,'106·10 "".,4 SSS SCL4000 SERII!II 90· 3 -:4008 AMI 84008 •• 34 

8IIIoon ... 08384 .,1101 ",,·,4 , 90· 6 614·44 
'08384A .- Raytheon LM3900 532·115 , 90· 6 Fairchild F4ooa!lC 159·100 

367·33 , 558·46 , SCL40008 155·165 F4oo68M 159·101 
DG384B .- 3905 NatiOl1al LM3905 661·83 sCL40oo8E 155·166 Harris, H040068·2 159·102 

367·34 3909 lithic Svs LS3909 571·136 TI TF4000A 155·169 H04oo6B·9 159·103 
O8384C *- National LM3909 571·137 TP4000A 165·170 Mostek MK4oo6 - 614·46 

367·36 8IQcOnI. LM3t09 
• !1M 

4001 EA EA4oo1 606·76 Motorola MC4006 177.129 
Teledyne S 384A1C 166·69 571·138 Fairchild F4OO1BC 166·39 , 95· 7 

380·133 391 National LM391 ,,06.10' Ii F4oo1BM 156·40 National C04006AC 159·106 
384B/M 166·70 Teledyne 5 391 166·130 GI MEM40010 166·41 C04006AM 169·107 

380·134 395·49 MEM4oo1P 156·42 MM4oo6 628·29 
3843 Fairchild 3843 399·32 3911 National !,M3911 573·130 Harris. H04oo18·2 156·43 RCA C04OO6 , 89· 2 
3860 Fairchild 3'8.60 866·12 392 Taledyne S 392 166·137 HD4001B·9 ' 156·44 CD4oo6A 631· 9 

Micro Nat MN3850 378·71 395·141 ' Intel 4001 869·62 C04oo6AE 631· 8 
, MN3850H 378·72 393 National LM393 , 518·52 MITEL SIL4ooIUB. 156·47 / C04006B 169·108 

Moatek MK3860 866·15 LM393A 618·10 51L4oolUBE 166·48 ·C0400tiBE 169·109 
3881 fIInhlld 38111 .1&4 Signetics LM393 619· 2 Motorola MC4oo1 176·105 SoIitron CM4oo6A ' 169·112 

866·17 LM393A 518,12 '9~:'82 631· 6 
Moatek MK3851 866·20 Teledyne 5 393 .167·19 MH04oo1A 514·91 CM4006AD 631· 5 
Silicon G SG3851 397·42 396·67 National CD4oo1AC 166,56 CM4006AE 159·113 

515·49 / n LM393 '519· 4 C04oo1AM 166·56 631· 4 
38510 ,Harris. JAN386101201 610·48 39300 TI SN39300 196·34 I INMOln "'0118 631. 7 
38&2 FIlnhIId 38112 .,- 39301 TI 5N39301 176·83 869·63 SSS SCL4oo6A 631·10 

866·31 39308 n SN39308 191·59 RCA C04OO1 , 87·15 631·11 
Moatek MK3852 666·32 39309 n 5N39309 194·27 CD4001A , ,89· 5 SCL4oo68 1~9·110 
Silicon 6 SG3852 397·53 39310 TI 5N39310 174·47 Co4oo18 166·59 5CL4oo6BE 159·11'1 

515·60 39311 n 5N393 I 1 177·182 C04oo18E 156·60 40061 RCA C04OO61 157·70 .3 '11I'11III111 38113 .... 39312 TI SN39312 194·80 C04oo1UB 156·61 617·87 
.' 866·34 39316 n SN39316 / 172·118 CD4oo1UBE 156·6~ C040061A_ 617·84 

Mostek MK3853 866·36 39318 n SN39318 199·97 SGS H8F4oo1AE 156·63 4007 Fairchild F4oo7U8C ,149·78 
Silicon G SG3863 397·27 394 NetiOOa! LM394 614·23 . Solitron CM4oo1'A ' 156·69 F4007U8M 149·79 

515'·51 , Teledyne S 394 167·21 CM4oo1AE 156·70 Gl MEM4oo70 149~80 ... fIIftIhIId 3884 •••• " 396·121 S5S SCL4001B 156·64 MEM4oo7P 149·81 
866·25 396 Signatics T8.A395 525·137 SCL4oo1BE 166·68 ' Harris H04oo7B·2 149·82 

Mostek MK3864 866·26 Teledyne S 395 166·139 SW SW400 1 AE, 156·7-1 H04oo7B·9 149·83 
3811. FIIrdiIId 38118, *. 396,21 TI TF4001 AI-B 156·73 MITEL SIL4oo7B 149·84 

866·19 396 Signatics T!lA396 ,626·138 
, 

TP4oo1A18 156·74 SIL4oo7BE 149·85 
3887 fIII'IIIIIId 381i7 .11111 Teledyne S 396 166·143 Toshiba TC4oo1 156·77 , Moatek '\ MK4oo7 618· 6 

866·18 398 National LF398 573·85 40014 Fairchild F40014AM 180·115 , MotQrOIa MC4,007 176·164 , 
3859 Fairchild 3869 866·22 399 NatiOl1a1 LM399 573· 8 F4oo148C 160·114 , 95· 7 

Arra(Iged alphanumericaUy from left to right 
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'Ie MA$TER 
a- a-
NlRftber, Sou .. DevIce ''', ...... LImI Number 

4007 NationaL C04007UBC 149-88 401.0 
C04007UBM 149-89 
MM4007 633- 3 

'124- 8 
RCA CD4007 , 89- 6 

C04DD7A , 1.09-16 
, CD4oo7UB 149-9.0 

CD4oo7UBE 149-91 
SGS HBF4007AE 149-92 
SoIitron CM4oo7A 149-95 

CM4007AE 149-96 4.0100 
SSS SCL4oo7B 149-93 

SCL4DD7BE 149-94 4.01.01 
TI TF4007A 149-97 

TP4007A 149·98 4.01.02 
Toshiba TC4007 149·99, 

4008 AMI S4OO8 .834 4.01.03 
- 614.416 

S4ooe-I .834' 4.01.04 
I 614·48 

Fairchild F400~BC 148· 6 
F4DD8BM 148· 7 - Harris HD4008B·2 148· 8 4.01.05 
H04DD8B·9 148· 9 

Intel 4008 869-41 
Mostek MK4DD8 614·47 
Motorola MC4008 199·116 4.01.06 

, 91·18' 
, National' CD4oo8BC 148-16 401.07 

CD4oo8BM 148·17 
INS4008 .. 061 4.01.09 

869-44 
RCA CD4008 , 87·15 4.011 

CD4008B 148-18 
C04008BE 148·19 

SGS HBF4DD8AE 148·2.0 
Solitron CM4DD8A 148-23 

CM4008AE 148-24 
SSS SCL4008B 148-21 

SCL4oo8BE 148·22 
TI TF4008A1B ·148·26 

TP4oo8A1B 148·26 
Toshiba TC4oo8' 148·27 

4.0.085 Fairchild F4oo85BC 148·71 
F4DD86BM 148-72 

4.0.09 Intel 4009 869-42 
, 127·24 

, MITEL SIL40098 148·174 
SIL4009BE 148·176 

National CD4DD9AC 148·176 
CD4009AM ' 148-177 , 
IN84001 .. 0111 

869·45 
RCA CD4009 , 88·23 

CD4009UB 148·178 
CD4009UBE 148-179 

SGS H8F4®9AE 148·18.0 
Solitron CM4oo9A 148·183 

CM4009AE 148·fli4 4.012 
SSS SCL4DD9B 148·181 \ 

SCL40098E 148·182 
TI TF4oo9A 148·185 

TP4oo9A 148·186 
,Toshiba TOI009 148·187 

40097 Fairchild F4oo97BC 148·159 
F40097BM 148·16.0 

40098 Fairchild F4DD98BC 149·57 
F40098BM 149·58 

4.01 CMA FX4Dl 561· 8 
Micro ComIMCC4D 1 621·55 

672·36 
572·48 
572·56 

Plessey NDM4Dl 6.08- 6 
4.01.0 Hughes HCTR4D1D 151·122 

MITEL' , SIL4D108 148-1.07 
SIL4D1DBE 148-1.08 

Motorola MC4D1D 199·121 
, 91·18 

MFC4D1D ,105:11 
National CD4D 1 DAC 148·1.09 

CD4D1DAM 148·11.0 
RCA CD4D1D , 88·23 

30 

a-
Source DevIce ...... Une Number Source DevIce 

I 

RCA C04D1DB 148-111 4.012 Toshiba TC4D12 
C04D1DBE 148-112 4.013 Fairchild F4D13BC 

SGS H8F4D1DBE 148-113 F40138M 
Solnron CM4D1OA 148-116 GI MEM4D13D 

CM4D1DAE 148~117 MEM4013P 
SSS SCL4D1DB 148-114 Harris HD4013B-2 

SCL4D1DBE 148-116 HD4013B-9 
n TF4D1DAIB 148-118 MITE~ SIL4D13B 

TP4D10A1B ,14,8-119 SIL4D13BE 
Toshiba TC401 .0 148-12.0 Motorola MH04D13 

,RCA CD4D1D.oB 169-119 ' National CD4D13BC 
CD4D1DDBE 169-12.0 CD4.o13BM 

RCA CD4D1D1B 16.0-92 ~M4D13 
CD4D1D1BE 16.0-93 RCA C04D13 

RCA CD4DiD2A1B 151·4.0 
CD4D1D2A/BE 151-41 CD4D13B 

RCA CD4D1D3B ' 15.0·96 \ CD4DI3BE 
CD4D1D3BE 15.0·97 SGS HBF4D13AE 

RCA CD4D1D4B 1.58-169 Solitron CM4DI3A 
63.0·96 CM4D13AE 

CD4D1D4BE 158·17.0 SSS SCL4D13A 
63.0·97 SCL4D13B 

EA EMD1D5 6.06·22 SCL4D13BE 
RCA CD4D1D5B 167·11 SW SW4D13AE 

6.08·29 TI TF4DI3A1B 
CD4D1D5BE 157·12 TP4.o13A/B 

National CD4D1D6 16.0·127 Toshiba TC4D13 
16.0·128 ,4.014 Fairchild F4D14BC 

RCA CD4D1D7B 154-48 
CD4D1D7BE 164·49 F4D14BM 

RCA CD4D1D9B 159·162 
CD401D9BE 159·163 Harris HD4DI4B·2 

Fairchild F4DllBC 154·91 
F4D11BM 154-92 HD4D14B-9 

GI MEM4DllD 164·93 
MEM4Dl1P 154·94 MITEL SIL4D14B 

Harris HD4D118·2 154·95 SIL4Di4BE 
HD4Dl1B-9 J54·96 Motorola MH04D14 

NlITEL SIL4DllUB 164-99, National CD4D14AC 
SIL40llUBE 164·100 CD4D14AM 

National CD4DtlA1BC 154-1.07 RCA CD4D14 
CD4Dl1A1BM 154·1.08 CD4D14B 

RCA CD4Dll , 87-15 
CD4.ol1B 154·111 CD4D14BE 
CD4DllBE 154·112 
CD4Dl1UB 154-113 , SGS HBF4D14AE 
CD4DllUBE 164-114 Solitron CM4.o14A 

SGS, HBF4DllAE ; 154·115 ' 
'Solitron CM4Dll 154·12.0 CM4D14AE 

164-121 SSS SCl4D148 
SSS SCL4D118 154·116 

SCL4DllBE ,154·117 SCL4D14BE 
SCL4DllUB 154·118 TI TF4D14A/B 
SCL4DllUBE 164·119 I TP4DI4A1B • 

SW SW4Dl1AE' 154·122 Toshiba TC4D14 
TI TF4DllA/B 154-124 

' TP4DllA/B 154·125 40111 AMI 840111 
Toshiba TC4Dl1 154,128 
Fairchild F4D12BC 154·16 84015-2 

F4D12BM 154·17 
Harris HD4DI2B·2 154·,18 EA EA4D15 

H04D12B·9 154·19 
'MITEL SIL4D12UB 154·22 Fairchild F4D15BC 

SIL4D12UBE 154-23 F4D15BM 
Motorola MC41>12 196·84 Harris HD4DI5B·2 

630·3.0 
,123·21 H04D15B·9 
,123·21 ( 

National CD4D12AC 15'4·28 MITEL SIL4D15B 
CD4D12AM 154-29 SIL4D16BE 
MM4D12 ,124· 4 Motorola MC4D15, 

RCA C04D12B 154·32 National CD4D16AC 
CD4D12BE 154-33 
C04D12UB 154-34 CD4D15AM 
C04D12UBE 154-35 

J 

SGS HBF4D12AE 154·36 RCA CD4D15 
SoIitron CM4D12A 154-39 i 

CM4D12AE 154·4.0 CD4DI6B 
SSS SCL4D12B 154·37 

SCL4D12BE 164·38 
, 

CD4D16BE 
SW SW4D12AE 154-41 
TI TF4D12A 164·43 

TP4D12A 154·44 SGS H8F4016AE 

I 

, Indicates page number in Application Note Directory 
'* Indicates additional data is provided on the page noted 

! 

a- I 

P .... Un • Number Sou .. Device P .... Un. 

154-45 4.016 ' Solitron CM4015A 159-10 
162-18.0 CM4D15AD 63.0-99 
\162-18~ CM4D15AE 169-11 
162-182 

I 63.0-98 
162-~83 SSS SCL4D15B 159- 8, 
152,184 63.0-113 
152-185 I, SCL4D 16BE 159- 9 
153- 4 6,3.0-114 
163- 6 SW SW4D15AE 159-12 
514-93 TI ' TF4DI5A1B 159-13 
153- 8 63.0-1.01 
153- 9 TP4Dl!!AlB 159-14 

'124- 4 630-100 
, 8i-15 ,Toshiba TC4D15 159-15 

,,114'- 2 63.0·1.07 
163,12 4.016 eA EMD16 6.06-87 
153·13 Fairchild F4D16C 364·82 
163-14 F4D16M 364-83 
163·17 GI MEM4.o16D 364·84 
1~3·18 - MEM4D16P 364-85 

, 9.0· 2 MITEL SIL4D16B 364·71 
163·16 

, 
SIL4D16BE 364-72 

153·16 Motorola MC4D16 175·144 
.153·19 , 97· 1 
153-21 , ,11,2-17 
153·22 '1,13· 1 
153·23 ,113· 2 
159-18, National CD4D16AC \ 364-86 
631·1.01 CD4D16AM - 364·87 
159·19 MM4D16 628·71 
631·114 RCA CDS4DI6 ,364·3.0 
159·2.0 CDS4D16E 364-31 
631·116 CD4D16A , 92· 8 
159·21 CD4D16B 364·88 
631·1.06 \ CD40168E 364-89 
159·22 Solitron CM4D16A 364·77 
159-23 364·92 
514·94 CM4D16AE 364·78 
159·26 \ 364·93 
169·2,7 SSS 'SCL4DI6A 364·9.0 

, 89· 2 SCL4Dl,6AE 364·91 
159-28 SCL4D16B 364·75' 
631·119 SCL4D16BE 364·76 
159-29 SW SW4D16AE 364-96 
631·1.09 TI TP4D16A 364·79 
159·3.0, Toshiba TC4D16 364·81 
159·33 4.016.0 Fairchild F4D16DBC 15.0·119 
631.1.03 F4D16DBM 15.0·12.0 
159-34 National CD4D16DBC 15.0·126 
159·31 CD4D16D8M 16.0·126 
631·121 4.0161 Fairchild F4D1618C 15.0·13 
169·32 F4D161BM 15.0·14 
159-36 National CD4D161BC 15.0·19 
169-36 CD4D161BM 16.0·2.0 
159·37 4.0162 Fairchild F4D162BC 150·14.0 I 

631·112 F4D162BM 150-141 
.6311 Nationai CD40162BC 15.0-146 

621.iD CD4D162BM 16.0·147 
.635 ~D)63 FailChild F4D163BC 15.0-3.0 

621·6.0 I F4D163BM 15.0-31 
6.07·14 4.017 Fairchild F4D17BC 15.0·178 
6.07-5.0 F4D17BM 15.0·179 
158-173 Harris' HD4DI7B·2 15.0·18.0 
158-174 HD4DI78·9 15.0·1'81 
158·175 MITEL SIL4017B 15.0-182 
63.0·1.09 SIL4D17BE 15.0·183 
168-176 'Motorola MC4Di7, 175·145 
63.0·1.03 National CD4Dl,78C 15.0,18,6 
158·177 CD4D17BM 15.0·187 
158·178 RCA CDS4D17 150-19.0 
182; 6 CDS4D17E 16.0,191 
158·1Bl CD4D17 , 89· 2 
63.0-105 CD4D17B 150-188 
159· 4 CD4D17BE 15.0-189 
63.0-111 SGS HBF4D17AE 150·192 

, 89· 2 Solitron CM4D17A \ 151· 6 
,114· 2 CM4D17AE 151- 7 

159· 5 SSS SCL4D178 151· 4 
63.0-112 SCL4D17BE 161· 5 
159· 6 SW SW4D17AE 151· 8 
608·3Q TI TF4D17A '161· 9 
63.0·1.06 TP4017A 161·1.0 
159· 7 Toshi~TC4DI7 161·11 

I~MAsrER 1977 



PART NUMBER INDEX ... ... ... ... 
DevIci' N-w ....,. Owl .. ,....un. ......... s-.. DwIOI P8tIHJne 

N __ 

Sou,.. DwIOI P8tIHJne Nu ........ s-c. p...,.u ... 

40174 Fairchild F40174BC 153·59 402 Sprague UHC/D-402 178·183 4023 Harris HD4023B·2 164·56 4026 SSS SCL4026BE 161'·69 
F40174BM 153·60 396·113 HD40238·9 154·57 4027 Fairchild FM4027·2 614·57 

National CD401748C 153·68 UI:!P·402 178·187 MITEL SIL4023UB 154·60 F4027BC 153·75 
CD40174BM 153·69 396·117 SIL4023U8E 154·61 F40278M 153·76 

40175 Fairchild F401758C 163·26 4020 Fairchild F4020BC/ 149·171 Motorola MC4023 . 175·92 Harris HD40278·2 153·77 
F40175BM 153·26 F4020BM 149·172 National C04023A1BC 154·71 HD4027B·9 153·78 

National CD40176B 153·33 Harris HD40208·2 149;1.73 CD4023A1BM 154·72 MITEL i SIL4027B 153·81 
4018 Fairchild F4018BC 151-183 HD40208·9 149·174 RCA CD4023B 154·75 SIL4027BE 153·82 

F4018BM 151·184 / MITEL SIL4020B 149·177 CD4023BE 154·76 Mostek MK4027 ,122· 3 
Harris HD4018B·2 151·185 SIL4020BE 149~178 CD4023UB 154.77 MK4027·2 614·65 

HD40188-9 151·186 National CD4020BC 149·179 CD4023U8E 154·78 MK4027·3 , 614·88 
Motorola . MC4018 175·139 CD40208M 149-180 SGS H8F4023AE 151-79 MK4027-4 615-51 

, 97· 1 p~ SP4020 203-77 / Salitron CM4023A 154-82 National CD4027BC 153-85 
,113- 2 RCA COS4()20 149-183 CM4023AE 154-83 CD4027BM 153-86 

National CD4018BC 152- 7 , CDS4020E 149-184 ,SSS' SCL40238 154-80 M~4027 629-41 
CD4018BM 152'.8 CD4020 , 89- 2 SCL4023BE 154-81 RCA CD40278 153-89 

RCA CD4018 , 89- 2 CD40208 149·181 SW SW4023AE 154:84 CD4027BE 153-90 
, 91· 7 CD4020BE 149·182 TI TF4023A 154-88 SGS H!lF4027AE 153·91 

CD4018B 152· 5 SGS HBF4020AE 149·185 TP4023A 164·87 'Solitron CM4027A 153-94 
CD40188E 162· 6 Salitron CM402DA 149·188 Toshiba TC4023 154·88 ~L~~77~ 153·95 

SGS HBF4018AE 152- 9 CM4020AE 149-189 4024 Fairchild F4024BC 149·120 SSS 153·92 
Salitron . CM4018A 152-12 SSS SCl4020B 149-186 F4024BM 149·121 SCL4027BE 153-93 

CM4018AE 152·13 SCL4020BE 149·187 Harris HD4024B·2 149-122 SW SW4027AE 153·96 
SSS SCl4018A " 90- 2 SW SW4020AE 149-"90 HD4024B·9 149-123 TI TF4027A1B 153·98 

SCL4018B 152·10 n TF4020A1B 149-191 MITEl SIL4024B 149·124 TP4027AiB 153·99 
SCL4018BE 152·11 TP4020AlB 149-192 Sll4024BE .149-125 Toshiba 'tC4027 153.100 

n TF4018A18 152·,14 Toshiba TC4020 14.9·193 Motorola MC4024 195·18.2 40273 Fairchild FM40273 614·80 
TP4018A18 152·15 40208 . RCA CD402088 157-23 560-39 40274 Fairchild FM40274 615-42 . Toshiba 'tC4018 152·18 CD402088E 157·24 , 97· 1 ~28 Fairchild F4P28et. 152·23 

40181 RCA CD40181B 148-51 4021 Fairchild F4021BC 159·41 , 97· 1 , F4028BM 152-24 
CD401818E 148-52 F40218M 159'42 ,113·1 Harris HD4028B-2 152-25 

40182 'RCA . CD401828 148·62 631-115 , 113- 1 HD4028B·9 152·26 
CD40182BE 148,.63 F4021CBC 631·102 National CD4024BC 149-128 MITEL SIL4028B 152-29 

40188 MITEL SlL40188B 151·187 Harris HD4021B·2 159·43 CD4024BM 149-133 SIL4028BE 152-30 
SlL40188BE '151·18B 831-117 RCA CD4024 , 89- 2 National· CD40288C 152·33 

4019, Fairchild F4019BC 154·137 HD40218·9 , 159·44 CD4024B 149·134 CD40288M 152-34 
F40198M ' 154-138 e31-107 CD4024BE '/149-135 RCA CD4Q28B 152·37 

830·60 Mm;L SIL40218 159·45 . SGS HBF4024AE 149·136 CD4028BE 152-38 
Harris HD4019B·2 154-143 SlL4021BE 159-46 Salilron. CM4024A 149·139 50S HBF4028AE 152-39 

HD4019B·9 154-144 Nationaf CD4021AC 159·49 C;M4024~ 149·140 Salitron i CM4028A 152-42 .' 
MITEL SIL40198 154·146 CD4021AM 159-50 SSS SCL4024B 149-137 CM4028AE 152·43 

SlL4019BE 154·146 RCA CD4021 , 89· 2 SCl4024BE 149-136 SSS' SCL40288 152·40 
Motorola MC4019 176-140 CD40218 159·5J! SW SW4024AE 149·141 SCL40288E . 152·41 
National CD4019BC . 154·149 631·110 n TF4024A1B 149·142 SW SW4028AE 152·44 

CD4019BM 154-150 831.120 TMS4024 608-66 n TF402BAl8 152-46 
MM4019 ,,24- 8 CD40218E 159·52 , TP4024A18 149-143 Tp4028A1B 152·47 

RCA CD4019 f 87·16 631·111 Toshiba . TC4024 ' . 149·144 Toshiba TC4028 ,152·48 
CD40198 154-162 Sofitron CM4021A 159-55 4021 AMI 84021 .8. 4029 FairChild F4029BC 151·134 
CD4019BE 164-153 631-123 621·71 - f4029BM. 161-136 

\.68·166 CM4021AE 159-56 84021-2 .8311 Harris H040298·2 151·138 
SGS H8F4019AE 154·164 - sss SCL4021B 159:53 \ 

621·61 , HD40298-9 l~l-137 
Sofilron CM4019A 154-157 631.122 Fairchild F4025BC' 158·11 MITEL . SIL40298 151·138 

CM4019AE 164-158 SCL4021BE 159·54 F4025BM 156·12 SIL40298E 151-139 
SSS SCL4019B 154·155 SW SW4021AE 169·57 Harris HD40258-2 166-13 National CD4029BC 151·140 

SCL4019BE 154-156 n TF4021A18 159·,58 HD40258·9 158-14 CD40298M 151-141 
SW SW4019AE 154·159 631·105 MITEL SlL4025UB 156·15 .R~ CD4029B 151·142 
n TF4019A1B 154·160 TP4021A1B 159·59 SIl4025UBE 156-16 CD40298E 151-143 

, TP4019A1B 154-161 631·104 National CD4025A1BC 156·23 SGS H8F4029AE 151-144 
Toshiba TC4019 154·164 Toshiba 'tC4021 159·60 CD4025A18M 166·24 Solitron CM4029A 151-147 

40192 Fairchild F40192BC 15.1.13, 631·IT'3 MM4025 629·23 \ CM4029AE 151·148 
F40192BM 151-14 4022 Fairchild F40228C 151-158. RCA CD40.26B 158·25 SSS SCL4029A , 90- 2 

Nationaf CD401928C 151·26 ' F40228M 161·159 , CD4025BE 156·26 SCL4029B 161-14.6 
CD40192BM 151-26 Harris HD4022B·2 161,·160 CD4025U8 156~27 SCL4029BE 151-146-

RCA CD401928 , 151·31 HD4022B:9 151-181 CD4025UBE 156-28 SW SW4029BE 151'149 
CD40192BE 151·32 MITEL SlL4022B 151·162, SGS HBF4025AE 156·29 n TF4029A 151-150 

40193 Fairchild F401938C 150·67 SIL4022BE 151·163 SoIitron cM4()25A 158·32 TP4029A 151-151 
F40193BM 150·68 Motorola ,MC4022 170·12 CM4025AE 158·33 Toshiba TC402!1 151·152 

National· CD40193BC 150·79 National CD4022BC, 151·166 SSS SCL4025B 156·30 403 NEe ,.PB403 610-101 
CD40193BM 150·80 CD40228M i 151·167 SCL4025BE 156-31 Sprague UHC/O-403 178·184 

RCA .' CD40193B 160·85 RCA CD4022 , 89- 2 SW - SW4025AE 156-34 396-114 
C04Q193BE 160~86 CD4022B 151·168 TI TF4025A 156-36 UHP-403. 178-188 

40194 Fairchild F40194BC 158:157 CD4022BE 151-169 TP4026A 15~·36 396-tl8 
630-89 

c.:" 
SGS HBF4022AE 151·170 .Toshiba TC4.D25 156·37 4030,\ Fairchild F4030BC . 155· 3 

r F40194BM 158·158 Salitron CM4022A 151-173 40257 RCA CD402578 154·166 F40308M 155· 4 
RCA CD40194B 158·186 CM4022AE 151·174 : CD40267BE 154·167 Harris HD403QB-2 155· 7 

40196 Fairchild F40195BC 158·149 sss ' SCL40~2B ' 151-171 4026 ! National MM4026 629·24 HD40308·9 165- 8 
630-90 SCl4022BE 151-172 RCA CD4026- , 88·23 MITEL Sll4030B v 165-13 

• F40195BM 158-150 TI TF4022A 151·175 CD4026B 161·62 S1l4030BE 165·14 
630·81 TP4022A 151·176 CD4028BE 161·63 National CD4030AC, 155·21 

402 Micro Com!MC~02 521·56 Toshiba TC40~2 151-177 Salitron CM4026A 151-72 
, 

CD4030AM 155-22 
572·37 40223 Moatek MK40223 614·125 CM4028AE ·151·73 RCA CD40308 165.27 
572-57 4023 Fairchild F40238C 154·54 ' SSS SCL4026A , 90· :2 CD403OBE. 155·28 

National MM402 ,124· 3 F4023BM 154·65 SCL4026B 151·64 . SGS H8F403OAE 156-31 

Arranged mphanumerically fromJeft to right 
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B ... Be .. 
Number Source Device Page-Una Number 

4030 Solitron CM4030A 155·36 4035 
CM4030AE 155·37 

SSS SCL4030B 155·32 
SCL4030BE 155·33 

SW SW4030AE 155·40 
TI TF4030A 155·41 

TMS4030 *854 4036 
615·72 

,122·12 
TMS4030·1 *854 

615·16 
TMS4030-2 *854 

614·106 
TP4030A 155·42 

Toshiba TC4030 155·47 
4031 Fairchild F4031BC 159·122 

F4031BM 159·123 
National CD4031BC 159·124 

CD4031BM 159·125 4037 
RCA CD4031B 159·126 

632·55 
CD4031BE 159·127 

632·54 4038 
4032 RCA CD4032B 148·32 

CD4032BE 148·33 
Solitron CM4032A 148·34 

CM4032AE 148·35 
'Toshiba TC4032 148·36 

4033 RCA C0,4033 , 88·23 
CD4033B 151·76 4039 
CD4033BE 151-77 

SGS HBF4033AE 151·78 
Solitron CM4033A 151·83 

CM4033AE 151·84 
SSS SCL4033B 151·79 

SCL4033BE 151·80 
TI TMS4033 622·33 

4034 EA EM034 607·56 
607·75 

Fairchild F4034BC 159·78 
F4034BM 159·79 4040 

National CD4034BC 159·82 
CD4034BM 159·83 

RCA CD4034B 159·88 
631·97 

CD4034BE 159·89 
Solitron CM4034A 159·86 

631·99 
CM4034AE 159·87 

631·94 
SSS SCL4034B 159·84 

631·9.8 
SCL4034BE 159·85 

631·93 
TI TMS4034 622·61 
Toshiba TC4034 159·90 

631·100 
4035 E,b. EA4035 607·18 

607·57 
Fairchild F4035BC 158·128 

630·88 
F4035BM 158·129 

630·79 4041 
Harris' HD4035B·2 158·130 

630·91 
HD4035B·9 158·131 

630·82 
MITEl SIL4035B 158·132 

SIL4035BE 158·133 
National CD4035BC 158·136 

CD4035BM 158·137 
RCA CD4035B 158·138 

630·93 
CD4035BE 158·139 

630·84 
SGS HBF4035AE 158·140 
Solitron CM4035A 158·143 4042 

630·94 
CM4035AE 168-144 

630·86 
SSS SCL4035B 156·141 

630·85 
SCL4036BE 158,142 

32 

P .... Un~ 
Be .. 

Source Device Number Source Device 

TI TF4035A/B 158·145 4042 Motorola MC4042 
TMS4035 622· 76 National CD4042BC 
TP4035A/B 158·146 CD4042BM 

630·95 RCA CD404lB 
Toshiba TC4035 158·147 CD4042BE 

630·87 SGS HBF4042AE 
RCA CD4036A 157·38 Solitron CM4042A 

CD4036AE 157·39 CM4042AE 
CD4036B 616·38 SSS SCL4042B 

Solitron CM4036A 157·40 SCL4042BE 
616·40 TI TF4042A1B 

CM4036AE 157·41 TMS4042 
TI TMS4038 * 857 TMS4042·1 

617·63 TMS4042·2 
TMS4038·1 * 857 TP4042A/B 

617·62 Toshiba TC4042 
TMS4038-2 * 857 4043 Fairchild F4043BC 

617·61 F4043BM 
RCA CD4037B 154·\32 Harris HD4043B·2 

CD4037BE 154·133 HD4043B·9 
Solitron CM4031A 154·134 MITEL SIL4043B 

CM4037AE 154·135 SIL4043BE 
Motorola MC4038 177·145 Motorola MC4043 

, 95.· 7 
RCA . CD4038B 148·41 National CD4043AC 

CD4038BE 148·42 ,(, CD4043AM 
Solitron CM4038A 148·43 Rck CD40438 

CM4038AE 148·44 CD4043BE 
Toshiba TC4038 148·45 Solitron CM4043A 
Motorola MC4039 380-78 CM4943AE 
National CD4039BM 631·96 SSS SCL4043A 
RCA CD4039A 157·33 SCL4043AE 

CD4039AE 157·34 TI TF4043A1B 
CD4039B 616·39 TMS4043 

Solitron CM4039A 157·35 TMS4043·1 
616·41 TMS4043·2 

CM4039AE 157·36 TP4043A/B 
TI TMS4039 620·116 Toshiba TC4043 

TMS4039·1 620·91 4044 Fairchild F4044BC 
TMS4039·2 620·35 F4044BM 

Fairchild F4040BC 149·149 Harris HD4044B·2 
F4040BM 149·150 HD4044B·9 . 

Harris HD4040B·2 149·151 MITEL SIL4044B 
HD4040B·9 149·162 SIL4044BE 

Intel 4040 869·31 Motorola MC4044 
MITEL SIL4040B 149·153 

SIL4040BE 149·154 
Motorola MC4040 177·150 

'I 95· 7 
National CD4040BC 149·157 

CD4040BM 149·158 
RCA CDS4040 149·161 

CDS4040E 149·162 
CD4040B 149·159 

. CD4040BE 149·160 National CD4044AC 
Solitron CM4040A 149·165 CD4044AM 

CM4040AE 149·166 RCA CD4044A1B 
SSS SCL4040B 149·163 CD4044A1BE 

SCL4040BE 149·164 Solitron CM4044A 
TI TF4040AlB 149·167 SSS SCL4044A . 

TP4040AlB 149·168 SCL4044AE 
Toshiba TC4040 149·169 TI TF4044A1B 
Fairchild F4041BC 149·101 TM54044 

F4041BM 149;102 TP4044A1B 
Motorola MC4041 199·179 Toshiba TC4044 

383·13 4045 RCA CD4045A 
National CD4041BC 149·103 CD4045AE 

CD4041BM 1411·104 SGS HBF4045AE 
CD4041C 149·105 Solitron CM4045A 
CD4041M 149·106 CM4045AE 

RCA CD4041UB 149·107 TI TMS4045 
CD4041UBE 149·10B 4046 Fairchild F4046.BC 

Solitron CM4041A 149·111 
CM4041AE 149·112 F4046BM 

SSS SCL4041B 149·109 
SCL4041BE 149·110 MITEL SIL4046B 

Fairchild F4042BC 156·109 
F4042BM 156·110 SIL4046BE 

Harris HD4042B·2 156·111 RCA CD4046 
HD4042B·9 156·112 CD4046B 

MITEL SIL4042B 156·113 
SIL4042BE 156.114 CD4046BE 

Motorola MC4042 178· 7 

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

... ~ 

P .... Un. Number Source Device Page-Una 

394·137 4046 SSS SCL4046A 160·14 
156·117 , 90' 2 
156·118 SCL4046AE 160·15 
156·119 SCL4046B 559·57 
156·120 SCL4046BE 559·58 
156·121 TI TF4046A1B 160·17 
156·124 559·59 
156·125 TP4046A/B 160·18 
156·122 559·64 
156·123 4047 Fairchild F4047BC 158·15 
156·126 F4047BM 158·16 
620·117 RCA CD4047 , 89· 9 
620·92 CD4047B 158·17 
620·36 CD4047BE 158·18 
156·130 Solitron CM4047A 158·19 
156·131 CM4047AE 158·20 
156·155 TI TF4047A/B 158·21 
156·156 TP4047A/B .158·22 
156·157 Toshiba TC4047 158·23 
166·158 '4048 Motorola MC4048 177·142 
156·159 National CD4048BC 156·80 
166·160 CD4048BM 156·81 
394·139 RCA CD4048B 156·82 

, 95· 7 CD4048BE 156·83 
156·163 Solitron CM4048A 156·86 
156·164 CM4048AE 156·87 
156·165 4049 Fairchild F4049BC 148·189 
156·166 F4049BM 149· 4 
156 .. 169 Harris HD4049UB·2 149· 5 
156·170 HD4049UB·9 149· 6 
156·167 MITEL SIL4049B 149· 7 
156·168 .SIL4049BE 149· 8 
156·171 National CD4049UBC 149·11· 
620·118 CD4049UBM 149'12 
620·93 RCA CD4049UB 149·13 
620·37 CD4049UBE 149·14 
156·172 SGS HBF4049AE 149·15 
156·175 Solitron CM4049A 149·18 
156·133 CM4049AE 149·19 
156·134 SSS SCL4049B 149·16 
156·135 SCL4049BE 149·17 
156·136 SW SW4049AE 149·20 
156·137 TI TF4049A/UB 149·21 
156·138 TP4049A1UB 149·22 
200·32 Toshiba TC4049 149·23 
559·42 405 Datel~ AM·405 552·23 

, 97· 1 NEC ~PD405 622·31 
, 97· 1 4050 Fairchild F4050BC 148·123 
, 112·17 F4050BM 148·124 
,112·17 Harris HD4050B·2 148·125 
,113· 1 HD4050B·9 148·130 
,113· 1 IPI IPL4050 571·173 
,113· 2 MITEL SIL4050B 148·131 
,113· 2 SIL4050BE 148·132 

156·141 Motorola MC4050 175·16p 
156·142 National CD4050BC 148·135 
156·143 CD4050BM 148·136 
156·144 RCA CD4050B 148·13'7 
156·147 CD4050BE 148·138 
156·145 MW4050 615·61 
156·146 SGS HBF4050AE 148·139 
156·148 Solitron CM4050A 148·142 

*868 CM4050AE 148·143 
156·149 SSS SCL4050B 148·140 
156·150 SCL4050BE 148·141 
158·90 SW SW4050AE 148·144 
158·91 TI TF4050AlB 148-145 
158·92 TMS4050 * 864 
158·95 615·70 
158·96 ,125·22 

*858 TMS4050-1 * 854 
160· 6 615·18 
559·50 TMS4050-2 * 854 
160· 7 614·108 
559·51 TP4050AlB 148·146 
160· 8 Toshiba TC4050 148·147 
559·52 4050Vl RCA MW4050Vl 615·10 
160· 9 4050V2 RCA MW4050V2 614·98 

,113· 9 4051 Fairchild F4051BC 371·13 
160·12 F4051BM 371·14 
559·55 GI MEM4051D 371·17 
160·13 MEM4051P 371·18 
559·56 Harris HD4051B·2 371·15 
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NumIIIr ....,.. . DJvIce ...... u ... 
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4051 Hams HD4051B~9 371·16 4056 RCA CD4056BE 380.·21 4068 Solkron CM4068AE 154·11 4073 RCA CD40738E 153·149 
MITEL SIL4051B 371·19 380·164 , SSS SCL4068B 154· 6 Solitron CM4073A 153·152 

SIL4051BE .371·20 4057 AMD AM4057 633·63 SCL4068BE 154· 7 CM4073AE ( 153·153 
MOIOroia MC4051 175·166 National MM4057 633·60 TI . TF4068B 154·12 SSS SCL40738 153·150 
Naticihal CD4051BC 371·23 . RCA CD4057B 148·47 TP4068B 154·13 SCL4073BE 153·151 

CD4051BM 371·24 4058 Teledyne P 4058 378·47 Toshiba TC4068 154·14 n TF4073B 153·154 
RCA CD4051B 37.1·25 4059 RCA CD4059 . f 113·10 4069 fairchild f4069UBC 149·25 TP4073B 153·156 

CD4051BE 371·26 CD4059A 151·55 f4069UBM 149·26 Toshiba TC4073 163·156 
MW4051 615·62 CD4059AE 151·56 Harris HD4069L1B·9 149·29 4075 fairchild f4075BC i55·96 

, So/itfon CM4051 A 371·29 406 Datel AM-406 552·19 149·30 ' f4075BM 155·97 
CM4051AE 371·30 National MM406 f 124. 3 MITEL SIL4069B 149·31 MITEL SIL4075B 155·98 

SSS SCL4051B 371·27 NEC ,.PB406 613·14 SIL4069BE 149·32 SIL4075BE 166·99 
SCL4051BE 371·28 Sprague. UHC/D·406 178·161 Motorola MCM4069A 607·58 RCA C04076B. 155·102 

n TF4051AlB 371·31 395·133 Natio~r CD4069UBC \ 149·37 CD4075BE 155·103 
TM84OI1 ,,.8M UHP-406 178·165 ~4069UBM 149·38 SSS SCL4076B 155·104 

615·71 396·137 RCA 4069UB 149·41 SCL4075BE 155·105 
111840&1·1 * .... 4060 EA EM060 615·39 CD4069UBE 149·42 TI TF4075B .155·106 

616·19 EM060·1 614·118 SoIkron CM40.69A 149·47 TP4075B 155·107 
,TP4051A1B 371·32 EA4060·2 .614.79 , CM4069AE 149·48 Toshiba TC4075 155·108 

ToShiba TC40fjl .' 371·33 MlTEL SlL4060B 150· 3 SSS SCL4069B .149·43 4076 FairChild f4076BC 153·37 
4051Vl RCA MW4051Vl 615·11 SIL4060BE ~50· 4 SCL4069BE 149·44 ' , f4076BM 153·38 
4051V2, RCA MW4051V2 614·99 RCA . CDS4060. 150· 7 n TF4069A 149·50 Harris HD4076B·2 153·39 
4052 ' fairehik\ f4052BC 370,71 CDS4060E 150· 8 TP4069A 149·51 HD4076B.g - 153·40 

f4052BM 370·78 CD4060B 150· 5 Toshiba TC4069 149;54 National CD4076BC 153~4) 
Harris HD4052B·2 370·79 CD4060BE 150· 6 407 CMA fX407 561·20 (CD4076BM 153·48 

H040528-9' 370·80 MW4060 615·59 Sprague UHC/D.407 178·170 RCA ' CD4076B 153:49 
MlTEl SlL4052B 370·81 Siemens HYB4060 615·64 396·38 CD4076BE 153·.50 

SIl4052BE 370·B2 SSS SCl4060B 150~ 9 UHP·407 lZ8·174 . Solkron CM4076A 153·53' 
. , National CD4052BC 370·B5 '. SCL4060BE 150·.10 396·42 CM4076AE 153·54 

"-
CD4052BM 370·86 n TMS4080 ..... 4070. fairChild f4070BC 155· 5 SSS SCL4076B )53·51 
MM4052 632·76, 615·69 f4070BM 155· 6 SCL4076BE 153·52 

RCA CD4052B 370·87 ,122·22 Harris HD4070B·2 155· 9 n TF4076B 153·56 
CD4052BE 370·88 TMS4080-1 * .... HD4070B·9 155·10 rP4076B 153·57 

Solkron CM4052B 370·91 \ 615·17 MITEL SIL4070B 165·15 4071- Fairchild F4077BC 166·49 
CM4052BE 370'92 TM84080-2 * .... \. SIL4070BE 155·16 F4077BM ' 155·50 

SSS SCL4052B ·370·89 , 614·107 Motorola MCM4070A 607·63 Hams ' HD4077B·2 156·53 
SCL4052BE 370·90 4060Vl RCA MW4060Vl 615·12/ National CD4070BC 155·23 HD4077B·9 166·54 

TI' TF4052A1B 370·93 4060V2 RCA MW4060V2 614·100 CD4070BM 155·24 MITEL Sll4077B- 155·57 
TP4052A1B 370·94 4061 RCA CD4061 A 157·69 RCA CD4070B 155·29 SIL4077BE 165·58 

Toshiba TC4052 370·95 617·89 CD40708E 155·30 RCA CD4077B 155·65 
4053 fairehild F4053BC I 366·84 f 122·20 SoIitron CM4070A 155·38 CD4077BE 155·70, 

F4053BM. 366·85 ,,22·20 CM4070AE 155·39 Solitron CM4077A 155·71 
GI MEM4053D 366·88 Toshiba TC4061 157·72 SSS SCL40708 155·34 CM4077AE 155·72 

MEM4053P 366·89 4062 Motorola MC4062 190·180 SCL4070BE 155·35 SSS SCL4077B 155·73 
Harris HD4053B·2 3116·86 RCA CD4062A 159·138 TI TF4070B 155·43 SCL4077BE 155·74 

HD4053B.~ 366·87 628·36 TM~70 *8112 4078 ' Fairchild F40788C 155-139 
MlTEl SIL4053B 366·90 CD4062AE 169·139 615·117 F4078BM 155·140 ' 

SIl4053BE 366·91 n TMS4062 614·24 : TMS4070·1, 615·113 MITEL SIL4078B, 155·141 
" National CD4063C 366·94 , 95;22. ' TMS4070·,2 615·109 SIL4078BE 155·142 

CD4053M' 368·95 4083 RCA CD4063B 148·81' TP4070B 155·44 RCA CD4078B 155·145 
MM4653 632·104 CD4083BE 148·82 4071 Fairchild F4071BC 155·110 CD40788E 155·146 

RCA CD4053A 366·96 n TMS4063 614·25 F40ilBM 155·111 Solitron CM4078A 155·151 
CD4053AE 366·97 4064 IPI IPl4064 671·174 Hatris HD4071B·2 155·112 CM4078AE 155·t52 

. SoUtron CM4053A 366·100 MotoroIe MCM4064 617·14 HD4071B;9 155·113 SSS SCL4078B . 155·147 
CM4053AE 366·101 4066 Fairchild F4066BC ~64·51 MITEL SIL4071B' 155·116 5CL4078BE 155·148 

SSS SCL4053A 366·98 F4066BM 364-52 SIL4071BE 155·117 TI TF4078B 15,6·173 
..scl4053AE 366·99 HaIrl' HD4066B·2 364·53 National CD4071BC 156·121 TP4078B 156·174 

n TP4053A1B 366·102 ·HD4066B·9 364·64 CD4071BM 155·122 Toshiba TC4078 155·153 
Toshiba TC4053 368·103 MITEl SIL4G86B 364·58 RCA CD4071B 155.·126 408 Sprague UHC/D·408 178·171 

4064 RCA CD4064B 162·163 SlL4066BE 364·59 CD4071 BE , 155·127 396·39 
381· 4 National CD4066C 364·56 Salitron CM4071A 155·133 UHP·408 178'F5 

CD4064BE 152·164 CD4068M 364·67 CM4071AE , 155·134 396·43 
381·5 RCA CD40668 364·62 SSS SCL4071B 156·128 4081 FairChild F4081BC 153·158 

4065 . AMD AM4055 633·26 CD4066BE 364·63 SCL4071BE 156·129 F4081BM 153·159 
MITEL SIL4056B 380·14 SGS HBf4066AE .364·64 n TF4071B 155·135 Hams HD4081B·2 153·160 

380-166 . Sigriatics N4066A 364-65 TP4071B 155·136 HD4081B·9 153·161 
Sll4056BE 380·167 SSS SCl4066B 364·66 Toshiba TC4071 155·137 MITEL SIL40818 153·164 

National MM4056 633·23 SCL4066BE 364·67 4072· Fairchild f4072BC 155·82 SIL4081BE 163·166 
RCA CD40558 152·166.·· SCL4066S 364·46 F4072BM 155·83 National CD4081BC 15~·168 

380·15 Toshiba TOO>66 364·68 MlTEL . Sll4072B 156·84 CD4081BM 163·169 
380·168 4067 fairchild F4067BC 371·100 SIL40728C 155·85 RCA CD4081B 153:172 

CD4066B~1 152·157 . \ F4067BM 37,1·101 RCA CD4072B 155·88 CD408.1BE 153·173 
380·16 Motorola MCM4067A 607·40 CD4072BE 155·89 Solitron CM4081A 153·176 
380·169 RCA CQ~067B 371·102. SSS SCL4072B .155·90 CM4081AE 153·1i7 

4056 AMD AM4056 633·56' , CD40678E .371·103 SCL4072BE h55·91 SSS SCL4081B 153·174 
MITEL SIL4056B 380·19 4068 FairChild F406BBC 153·182 11 TF4072B 155·92 ,SCL4081BE 153·175 

380·161 F4068BM 153·183 TP4072B 155·93 TI TF408·1B 153·178 . 
SlL4056BE 3BO·162 MITEL SIL4068B 153·186 Toshiba TC4072 , 155·94 TP40818. ' 153·179 

National MM4056 633·49 SIL4068BE 153·187 4073 Fairchijd F40?3BC i 153·142 Toshiba TC4081 153·180 
RCA CD4056B 152·160 Motorola MCM4068A 607·41 F4073BM 153·143 4082 Fairchild F4082BC 153·123 

380·20 RCA CD4068B 154· 4 MlTEl SIL4073B 153·144 F4082BM 153·124 
380·163 /CD4068BE 154·5 SIl4073BE 153·145 Harris HD4082B·2 153·125 

t:D4056BE 162·161 SoIitron CM4068A .154·10 RCA CD4073B 153·148 HD4082B·~ 153·126 

. Arranged alphanumerically from left tIS right 
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4082 MITEL' SIL4082B' - 153-127 410ivl 
SIL4082BE, 153-131 4101V2 

- RCA C04082B 153-134 4102 
\ C04082BE ' ,153-136 

SSS SCL4082B 153-136 
SCL4082BE 153-137 

TI TF4082B 163-138 
TP40828 '153-139 

Toshiba TC4082 153-140 
4085 Fairchild F40868C 154-169 4103 

F40858M 154-170 4104 
RCA C040868 154-173 

C04p858E 154-174 
TI TF40858 15,4-175 

TP40!l58 154-176 
, 4086 Faitchild F4086BC 154-179 .; 

F4086BM-' 154-180 
RCA C04086B l54-181 

C04086BE 154-182 ' 
4089 National C040898C 160-35 

C040898M 160-36 4104V2 
RCA C04089 '87-16 4105 

C04089B 160-37 
C040898E 160-38 411 

409 Oatel MXO,-409 370-109 
4093 Fairchild F4093BC 160-136 

F4093BM 160-137 
National C04093BC 160-140 

C04093BM 160-141 
, RCA C04093B 160-142 

, 89-17 
C04093BE 160-143 

SSS SCL40938 160-144 
SCL4093BE 160-145 4111 , 

TI TF4093B 160-146 , 
TP4093B 160-147 

4094 RCA C04094B 159-92 4111Vl 
j C04094B,E 159-93 4111V2 

SSS SCL40948 159-94 4112 
SCL4O,!J4BE 169-95 

4095 RCA C040958 153-115 4112Vl 
C040958E 153-116 4112V2 

4096 Mostek MK4096 '122- 4, 4113 
,128- 7 4114 

MK4096-11 615-82 4116 
MK4096-16 615-52 
MK4096-6 614·124 
MK4096-86 615-83 

RCA C04096B, 153-117 
C04096BE 153·118 

Rockwell 4096 614·101 412 
4096·4 615-63 
4096·5 615-89 

40963 Fairchild 40963 614-120 
40964 Fairchild 40964 615-41 4122 
40965 Fairchild 40965 615-76 
4097 RCA C04097B 371-76 

C04097BE 371-77 4127 
4098 MITEL SIL4098B 158·31 4128 

SIL4098BE 158-32 413 
,RCA C04098B 158-41 

C0409,8BE 158-42 4130 
4099 National C04099BC 156-;02 4131 

C04099BM 156-103 
RCA C04099B 156-104 

C04099BE 1'56-105 
TI TF4099B 156-106 4132 

TP4099B 156-107 
41 Burr·BrownUAF41 571-15 4136 
410 Micro Net MN41 0 377'7 

MN410H 317- 8 
> NEC "P0410 623·51 

"P0410-1 623-48 
"P0410-2 623-46 

Siemens SAJ410 524-56 
Signatics TCA410A 528- 6 

TCA410B/0 528-21 
41QO IPI ,IPl4100 671-175 

SMC CG4100 606-19 
4101 Intel 4101 869-60 

RCA MW4101 615-88 
620-18 

4101VI RCA MW4101Vl 615·60 4137' 
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RCA MW4101Vl ,619-107 4137 Raytheon RM4137 532-93 4201 
RCA MW4101V2 619-86 AV4137 532-94 4202 
Mostek ' MK4102 622-65 414 , Ferranti ' 1ZN414 521-24 

MK4102-1 622-28 NEC pPD414 615-67 4203 
MK4102-6 621-106 pP0414-E 615-87 
MK4102-8 621-101 pPD414-1 615- 6 

Solitron CM4102 151-86 Plessey SL414 521-110 
151-87 415 NEC pPD415 621-69 

Sprague UCN-4102A 152-58 Plessey SL415 521-148 
n TMS4103 606-20 4151 Exar XR4151 573-150 
EMM/Seml104 * 117 Raytheon RC4181 *890 

623-14 573-151 4204 
4104A * 887 , 109-17 

'Fairchild F4104BE 159-155 RM4161 *890 
' F4104Bt.'I 159-156 573-152 

Mostek MK4104 623-50 ,109-17 4205 
NatiOnal MM41a4 628-64 RV4161 *880 
Nitroo NC4104A 623-18 573-153 

, Solitron CM4104A 159-159 '~09-17 42050 
CM4104AE 159-160 4158 Raytheon RC4158 *, 82 

,RCA MW4104V2 615- 9 ' 557-16 
Sprague UCN-4105 158-64 RM4158 *582 

621-69 I 666-28 
Micro Net MN411 377- 5 AV4166 567-P 

MN411H 377- 6 416 NEC pP0416-) 616-108 
NEC _P0411 615-56 4160 SSS SCL4160B 150-133 

_P0411-E 615-86 'SCl4160BE 150-134 
_P0411-1 615- 6 4161 SSS SCL4161B 150-23 
_P0411-2 614-95 '-, SCL4161BE 150-24 
_P0411-3 614-69 4162 555 SCL4162B 150-150 
pPD411-4 614-55 SCL4162BE 160-151 
pP0411A 614-94 4163 SSS SCL4103B 150-38 

Toshiba TMM411 614-109 SCL4163BV 150-39 -
Hitachi M04111 527-66 411 Ferranti IZN417 530-110 
RCA MW4111 620-19 530-112 
Sprague UCN;4111 158-88 556- 4 , 
RCA MW41'11Vl 619-108 556-22 
RCA MW4111V2 619-87 4175 TI TF4175B 153-34 
RCA MW4112 620-20 TP4175B 153-35 42061 
Sprague UCN-4112 158·83 418 NEC pPD418-1 615- 1 
RCA MW4112Vl 619-109 pPD418-2 614-96 
RCA MW4112V2 619-88 pP0418-3 614-70 
Sprague UCN-4113 158·84 4180 Telefunken TDA418'O 512-172 
Sprague UCN·4114 Hi8-97 4194 Exar XR4194CK 570-98 
EA EA4116 614-81 XR4194CN 570-~ 
Mostek MK4116-2 615-100 XR4194M' 570-100 

>MK4116-3 615·101 XR4194MK 570-102 
MK4116-4 616·106 Raytheon RC4194 * 684-

Solitren CM4116A 364·94 RC4194D * 694 
CM4116AE ' 364-95 570-97 

Micro Net MN412 377-79 RC4194TK *594 
MN412H 377·80 570-99 

NEC ~P0412 620-109 RM4194 *694 
Toshiba TMM412 615-20 "M4194D " * 894 
EA EA4122 61,5-40 

EA4122-1 614-119 RM4194TK 
EA4122-2 614-82 

Burr-Br0wn4127 512-96 4195 Exar XR4195 
IPI IPL4128 " 571-176 Raytheon RC418& 
Micro Net MN413 377·77 

MN413H 377·78 
Teledyne P 4130 ,109-20 RM4186 ' 
Burr.81)lWn4131 573-121 

'111- 6 
Raytheon Rc4131 544- 5 4199 Hitachi HOP4199 

RM4131 538-19 42 Teledyne 'C CAG42 
Raytheo~ RC,\132 543-16 420 , Si9nati~CA420 

RM4132 540-23 4200 EMM/,' 200 
Exar XR4136C 557-60 

XR4136M 657-21 
Fairchild ,.M136C 557·51 

,.M13SM 557-28 4200A 
PMI PM4136C 557·52 
Raytheon RC4138 *&88 4200B 

557-53 Mostek MK4200 
RC4136C 658-38 ' MK4200-11 
RM4138 ' *&88 MK4200-16 

557-30 Nitron, 4200A 
RV4138 *588 TI TMS4200 

TI RC4136 557·54 4201 Burr-Br0wn4201 
RC4136C 558·39 / Intel 4201 
RM4136 557·31 

r 
N~ DP4201 

Raytheon RC4137 532·92 

, Indicates page number in Application Note Directory "* I ndicates additional data is provided on the page noted 

570-101 
* 694 

570-103 
567-97 

* &98 
567'-103 4206 

'115-18 4207 
*698 4210 

567-104 4211 
1'115-18 4212 

197-70 
363-99 4213 
523-81 

* 871 
'121- 8 4214 
,,21- 9 4220 
,121·10 
*871 

623-53 
' 623-47 
,122· 2 

615·84 
615-53 
623-62 
624- 5 
672-106 4221 
869-34 

*43& 
869-35 

Sou,.. , DtivIce p-..Une 

Netlonel INS4201 -"431 
Exar XR4202 531-143 

557-25 
Burr-Br0wn4203 572-107 

5i2-108 
572-109 

NlItIonal MM4203 *822 
MM42030 611-81 

, 612-18 
MM4203Q 611-66 

612-13 
Burr-Br0wn4204 572-110 

~ 42045 572-111 
~I 'MM4204 *824 

612-85 
Burr-Br'0wn4205 572-112 

42055 572-113 
Hitachi H04206\ 527-67 
Micropac 42050-055 562-97 

,42050-109 5~3-85 
420150-128 5&4-22 
42050-14B 664-23 
42050-158 664-76 
42050-168 564-77 
42060-188 664-109 
42060-208 565-13 
42050-224 566-14 
42050-244 565-54 
42060-264 6,66-56 
42050-284 566-58 
42050-304 565-62 
42050-324 565-66' , 
42050-344 565-69 
42050·364 565-72 
42050-510 562-98 
42050-610 663-22 
42050-710 563-26 
42060-810 663-65 

Micropac 42051 567-81' 
42061-066 566· 3 
42051-065 566-46 
42051-075 566·47 
42061-085 566-66 
42051-095 566·77 
42051-105 566-80 
42051-124 566·107 
42051-144 566:108 
42051·154 567·26 
42051·164 567·27 
42051-184 567·43 
42051-204 567·60 
42051-223 567-51 
42051-243 567-71 
42051·263 667-72 
42051·283 567·74 
42051·303 567-75 
42051·323 567-79 
42051·343 567·82 
42051'363 667-85 

Burr-Br0wn4206 572-114 
Fairchild SH4207 572·143 
National MM4210 624-36 
National MM4211, 624-40 
Exar XR4212C 557·48 

XR4212M 5t;7-26 
8urr-Br0wn4213 572-116 
National MM4213 624-82 

625·22 
National MM4214 625-85 
National MM4220 606·37 

624·27 
624-37 

MM4220AE 607- 6 
MM4220AP 607-28 
MM4220BL 607·36 
MM4220EK 607- 4 

' 607·32 
MM4220LR 607· '2 

607·30 
National MM4221 624·29 

624-41 
MM4221RQ 607.20 
MM4221RR 607· 8 

Ie MASTER 1977 



a- s-
Num ..... Sourae DevIIIII ...... LIn. Number 

4229 National ,MM4229 625·14 4300 
423 Ferranti ~423 572·176 
4230 National MM4230 624·80 4301 

625·21 
( MM423OBO 607·68 

MM4230FE I 607·65 
607.8~ 4302 

MM4230JT 607·3 
607·63 

MM4230KP 607·24 4303 
MM4230aW 607·73 
MM42300x 607·45 

. MM4230QV 607·12 ,4304 
4231 National MM4231 624·84 , 625·24 

MM4231 BUS 607·16 
6p7·70 4305 

MM4231RP 607·46 
4232- National MM4232 625·.86 4306 

626·27. 4307 
4233· National MM4233 625·B7 . 4308 
424 Ferrenti ZN424 512·53 

547·13 4310 
Plessey SL424 621·111 4311 

4240 Nation8l MM4240 606·29 
625·60 4316. 

,,20· 3 
" ,,20· '3 4316 

4241 Nationat MM4241 606· 4. 
625·18 

,,120· 3 
,120· 3 4317 

4M2 NIItIon.1 "M4242 *832' 4318 
626·70 431.9 

4243 Natlenel "M420' *834 432 
-626·26 

4244 NIItIonaI MM4244 *83. 
625·91 

.t24I ...... 1 ,,11424& *832 4320 
627·29 

.t24I ..... 1 MM.t24I *-
627·67 

4247 NIItIonaI MM4247 *838 4321 
627·91 

426 NEe ,.PD426 I 621·87 4324 
Plessey SL425 621·149 

4260 Inteoil 4250 53H04 . 
640·19 

4250C 531·105 
1543· 7 

National LM4250 531·111 433 
540·20 

,,100·15 
,,00·15 

lM4250C 631·112 
543· 8 434 . 

,f 100·1.5 4340 
I ,100·15 4341 

MM4260 618· 4 4344 
Silicon G . SG4260 531·123 

540·21 
SG4250C 531·124 

643· 9 
SoIitron UC4'250 540·22 

UC4250C 543·10 435 
4262 National MM4262 624·87 4350 
4256 IPI IPL4256 571·177 4357 
426 Intersil /DG428A 367·91 

( NEC ,.PB426 6'13·15 
4262 National MM4262 ,,22·13 4360 
4266 Intel 4266 869·37 
4269 Intel, 4269 869·39 4351 
4270 IV ... "M4270 "m 

616·28 ~362 .... ~ "M4280 *780 
616·29 4363 

4289. Intel 4289 889·43 
( , 12~·24 4364 
429 IntelSil OG429A 387·72 437 
4291 Burr·Br0wn4291 511·129 
430 ITT TCA430 524·64 

n " TL43O- 589·15 4370 
\ 573·35 

IC MASTER 1977 

a-
Sourae DevIIIII Pege-Un. Num ..... 8011rae DevIIIII 

Motorola MC4300 193·122 4376 TI TF4376A1B 
398·107 TP4376A11j 

Burr·Br0wn4301 572·125 4377 n TF4377A1B 
,,12· 9 TP4377A1B 

TI TF4301A1UB 156·75 439 Intersil. OG439A 
TP4301A1UB 166·76 440 Intersil OG440A 

Burr·Br0wn4302 572·126. National TBA440 
TI TF4302A1B 164·184 Plessey . SL440~ 

TP4302A1B 154·185 
Motorofa MCM4303A 624.26 
TI· TF4303A1B 154·187 

TP4303A18 154.),8'8. 
Motorola MC4304 191·161 

616·5B TBA440 
TI TF4304A1B 160·133 .mA440 

TP4304A18 160·134 SGS TOA440 
Motorofa MC4306/ 191·162 Signatics TBA440 

616·59 Telefunken TD,A440 
M!)Iorola MC4306 177.133 
Motorofa MC4307 176·165 n TL440i: 
Intel 4308 869·65 4400 Telefunken ~A4400 . 
Motorola MC4308 199·117 4402 EMM/Semi4 02A 
Motorota MC4310 199·122 4402B' 
n TF4311A1U8 154·126 Nitron NC4402A 

TP4311A1UB 1.54·127 4402A 
n TF4315A1UB 149·52 SSS SCL4402A 

TP43UiAlU8 \ 149·53 SCl4402B 
Intel 4316A B69·67 
Motorola MC4316 176·146 

,113· 1 SCL4402BE 
n TP4316A14B 364·80 
Motorola MC4317 175·147 
Motorola MC4318 175·141 4404 Mostek MK4404 
Motorola MC4319 175·142 ' SSS SCl4404A 
Sprague UHC/O·432 179· 4 

I., 
SCL4404B 

397· 6 SCl44Q4BE 
~HP.432 179· 8 441 Intersil OG441 

397·10 TI TL441C 
NationeI MM4320 204· 8 TL441M 

625·22 4410: Telefunken T0A441 0 
n TF4320A 158· 8 4412 SSS SCl4412A 

TP4320A 16B· 9 SCL4412B 
'n TF4321A 168· 3 

TP4321A j68·.4 1 SCL44128E 
Motorola MC4324 195·193 

660·40 4416 SSS SCl4416A 
, 97· 1 SCL4416AE 
, 97· 1 442 Intersil oo442A 
",3· 1 Plasaey Sl442 
,,13· 1 

Inlersil oo433A 363·88 442g Burr·Br0Wn4423 
Sprague UHClO·433 179· 5 4426' SSS SCl44268, 

397· 7 SCl44268E 
UHP-433 179· 9 4428 ' SSS SCl44288 

397·11 sCl4428BE 
Intersil [)(l434A 364· 5 443 Intersil 00443 
Burr·8r0wn4340 673·54 4433 SSS sCl4433B 
Burr·8r0wn4341 673;55 SCl44338E 
Motorofa MC4344 200'·33 444 Intersil oo444A 

659·43 4441 SSS SCl44418 
, 97· 1 SCL44418E 
,97· 1 4444 Raytheon RC4414 . 
,,13·1 
,,13· 1 RM4444 

Plessey TBA435 - 563·68 
. Motorola MC4360 175·167 4445 SSS SCl4445B 

National MM4357 373·13 SCL4445BE 
'MM43578 373·16 4446 SSS SCl4446 

Toshiba TM4357 525·621 ,-
n TF4360Al8 160·.136 4449 SSS SCl4449B 

TP4360Al8 150·137 SCl4449BE 
n TF4361A1UB 150·26 446 Intersil DG445A 

TP4361A1UB 150·27 446 Intersil DG446A 
TI TF4362A1S 150~.163 447 Plessey Sl447 

TP4362A18 150·154 448 Plessev Sl448 
n TF4363A1B 150·41 4481 Nortec 4481 

TP4363A18 150·42 449 Plessey Sl449 
Motorola MCM4364 6~7·15 45 Teledyne C CAG46A 
Plessey Sl437 521·57 450 Datel AM·460 

526·116 Fairchild CCD450 
527·13 

11 TF4370A/B 153·72 CCD450A 
·TP4370Al8 163·73 

) 

Arranged alphanumericallv from left to right 
( 

PART NUMBER INDEX 
a.-

...... LIn. Num ..... Sourae DevIce ...... Un. 

1'56·152 450 Fairchild CC0450A 629·38 
156·153 Intersil MM450 370·63 
156·177 Micro ComjMCC450 572·38 
156·178 572·58 
368·34 National MM450 370·65 
367·56 

, 
,,16·11 

527· 6 Siemens TBA450 523·136 
524·11 4500 Toshiba TM4500 526·61 
572·70 4501 Si.liconG SG4501 568· 4 
573·91 570·89 

",3·18 '4502 MITEL SIL4502B 149·62 
,113·18 SIL45028E 149·63 
,113·18 RCA C04502B 149·70 

527·16, CD4502BE 149·71 
527·18 SSS SCL4502B 149·72 
527·31 SCL4502BF 149·73 
527'·25 4503/ Hitachi HM4503 616·92. 
513·68, HM4503·1 615·44 
!i27.32; 4504 . National MM4504 370·48 
5'73·178 4505 NEe ppB4505·1 623· 8 
527·33 "PB4606·2 623· 9 
623·55 ,.PB4~()5·3 623·10 
623·45 4607 Hitachi HM4507 '616.,45 
623·49 n TF4507A1B -'56·45 
623·63 TP4507A1B 155·46 

, 89·20 '4508 MITEL SIL4508B 156·;80 
155·149 SIL4.508BE 156·181 
166· 8 RCA C045088· 156·184 
156'114 CD4508BE 156·185 
155·160 ~SS SCl45088 156·186 
156· 9 SCL4508BE 156·187 
156·85 ' Toshiba TC4508 156·188 
623·17 451 FairChild CCD451 615·120 

, 90·.2 629·39 
149·146 CC0451A 615·122 
149·147 629·40 
363·68 Intarsil DG451A 363·71 
'512·99 MM451 370·23 
512·100 National' MM451 370·26 
527·34 ,,16· 9 

, 89·20 ,,16·11 
164.· 8 f 124· 3 
154·51 ' Plessey SL45 ,1 ' 526·1'6 
154·' 9 4510 Fairchild F4510BC 151·15 

- 154·62 F45108M 151·16 
364·98 ) MITEL SIl4510B 161·21' 
364·99 SIl4510BC 151·22 
368·40 National CD4610BC 151·27 
572·141 C045108M 151·28 
573·46 RCA C04510B 151·33 
572·131 CD4510BE 151·34 
161·70 SSS \ SCl4510B 151·35 
151·71 SCL4510BE 161·,36 
152·123 Toshiba TC4510 151·38 
152·124 /511 Fairchild F45118C 162·127 
365·99 380·141 
161·81 F4511BM 162·128 
151·82 380·142 
366·78 MITEl ' SIl46118 152·135 
148·104 380·143 
,48.,05/ SIl4611BE 152.1?6 
372·22 3BO·144 
561·31 National CD45118C 152·137 
372·23 380·147 
661·32 CD4611BM 152·13\1 
158·93 380·148 
168·9~ RCA CD45118 152.·139. 
160·16. 380·149 
569:59 C04611BE 162.·140 
149·46 380·150 
149·46 SoIitron CM4511B 152·143 
36B·25 ~ 380·153 
365:64 CM4511BE 152·144 
673·166 380·154 
573,167 SSS SCl4511B '\ 152·141 
608· 7 380·151 
573·168 SCl4611BE 152·142 
363·100 . 380·152 
548·44 ~ 

TI TF4611A1B 152·145 
616·119 380·156 
629·37 TP4511A1B 152.146 

' 615·121 ~ 380·166 
629'36 4512 Fairchild F4612BC 167·166 

35 



Ie MASTER ... ... 
NumII.- ...... DevIae p .... Una 

N __ 

4512 Fairchild F4512BM 157-167 4520 
MITEL SIL4512B 157-170 

SlL4612BE 167-171 
SSS SCL4612B .157·174 

SCL451211E i,157-176 
TI TF4512A1B 167-176 

TP4512A1B ' 167·177 
Toshiba TC4512 \ 1'57-178 

4514 Fairchild F4514BC 152-61 
" F4514BM' 152-62 

MITEL SIL451'4B 152-70 
SIL4514BE 152-69 

RCA CD4614B 152-73 
CD46148E 162-74 

SoIitron CM4514B 152-76 4521 
CM4614BE 162-77 4522 

SSS SCL4514B 152-76 
Toahiba TC4514 152-78 

4515 Fairchild F4515BC 152-80 
F4515BM . 152-81 

MITEL SIL4515B 152-84 
SIL4515BE 152-85 4526 

RCA CD4515B 152·8B 
CD4515BE 152-89 

Solitron , CM4515B 152.,h 
CM4~15BE 152·92 

SSS SCL4515B 152-90 
Toahiba TC4515 152-93 4527 

4616 Fairchild F4616BC 150-69, -
F4516BM 150-70 

MITEL SlL4516B 150i75 
SIL4516BE. 160-76 

NationBt ,CD4616BC 150-81 4628 
. CD4516BM 150-82 

RCA CD4516B 150-87 
CD4516BE 150-88 

SSS SCL4516B 150-89 
SCL4516BE 150-90 

n TF4516A1B 150-92 
TP4516A1B 150-93 

Toshiba TC4516 150-94 
4517 SSS SCL4517B· 159-132 
4518 Fairchild F4518BC ,jI50-156 453 

F4518BM 150-167 
MITEL SIL4518'B 150·160 4531 

SIL4518BE 150-161 
N.ional CD4518BC 150-164 

C.p4618BM ' 150~166 
RCA CDS4518 150-168 

CDS461tIE 160-169 
CD4518B 160-166 
CD4518BE 150-167 4532 

Solltron CM4518B 160-172 
CM45i8BE '150-173 

, SSS SCl4618B 150-170 
SCt4518BE 150-171 

: n TF4618A1B 150,174 4539 
TP4518A1B 150-175 

j Toahibl TC4518 150-176 
4519 Fairchild F451118C 164-139 454 

155-51 . 
167-144 

·.F4619BM 154-140 
156-62 
157-146 

National CD4519BC 154-151 4643 
155-63 

) 157-152 455 
CD4519BM 156-64 

157-153 4660 
TI TF4519A1B 154·162 4551 

155-75 4562 
157·167 45~3 

TP4519A1B 154-163 
155-76 4565 
167-158 

452 Datel MI-452 549-61 
Intersil DG452 364-11 

.MM452 370-21 
4520 Fairchild F4520BC 150-44 4656 

F4520BM 150-45 
MITEL SIL4520B 150-48 

SIL4520BE 150-49 

'36 

... 
80unIe DevI., ' .... U ... Number Iou_ DevIae 

I 

National C04520BC 150-52 4556 SSS SCL4556B 
C04520BM 150-53, 4557 Fairchild F4557BC, 

RCA CDS4620 160-56 
COS4520E 150-57 F4657BM 
C04620B 160-54 

, 89-18 4568 Exar lOR4558 
C04620llE 150-55 Fairchild ,.A4658 

Solitron CM452011 150-60 Motorola MC4658 
CM4520BE 160-61 MC4558C 

SSS SCL4520B 150-58 Raythaon RC4558 
SCL4520BE '150-59 RM4568 

n TF4520A/B 150.62 TI , RC4658 
TP4520AlB 160-63 RM4658 

Toahiba TC4520 150-64 456 Plessey SL466 
Rockwell 10.4521 522-109 457 Plessey SL457 

,Fairchild F4522BC 151-44 458' NEC . '"PD458 
F4522BM 151-45 " 

'SSS SCL4522B 151-50 4581 SSS SCL4581B 
SCL4522BE 151-51 SCL4581 BE 

TI TF4522A1B 151-52 TI TF4581A1B 
TP46,22A1B 151-53 TP4681A1B 

Fairchild F4526BC 150-100 4582 Fairchild F4582BC 
F4526BM 150-101 F4582BM 

SSS SCL4526B 150-106 SSS SCL4582B 
SCL45268E 150-107 TI \ TF4582A1B 

TI TF4526A1B 150-108 TP4582A/B 
TP4526A1B 150-109 4583 Fairchild F4683BC 

RCA CD4527 , 87-16 F458'3BM 
CD4527B 160-44 Toahiba TC4683 
CD46278E 160-46 4685 SSS SCL4685B 

SSS SCL4627B lBO:46 SCL~!i86BE 
SCL4527BE lBO-47 Toshiba TC4585 

Fairchild F4528BC 168-25 4BO Datel II\M-460 
/. F4528BM 158-26 Fairchild CCD460 

MITEL SIL4528B 158-33 
SIL4528BE 168-34 Siemens TBA460 

SSS SCL4628 , 89·21 4800 EA EA4800C 
SCL4528B 158·43 
SCL46288E 168-44 EA4600M 

TI TF4528A1B 168·45 
TP4528A1B 158·46 Synertek SY4600 

Toahiba TC4528 158-47 ) 

Intersil DG453 367-60 4802 IIIIrrl. HA-4802 
National MM463 ,116- 9 
Fairchild F4631BC 160-95 480& Hlrr" HA-480& 

F4531BM 160.-96 r 
Raytheon RC4631 547-14 

RM4531 646-32 461 Intersil DG461A 
SSS SCL4631B ,160-99 462 Datel MI-462 
TI TF4531A1B 160-100 Intersil DG462A 

TP4631AlB t60-101 463 Intersil DG463A 
Fairchild F4532BC 160-27 464 Datel A~·464 

F4532BM 160-28 
RCA ' CD4532B lBO-31 Intersi! DG464A 

CD4532BE 160-32 NEC "PD464 
Toshiba TC4532 160,33 ,466 NEC "PD465 
Fairchild F4539BC 167-160 '466 NEC "PD466 ' 

F4539BM 167-161 4700 EA , EA4700 
Toahiba TC4539 167-164 EA47oo-1 
Intersil DG454A 367-97 EA4700M 
National MM454 371- 6 SGS H8C4700 

'116- 9 H8F4700 
,116-11 TI TMS4700 

NEC "PD454 608-16 ' 
871-76 4702 AMD 4702 

SSS SCL4643A 380-22 4702A ; 

Intersi~ 
SCL4543B 152,153 Fairchild F4702BC 
M'-I465 369 J66 

National MM455 369-59 F4702BM 
Teledyne P 4550 " 109-20 
Teledyne P 4551 371-96 Intel' 4702A 
Teledyne P 4552 372-18 
Fairchild F4553BC 151-89 ' National INS4702 

F4553BM 151-90 MM4702A 
Fairchild F4555BC 152-96 4703 Fairchild F4703BC 

1'4556BM 152-97 
RCA CD4555B 152-100 F4703BM 

CD4556BE 152-101 
SSS SCL4555B 152-102 4704 Fairchild F4704BC 
Fairchild F4551\BC 162-107 

F4556BM 152-108 F4704BM 
RCA CD4666B 152-111 

CD4556BE 152-112 4706 Fairchild F4705BC 

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

... 
'p .... U ... Number 

152-113 4'705 
169-145 
632-62 
169-146 4706 
632-60 
565-20 
555~21 
664-21 4707 
565-22 
555-23 
554-38 
655-24 4708 
554-39 
527-14 
527-15 
608-24 4710 
871-BO 
148-63 
148-54 
148-56 
148-56 
148-58 4716 
148-59 4720 
148-67 
148-68 
148-69 
160'103 
160-104 
160-107 4721 
148-83 
148-84. 4723 
148-86 
543-17 
616-123. 
629-49 4724 
521-43 
627·69 4726 
627-89 
627-68 
627-92 
627-65 4726 
627·90 

*&82 4731 
556-25 

*&80 
*1182 

656-3,1 4732 
365-66 4734 
543-21 

·365-106 
368-28 
630-93 4735 
546- 6 
368-411 
624-79 
62,,6-BO 4736 
627-49 
626-41 4737 ' 
626-46 4739 
626-64 
158-81 4741 
158-82 

*8118 ' 
626-59 
869-51 

'611-74 
. 160-49 

866-114 
160-50 
866-116 
611-75 
869-52 
86r-53 
61 -76 

. 167-14 48 
866·107 480 
157·15 4800 
866-108 
148-93 4801 

'866-96 4804 
148-94 
866-97 481 
148·96 482 

! 
Sou_ ' Dewl. ' ..... U ... 

' Fairchild ' F4706BC 866-91 
F4705BM 148-97 

&66-92 
Fairchild' F4706BC 157,-17 

866-110 
F4706BM 167-18 

866-111 
Fairchild F4707BC 148-100 

866-100 
F47078M 148-101 

866-101 
Analogic MN4708 371-49 

MN470BO 371-93 
F,s;rchild F4708C 866-103 

F470SM 866-104 
Fairchild F4710BC 167-55 

616-61 
866-118 

F4710BM 157-56 
616-62 
866-119 

Analogic MN4716 '372-15 
Fairchild, F4720BC 157-58 

617-85 
F47208M 157-59 

61i-86 
F4720C 866-125 
F4720M 866-126 

Fairchild F4721BC 157·89 
F4721BM 157-90 

Fairchild F4723BC , 167- 3 
F4723BM 157- 4 

National CD4723BC 157· 6 
CD4723BM 167- 6 

Fairchild F4724BC 156-100 
F4724BM 166-101 

Fairchild F47268C 167-46 
S66-121 

F4725BM 157-47 
866-122 

Fairchild F4726BC 866-128 
F4726BM 866-129 

Fairchild F4731BC .169-142 
632-69 

F473 HIM 169-143 
632-70 

TI TMS4732 *8118 
Fairchild F4734BC 152.1.29 

, 380- 7 
F4734BM 152·130 

380- 8 
Fairchild F4735BC 157-133 

. 866-131 
F4736BM 157·134 

.' 866-132 
Fairchild ' F4736BC 157-1tl 

F47368M 157-112 
SGS HBF4737 524-64 
Exar XR4739 665·25 
Raytheon RC4739 555-26 
Hurll HA-4741 *1180 

HA-4741-2 '.&80 
666-29 

HA-4741-11 *-
557·18 

Motorola MC4741 556-38 
MC4741C 557-40 

557-55 
Ray! .... ,HA4741 *1188 

HA4741-2, • &118 
556-30 

HA4741-& *&88 
567-19 

Telefunken TL4 7 41 C 646-64 
Teledyne C CAG48A 364-104 
Sprague UHP-480 381,-31 
n TMS4800 627-77 

627-96 
EMM/Semi4801 A 623-73 
EMM/SemI804A * 883 

623-34 
Sprague UHP-481 381-34 
National MM482 '124- :3 
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.... .... .... .... 
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482 Sprague UHP·482 381·49 5 GI AY5·811D 524·10.7 50.0.6 Toshiba TC5OO6 621·46 50.17 I"tersi! IH5D17M 368·94 
4821 Harris HD04821 527·59 AY5·8112 524·10.8 50.0.7 Intersil IH5DD7 364. 7 50.18 Intersil ' IH5D18C 369·14 
4822 Harris HD04822 527·60. AY5·83DD 525·27 Micro PowdllPS5DD7 375·23 IH5D18M 369·15 
4823 Harris HD04823 527·61 AY5·83Dl 525·28 Mostek MK5DD7 20.2·47 50.19 Intersil IH5D19C 369· 4 
4830. Harris HD0483D 527·62 AY5·831O 525·30. National MM5DD7 ,124. 8 IH5D19M 369· 6 
4831 HaOjis HD04831 527 ·62 AY5·8311 525·31 Si9netics NE5DD7 376·82 National MM5D19 ,124· 8 
4855 Teledyne P 4865 ,10.9·20. AY5·832D 525·35 Toshiba TC5DD7 157·131 502 AD AD502 *575 
4856 Teledyne P 4856 573·87 AY5·8321 525·32 TC5DD7·1 619·46 AD502J * 575 
4881 Nortec 4881 60.6· 2 AY5·8322 525·33 TC5DD7·2 619·63 546· 2 

60.6· 3 AY5·8324 525·34 Tl5DD7 157·10.7 AD502K * 575 
60.6·32 AY5·841D 526·40. 50075 , Mostek MK5DD75 522·77 543· 3 

49 reledyne C CAG49 364·101 AY5·8411 526·41 5008 Signetics NE5008 376·79 AD502L * 575 
364·10.2 AY5·842D 526·42 SE5DD8 376·80. 542·53 

490. \ Datel AM·49D 533·23 AY5·845D 526·43 50.0.9 Intersil IH5009 ,116· 6 AD502S * 575, 
AM·49D·2A 531·66 AY5·846D 526.44 IH5OO9 SERIES, 116· 4 543· 6 
AM'49D·28 531·45 AY5·8461 526·45 IH5OO9C 369·99 GI PC5D2 5,65·22 
AM·49D·2C 531·43 AY5-91DO. 560.·86 IH5OO9M 369·10.1 ITI 1TI5Q2 381-65 

Signetics TCA49D 522-44 , 92-16 Mostek MK5DD9 20.2-96 Micro Net MN5D2 373- 7 
555·28 AY5·92oo 560.·94 ,127·18 ~ '10.8-16 

Sprague UHP.490 381·14 AY5·93DD 560.-64 National AH5DD9C 369·10.2 MN5D2H 373- 8 
490.0. EA EA49DD 627 ·97 AY5·95DD 560.·96 Signetics NE5DD9 376-71 Sprague UHC/D·5D2 178·185 

EA49DDC 627·78 AY5-98DD 560.-119 SE5DD9 376· 72 396·115 
EA4900L 627·79 R05·13D2 624·89 50.1 AD ADM5D1A 536·27 UHP-5D2 178·189 

GI MEM4900D 159·157 624-90. ADM5D1B 535·21 396-119 
MEM4900P 159·158 R05·224DS 60.6·24 ADM5D1C 531·31 TI TL5D2 375·11 

490.1 MITEL SIL49D1B 156-49 R05·5184 60.6-89 535-10. 60.20. Intersil IH5D2DC 368·10.2 
~ SIL49D1BE 156·50 R05·8192 624· 9 CMA FX5Dl 561·11 IH5D2DM 368-10.3 

490.2 MITEL SIL49D2B 155-178 SL5-C21oo 632-10.7 GI NC5Dl 569-90. 50.21 Intersil IH5D21C 368-69 
SIL49D28C 155·179 SL5·C2128 633·17 ~C5Dl 563·96 IH5D21M 368,·70. 

490.8 TI TMS49D8 871·81 SL5·2D5D 632·49 ITT ITT5Dl 381-120. 50.22 Intersi! IH5D22C 368·84 
491 ITT ITT491 381·119 SL5-2D64 632·66 Si9netics NE501 513-55 IH5D22M 368-85 

Sprague UHP·491 381·19 SL5·2128 633· 9 SE5Dl 513-56 Panasonic ,QS15D22 523·167 
4911 MITEL SIL4911 B 154·10.1 SL5-4D16 632-27 Siliconi. OG5D1A 371·62 50.2,3 Intersil IH5D23C 368·71 

SIl49118E 154-10.2 SL5·4D25 ' 632·31 371-69 IH5D23M 368·7;2 
4912 MITEL SIL4912B 154-24 5L5-4D32 632·40. DG5D18 371·63 50.24 Intersil IH5D24C 368-86 

51L4912BE 154·25 5S5·1D32 632·34 371·70. IH5D24M 368·87 I 
492 ITT ITT492 381-63 SS5,·8211 632·23 OG5D1C 371·64 National MM5D24A 629· 7 
4923 MITEL SIL4923B 154·62 SS5·8212 632·24 371·71 Nortec 50.24 ' 527·117 

SIl4923BE 154·63 LSI Comp RED5/6 158·113 50.10. Intersil IH5D1DC 369·112 50.240. AMI S5024D 524·93 
4925 MITEL SIL4925B 156·17 50. LSI Comp RE05D/6D 158·117 IH5D1DM 369-113 Mostek ~K5D24D 524·99 

SIL4925BE 156·18 Teledyne C CAG5D 364·10.3 ~ Micro PowdllPS50 1 0. 572·171 f 106· 8 
4944 National NSL4944 572-32 5DX50 Reticon RA5DX50 572-19 National AH5DIDC 369-1.14 50.241 AMI 550.241 524·94 

, 115·17 500 Datel AM·5DD 540.·17 SMC NMX5D1D 370.·56 Mostek MK50241 524·100 
495 Sprague UHP·495 381-20. ~ ITT ITT500 381·64 50.10.1 Mostek MK50.101 522·78 50.242 AMI S5D242 524·95 
4968 MITEL SIL4968B 153·120. Signetics TBA500 525·139 50102 Mostek MK501D2 ,522-79 MO$tek MK5D242 524·10.1 

SIL4968BE 153·121 Sprague UHC/D·5oo 178-162 50.10.3 Mostek MK501D3 522·80. 50.25 Intersil IH5D25 ",6- 6 
497 TI TL497 '116- 2 395·134 50.10.4 Mostek MK5D1D4 522~81 IH5D25C 369·108 

TL4971 573-49 UHP-6oo 178·166 50.11 Intorsil IH5DllC 369·63 IH5D25M 369·10.9 
TL497M - 573·50 -', 395-138 IH5Dl1M 369-64 Nationa' MM5D25 629-25 

4978 MITEL SIL4978B 155·79 50.0. , lID· 3 IM5Dll 178·12 Synertek SY5D25 629·27, 
SIL4978BE 155·80. ,114- 9 IM5Dl)M 178·13 50.250. Mostek MK5D250 522-185 

5 GI AY5-IDl1 , 91·13 TI TL500 375·10. National AH5Dl1C 369·65 50.253 Mostek MK5D253 522·186 
AY5·1D13 399·42 50.0.0. Signetics SD5DDD 369-62 50.12 Intersil IH5D12C 369· 75 50.254 Mostek MK50254 522'187 

, 91·14 5001 Intersil IH5OO1 363·13 IH5D12M 369·76 50.26 Intersil IH5D26C 370.- 7 
AY5·1DI3A 399·46 ",6· 6 National AH5D12C 369·77 IH5D26M 370· 8 
AY5·1DI4A 399·48 IM5OO1 178-10. MM5D12 ,,24. 4 370.· 9 
AY5·1D16 371·98 IM5OO1M 178-11 50.13 Intersil IH5D13C 369·37 National MM5D26 629-26 

372·19 RCA MWS5DDI 157·121 IH5D13M 369·39 Synertek SY5D26 629-28 
, 91·12 621·14 IM5D13AC 394·36 50.27 Intersil IH5D27C ' 369· 71 
, 91·12 MWS5OO1A 621- 3 IM5D13AM 394·37 IH5D27M 369-72 

AY5-12DDA 522·142 Signetics SD5OO1 369-61 National AH5D13C 369·40. National MM5D27 629-42 
AY5·12D2A 522-143 Synenek SY5DDI 527-130. MM5D13 ,,24- 4 Synertek SY5D27 . 629·43 
AY5-12D3A 522·144 TI TMS5DDI 383·49 50.14 Intersil IH5D14C 369·48 50.28 Intersil IH5D28C , 369-83 
AY5·12D4A 522·145 Toshiba TC5DDI 1,51·94 IH5D14M 369·49 IH5D28M 369-84 
AY5-1224A 522·146 5002 Intersil IH50D2 363,14 Micro PowdllPS5D 14 521· 5 Synertek SY5D28 629-45 
AY5·123D 521·67 Mostek MK5OO2 20.2·45 National AH5D14C 369·50. 50.280 Mostek MK5D28D 522·82 
AY5·1231 521·68 Synertek 5Y5OO2 527·131 SMC. COM5D14 60.8·54 50.29 Intersil IH5D29C 369·44 
AY5-1315 524·86 Toshiba TC5D02 152·59 50.15 Intersi! IH5D15C 369·21 IH5D29M 369·45 
AY5-1317A 524·24 5003 Intersil )H5DD3 363·78 IH5D15M 369·22 603 AD AD503 *574 
AY5-2376 383·36 IM5DD3AC 394·38 National AH5015C 369-23 , 98· 7 
AY5-35oo 20.3·10.3 IM5DD3AM 394-39 Nonec 50.15 152,166 AD503J *574 
AY5-35D7 20.3·99 Micro PowdllPS5DD3 521- 4 50.16 Intersil IH5016C 369·31 552· 4 

,,11· 8 Motorola MCM5OO3 ,,21· 1 IH5D16M 369-32 AD503K *574 
AY5·3510 20.3·100 MCM5OO3A 610.·54 National AH5D16C 369-33 551·28 
AY5·36oo 383-46 50.0.4 Intersil IH5D04 363·101 MM5D16 628·72 AD503S *574 
AY5-4oo7 20.2·70. Motorola MCM5OO4 "21'.1 Nortec 50.16 158·56 551·29 
AY&·4oo7A 20.2·71 MCM5OO4A 610.·55 SMC COM5D16 20.2· 9 GI NC503 570.·50. 
AvS.4DD7D 20.2·72 SMC CG5D04L 606-88 COM5D16S 399·82 PC503 566·82 
AY5·4D57 20.2-41 5005 Intersil IH5DD5 363·57 COM5D16T 20.2· 8 ITT ITT5D3 381·121 
AY5·5D53 373·76 Mostek MK5OO5 20.2·46 399·83 Micro Net MN5D3 373-36 

377-67 5006 Intersil IH50D6 363·79 Toshiba TC5D16 157.124 MN5D3H 373-37 
AY5·5D54 373-77 National MM5OO6 628·30. 621·43 Siliconix DG5D3A 371·67 
AY5·8100 524·106 ' Toshiba TC50D6 157-128 50.17 Intersil IH5017C 368·93 DG5D3B 371·68 

Arranged alphanumerically from left to right 
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503 $prague UHC/0·503 178·186 5043 
396·116 

UHP.503 178·190 
396·120 5044 

5030 Intersil IH5030C 369·54 
IH5030M 369·55 

5031 Intersil IH5031C 369'27 
IH5031M 369·28 

50314 Mostek MK50314 522·83 
50321 Mostek MK50321 522·84 
5033 Intersil IH5033C 368,98 50440 

IH5033M 368·99 6045 
5034 Intersil IH5034C 369·19 

IH5034M 369·20 
5035 Intersil IH5035C 369·10 

" 
IH5035M 369·11 

5036 Intersil IH5036C 369· 2 
IH5036M 369· 3 

50361 Mostek MK50361 523·13 5048 
50362 Mostek MK50362 523·14 
5037 Intersil IH5037C' 368-76 

IH~37M 368·77 
5038 Intersil IH5038C 368·91 

IH5038M 368·92 
50380 Mostek MK50380 523·15 
50381 Mostek MK50381 523·16 
50395 Mostek MK503,95 202·78 

, 90·19 
I, 90·20 

50396 Mostek MK50396 202· 79 
, 90·19 11047 

50397 Mostek MK50397 202·80 
, 90·19 

50398 Mostek MK50398 202·81 
50399 Mostek MK50399 202·82 
504 AD AD504 * 575 

, 98· 5 
AD604J *575 

\, 539·54 
ADII04K * 575 

536·16 
AD604L * 676 

536·14 5048 
AD504M * 575 

*575 
531·48 
536·13 

AD504S * 575 
*&7& 

531·63 5049 
536·15 

ITI 1TI504 381·30 
Micro N~t MN504 373·32 

MN504H 373·33 
Ragen MS504 371· 8 

6040 Harrle HI5040 *433 
H15040·2 363· 3 505 
HI5040-5 *433 

363' 4 
Intarsil IH5040 ,116·6 

IH5040C 363· 5 
IH5040M 363· 6 

RCA MWS5040 157·101 
619· 6 5060 

MWS5040A 619· 5 
5041 Herrle HI5041 *433 

H15041·2 *433 
363·41 

H15041:& *433 
363·42 

Intersil IH5041C 363·43 5061 
IH5041M 363·44 

5042 Harrll HI5042 *433 
HI5042·2 *433 

365·43 
H15042-5 *433 

365·44 
Intersil IH5042C 365·45 5052 

IH5042M 365·46 5053 
5043 Harril HI5043 *433 5654 

H15043-2 *433 5055 
366·45 

H15043-5 *43~ 5056 

38 

a-
Sou~ Dwlce Page-Une N~mber Source Dwlce 

Harris HI5043·5, 366·46 5056 National MM5056 
Intersil IH5043C 366·47 5057 AMo AM5057 

IH5043M 366·48 National MM5057 
Harrll HI5044 *433 5058 National MM5058 

H15044-2 *433 501' AD AD501 
367·19 

' H15044-6 *433 AD508J 
' 367·20 

Intersil IH5044C 367·21 AD508K 
IH5044M 367·22 

Mostek MK50440 527·100 AD508L 
Herri. H15045 *433 

HI5045·2 *433 
367·37 

HI5045·5 *433 ,AD508S 
367·38 

,lntersil IH5045C 367 ·39 Harrll HI501 
IH5045M 367·40 H1508-2 

Harrle H15048 *433 
1116048-2 *433 H1508-5 

368·13 
H16048-5 *433 HI508A 

368·14 H1508A·2 
HIS048A *433 
H15048A·2 *433 HIS08A·5 

368·10 
HI5048A-1I *433 ITI 1TI506 

368·11 National MM506 
Intersil IH5046C 368·15 Siliconi. oG506A 

IH5046M 368·16 oG506B 
Herrle HIII047 *433 OO506C 

H15047·2 *433 Sprague UHC/0·506 
368·58 

HI5047·5 *433 UHP·506 
368·59 

HI5047A *433 TI Tl506C 
HI504,7A.2 *433 5060 Intersil IH5060C 

368·56 IH5060M 
HIS047A-5 *433 Micro Net MN5060 

368·57 MN5060H 
Intersil IH5047C 368·61 N,ational MM5060 

IH5047M 368·62 MM5060AA 
Harrl. H15048 *433 MM5060AB 

H15048-2 *433 MM5060AC 
363·25 MM5060Ao 

H15048-5 *433 5061 Micro Net MN5061 
363·26 MN5061H 

Intarsil IH5048C 363·23 National MM5061 
IH5048M 363·24 5065 Micro Net MN5065 

Herrle H15049 *433 MN5065H, 
H15049-2 *433 Mostak MK5065 

367 ·25 5066 Micro Net MN5066 
H15049-6 *433 MN5066H 

367 ·26 507 AD AD507 
Intersil IH5049C 367 ·23 AD607J 

IH5049M 367·24 
AD A0505J 530·60 

539·24 
A0505K 530·61 AD507K 

539·45 
AD505S 530·62 

,539·46 
ITI 1TI505 381·42 AD507S 
Harrl. HI5060 *433 

H15050-2 *.433 
365·31 

HIII050-6 *433 CMA FX507 
365·32 Harrle HI507 

Intersil IH5050C 365·29 H1507·2 
IH5050M 365·30 

Harrl. HI5061 )*433 H1507·5 
H15051·2 *433 

366·33 H11I07A' 
H150111·5 *433 H1607A·2 

366·34 
Intersil IH5051C 366·31 H1507A·5 

IH5051M 366·32 
National MM5052 632·77 ITI 1TI507 
National MM5053 632·105 Micro Net MN507 
National MM5054 632·93 Silicon .. oG507A 

MolD AM5055 633·27 oG507B 
National MM5055 633·24 oG507C 
AMo AM5056 633·57 Sprague UHC/0·507 

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

a-
Page-Un. Number Source Dwlce Page-Un. 

633·50 507 Sprague UHC/0·507 396·40 
633·64 UHP·507 178·176 
633·61 396·44 
633·76 5070 Intersil IH5070C 371·86 

* 574 IH5070M 371·82 
, 98· 7 508 AD AD601 * 675 
* 574 AD50SJ * 576 

541·13 539·44 
* 574 Harrle HI508A * 432 

536· 4 H1501A·2 * 432 
* 574 371·51 
* 574 H1501A·5 *432 

531·32 371·54 
535·13 Intersil DG508A 371·42 

.574 oG5088 371·44 
536· 5 DG508C 371·45 

*432 ITI ITI508 381·87 
*432 Micro Net MN508 , 373· 9 

371·106 MN508H 373·10 
.432 Siliconix DG508A 371·43 

372· 2 oG508B 371-46 
*432 DG508C 371-47 
*432 Sprague UHC/D·508 178·173 

372·13 396·41 
*432 UHP·508 178·177 

372·17 396·45 
381·66 5080 RCA MWS5080 ! 157·85 

,124· 6 617·74 
372- 4 5081 National MM5081 ,124·12 
372· 8 5085 Mostel< MK5085 560·156 
372· 9 5086 Mostek MK5086 560·157 
178·163 508 AD AD509 * 574 
395·135 AD50SJ * 574 
178·167 * 574 
395·139 530·49 
519· 5 549·46 
372· 7 AD509K * 574 
372· 3 * 574 
373·60 530·54 
373·61 548·42 
633·40 AD509S * 574 
633·12 ,. 574 
633·30 530·55 
633·34 548·43 
633·42 Harrle HI509A *432 
373·17 H1509A·2 * 432 
373·18 370·108 
632·108 H1509A·1I * 432 
373·42 370·110 
373·43 Intersil DG509A 370-101 

,,28· 7 DG509B 370·103 
373·34 DG509C 370·104 
373·35 ITI ITI509 381·137 

* 574 Micro Nat MN509 373·41 
* 574 Siliconix oG509A 370·102 
* 574 DG509B 370·105 

532-137 DG509C 370·106 
546· 5 510 AD AD610 * 575 

* 574 AD510J * 575 
* 574 533·28 

532·138 AD61 OK * 676 
540·28 533·12 

* 574 AD510L * 575 
* 574 533· 5 

532·139 I AD510S * 575 
541·31 / 533· 6 
561·21 Fairchild TBA510 525·61 

* 432 ITI 1TI510 381·67 
*432 Micro Net MN510 373·11 

371·80 MN510H 373·12 
*432 National TBA510; 525·91 

371·81 Plessey . Sl510 . 524·1J8 
* 432 Signetics NE510 514·188 
*432 SE510 515· 4 

371·92 TBA510 525·140 
*432 TI TL510C 517· 5 

371·95 5100 Micro Net MN5100 373·24 
381·122 MN5100H 373·25 
373·38 Signetics S05100 369·98 
371·83 5101 AMI IS5101 * 639 
371·87 * 839 
371·88 157·87 
178·172 619·47 
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.5101 AMI 85101·1 * 639 514 AD A0514J 552·15 5200 Intersil IM5200 , I 10-23 522 AD A0522B 533·37 
619-38 AD514K * 574 Micro Net MN5200 373-B9 AD522C * 578 

85101-2 * 639 551-14 '108-16 * 578 
619-39 AD614L *574 MMI 5200-1 624-72 512-67 

85101-3 * 639 551-1 I Signetics S05200 372-43 533-27 
619-48 AD514S * 574 5201 MicroNet MN5201 374-17 AD6228 ,678 

8&101-8 * 639 551-15 MN5201H 374-18 * 578 
!l19-58 GI PC514 567-53 MMI 5201-1 624-73 512-68 

8510n * 639 ITT ITT514 381-88, 5202 Micro Net MN5202 374-19 533-38 

* 639 TI Tl514C 518-32 MN5202H 374-20 ITT ITT522 381-126 

157-88 Tl514M 51S.15 5203 Micro Net MN5203 373-90 National MM5220EK 607- 5 

619-49 5140 Micro Net MN5140' 373-26 MN5203H 373>,91 MM5220lR 607- 3 
85101L-1 * 639 MN5140H 373-27 Natlonel MM5203 * 822 Siemens TAA522 544-33 

619-36 5141 Micro'Net MN5141 373-50 '123- 6 Signetics NE522 519-27 

85101L-2 * 839 51414 Micro Net MN51414 373-51 MM52030 61 I -82 522 , I I 1- 5 

619-37 5142 Micro Net MN5142 373-52 612-19 5220 National MM5220 606-38 , 
85101L-3 * 639 51424 Micro Net M,N51424 373-53 MM52030 6" -66 624-28 

619-50 5143 Micro Net MN5 I 43 373- 2 612-14 624-39 
Intel 5101 157-96 MN5143H 373- 3 5204 \ AMI 85204A * 855 MM5220AE 607- 7 

619-51 515 AD AD515 *574 *855 MM5220AP 607-29 
,121.18 AD515J *574 * 952 MM5220Bl 607-37 

,121 -18 * 574 *952 MM5220EK 607-34 

,121-19 531-17 612-81 MM5220lA 607-31 

,121 -19 540- 2 870-77 5221 National'; MM5221 624-30 
5101-1 619-40 AD516K * 574 Micro Net MN5204 374-21 624-43 

5101-3 619-53 ' * 574 ' MN5204H 374-22 MM5221RO 607-21 

6101-8 619-69 531-13 National MM5204 *824 MM5221RR 607- 9 
5101l 619-52 535- 6 612-84 5228 Plessey SP5228 559-69 
5101L-l 619-41 AD516L * 574 5205 Micro Net MN5205 374-23 5229 National MM5229 625-15 

5101L-3 619-54 .574 MN5205H 374-24 523 AD AD523 *574 
Micro Net MN5101 373-63 Q31- 8 MMI 5205-1 625-47 AD523J * 574 
NEC pP06101-E 619-64 535- 5 5206 Micro Net MN5206 374- 5 * 574 
Signetics S05101 369-96 Signetics NE515 512-43 MN5206H 374- 6 531-22 
Synertek SY5101 157-104 SE515 512-44 MMI 5206-1 625-48 552- 3 

619-55 Siliconi~ OG515A 366-109 5208 MMI 5208-1 624-106 AD523K * 574 
5104 National MM5104 628-65 OG515B 366-110 5209 MMI 5209-1 625- 3 * 57,4 
511 Gl NC511 569-93 

, 
DG515C 367- 2 521 AD AD521 *578 531-33 

PC511 569-94 516 AD A0616 , 98- 4 AD521J * 578 551- 5 
ITT ITT511 381 -123 A0516J 541-14 512-59 AD523L * 574 
Micro Net MN51 I 373-39 AD516K 636- 6 AD521K * 578 551 -23 

MN511H 373-40 AD5,16S 536- 7 512-69 Gl PC523 566-24 

Plessey SL511 524-122 Siliconi~ OG516A 367-141 AD5218 * 678 ITT 1TT623 381 -127 

SGS TCA511 526'36 OG61aB 367-16 512-64 5230 National MM5230 624-81 

Signetics NE611 514-188 OG516C 367-17 GI NC621 569- 5 62~-20 

SE511 515- 5 517 ITT ITT517 381 -124 PC521 562-103 '123- 6 
5110 Intersi! IH5110 573-73 518 AD AD51S * 574 Plessey SL521 513-84 , 123- 6 

5111 Intersil IH5111 573-74 530-26 '102-20 MM5230BO 607-69 
Synertek SY5111 157-1.05 AD518J .674 SP521B 202-12 MM5230FE 607-66 

619-56, 547- 5 Siemens TAA521 548-29 607-90, 

5112 ' Synertek SY5112 157-106 AD518K * 574 Signetics NE521 519-26 MM5230JT 607~35 
619-57 541 -33 521 ~ I I I - 5 607-54 

512 AD A0512K 540-48 AD518S * 574 5210 Micro Net MN5210 373-83 MM5230KP 607-25 

A0512S 540-49 * 574 '108-16 MM52300W 607-74 
Gl NC512 565-21 530-27 MN5210H 373-84 MM5230QX 607-47 

PC512 565-23 541 -34 National MM521Q 624-38 MM52300Y 607-13 
IPI M512 572- 4 ITT 1TT518 381 -125 521 I Micro Net MN52 I I 374- 9 5231 National MM5231 624-85, 
ITT 1TT512 381-15 52 Rockwell A52XX 867-70 MN5211H 374-10 625-25 
Reticon Rl512 572-11 520 AD AD520 * 578 National MM5211 624-42 MM5231BUS 607-17 

SAD512 624-28 , 97-10 5212 Micro Net MN5212 374-11 607-71 
573-97 AD520J * 678 MN5212H 374-12 MM5231RP 607-48 

5120 Micro Net MN5120' 373-30 * 678 National MM5212 627-23 5232 AMI 85232 * 880 
MN5120H 373-31 512-56 5213 Micro Net MN52 13 373-85 * 650 

5121 Micro Net MN5 I 2 I 373-54 549-44 MN5213H 373-86 625-80 
MN5121H 373-57 AD520K *-W78 National MM5213 624-83 626-26 

5122 Micro Net MN5122 373-58 *578 625-23 Nati~nal MM5232 625-89 
MN5121H 373-59 512:57 871-103 626-28 

5123 Micro Net MN5123 373- 6 543-40 5214 Micro Net MN5214 374-13 '123- 5 
513 AD A0513 , 98- 4 AD5208 * 678 MN5214H 374-14 ,123- 5 

AD513J 562-10 * 678 National MM5214 625-88 '123- 6 
AD513K 551-13 512-58 5215 ! Micro Net MN5215 374-15 ,123- 6 
1\0513S 551-16 543-41 MN5215H 374-16 Synertek 8Y5232 625-70 

GI NC513 570-51 ", Fairchild TBA520 525-61 National MM5215 627-22 5233 National MM5233 625-90 
PC513 570-51 GI NC520 569- 4 5216 Micro Net MN52 I 6 374- 3 5235 Intel 5235 394-81 

5130 Micro Net MN5130 37.3-28 Plessey SP520B 202-36 MN5216H 374- '4 MMI 5235-1 625- 9 
MN5130H 373-29 TBA520 525-11 I 521a National MM5218 522-156 5236 MMI 5236·1 625-10 

5131 MiC(O Net MN5 13 I 373-46 Sigottics TBA520 525-141 522 ' AD AD522 * 678 5238 National MM5238 625-68 
51314 Micro Net' MN51314 373'47 TCA520 546-15 AD522A * 578 5240 MMI 5240-1 612-76 
5132 Micro Net MN5 I 32 373-48 Telefunken TBA520 525'163 * 578 626- 7 

MN5132H 37'3-49 5200 Intersil IM5200 198·170 512-65 I Nationel MM5240 625-61 
5133 Micro Net MN5 I 33 373- 4 608-92 633-43 ,120- 3 

MN5133H 373- 5 , 95- 4 AD5228 * 578 ,123- 5 
514 AD AD514 *674 , 95- 4 * 578 ' '123- 6 

AD514J * 574 '110-23 512-66 ,123- 8 

\ 

Arranged alphanumerically from left to right 
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5241 MMI 5241-1 612-77 1128 
626- 8 

National MM6241 606- 5 
,,20- 3 
,,23- 5 
,,23- 8 

11242 NIItIoMI MM&242 *832 
*832 

\ 626-56 
871-108 

11243 Nlltlanll MMII243 *834 5280 
5244 Intel 5244 394-57 

N ........ MMII244 *838 
625-84 

82411 NIItIaneI MMII2411 *832 c 
J ! 627,28 

&2411 NItIon.. MMII2411 *838 " , *838 
627-40 
627-55 5281' 

11247 Nlllianil MM&247 *838 
627-88 

5248 MMI 5248-1 ' 612-63 
625-106 

5249 MMI 5249-1 612-64 
625-107 

525 n'T 1TT525 381-89 5284 
Plessey SL525 613-86 

5250 Micro Nat MN5250 373-93 5285 
MN6250H 373-94 6286 

MMI 5250-1 626-34" 
52506 TI SN52506 518-18, 
5251 Micro Nat MN5251 374-25 52~7 

MN5251H 374-26 
MMI 5261,-.1 626-35 529 
National MM5251 625-19 

5252 Micro Nat MN5252 374-27 
MN5252H 374-28 5290 

MMI 5262-1 626-36 6292 
6263 Micro Net MN6253 374'- 7 63508 

'. MN5253H 374- 8 
MMI 6263-1 626-37 53509 
National MM5253 624-88 

625-27 53S10 
5255 AMI S5255 ,,06- 5 

MMI 5255 627-12 ,5~18 
NItIon .. MMII21111" *774 

5256 
623-21 53519 

AMI 55256 , 106- 5 
NIItIan .. MMII2I18 *774 53$20 

623-22 
5257 'NIItIoMI MMI2117 *774 1130 

623-66 
5258 MMI 5258-1 613-39 
526 ITT ITT526 381-98 

Signetics NE526 517-28 
SE5l6 517-29 
526 ,",- 5 

5260 MMI 5260 627- 4' 
5261 MMI 6261 627- 6 
5262 National MM5262 ,,22-,3 
5264 National MM5264 1122-14 
lI28I NIItIaneI MM5288 * 771 

MM5269-1 
620-108 
620-60 

MM6269-2 '620-84 
527 Signatics NE527 517-33 

SE527 517-10 
627 , 111- 5 

&270 NIItIaneI Mftt5270 *783 6300 
614-90 

MM5270-5 *788 
615-30 5301 

\ ' MMII270A * 788 ,5303 
61,4-67' , 

Synertek SY6270 614-104 
5271 , NItIon .. MM5271 *781 5304 

*791 5305 
, 614-91 5306 

615- 3 5307 
Synertek SY5271 615-14 

5275 MMI 5275 627-83 5308 
5276 r..1MI 5276 627-84 5309 

40 

lIMe i 
80urae DevIce Pege-Une Number Sou .... b.vtc. 

AD AD828 *1174 5309 National MM5309 
630-28 1131 AD .{ AD&31 

AD828.t *574 
~ 

640- 8 AD&31J 
AD828K *&74 

535-23 ADII31K 
ADS288 ,*&74 

*1174 ADII31L 
530-29 i 
535-24 AD1I31. 

MMI 5280-1 613-35 
626-91 GI NC531 

Nl!llonll MMII280 *784 Plessey SP531A 
614-92 SP5318 

MM5280-5 *800 Signatics NE531 
615-31 ! SE631 

MMII280~ *787 63104 National MM53104 
614-68 6311 National MM5311 

Synertek SY5280 614-105 5312 NatiOnal MM6312 
MMI 5281-1 613-3S 5313 Nation= MM5313 

626-92 5314 Nation I MM5314 
NItIonII MMII281 *802 5315 National MM6315 

*802 5316 National MM5316 
614-93 &32 AD ADII32 

j 615- 4 
Synertek SY5281 615-16 
MMI 6284-1 613-36 AD1I32J 

626.-93 AD&32K 
MMI 5286-1 626-94 .AD1I328 
MMI 6286 627-14 

5286-1 613-37 Plesaey SP532A 
I 626-95 SP5328 

MMI 5287-1 613-40 Signatics NE532 
626-96 

Signetics NE529 517-34 
SE529 617-11 SE532 
529 ,",- 5 

MMI 5290 606-42 , Sprague UHC/0-532 
MMI 6292 606-90 
Intersil IM53508C 626-79 UHP-532 

IM63508M 626-89 
Intelllil IM53509C 626-103 5320 National MM5320 

IM53509M 626-105 
Intersil IM53S10C 627- 8 5321 National MM5321 

IM63S10M ,627-.10 5322 National MM5322 
Intelllil IM53S18C 626-80 &33 AD AD&33 

IM53518,", 626-90 
InteIlJiI IM53S19C' 626-104 

IM53S19M 627- 3, AD1I33J 
Intersil IM53S20C 627- 9 ADII33K 

IM53S20M 627-11 AD533L 
AD AD530 *&78 AD53. 

\ 
572-96 

",2- 3 Plessey SP533A 
, 112- 5 

ADII30J *178 SP533B 
AD&3OK *,578 
AD530L *1178 , Sprague, UHC/0-533, 
ADI30S *578 

572-97 UHP-533 
GI NC530 569-91 
National T8A530 I. 525-92 6330 MMI 5330:' 
Plessey SL530C 513-91 National MM5330 

SP530A 203-130 
SP530B 203-131 
T8A530 525-112 

Signetics TBA530 525-142 Raytheon RC6330 
TCA530 524-170 RM5330 

Telefunken T8A530 525-164 5331 MMI 53~1-1 , 
MMI. 5300-1 611-20 5332 National MM5332 
Signatics 505300 372-26 534 AD AD534 

561-36 ADII34J 
MMI 530':' 611-21 
Motorola MCM5363A 610-56 ADII34K 
National MM5393 399-44 

,,25-12 AD534S 
MOIorola MCM6304A' 610-57 
MMI 5305-1 ' 612- 5 \ ADII34T 
MMI 5306-1 ' 612- 6 
National' MM5307 202- 7 Harris H0534 

399-81 Signatics SA534 
MMI 6,308-1 611-43 '5340 MMI 6340-1 
MMI 53p9-1 611-44 Raytheon RC5340 

, tndicates page number in Application Note Directory * Indicates additional data is provided on the page noted 

lIMe ,....U ... Number Sou .... DevIae .v ....... LIM 

522-167 6340 Raytheon RM5340 618-81. 
*&78 5341 MMI 6341-1 611-49 
, 112- 5 535 Harris H0535 178-105 
*&78 , Signatics NE635 544- 6 

572-118 SE635 538-22 
*&78 5350 MMI 5350,1 613- 6 

672-119 5351 MMI 5351-1 613- 8 
*878 53'52 MMI 5352-1 613.- 7 

572-120 5353 MMI 5353-1 613- 9 
*1178 5357 National MM5357 373-14 

572-120 , 109- 7 
569;92 MM53578. 373-16 
203-133 113. AD ADII38 *1177 
203-134 AD538J *1177 
545-34 573'52 

• 547-16 ADII38K *1I7~ 
523-177 573-53 
522-158 Harris H0536 381' 7 
522-159 Signetics NE536 652-27 
522-160 SU536 551-24 
622-161 5369 National MM53.69 158-68 
522-162 537 AD AD537 573-148 
522-188 5370 National MM5370 622-188 

*1178 5371 National MM5371 523- 3 
' 572-98 5375 National MM5376 523- 4 
"'2- 5 6376 National. MM6376 623- 6 
*1178 5377 National MM6377 522-163 
*1178 6378 National MM5378 522-164 
*1178 5379 National MM6379 522-165 

572-99 6382 National MM5382 522-166 
203-137 ,5383 National MM5383 522-16,7 
203'138 6395 National" MM5395 560-87 
532-30' 54 National . ~M54C , 88-14 
554-49 TI SN54S SERIES 1 94 - 8 

.555-33 54COO Harris H054COO 154-97 
,532-31 National \ MM54COO 164-109 
554-13 54C02 Harris H054C02 156-45 
179- 6. National MM54C02 156-57 
397- 8 54C04 Harris H054C04 149-27 
179-10 NationaL MM54C04 149-39 
397-12 54C08 Harris H054C08 153-162 
204- 9 National MM54C08 153-170 
525-23 54Cl0 Harris H054C1O 164-58 
526c24 National MM54Cl0 154-73 
204-16 54Cl07 Harris H054Cl07 153-105 

*1177 National MM54Cl07" 153-109 
572-100 54C14 Harris H054C14 160-118 

",2- 6 National MM54C14 160-129 
* &77 , 88-17 
* 577 ' 54C150 National MM54C150 158- 6 
* &77 54C151 Harris H054C151 157.-180 
.* 577 National MM54C151 167-182 

572-101 54C164 Harris H054C164 , 162-117 
203-140 National MM54C164 152-119 
561-71\ 54C157 Harril H054C157 157-148 
203-141 National MM54C157 ' 157-154 
561-72 54CI60 Harris H054C160 150-121 
179- 7 i, National MM54C160 150-127 
397-' 9 54C161 Harris H064C161\ 150-15 
179-11 National .MM54C161 150-21 
397-13 ~C162 Harris, H054C162, 150-142 
610-36 National MM54C162 150-148 
203-108 54C163 Harris H054C163 150-32 
375-33 , National MM64C163 150-36 

,,09- 8 54C164 Harris H054C164 159-62 
1109- 8 National MM54Cl:64 159-64 

618-51 54C16,5 Harris H054C165 159-72 
618-88 National MM54CHi5 159-74 
610-37 54C173 Harris H054C173 153-41 
625-185 National MM54C173 153-45 

*1177 54C174 Harris HD54C174 153-61 
*177 National MM54C174 153-10 

572-102 54e175 Harris HD54C175 163-27 
*577 National MM54C176 153-31 

572-103 54C192 Harris H054C192 151-19 
*1177 National MM54C192 151-29 
' 572-104 54C193 Harris H054C193 150-73 
* 577 National MM54C193 150-83 

572-105 54C195 Harris H054C195 158-151 
179-22 N8tional MM54C195 158-153 
558-16 54C20 Harris, HD54C20 154-20 
611-48 National ,MM54C20' 154-30 
618-36 64C200 Harris HD54C200 167-60 
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54C2oo Harris H054C200 617·90 &4C121 N~I MM&4CI2I, *8,8 54H21 National OM64H21 183·61 54H76 Signetics 54H76 181·101 
N8tIon .. MM&4C200 *808 157·117 Signetics 54H21 18~66 Tl SN64H76 181·102 

*808 621·26 64H22 Fairchild 54H22 185·117 54H78 Fairchild 54H78 180·48 
167·67 54C93 HarriS H054C93 149·115 National OM54H22 186·121 National' OM54H78 180·60 

, 617·92 National MM64C93 149·117 Raytheon 54H22 185·123 . TI , SN54H78 180·52 
54C221 Harris H054C221 158·29· &4CI30 N"'on.1 MM&4CI30 *818 Signatics 54H22 186·127 54H87 Fairchild 54H87 198·182 

National MM54C221 1,58·39 *818 TI SN64H22 186·129 TI SN54H87 199· 4 
, 88·18 \ 

157·119 54H30 Fairchild 64H30 184·114 54lSOO Fairchild 54lSOO 186·83 
54C30 Harris H064C30 153·184 \ 621·27 ITT 1TT64H30 .t84·116 National OM54LSOO 186·86 

National MM54C30 i 153·192 64C95 Harris H064C95 168·159 National OM64H30 ,184·122 Reytheon &4LSOO *210 
54C32 Harris H064C32 166·114 National MM64C96 168-163 Signatics 54H30 / 184·96 186·89 

National MM54C32 165·124 54Hoo Fairchild 64HOO 186·9~ TI SN64H30 184·98 Signetics 54lSOO 186·92 
64C42 Harris ,1 H054C42 152·27 (ITT 1TT64Hoo 186·97 54H40' ,Fairchild 54Hf\O 185;69 TI SN54lSOO 186·93 

National MM54C42 /~152.36 National, OM54HOO 186~100 ITT 1TT54H40 185·il 54lS01,) Fairchild 54lS01 187·24 
64C48 Harris " HQ54C48 152·50 Raytheon 54HOO , 186·102 Natiollal DM64H40 185·77 National OM5.o\lS01 .187·28 

N8\ional MM54C48 152·66 $ignat~ 1}4HOO 186·106 Raytheon 54H40 185·79 R.rat- MUG1 *212 
54C~3 Harris H064C7S 153·103 TI SN54HOO 186·108 185'80 

, 
187·34 

National " MM54C73 163·107 54Hpl Fairchild 64HOI 187·60 / Signaties 54H40 185·83 - " Signaties 54lS01 187·43 
64C74 Harris' 1;I054C14 152·186 ITT ITT64HOI 187·52 TI SN54H40 185·85 TI SN54LSOI 187·46 

National, MM64C74 153·10 National OM54HOI 187·56 64H50 fairChild 54H50 189·12 641.S02 Fairchild 54lS02 190·119 
64C76 Ha(ris H064C76 153·79 Raytheon 54HOI 187·58 ITT i, ITT64H60 189·1.4 National OM64LS02 H10·121 

National MM54C76 153·87 Signeties 54HOI 187·62 ' National DM64H50 189·18 ...,..... i4Ls02 *214 
54C83 Harris HD64C83 148·10 TI SN54HOI 187·64 Signeties 54H60 189·20 '190·125 

National MM54C83 148·14 64H03 Riytheon 64H03 187·80 TI SN54H50 ,,169·22 Signeties S54lS02 190·136 
54C85 !:tarns H06,4C86 148·76 64H04 Fairchild 54H04 170·1'66 54H61 Fairchild S4H51 ' 188·109 TI SN541.S02 190·139 

National , MM54C85 148"·79 I, ITT ITT64H04 170·169 ITT 1TT54H61 188·111 54lS03 Fairchild 64lS03 187·26 
54C86 Harris H054C86 156·11 National DM64H04 170·173 National OM64H51/ '188·116 , National OM54lS03 187·30 

National MM64C86 156·26 Raytheon 54H04 170:V15 Signetics 64H61 188·117 Raytheon &41.$03 *212 
, 64C89 Harris H054C89 157·48 Signetics 64H04 170·179 Tl SN54!'151 188·1'19 187·36 

616·63 TI SN54H04 170·181 64H52 fairchild 54H52 187·146 'Signat~ 54lS03 187·44 
N8tIon .. MM&4C88 *806 54H05 Fairchild 64H05 171·47 National DM54H52 187·150 TI SN54lS03 187·48 

I *806 ITT ITT54H05 171·49 Signetics ii4H52 187·162 54lS04 fairchild 54lS04 170·11}4 
157·50 NatiOnal 0M54H05 171·53 TI 

, 
SN54H62 187-164 National OM54lS04 170·156 

616·65 Raytheon 54H06 171-65 54H53 Fairchild 54H53 188·48 Raytheon 84I.S04 '*210 
54C90 Harris HD64C90 150·113 Signetics 54H05 , 171·59 

\ 
, ITT ITT64H53 188,50 170·160 

National MM54C90 150·115 TI SN64H05 171·61 National DM54H53 188:64 Signeties 54lS04 ' 170·163 
54C901 Harris HD54C901 169.·165 54H08 FairChild 64H08 184· 7 Signetics . !l'4H53 '.188·56 Tl SN54LS04 170·164 

National MM54c901 159·167 National OM54H08 184·11 "TI ' SN64H53 188·58 541.S06 Fairchild 54lS05 171·36 
, 96·10 Signetics 54HOa, 184·13, 64H64 ) Fairchild' 54H54 . , 188·12 National DM641.S06 171·37 

54C902 Harris H054C902 159-171 54H09 fairchild 54H09 184·58 ' ITT ITT54H54 188.)4 Raytheon. S4LS0& *212 
National MM54C902 169·173 64Hl0 Fairchiid 64Hl0 185·190 National _ OM54H54 188-'18 

.,,' 

17\·41 
, 95·10 ITT 1TT54H'10 186·192 Signetics 54H64 188·20 Signetics ' 54lS05 171·44 

54C903 Harris H054C903 169·177 National DM54Hl0 186· 6, TI SN54H64 '1 88•22 TI SN64LS06 171·46 
National MM54C903 169·179 Raytheon ,64Hl0 186· 7 64H55 Fairchild 64H65 188·160 54lS08 Fairchild 64lS08 183·184 

H064C904 
' 95·10 S;gnetics 54Hl0 186·11 National OM54H55 188·1.64 .. National DM54lS08', 183·186 

64C904 Harris 169'·183 TI SN54Hio 186·13 Sign~cs 54H56 188·166 ~14LS08 . *21& 
Nationi, . MM54C904 159·185 54Hl0l Fairchild 54Hl01 179·174 TI SN54H56 , 188'168 183·190 

, 96·10 Signetics 54Hl01 179·176 64H60 Fairchild 64H60 W9·, 7 Signetics 64LS08 184· 4 
64C906 Harris H064C906 160·70 Tf SN54Hl01 179·178 ITT ITT64H60 199· 9 Tl SN54LS08 184· 5 

National MM64C905' 160·74 54Hl02 'fairchild 54Hl02 179·155 National OM54H80 199·13 641.809 FairQhild 54lS09 184·46 
54C906 Harris H064C906 148.149 Signeties 54Hl02 179·157 Si9netics 54H60 199·15 National DM54lS09 184·48 

National MM64C906 ' 148·151 TI SN64Hl02 179·159 TI SN54li60 199·17 AIytMon 841.808 *217 ' 
64C907 Harris H064C907 148·154 64Hl03 Fairchild 54Hl03 17!l·182 54H61 Fairchild 64H61 199·20 184·52' 

National MM54C907 148·156 National OM54H103 179·184 National DM64H61 199·24' Sign,eties 541.809 u, 184·55 
54C908 Harria H064C908' 162·172 Signetics 64Hl03 179·186 Signetics 54H61 199·25 n ,5N54LS09 184·56 
54C909 Harris l'l064C909 160.1O~ Ti SN54Hl03· 179·188 TI SN54H61 199·27 64LS10 Fairchild 541.510 186.178 

. National MM64C909 180·111 54Hl06 F,airchild 64Hl06 180·1,57 64H62 Fairchild 54H62 199·31 National DM54LS 1 0 185·180 
&4Ct10 NIItIoneI MM14C9'0 *811 National DM54Hl06 '180·159 National ' OM54H62 199·35 R...- &4ls10 *210 

*811 Signetics· 54Hl06 180·163 Signetics 54H62 199·37 185·184 
157·75, TI SN54Hl06 160·166 TI SN54H62 199·39 I Signeties 541.810 185·187 
617·55 64Hl08 Fairchild 54Hl08 180· 4 54H71 Fairchild 54H71 179·162 TI SN541.S10 186·188 

54C914 Harris H064C914 180·119 National OM54Hl08 180· 6 National OM64~71 179·166 64LS107 Fairchild 541.S107 ' 181·17 
National MM54C914 180·131 Signatics 54Hl08 180·10 Signetics 54H71 179·168 National DM54LS107 181·21 

, 88·17 Tl SN64H108 180·12 Tl 5N54H71 179·.170 Raytheon &4L8107 *232 
·&4CI20 NIItIoneI MM&4CI2O *814 54Hl1 Fairchild 54Hl1 183·98 64H72 Fairchild 54H72 179·108 181·29 

*'814 ITT ITT54Hl1 183·100 ITT ITT64H72 179·110 Signlilies 54LS107, 181·34 
167·97 N@tibnal OM54Hl1 1l!3,104 National OM54H72 179·118 TI SN54LS107 181·37 
619·22 Raytheon 54Hl1 183·106 Signetics 54H72 179·120 54LS109 Fairchild, 54LS109 180·74 

&4C821 N8tIon .. MM&4ce21 *81. Signetics 64Hl1 183·110 TI SN54H72 179·122 NatiOn1i1 OM54LS109 180·76 
'157·99 TI SN54H,11 18!l·H2 54H73 Fairchild 54H73 18'·39 R...- &4LS10il *251 ' 

~4C922 Harris H054C922 383·23 64H15 Fairchild 64H16 183·143 ITT ITT54H13 181·41 180·80 
National ~M5~~922 383'·25 Raytheon· 64H 16 1$3·146 National, OM64H73 181·49 Si9neti,CS 54LS 1 j)9 180'02 

54~923 Harris H054C923 383·27 TI SN54H15 183·150 Signetics 64H73 181,51 TI SN54LS109 180·84 
National MM54C923 383·29 64H183 faif(:hild 64H183 168·109 TI SN64H7~ 181.53 , 54LSll Faii'child 641.811 183·66 

64C926 Harris H054C925 151·96 TI \ SN.54H183 168·112 '64H74 fairchild 54H74. 181·167 National DM54LS11 183·88 
Nationai "MM54C925 161·100 64H20 Filirchila 54H20 184·190 ITT ITT54H74 181'169 ReydIat &4L811 *21& 

54Ci26 ' Harris HD54C926" 151·97 :1 ITT ITT54H20 186· 3 National OM54H74 ' 181·173 183·91 
National MM54C926 161.102 National DM54H20 185· 7 Raytheon 64H74 181·176 Signetics 541.S11 '183·95 

64C927 Harris H054C927 151·106 Raytheon 54H20 185· 9 Signetics 54H74 181:179 TI SN64LSll 183·96 
I National, MM64C927 151·108 Si9netics 54H20' 185·13 TI SN64H74 181.181 541.S112 fairchild' , 64LS112 . 180·134 

54C928 Harris H064C928 161·112 11 SN54H20 186·15 54H76 Faiichild 54H16 181·94 National DM54LSI12 160·140 
National MM54C928 151-114 64H21 fairchild 64li21 183·66 ITT ITT54H76 181·96 Raytheon &4L8112 *232 ' 

&4C121 ....... 1 r.lM&4Cl28 *81. ITT ITT64H21 183·57 National DM64H76 ler·98 180·144 

, 

Arrhnged alphanumerically from I~ft to right 
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Number Sou_ o.vtoe 

54lS1~2 Signetics 54LS112 
TI SN54LS112 

" 

54LS113 'Fairchild 54LS113 .. 
National DM54lS113 
ReytJ.on 114LS113 

Signetics 54LS113 
TI SN54LS113 

54[,5114 Fairchild 54LS114 
National DM54LSI14 
ReytJ.on 114LS114 

Signetics 54LS114 
TI SN54LS114 

54LS12 National DM54LSI2 
ReytJ.onll4LS12 

Signetics 54lS12 
TI SN54LS12 

64LS122 Na~onal DM54LS122 
TI SN54lS122 

54LS123 AMD' SN54LSI23. 
National DM54LS123 
TI SN54LS123 

54LS124 National . D~54LS124 

n SN54LS124 

54LS125 Fairchild 54LS125 
; National DM54lS125 

TI ) SN64LS125 
54LS 126 Fairchild 54LS126 

National DM54LS126 
n SN54LS126 

54LS13 National DM54lS13 , ReytJ.on &4LS13 

Signatics 54LS13 
n SN54LS13 

54lS132 Fairchild 64LS132 
Nation81 DM54LS132 
Signetics 54LS132 
TI SN54LS132 

54LS133 Fairchild 54LS1~3 
54LS136 Fairchild 54LS136 

Reytheon 114LS138 

Signetics 54lS136 
TI SN54LSI36 

54LS138 AMD SN64lS138 
Fairchild 54lS138. ' 
National DM54LS138 
ReytJ.on 114LS1. 

Signetics 54LS138 
TI SN54LS138 

54LS139 AMD SN54LS139 
Fairchild 54LS139 
National DM54LS139 
Reyt .... 114LS139 

S!gnetics 54LS139 
TI SN54LS139 

54LS14 Fairchild. 54LS 14 
National DM54LS14 
ReytJ.on 114LS14 

., 
Signatics 54LS14 
TI SN64LS14 

544i'45 Signetics 54LS1415 
TI SN54LS145 

54LS148 AMD SN54LS148 
54LS15 Fairchild 54LS15 

National DM54LS16 
ReytIIeon 114LS1 & 

Si9netics 54LS15 
TI SN64LS15 

54LS151 AMD SN54LS161 
Fairchild 54LS151 
National DM54LS161 
Reyt .... 114LS161 

42 

~~ ... ... 
...... Un. N_ber SoU_ o.vtoe "Un. N_ber Sou_ DevIce P.Une 

180·147 54LS151 slgnetics 54LS15i 194·125 54lS 169 . Fairchild 54LS169 173·88 
180·148 TI SN54LS151. '94.'2~ National DM54LSl69 173·92 
180·92 54LS152 Fairchild 54lS152 194·45 n SN54lS169 173·90 
180·94 Raytheon I14LSUI2 *2&8 54LS170 AMD SN54lS170 192·7 

*232. 
SN54LS15:i 

194·49 616· 8 
180·98 TI 194·51 Fairchild 54lS170 192·11 
180·101 54LS153 AMD SN54lS153 i93·142 616·13 
180·102 . Fairchild 541.S153 193.146 National DM54LS170 192·.13 
180·118 National DM54LS153 193·148 616·23 
180'FO ReytJ.onll4LS1 &3 *2&8 Signetics 54LS170 192·16 

. *237" 193.1.52 616·29 
180·124 Signetics 54LS153 193·156 TI SN54LS170 192·17 
180·127 TI SN54LSI53 193·158 616·33 
180·128 54lS154 National DM54LS154 177·186 54LS173 National DM54LSI73 182·19 
186·38 54LS156 Fairchild 54LS156 177· 5 64LS174 AMD SN54lS174 182·170 

*212 National DM54LS155 177· 7 Fairchild 54LS174 182·174 
186·42 ReytJ.on &4!-S"I& *280 National DM54lS174 182·176 
186·45 177·11 Raytheon &4LS174 *271 
186·46 'n SN64LS165 177·13 182·180 
195·94 54LS156 Fairchild 64LS156 177·38 Signetics . 54LS174 182·185 
195·96 National DM64lS156 177·40 n SN54LS174 182·186 
196·171 ReytJ.on 114LS1 &8 *280 64LS175 AMD SN54lS175 182.42 
195·173 177·44 Fairchild 54LS175 182·46 
195·175 n SN54LS156 177·46 National DM54lS175 . 182·48 
200·143 54lS157 AMD SN54LS157 192·104 ReytJ.on &4LS171 *271 
560·41' Fairchild 54LS157 192·108 182·52 
200·145 National DM54LS157 192·116 \ Signetics 54LS175 182·57 
560·43 ReytJ.on &4LS117 *282 in SN54LS175 182·58 
170·47 192·112 54LS181 AMD' SN64LS181 169·34 
170·49 Signetics 54LS157 192·119 Fairchild 54LS181 169·38 
170·51 n SN54LSI57 192·120 Reythean &4LS181 *277 
170·73 54LS158 AMD SN54lS158 192·176 169·42 
-170·75 Fairchild 54LS158 192·180 Signetics 54lS181 169·47 
170·77 National DM54LS158 192·182 TI SN54LS181--. 169·48 
200·67 Reythean &4LS1&8 *282 114LS188 National I)M&4LS189 * 743 

*218 192·189 / 617·35 
200·71 Signetics" 54lS158 192·191 54LS190 AMD SN54LS190 174·186 
200·74 n SN54lS158 193· 4 i Fairchild 54LS190 174·190 
200·75 54LS18O AMD SN54LS160 174·63, National DM54LS190 174·192 
200·92 Fairchild 54LS160 174·57 ReytJ.on 114LS190 *283 
200·94 National DM64LS18O 174·69 175· 6 
200·97 Reytheon 54LS180 *284 Signatic. 54LS190 175·11 
200,98 174·63 TI SN54lS190 175·12 
184·139 I' Signeiics 54LS160 174·73 54LS191 AMD SN54LS191 173· 6 
189·134 ,. TI SN64LS160 174·74 Fairchild 54lS191 173·10 

*213 
189·138 
189·141 
189·142 
177·90, 
177·94 
177·96 

*2&4 
177.100 
177·105 
177.106 
177·51 
177·55 
177·57 

*2&4 
,177·61 
177·70 
177·71 
2()(j·122 
.200·124 

*218 
200·131 
200·134 
200·135 
176·129 
176·134 
199·104 

,183·131 
183·133 

*217 
183·13.7 
183·140 
183·141 
194·110 
194·114 
194·116 

*2&8 
194·120 

54lS161 AMD SN54lS161 172·124 National DM54LS191 173·12 
Fairchild 54LS161 172·128 ReytJ.on 114LS181 *283 
National DM64lS161 172·130 , 173·16 
Reythean &4LS181 *284 Signetics 64lS191 173·21 

172.139 TI SN54LS191 173·~2 
Signetics 54LS161 172·144 54LS192 AMD SN54lS192 176·45 
TI SN54LS161 172·145 

/ 
Fairchild 54LS192 175·49 

54lS162 AMD SN54lS162 174·103 National DM54lS192 175·51 
Fairchild 54lS162 174·107 ReytJ.on 114LS182 *291 
National DM54LS162 174·109 

s!gnetics 
175·55 

ReytJ.on &4LS182 *284 54lS192 175·59 
174·113 TI SN54lS192 '175·61 

Si9netics 54lS162 174·118 54LS193 AMD SN54lS193 173·58 
TI SN54LS162 174·119 Fairchild 54lS193 173·62 

54Ls163 AMD SN54LS163 172·70 National DM54LS193 173·64 
Fairchild 64LS163 172·74 Reyt .... &4LS193 ,*291 
National' DM54LS163 172·76 
ReytJ.on &4LSt83 ';'284 Signetics 64ls193 

172·80 TI SN54lS193 
, 'Signetics 64LS163 172·86 64LS194 AMO SN54lS194A 

. TI SN54LS163 172·86 Fairchild 54lS194 
54LS164 AMD SN54LS164 197·180 

Fairchild 54LS164 197·184 National DM54LS194 
631·68 

National DM54LS164 197·186 Reytheon &4LS194 
631·70 114LS194A 

,Reytheon &4LS184 *271 
197·190 Sigrietics 54lS194A 

Si9neticS . 64LS164 198· 4 n SN54LS194A 
TI SN64lS164 198· 5 54LS195 AMD SN54LSI95A 

64LS 165 Fairchild 54LS165 197·127 Fairchild 54lS196 

54LS166 
54LS168 

54LS169 

TI SN64LS165 197,133 
n SN54lS166 197·151 National DM54LS11l5 
AMD SN54LS168 175·77 
Fairchild 54LS168 175·79 R~ &4LS18&A 
National DM54LS168 ,175·81 
TI , SN54LS168 175·83 Signetics 54lS195A 
AMD SN64LS169 173·86 n SN54lS196A 

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

173·73 
173·78 
173·79 
196·128 
196·136 
630· 4 
196·138 
629·103 

*299 
*299 

196·142 
196·147 
196·148 
196·39 
196·43 
630· 6 
196·45 
630·18 

*302 
196·49 
196·54 
196;55 

... , 

Number Souroe Devloe ...... Un. 

54LS196 Fairchild 54LS196 173·194 
National DM54LS196 ,174· 6 
Reyt .... &4LS188 *-

174·10 
Si9natics 54LS196 174·13 
TI SN64LS196 174·14 

54LS197 Fairchild 54LS197 172·23 
National' DM54lS197 172·25 
Reythloi. &4LS187 *301 

. 172·29 
'Signatics 54LS197 172·31 
n SN54LS197 172·33 

54lS20 ) Fairchild 64lS20 184·178 
National DM54LS20 184·180 
ReytJ.on &4LSZO * 210 

184·184 
Signetics 54LS20: 184·187 
TI SN54LS20 184·188 

54LS21 Fairchild 54LS21 183·43 
National DM54LS21 183·45 
ReytJ.on 114LS21 * 21& 

/ 183·48 
Signetics 64LS21 183·51 
TI SN54lS21 183·54 

54LS22 Fairchild 54LS22 185·105 
National DM54LS22 185·107 
Raytheon &4LS22 * 212 

185·111 
Signetics 54LS22 186·113 
TI SN54LS22 185·115 

54LS221 National DM54LS221 195·112 
Signetics 64LS221 195·115 
TI SN54LS221 195·116 

54LS240 AMD SN54lS240 201·27 
TI SN54LS240 201·30 

54LS241 AMD SN54lS241 201·37 
Fairchild 54LS241 201·39 

54LS242 TI SN54LS242 200·174 
54LS243 TI SN64LS243 200·1711 
54LS244 TI SN54LS244 201·43 
54LS245 National DM54LS245A 196·163 
54LS247 TI SN54LS247· 380·106 
54LS248 TI SN~lS248 380·50 
54LS249 TI SN64LS249 380·70 
64LS261 AMD SN54LS261 194·163 

Fairchild 54LS251 194·167 
National DM54lS251 194·169 
ReytJ.on 114LS211 *308 

194·173 
Signetics 54LS251 194·177 
TI SN54lS251 194·179 

871·141 
54lS263 AMD SN64LS253 193·175 

Fairchild 54lS253 193·179 
National DM54LS253 193·181 
ReytJ.on 54LS213 . * 312 

193·185 
Signetics 54LS253 193·190 
n. SN64LS253" 193·191 

54lS255 Fairchild 54LS255 191·j6 
Rayt"-n 1I4LS2I6 *313 

177·124 
64lS257 AMD SN54lS267 193·39 

Fairchild 54LS257 193·43 
Netional DM54lS257 193·46 
.~ 114LS267 *318 

193·49 
Signetics 54lS257 193·54 
TI SN54lS257 193·55 

54LS258 AMD SN54LS258 19S·19 
Fairchild 54LS258 193·23 
Reytheon .&4LS2&8 *.315 

54Ls259 Fairchild 
193·27 

54LS259 191·11 
TI SN54lS259 191·13 

871·160 
54LS26 Fairchild 54LS28 187·122 

National DM54lS26 ' 187·124 
ReytJ.on 114LS28 *222 

187·126 
Signetics 54LS26 187·135 
TI SN54LS26 ,87;,36 

54LS260 Fairchild 54LS260 190·52 

JC MASTER 1977 



PART NUMBER INDEX 
.... ... ... a.. 
NIIII\IIer IIouroI DevIoe P ... Un. Numller IIouroI DevIoe P ... Une Numb. Sou_ DevIoe · ..... Une Numblt Sou_ DevIoe p"'-Une 

i 

64LS260 Signetics 54LS260A Ig0·65 64LS33 Sig'"'tics 64LS33 190·164 54LS47 TI SN64LS47 380·105 64LS86 Signatics 64LS86 189·96 
B4LS2t1.~ B4LS281 .* 318 TI SN54LS33 190·166 64LS48 Fairchild 54LS48 380·24 TI SN54LS86 189·99 

168·126 54LS352 TI SN64LS352 194·10 National DM64LS48 380·38· 54LS90 fairchild 64LS90 173·139 
SignetiCS 54LS261 168·132 54LS362 TI, SN64LS362 871·136 TI SN54LS48 380·49 NatiOnal DM54LS90 173·143 
1'1 SN54LS261 168'133 54LS363 TI SN64LS363 ,191·24 54LS49 Fairchild 54LS49 380·59 185·56 

54t.S266 Fairchild 54LS266 189·160 64LS364 TI SN64LS364 182·101 National DM54LS49 ' 380·63 R.,m- B4LS1O *243 
R.ytheon 'B4LS288 *2&3 54LS365 Fairchild 54LS366 170·92 TI SN54LS49 380·69 173·147 

189·164 R~ B4LS38& *'32& 64LS490' Fairchild '64LS490 174·149 Signetics 54LS90 173·160 
Signetics ,64LS266 189·167 170·98 TI SN64LS490 174·163 TI SN54LS90 173·153 

" TI .SN54LS266 18g·168 r TI SN54LS365 170·100 54LS61 Fairchild 64LS61 ' 188·131 '54LS91 TI SN64LS91 198·27 
54LS27 Fairchild 64LS27 190·78 54LS366 Fairchild 54LS366 171·90 National DM64LS51 188·133 54LS92 Fairchild 54LSg2 ' 176·115 

: National OM64LS27 190·80 R.ytheon B4LS388 * 32& R.ytheon· B4LS&1 * 230. . National, DM54LS92 175·117 
~B4LS27 *214 171·96 188·137 ~B4LS82 *243 

190·84 TI 'SN54lS366 171·98 '\ Si9netics 64LS51 188·140 175·121 
Signetics . 54LS27 190:8} 54LS367 Fairchild 54LS367 170·94 TI ,SN54LS51,· 18S·14l 

\ 
Signetics 54LS92 176·124 

TI SN64LS21 190·88 TI SN64LS367 170,102 64LS64 Fairchild 54LS54 187·186 TI, SN64LS92, it . 176·126 
5~LS273 AMD SN54LS273 183·13 54LS368' Fairchild 64LS368 171·92 National DM64LS54 le-7.188 54LS93 . Fairchild 64LS93 . 171·144 
, TI SN54LS273 183·16 TI SN54LS368 171·100 R~ B4LSB4 * 230 " National DM54LS93 171·148 
54LS278 TI SN64LS278 199·79 54LS37 Fairchild 64LS37 186·147 187·191 R.,m- B4LS83 *243 
54LS279 Fairchild 54LS279 191·130 National OM54LS37 186·149 r SignetiQ; 54LS64 188· 8 171·152 

National' OM54LS279 191·132 R.ytheon B4LS37 *223 TI SN54LS64 188·' 9 Signetics 64LS93 In·165 
TI SN54LS279 191·134 ". 186·153 54LS65 Fairchild 64LS66 188·146 TI SN54LS93 171·158 

B4LS28 R~ B4LS28 ' *223 Si9netics 64LS37 186·166 , National OM64LS65 188·148 54LS95 Fairchild 54LS96 .196:98 
190·133 I TI SN54LS37 186·157 RaYtheon B4LS&& ' *230 629·121 

Signetics S54LS28 190·138 54LS373 TI • SN54LS373 191·26, 188·162 Netional DM54LS96 630·16 
TI SN54LS28 190·141 54LS374 ..wO SN54LS374 182·97 . SignetiQ; 54LS55 188·155 'DM54LS968 196·100 

64LS281 AMO SN54LS281 169·116 Nationai . DM54LS374 182·99 TI SN64LS56 188·156 Raytheon 54LS96B 196·102 
54LS2a3 Fairchfld 54LS283 168·62 TI SN54W74' 182·103 54LS63 TI SN64LS63 201·46 SignetiQ; 54LS96B 196·104 

Nltiorial DM54LS283 168·70 54LS316 TI SN64LS376 191·115 54[5670 AMD SN64LS670 192·23 TI SN54LS968 196·105 
Raytheon 64LS283 168·77 54LS377 TI SN54LS377 183·20 616· 9 54LS96 National OM54LS96 197·69 
Signetics. 64LS283 168·83 64LS378 AMO SN64LS378 182·142 Fairchild 54LS67Q 192·25 Signetics 54LS96 197·62 
TI SN54LS283 168·86 TI SN64LS378 182·144 616·14 I TI' SN64LSM 197·63 

54LS289 National DM64LS289 617·34 54LS379 AMO SN54LS379 182·77 -!'Iational DM54LS670 ' 192·28 54L164 National DM54L;64 631·55 
54t.s290 Fairchild 64LS290 173·141 TJ SN6:4LS379 . 182·79 616·24 TI SN54L164 631·67 

Signetics 54LS290 173·152 54LS38 Fairchild 54LS38 187·104 Raytheon 54LS670 192·27 54L187 National DM54L187A 625·11 
TI SN64LS290 173·155 National DM64LS38 187·110 ( Si9neties 64LS670 . 192·31 54L91 National DM54L91 631·78 

64LS293 Fairchild ' 114LS293 171·1:46 R.rtheon B4LS38 * 228 ' \ 616·31 TI SN!j4L91 631·76 
Siqnetics 54LS293 171·156 187-·108 TI SN64LS670 192·32 54L95 National OM64L96 629·60 

I' TI , SN5:4LS293 171·1159 Signetics 64LS38 187·45 616·34 TI SN54L95 629·51 
. 54LS29!j 'Fairchild 54LS295 196·161 187·113 54LS73 Fairchild 54LS73 181·15 54L99 TI SN54L99 629·62 

630· 8 TI SN54LS38 187·114 National DM54LS73 181·19 54ROO Raytheon 54ROO . 186·103 
National DM54LS295A 629·79 64LS381 AMD SN54LS381 169·71 - ~B4LS73 * 232 54R02 Raytheon 54R02. 190·173 
R~ ,B4LS28&A *321 .'TI 54LS381 169·73 181·26 54R04 Raytheon 64R04 170·176 

196·167 !j4LS384 TI SN64LS384 1.68·159 Si~netics 54LS73 • 181·33 54R06 Raytheon 54R05 ' 171·66 
, Si9netics 54t.s295A 196·170 64LS31!5. TI SN54LS385 168·117 TI . ,SN54LS73 181·35 ' 54Rl0 Raytheon 54Rl0 186· 8 
TI SN54LS296A 196·171 B4LS388 Reyth_ B4LS388 .242 54LS7.4 Fairchild 54LS74 181,156 54Rll Raytheon 54Rl1 183.·107 

54LS298 Fairchi.ld 64LS298 182·119 
" 

189·93 National DM54LS74 181.167 54R112 Raytheon 64R112 180·161 
193·101 I 

SignetiQ; 64LS386 .189:98 R~ B4LS74 *23& 64R113 , Raytheon 54R113~ 180·11'1 
National DM~4LS298 )182·121 TI sN54LS386 189·101 181.161 54R114 Raytheon 54R114 180· 8 

193·103 64LS390 Fairchild 54LS390 . 174·147 Signetics 54LS74 " 181·164 54R15 Raytheon 54R15 183·146 
R~ B4t.S288 *323 TI SN54LS390 174·151 TI SN54LS74 181·165 64R181 Raytheon 54R181 169·50 ) 

182·125 64LS393 Fairchild 54lS393 171.166 64LS76 Fairchild 54LS75 191·107 64R182 Raytheon 54R182 169·103 
TI SN54LS298 182·127 TI SN54LS393 171:168 NatiOf.Ull DM64LS75 191.109 541120 Raytheon 64'R20 185·10 

I 193·105 64LS395 Fairchild 54LS396 . I 196·176 Signetics 54LS75 191·! 12 64R22 fIayt/leon 54R22 186·.124 
64LS299 AMD . SN54LS299 t97·101 NeIional DM54LS396 196·177 .,' TI ' SN64LS75 I 191·113 54R64 Raytheon 64R64 188·61 

TI SN64LS299 197·106 R~ B4LS38& *327 54lS76 National DM54LS76 . 181·84 64R65 Raytheon 54R66 188·78 
64LS30 Fairchild 64LS30 184·102 196·181 R~ B4LS'7!1 *.232 54R74 Raytheon 54R74 181·176 

, National DM54LS30 184·104 TI SN64LS395 ',196·183 181·88 D4SOO Fairchild 64500 186·110 
R.rtI*n B4LS3O *210 64LS396 TI SN54LS396 183·28 Signetics 54LS76 181·91 Ferranti gN54SOO 186·112 

184·108 54LS398 TI SN54LS398 182,133 TI SN64LS76 181-92 TI SN64SOO , 186·117 

I . Signetics 54LS3<l 184·111 193~107 54LS77 Fairchild 64LS77 191·79 54$02 Fairchild 64$02 190·143 
TI SN54LS30 184·112 64LS399 AMD SN54LS399 182·116 TI SN54LS77 191·82 Signetics 64$02 190·t47 

64LS32 Fairchild 5:4LS32 190· 9 193·97 64LS78 National DM54LS78 180·l7 TI SN5:4S02 190·148 
Netional DM54LS32 190·11 TI SN54LS399 182·136 R~ B4LS78 *237 64803 Fairchild 64$03 187·70 
R.ytheon B4LS32 *'221 I ' 193·109 180·41, Ferranti ZN64S03 187·72 

190·15 54J.S40 Fairchild 64LS40 186.,1;4 I Signelics 64LS78 180·44: TI . SN54S03 187·77 
Signlllies 54LS32 t /190·18 R.ytheon B4LS4O * 223 ~ '180·45 54$04 I Fairchild 54$04 170·183 
TI SN64LS32 190·19 I 185·60 TI SN64LS78 180·46 Signetics 64$04 1.11. 3 

6:4LS322 TI SN54LS322 168·165 Signetics 54LS40 186·63 64LS83 Fairchild 64LS83 168·60 TI SN64S04 171·,4 
197·107 TI SN54LS4~ 185·64 National DM54LS83 168·64 64$05 Fairchild· 64$06 171·63 
198·34 64LS42 Fairchild 54LS42 176·90 R.ytheon B4LS83A * 238 Signetics 54$05 171·74 

54lS323 TI SN54LS323 197·109 NeIional DM64LS42 ' 176·92 168·74 TJ SN64S05 171·75 
54LS324 TI SN54.LS324 200·139 .R.ytheon B4LS42 .227 Signetics· 64LS'83 168-81 64$08 Fairchild 54$08 184·15 

SN~LS326 
559.175 ~ 176·96 TI SN54LS83A 168-84 Signetics N54S08 184-Hi 

54.LS326 TI ,200·147 Signetics 64LS42 176·99 54LS85 Fairchild 641:586 169·182 TI, SN64S08 184·19 
560·47 TI SN54LS42 176·100 National PM54LS85 169·184 54$09 Fairchild 54$09 184·60 

" 54LS326 Ti SN64LS326 ~OO,149 64LS424 TI SN54LS424 870.1~6 R8ytheon B4LS8& * 241 Signetics 54S09' 18:4·63 
560·49 &4LS43 R.ytheon B4LS43 *227 , I 169·188 

/54S10 ' 
TI SN54S09 184·64 

54LS327 TI SN54LS327 '200.151 176·15 Signetics. 64LS86 170· 4' Fairchild 64S10 186·15 
660·51 ~ ~B4LS44 *227 TI SN54LS86 170· Ii TI SN54S10 186:20 

64LS33 Fairchild 54Ls33 190·157 176·36 54LS86 Fairchild' 64LS86 189·85 54Si09 Fairchild 54S109 180·86 
R.ytheon. B4LS33 * 228 54LS47 Fairchild 54LS47 380·82 R.ytheon B4LS88 *242 54S11 Fairchild 64511 183·114 

190·159 National DM64LS47 380·96 189·90 Signetics 54S11 '.183.119 

~nged alphanu~callyfrom left to right 
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ICMASTER 
a- ! a-
Numhr Sou_ o.vta. ,....Une Numhr 

54511 I TI 5N54511 183·120 545195 
545112 Fairchild 545112 180·160 

TI SN545112 '\ ,180·155 
545113 Fairchild 545113 180·104 

n 5N545113 180·109, 
545114 Fairchild 545114 180·27 

TI 5N545114 180·32 
545124 TI 5N545124 200·153 545196 

560·44 545197 
545132 Fairchild 545132 200·100 54520 

n SN54S132 200·102 
545133 Fairchild 545133 184·141 

T1 sN545133 184·146 I4S2OO 
) 545134 Fairchild 545134 184·131 

TI' 5N545134 184·136 
545135 F,pirchlld 545135 18.9·172 545201 

TI , 5N545135 189·177 
545138 AMD 5N54S138 177-W8 &4S2OI ,. 

Fairchild 545138 177·110 
TI 5N545p8 177·115 545214 

545139 AMO 5N545 39 177·75 54522 
Fairchild 545139 177·77 
TI 8N548139 177-·81 

I 545140 Fairchild 545140 179·61 5452.26 
386·aO 545251 

TI 5N545140 179·70 
386·39 

04515 Fairchild 54515 183·152 545253 
Signetics 54515 183·157 
TI . 5N54515 183·158 545257 

5451'51 AMO SN545151 194·128 1 
Fairchild 545151 194·134 
'TI 5N545151 j94·141 

545153 AMO 5N545153 193·160 545258 
Fairchild 545153 193·16'2 
TI 5N545153 193·166 545260 

545157 AMO 8N545157 192·122 
Fairchild 545157 192·126 648270 
TI 5N545157 192·135 

545158 AMO 5N545158 193· 6 
Fairchild 545158 193· 8 841271 
TI 5N545158 193·13 

545160 AMO 5N545160 174·76 
545161 AMO 5N545161' 172·147 
545162 TI 5N545162 174·121 
545163 n 5N545163 172·153 545275 
545167 F~rChild 545167 199·73 545280 
545168 TI 5N545168 175·85 545281 
545169 TI 5N545169 173·94 545283 
545174 AMO 5N545174 182·188 848287 

( ,,23·14 
'Fairchild 545174 182·190 
TI 8N545174 183· 6 

545175 AMO 5N545175 182·60 648288 
t 123·14 

Fairchild 545175 182·62 
TI SN545175 182·72 545289 

545181 AMO 5N545181 169·52 
Fairchild 545181 169·54 
TI 5N545181 1611·60 54S30 

545182 Fairchild 545182 169-105 
n SN545182 169·111 545301 

648187 fUtIonaI DM848187 .702 
624·63 545314 

648198 National DM848188 .708 54532 
610·12 

n SN648198 *880 
6"10·22 

¥S330 

545189 AMO 5N545189 . 616·96 
fUtIonal DMIi4S188 *748 

616·99 
Signetics 545189 616·104 
n 5N545189 616·105 648331 

545194 AMO SN545194 196·150 
630·39 

"23·,4 
,123·14 

Fairchild 545194 196·152 
National OM545194 630·47 54537 

, 5ignetics 54S194 630·55 
TI 5N54S194 1116·155 848370 

630~51 

54S195 AMO, 5N645195 196·57 
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AMO 5N545195 630·40 648371 fUt~ DM648371 
'123·14 
,,23·14 TI 5N545371 

Fairchild 545195 196·61 545373 TI 5N545373 
National OM545195 630·49 54538 Signetics 54538 
n 5N545195 196·73 TI SN54538 

630·52 545381 n 5N545381 
n 5N545196 174·18 648387 National DM&4S387 
n 5N545197 172·37 
Fairchild 54520 185·17 TI SN648~7 
Ferranti 1ZN54520 185·19 
T1 5N54S20 185·24 54540 Fairchild 54540 . 
Nellanel DM648200 .704 TI 5N54540 

1118·80 545412 TI 5N545412 
Signetics 545200 618·85 
5ignetics 545201 618·86 14S470 National DM14S470 
TI 5N54520i 6UI·l03 
fUtIonaI DM64820e .711 n SN~70 

618·98 
. TI 5N545214 622·83 148471 ,fUtIonal DM14S471 

Fairchild 54822 J 185·136 
Ferranti ZN54822 185·138 TI SN148471 
'n 8N54522 185·143 
T1 8N548226 200·184 148472 N~ DM148472 
AMO 5N548251 194.181 
Fairchild 545251 194·183 
TI 8N548251 

( 
194·188 n SN14S472 

AMO 5N545253 193·193 ( 
Fairchild 545253 194· 5 14S473 National DM148473 
AMO 5N548257 193·57 
Fairchild 545257 193·59 
Signetics 548257 193·62 n SN148473 
T1 5N545257 193·64 
AMD 5N545258 193·31 148474 TI SN148474 
Fairchild 545258 193·33 
Signetics 548260 190·58 148471 n SN14S41S 
TI 5N545260 190·60 
National DM648270 *729. 848481 n SN848481 

625·42 
'TI 5N545270 625·56 
NIItIoneI DM648271 *731 

.731 848482 TI SN54S482 
611·100 
624·104 

TI 5N545271 625· 7 
n 5N545275 168·181 54551 Fairchild 54851 
TI 5N545280 199·162 TI 5N54551 
TI 5N545281 169·119 648570 fUtIonal DM&4SS70 
TI 5N545283 168·88 
Nadonal DM648287 *709 648571 Nldlonal DM648&71 

610·92 848572 Nldlonal DM648572 
n / SN&4S287 .811 

611·23 
N~ DM848288 .708 848173 N!IfIonaI DM648&73 

610·13 
TI 5N54S288 610·23 
AMil 5N545289 616·97 
National OM545289 616·98 54564 Fairchild 54564 
n 5N545289 616·106 n 5N54564 
Fairchild 54530 184·124 54565 Fairchild 54565 
TI 5N54530 184·127 TI 5N54565 
5ignetics S54S301 618·84 54574 Fairchild 54574 
TI SN548301 618·102 n 5N54574 
TI 5N545314 622·81 54585 8ignetics 54585 
Fairchild 54532 190·21 TI 5N54585 
n 5N54532 190·23 54S86 Fairchild 54586 
TI SN848330. 111100 Signetics 54586 , 

111100 TI 5N54586 
.. 100 .54589 Signetics 54889 

198·177 540 ' AD AD840 
608·96 AD540J 
869·76 , 

TI SN14S331 01101 AD540K 
11'1101 

~~:~.'79 AD8408 

'S08.98 Fairchild TBA540 
869·78 Netional T8A540 

5ignetics 54537 186·162 Plessev SP540 
TI 5N54S37 186·159 . T8A540 
National DM548370 *729 5ignetics NE540 

625·43 5E540 
TI 5N545370 625·57 TBA540 
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.731 540 5ignetics TCA540 527·28 
624·105 540 

"". 5 
625· 8 Telefunken TSA540 525·165 
191·28 5400 Fairchild 5400 186·51 
18.7·119 'Ferranti IZN5400' 186·55 
187·116 ITT ITT5400 186·59 
169·75 Motorola MC5400 186·63 

.708 Netional DM5400 186·68 
610·91 Raytheon 5400 186·71 

.S11 5ignetics 5400 186·74 
611·22 TI SN5400 186·77 . 
185·87 5401 Fairchild .5401 186·164 
185·92 Ferranti 1ZN5401 186·170 
In· 30 ITT 1TT5401 186·175 
811·25 Motorola MC5401 186·179 

.718 NetiOnal OM5401 186·183 
611·39 Raytheon 5401 186·188 

.812 Si9netics 5401' 186·192 
611·41 TI SN5401 187·14 

.718 5402' Fairchild 5402 190·92 
611·40 ITT' . 1TT5402 190·98 

*8112 Motorola MC5402 190·102 
611·42 National OM5402 190·104 

.702 5ignetics 5402 -' 190·107 
*722 TI 5N5402 190·112 

612·57 5403 Fairchild 5403 186·165 
.883 ITT ITT5403 186·176 

612·25 "Motorola MC5403 186·180 
.702 National OM5403 186·184 
* 722 Raytheon 5403 186·190 

612·55 5igneucs 5403 186·193 
.813 n 5N5403 187·15 

612·23 5404 Fljirchild 5404 170·121 
.884 Ferranti ZN5404 170·128 

612·29 ITT ' ITT5404 170·132 
*884 Motorola MC5404 170·137 

612·27 National OM5404 i70·139 
11'1098 Raytheon 5404 170·142 
11'1098 Signetics 5404 170·145 

169·!52 TI 5N5404 170·148 
, 869·70 5405 FairChild 5405 171· 7 

11'1099 Ferranti 1ZN5405 171·11 
11'1099 ITT ITT5405 171·15 

201·55 Motorola MC5405 171·17 
869·73 National OM5405 171·19 
188·121 Raytheon 5406 171·21 
188·125 5ignetics 54Q5 171·24 

*710 TI 5N,5405 • 171·29 
611·99 5406 Fairchild 5406 178·85 

* 710 ITT rrT5406 178·88 
*702 Motorola MC5406 178,90 
.712 ! National OM5406 178·92 

?a 3• ,O 5ignencs '5406 178·95 
* 02 TI 5N5406 178·98 
.702 5407 Fairchild 5407 178·41 
.712 ITT ITT5407 178·44 

613,12 Motorola MC5407 178·46 
188·63 National OM5407 178·4~ 
188·73 5ignetics 5407 178·51 
188·80 TI 5N5407 178·54 
188·85 5408 Fairchild 5408 183·161 
\81·183 Ferranti ZN5408 183·163 
181·188 In ITT5408 183'166 
170· 8 Motorola MC5408 . 183·168 
170· 9 National OM5408 183·170 
189·105 Raytheon· 5408 183·1-72 
189·111 Signetics 5408 183·175 
189·112 TI. 5N5408 183·178 
617· 8 5409 Fairchild 5409 184·22 

*574 Ferranti IZN5409 184·24 
*574 ITT rrT5409 184·27 

552·16 Motorola MC5409 184·29 
*&74 National OM5409 184·31 

551·20 Raytheon 5409 184·33 
*&74 Signetics 5409 184·36 

551·21 TI 5N5409 184·40 
525·65 541 Plessey 5L541 513·31 
525·93 5410 Fairchild 5410 ,185·149 
202·15 Ferranti ~ ZN5410 186·153 
525·113 ITT ITT541 0 185·157 
521q18 Motorola MC5410 185·161 
521·119 National OM541 0 lS6·t63 
525·143 Raytheon 5410 185·166 
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5410 SigneticS 5410 185,169 54137 ITT ITT54137 200-81 5:4157 Raytheon' 541 57 192-92 54170 Fairchild; 54170 191-176 
TI SN5410 185-172 54138 ITT ITT54138 178-148 Signetics 54157 192-97 616-12 

54100 Motorola MC64100 191-36 54139 ITT ITT54139 178-144 TI SN54157 192-100 Ferranti ZN54170 191-178 
Signetics 54100 191-38 6414 Fairchild 5414 200-108 54158 Raytheon 54158 ;92-170 616e18 
TI SN54100 191-41 National DM6414 200-113 Signetics 54158 ' 192-173 National ' DM54170 616-22 

54104 Fairchild 64104 179-7,8 Signetics 5414 200-116 64159 Raytheon 54159 177-190 Raytheon 54170 191-182 
64105 Fairchild 54105 179-79 TI SN6414 200-118 TI SN64159 177-192 61/1'20 
54107 Fairchild 54107 180-175 54141 ITT ,1TT54141 382-17 6416; Fairchild 6416 17&-60 Signetics 54170 ,191-186 

Ferranti IZN64107 180-179 National DM54141 ,382-19 " ITT ITT5416 178-67 TI SN64170 ' 191-187 
ITT ITT64107 180-18,6 64143 TI: SN54143 175-178 Motorola MC6416 178-69 \ 616-32 
Motorola, MC54107 180-190 54144 TI SN54144 175-174 NBtional ilM5416 178-71 54173 National DM54173 182- 8 
Natiomil DM64t{)7 180-194 54145 Fairchild 54145 176'108 Signetics 6416 ,178-76 TI SN54173 182-17 
Sign'etics 54107 180-199 ITT ITT54145 176-113 TI SN541:6 '178-79 54174, AMD SN64174 182-150 

,TI SN54107 181- 9 Motorola MC54145 176.116 54160 AMD SN54160 174-24 Fairchild 54174 182-162 
199-71 National DM64145 176-117 Fairchild 54160 174-28 Ferranti 1ZN54174 182-155 

54109 National DM54109 180-62 Raytheon 54145 176-119 ITT ITT54160 174-31 National DM54174 182-158 
, Signetics 54109 180-65 Signetici; 64145 176-122 National DM64160 174-35 Raytheon 54174 '182-160 

TI SN54109 180-66 TI SN54145, 176-125 , Raytheon 64160 ,174-39 Signetics :54174 182-163 
15411 Fairchild 5411 lB3-74 5414] National DM54147 199-108 Signetics 64160 174·44' TI SN54174 182-166 

ITt ITT54.11 183-76 Signetics 54147 1.99-111 n SN54160 174-48 64175 AMi> SN54175 182-23 
National OM5411 183-78 TI SN54147 : 199-113 5~161 AMD SN64161 172·90 Fairchild 54176 182-26 
Raytheon 5411 183-80 64148 National DM54148 199-91 ~rchild 64161 172-96 Ferranti 1ZN54175 182-21 
Signetics 5411 / 183-83 Signetics 54148 199-94 Ferranti' ZN54161 J72-98 National DM54175 182-30 
SSS SCL5411 168-85 TI SN54148 199-98 ITT' , ITT64161 172-102 Raytheon 54175 182,32 

54110 TI SN54110 179-131- 5415 Raytheon 5415 183-123 National DM54181 172-106 Signetics 54175 182-35 
54116 Fairchild 54116 191-48 64160 Fairchild 54150 194~193 Raytheon' 54161 172-11~ TI SN54175 182-38 

TI SN54 I 16 \191-60 Ferianti 1ZN54150 195- 5 Signetics 54161 172-115 64176 Fairchild 54176 173-159 
'54j18 Ferranti 1ZN54118 t91-137 ' ITT 1TT54150 195- :9 TI SN54161 172-119 Motorola MC54176 173-164 

ITT 1TT541 18 ( 191-141 Motorola MC54150 195-11 54162 AMD SN54162 174-84 National DM54176 173-170 
64119 Ferranti IZN54119 191-138 National DM54 I 50 ,196-13 Fairchild 54162 174-86 Si9,netics 64176 173-181 
~412 Fairchild 64,12 ,186,:23 RaYtheon 54150 195-16 ITT ( 1TT54162 174-89 TI ' ,SN54 I 713 173-188 

-' Ferranti IZN5412 186-25 - Signetics 54150 1195_18 National DM54162 174,,91 54177 Fairc~ild 64177 171-172 
, ITT ITT5412 186-28 TI SN54150 195-21 R8ytheon 54162 174-93 Motorola MC54 I 77 171-181 

• Raytheon ' 5412 186-30 54161 Fairchild '54161 194-86 Signetics 64162 174-96 National D,.,54177 171-189 
Signetics 5412 186-33 Ferranti IZN54161 194-88 TI SN54162 174-98 Sig'netics 54177 - 174- 10 
TI SN5412 186-35 ITT ITT64 I 51 194-93 54163 AMO SN54163 ,172-44 ' TI SN54177 172-17 

54120' TI SN54120 200-21 M'otorola ,MC54151 ' 194-95 Fairchild 54163 172-46 54178 Fairchild ,54178 
( 

197-1-1 
54121 Fairchild ,54'121 195-30 ,National DM541,51A 194-97 FeITsnti 1ZN54163 172-48, 629-93 

Ferranti, ZN54121 195-32 Raytheon 54151 194-99 ITT ITT54163, 172-51 TI SN6417~ 197-20 
ITT ITT54121 195-36 Sign~ics\ 541'!;1 194-102 '\ National DM54 I 63 172-63 629-112 
Motorola MC64121 195-3il TI SN54151A 194-105 Raytheon 54163 172-61i 54179 Fairchild 54179 197-25 
Natiol\al OM54121' 196-40 54'152 FairchilO 64152 194-29 Signetics 54163, 172.-58 629-94 
Signetics 64121 195-43 Motorola MC54 I 62 194-31 TI SN64163 172-60 TI SN54179 197-34 
TI S}l54f21 196-46 Raytheon 64152 194-37 54164 AMD SN54 I 64 197-155 629-113 

64122 Fairchild 541.22 195-83 Signetics 64f62 194-40 Fairchild 54164 197-157 54180 'Fairchild 54180 199-128 
Ferranti ZN54122 195-85 TI SN54152A 194-4,1 631-66 'Ferranti iZN54180 199-130 
ITT 1TT54122 I 195-87 54163 Fairchild 54153 193-114 F,errantf 1ZN54164 197-1.59 ITT 1TT54180 199-134 
TI SN54122 195-92 Ferranti ZN54 153 193-116 ITT ITT54164 1,97-162 MotOrola MC54180 199-136 

64123 NAO SN54123 ' 195-151 'ITT ITT54163 193-119 Motorol~ MC54164 197-164 NatiOnal DM64180 199-138 
, 96-10 Motorola MC54 I 53 193-123 MC54164A 631-59 Raytheon 64180 19~-140 

, Fairchild 64123 196-153 National DM54153 193-125 National' OM54164 197-168 SigneticB 54180 199:146 
Ferranti IZN54123 195-165 Raytheon 54153 193-127 Raytheon 64164 " 197-170 TI, SN64180 199·150 
National DM54123 1.95-158 Signetics 64153 193"134 , / 631-72 64181 AMO SN54181 169- 9 

, Raytheon 54123 195-160 TI SN54,163 1'93-137 Signetics 54164 197-173 Fairchild 54181 169-13 
Signetics 54123 195-163 64154 AMD SN54,154 177-154 691.:76 F,erranti ZN54181 1139-15 
11 SN64123 195-166 Fairchild 54.154 ' 177-168 TI SN54 164 197-176 Motorola MG54181 

, 
169-18 

64124 ' ITT ITT54124 196-185 Ferranti 1ZN64154 177-160 .54165 Fairchild '54165 197-114 National DM54181 169-20 
54125 Fairchild, 54125 170-33 ITT ITT54 I 54 177-166 631-37 '-

Raytheon 64181 169-22 
Natiohal DM54125 170-38 National DM54154 177-169 Ferranti IZN54165 197-116 Signetics 54'181 169,27 
Sig~etics 64126 170-41 RaYtheon 54154 177-176 National DM54166 197-118 TI SN5418 I 169-30 
TI SN54125 170-43 Signetics 64164 177-178 Raytheon 54165 197-120 54182 AMD SN54182 169-80 

54126 Fairchild 541~6 170-55 TI SN54154 177-183 631-39 Fairchild 54182 169-84 
National' DM54126 170-60 54155 Fairchild 54155 176-173 Signetics 64165 197-123 ITT ITT54182 169-87 
Signetics 54126 170-67 Ferranti 1ZN54155 " 176-176 /631.41 Motorola MC54182' 169-89 
TI SN64126 170-69 ITT ITT54155 176-178 TI SN64165 . 197-125 National DM54182 169-91, 

54128 Signeties 54H!8 ,387-40 Motorola MC54155 176-180 631:43 Raytheon 54182 169-95 
TI SN64128 179-16 National DM54155 176-182 54166 . Fairchild 54166 197-137 Signetics 54182 169-98 

, 387-41 Raytheon 54156 176-184 631-45 TI SN54182 169-Hl1 
5413 Fairchild '5413 ~ 200-48 Signetics 54155 

( 
176-187 Ferranti 1ZN54166 191-139 64184 Ferranti . iZN54184 200- 3 

Ferranti , ZN54 I 3 200-50 TI SN54155 176-190 National DM54166 197-142 National DM64184 200" 5 
ITT ITT6413 200-53 54156 Fairchild 54156 177-18 631.47 i TI SN54184 200: ar 
National DM5413 200'55 ITT ITT54 I 66 177-21 Raytheon 54166 197-144 

, 
607-26 

\ Signetics 5413 200-58 Motorola 'MC54 I 56 177-23 631)49 54185 National DM54185A 200-14 
TI SN6413 200-60 National ' DM54156 177-25 Signetics .~4166 '\ 197-147 TI SN64185A 2.00-18 

54130\ ITT 1TT54130 178-108 Raytheon '54156 177-27 631-51 
SN54186 J, 

607-38 
54131 ITT 1TT54131 178-16 Signetics' 54156 177-30 ", TI SN5~166 197-149 64186 TI .610-58 
6413~ ,Fairchild 54132 200-78 TI SN54156 177-33 631-63 54187. National' OM54187 624-65 

National DM54132 200-83 54157 AMD SN54157 192-67 5417 " Fairchild 5417 178-22 TI S~54187 62~-69 
Sig.netics 54132 200-86 Fairchild 54157 192-71 ITT ITT64\'7 178-25 54188 TI, SN64188A 610-32 
TI SN54132 200-88 ,Ferranti ZN54157 192-73 Motorola MC5417 178-27 5419 SSS SCL6419 168-104 

54135 ITT ITT54 I 35 200-111 ITT ITT54157 '192,79 ,National DM5417, 17'8-29 54190 Fairchild 54190 174-170 
54136 Raytheon 54136 189-1~1 ' Motorola MC54157 192-82 Signetics 5417 178-32 ITT ITT54 190 174-173 

TI SN54136 189-124 National OM54 I 57 192-86 TI SN5417 178-35 National DM54190 174-175 
" 

I 
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54190 Raytheon 54190 174-177 54199 
Signetics 64190 174-180 
TI SN54190 174·182 542 

54191 Fairchild 54191 172·178 
Ferra!)!i 1ZN54191 172·180 5420 
ITT ITT54191 172·183 
National OM54191 172.185 
Raytheon 54191 172·187 
Signetics 54191 172·189 
TI SN54191 172-192 

54192 AMO . SN54192 175·18 
i 'Fairchild 54192 175-20 

Ferranti ZN54192 H6·22 6421 
ITT 1TT54192 175-25 
MOIOlota MC54192 175·27 
National DM54192 175·31 
Raytheon 64192 175-33 5422 
Signetics 6419.2 175-38 
TI SN54192 176-40 

54193 AMOI SN54193 173-28 54221 
Fairchil~ 64193 173·32 
Ferranti 1ZN54193 173·34 
ITT 1TT54193 173·37 ,5423 
Motorola MC54193 173·39 
National OM54193 173·43 
Raytheon 64193 I 173·47 54232 
SigneticS -64193 I 173·50 5424 
TI SN54193 173·53 

54194 AMO SN54194 196·108 54246 
629·89 54247 

Fairchild 64194 196·110 54248 
629·95 5425 

Ferranti 1ZN54194 196·112 
ITT ITT54194 196·115 

629·100 
National DM54194 196·117 
Raytheon 54194 196·119 

629·t06 54251 
SigneticS 54194 196·122 

629·110 54256 
n SN54194 196·124 54259 

629·114 
54195 AMD SN54195 196· 6 54~ 

629·119 
Fairchild 54195 196·10 
ITT ITT54196 196·14 

,630·10 
Motorola MC54195 196·18 

630·12 64265 
National DM54195 196·22 5427 
Raytheon 54195 196·26 

630·22 
Signetics 64195 196·31 

630·25 
TI SN54195 196·35 54278 

630·26 54279 
54196 Fairchild 54196 173·161 

National DM54196 173·171 
Signetics 54196 173·183 5428 
TI SN64196 173·189 

54197 Fairchild 64197 171·173 
Ferranti 1ZN54197 171.·176 54283 
National DM54197 171·187 
Signetics 54197 172·12 
TI SN54197 172·18 54284 

5:4198 Fairchild 541.98 197·82 
631·14 54286 

National' DM64198 '197·86 54290 
631·18 54293 

Raytheon 54198 197·87 54294 
631·22 64298 

Signetics 54198 197·90 
631·28 

TI SN54198 197·92 
.631·30 

64199 Fairchild 54199 197·68 543 
\ 631·15 

..... National DM54199 197·71 5430 
631·19 

Raytheon ,54199 197·73 
631·23 

Signetics 54199 197·76 
631·29 
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TI SN64199 197-78 5430 SSS SCL5430 
631-31 TI SN5430 

Signetics NE642 522·39 5432 FBirchiid. 6432 
542 ,111· 5 Ferranti IZN5432 

Fairchild 5420 184.149 ITT ITT5432 
F!lrranti ZN5420 f84·i54 , National OM5432 
ITT 1TT5420 184.157 Si9netics 6432 

' Motorola MC5420 184·161 TI SN5432 
Netional OM5420 184-163 5433 ITT " 1TT6433 
Raytheon 5420 184-166 TI SN5433 
Signetics 5420 184·169 64365 National OM54365 
TI SN5420 184·172 
Fairchild 5421 183·32 TI 

, 
SN54365 

ITT 1TT5421 183·34 
Raytheon 5421 183·36 54366 National OM54366 
Signetics 6421 183-39' 
Fairchild 6422 186-95 TI SN54366 
Raytheon 5422 185-98 
TI SN5422 185.101 54367 National OM54367 
AMO SN54221 195·106 
Signatics 54221 195·109 TI SN54367 
TI SN54221 195'110 
Fairchild 5423 Ul'lF43 54368 National OM54368 
Netional OM5423 190·45 
TI SN5423 190·49 n SN54368 
Signetics 54232 200·106 
SSS SCL5424 152·167 5437 Fairchild ·5437 

381· 2 Ferranti IZN5437 
TI SN54246 380·129 /~orola ITi5437 
TI SN54247 380·104 MC5437 
11 SN54248 380·48 Netional OM5437 
Fairchild 5425 190·29 Signetics 5437 
Ferranti IZN5425 190·31 SSS SCL5437A 
ITT ITT5425 190·33 n SN5437 
National DM5425 r 190·35 64376 TI SN54376 
SSS SCL5425A 158·109 6438 Fairchild 5438 
TI SN5425 190·39 ,Ferranti 1ZN6438 
National DM54251 194·157 ITT ITT5438 
n SN54261 194·1.59 Motorola MC5438 
Raytheon 54255 177:120 Netional DM6438 
AMD SN64269 190·185 Signetics 5438 
TI SN64259 • 191·9 n SN6438 
Fairchild, 5426 178·112 5439 Signetics 5439 
ITT 1TT5426 178·116 54390 TI SN54390 
Motorola MC5426 178·118 64393 TI SN54393 
National DM5426 178·120 644 Si9netics NE544 
Signetics 6426 178·127 
TI SN6426 178·134 6440 Fairchild 6440 
TI SN64266 200·40 Ferranti ZN6440 
Fairchild 5427 190·64 ITT 1TT5440 
Ferranti flN6427 190·66 Motorola MC5440 
National DM5427 190·69 Netional DM5440 
SSS SCL5427A 168·110 Signetics 5440 
TI .SN5427 190·74 SSS SCL5440A 
TI SN54278 199·77 TI SN5440 
Fairchild 54279 191·118 54408 Motorol8\ MC54408 
Signetics 54279 191·120 5441 Fairchild 5441 
n " SN54279 191·123 Motorola MC5441 
Ferranti IZN5428 190·94 National OM5441A 
ITT ITT5428 190·100 SSS SCL6441 
TI SN5428 190:113 
Fairchijd' 54283 , 168·32 5442 Fairchild 6442 
~eon 64283 168·45 Ferranti ZN5442 
TI SN54283 168·54 ITT 1TT5442 
National DM54284 168·146 Motorola MC5442 
TI SN54284 168·148 National DM6442 
TI SN54285 168·153 - Raytheon 6442 
TI SN54290 173·126 Si9netics 5442 
TI SN64293 171·137 TI SN6442A 
TI SN64294 380·68 54425 TI SN54426 
Fairchild 54298 182·108 54426 TI SN54426 

192·.142 5443 Fairchild 6443 
Signetics 54298 192-145 ITT ITT5443 
TI SN64298 182·111 Motorola MC5443 

192·147 Raytheon 5443 
Signetics NE543 524·126 . Signetics 5443 

673·110 TI SN6443A 
Fairchild 5430 184·74 5444 Fairchild 6444 
Ferranti IZN5430 184·78 ITT ITT5444 
ITT ITT6430 184·82 Motorola MC6444 
Motorola MC5430 184·84 Raytheon 5444 
National DM5430 184·86 Signetics 5444 
Signetics 543() 184·89 TI SN6444A 

, Indicates page number in Application Note Directory * Indicates additional data is provided on the page noted 
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527-126 5445 Fairchild 644( 176-138 
184·92 Itt ITT5445 176·141 
189·181 Motorola MC5446 176-143 
189·183 National DM5445 176·146 
189·186 Rayt~eon 6445 1176·147 
189·188 Signetics 5445 176·150 
189·191 TI SN6445 176·153 
190· 5 54452 Motorol8 MC54452 174·139 
190·151 ·54453 Motorola MC64453 172·40 
190-155 54454 Motorola MC64454 175·65 
170·84 54455 Motorola MC64455 173·98 
179-29 64456 Motorola MC54456 168-94 
170·88 6446 Fairchild 6446 380·112 
179-31 ITT ITT5446 380·118 
171-82 MotorOla MC5446 380·120 
179-36 National OM6446A 380·122 
171-86 , 95-12 
179·37 TI SN5446A 380·128 
170-86 54480 Motorola MC54460 200-167 
179·41 54468 Motorola MC64468 198·103 
170·89 398·128 
179·43 5447 Fairchild 5447 380·84 
171·84 ITT ITT544'7 380·89 
-179·47 MotOrola MC5447 380·91 
171·87 Netional OM54471\ 380·93 
179·49 , 95·12 

. 186·120 TI SN5447A 380·103 
~ 186·122 5448 Fairchild 5448 380·26 

186·125 ITT I'IT5448 380·30 
186·127 Motorola MC5448 3aO·32 
186·133 National OM5448, 380·36 
186·138 OM5448A t 95·12 
.158·111 TI SN5448 380·47 
188·141 5449 Fairchild ' 54(9' 380·57 
181·118 Motorola MC6449 380·61 
187·80 TI SN5449 380·67 
187·83 54490 TI SN54490 174·144 
187·86 545 Harris HD546 387·36 
187·88 , 91·16 
187·90 , 91·16 
187-94 5450 Fairchild 5460 188·172 

.187·98 Ferranti ZN5450 188·178 
187·95 ITT ITT5450 188·182 
174·143 Motorola MC6450 188·186 
171·164 National DM5460 188·188 
524·126 Signeties 6450 ' 189· 6 
673·111 TI SN6450 189- 8 
186·27 SN64508 ,120·11 
185·31 6461 Fairchild 6451 188·88 
185·36 Ferranti 1ZN5451 188·91 
185·39 ITT 111-5451 188·94 
185·41 Motorola MC5451 '188·96 
185·45 National OM5451, 188·98 
152·170 Signetics 5451 188·101 
185·48 TI SN5451 188·104 
199·118 5453 Fairchild 5453 188·26 
382· 2 Ferranti zN5453 188·28 
382· 6 ITT ITT5453 188·33 
382· 9 396·78 
152·168 Motorola MC5453. 188·35 
381· 3 National DM5453 ,188·3,7 
176·41 Signetics 6463 188·40 
176·47 TI SN6453 188·43 
176·51 6454 Fairchild 5454 187·164 
176·55 Ferranti 1ZN5454 187·166 
176·69 ITT ITT5454 187·170 
176·63 Motorola MC5454 187·172 
176·77 National DM54D4 187·174 
176·84 Signetics 5454 187·177 
170·44 TI SN6454 187·180 
170·71 546 Harris H0646 391·40 
175·183 , 91·15 
175·187 . , 91~16 
175·189 ITT 1TT546A 381·80 
1}6· 5 Signetics NE646 521·32 
176· 8 5460 Fairchild 5460 188·174 
176·11 '189·2ti 
176·18 Ferranti 1ZN6480 189·28 
176·22 ITT 1TT5450 lfi9·32 
176·24 Motorola MC5480 189-34 
176·26 National DM5460 189·36 
176·28 Signatics 5460 189·39 
176·32 TI SN5480 189·42 
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NumlIIr 80urae DwIce ..... LIne Number 80urae DevI. ' ... Un • Number 80urae D."I. ' ... Una Number Source, Device .....Una 

, 
547 ITT 1TT547 524-52 5486 Raytheon 5486 189-70 5496 SW SW5496 ' 630-126 5508 Intersil IM5608C 621-82 
5470 Fairchild ,6470 179-136 Signetics 5486 189-76 n SN5496 197-56 551 Intersil MM551 370-25 

Ferranti lZN5470 179-137 TI SN5486 189-80 630-127 National MM551 , 370-27 
/' ITT 1TT5470 ' 179-140 5488 NetIanIIl DM5488 * 702 5497 Fairchild 5497 199-64 ,116-11 ' 

Motorola MC5470 179-142 624-24 TI SN5497 199-67 55104 National MM65104 659-86 
National OM5470 179-144 TI SN5488A 624-16 , 87-19 65106 Netional MM55106 559-87 
n SN5470 179-161 5488 NetIanIIl DM5488 *704 '55S08 Intersil IM55S08Ac 622-96 56107 AMO AM56107B 391-16 

$472 F:ld 5472 179-88 *741. IM55S08C 622-115 Fairchild 65107 , 95-.3 
~ . ZN5472 179-90 617-27 IM65S08M 623- 4 55107AM 390-43 
ITT ITI5472 !79-94 649 Harris H0549 391-41, 65S18 ( Intersi! IM55S18AC 622-97 55107BM . 391-18 
Motorola MC5472 '179-96 6490 Fairchild 54$0 173-107 IM55S18C 622-1115 ITT 1TT65107A 390-45, 
National DM5472 179-98 Farranti IZN5490 173-110 ' IM55S18M 623- 5 1TT66107B 391-20 
Signetics 5472 179-101 ITT' 'ITT6490 . ' 173-114 61V01 SIIIaonIx S66Y01 *&08 Motorola MC65107 390.47 

"- TI SN5472 179.104 Motorola MC5490 173-1-16 * 608 N.lll!lal DS66107 *476 
5473 Fairchild 5473 180-173 

\ 
National DM5490 173-118 382-31 t *476 

~ , Ferranti ZN6473 180-177 Silinetics 6490 173'121 396-47 390-49 
ITT ITT5473 180-184 TI SN5490A 173-126 /6&Y02 SlUoonix S6rm2 *&08 

\ 391-22 
Motorola MC5473 180-188 5491 Fairchild 5491 19S- 8 *508 Raytheon RM55107A 390-52, 
National DM5473 180-192 \ 631-80 " 382-32 TI, SN65107 '92-10 
Si\lnetics 5473 180-198 ,. Ferranti 1ZN549 I 198-10 , 3S6-48 , 92-11 
n SN5473 181- 7 ITT ITT5491A 198:13 6&v11 SUIaonlx S65Y11 * 508 SN55107A 390-54 

5474 Fairchild 5474 181-128 Motorola' MC5491 198-15 *508 SN55107S 391-24 
191-86' MC5491A 631-83 3S2-33 55108 AMO AM55108B 391-26 

Ferranti 1ZN5474 - 181-135 ~ '123-20 i 396-49 Fairchild 55108 , 95- 3 
191-88 Natiooal 'OM5491A 198-17 55Y12 . SUIaonIx S55Y12 *&08 55108AM 391: 4 

ITT m6414 181-139 Signetics 6491 f98-21 *&08 55108BM 391-28" 
, National OM5474 181-141 , 631-86 382-34 ITT' ITT551(l8A 391. 6 

Raytheon 5474 IBI·143 SW SW5491A 631-87 396-50 ITT5510S8 391.-30 
SiQnajics 5474 181-146 TI SN5491A .19S-24 5M1' Slllaonlx S&1V21 *&08 Motorola MC55108 391- 8 
TI SN5474 ,181-149 631-89 *508 NatIon.1 DS55108 *'475 

191-103 5492 , Fairchild 5492 175-95 
f 

382-35 391-32 
5475 ITT ITT6475 191-92 farranti 1ZN5492 176-97 

, 
396-51 Raytheon RM6510SA 391-12 

" Motorola MC6475 191-94 ITT , ITT5492 17~-101 5IV22 8IUconix S61V22 *608 TI , SN5510S , 92-10 
National DM5476 191-96 - Motorola MC5492 175-103 ' ,*&08 1 92-11 
Signetics 5478 191-99 National OM5492 176-105 382-36 SN5510SA . 391-14 

5476 Fairchild 5476 ISI-67 Signetics 5492 176-108 396-62 SN66108B 391 ;34 
Farranti lZN5476 . 181-61 TI SN5492A 175-111 .550 AD A05~ 367,11 55109 11Mb AM55109 aa7- 5 
ITT ITT5476 Uil-64 5493 Fairchild 5493 171 --112 Intersil MM5 370-64 Fairchild 55109 , 96- 3 ' 
Motorola MC5476 181-72 Ferranti 1ZN6493 171-118 ~-. Micro ComtMCC550 573-136 55109M 387- 7 
National OM6476 181,74 ITT ITT5493 i71-122 National MM550 370-66 ITT ITT65109 387- 9 
Signelics 5476 181-17 Motorola MC6493 171-124 '116-11 National OS55.109 387-12, 
1) SN5476 181-80 Nationa! OM5493 171-126 Plessey SL650 513-32 Raytheon RM55109 387-15 i 

6477 Fairchild 5477 191-71 n SN549.3A ) 171-135 513-78 TI SN55109 387-16 
Motoroia MC5477 191-73 5494 Fairchild 6494 196-186 TBA550 526'78 , 9.2-10 
Signatics 5477 191-76 630·63 Rockwell 11\650 522-110 , 92~11 

n SNs;t77 191-77 . Ferranti IZN5494 ' 196-188 
I 

S(lS TAA660 624-172 65110 AMO AM'!i5110 <.387-18 
5479_ Motorola MC5479 181-124 _ ITT . m5494 

" 
196-191 Signetics NE550 570-16 Fairchild 55110 , 911- 3 

548 Harris HD548 391-37 630-68 NE650A 569-43 55110M 381-20 . 
ITT , 1TT648 381-99 Motorola MC5494 196-193 SES50 569-48 ITT 1TT56110 ) 387-22 

, 5480 Fairchild 5480 168- 3 630-70 SE560L 670-17 National OS55110 387,25 
ITT ITT5480 168- 6 Signetics 5494 197- 4 TAA550 524-169, ) Raytheon RM55110 387-27 
Motorola MC6480 168- .. 7 630-73 666-64 TI SN65110 387-29 

, Sigrietics 5480 168-11 TI . SN5494 197- 7 " 566-68 , 92-10 
n SN6480 168-15 630-75 565-71 , 92-11 

5481 Raytheon 5481 191-163 5495 Fairchild 6495 196·77 667-77 55112 Fairchild 55112M 387-31 
I. 616-47 629-91 567-81 551,1 a, TI SN55n3 386-26 

TI SN5481A 191-166 629-123 -567-84'; 66114 Nation~1 MM55114 569-88 
616-49 Feiranti ZN5495A 196-79 TBA560 525-144 TI SN56114 386-24 

6482 Fairchild 5482 J 168-18 riT 1TT5495 196-82' 526-82 55116 TI SN55115 390- 5 
Ferrariti ZN6482 168-~0 629-99 

, 
660 ,111· 5 55116 NStional MM56116 659-89 

ITT . ITT5482 168-23 Motorola MC6495 196-8.5 5500 Raytheon RC5600 622-88 TI \SN55116 393-18 
TI SN54Jl2 168·27 630:28 RM6600 622-87, 6511.7 TI SN55117 ' 393-20 

6483 Fa;rchild 5483 168-30 '123:20 6601 Intersil IM5501C 617-12 55.118, TI SN65118 393-22 
Ferranti ' lZN5483A 168-34 ,123'20 IM6501M 617';13 55119 TI SN55119 393-24 
ITT ITT6483 168-37 National OM6495 196-S7 RCA MWS5501 157-122 55121 Fairchild ,55121 " 95- 3 
MOtorllI, MC5483 168-39 629-81 621- 4 56.121M . 3~5-19 
National OM5483 168-41 630-14 SSS SCL5501S 619- 7 National OS55121 385-22 
Raytheon 6483 168-43 . Signetics 6496 196-90 SCM5601S 167-103 TI SN6512l 365-28 
Signetics 6483 .168-48 629-107 n TMS5&01 .... 0 .. 66122 Fairchild 56122 " 95- 3 

,TI . SN5483A 168-52 Sw SW5495 ,629:87 "'08. .55122M ~88-25 

5484 Motorola MC5484 616-94 TI SN5495A 196-93 • 870-180 National, OS55122 388-28 
TI SN5484A 191,-172 629-111 , 871-30 TI sN65122 388·34 

616-50 5496 Fairchild 5496 r 197-40- '130- 9 55123 Fairchild 56123M 385-32 
5486 .' Fairchild 5485 169-163, .630-116 '130- 9 55124 Fairchild 55124M 388-13 

,Ferranti 1ZN5486 169-167 / Farranti ZN6496 197-42 '130-10 65138 ITT 1TT65138 393- 3 
Nationaf OM5485 169-172 ITT 1TT5496 197-46 -1130-10 Silicon G SG56138 392-30 
Signetics 5486 169-176 630-117 5a02 SSS SCM6502S I 157·123 . 

.55.142/ 
TI gN66138 392:31' 

TI SN5465 169-179 Motorola MC5496 .197-48 621- 7 TI - , 'SN65142 388, 5 
5486 Fairchild 5486 189-62 630~119 5603 IntBlSil IM5503AC 618-62 56160 Fairchild 65150M 386- 6 

, . Farr&I)Ii lZN5486 \ 189-54 National 01>45496 " 197-50 IM5503AM 618-75 Raytheon RM55150 385- 9 
ITT ITT5486 189-58 630-121 IM6503C 618-95 56154 Fairchild' 55154M 388-36 
Motorola MC5486 189'60 Signetics 5496 197-53 IM5503M 618-99 Raytheon RM55154 38/1-40 
National OM5486 Ui9-68 , 63.0-124 5504 Natiorl8l MM5504 370-47 55180 n SN56180 198'-128 

I 
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65182 TI SN55182 390·21 5530 
55183 n SN55183 386·40 5531 
552 Intersil MM552 370·22 

In 1n552 397·37 55324 
National MM552 ,116·11 55325 

5520 In Ilr5520 " 397·107 
National , OS5620 397·111 
Silicon G SG5520 .397·117 
SSS SCM5520 157·71 

SCM5520S 617·83 
TI SN5520 397·121 

55207 Fairchild 55207M- 390·30 
5,5208 Fairchild 55208M 390·37 
5521 In' , In5.521 397·108 

National ' OS5521 397·112 55326 
Silicon G SG5521 397·118 
TI SN5521 397·122 55327, 

5522 In- 1n5522 397·126 
Motorola MC5522 397·130 55328 
Natibrial OS5522 397·134 55329 
Silicon G SG5522 397·140 5533 
SSS SCM5522 157·83 

620·130 
TI SN5522 397·144 

55224 Fairchild 55224M 397·77 
55225 Fairchild 55225M 397·78 
5523 ' Imersil IM5523AC 618·63, 5534 

IM5523AM 618·76 
IM5523C 618·96 
IM5523M 618·100 

In In5523 397·127 
Motorola MC5523 397·131 5535 
National OS5523 397·135 - Silicon G SG5523 397·141 
TI SN5523 397·145 

55232 Fairchild 55232M 398·48 
n SN55232 398·71 5538 

55233 Fairchild 55233M 398·49 
TI SN55233 398·72 

55234 AMO AM55234 398·18 
Fairchild 56234M 398·22 
In 1n55234 398·26 5539 
n SN55234 398·30 

55235 AMO AM55235 398·19 
Falrchild 55235M 398·23 
In 1n55235 398·28 554 
TI SN55235 398·31 

55236 In 1n55236 ,'398·97 
TI SN55236 398·101 , 

55237 In' 1n55237 398·99 5640 
11 \ SN55237 398:102 

55238 AMO AM55238 398·36 55450 
Fairchild 55238M , 398·37 
TI SN55238 398·41 

55239 Fairchild 55239M 398·38 . TI SN55239 398·42 
5524 Fairchild 5524M, 397·75 

In 1n5524 397·83 55451 
Motorola MC5524 397·87 

," National OS5524 397·91 
Silicon G SG5524 397·97 - TI SN5524 397·102 

55244 n SN55244 398·156 55462 
5525 Fairchild 5525M 

, 
397·76 

In 'ln5525 397·84 
Motorola MC5525 397·88 
National OS5525 397·92 
SilicrinG SG5525 397-98 55453 

""'. SN5525 397·103 
5528 Fairchild 5528M 397.151 

In , 1n5528 ·997·155 
Motorola MC5528 398· 3 
NatiOnal OS5528 398· 7 
TI SN5528 398·13 55454 

5529 Fairchild 5529M 397·152 
, In In5529 397·156 

Motorola MC5529 ·398· 4 
National OS5529 398· 8 
TI SN5529 398·14 55460 

553 Si9netics NE553 561·136 
SE553 561·137 

5530 Mf!/II L5530 619· 3 
" ,'5530 618·78 

48 

a-
SourM DevIce P ... Un. 'Num ..... Source DevIce .-
Panasonic MN5530 522·101 55461 Fairchild 55461 
MMI L5531 619· 4 National OS55461 

5531 618·79 Silicon G SG55461 
Raytheon RM55324 394·145 TI SN55461 
AMO, SN55326 395·14 65462 Fairchild 55462 
Fairchild 55326M 395·16 National OS55462 
In In65325 395·18 Silicon G SG55462 
Motorola MC55325 395·20 TI SNS5462 
N .... I DS66326 *41!6 55463 FairChild 55463 

395·22 Hitachi 55463, 
Raytheon RM55325 395·24 National OS65463 
Signatics 55325 395·26 Silicon G' SG55463 
Silicon G SG55325 396·28 TI SN55463, 
n SN55325, 395·30 55464 Fairchild 55464 
Fairchild 55326M 395· 2 National OS55464 
TI. SN55326: 395· 5 Silicon G SG55464 
Fairchild 55327M 395· 7 TI SN55464 
TI SN55327 395·10 55470 Fairchild 55470 
TI SN55328 395·12 TI SN55470 
TI SN55329 395·32 55471 Fairchild 55471 
Intersil IM5533AC 618·64 TI SN5547f 

IM5533AM 618·77 55472 Fairchild 55472B 
IM5533C 618·97 TI SN55472 
IM5533M 618·101 55473 Fairchild. 554738 

SSS SCM5533 157·27 TI SN55473 
,120· 1 55474 Fairc/lild 55474 

Fairchild 5534M 398·46 555 AD AD555 
, 

In 1n5534 398·54 AMO NE555 
Motorola MC5534 398·58 5E555 
National, OS5534 398·63 ElaIr XR555C 
Silicon G SG5534 398·67 FairChild pA555C 
Fairchild 5535M 398·47 ' Intersil MM555 
In In5535 398·55 NE555 
Motorola MC5535) 398·59 SE555 
National OS5535 398·64 Lithic Sys LS555·2 
Silicon G SG5535 398·68 LS555N 

• Fairchild 5538M 398·76 LS555S 
In In5538 ( 398·80 Micro ComIMCC555 ' 
Motorola MC6538, 398·82 National LM555C 
National OS5538 398·86 LM555M 
Silicon G SG5538 398·90 MM555 
Fairchild 5539M 398·77 Raytheon RC555 
Motorola MC5539 398·83 RM555 
National OS5539 398·87 RCA CA555 
Silicon G SG5539 398·91 CAS55C 
In In554 397·47 Si9natics NE555 
National MM554 371· 6 SE566 
Signetics NE554 561·139 555 

SE554 561:140 Silicon G SG555 
Panasonic MN5540 522·102 SG555C 
RCA MWS5540 157·102 Teledyne S 0555 
Fairchild 65450AlB 395·50 TI NE555 
In 1n55460 395·65 SE555 
National OS55450 395·74 5650 Panasonic MN5550 
Raytheon RM55450 395·84 5554 National MM5554 
Silicon G SG55450 395·90 5555 National MM5555 
TI SN5f$450B 395·98 SSS SCM6555 
Fairchild 55451A/B 395·52 SCM55550 
National OS55451 395·75 5556 National MM5556 
Raytheon RM55451 395·85 Panasonic MN5556 
Silicon G SG55451 395·91 556 / AMO NE556 
TI $N55451B 395·99 SE556 
Fairchild 55462A 396·149 Exar, XR556C 
National OS55452 395·160 XR556M 
Raytheon, RM55452 396· 4 Fairchild pAS5~ 
Silicon G SG55452 396· 6 liltersil NE556 
n SN55452B 396·13 SE556 
Fairchild 55453A18 396·68 In In566 
Hitachj 55453 .396·74' National LM556 
National OS55453 396·82 LM556C 
Raytheon RM55453 396·87 Raytheon RC556 
Silicon G SG55453 396·89 RM556 
TI SN554538 396·94 Sighatics NE556 
Fairchild 55454A1B 396·122 SE556 
National OS55454 396·133 Silicon G SG556 
Raytheon RM55454 396·138 SG556C 
Silicon G SG55454 396·140 Teledyne S 556 
TI SN554548 396·145 5560 MMI L5560 
Fairchild, 55460 395.,53 5560 
In In55460 395·66 5561 MMI L5561. 
National DS55460 395·76 5561 
Silicon G SG55460 395·92 558 In 1n558 
TI SN55460 396·100 51i89 SSS SCL6589 

,Indicates page number in Application N~te Dir~ctory * Indicates additional data is provided on the page noted 

) 

\ 

.... 
p .... Una Num ..... SourM DwIoI p ... LIne 

395·54 •• AD ADIIIi. *41.8 
395,n AD6ltK *418 
395·93 376·29 
395·101 ADp688 *418 
395·160 376·30 
395·161 5596 Signatics NE5596 571·80 
396· 7 SE5596 ' 571·81 
396·15 560 Fairchild T8AS60 525·66 
396·69 Micl'9 ComIMCC560 573·135 
396·75 Motorola MHW560 ,107· 3 
396·83 'National TBAS60 525·94 
396·90 , Pleas.., TBA560 525·114 
396·95 Siemens SAS560 524·143 
396·123 525·38 
396·134 Signatics NE560 560·13 
396·i41 TBA560 526.145 
396·146 660 ,111· 5 
395·55 Telefunken T8A560 525·166 
395·102 TI TL660C 572·39 
395·56 5600 Intersil IM5600c 610·26 
395·103 IM5600s:F 610·44 
395·151 IM5600M 610·27 
396·17 National LX5600 573·131 
396.70 ,118· 1 
396·96 

/ 
,119· 3 

396·124 ,119· 4 
367·12 ,119· 5 
561·39 5603 Intersil IM5603AC 610·97 
561·40 IM5603AM 61t)·98 
561·41 5604 Intersil IM5604C 611"103 
561·42 IM5604M 611-'104 
369·57 5605 Intersil IM5605C 612·46 
561·43 IM5605M 612·50 
561·44 181 AD ADIiIt *417 
561·121 AD681J 'lr417 
561'45 377·12 
561·46 AD681K *417 
561·47 377·10 
561·50 AD681S *417 
'561·51 377·13 
369·60 AD681T *417 
561·52 ,377·11 
561·53 Motorola MHW561 ,107· 3 
561·54 Signetics NE561 560·14· 
561·55 561 , 11,1· 5 
561·56 5610 Intersil IM5610C 610·28 
561·57 IM5610CF 610·45 

,,111·5 IM5610M 610·29 
561·58 682 AD AD682 *418 
561·59 AD682A!BC~ 418 
561·126 378· 6 
561·67 AD682A1BIN * 418 
561·66 378·39 
622·103 AD682K/BC~ 418 
524·46 378",7 
524·65 AD682K/BIN * 418 
157·77 378.40 
617·63 AD6828/BCD* 418 
524·66 378- 8 
522·104 AD682S/BIN * 418 
561·101 378·37 
561·102 Analogic AN562A1BCO 318:11 
561·103 AN562A1BIN 378·41 
561·104 378·42 
561·106 AN562118CO 378· 9 

• 561·106 AN562K/BCO 378·12 
561·107 AN562'S/BCD 378·10 
397·22 , AN562S/BIN 378·38 
561·1HI !31 NC562 569·12 
561·111 In In562 397·38 
561·112 Motorola MHW562 ,107· 3 
561·113 Signatics NE562 560·15 
561·115 562 ,111· 5 
561·116 5623 Intersil IM5623C 610·99 
561·117 IM5623M 610·100 
561·118 56,24 Intersil IM5624C 612· 3 
561·114 IM5624M 612· 4 
617·32 5625 Intarsil IM5625C 812·47 

. 617· 3 IM6625M 612·51 
617·33 683 AD ADII83 *41. 
617· 4 

" 

ADii83J *41. 
381·100 AD683J/BCD* 41. 
157·52 378· 5 
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113 AD ADIII3J/BIN * 41. 5739 NatiOnal MM5739 , 91- 6 6890 National MM6890 627-116 608 Panasonic AN608 513-30 
378-2~ 6740 National MM6740 383-43 589,1 National MM6891 ' 624-102 6090 Panas'onic MM6090 627-121 

ADII83K/ICO* 41. 'I 93- 2 590 ' Siemens SAS690 524-146 610 PanllSOnic AN610 571-68 
377-96 ( , 93- 3 625-41 Plessey SL610C 513-33 

ADI83J{/BIN * 41. 57401 MMI 57401 608-64 592 AMO NE592 512-182 TI TL610C 363-22 
378-26 869-90 SE692 512-182 TL6101 363-20 

ADII38/1CO* 41. 6760 Panasonic MN5760' 522-107 Signatics NE692 613-57 TL61 OM 363-21 
"'---. 378- 3 67616 MMI 67616 869-98 5£592 513-58 6100 Harris HM6100 ,,25-17 

ADII38/BIN * 418 5752 Panasonic MN5752, 622-108 692 ""- 5r 
"125-18 

378-27 57588 MMI 57588 869·96 593 GI CIC0593 ( 622-62 '1127-15 
ADII3T/8CD* 418 5760 National MM5760 522·90 594 GI CIC0594 ~22-66 '1127-16 

, 3~- 4 5762 National MM5762 622-91 695 GI C/C0595 522·67 ,,27-17 
ADlI3T/BIN * 41 5763 National MM5763 522-92 696 GI CIC0596 522-68 '1127-18 

378-28 5764 Nationai MM5764 522-93 598 GI C/C0698 ' 522-69 HM1100-2 * .. 1 
664 Signatics NE564 559-48 5765 National MM6765 522-94 599 GI C/C0599 522-70 ( 869-121 
565 Motorola MLM665 560~8 5766r National MM5766 522-95 6 GI AY6·1013 399-40 HMI100-8 *-

National LM565 660· 9 5767 National MM5767 522-96 AY6·4016 37,1-99 869·122 
LM565C 560-10 6760 National MM5780 522-97 372-20 HMI100A * ... 

Signatics NE565 560-16 57111 National MM5781 869-107 R06-1024·4 624-44 Inte~il IM6100 ,,26- 6 
SE565 560-17 5782 National MM5782 : 869.105 R06-1024-8 624-31 ,,26· 7 
565 '111- 6 5785 National MM67,86 869.109 R06-2048-4 625-28 '1128- 1 

566 National LM566 559-178 869-118 R06-2048-8 624-91 ,,28- 2 

- LM666C, 669'-179 5788 National MM5788 869.114 SL6-2050 632-60 ,,28· 3 
Signatics NE566 559-179 5791 NatiOnal " MM5791 522-98 SL6-2064 632·67 ,,28- 4 

SE566 660- 4 6799 National MM5799 869-112 , ~~::~g~~ 632-32 , IM6100C 869-123 
666 "". 5 

180 AD ADl80 *178 632·41 IM6100M 869-124 
567 Exar )(R5S7 559-109 " 

572-178 SS6·1032 632-35 1101 HerrIa HD61l)1A .882 . 660-102 ADl80J" *1178 SS6-8211 632·25 HD6101 A-2 *-
XR567C 559·110 AD&8OK *117. SS6-8212 ,:632-26 869-126 

560-103 AD680L *117. LSICoinp 06 168·115 HDI101A-. * 8I!2 ' 
NitiOnal LM567 , 559-113 AD&80M *117. Teledyne C CAGS, 363· 8 869-127 

660-106 ADUOII *117. CAG6-10 363-10 , Intersil IM6101A 869·128 
LM667C 559-114, ADIi80T *1178 COAl! 366-13 IM6101AM 

.. , 

869-129 
560-107 ADI80U *17. 60 LSI Camp , 060 168-119 611 P~8y SL611C 613-34 

Signatics NE567 569-117 Micro ComJMCC560 622-131 IlOOO GI LP6000 870-122 'SGS TAA611 521-114 
/ 560-110 Siemens SAS580 524-145 Signetics S06000 524-117 612 Pleasey SL6f2C 513-35 

I 
SE567 559-118 525-40 6001 ,SMC ,.PC6OO1 871-17 Regen MS812 159·97 

660-111 Signatics TCA580 560-130 6002 Intersil ' 6002-11 614·17 632-63 
589 Signetics '569 '111-,5 672-30 Nortec; 6002 614·22 613 Plessey SL613C 513-80 
570 Plessey' TAA570 526-112 5601 Intel 5801 158-55 t 122.15 '513·87 

Siemens' SAS570 524-144 681 GI NC581 569-95 ,,22-,6 6130 UtroniK LMC6130 527-96 
,525-39 5810 IlI\el 5810 527-85 6003 Intersil 6003·10 614-51 6144 Sprague UON-6144 , 95-19 

Signetics NE670 560-76 68104 National MM581 04 627-102 6003-11 614-49 UON-6144A 381-13 
, TBA570 521-58 '68115 National MM58116 627-103 Nonec 6003 , 122-18 6164 ,Sprag~ UON-6164 , 96-19 

Telefunken TBA570 621-60 58117 National MM58117 527·104 600311 Nortec 60031"-
" 

614·60 -' • UON·6164A 381-18 
5700 National LX5700 573·132 58118 National MM58111l 527.106 600314 ,Nortec 600314 614·52 618 Regen MS618 169-150 

",9- 5 68119 National MM58119 627-106 601 CMA FX601 561-14 608;34 
57001 MMI 57001 169-147 58120 National MM68120 527-107 661.142 632-30 

869-82 582 AD' AD582 573-57 Teledyne C CAM60 1 A 371· 7 6184 Sprague UON-6184 , 95-19 
5701 MMI 5701 169-145 Si9natics NE582 381-76 TI TL601C 366-27 UON-6184A 381·28 

,,28- 6 397-19 Tl601l 366·23 620 Piessey SL620C 512-16 

\ 

PanasoniC MN5701 522-105 6829 National MM6829 527·108 ' TL601M 366·24 6200 MMI 6200-1 624-58 
6703 Sprague UON-5703A 396·111 .3 AD AD&83 *1178 6010 Hughas HCTR6010 151-123 6201 .MMI 620l-1 624-69 

'.6704 National MM5704 , 93- 1 573-58 Motorola MFC60'10 ,,05-1, 6202 Intersil 6202 37846 
5706 ' Sprague UON-5706A 395·130 ADA3K *11)8 6011 ' TI TMS6011 399-63 6206 MMI 6205-1 625-38 
5707 Sprague UON·57<17A 395-140 GI C/CD583 622-60 

Panasonic AN603 
871-155 6206 MMI 6206-1 625·39 

571 ' Plessey SL671 513·85 NC683 570-53 603 524-158 6208 MMI 6208-1 624-98 
( Si9natics NE571 560-17 5832 National MM5832 624-67 6032 Panasonic MN6032 203·105 6209 , MMI 6209-1 624-99 

6710 Panasonic MN5 710 622-106 6833 National MM5833 624-68 604 Teledyne C CAM604A 364·100 621 Plessey SL621C 512-11 
57100 National MM67100 623-178 5837 National, MM5837 672-,129 TI TL604C v 366-20 622 Piessey 'SL622C 512-16 
57103 National MM57103 522-99 

Signelics 
,,06·10 TL6041 366-18 623 GI NC623 ' 570-27 

57104 National I MM6 71 04 622-100 584 HE584 381'50 
6~0 

' TL604M 366-19 PI8I!sev SL623 524-132 
57105 National MM57105 523·179 5841 National MM5841 526-36 Panesonic MN6040 559-91 - r SL623C 521-65 
6711 Signetics; UOH5711 ' 395-118 685 61 CIC0585 ' 622-61 559:92 62'30 ' MMI " 6230-1 624-17 

Sprague UON-5711. 396-120 Signetics NE585 381-29 605. Panesonic AN605 627-53 6231 MMI ' 623i-1 624-18 
57110 MMI 57110 869-85 686 Hybrid Sys ADC686-10 / 373-72 6050 Panasonie MN6050 527-118 6235 MMI 6236-1 625- 4 

871·176 ADC686-12 373-97 6051 Panaaonic MN6061 627-119 6236 'MMI 6236-1 625- 5 
57116 MMI 67116 86g·10 ADC686·8 373-21 6055 MMI 6055 ,606-10 624 Plessey SL624 521-54 
5712 Signiltics UON~712 , '396-25 5860 National MM5860 527-1.09 606 Panasonic AN606 513-28 SL624C 521-63 

6713 
Sprague UON-6712 396-27 68601 National MM58601 527-110 6060 Panasonic MN6060 204-12 6240 MMI 6240-1 612-73 
Signatics UON5713 396-106 6863 National MM5863 202~ 4 ' 526-25 626-1 
Sprague UON-6713 396-107 " 373-102 6061 MMI 6061 60S· 9 6241 MMI 6241-1 612-7 

, '5714 Signetics UON5714 396-166 5865 National MM6865 202-98 607 Panaaonic AN607 " 613-29, 626- 5, 
Sprague' UON-5714 396-1'58 527.133 TI "TL607C 366-28 62481 MMI 62481 , 625-95 

572 GI .' NC572 569·96 561·132 Tl6011 366·25 62485 MMI 62485-1 6.12--32 
5726 National MM6726 522-85 5871 National MM5871 524-87 , TL607M 366-26 6249 MMI 6249." 625-96 
5733 Sprague UON-5733A 397- 4 58710 Mi11ubishi ~5871~ 870-i43 6970 Panaaonic MN~70 522-168 RCA TA6249 372·24 
6736 National MM6736 522-86 6860 National MM6880 527-111 527\',20 561-34 

, 90-10 58601 Nitional MM58801 527:112 6071 MMI 6071 606-43 62495 MMI 62495-1 612-33 
, 91- 6 5882 NatiOitaJ MM5882 , 527-113 6072 MMI 6072 606-44 '625 ' Plessey TBA625A 562-25 

6737 National MM5737 622-87 5885 National MM6886 527-114 6073 MMI 6073 606·79 T8A6258 563-99 
5738 NatiOnal MM5738 522-88 5886 National MM5886 527-115 6074 MMI 6074 006-78 TBA625C 564-37 
5,739 National MM6739 622-89 589 GI f CIC0589 522-62 6078 RCA CA6078A 541-18 Regen MS625 ' 159-152 , ' 

" 
) " 

ArrangQd alphanumerical~ from left to right. 

49 IC~1977 



Ie MASTER .... 
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625 Ragen MS625 / '633· 6 
6250 MMI 6250·1 626·29 
6261 MMI 6261·1 626·30 
6252 MMI 6252·1 626·31 
6253 MMI 6253·1 626·32 I 

6255 MMI 6255 627·13 
6260 MMI 6260 627. 5 
6261 MMI 6261 627· 7 
6275 MMI 6276 627·80 
6276 MM) 6276 627·81 
6280 MMI 6280·1 613·27 

626·81 
6281 MMI 6281·1 613.31 - 626·82 
6284 MMI 6284·1 613·28 

626·83 
6286 MMI 6286·1 i 613·32 

626·84 
6286 MMI 6286 627·15 

6286·1 613·29 
626·85 

6287 MMI 6287·1 613·33 
629 SGS H629 524·75 
6290 MMI 6290 606·4,5 
6292 MMI 6292 606·91 
630 Fairchild TAA630 525·60 

Plessey 1SL63OC 512·102 
Signetics TAA630 525·135 

6300 MMI 6300·1 610·86 
630,1 MMI 6301~1 610·86 

Siemens TAA6301 625·134 
6305 MMI 6305·1 611·93 
6306 MMI 6306·1 611·94 
6308 MMI 6308·1 611·33 
6309 MMI 6309·1 ' 611·34 
8312 H8rrII, HM8312 * 881 

167·139 
HM8312·Z *881 

627·19 
HM131Z·1 * 881 

627·20 
HM8312A-2 * 881 

627·17 
HM1312A-I * 881 I 

627.18' 
Intarsil IM6312 167·140 

627·16 
627·21 

632 SGS, H632 524·76 
6330 MMI 6330·1 610·18 
6331 MMI 6331·1 610·19 
6340 MMI 6340·1 611·45 
6341 MMI 6341:1 611·46 
6350 MMI 6350·1 612·90 
6351 MMI 6361·1 612·92 
6352 MMI 6352·1 612·91 
6363 MMI. 6353·1 612·93 
6316 National DH6376C 614·10,1 
64 Reticon ARAM64 573·108 

RL64 572· 8 
R064 572·22 
SAM64 573·105 

TRW 64BCIV 202.i9 
640 Plessey SL640C 671·69 

Signatics TCA640 626·147 
6400 Nitron NC6400 559·72 

559·98 
6401 National SHM6401 57~·82 

Nitron N06401 569·73 
8402 H8rrII HD8402 *171 

,127·16 
HD8402-2 *178 

869·133 
r HD8402·1 *1711 

869·134 
HM6402·2 399·55 
HM6402·9 399·56 
HM6402A·2 399·64 
HM6402A·9 399·65 

Intersil IM6402 399·59 
869·137 

• IM6402M 399·60 
869·138 

I 

50 

a.. a.. N __ ........ DevIaa ..... Un. N ...... Sourae DevIaa P...-u-
6402 ' 
8403 

, 

641 

6410 
6420 
645 
650 

81101 

6502 

6503 

6504 ) 

6505 

6506 

I~ 

, 

Nitron NC6402 559:90 6508 Imersil IM650BC 621·20 
'H ..... HD8403 ·178 IM6508M 621·21 

HD8403-2 .178 661 Plessey SL651 660·33 
! 869·135 ' ~11~. 7 

HD8403-1 •• 71 SGS TBA661 521·31 
869·136 66110 MMI 65110 ,128· 6 

HM6403·2 399·57 6512 MOS MCS6612 869·150 
HM6403.9 3119·58 Synertek SY6512 869·158 
I:IM6403A·2 ,399·66 6514 MOS ,: MCS6514 869·151 
HM6403A·9 399·67 Synertek SY6514 869·159 

Intersil IM64Q3 399·61 6516 MOS MCS6516 ' 869·152 
869·139 Synertek SY6515 869·160 

'IM6403M 399·62 851. H.".. HM851. * 871 
869·140 157.114 

Fairchild TBA641 521·85 HM8518-2 .178 
Plessey SL641C 571·70 621·42 
SGS TBA641 521·115 HM8518-1 *171 
Nitron NC641 0 669·100 621·37 
Nitron NC6420 559·104 HM851iA-2 • 17. 
Plesiey SL645 673·117 621·11 
Plessey SL650 560·36 HM8518A-I • 171 

,113· 7 621· 9 
Signetics TCA650 525·14'8 HM81188-Z * 871 
H8rr1, .,HMlS01 .87' 621·34 

157·91 HM851.8-1 * 171 
HMIII01·2 *171 621·32 

619·42, HM1l1i1sc,2 * 871 
HMII01·1 *1171 621·18 

619·32 HM851sc,i * 178 
HM1II018-2 * 171' 621·16 

619·28 HM8518D *178 
HMIIOl8-1 * 171 621·46 

619·24 Imersil tM6618 157·116 
MOS MCS6502 869·146 621·40 
Synertek SY6502 869·153 IM6618·1 , 621·30 
MOS MCS6603 869·146 IM6618A 621·13 
Synertek SY6503 869·154 IM6618A·l 621· 6 
MOS MCS6504 869·147 IM6518C 621,22 
Synertek SY6604 , 869·155 IM6518M 621·23 
MOS MCS6506 869·148 6620 MOS' MCS6!i20 869·167 
Synertek SY6505 869·156 872·25 
MOS MCS6506 869·149 Synertek SY6520 869·169 
Synertek SY6606 869·167 872·29 
AMI 88&C18 ' * 1141 6522 MOS MCS6522 869.168 

* 1141 872·26 
157·109 Syn~k SY6522 870· 3 
621·31l 872·30 

5,6508.1 621·28 6523 Intarsil IM6623 167·65 
81101A * 1141 ,121·21 

* 1141 IM6523C, 617·94 

* 1141 IM6523M 617·95 
167·110 6624 InterSil IM6524 ,121·21 
621·19 6525 Motorola MC6525 526·51 
621·35 6526 Motorola MC6526 626·52 

S8608A-1 *848 6530 MMI L6630 618·108 
H.rIII HM8508 *178 6530 618·49 

167·113 MOS MCS6530 869·162 
HMI&08-2 *871 Synertek, SY6530 869·164 

621·41 6531 MMI L6631 618·109 
HM86oa.l *178 65:11 618·50 

621·36 65317 MotO!bla MCM65317 627·53 
HMiIoaA-Z * 178 6532 MOS MCS6532 869·163 

621·10 Synertek SY6532 869·165 
HM8II08A-I * 871 654 ITT ITT654 J 397·48 

621· 8 6540 Synertek SY6540 870· 5 
HM86081-2 * 17. 6641 , Synertek SY6641 870· 6 

621·33 6546 Motorola MC6546 ,120· ,2 
HMII&081-1 * 17. 1&111 I:Ien1I HM85ll *1171 

62H31 157·92 
HM8608C *8711 HM1111·2 *871 
HM8IIOtc,Z * 878, 619·43 

621·17 !tM85ll-1 *878 
HMesoac,l * 17. 619·33 

621·15 
, 

HM8III1A-2 * 178 , 
HM8II08D *171 619·11 

621·44 HM111I1A-1 * 871 
Intarsil IM6608 167·115 619· 8 

I , 
621·39 HM86118-2 * 171 

,121.21 619·29 
,121·21 HM85I18-~ * 178 

IM6508·1 621 .. 29 619·25 
IM650BA 62\·12 HMllllC,2 * 171 
IM6508A·l 621· 5 

, 
619·17 

, Indicates page number in Application Note Directory * Indicates additional data is proyided on the page noted 

\ 

a.. 
Num_ SourW Devfae ..... Un. 

( 

8511 I:Ien1I HM8511C,1. 878 
619·14 

6552 Harris HM6562 167·93 
'666 ITT 1TT666 397·23 
6550 MMI L6660 617·25 

6660 616·81 , " 
Motorola MCM6560 626·42 

627·26 
Nitron NC6660 626·43 ' 

627·2, 
NC6580A 626·39 

827·25 
8581 ~ HMllll * 877 

157·94 
HM1111·2 *877 

61'9·44 
HM8511·1 .877 

61~·34 
HM8511A-2 * 177 

619·12 
HMII11A-I .'877 

619· 9 
HM85118-2 * 1177 

619·30 
HM85118-1 .877 

619·26 
HMII&II1C,2 * 1177 

619·18 
HM8511C,1 * 1177 

,619·15 
MMI L6561 617·26 

6561 616·82 
Motorola MCM6561 607·80 
Nitron NC6561 607·82 

8582 H.m. ' HM8582 *878 
157·96 

HM85IZ·2 *878 
619·46 

HM85112-1 *878 
619·36 

HM1182A-2 * 878 
619·13 

HM85IU;I, • 17. 
619·10 

HM86128-2 * 178 
619·31 

HM86I1Z8-1 * 17' 
619·27 

" HM818zc,Z * 87. 
619·19 

HM118zc,1 '* 878 
6'19·16 

Motorola, MCM666? 607·81 
6570 Motorola MCM6570 606·48 

'120~ 2 
Nitron NC6670 606·68 

NC6670A 606·69 
6671 Motorola MCM6571 606·47 

,120· 2 
MCM6571A 606·49 

Nitron NC6671 806·60 
606·61 

NC6671A 606·66 
6572 Motorola MCM6672 606·50 

Nitron NC6572 606·66 
6573 Motorola MCM6573 606·51 

Nitron ' NC6573 606·67 
6~74 M~e MCM6674 606·52 

/ Nitron NC6574 6OS·68 
6575 Motorola MCM6575 6OS·63 

Nitron NC6575 806·69 
6576 Motorola MCM6676 606·54 

Nitron NC6676 606·70 
6577 Motorola MCM6577 ,606·66 
6578 Motorola MCM6578 606·56 
6679 Motorola MCM6579 606·67 
6680 Motorola 'MCM6580 606·80 

Nitron NC6580 606·71 
'606·83 

6581 Motorola MCM6681 606·81 
Nitron NC6581 606·72 

606·84 
6683 Motorola MCM6583 606·82 

I 
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PART NUMBER INDEX 
a- a- .... a-
N_bar Source DevIce ...... Une Number Source DevIce ' .... Un. Number Sou_ DevIae ' .... Un • N_bar Sou_ DevIce ' .... Un. 

6583 "Nilton NC6583 606·73 673 ,Signetics TBA673 571·87 68308 ,Motorol~ MCM68308 870·89 68708 Motorola MCM68708 870·74 
606·85 674 Motorola MC674 167·34 8831 AMI 88831 *880' 6871 Motorola MC687! 870·31 

6590 MilIOrOla MCM6590 627·69 '67401 MMI 67401 608·65 * 8eO 6875 Motorola MC6875 870·32 
Nitron NC6590 627·70 869·91 *888 688 Motorola MC688 166·123 

NC6590A 627·50' 6741 RCA CA6741 545· 3 *888 ,111. 1 
6591 Motorola MCM6591 607·86 675 Motorola MC675 167·123 .827 6880 Motorola MC6880 392·15 

Nitron NC6591 607·87 67516 MMI 67516 869·99 * 827 870·70 
66 Rockwell A66XX 867,72 67658 MMI 67658 869·96 627·51 6881 Motorola MC6881 200·171 . 
660 Motorola MC660 166·134 676 Motorola MC676 166·79 870·91 870·,27 

MC660 SERIES, 94· 9 381·140 68316 Motorola MCM68316E 627·54 6885 Motorola MC6a85 870·22 
, 94·10 382· 7 68317 Motorola MCM68317 870·93 6886 Motorola MC6886 870·23 
, 94·12 677 Motorola MC677 166·21 6832 Motorola MCM6832 627·61 6887 MMI 

, 
688~ 626·86 

, 95· 6 678 Motorola Me67S 166.,S Nitron NC6832 627·62 - Motorola MCB87 870·24 
Plessey SI,.660 523·97 679 Motorola MC679 166·5 8834 AMI 88834 *881 6888 Motorola MC6888 870·25 
Signetics TCA660 525·149 :: Rockwell 6799 867·12 .881 6889 , Motorola MC6889 392·19 
Telefunken SAS660 ! 524·148 Moiorola MC6BO 166· 8 *'888 870·71 

526·161 Plessey Sla80 571·102 .888 689 GI CF689 522'73 
6600 Harris HD66oo·2 2oo·~5 Ragen MS680' 527·122 *830 C689D 522·74 

H066oo·5 200·26 Signetics TCA880 548·37 .830 Motorola, MC689 166·16 
Teleh.!nken SAS6600 524·150 8800 " AMI 8SSOO *888 612·79 690 Motorola MC690 166· 9 

6604 Motorola MCM6604 615·85 .803 870·79 8_ IWris 8_ *172 
MCM6604·2 614.126 870-11 MMl S6834·1 612:83 8801 H_rrll 8801 .973 
MCM6604·4 615·54 ,125·15 684 Motorola MC684 166,46 8802 Herrll ,8802 *973 

6605 Harris H06605;2 200·27, '125·,16 6842 Motorola MPQ6842 870·34 8804 Herrii 8804 *974 
H06605·5 ' 200·28, , ,,127·11 685 AMO 685 ,104· 9 8105:- HerrIa 8_ .974 

Motorola MCM6605 ,122· 5 , 127·1~ 685l 516· 7 ' 8108 Herrla 8808 *974 ' 
,122· 9 ,127·13 . 685M 516· 8 691 Motorola MC691 167·118 

MCM6606A 615·55 Fairchild F6800 870·13 GI C/C0685/0 522.72 696 Motorola MC696 167·109 
MCM6605A·l 614·66 Hitachi M6800 870·14 Motorola MC685 166·36 697 Motorola MC697 166·10 
MCM6605A·2 614·89 Motorola MC6BOO 870·15 8810 AMI 8~0 *400 699 Motorola MC699 166·85 

661 Motorola MC661 , 166·135 '\ ,122· 9 *400 7 DOC HFB7 529·130 
Plessey TAA661 523·61 M6800 ,124·17 *400 532·166 

526.13 i, ,126· 9 * .. 9 551·33 
8810 HerrIa HM8810 *- ,126:10 *889 GI OO7·10~·4 624·45 

*- ,128·12 ... 9 '. 007.1024.8 624·32 
157.29 ,128·13 * 935 R07·2048·4 625·29 
610·60 681 , Motorola MC681 166.'15 *935 007·2048·8 624·92 

HM88100 *- Ragen MS681 527·123 .935 1eledyna C CAG7 \, 385·47 , 
610·63 8810 AMI 88810 *849 399· 5 CAG7.10 I 365·49 

Telefunken SAS6610 524·151 '*841 870·53 70 Bu,,·BrownDAC70/CCO 379·14 
8811 HerrIa " HM8811 *- , * .. 9 872·19 " OAC70/COB 379·19 

*- *889 Fairchild F6850 870·55 OAC70/cSB " 379·17 
157·3p * 918 Motorola MC6850 399· .7 " / DAC7OC/CCO 379·15 
610·61 * 918 870·56 OAC7OC/COB 379·20 

HM8811D *- 617·80 872·21 OAC7OC/CSB 379·18 
610·64 870.82 ,,'\91·20 7OC95 Harris HD7OC95 148·1(i3 

6612 Harris HM6612 ,157·31 88810-1 ' * ... / , 91·20 National MM70C95 148·169 
610·62 617.\79 , 91.20 7OC97 Harris HD70C97 148·164 

HM6612D 610·65 S6810A 617·75 6852 AMI 56862 870·44 National MM70C97 .148·170 
6616 ~Ia MCM6616 615·116 S6810A·l 617·76 872·16 700 ITT TCA700 522·58 

MCM6616·2 616·107 Motorola MCM6810A 617·77 Fairchild F6852 870·45 Si9neties T8A700 521·59 
MCM6616·4 615·112 870-84 Motorola MC6852 870·46 7000 GI CTiooo 521·77 

662 MotOrola MC662 166·89 MCM6810A·.1 6,17·78 '- 872·17 7001 Intersil AMS~ool ,,21.,4 
Pl8ssey Sl662 523·98 682 Motorola MC682 167·6.7 686 AMD 686 ,104· 9 ,121· 6 

683 Motorola MC663 166·118 Ragen MS682 527·124 686C 200·157 7001 621·53 
, 94·11 8820 AMI 88820 *889 517· 4 Motorola MCM7oo1 621·54 

664 . Motorola MC664 166·107 *888 686M 200·158 MCM70Dl·l 621·67 
, 94·11 * 918 516· ,,9 Nortec ' 7001 62"·55 

Plessey Sl664 ' 523·99 *919 Motorola MCB86 167·90 RCA MW7oo1 ,122·19 
665 Motorola MC665 ' 167·111 870·58\ 630·78 MW700li 621;56 
666 Motorola MC666 ·167·98 872·23 8880 AMI 88880 * .. 9 7003 Int8lllil 7003·12 623·44' 
667 Motorola MCCe67 167·82 Fairchild F6820 870·60 * .. 9 7005 Intersil 7005·11 614·115 
668 Motorola MC668 166·164 Mostek MK6B20 870'61 *140, 1005·12 615'37 
669 Motorola MC669 167·57 872·27 * 1140 7008 Intersil 7008·10 615.97 
670 Motorola MC670 166·154 Motorl1l_ MC6820 ' 870·66 399· 9' 7008·11 616·98 

Telefunken SAS670 \524.149 872·28 870·39 7010 Nitron NC7010 608·18 
526·162 6828 Fairchild" F68Z8 870·17 Fairchild F6860 '870·41 608·20 

6700 T elafunken SAS6700 524·152 Motorola MC6828 '870·18 Motorola MC6860 399·11 702 Fairchild ",,702 , 99· 3 
67001 MMI" 67001 ' 169·148 872· 6 560·174 ,110·11 

869·83 683 GI C/CD683/D 522·71 870·42 ",,702C 532·118 
67,01 MMI 6701 169·146 Motorola MC6a3 167·42 

, 
, 91·21 \ , 645·45" 

, 1~8· 6 Ragen MS683 527.125 , 91·21 , ' ",,702M "532·119 
671 Motorola MC671 166·156 8830 AMI / 68830 *859 , 91·21 539·37 

Siemens, TCA671 , 514·148 *8S9, '92· I Hybrid Sys SH702 573·72 
6710 TelefunkenSAS6710 524·153 ... 9 , 92· 1 Plessey Sl702C 632·126 

·67110 MMI 67110 869·86 * .. 8 , 92· 1 545·46 \ 
871·177 *928 6862 Motorola MC6862 870·37 Raytheon RC702 632·127 

67116 MMI 67116 869·102 • 92S, 687 AMD 687 ,104· 9 545·47 
6717 MMI 6717 869·88 626·67 687Al 518·29 RM702 532·128 
6718 MMI 6718 869,93 870·86 687AM 518·13 539·38 
672 Motorola MC672 1~.'65 Motorola MCM6830 626·69 687l 518.30 TI ,.,4702M 532·131 
673 Motorola MC673 i 16 ·33 MCM6830A 626·63 687M 518·14 537·52 

,111· 1 8'10·88 6870 MotorOla MC6870 870·30 539·39 

Arranged alphanumerically from I\lft to righl 
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.102 TI TL702C 532·130 109 
550·18 

TL102M 532·129 
545·31 

1021 ' Intarsil 7027 158·75 
7027·09 614·59 
1021·10 614·72 I 

1021·11 614·116 
Toshiba TA1021 513·11 

1028 ' Intarsil 7028 522·148 
Toshiba TA1028 523·95 1090 

1~3 Fairchild ,.A703 ,105· 6 1091 
,.A103C ,I 513· 3 7092 
,.,4103M 513·4 7093 

N8t;onal LM103 513·23 
,102·19 7094 
,106·10 1095 

LM703C 513·24 7096 
7030 LSI Camp LS7030 202·88 7097 ' 

Nitren NC7030 632·28 7098 ' 
1031 LSI Comp.L$7031 202·85 7099 
1038 Intarsil 1038 ,522·183 71 LS95 

1038A 158·71 71LS96 
70388 158·72 71 LS97 

7040 ' LSICamp LS7040 202·55 71LS98 
Nitron NC7040 608·10 710 

7042 Fujitsu MB7042 163·84 
617·98 

7045 Intersil 7045 202·105 
527·86 

Toshiba TA1045 512·51 
1041 Fujitsu M81047 163·17 

617·70 
Int.rsil 7047 527·87 
Toshiba ' TA7047 514·74 

7049 Intersil' 7049 522·149 
705' Plessey SP'705 571'101 
7050 Intersil 7050, 622·150 

IPI IPL7060 671·178 
Nitren NC7050 608;12 
Toshiba TA7050 525·15 

7051 Fu{otsu MB7051 610' 9 \ 
Intersil 7051 522,151 7100 
Nitren NC7051 li08·19 
Toshiba TA7051 526·143 

1052 . Fujitsu M81052 610·72 
1053 Toshiba TA1053 525·176 7101 
70~5 Toshiba TA7055 512,,151 

522·20 
7066 Fujitsu MB7056 610· 8 
1057 . Fujitsu M81051 

) 

610·73 
706 Fairchild ,.A106 521·135 

\, ,106· 5 
I ,106· 7 

7060 Toshiba, TA7060 513·72 1102 
7061 Toshiba TA7061 '513·73 . 7103 
1063 Toshiba TA1063 522·13 
7064 IPI IPL7064 571·179 
7069 'Toshiba TA1069 I 527·38 , 

707 ·CMA : FX701 561·24 7104 
7010 Toshiba TA1070 625·16 
7071 Toshiba TA10?1 526·144 7108 
1072 Toshiba TA7072 526·145 711 
1073 . Toshiba TA1013 526·146 
1014 Toshiba TA7074 . 627·39 
7076 Toshiba TA1076 527~40 
7081 Toshiba TA7081 613·74' 
7083 TOShiba TA1083 521·131 
7084 Toshiba TA7084 613~75 
7085 Toshiba TA7085 570·44 
709 Fairchild ,.A109 ,110·11 

,.A709AM 639·25 
,.A709C 548·25 
,.A709M 544·29 

- Harris HA·109 , 99·17 
ITT ITT709·A 539·26 . m709·1 544·30 

. ITT709·6 648·26 
Netional LM709 544·32 

, 100·10 7111 
LM709A ' 539·28 
LM709C 548·21 

Raytheon RC709 548·28 

52 
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Raytheon' RM109 541· 3 1111 Intersil 1111·32 
RM109A 535·41 7111·33 

Signetics ,.A109 044·34 , 1111·34 
,.A109A 539·30 Micro PowfIIr1P51111 
,.A709C 548·30 7112 Intarsil 7112·11 

Teledyne 5 1098 .644·35 7112.13 
109C 548·31 1112·14 

, TI ,.A109AM '(539'31 1112·15 
,.A109C . 548·34 7112·32 
,.A109M 544·31 7112·33 

' National DM7090 190·117 7112·34 
' National DM1091 186·134 1114 Intersil 7114·11 

National DM7092 185·146 1114·12 
National DM7093 170·36 I. 1114·13 

, 91· 5 7114·14 
National DM7094 170·58 7116 Intarsil 7116·11 
National DM7095 170·80 7117 Toshiba TA7117 
National DM7096 171·78 7120 Toshiba TA7120 
National . DM7097 170·81 7121 National DM7121 
National DM7098 171·79 7122 Toshiba TA7122 
National DM1099 I 187·139 1123 National DM7123 
National DM71LS95 170·113 7124 Toshiba' TA7124 
National 'DM71LS96 171·103 7125 Toshiba TA7125 
National DM71LS97 170·114 7126 Toshiba TA7126 
National DM71 LS9ai 171·104 7128 IPI IPL7128 
Fairchild j.A710 ' ,104·15 7129 Toshiba TA7129 

,110·11 7130 National DM7130 
~710M 516,19 Toshiba TA7130 

National LM710 ,516·21 7131 National DM7131 
LM710C 511·23 1133 'Toshiba TA1133 

Raytheon RC110 /511·24 1136 National DM11S6 
RM110 516·21 Toshiba TA1136 
RM710A 516· 6 7139 Micro Pow~PS7139 

Signetics ,.A7fO 516·22 714 Fairchild' ,.A714 
,.A71OC 517·21l 

,SiliconG SGnO 516·23 ,.A714A 
SG710C 517·26 

Teledyne S 7108 5J6·24 ,.A714C 
710C 517·27 

TI ,.A710M 516·26 ' ,.A714E 
TL71GC 518· 2 
TL710M 517·30 7141 Intersil 7141·11 

IPI IPL7100 571·180 7141·12 
Micro Net MN7100 373·45 7141·13 

571·121 7141'·14 
MOS? MPS7100 523·175 Toshiba TA7141 
Intersil 0101 375· 7 7142 Toshiba TA7142 

7101·11 619·74 7146 Micro Powe1145 
7101·13 620·10 Toshiba TA7145 
7101·14 620·52 7146 Toshiba TA7146 
7101·15 620·.102 7147 Toshiba TA7147 , 
7101·32 619·101 7149 Micro PowtMP57149 
7101·33 620·12 715 AMD 715 
7101·34 620,55 715C 

TOShiba TA7102 525·177 Fairchild ,.A715 
Intersil 7103 375·29 ,.A715C 
m m710a 381·91. 
Synertek SY7103 614· 3 ,.A715M 
Toshiba '. TA7103 , 525·178 
Intersil 7104 374·51 7150 Toshiba TA7150 
Micro PowfIIr1PS71 04 375·22 7151 Toshiba TA7151 
TOShiba TA7108 522·50 7152 Toshiba TA1152 
Fairchild ,.A711 ,104·16 7164 Toshiba TA7164 

,110·11 7155 Micro Powe1155 
' ,.A711C . 519'10 7156 Toshiba TA7156 

,.A711M 51S·35 7158 Toshiba TA7158 
National LM711 518·36 7159 Toshiba Tf159 

LM711C 519·13 716 GI C 16 
Raytheo,n RC711 519·14 7160 National DM7160 

RM711 518·37 7161 Toshiba TA7161 
RM711A 618· 6 7162 Toshiba TA7162 

Signetics ,.A711 618·38 7166 Toshiba TA7166 
,.A711C 519·15 7168 Toshiba TA7168 

Silicon G SG711 518·40 7169 TOShiba TA7169 - SG711C 519·16 717 GI C717 
Teledyne 5 7118 " 518·39 C717X 

7ilC 519·18 7175 Micro Powe11 76 ' 
TI ,.A711 C 519·17 Toshiba TA7175 

,.A711M 618·41 718 GI Cl18 
Intersil 7111·11 619·75 7183 Sprague UDN·7183 

7111·13 620·11 UDN·7183A 
7111·14 620·53 . 7184 Sprague ' UDN·7184 
7111·15 620·103 UDN,7184A 

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

a-,....Un.' N_1ItW Source 'DeVIOe p .... Un. 

619·102 1184 Toshiba TA1184 569·39 
620·13 1186 Spragua UDN·1186 , 95:19 
620·56 UDN.1186A 381·41 
522·184 719 Fairchild ,.A119 , 90· 8 
619·76 GI C719 522·112 
620·9' 72C19 Naiional MM72CI9 158·11 
620·54 720 Fairchild ,.A720 521·22 
620·104 " 

, 

,105· 5 
619·103 ,105· 9, 
620·14 Signetics T8t\720A 526·24 
620·51 TI TL12gC 519·28 
623·20 7200 Intersil 7200 . 527·88 
623·28 National DM7200 169·155 
623·32 , 87·14 
62'3·43 Toshiba TA7200 521·132 
615·105 720,1 Intersil 720t 572·63 
523·168 Toshiba TA7201 521·162 
522·14 7202 Intarsi! 7202 527·89 
194·145 Toshiba TA7202 521.163 
522.,15 ' 7203 Intersil 7203 ) 521·90 
192·139 Toshiba TA7203 521·180 
527·41 7204 Intarsil 7204 '521·91 
526·150 Toshiba TA7204 521·133 
5~6·38 7205 Intersil 7205 I 202.102 . 
571·181 527·92 
522·16 ' Toshiba TA7205 521·164 
170·29 7206· Intersii 7206, 560·155 
526:147 7208 Intarsil 7208 151·130 
170·14 202·91 
560·18 7209 Intersil ICM1209 394·11 
110·18 

- I, 
7209 158·53 

522·17 721 Fairchild ,.A721 521·45 
, 559·80 Siemens TAA721 513·52 

531·80 7210 Intersil 7210 627·93 
533·18 National DM7210 194·33 
531.56 , 96· 6 
633· 3 7211 National DM7211 '194·34 
531·90 7213 Intarsil 7213 158·78 
533·35 , 158·101 
531·81 7214 Intersil 1-214 527·94 

,533,21 National DM7214 193·17{) 
623·65 , 97· 5 
623·69 1219 National DM7219 195·25 
623·72 722 Siemens TAA722 ,513·53 
623·76 7220 National DM7220 199·126 
525·179 7223 National DM7223 117·147 
521·41 723 AMD 723 569·49 
627·97 '?23C 669-50 
527442 Fairchild pA723 ,114·17 
626·148 ,115· 1 
527·43 ,.A723C 569·51 
559·81 ,.A723M 569·61 
545-36 Intersil . 723 569·56 
548·14 723C 569·56 

, 98·22 'Netional LM723 569·69 
532·158 LM723C 569·60 
548·15 PMC LAS723 569·88 
532·159 Raytheon RC723 569·65 
545'35 RM723 569·66 
5,26·180 ,'RCA CA723 669·63 
526·30 i CA723C 569·64' 
526·175 Signetics ,.A723 669·67 
623-163 , 111· ~ 

527·98 ,.A723C 669·68 
523·154, 5ilicon G SG723 569·69 
572·94 SG723C 5.69·10 
523·155 Teledyne S 723 ., 116· 1 
5.22·114 7238E 569·11 
170·21 723CE 569·72 
525·181 TI ,.A723C 569·76 
527·44 ,.A723M 569·77 
526·176 7230 Netional DM7230 176·168 
626·182 , 97· 6 
525·183 7238 PMC LAS7238 570·20 
522·115 724 Fairchild ,.A724 ,113·13 
522-116 7241 Motorola MC7241 189·61 
527·99 7242 MOtorola MC7242 189·152 
527·45 725 AMD 55S725 536·10 
522·117 SSS725A 533·31 

, 95·19 5SS7258 636· 2 
381·46 SSS725E 536·12 

, 95·19 SS725A , 531·54 
381·48 725 535·45 
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725 AMD 725B 536·17 739 Fairchild ,.A739 , 98·15 74C221 Harris HD74C221 158·30 74C927 Harris HD74C927_ 151·107 
125C 539·49 ,105· 5 National MM74C221 158·40 National MM74C927 151·109 

Fairchild ,.A725 , 99· 1 ,106· 6 , 88·18 74C928 Harris HD74C928 151·113 
,.A125A 531·67 7390 Fairchild ,.A7390 524· 3 74C30 Harris,' HD74C30 153·185 NatiQnal MM74C928 151·115 
,.A125AM , 534·52 1391 Fairchild ,.A7391 524· 8 National MM74C30 •. 154· 3 74C8Z8 National MM74C8Z8 *81. 
,.A725C 539·50/ , 572·67 74C32 Harris HD74C32 155·115 *81. 
,.A725E 531·68 74 National MM74C , 88·20 National MM74C32 155·125 157·118 
,.A725M 535·42 TI SN74S SERIES, 94· 8 74C42 Harris HD74C42 152·28 621·24 

National LM725 535·43 74COO Harris HD74COO 154·98 National MM74C42 152·36 74C93 . Harris HD74C93 . 149·116 
,101.13 National MM74COO 154·110 

)4C48 
. Teledyne S MM74C42 152·45 National ·MM74C93 149·,118 

LM725A 531·71 , 88·15 Harris HD74C48 152·51 74C830 Netlonal MM74C930 *81. 
536·11 Teledvne S MM74COO 154·123 National. MM74C48 152·57 *81 •. 

LM726C 539·51 74C02 Harris HD74C02 156·46 74C73 Harris HD74C73 153·104 157·120 
PMI .PM725 535·46 National MM74C02 ,156·58 National MM74C73 153.108 621·25 

'. 
'PM72~C 539·52 /' , 88·15 Teledyne S MM74C73 153·111 74C95 Harris HD74C95 158·160 
555725 -531·72 Teledyne 5 MM74C02 156·72 74C74 Harris HD74C74 153· 3 National' MM74C95 158·164 

536· 9 ,74C04 Harris HD74C04 149·28 'National MM74C74 153·11 Teledyne 5 MM74C95 158·167 
555725A 531;60 National MM74C04 149·40 Teledyne 5 MM74C74 1~3·20 74HOO Fairchild 74HOO 186·96 

533i30 , 88..15 7.4C76 'Hems HD74C76 153·80 Nationai DM74HOO 186·101 

"-
5S5725B 531·73 Teledyne 5 MM74C04 149·49 National MM74C76 153·88 Raytheon 74HOO 186·104 

534·55 74C08 Harris HD74COS 153·163 Teledyne 5 MM74C76 153·97 5ignetics 74HOO 186·107 ' 
5SS725C 531·87 ",National MM74C08 153·171 74C83 Harris HD74C83 148·11 tl 5N74HOO 186·109 

536· 3 74Cl0 Harris HD74Cl0 154·59 National MM74C83 148·15 74HOI Fairchild 74HOI 187·51 
555725E, - 531·61 , National . MM74Cl0 154·74 74C85 Harris HD74C85 148·76 In ,ln74HOl ' 187·53 

536· 8 Teledyne S MM74Cl0 154·85 National MM74C85 148·80 National DM74HOI 181·57 
. Raythaon RC725 539·53 74Cl07 Harris HD74Cl07 153·106 74C86 Harris HD74C86 155·12 Raytheon 74HOI 187·59 

RM725 535·44 National MM74Cl07 1~3.110 r.tational MM74C86 155·26 5ignetics 74HOI 187-63 
7250 Motorola MC7250 177·134 Teledyne 5 MM74Cl07 , 153-112 74C89, Harris HD74C89 157·49 TI SN74HOI 187·65 

n~ IPI IPL7256 571·182 74C14 Hems HD74C14 . 160·120 616·64 74H04 Fairchild 74H04 170·167 
72 Fairchild ,.A726C 57~.126 National MM74C14 160·130 Net_I MM74C88 *806 In In74tt04 170·170 

,.A126M 573·127 , 88·17 *806 National DM74H04 170·174 
!TI !TI126·1 573·124 74C150 National MM74CI50 158. 7 

\ 
157·51 Raytheon 74H04 170·177 

JTI726:5 573·125 74C151 Harris HD74C151 \ 157·181 616·66 - 5ignetics 74H04 170·180 
1260 Motorola MC7260 169·122 National MM.74C151 157·183 74C90 Hairis HD74C90 150·114 TI SN74H04 170·182 
7261 'Motorola MC7261 169·130 Teledyne 5 MM74C151 157·184 National MM74C90 150.116 74H05 Fairchild 74Ho5 171·48 
7266 Motorola MC7266 192·151 74C154 Harris, HD74C154 152·118 74C901 Hems HD74C901 159·166 In !TI74H05 171·50 
7267 Motorola MC7267 192·161 National MM74C154 152·120 National MM74C901 159·168 National DM'74H05 171·54 
727 Fairchild ,.A727C 512.14~ Teledyne 5 MM74C154 . 152·12\. , 95·10 Raytheon 74H05 171·57 

,.A727M 512·147 74C157 Harris HD74C167 157·149 74C902 Harris HD74C902 159·172 TI 5N74H05 171·62 
7270 Intersil 7270·11 614.74 . National MM74C157 157·155 National MM74C902 159·174 74H08 Fairchild ) 74H08 184· 8 

7270·12 615·22 Teledyne S MM74C157 157·156 t 95·10 National' DM74H08 184·12 

'. 7270A·l0 614·60 74C160 Harris HD74C160 150·122 74C903 Hems Hb-74C903 159·178 5ignetics 74H08 184.14 
MotOrola MC7270 197·13 National MM74CI60 150·132 National MM74C903 159·180 74H09 Fairchild 74H09 184·59 

629·75 Teledyne 5 MM74C160 150·135 t 95·10 74Hl0 Fairchild 74Hl0 186.·191 
n71 Intarsil 7271A·ll 614·75 74C161 Harris HD74CI61 150·16 74C904 Harris ~HD74C904 159·184 ITT In74Hl0 185·193 

7271A·12 614·117 National MM74C161 150·22 National MM74C904 159·186 National. DM74HIO 186· 6 
Motorola MC727 I 

i 
197·27 Teledyne 5 MM74C161 ,1.50·25 t' 95·10 Raytheon 74Hl0 186· 9 
629·76 74C162 Harris HD74C162 150·143 74C906 Harris HD74C906 160·71 Signetics 74HIO 186·12 

7280 Intersil 7280·11 614·73 National MM74C162 . ,150·149 National MM74C905 160·75 TI 5N74Hl0 186·14 
7280·12 615·23 Teledyne S MM74t162 150·152 74C906 Harris HD74C906 148·150 74Hl0l Fairchild 74HIOI 179·175 
7280A·l0 614·64 74C163 Harris HD74C163 . 150·33 National MM74C906 148·152 Signetics 74Hl0l 179·177 

Motorola MC7280 173·163 National 'MM74C163 150·37 74C907 Harris HD74C907 148·155 TI SN.74Hl01 179·179 
National DM7280 1'73·166 Teledyne S MM74C163 160·40 National MM74C907 , 148·157 74Hf02 Fairchild 74HI02 179·156 

7281 Motorola Me7281 171·179 74C I 6-\ Harris HD74Ci64. 159·63 . 74C908 Harris HD.14C908 152·173 5ig~etics' 74HI02 179·158 
NetionaL DM7281 171-183 National' MM74C164 159·65 National MM74C908 152·174 Ti .SN74Hl02 179·160 

7288 National DM728.8 175·129 Teledyne S MM74C164 159·70 74C909 Harris HD74C909 160·110 i 74Hl03 Fairchild 74Hl03 179·183 
7290 National DM7290 173·167 74C165 Harris HD74C165 159·73 National MM74C909 160·112 National DM74HI03 119·185 
7291 National DM7291 171·184 National MM74C165 159·75 74C1I10 NetIonaI MM74C810 *811 5ignetics 74Hl03 179·187 
730 Fairchild ,.A730e; 512·36 74C173 Harris HD74CI73 153·42 *811 TI SN74HI03' 179·189 

/ 
,.A730M 512·37 National MM?,4CI73 163·46 ! 157-76 74Hl06 Fairchild 74Hl06 180'158 

In In730·1 512·38 Teledyne 5 MM74C173 .153·55 \ 617.54 National DM74Hl06 180·160 
!TI730·6 -512·39 74C174 Harris HD74C174 153·62 74C914 Hems HD74C914 160·121 Signetics 74HI06 180·164 

Signetics TCA730 521·75 National MM74CI74 153·71 ..- National MM74C914 160·132 TI SN74Hl06 180-166 
7300 Fairchild ,.A7300 521·.83 74C175 . Harris HD74C176, 153·28 t 88·17 74Hl08 Fairchild 74HI08 180· 5 
7305 Fairchild ,.A7305 522·24 National MM74C175 153·32 74C918 National MM7,4C918 152·175 National DM74Hl08 180· 7 
732, Fairchild ,.A732 523·108 74C192 Harris HD74C192 151·20 74C1I20 ~ MM7C820 *814 Signeties 74H,108, 180·11 

t 105· 8, National. MM74CI92 151·30 *814 TI SN74Hl08 180·13 
733, AMD 733 512·180 Teledyne 5 MM74Cl~2 151:37 157·98 74Hl1 Fairchild 74Hll 183·99 

733C 512·181 74C193 Harris HD74C193 150·74 619·20 In In74H1I 183·101 
Fairchild ,.A733C . 513· 5 National MM74C193 150·84 74C8Z1 Netlonel MM74C121 *81. National '.oM74Hll 183·105 

,.A733M 513· 6 Teledyne S MM74C193 150·91 *81, Raytheon 74Hl1 183·108 
National LM733 513·25 74C195 Harris' HD74C195 158·,152 *81, Signetics 74Hll 183·111 

LM7331. - 513·26 National MM74Ci95 158·154 157.100 TI SN74Hll J 183·113 
Signetics ,.A733 513·60, Teledyne 5 MM74Ct95 158·155 619·21 74H15 Fairchild 74H15 183·144 

,.A733C 513·'61 74C20 Harris HD74C20 154·21 619·23 Raytheon 74HI5 183·147 
TI ,.A733C 513'69 " National MM74C20 154·31 74C922 Harris HD74C922 383·24 Telefunken TL 7 4H 15 183·149 

'. ,.A733M 513·70 Teledyne S MM74C20 ,154·42 National MM74C922 3113·26 TI SN74HI5 183·151 
7330 Fairchild ,.A7330 521·23 74C200 Harris HD74QOO )57;,64 74C923 Harris \. M074C923 383·28 74H182 n 5N14H182 t 123·11 
734 Fai'Child ,.A734 t 104·13 \ 617·91 . National i MM74C923 383-30 74H183 Fairchild 74H183 168·110 

,.A734C 517·31 N8tIonai MM7<1C2OO *808 74C925 Harris HD74C925 151·98 Telefunken TL74HI83 168·111 
,.A734M 516·30 '*808 National MM74C925 151·101 TI 5N74H183 168·113 

739 . Fairchild ,.A7~ 522·22 157·68 74C926 Harris HD74C926 151·99 ,123·11 
555·29 617-93 National MM74C926 151·103 74H20 Fairchild 74H20 184·191 

'Arranged alphanumerically from left to right 
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74H20 ITT ITT74H20 185· 4 74H74 ' 
National DM74H20 185· 8 
Raytheon 74H20 185·11 
S;gnetics 74H20 185·14 
n ;SN74H20 185·16 

74H21 Fairchild 74H21 183·56 74H76 
: ITT ITT74H21 183·58 

National DM74H21 183·62 
Signatics 74H21 183·67 
n SN74H21 I 183.68 

/183·69 74H78 
. 74H22 Fairchild 74H22 185·118 

National ' DM74H22 '185·122 
Raytheon 74H22 185·125 74H87 

, ' Signeties 74H22 185·128 
TI 'SN74.H22 185·134 

, 
74H30 Fairchild 74H30 184·115 74LSOO 

ITT ITT74H30 184·117 
National " DM74H30 184·123 
Signetics 74H30 184·97 (-" 

TI SN74H30 184·99 
74H35 Signetics 74H35 171·60 
74H40 Fairchild 74H40 185·70 74LSOI 

ITT ITT74H40' 185·72 
National DM74H40 185·78 .. 
RaytheOn 74H40 185·81 
Si~netics 74H40 185·84 
TI SN74H40 185·86 

74H50 Fairchild 74H50 189·13 74LS02 
ITT ITT74H50 189·15 
National DM74H50 H19·19 " 

Signetics 74H50 . 189·21 
TI SN74H~0 189·23 

74H51 Fairchild 74H51 188·110 
ITT ITT74H51 188·112 74LS03 
National DM74H51 188·116 
Signetics 74H51 ' 188·118 
TI SN74H51 188·120 

74H52 Fairchild 74H52 ' 187·147 
National DM74H52 ,187·151 
Signetics 74H52 187·153 74LS04 
TI 'SN74H52 187·155 

74H53 ) Fairchild 74H53 188·49 
ITT 1TT74H53 188·51 

. National DM74H53 188·55 
Signatics 74H53 188·57 
TI SN74H53 188·69 74LS05 

74H54 Fairchild 74H54 188·13 
ITT ITT74H54 188·15 
National DM74ji54 188·19 
Signetics 74H54 188·21 
TI SN74H54 188·23 

74H55 , Fairchild 74H55 188·161 74LS08 
National DM74H55 188·165 
Signatics 74H56 188·167 
TI SN74H55 188·169 

74H60 Fairchild 74H60 199· 8 
ITT ITT74H50 , 199·10 
National DM74HBO 199·14 74LS09 
Signetics 74H60 199·16 
TI ) SN74H60 199·18 

74H61 Fairchild 74fi61 199·21 
Signatics 74H61 199·26 
n SN74H61 199·28 

74H62 Fairchild 74H62 199·32 74LS10 
National DM74H62 199·36 
Signetics 74H62 199·38 
TI • - SN74H62 199·40 

,74H71 Fairchild 74H71 179·163 
National DM74H71 179·167 
Signetics 74H71 179·169 74LS107 
TI SN74H71 179·171 

74H72 Fairchild 74H72 179'·109 
ITT ITT74H72 179·111 
National 'DM74H12 179·119 
Signatics 74H72 179·121 
TI SN74H72 179·123 74LS109 

74H73 Fairchild 74H73 181·40 
ITT 1TT74H73 181·42 
National DM74H73 181·50 
Signatics 741\173 181·52' 
TI SN74H73 181·54 

74H74 Fairchild 74H74 181·168 74LS11 
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ITT 1TT74H74 181·170 74LSll National DM74LS11 
National DM74H74 181·174 )~~ 74L811 
Raytheon 74H74 181·177 
Signetics 74H74 181·180 Signetics ~4LSll 
TI SN74H74 181·182 TI SN74LS'11 
Fairchild 74H76 181·95 74LS112 Fairchild 74LS112 
ITT ITT74H76 181·97 National DM74LS112 
National DM74H76 181·99 A~ 74L8112 
Signatics 74H76 181·100 
TI SN74H76 181·103 Signetics 74LS112 
Fairchild 74H78 180·49 TI SN74LS112 
National DM74H78 180·51 74LS113 Fairchild 74LS113 
TI SN74H78 180·53 National' DM74Ls113 
Fairchild 74H87 198·183 , Raytheon 74L8113 
Telefunken TL 7 4H8 7 198·1S4 
TI SN74H87 19¥· 5 Signetics 74LS113 
Fairchild 74LSOO 186·84 TI SN74LS113 
National DM74LSOO 186·86 74'LS114 Fairchild 74LS114 
A~ 74L800 *210 National DM74LS114 

186·90 A~ 74L8114 
Signetics 74LSOO 186·91 
TI SN74LSOO 186·94 Signatics 74LS114 

\ Fairchild 74LSOI 187·25 TI SN74LS114 
' National DM74LSOl 187·29 74LS12 National DM74LS12 
~74L801 ' *212 ~ 74L812 

187·35 
Signetics 74LSOI • 187·40 Signetics 74LS12 
TI SN74LSOI 187·47 TI SN74LS12 
Fairchild 74l.$O2 190·120 74LS122 Nat~nal DM74LS122 
National DM74LS02 190·122 TI SN74LSf22 

1Iaytheon 74L802 *214' 74LS123 AMD ;SN74LS123 
190·130 National DM74LS123 

Signetics 74LS02 190·135 TI SN74LS123 
TI SN74LS02 190·140 74LS124 National DM74LS124 
Fairchild 74LS03 187·27 
National DM74LS03 '187·31 n SN74LS124 
Reyt'-n 74LS03 *212 

187·39 74LS125 FairChild 74LS125 
Signetics 74LS03 187·41 National DM74LS125 
TI SN74LS03 187·49 TI SN74LS125 
Fairchild 74LS04 170·155 74LS126 Fairchild 74LS126 
National DM74LS04 170·157 National DM74LS126 
Reyt'-n 741.8b4 *210 TI SN74LS126 

170·161 74LS13 National DM74LS13 
Signetics 74LS04 170·162 Aeyt'-n 74LS13 
TI SN74LS04 170·165 
Fairchild 74LS05 171·36 Signetics 74LS1'S 
Nati,onal DM74LS05 171·38 n SN74LS13 
'Aeyt'-n 74L80&' *212 74LS132 Fairchild 74t.S132 

\ 171·42 National DM74LS132 
Signe)ics 74LS05 171·4,3 Signetics 74LS132 
TI SN74~S05 171·46 TI SN7,4LS132 
Fairchild 74LS08 183·185 74LS133 Fairchild 74LS133 
National DM74LS08 183·187 74LS136 Fairchild 74LS136 
Aeyt'-n 74LSOB *21& Aeyt'-n 74LS138 

183·191 
Signatics ,74LS08 184. 3 Signetics 74LS136 
TI SN74LS08 184· 6 TI SN74LS136 
Fairchild 74LS09 184·47 ' 74LS138 AMD SN74LS138 
National DM74LS09 184·49 Fairchild 74LS138 
A~ 74LS08 *217 National DM74LS138 

184·53 
Signatics 74LS09 184·54 Aeytheon 74LS138 
TI SN74LS09 184·57 
Fairchild 74LS10 185·179 Signetics 74LS138 
National DM74LS10 185·181 TI SN74LS138 
Reyt'-n 74LS1'O *210 

185·185 }4LS139 AMD SN74LS139 
Signetics 74LS10 185·186 Fairchild 74LS139 
TI SN74LS10 . _185·189 National DM74LS139 
Fairchild 74LS107 181·18 Aeyt'-n 74LS138 
National DM74LS107 Hjl.22 
A~ 74LS107 *232 Signelics 74LS~39 

181·30 TI SN74LS139 
Signetics 74LS107 181·32 74LS14 Fairchild 74LS14 
TI SN74LS107 181·38 National DM74LS14 
Faiichild 74LS109 180·7.6 Aeyt'-n 74L814 
National DM74LS109 180·77 
A~ 74LS108 *251 Signetics 74LS14 

180·81 n SN74LS14 
Signetics 74LS109 180·83 74LS145 Signetics 74LS145 
TI SN74LS109 180·85 n SN74LS145 
Fairchild 74LSll 183·87 74LS148 AMD SN74LS148 

, Indicates page number in Applicatio'n Note Directory * Indicates additional data is proVided on the page noted 

lieu 
'..-U ... Number Sou_ DeVloe ..... U ... 

183·89 74LS15 Fair!'hild 74LS15 183·132 
* 2111 National, DM74LS1'!i 183·134 

183-93 A~ 74L815 * 217 
183·94 183·131! 
183·97 Si9netics 74LS15 183·139 
180·139 TI SN74LS15 183·142 
180·141 74LS151, AMD SN74LS151 194·111 

* 232 Fairchild 74LS151 194·115 
180·145 National DM74LS151 194·117 
180·146 !I.,-. 74LS11~ *218 
18Q·149 / 194·121 
180·93 SigneticS 74LS151 194·124 
180·95 TI SN74LS151 194·127 

*232 74LS152 Fairchild 74LS152 194·4a 
180·99 Raycheon 74L8152 * 218 
180·100 194·50 
180·103 Si9netics 74LS152 194·39 
'180·119 TI ' SN74LS152 194·52 
1'80·121 74LS153 AMD, SN74LS153 193'.ll13 

*237 Fairchild, 74LS153 193·147 
180·1:25 National DM74LS153 193·149 
'180·126 ' A~ 74lS1&3 *2&8 
180·129 193·153 
186·39 Signatics 74LS153 193·157 

* 212 ';TI SN74LS153 193·159 
186·43 74LS154 National DM74LS154 177·187 
186·44 74LS155 Fairchild 74LS155 '177· 6 
186·47 National DM74LS155 177· 8 
195·95 ( Reyt'-n 74LS15& *280 
195·97 .177·12 
195·172 TI SN74LS155 177.1'4 
195-174 74LS156 Fairchild 74LS156 177·39 
195·176 National DM74LS156 177·41 
200·144 Aeyt'-n 74LS118 *280 
560·42 177·45 
200·146 TI SN74LS156 177·47 
560·45 74LS157 AMD SN74LS157 192·105 
170·48 Fairchild 74LS157 192·109, 
170·50 National DM74LS157 192·117 
170·52 Aeyt'-n 74L8157 *,282 
170·74 192·113 
170·76 Signetics 74LS157 192·118 
170·78 TI SN74LS157 192·121 
200·68 74LS158 AMD SN74LS158 192·177 

*2,18 Fairchild 74LS158 192·181 
200·72 National DM74LS158 192·183 
200·73 Aeyt'-n 74L81&8 * 282 
200·76 192·186 
200·93 Signatics 74LS158 192·190 
200·95 TI SN74LS158 193· 5 
200·96 74LSI60 AMD SN74LS160 174·54 
200·99 Fairchild 74LS160 174·58 
184·140 National DM74LS160 174·60 
189·135 Aeyt'-n'74L8180 ' * 284 

*253 174·64 
189·139 Signetics 74LS160 174·72 
189·140 TI SN74LS160 174·75 
189·143 74LS161 AMD SN74LS161 172~125 

177·91 Fairchild 74LS161 172·129 
177·95 National DM74LS161 172·13S 
177·97 Reyt'-n 74L8181 *284 
871· 6 172·140 

*264 Signetics 74LS161 172·143 
177·101 n SN74LS161 172·146 
177·104 74LS162 AMD SN74LS162 174·104 
177·107 Fairchild 74LS162 174·108 
871· 7 National DM74LS162 174·110 
177·52' '( Aeyt'-n 74LS182. *284 
177·56 174·114 
177·58 sign~ics 74LS162' 174·117 

*264 TI SN74LS162 174·120 
177·62 74LS1,63 AMD SN74LS163 172·71 
177·65 Fairchild 74LS163 172·75 
177.72 National DM74LS163 172·77 
200·123 A~ 74LS183 *284 
200·125 172·81 

*218 Signetics 74LS163 172·84 
200·132 TI SN74LS163 172·87 
200·133 74LS164 AMD SN74LS1:4 197·181 
200,136 Fairchild 74LS164 197·185 
176·128 63,1·69, 
176·135, National DM74LS164 197·187 
199·105 631·71 
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74LS184 Raytheon 74LS184 *271 74LS184··R ...... 74LS184 * 299 74LS258 AMD SN74LS258 193·20 74LS32 TI SN74LS32 ' 190·20 
. 197·191 " 74LS194A * 299 Fairchild 74LS258 193·24 74LS322 TI SN74LS322 168·166 

Signetics 74LS164 197·192 196·143 Reytheon 74LS258 I * 315 197·108 
TI SN.74LS164 198· 6 Signetics 74LS194A 196·146 193·28 198·35 

74LS166 Fairchild 74LS165 197·13'2 TI SN74LS194A 196·149 74LS259 Fairchild 74LS259 191·1'2 74LS323 TI SN74LS323 197·110 
TI ' SN74LS165 197·134 74LS195 AMD SN74LS195A 196·40 TI SN74LS259 191·14 74LS324 TI SN74LS324 200·140 

74LS166 TI SN74LS166 197·152 Fairchild 74LS195 196·44 871·161 559·176 
74LS168 !\MD SN74LS168 175·78 630/7 74LS26 , Fairchild 74LS26 187·123 74LS325 TI 'SN74LS325 200·148 

Fairchild 74LS168 175·80 . National DM74LS195' . 196·46 National DM74LS26 187·125 560·48 
National DM74LS168 175·82 630·19 Raytheon 74LS28 *222 74LS326 n SN74LS326 200.,,150 
TI SN74LS168 175·84 R8yt'-I 74LS1811A *302 187·127 560·50 

74LS169 AMD SN74LS169 173·87 196·50 Signaties • 74LS26 187.·130 74LS327 TI ' SN74LS327 200·152 
Fairchild 74LSI69 173·89 'SigneticS 74LS195A 196·53 TI' SN74LS26 187·137 560·52 
TI SN74LS169 173·91 TI SN74LS195A. 196·56 ·74LS260 Fairchild 74LS260 190·53 74LS33 Faircl)ild ,74LS33 190·158 

74LS170\AMD SN74LS170 192· 8 74LS196 Fairchild 74LS196 173·195 Signe!ies 74LS260A 190·54 ~'-' 74LS33 *228 
(\ 616·10 National DM74LS196 174· 7 74LS281 R ........ 74LS281 , * 318 .190·162 

Fairchild 74LS170 192'12 ~ 74LS198 ' * 30& 168·131 Signeiies 74LS33 190·163 
616·16 174·11 Signetics 74LS261 168·123 TI SN74LS33 190·166 

National DM74LS170 192·14 Signetics 74LS196 174·12 n SNi4LS261 168·134 74LS352 TI SN74LS352 194·11 
616·26 TI SN74LS196 174·16 74LS266 Fairchild 74LS266 189·161 74LS362 TI SN74LS362 871·137 

Signaties 74LS170 192.15 74LS197 Fairchild 74LS197 172·24 R8yt'-I 74LS288 * 253 74LS363 TI SN74LS363 191·25 
616·28 National DM74LS197 172.26 189·165 74LS364 TI SN74LS364 182,102 

TI SN74LS170 192·18 R8ytheon 74LS,97 * 3011 Signatics 74LS266 189·166 74LS365 ' Fairchild 74LS365 170·93 
/'-. 616·36 172·30 TI SN74LS266 189·169 ReY,t'- 74LS386 ,* 325 

74LS17~ National DM74LS173 J82·20 Signeties 74LS197 172,32 74LS27 Fairchild 74LS27 190·79 170·99 
74LS174 AMD, SN74LS174 182·171 /n' SN74LS197 ,172·34 , National DM74LS21 190·81 TI SN74LS365 170·101 

Fairchild 74LS174 182.179 74LS20' FairChild 74LS2D , 184·179 ,Reytheon 74LS27 *214 74LS366 Fairchild 74LS366 171·91 
National DM74LS174 182·177 National DM74LS20 184·181 190·86, R8yt'-I 74LS38&', *325 
Reytheon 74t.s174 *27& Raytheon 74LS20 * 210 Signeties 74LS27 190·86 171·97 

182·181 184·185 " 
TI SN74LS27 I 190·89 TI SN74LS366 17,1·99 

Signetics 74LS174 182·184 Signaties 74LS20 184·186 74LS273 AMD SNi4LS273 183·14 74LS367 Fairchild 74LS367 170·95 
TI SN74LS174 182·187 TIC SN74L$20 184·189 n SN74LS273 183;16 I TI SN74LS367 170·103 

74LS175 AMD SN74LS175 182·4'3 74LS21 Fairchild 74LS21 183·44 74LS278 n SN74LS278 199·80 74LS368 . Fairchild 74LS368 171·93 
Fairchild 74LS175' 182·47 National DM74LS21 183·46 .74LS279 Fairchild' 74LS279 191·13l TI SN74LS368 171·101 
National l>M74LS175 182·49 R8yt'-I 74LS21 *21& National' DM74LS219 t91·133 74LS37 Fairchild 74LS37 186'148 

'Raytheon 74LS17& *27& 183·50 n SN74LS279 191·135 National DM74LS37 186·150 
182·53 Signetics 74i.S21 183:52 74LS28 RI~74LS28 *,223 RaytIIMn 74LS37 *223 

Signetics 74LS175 1,82·56 TI SN74LS21 183·63 190·134 186·154 
TI SN74LS175 182·59 74LS22 Fairchild 74LS22 185,106 Signetics 74LS28 190,137 Signati«7l 74LS37 186·155 

74LS180 TI SN74LSI80 199·164 National DM74LS22 185·108 n SN74LS28 190·142 TI SN74LS37 186·158 
74LS181 AMD SN74LS181 169·35 !Iayt'- 741.SH 1"212 74LS280 TI SN74LS280 199·153 74LS373 TI SN74LS373 191·27 

Fairchild 74LS181 169·39 185·112 74LS281 AMD SN74LS281 169·117 74LS374 AMD SN74LS374 182·98 
Rayt'-. 74LS181 * 277 Sign'8iics 74LS22 185·114 74LS283 Fairchild 74LS283 168·63 National DM74LS374 182·100 

169·43 TI SN74LS22 185·116 National DM74LS283 168·71 TJ SN74LS37~ 182·104 
Signaties 74L$181 169·46 74LS221 National DM74LS221 19~.i 13 Raytheon 74LS283 168·79 74LS375 TJ SN74LS375 191·116 
TI SN74LS181 169·49 Signeties 74LS?21 195·114 $ignatics 74LS283 168·82 74LS377 TJ SN74LS377 183.21 

74LS188 Nadanel. DM74LS189 * 743 n SN74LS221 195·11'7 TI SN74LS283 168·87 74LS378 AMD SN74LS378 182·143 
*743 74LS240 AMD SN741:S240 201·28 74LS289 National DM74LS;!89 617·29 TJ SN74LS378 182.145 

/ 
173·93 Fairchild 74LS240 201·29 74LS290 Fairchild 74LS290 173·142 74LS379 AMD SN74LS379 182·78 
617·22 tI SN74LS240. ' 201·31 Signatics 74LS290 173·151 TI SN74LS379 182·80 

74LS190 AMD SN74LS190 174·187 74LS241 AMD SN74LS241 201·38 TJ SN74LS290 173·156 74LS38 Fairchild 74LS38 187·105 
Fairchild, 74LS190 174·191 Fairchild 74LS241 201·40 74LS293 Fairchild 74LS293 171·147 National 'DM74LS38 1'87·111 
National DM74LS190' 174·193 74LS242 n SN74LS242 200·175 Si9natics '74LS293 171·157 R.,m- 74LS38 . *228, 
Raytheon 74LS190 *283 74LS243 n SN74LS243 200·177 TI SN74LS293 171·161 187·109 

17.5· 7 74LS244 n $N74LS244 201·44 74LS295 Fairchild 74LS295 196"1~2 .Signetics 74LS38 187·42 
S;gnetics 74LS190 175·10 'j4LS247 TI SN74LS247 380·110 630· 9 187·112 
TI SN74LSI90 175·13 74LS248 n SN74Ls248 380·54 National DM74LS295A 196·164 TI SN74LS38 187·115 

74LS191 .AMD SN74LS191 173· 7 . 74LS249 TI SN74LS249 380·74 629;80 74LS381 AMD SN74LS381 169·72 
Fairchild 74LS191 173·11 ' 74LS251 AMD SN74LS251 194·164 Raytheon 74LS285A *321 Ti 74LS381 169·74 
National DM74LS191 173·13 Fairchild 74LS261 '194·168 196,168 74LS384 Tt SN74LS384 168·160 
IIayt'- 74LS191 *283 

:::.. ~~~~:~1 194·170 Signetica- 74LS295A 196·169 74L$385 TI SN74LS385 168·118 
173·17 . *309 

;'LS298 
TI SN74LS295A 196·172 74LS388 Raytheon' 74LS388 *242 

Signatics 74LS191 173·20 194·174 Fairchild 74LS298 182·120 , 189·94 
TI SN74LS191, 173·23 Signetics· 74LS251 194·178 193·102 Signaties 74LS386 189·97 

74LS192 AMD SN74LS192 175·46 n SN74LS251 194·180 National DM74LS298 182·122 TI SN74LS386 '189·102 
Fairchild 74i.S192 175·50 87H42 193·104 74LS390 Fairchild 74LS390 174·148 . 
National DM74LS192 175,·52 74LS253 AMD SN74LS253 193·176 R8ytheon 74LS288 *323 TI SN74LS390 • 174.152 

. Rayt'-o 74LS192 *'291 / Fairchild 74LS253 193·180 182·126 74LS393 Fairchild '.74LS393 171·167 
175·56 National DM74LS253 193·182 TI SN74LS298 182·132 TI SN74LS393 171·169 

SignaticS 74LS192 P5·60 R8yt'-I 74LS2&3 * 312 193·106 74LS395 Fairchild 74LS395 196·176 
TI SN74LS19L 175·62 193·186 74LS299 'AMD SN74LS299 197·102 NatiOnal DM74LS395, 196·178 

74LS193 AMD SN74LS193 173·59 Signaties 74LS253 193·189 TJ SN74LS299 197·106 Reydleon 74LS3811 *327 
Fairchild 74LS193 173·.63 TI SN74LS253 193·192 74LS30 Fairchild 74J,S30 184·103 196·182 
National DM74LS193 173·65 74LS255 Fairchil4 74LS255 191·17 National DM74LS30 184·105 TI SN74LS395 196·184 
R8yt'-I 74LS193 * 291 !Iayt'- 74LS25& * 313 RaytIIMn 74LS30 *210 74LS396 TI SN74lS396 183·29 

173:74 ! 177·125 . 184·109 74LS398 TI SN74LS398 182·134 
s;gnetics 74LS193 173·77 14LS257 AMD SN74LS257' 193·40 Signeties 74LS30 184·110 193·108 
n SN74\,S193 173·80 \ Fairchild 74LS257 193·44 TI .. SN74LS30 184·113 i4LS399 AMD SN74l.S39~ 182·116 

74LS194 AMD SN74LS194A 196·129 National DM74LS257 193·46 74LS32 Fairchild 74LS32 190·10 '\ 193·98 

'\ 'FaircNI,d 74LS194 196·137 R8yt'-I 74LS2117 *31' ,National DM14LS32 . 190·12 TI SN74LS399 182·136 
630· 5 / 193·50 Raytheon 74LS32 *226 . ' 193·110 

Nationat, DM74LS194 1.96·139 Signatics 74LS257 193·53 r 190·16 74LS40 Fairchild 74LS40 185·55 
629·104 TI SN74LS257 193,56 Signeties 74LS32 190',17 R8yt'-I 74LS40 *223 
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! 
74LS40 Raytheon 74LS40 185-61 74LS83 Fairchild 74LS83 168-61 74S03 Fairchild 74S03 187-71 

Signaties 74LS40 185-62 National DM74LS83 168-69 Ferranti ZN74S03 187-73 
TI SN74LS40 185-68 Reytl- 74LS8aA *239 Hitachi HD74S03 18t-74 

74LS42' 'Fairchild 74LS42 176:91 168-75. ' National DM74S03 187-75 
, National DM(4LS42 176-93 Signetics 74LS83 168-80 I Signeties 74S03 187-76 

R~74U42 *227 TI ~ SN74LS83A 168-85 TI SN74S03 187-78 
17~-97 74LS85 Fairchild' 74LS85 169-183 74S04 Fairchild ,74S04 170-184 

Slgneties 74LS42 176-98. National DM74LS85 169-185 Hitachi HD74S04 170-187 
TI SN74LS42 176-101 R~ 7tLS85' *241 National DM74S04 170-188 

74LS424 TI SN74LS424 870-166 169-189 
, 

, Signeties 74S04 170-189 
74LS43 ReYt'- 74LS43 * 227 ·Signeties 74LS85 169-190 TI SN74S04 171~ '5 

176-16 TI SN74LS85 17D- 6 74505 Hitachi. HD74S05 171-70 
74~ ReytheoiI 74LS44 * 227 74LS86 Fairchild 74LS86 189-86 National' DM74S05 171 -71 

176-37 J Reyt'- 74LS88 *242 Signaties' 74S05 ' 171-72 
74LS47 Fairchild 74LS47 380-83 

National DM74LS47 38P-96 
TI SN~LS47 380-109 

74LS48 Fairchild 74L 8 380-25 74t,S.90 
National DM74LS48 380-39 
TI SN74LS48 380-63 

7l\LS49 Fairchild 74lS49 380-60 
Natioilal DM74LS49 ' 380-64 
TI SN74LS49 380-73 

74LS490 Fairchi!d 74LS490 174-150 
TI SN74LS490 174-154 74LS91 

74LS51 Fairchild 74LS51 188-132 74LSg2 
National DM74Ls51 188-134 
IIeyt'- 74LS61 *230 

188-138 
Si9neties 74LS51 188,-139 
TI SN74LS61, 188-142 

74LS54 Fairchild . 74LS54 181-187 74LS93 
National, DM74LS54 187-189 
ReythMn' 74LS64 *230 

188- 6 
Signeties 74LS54 188- 7 
TI SN74Ls54 188-10 

74LS55 Fairchild 74LS55 188-147 74LS95 
National, DM74LS55 188-149 
ReythMn 74LS66 .*230 

. l: 
7~LS5P 

188-153 ' 
Signeties 188-154 

74LS'3 
TI SN74LS55 188-157 
TI SN74LS63 201-47 74LS96 , 

74LS670 AMD SN74LS670 192-24 
616'11 

Fairchild 74tS670 192-26 74L164 
611\-17 

National DM74LS670 192-29 74L1~7 . 616-27 74L91' 
Signeties 74LS670 192-30 

616-30 74L95 
TI 'SN74LS670 192-33 

616-37 74L99 
74LS73 Fair!lhild 74LS73 181-16 74ROO 

National ,:DM74LS73 181-20 74R02 
ReythMn 74LS73 *232 74R03 

181-25 74R04 
Signeties 74~73 181~31 74R05 
TI SN 41-873 181-36 74Rl0 

74LS74 Fairchild 74LS74 181-156 ·74Rl1 
National .DM74LS74 181-158 74Rl1i 
ReythMn 74LS74 *236 74R113 

181-162 74R114 
Signeties 74LS74 181-163 74R15 
TI SN74LS74 .181-166 74R181. 

74LS75 Fairchild 74LS75 191-108 74R182 
National DM74LS75 191-110 74R20 
Signetics 74LS75 191-111 74R22 

, TI SN74LS75 191-114 74R4Q 
74LS76 National DM74LS76 181-85 74R64 

Reyt'- 74LS78 t'232 74R65 
181-89 74R74 

Signeties 74LS76 181-90 74S00 
TI SN74LS76 t81-93 

74L577 Fairchild 74LS77 191-80 
National DM74LS77 191-81 
n \. SN74LS77 191·83 

74LS78 National DM74LS78 180-38 
,Reyt'- 74LS79 10237 74S02 

180-42 
. Signeties 74L578 180-43 

Ti SN74LS78. 180-47 

68 

lj1l1-89 n SN74S05 
SigneticS 74LS86 189-95 74S06 Fairchild 74S06 ! 

-
TI SN74LS86 189-100 74S08 Fairchild 74S08 
Faircbild 74LS90 173-140 Si9neties 74S08 
National DM74LS90 173-144 n SN74S08 

185-57 74S09 Fairchild 74S09 
R~ 74LS90 *243 . Signeties '7 4S09. 

173-148 TI SN74S09 
Signeties 74LS90 173-149 74S10 Fairchild 74S10 
n SN74LS90 173-154 Hitachi HD74510 
TI SN74LS91 198-28 National DM74S10 
Fairchild 74LS92 175-116 Signetics 74S10 
National DM74LS92 175-118 TI 5N74S10 
Ritytheon 74LS9.2 *243 74S109 Fairchild 74S109 

175-122 74511 Fairchild 74S11 
Signaties 74LS92 175-123 Hitai::ni HD74S11 
TI SN74LS9~ 175-126 National DM74S11 
Fairchild 74LS93 171-145 Signetics 74S11 
National DM74LS93 171-149 TI SN74S11 
Rayth..... 74LS93 *243 74S112 Fairchild 74S112 

171-153 H~achi HD74S112 
Signaties 74LS93 171-154 National DM74S112 
TI SN74LS93 171-160 Signetics 74S112 
Fairchild 74LS95 196-99, TI SN74S112 

629-122 74S113 Fairchild 74S113 
Netional . DM74LS95 630-17 H~achi HD74S113 

DM74L595B 196-101 National DM74S113 
Signetits 74LS95B 196-103 Signeties 74S113 
n 5N74LS95B 196-106 TI SN74S113 
National DM74LS96 197~60 74S114 Fairchild • 7 4S 114 . 
SignStics 74LS96 197-'61 Hitachi HD74$114 
TI' SN74LS96 197-64 National DM74S114 
National DM74L164 631-56 Signatics 74S114 
TI SN74L164 661-58 TI SN745114 
National DM74L187A 625-12 74S124. TI SN74S124 
National DM74L91 63\-79 
TI SN74L91 631-77 74S13~ Fairchild 74S132 
National DM74L96 629-61 1'1 SN74S132 
TI SN74L95 629-53 74S133 Fairchild 74S133 
n SN74L99 629-54 H~achi HD74S133 
ROvtheon 74ROO 186-105 National DM74S133 
Raytlieon 74R02 190-174 Signeties 74S133 
Raytheon 74R03 187-61 TI SN74S133 
Raythaon 74R04 170-178 748134 Fairchild 74S134 
Rayt.heon 74R05 171-58 , Hitachi H074S134 
Raytheon,· 74Rl0 186-10 National OM74S134 
Raytheon 74Rll 183-109 Signetics 74S134 
Raytheon 74R112 180-162 n SN74S134 
Raytheon 74R113 180-112 74S135 Fairchild 745135 
Raytheon 74R114 180- 9 Hitachi HD74S135 
Raytheon 74R15 183-148 National DM74S135 
Raytheon 74R181 169-51 Signeiles 74S135 
Raytheon 74R182 169-104 TI SN74S135 
Raytheon 74R20 185-12 74S136 National DM74S136 
Raytheon 74R22 /185-126 74S138 AMD SIII74S138 
Raytheon 74R40 185-82 Fairchild 74S138 
Raytheon 74R64 188-62 'National DM74S138 
Raytheon 74R65. 188-79 5igneties 74S138 

. Raytheon 74R74 181-178 TI SN74S138 
Fairchild 74500 186-111 74S139 AMD SN7:4S139 
Ferranti ZN74SOO 186-113 Fairchild 745139 
Hitachi HD74S00 ·186-114 National DM74S139 \ 
National DM74SOO 186-115 Signeties 74S139 
Signsties 74500 186-116 n SN74S139 
TI SN74S00 186-118 74S140 Fairchild 74S140. 
Fairchild 74S02 190-144 
National DM74S02 190-145 Hitachi tiD74S140 
Sign~es 74502 190-146 
n SN74S02 190-149 Netional DM74S140 

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

171-76 
171-64 
184-16 
184-17 
184-20 
184-61 
184-62 
184-69 
186-16 
186-17 
186-18 
186-19 
186-21 
180-87 
183-115 
183-116 
183-117 
183-118 
183-121 
180-151 
180-152 
180-153 
180-154 
180-156 
180-105 
180-106 
180-107 
180-108 
180-110 
180-28 
180-29 
180-30 
180-31 
180-33 
200-154 
560-46 
200-101 
200-103 
184-143 
184-142 
184-144 
184-145 
184-147 
184-132 

" 184-133 
184-134 
184-135 
184-137 
189-173 
189-174 
189-175 
189-176 
189-178 
189-144 
17-7-109 
177-111 
177-113 
177-114 
177-116 ' 
177-76. 
177-78 
177-79 
177-80 
177-82 
;79-66 
386-31 
179-67 
386-32 
179-68 

a.. 
Number .-. DevIce p .... U ... 

74S140 National DM745140 386-33 
Signeties 745140 179-69 

. 386-38 
TI SN74S140 179-71 

386-41' 
74S15 Fairchild 74515 183-153 

Hitachi HD74S15 183-164 
National DM74S15 j 183-155 
Signeties 74S15 '\83-156 
TI SN74S15 183-159 

74S151 AMD SN74S151 194-129 
Fairchild 74S151 194-135 
Hitachi HD74S151 194-138 
National DM74S151 194-139, 
Signaties 74S 161 , 19,4-140 
TI \ SN74S151 194-142· 

74S153 AMD SN74S153 193-161 
Fairchild 74S153 193-163 
National' DM745153 193-164 
Si9neties 74S163 193-1~5 
JI SN74S153 193-167 

74S157 ' AMD SN74S157 192-123 
Fairchild 74S157 . 192-127 
National. DM74S157 192-132 
Signatjes 745157 192-133 
TI SN74S15Z 192-136 

7451.58 AMD SN74S158 193- 7 
Fairchild 74S158 193- 9 
National DM745158 193-10 
Signati~ 74S158 193-11 
TI SN74S158 193-14 

74S160 AMD SN74S160 174-77 
74S161 AMD SN74S161 172-148 
74$162 TI' SN74S162 174-122 
74S163 'TI SN74S163 172-154 
74S167. Fairchild 74S167 • 199-74 
74S168 1'1 5N74S168 175-86 
74S169 TI SN14S169 173-95 
74S172 Signetics 74S172 192-39 
74S174 AMD SN74S174 182-189 

, 123-14 
Fairchild 74S174 182-191 
Hitachi HD74S174 182-192 
National DM74S174 183- 4 
Signetics 745174 183- 5 
TI SN74S174 183- 7 

74S175 AMD SN74S175 182-61 
, 123-14 

Fairchild 74S175 182-63 
Hitachi HD74S175 182-68 
National DM7,4S175 182-69 
Signeties 74S175 182-70 
TI 5N74S175 ) 182-71 

74S178 Signatics 74S178 196-66 
74S1"79 Signelies 743179 196-64 
74S181 AMi:> SN74S1~ 169-53 

Fairchild 745181 169-55 
, Hitachi HD74S181 169-58 
Signeties 74S181 169-59 
TI SN7~S181 169-61 

74S182 Fairchild 74S182 169-106 
'National DM74S182 169-109 
SignetiCs 74S182 169-110 
TI SN74S182 169-112 

748187 NetIOnal DM748187 * 702 
624-49 

748188 National DM748188 *708 
610- 4 V TI SN748188 *880 
610-14 

74S189 AMD SN74S189' 616-74 
National oM748189 *748 

616·84 
, Signeties 745189 616-87 

TI SN74S189 616-88 
74S194 AMD SN74S194 196-161 

630-41 
\ , 123-14 

, 123-14 
Fairchild 74S194 196-153 
National DM74S194 630-48 
Signaties 74S194 '196-154 

, 630-56 

Ie MASTER 1977 
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Number Source DevIt!e P .... Un. Nu...... Source DevIce 
--------~--~--~~~i 
745194 TI SN74S194 

745195 AMD 5N74S195 

745196 

745197 

74S20 

Fairchild 
National 

745195' 
DM745195 

5ignetics ·745f95 
TI 5N745195 

Signetics 745196 
TI . 5N745196 
Signetics 745197 , 
TI 5NMS197 
Fairchild 74520 
Ferranti ~N 74S20 
Hitachi HD74S2D 
National 
Signetics 
TI 

7482~ NIltIon .. 

DM74S20 
74520 
5N74520 
DM748200 
MM74S2oo 

745201 

748208 

Signetjcs 745200 
SignaticS, 745201' 
TI 5N74S201 
Nidi_I DM748208 

745209 TI ) 5N745209 
74S214 TI ' SN74S214 
74522, Fairchil4 74522 

Ferranti 'ZN 74S22 
Hitachi HD74S22 
National ,DM74S22 
5ignatics 74S22 
TI SN74522 

,745225 TI 5N74S225 

74S226 TI· 
745240 TI 
745241 TI 
74S251 AMD 

, Fairchild 
Hitachi 
National 
5ignetics 
TI 

74S253 AMD 
Fairchild 
National 
5ignatics 

74S257 AMD 

74$258 

fairchild 
National 
'Signatics 
TI 
AMD 

5N74S226 
5N745240 
5N745241 , 
5N74S251 
74S251 
HD74S251 
DM745251 
745251 
SN74S251 
5N74S253 
745253 
DM745253 
745253 
5N74S257, 
745257 
DM745257 
745257 
SN74S257 
5N745258 

Fairchild 745258 
745260 National DM745260 

Sigiletics ,745260 
TI 5N745260 

748270 Nation.1 DM74S270 

TI 5N745270 
748271 NIItIonII, DM748:t71 

,196-156 
630-53 
196-58 
630-42 

745289, AMD 5N74S289 
National ' DM745289 
TI SN74S289 

74S291 TI 5N745291 
'123-14 

, , 123-14 745299 TI 
196-62 
196-63 74S30 
630-50 

Fairchild 
National 
TI 196-70 
Signetics 196-74 74S301 

630-54 TI 
74S309 TI 
745314 TI 

174-16 
174-19 
172-35 74532 F~rchild 
172-38 TI ' 
185-18 748330 TI 
185-20 
185-21 
185-22 
185-23 
185-25 J 

* 704 741331 TI 
618-34 
618-41 
1$18-42 
618-72 

* 761 

SN745299 

74530 
DM74S30' 
5N74530 
745301 
5N745301 
SN745309 
SN745314 
74532 
5NZ4532 
SN748330 

SN748331 

618-65 14S37 
623-f2 

5ignetics 7 4S3 7 
TI' SN74537 

622-84 748370 Nationel DM74S370 
185-137 
185-139, Ti, SN74S370j 
185-140 748371 Nldlon .. DM748311 
185-141 
185-142 
185-144 
192-62, 
608-33 
200-185 
201-32 
201-41 
194-182 
194-184, 
194-185 

TI 
745373 TI 
745374 TI 
74538 5ignetics 

" TI 
745381 TI 
748387 NBtIonIiI 

TI 

,194-186 74S40 Fairchild 
194-187 Hitachi 
194-189 
194- 4 
194- 6 
194- 7 745412 
194- 8 

National 
5ignetics 

'TI 
TI 

SN745371 
5N745373 
5N745374 
74538 
SN74S38 
SN74S381 
DM748387 

SN748387 

74540 
HD74540 
DM74S40 
74540 
5N74S40 
5N745412 

193-58 745428 TI SN745428 
193-60 748470 NIItI_1 'oM748470 
193-6v 
193-63 
193-69 

TI SN748470 

193-32 748471 NIItIon.1 DM748471 
... 193-34 

190-56 
190-57 

TI SN748471 

190-61 748472 J!l1ItIonI1 DM748472 
*728 

625-34 
, 625-45 
* 731 

TI SN748472 

624-95 748473 National D,,748473 
TI 5N74S271 624-100 

74S274 n 5N74S274 168-139 
745275 TI 5N74S275 168:182 TI \ SN748473 

,74S280 ~aiional DM74S280 .199-159 
Signetics 74S280 199-16Q 748474 TI SN748474 

'TI SN74S280199-163 
7452Ql National DM74S281 169-118 748476 .TI SN74847B 

TI SN74S281 169-120 
SN748481 7.4S283 TI SNJ~S28~ j 68-89748481TI 

748287 N~I ,DM74821i7 * 708 
1610-82 

TI SN748287 he1 
St\t748482 , 611- 3 74S4Q TI 

7482aJ NlltIonal DM748288 * 708 
610~ 5 

TI SN74S288 616-~5 

PART NUMB~RINDEX 
a .. a-

P .... Un. Number Source Device P .... Un. "-Number Source OwIce 

616-iT5 74S51 , Fairchild 74S51 188-1n 7402 TelefunkenTL~402 
616-83 NatiOnal DM74S61 188-123, TI 5N7402 
616-89' Signetics 74S51 188-124 TRW 7402 ' 
173-102 TI SN74S51 188-126 7403 Fairchild 7403 
197-38 748670 National DM748670 * 710 Hitachi HD7403 

, 197-111 611.89 In In7403 
631-34 748671 NlltIonal DM748671 * 710 Motorola MC7403 
184-125 611-90 National DM7403 
1.84-126 748672 NIdI.al DM748672* 70~ Raytheon 7403 
184-1'28 .712 Signetics 7403 
$18.40 612i94 I SW SW7403 
618-73 748673 lIIatlon.1 DM748&73 * 712' TelefunkenTL7403 
623-11' 612-96 TI SN7403 

1622-82 74564 F~irChild 74564 188-~4 TRW 7403 
'190-22 -Hitachi HD74S64' 188-70 7403S1 TelefunkenTL7403S1 
.190-24 National DM74S64. 188-71 7403S2 TelefunkenTL7403S2 

111 100 Signetics 74564 188,72 7404 Fairchild, 7404 
111 100 TI 5N74S64 188-74 Fe!."!nti ~t17404 
• .,00 74S65 Fairchild 74S65 ~ 188-81 Hitachi HD7404 

'198-178 Hitachi HD74S65 188-82 m m7404 
~08-97 " National DM74566 188-83 Motorola M~~404 
869-77 Signetics 74S65 188-84 National DM7404 

111101 TI 5N74565, ,188-86 Raytheon 7404 
111101 74S74 Fairchild '74S74 ,'181-184 Signe!iC$ 7404 
111101 Hitachi HD74S74 181-185 SW 5W7404 

198-180 National .DM74S74 181-18,6 TelefunkenTL7404N 
608-99 Sillneiics 74574 181-187 TI SN7404 
869-79 TI SN74574 181-189 Toshiba TC7404 
186-161 74S855ignatics 74S86 170- 7 TRW 7404 
186-160 TI SN74S85 170-10 7405 Fairchild 7405 

* 129 74586 Fairchild 74S8~ 189-106 Ferranti ZN7405 
625-36 Hitachi HD74S86 189-107" Hitachi HD740.5 
625-46 National DM74S86 189-108 In m7405 

• 731 Signetics 74586 189-110 Motorola MC7406 
624-96 TI SN74S86 189-1.13 National· DM7406 
624-101 74S89 Signetics 74S89 616-10a Raytheon 7405 . 
191-29 740 Fairchild ',.A740\ '99- 2 5ignetics 7405 
182-105 ,.A74OC 552-28 SW. SW7405 I 
187-118 ,.A740M 551-30 ~ TelefunkenTL7405 
187-117 Intel1il 740 550-48 TI' 5N7405 
169-76 561-31 iRW 7405 

*708" 740~ 651-35 740531' TelefunkenTL740531 
610-8.1 552;29 740533' Telefunken TL740533 

'* 881 National LH740A 550-47 7406 Fairchild 7406 . 
610-102 LH740AC, 551-34 Hitaqh. i HD7406 
185-88 5ignatics ,.A740C • 6,52- 2 In· \ In7406 
185-89 TCA740 521-76 Motorola r.,4C7406 
185-90 7400 Faircl)ild 7400 186-52 National DM7406 
185-91 Ferranti' ZN7400 186-56 Si9netics 7406 
185-93 Hitachi HD7400 ,186-58 SW SW7406 
191-31 In m7400 186-60 Telefunken TL740,6 
871-26 Motorola MC7400 186-67 TI SN7406 
87)-67 '113- 2 TRW 7406 

* 718 National DM7400, 186-69 7407 Fairchild ,7407 
611-29 , 92- 3 H~achi HD7407 

.882 Raytheon 7400 18,6-72 m Im407 
611-35 Si9netics 7400 186-.13' 'Motorola MC7407 

.718 SVj 5W7400 186:75 National DM7407 
611-30 TelefunkenTL7400 186-76 Signetics' 7407 

.882 ,TI 5N7400 186-78 SW SW7407 l " 
611-36 " , 95-22 Telefunken TL7407 

.702 Toshiba TC7400 154-129 ' TI 5N7407 
* 722 TRW' 7400 186-80 TRW 7407 

612-36 7,401 Fairchild 7401 186~166 7408 Fairchild 7408 
* 883 F.erranti ZN740,1' 186-171 ~ Ferranti ZN7408 

612-26' m mll101 186-177 ,m In7408 
.702 Motorola MC7401 186-181 Motorola MC7408 
* 722 National DM7401 ' 186-1.85 Nationat DM740S,' 

612-34, 'Raytheon 7401 ·186-189 Raytheon 7408 
* 883 5ignetics 7401 187- 4 Signetics '7408 

612-24 ,SWSW7401 187- 6 SW SW7408 
* 884 Telefunken TL7401 . 187 - 8 TelefunkenTL7408 
, 61'2-30, TI SN7401 187.-16 TI 5N74Q8 
.8!14 TRW 740,1 187 -20 ' TRW 7408 

612-2,8 7401S1 TelefunkenTL7401S1 187- 9 ,7409 Fairchild 7409 
111088 7401S3 TelefunkenTL7401S3 187-10 Ferranti ZN7409 
11I088! 7402 Fairchild 7402 190-93 In flT,7409 

169-153 Hitachi' HD7402 ,190-97 \ Motorola MC7409 
869-71 In In7402190-99 J National PM7409 

111089 Motorola MC7402 190-103 Raytheon 7409 
111089 National DM7402 190-105 . Signetics 7409 

201-56 Signetics 7402 190-106 SW SW7409 
869-74 SW SW7402.. 190-109 Telefunken TL7409 

P .... Une 

190-110 
190-114 
190-116 
186·167 
186-114 
186-178 
186:;82 
186-186 
186·191 
187- 5 
187- 7 
187-11 
187-17 
187-21 
187-12 
187-13 
170-122 
170-129 . 
170-131 
170-133 
170-138 
170-140 
PO-14t! 
170-144 
170-146 
170-141 
170-149 
149-55/ 
170-151 
171- 8 
171'-12 
171.-14 
171 '16 
171-18 
171-20 
171-22 
171-23 
171-26 
171-26 
171-30 
171-32 
171-27 
171-28 
17.8-86 
178-87 
178-89 
178-9.1 
178-93 
178-94 
178-96 
178-97 
178-99 
178-101 

1,178-42 
178-4:3' 
178-45 
178-47' 
178-49 
178'-50 
178-62 
178-53 
17.8-55 
178-57 
lB~-162 
183-164 
183-167 
183-169 
183-.171 
183-173 
11;13'174 

• 183-116 
,183-177 
183-,79 
183-181 
184-23 
184-25 
184.28 
184,,30 
184'32 
184-34 
184-35. 
184-37 
184-38 

Arrange~ alphanu~erically from left to right 
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7409 TI SN7409 184-41 7410 
TRW 7409 184-43 74100 

740981 Telefunken TL7409S1 184-39 
741 AD AD741 *676 

*676 
529-26 
544-41 74104 

AD741C *676 
546-37 

AD741J *676 74105 
640-47 

AD741K *676, 74107 
538-48 

AD741L *676 
534-49 

AD7418 *576 : 
638·46 

AMD SSS741 538-15 
SSS741C 544- 2 
741 52g·26 
741M 544-40 74109 

Fairchild pA741 529-27 
, 98-1,6 , 

,.A741AM 535- 3 
,.A741C 546-38 7411 
,.A741EC 535- 4 

( ,.A741M . 544-42 
Intarsil 741 529-29 

544-43 
741C 546-40 
741CHS 547· 2 74110 
741ClN 546·23 
741LN 645- 2 7411-1 
741MHS 545-33 

ITT ITT741 529-30 
ITT741-1 644-44 74115 
1TT741-5 . 646-41 74116 

National LM741 629·32 
544;47 

,101-13 
'101-13 74118 

LM741A 540·42 
LM741C 546-43 
LM741E 540-43 74119 

NPC SFC741C 546·44 
PMI PM741 529:34 7412 

544.48 
PM741C 546-45 
SSS741 529·35 

538-16 
/ SSS7418 540·41 

SSS741C 546-14 
SSS741G 544· 3 

Raytheon RC741 .529·37 
546-47 

RM741 544-50 74120 
RCA CA741 529-36 74121 

i 544·49 
CA741CC 646·46 

Signaties ,.A741 529-40 
544·51 I 

,.A741C 546-48 
SiliconG SG741 529-39 

544-52 
SG741C 546·50 
SG741S 546- .5· 

/ SG741SC 546·18 
Teledyne S 7418 544-53 

741C 5'46-51 
.TI ,.A741 529-42 74122 

,.A741C 546-55 
7410 fairchild 7410 185-160 

Ferra~ iZN7410 185·l54 
Hitachi' H07410 185·156 
ITT 1TT741 0 185-158 
Motorola MC7410 185·162 
National OM7410 185·164 
Raytheon 7410 185-167 74123 
Signetics 7410 185·168 
SW SW"{410 185-170 
TeletU~ken TL741 0 -J 185·171 
n SN7410 185-173 
Toshiba TC7410 154·89 

58 

, 
" 

a.. 
SourCe 0wIGe ..... Une Number Source DevIce 

TRW 7410 1 185-175 74123 Raytheon 74123 
Motorola MC74100 191-36 Signeties 74123 
8igneties 74100 191-37 SW SW74123 
SW SW74100 191-39 • Telefunken TL74123· 
Telefunken TL74100 191-40 n SN74123 
TI SN74100 191-42 TRW 74123 
Fairchild 74104 179-80 74.124 ·ITT 1TT74124 
SW 8W74104 179-83 74125 , Fairchild . 74125 
Telefunken TL 7 4104 179-84 Hitachi; HD74125 
Fairchild ,74105 179·81 National DM74126 

, Telefunken TL74105 179-85 Signeties 74126 
Fairchild 74101. 180-1711 Telefunken TL74125 
Ferranti ZN74107 180-180 n SN74125 
Hitachi HD74107 180-183 74126 Fairchild 74126 
ITT 1TT741 07 180·187 Hitachi , HD74126 
Motorola MC74107 180~191 National DM74126 
National DM741·07 180-195 Signeties 74126 
Signaties 74107 180-197 Telefunken Tl74126 
Telefunken TL74107 181- 6 TI 'SN74126 
TI SN74107 , 181-10 74128 Signetics 74128 
Fairchild 74109 180-59 
National DM74109 180-63 Telefunken Tl74128 
Signetics 74109 180-64 TI SN74128 
TI SN74109 180-67 
Fairchild 7411 183-76 .74129 Telefunken TL74129 
Intarsil 7411C 538-47 7413 Fairchild 7413 
ITT ITT7411 183~77 Ferranti IZN7413 
National DM7411 ,183-79 tir ITT7413 
Raytheon 7411' 183-81 National DM7413 
Signeties 7411 183-82 Signaties 7413 
Telefunken TL74110 179'126 SW SW7413 
TI 8N74110 179-132 TI SN7413 
Telefunken TL74111 181-106 TRW 7413 
TI SN74111 181-108 74130 ITT ITT74130 
TRW 74111 181-109 74131 ITT ITT74131 
Telefunken TL 7 4'115 181-115 74132 Fairchild 74132 
Fairchilp 74116 191-49 Hitachi HD74132 

'-Signeties 74116 191·66 National DM74132 
Telefunken TL74116 191-,57 Signetics 74132 
TI SN74116 191-61 . TelefunkenTL74132 
Ferranti IZN74118 191-139 TI SN74132 
ITT rri'74118 191-142 74135 ITT ITT74136 
TelefunkenTL74118 191·143 74136 Hitachi H074136 
Ferranti ZN74119 191-140 Raytheon 74136 
Telefunken TL74119 191-144 Telefunken TL74136 
Fairchild 7412 186-24 TI SN74136 
Ferr~ IZN7412 186·26 TRW 74136 
Hitachi HD7412 186-27 74137 ITT 1TT74137 
ITT . ITT7412 186-29 74138 ITT ITT74138 

' Raytheon 7412 186-31 74139 ITT ITT74139 
Signetics 7412 - 186·32 7414 . Fairchild 7414 
Teleiunken TL7412 186-34. Hitachi H07414 
11 SN7412 175·170 National DM7414 

186-36 Signetics 7414 
TRW 7412 186-37 Telefunken TL 7 414 
TI SN74120 200-22. 
Fairchild 74121 195-31 TI SN7414 

, 96·18 74141 Fairchild 74141 
Ferranti IZN74121 195·33 

~ 

Hitachi HD74121 196-35 ITT ITT74141 
ITT ITT74121 196·37 National DM74141 
Motorola MC74121 195·39 Telefunken TL74141 
National OM74121 ·195-41 TI SN74141 
Signetics 74121 195-42 74142 TelefunkerrTL74142 
SW SW74121 196·44 74143 Telefunken TL74143 
Telefunken TL74121 195·45 74144' TI SN74144 
n SN74121 195·47 74145 Fairchild 74145 

, 96-15 ITT ITT74145 
TRW 74121 196-49 Motorola MC74145 
Fairchild 74122 195'84 N~onal DM74146 

'96-18 Raytheon 74145 
. Ferranti IZN74122 195-86 Signeties 74145 

ITT ITT74122 195-88 SW SW74145 
Sillnetics 74122 195·89 Telefunken TL74146 
SW 8W74122 195·90 
Telefunken TL74122 195-91 TI SN74145 
n SN74122 195·93 TRW 74145 
AMD 8N74123 196·152 74147 Hitachi HD74147 

" 96;10 National DM74147 
Fairchild 74123 195-154 Si9netiCS 74147 

, 96-18 \ Telefunken TL74147 
Ferranti ZN74123 195-156 TI SN74147 
National OM74123 195-159 74148 Hitachi H074148 

, ,Indicates' page number in Application Note Directory * Indic~lIes additional data is provided on the page noted 

( . ... 
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195-161 74148 National DM74148 199-92 
\. 195-162 Signetics 74148 199-93 

1.95-164 Telefunken TL74148 199-95 
195-165 TI SN74148 199-99 
196-167 871-146 
195-168 7415 Raytheon 7416 183-124 
195·186 74160 Fairchild 74160 195- 4 
170-34 , 96,18 
170·35 Ferranti I IZN74150 195 .. 6 
170·39 Hitachi HD74160 195- il 
170-40 ITT ITT74150 195-10 
170-42 Motorola MC74150 195-12 
170-45 National DM74150 195-14 
170-56 Raytheon 74160 195-16 
170-67 Signeties .741 50 195-17 
170-66 SW SW74160 195-19 
170-66 Telefunken TL74 )50 195-20 
170-68 TI· SN74150 195-22 
170-70 TRW 74150 195-23 
179-14 74151 Fairchild 74161 194-87 
387-38 Ferranti' :ZN74151 194-89 
179-15 . Hitachi HD74151 194-92 
1.19-17 ITT ITT74161 194-94 
387-39 Motorola MC74151 194-9~ 
175-39 National DM74161A 194-98 
200-49 . Raytheon 74161 194-100 
200-61 Signeties 74161 194-181 
200-54 SW SW74161 194-103 
200-56 Telefunken TL74151 194-104 
200-67 n SN74151A 194·106 
200-59 TRW 74151 194-107 
200-61 74152 Fairchild 74162 ,194-30 
200-66 MotQrola MC74152 194-32 
178-109 Raytheon 74152 1,94-38 
178-17 TRW 741'52 194-42 
200-79 74153 Fairchild 74163 193·115 
200·80 , 96·18 
200-84 Ferran~ IZN741.53 193·117 
200·85 ITT ITT74163 193-120 
200-87 Motorola MC74153 193·124 
200-89 National. DM74163 193-126 
200-112 Raytheon 74153 193-128 
189-120 Signeties 74153 193-133 
189·122 SW SW74153 193·l35 
189-123 Telefunken TL74153 193-136 
189-125 , TI, SN74153 193·138 
189-126 TRW 74153 193-139 
200-82 74154 AMD SN74154 177·155 
178-149 Fairchild 74154 177-159 
178·145 Ferranti- ZN74154 177-161 
200-109 ITT ITT74164 177-166 
200-110 National DM74154 177·170 
200-114 Raytheon 74164 177-176 
200,115 Signetics 74154 177·i77 
175-173 SW SW74154 177-179 
200-117 Telefunken TL74154 177·180 
200·119 TI SN74154 177-184 
382-15 - TRW 74154 . 177·185 

, 9'6-18 741'55 Fairchild 74155 176·174 
382-18 / Ferranti ZN74155 176·176 
382-20 ITT ITT74166 176-179 
382-21 Motorola MC74155 176-181 
382-22 National DM74155 176-183 
175.169 Raytheon 74·155 176·185 
175·179 Signetics 74155 176-186 
175-175 SW SW74165 176-188 
176-109 Telefunkery TL74155 176·189 
176-114 TI SN74155 176·191 
176-116 TRW 74155 176-192 
176-118 74156 Fairchild 74156 177·19 
176-120 • Hitachi HD74156 177·20 
176·121 ITT ITT74156 177·22 
176-123 Motorola. MC74156 177-24 
176-31 Natiqnal DM74156 177·26 
176-124 Raytheon 74156 177-28 
176·126 Signeties 74156 177-29 
176-127 SW SW74156 177:31 
199-107 Telefunken TL74156 117·32 
199·109 TI SN74156 177·34 
199·110 TRW 74156 177-35 
199-112 74157 AMO SN74157 192·68 
1911-114 Fairchild 74157 192·72 
199-86 Ferranti ZN74157 192·74 
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74157 Hitachi HD74157 192-76 74164 8igneties 74164 631-74 74176 National PM74176 173-172 74191 8igneties 74191 172,190 
/ 1TI ITT74157 192-78 Telefunken TL74164 197-174 Signetics 74176 173-180 Telefunken TL74191 172-191 

Motorola MC74167 192-83 TI 8N74164 197-176 Telefunken TL14176 173-186 TI 8N74191 172-193 
Netio/'al DM74157 192-87 74165 Fairchild 74166 197-115 TI 8N74176 173-190 74192 AMD 8N74192 :~~:~~\ Raytheon 74167 192-93 631-38 74177 Fairchild 74177 171-174 Fairchild 74192 
8ignetics 74157 192-96 \ ' 96-18 -, Motorola MC74177 171-t82 , 96-18 
8W 8W74167 192-98 f 96-18 Netional DM74177 171-190 Ferranti IZN74192 175-23 
Telefunken TL74157 192-99 Ferranti ZN74166 197-117 Signeties 74177' 172- 9 ITT ITT74192 175-26 
TI 8N74157 192:101 National DM74165 197-119 Telefunken TL74177 172-15 MQlorola MC74192 175-28 

74158 Raytheon 74168 192-171 Raytheon 74166 197-121 TI 8N74171 172-19 National DM74192 176-32 ',. Signeties 74158 192-172 631-40 74178 Fairchild 74178 197-12 Raytheon 74111'2 176-34 
74169 Raytheon 74169 17}-191 8igneties 74165 197-122 629-96 Signeties 74192 ' 175-37 

TI 8N74159 178- 4 631-42 Telefunken TL74178 197-19 Telefunken TL7419r 113-187 
7416 Fairchild 7416 178-61 'TelefunkenTL74165 ,197'-124 TI 8N74178 197-21 TI 8N74192 175-41 

Hitachi HD7416 178-62 TI , 8N74166 197-126 629-116 74.193 AMD 8N74193 173-29 
1TI 1TI7416 178-68 631-44 74179 Fairchild' 74179 197-26 Fain:hild 74193 173-33 

, MotOrola MC7416 178-70 74166 Fairchild 74166 197-138 629-97 . , 96-18 
National DM7416 17fi-72 631-46 Telefunken'TL74179 197-33 Fe'!8nti ZN74193 ( 173-35 
8ignetics 7416 178-.75 I Ferranti ZN74166 197-140 TI 8N74179 197-36 ITT ITT74193 173-38 
8W I SW7416 178-77 Hitachi H074166 197-141 629-117 Motorola MC74193 173-40 
Telefunken TL7416 178-7,8 National DM74166 197-143 74180 ' Fairchild 74180 199-129 . f 108-20 
TI 8N7416 -178-80 631-48 Ferranti IlN74180 199-131 National PM74193 173-44 
TRW 7416 178-82 Raytheon 74166 197-145 Hitachi HD74180' 199-133 - Raytheon' 74193 173-48 

74160 AMO' 8N74160 174-25 
! 

631-50 'ITT 
I 

1TI74180 199-136 8igneties 74193 173'49 , 
Fairchild 74160 174-29 8ignetics 74166 197-146 Motorola MC74180 199,137 " SW SW74193 17,3-51 
Hitachi HD74160 174-30 631-52 National DM74180 199-139 Telejunken TL74193 173-51 
ITT ITT74160" 174-32 Telefunken TL74166 , 197-148 Raytheon 74180 199-141 TI 5N74193 173-54 
National DM74160 174-36 TI SN74HI6 197-150 Signetics 74180 199'-147 74194 AMD SN74194 196-1p9 
Raytheon 74160 174-40 i 631-54 

( SW 8W741 8Q 199-148 I 629-90 
8ignaticS 74160 174-43, 74167 Telefunken TL74167 199-70 TI 8N74180 199-151 Fairchild ,,74194 196-,IU 
Telefunken TL74160 174-4~ tl 8N74167 199-72 TRW 74180 ' 199-152 629-98 
TI 8N74160 174-4 7417 Fairchild 7417 "78-23 74181 AMD $N74181 169-10 Ferranti IZN74194 , 196-113 

i 
f 91- 8 Hitachi HD7417, 178-24 l'airchild 7418.1 \ 169-14 Hitachi HD74194 196-114 

TRW 74160 174-60 ITT 1TI7417 178-26 
F~rranii ' 96-18 1TI 1TI74194 196~116 

74161 AMD 8N74161 172~91 Motorola MC74',7 178-28 1ZN74181 , 169,16 629-102 

\ Fairchild' 74161 172-97 National DM7417 '178-30 Motorola MC74181 169-19 National DM74194 196-118 
Fen'anti IlN74161 112-99 8igneties 7417 1.78-31 National DM74181 169-21 Raytheon 74194 196-120 
Hitachi HD74161 172-100 SW SW7417 178-33 Raytheon 74181 169-23 629-106 
ITT 1TI74161 172-103 Telefunken TL7417 178-34 5igneties 74,181 169-26 8ignetics 74194 196-121 
National DM74161 172-107 TI SN7417 - 178-36 Telefunken TL74181 169-29 629-109 
Raytheon 74161 172-113 TRW 7417 178-38 TI 5N74181 169-31 Telefunken TL74194 ',96-'23 

( 5ignetics 74161 172-114 }4170 Fairchild 74170 191-177 ,74182 AMD 8N~182 169-81 TI ' 8N74194 196-125 
Telefunken TL74161 172-116 616-15 Fairchild 74182 169-85 6t9-118 
TI 8N74161 172-120 Ferranti 1ZN74110 191-179 , 96-18 74195 AMD 81'174195 196- 7 

" 91- 8 616-19 1TI ITT74182 1/19-88 ' 629-120 
TRW 74161. 172-121 National DM74170 191-181 Motorola MC74182 169-90 Fairchild 74195 \ 196-11 

74162 AMD SN74162 174-85 616-25 I National DM74182 169-92 ITT \ 1TI74195 196-15 
Fairchild 74162 174-87 Raytheon 74170 191-183 Raytheon 74182 169-'96 ' 630-11 
Hitachi HD74162 174-88 61\6-21 Signetics 74182 169-97 

\ 
MotOrola MC74195 196-19 

ITT ITT74162 174-90 8ignati<;s 74170 191-184 SW ' SW14.182 169-99 630-13 
National DM74162 174-92 I Telefunken TL74170 191-186 Tel8funken TL74182 169-100 National DM74195 196-23 
Raytheo,n 74162 174-94 TI 5N74170 192- 4 'TI 81'174182 169-102 

\ 
Raytheon 74196 196-27 

Signaties 74162 174-95 616-35 74184 Ferranti ZN74184 200- 4 630-23 
Telefunken TL74162 -' 174-,97 74'172 8ignetics 74172 192-36 National DM74184 200- 6 8ignetics U195 1116-30 
TI 5N74162 174-99 Telefunken Tl74172 192-37 Telefunken TL74184 20Ci- 7 630-24 ' 

f 91- 8 , TI 8N74172 192-38 TI SN74184 200- 9' Telefunken TL74195 196-32 

741~3' 
TRW 74162 174-100 616-43 '607-27 TI 5N74195 191i-36 
AMD, 8N74163 172-45 74173 National DM74173 182- 9 , 87-17 630-27 
Fairchild 74163 172-47 Telefunken TL74113 182-16 f 87-T7 74196 ,Fairchild 74196 173-162 
Ferranti IZN74163 172-49 TI 5N74173 175-180 74186 National DM74185A 200-15 National DM74196 173-173 
Hitachi HD74163 172-50 ~ \ 182-18 Telefunken TL74185' 200-17 Signeties 741.96 173 0182 

( ITT ITT74163 172·52 74174 AMD 5N74174 '182-151 TI 8N74185A( 200-19 TI 5N74196 ' 173-19\ 
National DM74163 172-64 Fairchild 7417.4 182-163 607-39 741117 Fairchild 74197 171-175 
Raytheon 74163 172-56 Ferranti IlN74174 182-156 , 87-17 Ferranti I1:N74197 171-,177 
Signetics 74163 172-57 , Hitachi HD74174 182-157 1 87-17 National DM74197 171-188 
TelefuA,ken T!-14163' 172-59 National DM74174 182-159 74186 i1 5N74186' 610-59 5ignetics 74197 H2-11 
n 8N74163 172-61 , R-vtheon 74174 182-161 74187 National DM74187 624-66 Telefunken TL74197 172-16 

f 91- 8 Signeties 74174 182-;62 TI 8N74187 624-70 TI SN74197 172-20 
TRW ,.74163 ' 172-62 SW 'SW74174 182-164 74188 ' TI 8N74188A 610-33 74198 ' Fairchild 74198, • 197-83 

74164 AMD 8N74164 1.97-156 ,\elefunken TL74174 182-165 74190 ,Fairchild 74190 114-171 631-16 
Fairchild " 74164 197-158 :n SN74174 182-167 Hitachi HD14190 174-172 Hitachi HD74198 ( 197-84 

631-67 74175 AMD SN74175 182-24 ' 1TI ITT74190 174-174 National DM74198 197-86 
, 96-18 Fairchild 74175 , 182-26 National DM74190 174-176 631-20 
f 96-18 \ Ferranti, 1ZN741'15 182-28 ,/ Raytheon 74190 174-178 Raytheon '74198 197-88 

Ferranti 1ZN7416,4 197-161 Hit8chi HD74175 182-29 Signetics 14190 174-179 ~631-24 
Hitachi HD74164 '197-160 National DM74175 182-31 Telefunke,(74190 ,174-181 5"ignatics 74198 197-89 
ITT 1TT74164 197-163 Raytheon 74175 182-33 , TI 5N74190 174-183 631-26 
,Motorola MC74164 197-165 8ignetics 74175 182-34 74191 Fairchild 74191 172-179 Telefunken TL74198 197-91 

MC74164A ,631-60 SW 8W74175 18i-36 ,Ferranti ZN74191 172-181 TI SN74198 197-93 
National DM74164 197-169 Telefunken TL74175 182-37 Hitachi" HD74191 172-,182 631-32 
lIa'ytheOn 74164 197-171 ! TI 5N74176 182-39 ITT ITT74191 172-184 74199 Fairchild 74199 197-69 

631-73 741.76 Fairchild 74·176 ' 173-160 National DM74191 172-186 631-17 
8i9~8ties 74164 197-172 ' MotorOla MC~4176 1,73',165 Raytheon 7,4191 172-188 " NatiOnal DM74199 197:72 

J 
Arranged alphanumericafly from left to right 
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74199 National DM74199 631-21· 
Raytheon 74199 197-1.4 

631-25 
I Sign8lics 14199 1 197-75 

631-27 
Te!efunken TL74199 197-71 
TI SN74199 ,197-79 , 

631-33 
742 Exar XR742 573-162 

Fairchild ,.A742 '116- 3 
,.A742C 573-163 

7420 Fairchild 7420 184-150 
Ferranti 1ZN7420 184-153 
Hitachi HD7420 184-156 
ITT In7420 184-158 
Motorola MC7420 184-162 
National DM7420 184-164 
Raytheon 7420 184·167 ' 
Signetics 7420 184·168 
SW SW7420 184·170 
Telefunken TL7420 184·171 
TI SN7420 _ 184-173 
Toshiba TC7420 154·46 
TRW ,7420 184·176 

74200 Telefunken TL74200 618:87 
7421 Fairchild 7421 183·33 

ITT In7421 183·35 
RsYmeon 7421 183-37 
Signetics 7421 183·38 

/ 7422 Fairchild 7422 186·96 
Hitachi HD7422. 185·97 
Raytheon 7422 185·99 
Telefunken TL7422 185·100 
TI SN7422 185·102 

74221 AMD SN74221 195·107 
Signetics . 74221 195·108 
TI SN74221 195·111 

7423 Fairchild 7423 190·44 
National DM7423 190·46 
SW SW7423 190·47 
Telefunken TL7423 190·48 
TI SN7423 190·50 

74232 Signetics 74232 200·105 
74246 TI SN74246 380·131 
74247 . TI "\ SN74247 380·108 
74248 TI SN74248 380·52 
74249 n SN74249 380·72 
7425 Faiichild 7425 ·.190-30 

Ferranti 1ZN7426 190·32 
ITT In7426 190·34 
National DM7425 190·36 
SW SW7425 190·37 
Telefunken TL7425 190·38 
TI SN74.25 190·40 

74251 National .DM74251 194·158 
TI SN74251 194·160 

74255 Raytheon 74255 177·121 
74259 AMO SN74259 190·186 

n SN74259 191·10 
7426 Fairchild 7426 178·113 

Hitachi Hp7426 178·115 
ITT In7426 178·117 
Motorola MC7426 178-119 
National DM7426 178·121 
Signetics 7426 178·126 
SW SW7426 178·132 
Telefunken TL7426 178·133 
TI SN7426 178·135 
TRW/ 7426 178·137 

74265 n SN74265 200·41. 
7427 Fairchild 7427 190·65 

FerraMi IZN7427 190·67 
Hitachi HD7427 190·68 
National DM7427 190·70 
Signetics 7427 190·71 
SW SW1427 190·72 
Telefunken TL 7 427 .190·73 
n - .SN7427 190·75 

74273 TI SN74273 183-10 
74276 n SN74276 181·122 
74278 Telefunken TL74278 199·76 

TI SN74278 199·78 
74279 'Fairchild. 74279 191·119 

) 60 

a- / a-
NumIIIr Sou_ DevIce p"'-Une Num'" Source DevIce ' 

74279 Sign8lics 74279 191-121 7437 SW SW7437 
Telefunken TL74219 191-122 Telefunken TL7437 
TI SN74279 191-124 TI SN7437 

7428 Ferranti IZN7428 190-95 TRW 7437 
In 1TT7428 190-101 74376 TI SN74376 
Sign8licS 7428 i90-108 
Telefunken TL7428 190-111 7438 Fairchil~ 7438 
TI SN7428 190-115 'Ferranti ZN7438 

74283 Fairchild 74283 168-33 In In7438 
Raytheon 74283 168-46 Motorola MC7438 -
Telefunken TL74283 168-51 . National DM7438 
n SN74283. 168"55 Signetics 7438 . 

, 87-17 SW SW7438 , '123-11 Telefunken TL 7 438 
74284 Telefunken TL74284 168-147 TI, SN7438 

TI SN74284 168-149 TRW 7438 
, 87·17 7439 Fairchild 7439 

.- '123-11 Sign8lics 7439 
74286 Telefunken TL74285 168·152 74390 TI SN74390 

TI SN74286 168-164 74393 n SN74393 
i , 87·17 7440 Fairchild 7440 

,123·11 Ferranti ZN1440 
74290 Fairchild 74290 173·109 Hitachi HD7440 

TI SN74290 173·127 ITT 1TT7440 
TRW 7429.0 173·136 Motorola MC7440 -

74.293 Fairchild 74293 '171·117 National DM7440 
Ti SN74293 171·138 Sign8lics 7440 
TRW 74293 171·141 SW SW7440 

74298 Fairchild 74298 182·109 Telefunken TL7440 
192·143 TI SN7440 

S;ghetics 74298 192·144 TRW f 7440 I 
Telefunken TL74298 182·110 74408' Motorola MC7440& 

192·L46 7441 Fairchild 7441 
TI SN74298 182·112 In In7441 

192-148 Motorola MC7441 
7430 Fairchild 7430 184·76 National DM7441A 

Ferranti Zt17430 184·79 7442 Fairchild 7442 
Hitachi HD7430 184·81 
In In7430 184·83 FerraMi IZN7442 
Motorola MC7430 184·86 Hitachi HD7442 
National DM7430 184-87 In In7442 
~etiCS 7430 184·88 Motorola MC7442 

, SW SW743D 184·90 DM7442 National 
"' \ Telefunken TL7430 184·91 Raytheon 7442 

7432 

7433 

74351 
74358 
743611 

74366 

74367 

74368 

7437 

TI SN7430 184·93 Signetics '7442 
TRW '7430 184·95 SW SW7442 
Fairchild 7432 189·182 Telefunken TL7442 
Ferranti IZN7432 189·184 TI SN7442A, 
Hitachi HD7432 189-185 74425 TI SN74425 
In In7432 189·187 74426 TI SN74426 
National DM7432 189-189 7443 Fairchild i7443 . 
Signetics 7432 189·190 
SW SW7432 190- 4 ' Hitachi HD7443 
Telefunken TL1432 190- 3 In In7443, 
TI SN7432 190· 6 Motorola MC7443 
ITI 1TT7433 190·152 Raytheon 7443 
Signetics ' 7433 190-153 Signetics 7443 
Telefunken TL7433 190·154 SW SW7443 
TI .SN7433 190·156 Telefunken TL7443 
TI SN74351 194·191 TI , SN7443A 
Motorola MC7435a 163·156 7444 Fairchild 7444 
National DM74365 170·85 

179-30 Hitachi . HD7444 
TI SN74365 170·90 ITI 1TT7444' 

179·32 Motorola MC7444 
National DM74366 171·83 Raytheon 7444 

179'·36 Signetics 7444 
TI SN74366 171·88 SW SW7444 

179·38 TI SN7444A 
National DM74367 170·87 7445 Fairchild 7445 

179·42 ITI 1TT7445 
TI SN74367 170·91 Motorola' MC7445 

179.·44 National DM7'445 
National DM74368 1~1·85 Raytheon 7445 

179·48 Signetics 7445 
TI SN74368 171·89 SW SW7445 

179-50 Telefun~«l TL7445 
Fairchild 7437 186·121 TI SN7445 
Ferranti 1ZN7437 186·123 TRW 7445 
In· 1TT7437 186·126 74452 Motorola' MC74452 

·-Motorola MC7437 186·128 74453 Motorola MC74453 
National DM7437 186·135 74454 Motorola MC74454 
Signetics 7437 186·137 74455 Motorola MC74455 

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

a-
P .... Un. Number Source Device P...-Une 

186-139 74456 Motorola MC74456 168-95 
186-140 7446 Fairchild 7446 380-114 
186-142 , 96-18 
186-144 ITT In7446 380-119 
181-107 Motorola MC7446 380-121 
181-119 National DMr46A 380-123 

, 187-81 , 95-12 
187-84 Si9netics 7446 . 380-124 
187-87 SW SW7446 380-125 
187-89 SW7446A 380-126 
187-91 Telefunken TL7446 380-127 
187-92 n SN7446A 380-130 
187-96 74460 Motorola MC74460 200-168 
187-97 74467 National DM74467A , 95-12 
187-99 74468 Motorola MC74468 198-104 
187·101 398·129 

;187.82 7447 Fairchild 7447 ,. 
380·85 

187·93 , 1. 96·18 
·174·145 In 1TT7447 380·90 
'171·165 Motorola MC7447 380-92 
185·28 National DM7447A 380·94 
185·32 Signetics 7447 380·97 
185·34 SW SW7447 380·98 

- 185·36 SW7447A 380·99 
185·40 Telefunken TL7447 380·102 
185·42 n SN7447A 380·107 
185·44 7448 Fairchild 7448 380·27 
185·46 , 96·18 
185·47 ITt In7448· 380·31 
185·49 Motorola MC74~8 380·33 
185·51 National DM748 380·37 
199·119 Signetics 7448 380·42 
382· 3 SW SW7448 380·45 
382· 6 Tel~funken TL7448 380·46 
382., 8 TI SN7448 380·61 
382-10 7449 Fairchild 7449 380-58 
176·42 , 96·18 

, 96·18 Motorola MC7449 380·62 
176·48 TI SN7449 380·71 
176·50 74490 TI SN74490 174·146 
176·52 74492 n SN74492 ,112· 1 
176·56 74495 TI SN74495 ,112· 1 
176·60 7450 Fairchild 7460 188·173 
176·64 FerraMi ZN7450 188·179 
176·73 Hitachi HD7450 188·181 
176·80 In In7450 188·183 
176·81 Motorola MC7450 188·187 
176·86 National DM7460 188·189 
170·46 Sign8lics 7460 '189· 4 
170·72 SW SW7450 189· 6 
175·184 Telefunken TL7450 189· 7 

1 96·18 TI SN7450 189· 9 
175·186 TRW 7450 189·11 
175·188 7451 Fairchild 7451 188·89 
176· 4 Ferranti flN7461 18S·90 
176· 6 Hitachi HD7451 188·93 
176-- 7 .ITI In7451 188·95 
176· 9 Motorola MC7451 '188·97" 
176·10 National DM7451 188·99 
176·12 Signetics 7451 188·100 
176-19 SW SW7451 188·102 

, 96·18 . Telefunken TL7451 188·103 
176·21 n SN7451 188·105 
176'23 TRW 7451 188·107 
176·25 7453 ~airchild 7453 188·27 
176·27 Ferranti 1ZN7463 188·29 
176·~9 Hitachi HD7453 188·32 
176·30 ITI In7453 188·34 
176.33 Motorola MC7453 188·36 
176-139 National DM7453 188·38 
176·142 Signetics 7463. 188·39 
176·144 SW SW7453 188·41 
176-146 Telefunken TL7453 188:42 
176·148 TI SN7453 189·44 
176·149 TRW 7453 '188·45 
176-151 7454 Fairchild 7454 187·165 
176-152 Ferranti 1ZN7454 187·167 
176·154 Hitachi HD7454 187-169 
176·156 ITT In7454 187·171 
174·140 Motorola MC7454 187·173 
172·41 National DM7454 187-175 
175·71 Signetics 7454 187-176 
173·99 SW SW7454 187-178 

\ 
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7454 Telefunken TL7454 187-179 7474, National OM7474 181-142 7483 National OM7483 
187-190 Raytheon 7474 181-144 Raytheon 7483 

TI SN7454 187-181 Signetics 7474 181-145 Signetic~ 7483 
,TRW 7454 187-182 SW SW7474' 181-147 SW SW7483 

746 Fairchild ,.A746 525,54 I 1'Ielefunken TL7474 181-148 Telefunken TL7483 
,,06-17 TI SN7474 181-160 TI SN7483A 
t 106-18 TRW 7474 181-152 '7484 Motorola MC7484 

National LM746 525-84 1475 Fairchild 7475 '191-87 
7460 Fairchild 7460 188-175 , 96-18 Telefunken TL7484 

189-27 Ferranti IZN7475 191-89 TI SN7184A 
Ferranti ZN7460 189-29 Hitachi HD7475 191-91 
Hitachi HD7460 189-31 ITT ITT7475 I, 191-93 7485 Fairchild 7485 
ITT ITT7460 189-33 Motorola MC7475 191-95 Feiranti IZN7485 
Motorola MC7460 189-35 National DM7475 t91-97 Hitachi H07485 
NationiJ OM7460 189-37 Si9neticS 7415 191-98 National OM7485 

- -si9neticS 7460 189-38 SW SW7475 191·.101 Signetics 7485 ' 
SW gW7460 189·40 Telefunken TL74?5 191-102 SW SW7485 

I Telefunken TL7460 189·41 TI SN7475 191·104 Telefunken TL7485 I 

1:1 ' SN7460 189·43 TRW 7475 191·106 ' TI SN7485 

" TRW 7460 ' 189·45 7476 Fairchild 7476 181·58 TRW 7485 
747 AMO ' SSS747 553·13 Ferrallti IZN7476 181·62 7486 Fairchild ,7486 

,SSS747C 553·54, i'TT ITT7476 ' 181·65 Ferranti ,2N7486 
747C 554·54 Motrola MC7476 181·73 Hitachi HD7486 
747M 554·14 Nati nal OM7476 181'.75 ITT ITT7486 

l'airchild tJA747AM 553·33 Signeti,cs 7476 181.76 Motorola MC7486 
;.A747C 554·56 SW SW7476 181·78 Netional OM7486 
,.A747EC 553·34 TelefunkeriTL7476 181·79 Raytheon 7486 
,.A747M 554·17 TI ' SN7476 181-81' Si9netics 7486 

National LM747 554·22 Toshiba TC7476 153·101 SW SW7486 
LM747A 553·35 TRW 7476 181·83 Telefunken TL7486 
LM747C 555· 4 7477 Fairchild 1477 191·72 n SN7486 

~747E 553·36 , 96·18 ,TRW 7486 
PMI/ M747 554·24 Motorola MC7477 , 191·74 7488 Fairchild 7488A 

PM747C 555· 6 Signetics 7477. 191·75 NMlonal DM7488 
,SSS747 553·14 TI SN1477 191·78 

'SN74~8A SSS7478 553·31 7479 Motorola MC7479 181·1.25 ' TI 
$SS747C 553-54 748 AMO 748C 546·26 7489 AMO SN7489 
SSS747G 554· 3 748M 545·17 Fairchird 7489 

Raytheon RC747 .555-10 Fairchild ,.A748C 546·27 
RM747 554·28 ,.A748M 545·1,8 NMIonal DM7488 

RCA, CA147 554·26 NatiO\lal LM748 545·20 
CA747C 555· 8 LM748C 545·21 '. 

Signetics pA747 554.31 NPC SFC748C 546·29 Telefunken TL7489 
,.A747C 555·12 Plessey . SL748 646·30 TI SN7489 

Silicon G SG747 " 654·32 Raytheon lC748 646-32 TRW 74M 
SG747C 555-14 ' RM748 645·23 749 FaircHild pA749 

,Teledyne S '7.47B 554·34 RCA CA748 545·22 
747C 555-16 CA748C 646·31 " 

! 
TI pA747C 556·18 Signetics ,.A748 '.545·24 

,.A747M 654·36 ,.A748C 546·33 'y pA749C 
7470 Fairchild 7470 179·136 Silicon G SG748 545·25 , ,.A74'9D 

Ferranti ZN7470 179-138 SG748C 546·34 . ,.A749M 
ITT; ITT7470 179·141 Teledyne S 7488 545·26 ' TI pA749M I 
Motorola MC7470 179·143 748C 545·27 7490 Fairchild 7490 
National [)M7470 H9·145 n ,.A748C 546·35 
Signetics 7470 179·146 ,.A748M 1j45·28 Ferfanti lZN7490 

.SW SW7470 179·149 7480 Fairchild 748.0 .,168· 4 Hitachi H07490 
Telefunken TL7470 179·150 , ITT ITT7480 168· 6 ITT ITT7490 
TI SN7470 179·152 Motorola MC7480 168· 8 Motorola MC749.0. 

7472 Fairchild 7472 179·89 Signaiics 7480 " 168· 9 National OM7490 
Ferranti lZN7472 179-91 SW SW7480 168·13 
Hitachi ,HD7412 ,179·93· Telefunken TL7480 168·14 Signatics ,7490 
ITT ' ITT7472 179-96 199-149 SW SW7490 
Motorola MC7472 179·97 TI SN7480' 168·16 Telefunken TL7490 
National OM7472 179·99 7481 Fairchild 7481 ,121·11 TI SN7490A 
Signetics 7472 179·100 ! Raytheon' 7481 191-164 TRW 7490 ' 
SW SW7472 i.79·102 616·48 7490S1 Telefunken TL7490S1 
Telefunken TL 1472, 179·103 SW SW7481 169·28 7491 Fairchild 7491 
TI . SN7472 179-105 Telefunken TL 7 481 191·t65 
TRW 7472 179·107 TI SN7481A 191·167 

7473 Fllirchild 7473 180·174 616·51 
ZN74~1 Ferranti ZN7473 180·178 .TRW 7481 19H~8 Ferranti 

ITT ITT7473 180·185 7482 Fairchild 7482 168·19 ITT ITT7491A . 
Motorole MC7473 180·189 Ferranli ZN7482 168-21 Motorola' MC7491 
National OM7473 180·193 ITT ITT7482 ' 168·24 MC7491A 
Signetics 7473 180·196 SW SW7482 168·25 
SW SW7473 181· 4 Telefunken Tl7482 168·26 / National OM7491A 
Telefunken TL7473 181·,5 n ! SN7482 H18·28 , Si9netics 1491 
TI SN7473 181· 8 748~ , Feirchild 7483 168·31 

7474· Fairchild 7474 181·134 '\ , 96·18 SW sw1491 
Ferranti ZN7474 181·13,6 ferr/mti Jl;N7483A 168·35 SW7491A 
Hitachi HD7474 181·138 ITT ITT7483 168·38 Telefunken TL 7 491 
ITT 1TT7474 181-140 Motorola MC7483 168 i 40 TI SN7491A 
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168-4~ 7491 
168-44 '7492 
168-47 
168-49 
168-50 
168-53 
191-170 
616-95 
191-171 
191-173 
616-62 
169-164 
169-168 
169·169 7493 
169-173 / 
169-174 
HI9-177 
169·178 
169·180 
169-181 
189·53 
189·55 
189-57 
189·59 
189·62 
189·69 7494 
189-71 
189·74 
189·78 
189·79 
189·81 
189·82 

, 96·18 
* 702 

624·19 
624·16 
617· 9 
617·10 

"21·,, 
*704 
* 741 

617· 6 
617·16 
617·17 7495 
617'18 
922 •25 

.if 98-20 \ 
t 98·21 
,,06· 6 

553·39 
555·48 
553·40 
544·54 
.173·108 

, 96·18 
173·111 

, 
173·113 
173·115 
173·117 
173 .• 11 9 

, 97· 5 
\173·12Q 
173-122 
173·123 
173-128 7~96 
173-135 
173~124 

198· 9 
,631·81 
t 96·18 
' 96·18 

198-11 
198·14 " 
198-16 
631·84 '. 

t 123.20 
198·18 
198·19 

'631·85 
198·22 
631·88 I 

198·23 , 
198·25 

Sou,. , Devloe 

n SN7491A 
Fairchild 7492 

Ferranti iZN7492 
Hitachi, HD7492 
ITT Ili7492 
Motorola MC7492 
National OM7492 
Sign~ics 7492 
SW Sw7492 
Telefunken TL7492 
TI SN7492A 
TRW 7492 
Fairchiid 7493 

Ferranti IZN7493 
Hitachi H07493 
ITT ITT7493 
Motorola, MC7493 
National OM7493 
Signetics 7493 
SW SW7493 
Telefunken TL7493 
TI SN7493A 
TRW 7493 
Fairchild 7494 

/ 

Ferranti ZN7494 
ITT / 1TT7494 

Motorola MC7494 

SignlitfcsJ 7494 

SW, SW7494 
, 

Telefunken TL7494 
n SN7494 

Fairchild 7495 

Ferranti' ZN7495A 
ITT ITT7495 

Motorola MC7495 

National DM7496 

Signetics 7495 
I , 

SW SW7495 

Telefunken TL7495 
TI' SN7495A 

Fairchild 7496 

Ferranti ZN1496 
Hitachi, HD7496 
ITT 1TT7496 

I 

Motorola MC7496J 
I , 

. ,'National 'OM7496 

Signelics 7496 

,SW SW7496 

Telefunken Tl74.9~ 
TI SN749f. 

P .... Un. 

631-90 
17'5-96 

, 96-18 
175-98 
175-100 
175-102 
175-104, 
175-106 
g5-107 
75-109 

175-110 
175-112 
175·114 
171·113 

(' , , 96'18 
' 171-119 

171·12,1 
171.123 
171·125 
171-127 
171·132 
171-133 
171·134 
1,71·136 
111·140 
196·78 
196·187 
639.64 

't 96·18 
, ,96\18 
,,96·18, 

196·189 
196·192 
630·69 
196·194 
630·71 
196·195 
630·72 
197· 5 
630.74 
197· 6 
197· 8 
630·76· 
629·92 
630. 3 

, 96-18 
, 96·18 

196·80 
196·83 

'629·101 
196·86 
630·29 

,,23·20 
t 123·20 

196·88 
629·82 
630·15 

~~::~~8 
196·91 

. 629·88 
! 196·92 

196·94 
629·115 
H1'7·41 " 
630·116, 

t 96·18 
t 96,18 

197·43 
197·45 
197·47 
630-118 
197/·49 
630·120 
197·51 
630·122 
197·52 
630;123 
197·54 
630:126 
197,65 
19'1·57 
830·128 

) 

81 
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7496 TRW 7496 197·58 7506 
630·129 

7497 Fairchild 7497 199·66 
Telefunken TL7497 199·66 
TI SN7497 199·68 

, 87·19 
755107 5ignetics 75S107 390·53 7507 
755108 Signetics 755108 391·13 
755207 5ignetics 75S207 390·34 

398·119 
755208 5ignetics 755208 390·41 

398·121 
75S28 National DM75S28 * 737 

-, 

626·88 
75829 National DM75S29 * 737 

626·87 
75S88 National DM75S88 *749 

616·107 
75S97 National DM75S97 * 702 7510 

624·64 
75V01 SiI'-nix S75V01 * &08 

* 508 
382·37 
396·53 

75V02 SlIiconlx S75Y02 * 608 
* 508 

382·38 
396·54 

75Vi1 Siliconix S75V11 * 508 
*&08 

382·39 
396·56 ?5107 

75V12 SII'-nix S75V12 * 508 
* 508 

, 382·40 
396·57 

75Y21 Slllconlx S75V21 * 508 
* 508 

382·41 
396·58 

75Y22 Siliconix S75Y22 *508 
* 508 

382·42 
396·59 

750 Fairchild ,.A750 ,104·12 
I Plessey SBA750 526·115 

SP750B 517·16 
571·108 

TBA750 523·62 
Signetics TBA750 523·80 75108 

526·129 
TCA750 524·171 

7501 AD AD7&01 *431 
AD7501J *431 

371·34 
AD7501K *431 

371·35 
AD7501S *431 , 371·36 

Intersil IM1601C 618·14 
IM7501M 618·15 

7502 AD AD7&02 *431 
AD7502J *431 

370·96 
AD7602K *431 75109 

370·97 
AD7502$ *431 

370·98 
7503 AD AD7503 *431 

A,D7503J . *431 
371·37 

AD7503K *431 
371·38 

AD7503S *431 
371·39 

7504 Toshiba TA7504 529·43 7511 
7505 Intersil IM7505A 615·49 

IM7505A·l .614·58 
IM7505A·2 614·86 

7508 AD AD7508 *431 
AD7508J *431 

372· 5 
AD7508K *431 

62 

B_ 
Source DevIce Peg&-L1ni Number Source Device 

AD AD7506K 372· 6 7511 AD A07511J 
AD7508S *431 AD7511K 

371,104 
AD7508T *431 AD7511S 

371·105 
Toshiba TA7506 529·20 Intersil IM7511C 
AD AD7507 *431 IM7511M 

AD7507J *431 National OM7511 
371·78 75110 AMO AM75110 

AD7507K *431 Fairchild 75110 
371·79 75110C 

AD7507S *431 ITT ITT75110 
371·84 Motorola MC75110 

AD1507T *431 National 0575110 
371·85 Raytheon RC75110 

Intersil IM7507 615·50 TI 5N75110 
IM7507·1 614·123 
IM7507·2 614·87 

AD AD761 0 ' *428 75112 Fairchild 75112 , 
AD7510DIJ *428 75112C 

364·36 TI SN75112 
AD7510DlK *428 76113 Motorola MC75113 

364·37 n 5N75113 
AD7510DIS *428 75114 TI SN76114 

364·38 75115 TI SN75115 
AD751 OJ *428 75116 TI SN75116 

364·33 75117 TI SN75117 
AD7510K *428 75118 TI SN75118 

364·34 75119 TI 5N75119 
AD7510S *428 7612 AD AD7512 

,364·35 AD7512DIJ 
AMO AM75107B 391·17 
Fairchild 76107 , 95· 3 AD7512DIK 

75107AC 390·44 
76107BC 391.19 AD7512DIS 

ITT ITT75107A 390·46 
ITT75107B 391·21 / AD7512J 

Motorola MC75107 390·48 
National DS75107 *475 AD7512K 

*475 
390·50 AD7512S 
391·23 

Raytheon RC75107A 390·51 Intersil IM7512C 
TI SN75107 , 92·10 IM7512M 

, 92·11 National OM7512 
, 95·22 75121 Fairchild 75121 
, 96· 1 

SN75107A 390·55 National 0575121 
SN75107B 391·25 TI SN75121 

AMD AM75108B 391·27 75122 Fairchild 75122 
Fairchild 75108 , 95· 3 75122C 

75108AC 391· 5 National 0575122 
75108BC 391·29 TI SN75122 

ITT ITT75108A 391· 7 75123 Fairchild 75123 
1TT75108B 391·31 

Motorola MC75108 391· 9 National 0$75123 
National D$75108 *475 TI. SN7~123 

391·33 75124 Fairchild 75124 
OS75108A 391·10 75124C 

Raytheon RC75108A 391·11 National OS75124 
TI SN75108 , 92·10 TI SN75124 

, 92·11 7513 AD AD7513 
SN7510!jA 391·15 AD7513J 
SN75108B 391·35 

AMD AM75109 387· 6 AD7513K 
Fairchild 75109 , 95· 3 

75109C 387· 8 AD7513S 
ITT ITT75109 387·10 
Motorola MC75109 387·11 75138 ITT ITT75138 
National OS75109 387·13 Silicon G 5G7513a 
Raytheon RC75109 387·14 11 SN75138 
TI SN75109 387·17 75140 Motorola MC75140 

, 92·10 TI SN75140 
, 92·11 75142 TI SN75142 
, 96· 1 75150 Fairchild 75150 

AD AD'511 *428 National 0575150 
AD7511DIJ *428 Raytheon RC75150 

364·42 TI SN75150 
AD7511DIK *428 75152 TI SN75152 

364·43 75154 Fairchild 75154 
AD7511DIS *428 75154C 

364·44 National OS75154 
AD7511J *428 Raytheon RC75154 

'llndicates page number in Application Note Directory * Indicates additional data is provided on the page noted 

B ... 
PIg&-Lin8 Number Source Device Page-Lin. 

364·39 75154 TI SN75154 388·39 
*428 75155 Hitachi H075155 176·177 

364·40 7518 AD AD7518 *430 
*428 AD7618J *430 

364·41 364·69 
618· 5 AD7518K *430 
618·10 364·49 
181·191 AD7518S * 430 
387·19 364·70 

, 95· 3 AD7518T *430 
387·21 364·50 
387 ·23 75180 TI SN75180 198·129 
387 ·24 75182 TI 5N75182 390·22 
387 ·26 75183 TI 5N75183 386·42 
387 ·28 75188 TI 5N75188 385·54 
387·30 75189 TI 5N75189 389· 2 

, 92·10 5N75189A 389·13 
, 92·11 7519 AD AD7519 *430 
, 95· 3 AD7519J * 430 

387·32 366·107 
387 ·33 7620 AD AD7520 * 420 
387·34 AD7520J , *420 
386·27 377·54 
386·25 AD7520K *420 
390· 6 377·51 
393·19 , AD7520L * 420 
393·21 377·46 
393·23 AD7620S *420 
393·25 377 ·55 

*428 AD7520T * 420 
* 428 377·52 

366·52 AD7520U U *420 
*428 377·47 

366·53 ITT ITT7520 397·109 
* 428 National OM7520 175·156 

366·54 ,124. 1 
*428 057520 397·113 

366·49 5ignetics 7520 397·115 
*428 Silicon G SG7520 397·119 

366·50 TI SN7520 397·123 
*428 SN7520 SERIE$ 96· 1 

366·51 75207 Fairchild 75207 398·112 
618·16 , 95· 3 
618·18 75207C 390·31 
181·111 ITT ITT75207 390·32 
385·20 National DS75207 *475 

, 95· 3 * 416 
385·23 . 390·33 
385·29 398·117 

, 95· 3 TI SN75207 390·35 
388·26 398·122 
388·29 , 95·22 
388·35 , 95·22 
385·33 75208 Fairchild 75208. 398·113 

, 95· 3 , 95· 3 
385·35 75208C 390·38 

. 385·39 ITT ITT75208 390·39 
, 95· 3 National DS75208 * 475 

388·14 *475 
388·16 390·40 
388·20 398·118 

*430 TI SN75208 390·42 
*430 398·123 

363·46 7521 AD AD7521 *42Q 
*430 AD7521J *420 

363·47 378·60 
*430 AD7521K *420 

363·37 378·58 
393· 4 AD7521L *420 
393· 5 378·56 
393· 6 AD7521S *420 
388· 3 378·61 
388· 4 AD7521T *420 
388' 6 , 378·59 
385· 6 AD7521U * 420 
385· 7 378·57 
385· 8 ITT ITT7521 397·110 
385·10 National OS7521 397·114 
390·25 Signetics 7521 397·116 

, 95· 3 Silicon G SG7521 397·120 
388·37 TI SN7521 397·124 
388·38 7622 AD AD7522 *422 
388·41 AD7522J *422 
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75n AD A07522J 377·62 7630 AD AD7530 * 421 75368 Motorola MC75368 163·157 75460 National OS75460 395·80 
AD7522K * 422 AD7530J *421 198·151 Silicon G SG75460 395·96 

377·60 377·56 394·121 TI SN75460 395·110 
AD7522L *422 AD7530K ~ * 421 TI SN75368 198-152 15461 Fairchild 75461 395·60 

377-58 377-53 394.122 ITT ITT75461 395-70 
AD75228 *422 AD7530L *421 75369 TI SN75369 '394-35 Motorola MC75461 395-73 

377·63 377·50 75370 ITT 1TT75370 394·99 National OS75461 395·81 
AD7S22T *422 75303 TI SN75303 515-61 TI SN75370 394-100 Silicon G SG75461 395-97 

377-61 75308 TI SN75308 515·66 , 95-22 TI SN75461 395·111 

I AD7522U *422 , 96- 1 7538 Fairchild 7538C 398-78 75462 Fairchild 15462 395-153 
377-59 7631 AD . AD7S31 *421 ITT ITT7538 398·81 ITT ITT75462 395·157 

Ill' ITT7522 397·128 AD7531J *421 Motorola MC7538 398-134 Motorola MC75462 395·159 
Motorola MC7522 397-132 378·23 National OS7538 398-88 National OS75462 396· 2 
National OS7522 397-136 AD7531K *421 Silicon G SG7538 398-92 Silicon G, SG75462 396· 9 
Signetics 7522 397·138 378·22 7539 Fairchild 7539C 398·79 TI SN75462 396·16 
SiliconG SG7522 397·142 AD7531L *421 Motorola MC7539 398-85 75463 Fairchild 75463 396· 72 
TI SN7522 397-146 378-21 Natjonal OS7539 . 398·89 Hitachi 75463 396-77 

75224 Fairchild 76224C 397·81 75322 NlIIIonel 0575322 *498 Silicon G SG7539 398-93 lTT ITT75463 396·79 
75225 Fairchild 75225C 397 -82 , 

394-95 754 NEC ~PD754 203·t5l Motorola MC75463 396·81 
7523 ITT ITT7523 397·129 TI SN75322 394·96 76401 TI SN75401 395-104 National OS75463 396·85 

Motorola MC7523 397-133 , 122-\2 75402 TI ' SN75402 396·10 Silicon G SG75463 396-92 
National 057523 397·137 75324 Fairchild 75324 394·141 75403 TI SN75403 396-97 n SN75463 396-100 
Si9netics 7523 397·139 National 0875324 *497, 75404 TI SN75404 396-148 '75464 Fairchild 75464 . 396-126 
Silicon G SG7523 397·143 394·143 75411 TI' SN75411 395·105 ITT 

j 
ITT75464 396·130 

TI SN752~ 397·147 Raytheon RC75324 394·144 75412 TI SN75412 396·11 Motorola MC75464 396·132 
75232 Fairchild 75232C 398·52 Signetics 75324 394·146 75413 TI 5N75413 396·98 Najional 0575464 396·136 

TI SN75232 398·73 TI SN75324 394·147 75414 TI. SN75414 396·149 Silicon G SG75464 396·143 
75233 Fairchild 75233C 398·53 , 96· 1 7542 ~ National OM7542 183·25 TI SN75464 396·151 

TI SN75233 398·74 ,110. 4 75430 TI SN75430 395·106 75470 Fairchild 754708 395·61 
75234 AMO AM75234 398~20 75325 AMO SN75325 395·15 75431 TI SN75431 395. 107 TI SN75470 395·112 

Fairchild 75234C 398·24 Fairchild 75325 395.17 75432 TI SN75432 396·12 75471 Fairchild 754718 395·62 
ITT ITT75234 398·27 ITT ITT75325 395·19 75433 TI SN75433 396·93 TI S!'l75471 395·113 
'TI SN75234 398·32 Motorola MC75325 395·21 75434 TI SN754g4 396·144 75472 Fairchild 7'54728 395·154 

75235 AMO AM75235 398,21 National 0875325 *495, 7544 National OM7544 'I 200·35 TI . SN76472 396·18 
Fai;child175235C 398-25 395·23 75450 Fairchild 75450 3.95-57 75!473 Fairchild 754738 396,'73 
ITT ITT75235 398·29 Raytheon RC75325 395·25 ITT 1TT75450 395·67 TI SN75473 396·101 
TI SN75235 398·33 ,Signetics 75325 395·27 Motorola MC75450 395·71 75474 Fairchild 754748 396·127 

75236 ITT ITT75236 ' 398·98 Silicon G SG75325 395·29 National OS75450 395· 78 TI SN75474 396-147 
TI SN76236 398·103 TI SN75325 395·31 Raytheon RC75450 395-82 396·152 

75237 .ITT ITT75237 398·100 75326 Fairchild 75326C 395· 3 Signetics 75450 395~86 75475 TI SN75475 396·19 
TI SN75237 398·104 ITT ITT75326 395· 4 754.50A 395·87 75480 TI SN75480 381·40 

75238 AMO AM75238 398-36 TI SN75326 395· 6 Silicon G SG76450 395·94 75481 TI SN75481 381·21 
Fairchild 75238C 398·39 75327 Fairchild 75327C 395· 8 TI SN75400 t. 95'22 75486 TI SN75486 381·77 
TI SN75238 398·43 ITT ITT75327 395·9 , 96·.2 75487 TI SN75487 381·142 

75239 Fairchild 75239C 398·40 TI SN75327 395·11 SN75450B 395·108 75491 Fairchild 75491AC 38.1·117 
TI SN75239 398,44 75328 TI SN75328 395-13 75451 Fairchild 75461 395·58 754918C 381·118 

7524 Fairchild 7524C 397·79 75329 TI SN75329 395·33 ITT 1TT75451 395·68 75491C 381·116 
ITT . ITT7524 397·85 7534 Fairchild 7534C 398·50 Motorola MC75451 395-72 Mot()rola MC75491 381-128 
Motorola MC7524 397·89 ITT ITT7634 398·56 National 0575451 395-79 National OS75491 381·131 
National OS7524 397·93 Motorola MC7534 398·60 Raytheon RC75451 395·83 , 95-12 
Signetfcs 7524 .397·95 National 087534 398-65 Si9netics 75451 395·88 TI SN7549Ji 381·133 
Silicon G SG7524 397 ·100 Silicon G SG7534 398·69 . 75451A 395·89 75492 Fairchild 75492AC 381·61 
TI/ SN7524 397·104 7535 Fairchild 7535C 398-51 Silicon G SG75451 395·95 754928C 381·62 

75244 TI SN75244 398·157 ITT ITT7535 398·57 TI SN75451 , 95·22 75492C 381·60 
7525 Fairchild 7525C 397,80 MOlorola MC7535 398·62 SN75451B 395·109 Motorola MC75492 381· 70 

ITT ITT7525 397·86 National OS7535 398·66 75452 Fairchild 75452 395·152 . National OS75492 381·71 
Motorola MC7525 397·90 Silicon G SG7535 398·70 ITT ITT75452 395·156 , 95·.12 

" National 057625 397·94 75358 Motorola MC75358 198·150 Motorola MC75452 395·158 TI SN75492 381-78 
Signetics 7525 397·96 394·120 . National OS75452 395·162 75493 National 0575493 381·132 
Silicon G SG7525 397·101 TI SN75358 163·158 , 92· 3 TI SN75493 381·134 
n SN7525 397·105 7536 TI SN7536 ,122·12 Raytheon RC75452 396· 3 75494 National OS75494 381·72 

7.526 TI SN7526 397·148 75361 ITT 1TT15361A 394-84 Si9netics 754528 396· 5 TI SN75494 381.·79 
75261 TI SN75261 398-126 Motorola MC75361 394.85 Silicon G SG75452 396· 8 75497 TI SN76497 381·82 

,120·12 NotIona' 0875361 *498 TI SN75452B 396·14 75498 TI SN75498 SSI.·106 
7527 TI SN7527 397·149 394·86 75453 Fairchild 75453 396· 71 7650 AD AD7650 *424 
75270 TI . SN75270 198·106 Si9netics 75361A 394·90 Hitachi 75453 396·76 

Ninional 
374·48 

, 95·22 TI SN75361A 394·91 Motorola MC75453 396·80 7551 OM7551 182-10 
7528 Fairchild 7528C 397·153 75382 Nllllona' 0875362 *498 Nationai' OS75453 396·84 , 97· 5 

ITT ITT7528 397·157 394·87 Raytheon RC75453 396·86 7552 Intersil IM7552·1C 622·39 
Motorola Me7528 398· 5 TI 5N75362 394·92 Signetics 75453B 396·88 IM7552·2C 622·53 
National 057528 398- 9 76363 TI SN75363 394·97 Silicon G SG.75453 396·91 IM7552.2M 622·62 
Silicon G SG7528 398·11 75384 Notional 0875384 * 500 TI SN75453B 396·99 IM7552C 622·64 
TI SN7528 398·15 394·88 75454 Fairchild 75454 396·125 IM7552M 622· 78 

1529 Fairchild 7529C 397·154 TI SN75364 394·123 lIT ITT75454 396·129 National OM7552 175·152 
ITT 1TT7529 398· 2 75365 ITT ITT75365 394·106 Motorola MC75454 396·131 7553 National 'OM7653 191·20 
Motorola MC752g 398· 6 Motorola MC75365 394-107 National OS75454 396·135 7554 National OM7554 175·149 
National OS762.9 398·10 Notional 0875385 .·501 Raytheon RC76454 396·137 7555 National OM7555 174-130 
Silicon G SG7529 398·12 394-108 Signetics 754548 396·139 7556 National OM7556 172·162 
TI SN7529 398-16 TI SN75365 394·112 Silicon G SG75454 396·142 7560 National OM7560 175·29 

753 Faircllild ~753 513- 7 ,120·12 TI ' SN75454B 396·150 7563 National OM7563 173·41 
623·20 75367 ITT 1TT75367 198·155 7546 National OM7546 197·95 757 Fairchild ~757 513·77 

f 105· 5 TI SN75367 198·166 75460 FairChild 75460 395·59 521.·36 
,106- 6 75368 ITT 1TT75368 394·1T9 ITT ITT75460 395·69 ( ,102·13 

Arrangedalphanumerically from left to right 
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ICMASTER 
Bale Bale 
Number Source Device P ...... LIn. Number 

7570 AD A07570 *428 7611 
A07670J *428 

373-68' 
A07570L *428 

373-69 
N,ational OM7570 197-166 76110 

631-61 76111 
7576 National OM76?5 * 739 76113 

* 739 76115 
198-162 76116 
609- 6 7613 

7578 National OM7678 * 739 76r30 
* 739 76131 

198-163 76149 
609- 7 7615 

7677 National OM7677 * 702 
610-42 762 

7~78 National OM7578 * 702 
610-43 

758 Fairchild ,.A758 523-109 7820 
, 105- 5 
'105- 6 
, 105- 7 

NEC pP0758 871-127 
Plessey SL758 523-131 
RCA CA758 523-135 
Signetics ,.A158 523-137 7821 

759 Fairchild ,.A759 529-97 
532-10 
540-46 

,.A759C 529-98 
532-11 
546-16 76242 

7590 National DM7590 631-35 76243 
7595 National DM7595 626-15 76246 
7596 National DM7596 626-16 76267 
7597 National DM7597 624-67 76298 
7598 National OM7698 * 702 763 

624·23 764 
, 97· 5 7840 

7699 National OM7599 *704 
6'7·21 

76 PMI DAC-76 376-92 
379· 4 
560-79 

DAL·76B 376-93 
DAL-76C 376·94 76400 
DAL-76E 376-95 76401 

Rockwell 76XX 867- 9 76402 
76L97 National DM76L97 624-77 7841 
760 Fairchild ,.A760 '104-11 

,.A760e 517-36 
PA760M 517-35 

Signetics TCA760 521-120 
7600 Fairchild ,.A7600 , 115- 1 
76000 TI SN76000 521-127 
76005 TI SN76005 521-161 7842 
76011 TI SN76011 521-128 
7802 Harris HM7802 *882 

HM7802-2 * 882 
610-16 

HM7802·6 * 882 
610-10 76423 

76021 TI SN76021 521·129 76425 
76024 TI SN76024 521·130 76426 
7803 Harris HM7803 *882 76427 

HM7803-2 * 882 76428 
610-17 7843 

HM7803-5 *882 
610-11 

761 Plessey SP761B 397·15 
Siemens TAA761 530· 3 

547· 9 
7810 Herrl. HM7810 * 882 7844 

HM781 0-2 *882 
611-18 

HM781 0-6 * 882 
610-89 

HM7610A-5 610·74 76450 
76104 TI SN76104 523-146 76460 
76105 TI SN76105 523-147 765 
7811 Harris HM7811 *882 

HM78"-2 * 882 

64 

B_ 
Source ~evice Pq.Una Number 80urce Device 

Harris HM76"-2 611-19 76524 TI SN76524 
HM78"-6 * 882 76525 TI SN76525 

610-90 76544 TI ' SN76544 
HM7811A-6 * 882 76545 TI SN76545 

610-75 76565 TI $N76565 
TI SN76110 523-148 7660 Harris HM7660 
TI SN76111 523-149 HM7660-2 
TI SN76113 523-160 HM7660-5 
TI SN76115 523-151 76600 TI SN76600 
TI SN76116 523-152 7661 Harris HM7661 
National DM7613 182- 3 HM7661-2 
TI SN76130 522-47 HM7661-5 
TI SN76131 522-48 76635 TI SN76635 
TI SN76149 522-49 76642 TI SN76642 
Harris HM7615 163-106 76643 TI SN76643 

HM7615-5 610-69 
Plessey SP762B 397·14 76644 TI SN76644 
Siemens TAA762 530- 4 76650 TI SN76650 

547-11 76651 TI SN76651 
Herrls HM7820 * 882 76660 TI SN76660 

HM7820-2 * 882 76665 TI SN76665 
612- 7 76666 TI SN76666 

HM7820-6 * 882 76669 TI SN76669 
611-95 76675 TI SN76675 

HM7820A-6 * 882 76676 TI SN76676 
611-85 76678 TI SN76678 

Harris HM7821 * 882 76688 TI SN76688 
HM7821-2 * 882 76689 TI SN76689 

612- 8 767 Fairchild ,.A767 
HM7821-6 * 882 

61) -96 76701 TI SN76701 . HM7621A.5 611-86 76702 TI SN76702 
TI SN76242 525-171 76710 TI SN76710 
TI I SN76243 525-172 76721 TI SN76721 
TI . SN76246 525-173 76727 TI SN76727 
TI SN76267 525-174 76730 TI SN76730 
TI SN76298 525-175 7678 National DM7678 
Plessey SP763B 397-58 7679 National DM7679 
Plessey SP764B 397,59 768 IPI M768 
Ha"ls HM7840 * 882 76810 TI SN76810 

HM7840-2 * 882 76811 TI SN76811 
612-61 76812 TI SN76812 

HM7840-6 * 882 77 Rockwell 77XX 
612-42 778201 National OM778201 

Motorola MCM7640 612-48 
National . DS7640 389-16 778202 National OM778202 
TI SN76400 523-180 
TI SN76401 523-181 778221 National OM778221 
TI SN76402 523-182 
Herrla HM7841 * 882 778222 National OM778222 

HM7841·2 * 882 
612-62 778228 Natlona' OM778228 

HM7841-5 * 882 
612-43 778229 National OM77S229 

Motorola MCM7641 612·49 
National DS7641 392- 9 778296 National OM77S296· 
Harris HM7842 * 882 

HM7842-2 * 882 778298 National OM77S298 
613-16 

HM7842-5 * 882 77S95 National OM778a5 
612-101 

Motorola MCM7642 613- 4 77898 National OM778a8 
TI SN76423 523-183 
TI SN76425 523-184 770 Signetics TCA770 
TI SN76426 523-185 
TI . SN76427 523-186 7700 National DM7700 
TI SN76428 523-187 7705 Motorola MC7705C 
Harris HM7843 * 882 7706 Motorola MC7706C 

HM7843-2 * 882 7708 Motorola MC7708C 
613-17 7712 Intersil IM7712 

HM7843-5 * 882 Motorola MC7712C 
612-102 Synertek SY7712 

Motorola MCM7643 613- 5 7715 Motorola MC7715C 
Harrla HM7844 * 882 7718 Motorola MC7718C 

HM7844-2 * 882 7720 Motorola MC7720C 
613-18 7722 Intersil IM7722 

HM7844-6 * 882 Synertek SY7722 
612·103 7724 Motorola MC7724C 

TI SN76450 523-188 7733 Intersil IM7733C 
TI SN76460 523-188 IM7733M 
Plessey SP765B 397-57 775 Fairchild ,.A775C 
Siemens TAA765 530- 5 776 Fairchild ,.A776 

547·10 ,.A776C 

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

B_ / 

P~Une Num~ Source Device P~Un. 

526-86 776 Fairchild ,.A776C 554-42 
526-29 pA776M 531-101 
526-87 553-48 
526-88 777 Fairchild ,.A777 , 98-17 
525-14 , 98-18 
198-171 ,.A777C 543-48 
608-90 ,.A777M 538- 4 
608-88 Silicon G 5G777 538- 5 
527-35 SG777C 543-49 
198-172 TI ,.A777C 543-50 
608-91 ,.A777M 538- 6 
608-89 7780 Intersil IM7780C 628-17 
521-34 Synertek SY7780 628-19 
523-90 7795 National DM7795 626-17 
523-91 7796 National DM7796 626-18 
526-137 78 Fairchild ,.A78G 569-33 
527-36 ,.A78HG 569-36 
527-37 ,.A78MG 569-32 
526-138 78C05 Fairchild ,.A78C05C 562-39 
526-139 78C08 Fairchild ,.A78C08C 563-38 
526-140 National ,.A78C08C 562-109 
526-141 78C12 Fairchild ,.A78C12C 563-103 
523-92 78C15 Fairchild ,.A78C15 564-41 
523-93 78C17 Fairchild ,.A78C17C 564-78 
523-37 78C18 Fairchild ,.A78C18C 564·90 
523-38 78C20 Fairchild ,.A78C20C 564-111 
526-142 National MM78C20 160-61 
523-94 78C24 Fairchild ,.A78C24C 565-28 
523-110 78C29 National MM78C29 160-58 

'105- 8 387·46 
525-47 78C30 National MM78C30 160-54 
525-48 387- 3 
525·49 78C82 Fairchild ,.A78C82C 563-66 
525-50 78HV05 Signe~cs pA78HV05 562-7.4 
525-Bl 78HV06 Signetics ,.A78HV06 563-10 
526·60 78HV08 Si9!'1etics ,.A78HV08 563-55 
606·33 78HV12 Si9netics ,.A7ljHV12 564-13 
606-34 78HV15 Si9netics ,.A78HV15 564·64 
572· 5 78HV18 Signetics ,.A78HV18 564-103 
524-159 78HV24 Signetics ,.A78HV24 565-47 
204- 3 78H05 Fairchild . ,.A78H05 562-96 
561·76 78H12 Fairchild ,.A78H12 564·21 
867·10 78LS20 National DS78LS20 389-34 

* 733 78LOO Fairchild ,.A78LOO ~ 115- 1 
624-102 78L02 Motorola MC78L02C 562- 3 

* 733 Signetics ,.A78L02C 562- 4 
624-103 TI ,.A78L02C 562· 5 

* 720 78L05 Fairchild ,.A78L05C 562- 6 
611-37 Motorola MC78L05 562- 7 

* 720 National LM78L05C 562-11 
611·38 Plessey SL78L05 562-24 

* 718 Signetics ,.A78L05C 562-12 
613-26 TI ,.A78L05C 562-13 

* 718 78L06 National LM78L06C 562-102 
613·25 Plessey SL78L06 562-105 

* 714 Signetics ,.A78L06C 563-24 
612-38 TI ,.A78L06C 563-25 

* 714 78L08 Fairchild pA78L08C 563-27 
612-39 Motorola MC78LOS. 563-28 

* 735. National lM78L08C 563·32 
625·104 Plessey SL78L08 563·35 

* 736 TI pA78LOS 563-33 
625·105 78109 Fairchild ,.A78L09C 563·72 I 

523-82 78LlO National LM78L1OC 563-78 
523-105 78L12 Fairchild ,.A78L12C 563-88 
375- 2 Motorola MC78L12 563·89 
562-42 National DS78L12 198-133 
562-112 LM78L12C ~:f* 
563-41 Plessey SL78L12 563-98 
628-107 Signetics 78L12C 563-94 
563-106 TI ,.A78L12C 563-95 
628-113 78Ll5 Fairchild pA78L15C 564-27 
564-44 Motorola MC78L15 564-28 
564-91 National LM78L15C 564·32 
565- 2 Plessey SL78L15 564·36 
628-108 Signetics 78L15C 564·33 
628-114 TI ,.A78L 15C 564-34 
565-31 78Ll8 Fairchild ,.A78L 18 564-79 
633·68 Motorola MC78L18 564·80 
633-69 National LM78L 1 BC 564-84 
520-46 Plessey Sl78L18 564·86 

, 9B·19 7Bl20 National DS78L20 389-42 
531·100 389-43 
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PART NUMBER INDEX .... a- a- a-
Num .. s.u- IItnrIce ' .... U ... Number Source IItnrIce ' .... un. Number Iource Device p"'-u... Number Source DevIaa ' .... U ... , 
78L20 Plessey SL78L20 564·110 7805 Silicon G SG7805CK 562·83 7820 AMO OM7820 390· 7 79EOO Fairchild ,.A79EOO ",5· 1 
78L24 Fairchild ,.A78L24 565·15 SG7805K 562·82 OM7.820A 390,15 79E02 Fairchild ,.A79E02 565·76 

Motorola MC78L24 565·16 TI ,.A7805M 562·84 National OS7820 390· 9 /. ,.A79E02C 565·77 
National LM78L24C 565·20 7806 Fairchild ,.A7806C 563· 3 , 92· 3 79E05 Fairchild ,.A79E05 565·105 
Plessey SL78L24 565·26 ,.A7806M 563· 4 , 9.2· 4 ,.A79E05C 565·106 

78L26 Fairchild ,.A78L26C 662· ,2 Motorola MC7806C 563· 5 'I 92· 5 79L03 Motorola MC79L03 / 666·78 
78L30 Plessey SL78L30 565·59 National 057806 / 398·132 OS7820A 390·17 79L05 Motorola MC79L05 565·80 
78L62 Fairchild ,.A78L82C 563·23 LM7806 563· 6 Signatics OM7820 390·11 79L12 MotOlola MC79L12 .566·81 
i8L82 Fairchild ,.A78L82C 563·67 Plessey SL7806 .563.· 7 OM7820A 390·19 79L16 . Motorola ,.MC79L15 566·109 
i8MOO Fairchild ,.A78MOO "'5· 1 Signatics ,.A7806 563·11 7822 National OS7822 388· 9 79L1.8 Motorola MC79L18 . 567·28 . 
78M05 Fairchild ,.A78M05C 662·40 ;~7806C 563·12 7~24 Fairchild ,.A7824C, 565·38 79L24 Motorola MC79U4 567·52 

,.A78M05M 562·41' 5Hicon G SG7806CK 563· 8 Motorola MC7824C 565·40 79M05 Fairchild ,.A79M05C 565·82 
Motorola MC78M05C .562·43 SG7806CT 562·107 National LM7824 565·42 TI ,.A79M05 . 565·90 

, Plessev SL78M05 562·45 SG7806K 563· 9 Plessey SL7824 565·43 79M06 Fairchild ,.A79M06C 566·26 
5ignatics ,.A78M05 562·46 SG7806T 562·106 Signatics ,.A7824 , 565·45 TI ,.A79M06 566·31 

,.A78M05C 562·47 n ,.A7806C 563·14 ,.A7824C 565·46 79M08 Fairchild ,.A79M08C 566-48 
TI ,.A78M05C 662·48 ,.A7806M . 663·15 Silicon G 5G7824CK 665·50 TI ,.A79M08 . 51i6·53 

,.A78M06M 562·49 7807 ~I 087807 *481 SG7824CT 5li5·27 79M12 · Fairchild ,.A79M12C 566·90 
18M06 Fairchild ,.A78M06C 562·110 394·42 SG7824K 565;49 TI ,.A79M12 566·92 

,.A78M06M 662~111 7808 FairChild ,.A7808C 563·49 SG7824T 565·26 79M15· Fairchild ,.A79M16C 567· 6 
Motorola MC78M06C 562·113 ,.A780~M . 563·50 TI ,.A7824C 565·51 TI ,.A79M15 567· 8 
Plessey 5L78M06 ; 562·115 Motorola MC7808C 563·51 \ ,.A7824M 565·62 79M20 · Fairchild ,.A79M20C 567.44 

. Signatics ,.A78M06C 562·116 Natjonai LM7808 563·52 7830 AMO . OM7830 386·28 n ,.A79M20 567·45 
,.A78M06M 562~117 Signatics ,.A7808 563·53 Nationai OS7830 386·34 79M24 Fairchild ,.A79M24C 567·68' 

TI ,.A78M06C 562·118 ,.A7808C 563·54 ' \ f 92· 3 TI ,.A79M24 567·60 
,.A78M06M 662·118 Silicon G SG7808CK 663·57 " 92· 4 7902 Motorola MC7902C 565·74 

78M08 Fairchild ,.A78M08C 563·39 SG7808CT 563·37 I ,92· 5 7904 Mot()rola MC7904C 565·79 
,.A78M08M 563·40 SG7808K 663·57 Plessey SL1830 565·61 7906 Fairchild ,.A7905C 565·92 

Motorol. MC78M08C 563·42 5G7808T 563,·36 5ignetiCS OM7830 386·36 Motorola MC7905C 565·94 
Plessey SL78M08 563·44 n ,.A1808C 563·61 7831 AMO OM7831 386· 8 National LM790.5 565·93 
Signetics .,.A78M08C 563·45 ( ,.A7808M 563'60 " 386·43 TV ,.A7905C 56!H03 

,.A78M08M- 563·46 781 Fairchild ,.A781 525·56 , 91·11 ,.A7905M 565·104 
TI ,.A78M08C 563·47 ,.106·17 I , 91'·11 7905.2 National LM7905.2 566·12 

1 ,.A78M08M 563·48 7810 \ National 057810 178·122 National OS7831 386·10 7906 Fairchild ,.A7906C 566·33 
78M12 Fairchild ,.A78MI2-C. 563·104 198·141 386·46 Motorola MC7906C 566·34 

~ ,.A78M12M 563·106 
, 

LM7810 563·82 , 92· 5 National LM7906 566·35 
Motorola MC78MI2C 663·107 .n ,.A781 0 563·80 'I 92· 5 n , ,.A7906, 566·36 
Plessey 5L78M12 563·109 7811 National 0578.11 178·123 '97· 5 ,.A7906C . 566·42 
Signatics ,.A78M12C 563·1.11 19'8·143 'I 97. 5 7908 FlIirchild ,.A7908C 566·54 

,.A78M12M 563·112 J812 Fairchild ,.A781tC 564· 5 '197· 6 666·55 
TI ,.A78M12C 664· 2 ,.A7812M 564· 6 , 97· 6 · MotOlola MC7908C 566·56 

I ,.A78M12M 563·112 Motorot, MC7812C 5(4.7 7832 AMO , OM7832 386'47 Nationai LM7908 566·56 
78M15 Fairchild ,.A78M15C 664·42 Nationai 057812 178-73 National DS78~2 386·12 n ,.A7908C . 566·64 

,.A78M15M 664.43 198.,~! 386·49 ,.A7908M 566·43 
Motorola MC78M15C 564·45 LM7812 664· 8 , 92· 5 566:65 
Plessey SL78M16 ,----564·47 Plaasey SL7812 564· 9 , 92· 5 7909 'National LM7909 566·78 
5ignatics ,.A78M15 664·48 Signatics ,.A7812 564·11 7833 . National .057833 393· 7 791 Fairchild ,.A791C 546·24 

,.A78M15C 564·49 ,.A7812C 564·12 \ , 92. 5 7912 Fairchild ,.A7912C 566·102 
. TI ,.A78M15C 564·50 Silicon G SG7812CK 564·15 7834 Nationlll 057834 393·13 Motorola MC7912C 566·103 

,.A18M15M 564·51 SG7812CT 563.0100 , 92· 5 National LM7912 566·98 
J.1I!MI8 Motorola MC78MI8C 564·92 SG7812K 564·14 7836 National . OS7835 393· 9 TI ,.A7912C 566·105 

'78M20 Fairchild ,.A78M20C 564·112 SG7812T 563·101 , 92· 5 ,.A7912M 566·106 
,.A78M20M 564·112 TI ,.A7812C 564·16 7836 National 057836 389·14 7915 Fairchild ,.,..7915C 567·18 

Moiorola MC78M2OC 666· 3 ,.A7812M 564·17 'I 92· 5 Motorola ,.A7915C 567·19 
Plessey SL78M20 666· 4 ,7815 Fairchild ,.A7816C 564·54 7837 National 057837 389·28 National LM7916 567·14 
Signatics ,.A78M20C 665· 5 ,.A7815M 564·55 'I 92· 5 TI ,.A1915 567·22 

. ,.A78M20M 565· 6 Motorola MC7815C 564·55 7838· Nationai OS7838 392·22 ,.A7915C 667·21 
TI ,.A78M2OC 665· 7 National LM7816 564·59 , 92· 5 7918 Fairchild ,.A7918C 567·38 

,.A78M20M 665· 8 Pleasey SL7815 564·60 7839 National 05783~ ·393·11 Motorola MC7918C 567·39 
78M24 ' Fairchild ,.A78M24C 565·29 PMC LAS7815 / 567·20 , .92· 5 National LM7918 '567·37 

( ,.A78M24M 565·30 , Signatics ,.A7815 564·62 7842 Fairchild ,,.A7842M 565·39 TI pA7918C 567·41 
MoIC!roIa MC78M24C 665·32 ~7815C 564·63 Nationai OM78~f 'I 96· 6 ,.A7918M 567·42 
Signatics ,.A78M24 565·34 Silicon G SG7815CK 564·66 7853 NatiOf1/lI OM7853 195·178 7924 Fairchild ,.A7924C 567·66 

; ,.A78M24C 565·35 SG7815CT 564·38 7856. National OS?856 380·40 Motorola MC7924C 567·67 
TI ,.A78M24C 665·36 , SG7815K 564·67 , , 96·12 National LM7924 567·65 

,.A78M24M 665.37 SG7815T 564·39 ' 7858 National OS7868 380· 2 TI ,.A7924C 567·69 
78M30 Plessey SL78M30 665·60 1'1 ,.A7816C . 564·68 'I 95·12 ,.A7924M ( 567·70 
780. Fairchild ,.A780 526·55 ,.A7815M 564·69 7117 Fairchild ,.A787 525·57 794 Motorola MC794 630·62 

,106·17 7818 Fairchild ,.A7818C 564·9,4 7875 National OM7875 .168·142 7952 Motorola" MC7952C 566·11. 
ITT TAA780 522·153 ,.A7818M 564·95 788 Fairchild ,.A788 525·68 796 Fairchild . ,.A796C 571·56 

7800 Fairchild ,.A7800 ,,14·18 MotO(Ola MC7818C 564·96 7880 National OS1880 381·36 798 F,airchild ,.A798 532·36 . 
'I i 15,· I National LM7818 664·98 'I 92·14 , ,.A798C 554'61 

National 057800 198·122 Piaaser SL7BI8 564·99 7885 Fairchild ,.A7885 563:69 ,.A798M 553·51 
7802 Nationai 051802 398·131 Signatics ,.A7818 664·101 . National 087885 381·32 8 Burr·8rownMPC·8D 371·89 
7803 N ...... 087803 *- ,.A7818C 564·102 ( TI ,.A7885C 563·70 MPC.8S 371·48 

394.41 Silicon G SG7818CK 664.104 ,.A7886M . 563·71 ,Oatal ADC·E~88 3n·20 
7806 Fairchild ,.A7806C 562·66 SG7818CT 664·87 7887 National OS788.7 381·24 ! OAC·tea8C 376·3,1 

,.A7805M 562·67 SG7818K 564-·106 7889 National 057889 381·44 OAC·IC!!8M. 37'6·32 
Motorola MC7806d 562;62 SG7818T 564·88 7891 National OS7891 381·16 F8IraIIIItI F8 *963 
Nationai LM7806 ' 662·66 n ,.A7818C 564·107 7895 National OS7895 

, 
381·129 *967 

I Plessey 5L7805 662·68 ,lA7818M 564·106 7897 National 057897 381·26 ,866·13 
Signetics ,.A1805, 562·72 7819 . Nationai 1>S78 1 9 178·18 79 Fairchild ,.A79G 570·38 ,'127·14 

,.A7805C 562.73 - 198·147 ,.A79MG 570·37 Mostek F8 ,,24·15 

Arranged alphanumerically from left to right 
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S Mostek FS ,124.16 ST24 
,126· S 
,128· 8 ST25 
,12S· 9 ST26 
'-12S·10 
,12S·11 

National IMP·S ,124·1S 
,126· 5 
,125·10 , 
,126'13 
,126·14 
,126·15 

\ 
,12S·19 
,128·20 

IMP·BA/620 <1043 ST28 
866·40 

IMP·8C ,125· 4 
,129· 1 

ISP-8AIIiOO * 888 
S67·S0 

TRW MPYSA 168·177 ST30 
SS200 Signetics N8S200 60S·S4 ST31 
8T04 Signetics N8T04 3S0·79 

S8T04 380·sd ST32 
ST05 Signetics NST05 380·43 ST33 

S8T05 380·44 8T34 
ST06 Signetics N8T06 380·65 ST35 

, SST06, 3S0·66 ST36 
I ST09 Raytheon RC8T09 179·24 ST363 .. 

386· 2 
RMST09 179·25 ST37 

3S6· 3 8T38 
Signetics NSTO~ 179·26 8T380 

3S6· 4 8T39 
SST09 179·27 STSO 

386· 5 
8T10 Raytheon RC8T10 182·12 ST84 

RMST10 182~13 8T93 
Signetics NST10 182·14 ST95 

SST10 IS2·15 
ST100 Signetics ST100 3S7·44 
8T101 . Signetics 8Tl01 3S7.45 

./ STIIO Signetics N8T1.10 391·53 ST96 , 
8T111 Signetics N8T111 391:54 
8T13 Fairchild ST13 , 95· 3 

\ '. ST13C 385·17 
8T13M 385·18 8T97 

Motorola MC8T13 385·21 
Raytheon RCST13 3S5·24 

RM8T13 385·25 
/ Signetics NST13 3S5·26 ST9S 

S8T13 385·27 
'8Tl4 Fairchild 8T14 , 95· 3 

ST14C 3S8·23 
8T14M 3S8·24 8XOI 

Motorola MC8T14 3S8·27 8X02 
Raytheon RC8T14 3SS·30 

RMST.14 3SS·31 
Signetics NSTI4 388·32 8X03 

SSTI4 3S8·33 
8T15 Signetics N8T15 ,385· 4 
8T16 Signetics N8T16 389·33 8X04 
8T1a' Signetics N8T18 198·109 

SST1S 198·110 
8T20 / Raytheon RCS'r20 195·100 aX300 

RM8T20 196·101 SO 
Signetics N8T20 195·102 

S8T20 195·103 
8T22 Raytheon RCST22 195.63 . 

RMST22 196·6S 
Signetics N8T22 195·69 

ST23 Fairchild ST23 , 95· 3 
8T23C 3S6·30 
8T23M 385·31 

Motorola MC8T23 3S5·34 
Raytheon RCST23 386·36 

RM8T23 385·37 
Signetici. N8T23 385·3S 

8T24 Fairchild ST24 , 95· 3 80C95 
8T24C 3SS·11 . 8T24M 3SS·12 80C96 

Motorola MC8T24 3SS·15 80C97 
, Raytheon RC8T24 3SS·17 . 
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Source DevIce " Number Souroe DwIM 

\Rayt~n RMST24 3SS·1S SOC9S National MMSOC9S 
Signetics NST24 38~.19 800 ,FairChild TBA800 
Signetics N8T25 39S·135 ITT TBASOO 
AMD NST26 200·18S Plessey TBA800 

392·12 TCASOO 
66S·77 SGS TBASOO 

SST26 201· 4 Signetics TCASOO 
392·13 Telefunken TDASQO 

Mototoia MC8T26 201· 5 SOOO 'Collins CRCSOOO 
392·16 I'll' LP8000 
S68·7S SOOI Intersil SOOIC 

Sign~tics NST26 201· 6 SOOIM 
S68·S0 8007 Intersil S007 

N8T26A 392·17 ~007AC 
~orola MCST28 200·180 

392·20 S007AM 
86S·79 

Signetics NST28 200·IS1 S007C 
392·2( S007C·l 

\ 
86S·S1 8007C·2 

Signetics NST30 392· 4 8007C·3 
Signetics N8T31 201·22 S007C·4 

86S·58 8007C·5 
Signetics . ST32 870·100 8007M 
Signetics ST33 870·101 S007M·2 
Sign~ics N8T34 393·15 8007M·5 
Signetics 8T35 

/ 870·106 8008 Hitachi FAS008 
Sign~ics 8T36 S70·107 Intel 80011, 
Signetics NST363 200·43 

$ST363 200·44 
Si9netics NI\T37 3S9·31 
Signetics NST38 392·25 In"rsil S008C 
Signetics NST380 389·IS 800SM 
Si9netics ST39 S70·111 801 AD ADSOIA 
Signetics N8T80 17S·140 ADSOIB 

S8TSO 17S·141 AD801S 
Signetics N8T84 171·73 B$ckman 801·V12 
Si9netics NST93 170·190 801·V15 
,Motorola MCST9? 170·104 SOI·V1S 

S68·49 S01OV9 
Signetics NST96 170·IOS SOl3 Intersil SOl3C 

a68·53 8013M 
Motorola MCST96 170·105 S017 Intersil 8017C 

86S·50 8017M 
Signetics NST96 170·109 SOl8 Intarsil SOISA ' 

S6S·54 SOl9 Intarsil, 8019A 
Motorola MCST97 170·106 802 Bec~man 802 i 

. 86S·51 8020 Intersil 8020A 
Signetics NST97 170·110 8021 Intersil 8021C 

86S·55 
Motorola MC~T98 170·107 8021M 

868·52 
Signetics N8T98 170·111 S022 Intersil 8022C 

868·66 
Signetics 8XOI 383· 5 8022M 
Signetics SX02 872· 4 

,125· 7 8023 Intarsil 8023C 
'130- 6 

Signetic" 8X03 383· 7 a023M 
60S·28 
871·ISO B025 Hitachi FA8025 

Signetics 8X04 383· a 8030 Collins CRC8030 
608·27 
871·IS1 803S Intarsil 803S 

Signetics 8X300 870·96 8038C 
Sutr·BrownADCSOA.l0 373·79 S038M 

ADCBOA·12 374·41 Lithic Sys LSS038C 
DAC80/CBI 37S·S3 LS8038M 
DACSO/Ceo 377·86 804 B$Ckman S04 
SHCSO 573·60 S043 Intarsil S043 

Micro Net ADC80A·IO 373·S0 8043C 
ADCSOA·12 374·42 S043M 
DACSO/CCD 377·90 8048 Intarsil 8048C 

Zilog ZSO·CPU 867·111 8049 Intarsil S049C 
Z80·CTC S67·115 S05· Beckman 8OS·V6 
ZSO·DMA S67·11S 805·VB 
Z80·PIO 867·121 8052 Intarsil S052 
Z80·SIO 867·124 

Harris HD80C96 148·166 
National MM80C96 148·171 8052A 
NatiOnal MM80C96 149·59 8053 Intarsil 8053 
Harris HD80C97 14S'166 
National MM80C97 148·172 8066 Intarsil 8055A 

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

..... 
...... Une Number Souroe DwIM p.Un. 

149·60 S06 Beckman 806 569· 6 
521·136 807 Datel MXD·807 371·91 
521·144 S070 Motorola MFC8070 ,113·16 
521·150 808 Datel M)(·80S 371·50 
525·1-16 8080 Intal MSOSOA S70·142 
521·154 ' SOSO ,125·19 
526·150 ,125·21 
521·158 ,126· I 
560·S5 ,126· 2 
S70·114 ,126· 4 
517·32 ,127·19 
516·55 ,127·23 

, 99,·19 S080A S70·141 
531·25 ,127·22 
551·45 ,127·23 
531·26 N ..... ' DP8080A .. 033 
551.44 S70·145 
552·13 INS8080A <1033" 
53~·21 NEC 'I'PD8080A S70·144 
536·24 TI TMS8080 .. 087 
541·20 ,130·10 
54S·53 TMS8080A .. 087 
549· 2 870·146 
551·12 ,130· 9 
536·26 S09 Beckman 809·V12 564. 4 I,' 
54g· 3 809·V15 564·53 
522·56 S09·V5 662·51 
870·125 S09·V6 563· 2 

,125·20 809·V9 563·t4 
,126· I S090 National DMS090 190.17S 
,126· 3 8091 National DM8091 IS6·136 

646· 3 8092 National DMB092 IS5·147 
543· 4 8093 National DM8093 , 170.37 
542·55 , 97· 6 
542·54 8094 National DMS094 170·59 
543· 2 , 97· 6 
563·102 8095 National DMS095 170·S2 
564·40 8096 Nalional DMS096 171·S0 
564·S9, 8097 National DMS097 170·83 
563·73 8098 National DMS09S 171·S1 
572·7S S099 National DMS099 IS7·140 
572·79 SILS95 National DM81L595 170·115 
547·17 81~96 National DMS1LS96 171·105 ' 
544·20 81 97 National DM81 LS97 170·116 

,108'11 SILSge National DMSILS98 171·106 
,108·11 SIO AD' AD810 514.,4 

569·13 Fairchild TBAS10 521·137 
pOS·II Hitactii T8A810 521·143 

531·106 RCA CASIO 521·151 
546·11 SGS TBAS10 521·155 
531·107 Telefunkan TBA810 521·169 . 
540·35 TI TL810C 517· 6 
531·128 TL810M ,516·10 
554·44 8100 Collins CRCS100 . 160·88 
.531-129 559·102 
553,30 SIOI AMD S101 871·84 
531~133 Intel 8101A·4 871·86 
556·17 SI02 AMD 8102A·4 871·94, 
531·134 Fujitsu MBS102 623·37 
566· 6 Intal M8102A 871·96 
522·57 8102A.4 871·96 
560·118 8107 Fujitsu MB8107E 614-1-21 

,104· 2 MB8107H 614·83 
,nl· 9 MB8107N 615'43 

560·26 MB8~7Y 614·66 
560·26 Intel 810 ·4 S71·100 
560·27 SII AD AD811 514; 5 
560·2S n TL811C 619· 9 
569·40 TL8IIM 51S·31 

, 99·20 Sill AMD 8111 87\·S6 
655·52 Intel _' 8111A·4 S71~87 
665·50 8116 . FujitsU M88116 616·103 
512·98 SI2 AD ADS 12 514· 6 
512·94 SI21 National DMS121 194·146 
662·38 SI23 National DMS123 192·140 
662·108 813 AD ADS I 3 514· 7' 
374·52 8130 National DM8130 170·30 
374·53 8131 National DM81,31 170·15 
375· S 8136 National DM8136 170·19 
375·30 814 AD ADSI4 614· 8 
374·54 8)5 AD ADSI6 614· 9 
375· 9 S16 AD ADS 16 514.10 
375·31 SI60 National DMSI80 170·22 

Ie MASTER 1977 
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,! 

818 AD, AD818 514·39 82S32 Signeties N82S32 194·83 8224 Fujitsu MBB224N 615·33 8261 National DP8261 867·87 
82 Burr·BrownADC82 373·64 82S33 \ Signeties N82S~3 192·134 Intel M8224 870·162 870·178 
82C19 National MM82C19 158·12 192·157 8224 870·161 \ NEC "PD8261 870·179 
82S09 Signetics N82S09 617·65 82S34 Signeties N82S34 192·167 ~I OPS224 *447: Raytheon RC8251 176'·69 

S82S09 617·67 82S41 5igneties N82S41 189·109 870·164 RM8251 176·71 
82S10 Signetics N82510 622·101 82S42 ' Signeties ,N82S42 189·170 NEC "PB8224 870·163 5igne\U:s N8251 ' 176·74 

8251~ 
582S10 622·109 82S50 Signeties N82S50 177·140 TI TIM8224 870·167 S8251 176·78 

Signeties N825100 198·173 82S52 Signeties N82S52 176·102 8~26 AMD 8226 870·151 8262 Raytheon RC8252 176·70 
608·77 82S62 MID 82S62C 199·155 Intel 8226 870·130 RM8252 176·72 

582S100 198·174 82S62M 199,166 870·164 Signeties N8252, ' 176·75 
82S100 868·84 Signeties N82S62 19~·'6' 8228 AMD 8228C 871.62 58252 H6·79 

825101 Signetics ' N8251Ql 198·175 82S66 Signeties N82S66 192·158 8228M 871·53 8253 Intel 8253 870·132 
i 608·76 193·12 Intel M8228 871·&7 871·42 

S825101 19.$:176 82567, 5igneties N82S67 192·168 8228 871·56 NEC "PD8253 8.71·43 
~ 608·78 82S70 Signeties N82S70 196·71 NetIOnel 0P8228 *453 8265 Intel M8255 871.48 

82S101 86S·85 630·37 871 -59 8255 870·135 
82S102 Si9neties 582S102 608·79 82S71 Signeties N82S71 196·72 NEC "PB8228 871·61 871·47 
82S11 5ignetics N82511 622·102 : 630·38 Signetics N8228 626·33 ,,21"21 

582511 622·110 ' 82582 Signeties N82S82 168·121 N8228CB 606·3Q, ,,27·2, 
62S110 Signetics N82S110 622-89 82S83 Signeties N82S83 168·97- tl TIM8228 871·68 National DP8255 867·89 
82S111 Signetics N82S111 622·90 82S90 Signeties N82590 174·17 823 Teledyne, S 823 ,,16· 1 

,.PDsi55 
S71.49 

B2S112 Signeties N82S112 192·44 82591 Signeties N82S~1 172·36 823AE 670·18 NEC 871·50 
, , 616·45 820 AD I AD~O 514-31. 823BE 6~9.73 8256 Harris HPROM8266·2 610·24 

82S114 5igneties N82S114 6tl:31 Fairchild TBA820 521·86 8230 National DM8230 1 6·169 HPROM8256·5 610·25 
5825114 ' 611·47 SG5 TBA820 521·116 " 97, 6 8257 AMD 8257\ 871· 9 

82S116 5igneties N82S116 612-31 TI TL820C 5111'·33 Aaytheon RC8230 ,194·68 Intel 825,7 871·10 
582S115 612~72 TL820M 518·16 'RM8230 ,194·71 NEC ,.PD8257 871 '11' 

82S116 Signeties N82S116 618·21 8200 National DM8200 169·156 Signeties N8230 194·74 8259 AMD 8259 871-38 
82S117 Signeties , N82S117 618·23 , 87·14 58230 194'·76 lritel 8259, 871·39 
82Si2 Signeties N82S12 192·43 Aaytheon RC8200 198~61 8231 Raytheon RC8231 194·161 NEC ,.PD8259 871·40 

I 616'44 RM8200 19B·62 AM8231 194',152 8200 Intel1lil ' 8260 561·99 
82S123 Signet;es N82S123 610-21 Signeties N8200 198·63 5igneties N8231 194-163 Motorola. MC8260 169·123 

5828123 610,41 ,S8200) / 198:68 58231 194·154 ' Raytheon RC8260 I 169·124 
\ 

8251;26 Signeties N82S126 610·83 8201 Raytheon RC8201 198·71 8232 Raytheon RC8232 194·69 RM8260 169·125 
5825126 

I 
611·12 AM8201 198·72 . AM8232 194·72 5ign8tic& N8260 169·126 

82S129 Signetics N82S129 610·84 Signeties N8201 198-73 S"tgneties N8232 194·75 58260 169·127 
, 5825129 611·13 S8201 198·74 88232 194·77 8261 Motorola MC8261 169·131 

,8~130 5ignetics N82S130 611·87 8202 Raytheon RC8202. 198·38 8233 Raytheon 'RC8233 192·S8 Raytheon. RC8261 169·132 
S82S130 611·101 RM8202 198·39 RM8233 192·89, RM8261 H19·133 

825131 SigriMics N825131 61\·88 Signeties N8202 198·40 5igneties Na233 192·94 Signetics NB261 169·134. 
582S131 611·102 58202 198·41 S823~ 192·95 58261 169·135 

82S136 Signeties NB25136 612·97 8203 Raytheon R68203 198·46 8234 . Raytheon RC8234 193·72 8262 Raytheon Re8262 199·142 
5825136 613·19 RM8203 198·46 RM8234 ' , 193·73 .. AM8262 ,199·143 

8251,37 Signetics N825137 612·98 Signeties N8203 198·47 Signeties N8234 193·74 . ,Signeties ,N8262 199·144 
S825137 613·20 S8203 198·48 58234 193·75 Sa2.62 199·145, 

82S i 40 (5igneties 825140 612·67 8204 SignetiC!l N8204 607·42 8235 Signelies N8235 193·78 8263 RaYtheon RC8263 193·82 
825141 . Signeties . 825141' 612·68 8205 Intel 8205 871· 6 S8235 '193·79 RM8263 193·83 
82516 Signeties N82S16 618·39 821- AD AD821 514·32 8238 AMD B238C 871·54 Signeties N8263 193·84 

S82S16 618·83 8210 Nat;onal DM8210 194·36 8238M 871·55 S8263 193·85 
82517 5ignetics N82517 618·38 , 96· 6 .Intel 8238 871·68 8264 Raytheon RC8264 193-88 

S82S17 618·82 8211 Intel1lil 8211C. 672·166 NltIonal DP823S \*453 RM8264 193·89 
825180 5igneties, 1'4825180 613·30 8211M 572·166 87,1·60 Signetics N8264 193·90 
825181 Signeties N82S181 613-34 National DM8211 '194·36 NEC ,.PB823a 871·66 58264 193·91 

\ 82S184 Signeties N82S184 613·41 8212 AMD 8,212C 871·19 8240 Int8l1lil 8240 I 661·89 8266 Motorola MC8266 192·152 
S828184 613·43 8212M' 871·20 8241 Motorola MC8241 / 189·63 

\ I 
Raytheon RC8U6 192·153 

8-25185 Signeties N825185 613·42 Intel M8212 871·22 Raytheon RC8241 189·72 RMa266 192·154 
S82S185 613·44 8212 870·127 RM8241 189·73 5ignaties N8266 192·155 

825200 Signaties N82S200 198·166 871 ;21 :Signeti~ N8241 189·76 58266 192.-156 
825201 Si~netics N82S201 198·167 Intarsil 8212C . 672-167 S8241 189·77 8267 Motorola MC8267 192·162 

608·83 8212M 572·168 8m Motorola MC8242 189;,53 Raytheon RC8267 192·1,63 
82S21 Signeties N82S21 192·50 Natlonel DP8212 *439 Raytheon RC8242 189·164 RM8267 192·164 

, " 617:39 *439 RM8242 '89"56 Signaties N8267 192-16ti 
825214 Signetics N825214 62'4·97 867-84 Signeties N8242 ' 189·156 .- S8267 192-166 , 

S82S214 625· .6 871·24 S8242 189·167 8268 ~ 5igneties .N8268 168·10 
82S215 5ign"ies N825215 '626·94 NEC "PB8212 871-23 8243 R8ythaon RC8243 ' 199·58 58268 168·12 

582S215 626· 6 8214 Intel M8214 . 871·35 RM8243 199·59 8269 Signetics N8269 169·157 
825226 5ignencs N825226 624·51 8214 871·34 5igneties N8243 199·60 S8269 1119.158 

S825226 62(,74 National DM8214 193·171 S8243 199·61 8270 ( Motorola MC8270 .197·14, 
82S229 Signeties N825229 624·52 /' , 97· 6 825 Beckman 825 529·104 629·77 

S825229 624·76 NEC "PB8214 -/ 871.·36 530·78 Raytheon. RC8270 197·15 
82523 SignilticS N82S23 610·20 8215 Fujitsu MBI\215E 614.·64 532·136 629·83 

582523 610·40 8216 AMD 8216 ' 870·150 540·16 RM8270 197·16 
82S230 Signeties N82S230 626·32 Intel 'M8216 870·163 8250 Intersil 8250 561·96 629·85 

S82S230 626·44 8216 870·129 " Motorola MC8260 ' 177.135 5igneties Na270 179·1,47 
825231 S;gnetics N82S231 625·33 ,870·152 Raytheon RC8250 177.136 197·18 
82525 5ignetics· N82S25 ' 616·101 NEe ,.pB821B 870·156 RM8250 177·137 I 629·72 
82S27 Signetics N82527 610·76 8219 National DM8219 196·26 Signeties N8250 177·138 S8270 179·148 
82S280 ' S;gneties N82S280 626·97 822 AD . AD822 6,14·33 SII260 177·139 ~ 197·17 
8252Bl . 5igneties N825281 626·98 8220 National DM8220 199;,26 82501 National DP82601 870.171 8271 Motorola MC8271 197-28 
82S290 Signeties N825290 627·82 8223 National DM8223 177.·148 8251 Intel M8261 870·177 629·78 
825291 Signeties ' N82S291 627·85 8224 AMD 8224C 870·159 8251 870·176 Raytheon RC8271 197·29 
82S30 Signeties N82530 194·81 8224M 870·160 , 91.17 629-84 
82S31 SigneticS N82531 194·82 fujitsu , MB8224E , 614·112 Intersil 8261 399·31 RM8271 197·30 

/ 

Arranged alphanumerically from left to right 
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.8271 Ravtheon RM8271 629,86 8301 
Signetics N8271 197·31 

629·73 
/ 88271 197·32 8302· 

8273' . Ravtheon RC8273"' 198·55 
632·17 

RM6273 198·66 
632·18 

Signetics Na273 198·57 8304 
632·19 

S8273 198·58 
632·20 

8274 Ravtheon RC8274 198·50 
832·13 8307 

RM8274 198·51 8308 
632·14 

Signatics. N8274 198·62 
632·15 

S8274 198·63 8309 
632·16 

8276 Signetics N8275 191·100 831 
8276 Signetics N8276 198·20 

631·91 8310 
8277 Raytheon RC8277 198·84 

632· 6 8311 
RM8277 198·85 

632·, 7 8312 
Signetics N8277 198·86 

632· 8 8314 
'8280 National 01.18280 173·168 8316 

Ravtheon RC8280 173·174 
RM8280 173·17£ 

Sign!llics N8280 173·178 
S8280 173·184 

8281 . Motorola Me828!. 171·180 
National ' DM8281 171·185 
Raytheon RC8281 171·191 

RM8281 172· 5 8318 
Signetics N8281 172· 7 

S8281 172·13 8322 
8284 AMD N8284 172·168 

58284 172·169 8324 
Raytheon . RC8284 172·172 8328 

RM8284 172·173 
Signetics N8284 172·174 833 

S8284 172·175 
8285 AMD N8285 174·158 -

S8285 174·159 8334 
Ravtheon RC8285 174·160 834 

RM8285 174·161 
Signetics H8285 , 174·162 835 

S8285 174·163 
8288 National OM8288 175·136 

Signetics N8288 175·136 
S8288 175·137 836 

829 Teledyne S 829B 563·86 

" 829C 563·87 837 
8290 National OM8290 173·169 838 

Ravtheon ~8290 173·175 
8290 173·177 84 

Signetics N8290 173·179 
S8290 173·185 840 

8291 Nation81 OM8291 171·186 
Raytheon RC8291 171·192 8400 

RM8291 172· 6 
Signetics N8291 172· 8 

S8291 172·14 
8292 Signetics N8292 174·126 

'( 88292, 174·126 
8293 Signetics . N8293 172·157 8402 

.: S8293, 172·158 
830 Pa~aSonic DN830' 203·146 

SGS TCA830 521·117 8404 
Siemens TBA830 512·107 843 
Teledyne S 830B 564·25 844 

830C 564·26 
Telefunken TOO30 521·126 845 

8300 Motorola MC8300 196·16 
629·68 

National DM8300 196·20 
630~20 

DP8300 *488 846 
866·159 

68 

'a. .. 
Sou_ DevIce p ..... LIM Number Sou_ Onlce' 

/., 

Motorola 'MCS30 1 176·57 848 Beckman 848·810. 
National DM8301 176·6'1 

, 
848·B5 

DP8301 866·163 848·Ul0, 
Intel 8302 871·102 8495 . 'Intech A8495 
National OP8302 *488 85 ' Burr·BrownAOC85·10 

*488 ADC85·12 ' 
866·165 DAC85/CBI 
871·104 DAC85/CCD 

Motorola MC8304 '168·105 DAC85C/CCD 
National OP8304 *472 ' DAC85ET 

*472 SHC85 
393·16 SHC85ET 
866·161 Micro Net DAC85/CBI 

Motorola MC8307 380·34 DAC85/CCD 
EA EA8308A 626·47 86828 .NatIonal OM85S28 
Fujitsu MS8308 626·49 
Intel 8308 ,\ 871·107 85S28 National OM85S29 
Motorola MC8308 191·52 
Motorola MC8309 ' 194·20 86S88 N8t1onal OM8SS88 
National DM8309 

, 
194·22 

Beckman 831 396·66 
Panasonic DM831 203·147 

I 

Motorola MC8310 174·33 85S97 National OMI5S87 
National DM8310 174·37 
Motorola, MC8311 177·167 8500 Intersil ICH8500 
National DM8311 177'.171 
Motorola ",C8312 194·60 ICH8500A 
National DM8312 194·62 
Motorola MC8314 191·68 Motorola MC8500, 
AMD 8316A 871·11,1 8501 Motorola MC8501 
AMI S8316 627·36 8502 Motorola MC8502 
Intel M8316 87,1·114 8503 Motorola MC8503 

8316A 871·113 8504 Motorola MC8504 
Motorola MC8316 172·104 
National DM8316 172·108 8505 Motorola MC8505 
Synertek SY8316A 627·66 

.SY8316B 627·48 Plessey I SP8505 
Motorola ¥C8318 199·87 8506 Motorola MC8506 
National DM8318 199·89 
Motorola MC8322 192·81 8507 Motorola MC8507 
National OM8322 192·84 
Motorola MC8324 169·170 851 Beckman 851·Y12 
Motorola MC8~28 198·82 851·Y15 

632· 4 851·V9 
Beckman 833·21 529·84 8511 National OM8511 

540·50 8612 National, DM8512. 
833·21C r 529.89. 8515 Fujiisu MB8515 

National DM8334 ,191· 6 Plessey SP8515 
8eckman 834·Y15 568· 8 852 _ Beckman 852 
Panasonic DN834 203·148 8520 Motorola MC8520 
Panasonic ONB35 203·149 National DM8520 

571·160 
Teledyne S 835B 557·14 854 seckman 854 

835C 557·49 8542 .Nation~1 DM854Z 
Teledyne S 836B 557·15 8544 National DM8544 

836C 558·29 8546 National DM8546 
Pailasonic DN837 203·150 855 Beckman 85S·V5 
Motorola MC838P ,.,11·10 855·V6 
Panasonic ON838 203·151 8551 National DM8551 
Burr·BrownAOC84.10 374c34 

ADC84·12 374·38 
Beckman 840·T1 573·18 8552 National DM8552 

840·T2 573·19 
Intech A8400 571·153 8653 National OM8553 

573·157 8554 National 01.18554 
,108·10 8555 National DM8555 
,108·10 8556 National DM8556 

A8400ET 571·154 
573·158 856 Beckman 856 

Intech A8402 571·1.55 Motorola MC866P 
573·159 8560 National DM8660 

A8402ET .671·156 8563 National OM8563 
Intech A8404 571·157 8584' AMI 88&84 . 
Beckman/ 843·Yl f 567·91 
Teledyne S 844B 638: 7 8570 'National OM8670 

844C 639·22 
Beckman 845 ,,07.21 8576 Natlontll OM8576 

845·Bl0 376·69 
, 

845·B5 376·68 
845·Ul0 376·47 I, 
845·U5 376·46 

Teledyn~ S 846B 538· 8 
846C 539·23 .8578 , National OM8678 

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

\ 

\ 

1_ 
P ..... Une Number Sou_ Oevlce Pqe-LIM 

377·83 8578 National PM8578 * 738 
377·82 198·165 
377·81 609· 9 
572·76 , 96· 7 
374·33 , 96· 7 
374·37 DM8576AAA 607·52 
378·84 8677 National OM8~77 \ * 702 
377·87 610·30 
377·88 8578 National. OM8578 * 702 . 
378·85 610·31 
573·64 859 Beckman 859·Y12 566·93 
573·65 859,Yl,5 567· 9' 
318-87 859N5 565·91 
377·91 859·Y6 566·32 

* 737 ' 859·Y9 566·72 
626·78 8590 National DM8690 631·36 

*737 8595 Intach A8595 572·77 
626·77 National 01.18595 ,626· 9 

*749 8596 National DM8596 626·10 
.* 749 ,123· 5 

192·47 8597 Nation!iI DM8597 624·68 
616·90 MM8597 ,,23. 5 

* 792 8598 National OM8598 *702 
624·50 624·20 
531·11 , 97· 6 
551· 4 8599 National OM8599 * 704 

' 531· 6 61S·1oo 
551· 3 86197 National DM86L\l7 624·78 
383· 4 86S21 National DM86S21 192·49 
383·11 617·38 
383·12 860 In TAC860 527·95 
383·15' 8600 Plessey SP8600A 202·166 
199·174 SP8600B 202·167 
383·16 8601 ' Motorola MC8601 195·57 
2oo·~6 National DM8601 ~95·59 
394· 4 Raytheon RF8601 195·61 
203·25, .8602 Motorola MC8602 1-95·134 
199·176 National DM8602 195·136 
383·14 Plessey . SP8602A 202·154 
870·19 SP86028 202·155 
872· 7 Raytheon RF8602 195·138 
566·89 8603 Plessey SP8603A 202·156 
567' 6 SP8603B 202·15.7 
566·70 8604 Plessey SP8604A 202·158 
181·192 SP8604B 202·159 

.., 

" 181·112 8607 Plessey' SP8607A 202·160 
613·21 SP8607B 202·161 
203·26 SP8607M 202·162 
570·29 861 Siemens TAA861 530·11 
383· 6 550·14 
175·157 Telefunken TAA861 550·16 

,,24· 1 8613 National DM8613 182· 4-
570·45 Plessey SP8613B 202·168 
183·26 8614 Plessey SP8614B 202·169 
200·36 8615 Plessey SP8615B 202·170 
197·96 8616 Plessey SP86168 202·175 
565·81 SP86160 202·171 
566·25 8617 Plessey SP8617 202·176 

, 182·11 8619. Plessey SP8619 202·177 
, 97· 3 862 Siemens . TAA862 530·12 
1 97· 6 , 1, 547·12 
• 175·153 8620 Plessey SP8620A. 202·179 
, 97· 6 SP8620B 202·180 

191·21 8621 PlaSsey SP8621B 202·181 
175·150 8622 Plessey SP8622B' 202·182 
174·.137 8630 Plessey SP8630B 203·27 
172·163 8631 Plessey SP8631B 203·28 

, 97· 4 8632 PI~ssey SPB632B 203·29 
570·28 8634 Plessey SP8634B 

, 
203·30 

,111·10 8635 Plessey SP8636B 203·31 
175·30 8636 Plessey SP8636B 203·32 
173·42 8637 Plessey SP8637B 203·33 

*834 8640 National DS8640 389·17 
606·40 Plessey SI>8640 559·161 
197·167 SP8640A 203·44 
631·62 SP8640B 203·45 

* 739 8641 National DS864,1 392·10 
*739 Plessey SP864 I 559·162 

198·164 SP861'A 203·46 
609· 8 SP8641B 203·47 

, 96· 7 8642 National . DS8642 392·11 
, 96· 7 Plessey SP8642 559·153 
* 739 SP8642A 203·48 
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lIMe lIMe ... lie .. / 

NUmber ~, Devkle ' .... U. N ....... 80utce DevIce ' .... Un. ""mber Soun;e Device ' .... Un. Number 80utce DevIce '-... Un. 

8642 Plessey 5P8642B 203·49 8702 Intel 8702A 871·72 8810 National 058810 198·142 8863 National 058863 381·91 
,8643 PIEmley 5P8643 559,154 National MM8702A 611·69 8811 National 058811 178·125 , 95·12 

5P8643B 203·50 MM8702A·4 ' 61 1·77 198.144 8864 National OSM64 381·108 
8646 Plessey SP8646A 203·51 Teledyne S 8702 373·98 8812 National OS8812 n8·74 , 95·12 

SP8646B 203·52 ,130· 7 198·132 8886 AMI 88886 *'834 
SP8646M 203·53 8703 Teledyne S 8703 ; 373·23 8813 National D88813 *4-" 

058865 \ 
624· 8 

8647 Plessey S'P8647A 203·54 8704 Teledyne S 8704 373·14 394,45 National 381·92 
SP86478 203·55 373·99 8817 National D88817 *491 , 95·12 
SP8647M 203·56 8708 Intel M8708 871·79 394·46 8866 National £)S8866 381·84 

865 Siemens' TAA865 , ' 550·15 8708 871·78 8819 National 0~8819 178·19 , , 95·12 
Telefunken T AA865 550·17 871 Siemens TOO71 514·149 198·148 8867 Nationat OS8867 381·141 

8650 National OS8650 381·53 872 Beckman B72·01 378·48 882 ' Beckman 882 560·143 8868 National OS8868 381·115 
Plassey SP8650B 203·65 872·02 378·49 8820 AMO DM8820 390· 8 8869 I' National OSS869 381· 9 

8651 National ' OS8651 381·55 873 8eckman 873·78 374·31 OM8820A 390:)6 8870 National' OSS870 381·73 
Plassey SP86518 203·66 873·88 374·30 National 058820 390·10 8871 National 058871 381·93 

8652 Plessey SP86528 203·67 '8740 Plessey SP8740 559·134 , 92· 3 8872 National OS8872 381.102 

86~4 National 058664' 397·61 SP8740A' 20'2·186 , 92· 4 8873 National 058873 381·109 
86 5 National, OS8655 397·62 SP8740B 203· 4 , 92· 5 8874 National OSS874 381·111 

PlaSsev SP8655A 203·74 SP8740M 203· 5 058820A 390·18 8875 National OM8875 168·143 
SP86558 203·75 8741 Plessey SP8741 559·137 Signetics OM8820 390·12 8876 National OSS876 381·112 

8656 National 058656 397.63 SP8741A 203·10 OM882OA 390·20 8877 National' 058877 381·74 
8657 Plassey SP8657A 203·71 I 5P87418 203·11 8822 National OS8822 388·10 8879 National OS8879 381 ·113 

'SP86578 ' 203·72 SP8741M 203·12 883 Beckman 883·X 560·144 8880 National OS,8880 381·37 
8658 National OS8658 381·54 8743 Piessey SP8743 559·140 883·21C ,547· 3 , 92·14 
8659 ' National OS8659 381·56 SP8743B 203·22 883·4 560·164 , Signetics OM8880 / 381·39 

PIasS8y SP8659A 203·68 SP8743M 203·23 883·5 560·138 8884 National °i884A 381·38 
SP8659B 203·69 8745 Plessey SP8745 559·135 8830 ,AMO OM8830 386·29 , 92·14 

8660 PleSsey SP8660A 203·34 SP8745A 203· 6 National OS8830 386·35 8885 National OS8885 381·33 
SP8660,B 203·35 SP87458 203· 7 , 92·3 

6887 
' 92·14 

8664 National OS8664 869·116 SP8745M 203· 8 " 
, 92· 4 National OS8887 381.25 

8666 PlesSey SP8666 203·38 8746 Piessey SP8746 559·138 , 92· 5 , 92·14 
8667 Piessey SP8667 ' 203·39 SP8746A 203·13 Signetics OM8830 386·37 8889 National OM!l889 , 92·14 
8670 Piessey SP8670 203·17 

, 
SP8746B ' 203·14 ,8831 AMO OM8831 386· 9 OS8889 '381·45 

8673 ' National 058673, 380·12 SP8746M 203·15 386·44 8890 AMI S8890 524·84 
8674 Nljtional OS8674 380·13 8750 PiEmley , SP8750 203·79 , 91·11 8891 National OSS891 381·17 
8676 Plessey SP8676 203·19 Teledyne S 8750 375·16 , , 91·11 8892 National OS8892 381·76 
8677 Plassey SP8677 203·20 8751 Plessey , SP8151 203·80 National OS8831 386·11 8895 National OS8896 381·130 
8878 National DM8878 *724 8752 Piessey SP8152 203·81 386·46 8891 National, OS8897 381 ·21 

606· 6 876 Beckman '876·8' 373·82 , 92· 5 8898 ' National OM8898 200,:12 
606·35 876·U 373·81 'I 92· 5 8899 , National OM8899 200·16 

8619 ' National OM8679 606·36 8760 Piessey SP8760 659-67 'I 97· Q 890 Signetics TBA890 626~83 
8681 DOC 86'81 671-18 871 Beckman 871·69C 379· 6 ,97· 5' 8901 Fujitsu MB8901 394·113 
8685 Piessey SP8685 559·r55 877·69M 379· 7 'I 97· 6 890.2 Fujitsu MB8902 394·114 

SP8685A 203·57 B77·851 378·81 , 97· 6 8903 Fujitsu M88903 394·117 
SP86851i 203:58 877·86V 378·82 8832 AMO OMB832 386·48 8901 Fujitsu ,MB8901 394·115 

8690 Piessey SP8690 569·166 81'70 Plessey SP8770 ,203·83 National OS8832 386·13 8909 Fujitsu' M88909 394·116 
SP8690A 203·59 8771 AMI 88771 *834 387· 2 8912 Fujitsu MB8912 398·161 
SP8690B 203·60 *834 'I 92· 5 8916 Fujitsu MB8915 398·162 

8692 National ,OS8692 397·64 624· 3 , 92· 5 8916 Fujitsu M88916 398·164 
8693 National 058693 391·65 624· 4 .8833 National OS8833 393· 8 8920 Plessey SP8920 559·93 
8694 National OS8694 397·66 Plassey SP8771 203·84 870·156 8921 PleSsey SP8921 569·94 
8695 ,Plessey SP8695 559·157 8772 Plessey SP8772 203·85 , 92· 5 \1922 Plessey SP8922 669·95 

SP8696A 203.61 8190 Plessey SP8790 559· 5 , 92· 6 8923 Plessey SP8923 659·96 
SP8695B 203·62 SP8790A 203·89 8834, National 058834 393·14 8963 ' National OS8963 381·96 

878201 Netlanel DM87S201 * 733 SP8790B 203·90 , 92· ,5 8973 National OS8913 381 i l03 
624·93 \ SP8790M 203.91 8835 National OS8835 393·10 8914 National 058974 381·104 

878202 Netlanel DM878202 * 733 8794 Piassey SP8794 569·163 870·157 8976 National. -OS8976 381·105 
624·94 SP8194A 20.3·93 'I 92· 5 8977 National OS8917 381·86 

878221 Netlanel DM87S221 *720' ( 659·164 , 92· 5 8998 AMI 88998 *834 
61 f·27 5P8794B 203·94 8836 National OS8836 389·16 624·12 

878222 National DM878222 *720 SP8794M 203·95 , 92. 5 9LSOO Fairchild 9LSOOC 186·8,1 
611·28 8795 National OM8795 ' 626·11 ·8837 National OS8837 389·30 ' 9LSOOM 186.~2 

878228 National DM878228 * 718 8796 National OM8796 ' 626·12 , 92· 5 Reythepn 9LSOO *210 
613·24 88C20 'Nation~1 MMa8C20 160·65 ~838 National OS8838 392·24 91.SOOC *210 

878221 Nationel' DM87S229 * 711 88C29 Harris H088C29 - 160-57 , 92· 5 186·81 
613·2,3' National MM88C29 160·59 8839 National OS8839 393·12 9LSOOM *210 

87829& NatioMI DM87829& *714 387·47 , 92· 5 186·88 
I 612·59 88C30 Harris H088C30 160·53 88401 National DM8840 , 97· 6 9LB01 Raytheon 9LS01 *212 

878298 Nationel DM8~98 * 714, I National MM88C30 160·65 8842 Naiional OM8842 , 96·6 9LS01C * 212 
612·60 387· 4 , 97· 6 187'32 

87896 N~ DM8789& * 736 88LS20 National OS88lS20 389·35 8844 National OS8844 381·81 9LS01M * 212 
/ 625·97 88Ll2 National OS88Ll2 198·134 8846 National OM8846 , 97· 6 

/9Ls02C 
187·33 

87898 N~ DM87891 *736 88120 National bS88~0 ; 389·44' 8853 National OM8853 195·179 9~2 Fairchild 190·117 
625·98 8800 National OS88OO 198·123 8856 NatiOfl8I OS8855 381-10.1 9LS02M 190·118 

8700 National DM8700 376· 3 8802 Niltional OS8802 398·133 8856 National OS8856 380·41 Reyt'-t 9LS02 * 214 
Teledyne S 8700 373.22 8803 National D88803 *490 , 95·12 . 9LS02C 190·123 

,,130· 7 394·43 8857 National 05885·7 380· 5 9LSOZM * 214 
8701 Teledyne S 8ni 1 313·73 8805 National MH8805 394·89 , 96·12 190·124 

,130· 7 8806 National OS8806 398·134 8858 National OS8858 380· 3 9LS03 Fairchild 9LS03C 187·22 
:8702 AMO 8102A 611·67 8807 Nationel D88807 *491 , 96·12 9LS03M 187·23 

871·71 394·44 8859 National OS8859 381· 8 . Reyt'-t9LS03 *212 
Intel M8702A 811·73 881 Beckman 88'1 571· 9 8861 National 058861 381·136 9LS03C * 212 

8702A 611·68 8810 National '058810 178·124 
) ' 95·12 187·31 

" Arranged alphanumerically from left to right 
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a- a-
Numblr . Source DevIGll ..... U ... Numblr 

8LS03 Raytheon 8LS03M *212 8L113 
187-38 

9lS04 Fairchild 9LS04C 170-152 
9LS04M 170-153 

Aayt"- 81:804 ' *210 9LSI32 
8L1C!4C * 210 

170-lp8 9LSI36 
8LS04M *210 

170-159 
9LS05 Fairchild 9LS05C 171-33 

9LS05M 111-34 
Raytheon 8LSOII *212 

8L108C *212 , 
\ 171-39 9LS138, 

ILlOIiM * 212 
( 

/, 

171-40 
9LS08 Fairchild 9LS08C 183-182 

'9LS08M 183-183, 
Rayt"-i ILS08 *2111 

8LS08C * 2111 
183-188 9LS139 

8LS08M *2111 
183-189 

9LS09 ·Fairchild 9LS09C 184-44 
9LS09M 184-45 

Aayt"- 8LSOI *217 
8LS08C * 217 

184-50 9LS14 
8LS08M * 217 

9LS10 Fairchild 9LS10C 
1~-51 
18 -176 

9LS10M 185c177 
" Aayt"-~10 * 210 

8LS1OC * 210 
185-182 9LSI5 

: ; 8LS1OM * 210 
185-183 .. 

8LS101 Aayt"- 8LS107 *232 
8L1107C * 232 

181-27 
8LS107M *232 

181-28 9LS151 
9LSI09 Fairchild ,9LS109C 180-68 

9LSl09M 180-69 
Aayt"- ILS108 * 251 

ILl108C *251 
I 

I 
180-78 

ILS108M * 251 
180-79 9LS152 

9LSll Fairchild 9LS11C 183,e4 
9LS11M 183-85, 

Aayt"-,ILS11 * 215 
ILS11C * 215 

183-90 
ILSUM * 215 

183-92 9LS153 
9LS112 Fairchild 9LS112C 180-132 '. 

9LS112M 180-133 . 

Aayt"- ~112 *232 
8LS112C * 232 

180-142 
8LSU2M *232 

180-143 9LS155 
9LS113 Fairchild 9LS113C 180-90 

9LS113M 180-91 
Raytheon ILS113 * 232 

ILS113C * 232 
·180-96 

,ILS113M * 232 
180-97 9LS1,56 

9LS114 Fairchild 9LS114C 180-116 
9LS114M 180-117 

Aayt"- 8LS114 *237 
8LS114C * 237 

180-122 
ILS114M * 237 

180-123 9LS167 
8LS12 Raytheon ILS12 * 212 

ILS12C * 212 
186-40 

ILS12M * 212 
186-41 

8LS13 Rayt"-i ILS13 .. 218 

a-
Source DevIce Pqe-U ... Numblr Sou,.. DevIce 

Raytheon8L113C *218 9lS158 Fairchild' 9LS158C 
200-6,9 9LS158M 

8L113M *218 Rayt"-i 8LS1&8 
200-70 8L1111IC 

Fairchild 9LS132C 200-90 
9LS132M 200-91 8L1158M 

Fairchild 9LS136C 189-127 
I 

9LS136M 189-128 9LSI60 Fairchild '9LS1'60C 
Aayt"- 8L1138 *2113 9LSI6bM 

' 8L1138C *2113 Raytheon IlS180 
189·136 8L118OC 

8L1138M *2113 
189-137 8L1180M 

Fairchild 9LS-138C 177·92 
9LS138M 177;93 9LS161 ' Fairchild 9t.S161C 

Aayt"- 8L1138 * 2114 9LS161M 
8LS13IC * 2114 

. Raytheon 8LS181 
' 177-98 8LS181C 

8L1138M * 2114 
177-99 8LS181M 

Fairchild 9LS139C 177·53 
9LS139M 177-54 9LSI62 Fairchild 9LS162C 

Rayt"-i 8LS138 * 2114 9LS162M 
8LS138C *254 Raytheon 8LS182 

" 177-59 8LS182C 
8LS138M * 2114 

177-60 8LS182M 
Fairchild 9LS14C 200·120 

9LS14M 200-121 9LS163 Fairchild' 9LS163C 
Rayt"-i 8LS14 * 218 9LSI63M 

8LS14C *218 Raytheon 8LS183 
200-129 8LS183C 

8LS1. * 218 
200-130 ' 8LS183M 

faifchild 9LS15C 183-125 
9LS15M 183-126 9LS164 Fairchild 9Ls164C 

Rayt"-i 8LS, II *,217 9LS164M 
8LS15C * 217 Raytheon 8L1184 

I 183-135 8LS154C 
8LS1. * 217 

183-136 ( 8LS184M 
Fairchild' 9LS151C 194-112 

9LS151M 194-113 9lS170 Fairchild 9LS17OC 
Reyt"-i 8LS151 * 258 9LS170~ 

8LS151C *2&1 9LS174 Fairchild 9LS174C 
194-118 9LS174M 

8LS1&1M * 258 Raytheon ILS174 
194-119 ILS174C 

Fairchild 9LS152C 194-43 
9LS152M 194-44 ILS17. 

Raytheon ILS152 *2&1 
ILS1&2C *258 9LS175 Fairchild 9LS175C 

194-47 9LM75M 
ILS152M *2&1 Raytheon ILS175 

194-48 ILS175C 
Fairchild 9LS153C 193-144 

9LS153M 193·145 'ILS175M 
Raytheon ILS1!3 * 258 

ILS153C * 258 9LS181 Fairchild! 9LS181C 
193,150 9LS,181M 

ILS153M *258, Raytheon IlS181 
193-151 ILS181C 

Fairchild 9LS155C 176-193 
9LS156M 176-194 , ILS11\1M 

Raytheon 8LS155 * 280 I 

ILS155C >1280 9LSI90 Fairchild 9LS190C 
177- 9 9LS190M 

ILS155M * 280 Raytheoft 11.$180 
177-10 ILS180C 

Fairchild/ 9LS156C 177-36 
9LS156M 177-37 ..; ILl180M 

Raytheon ILS158 *280 
ILS158C * 280 9lS191 Fairchild 9LS191C 

177-42 9LS191M, ' 
ILS158M *280 Raytheon ILS111 

177-43 ILS181C 
Fairchild 9LS157C 192-106 

9LS157M 192-107 ILS111M 
Raytheoil ILS157 * 282 

ILS1117C *282 9LS192 Fairchild 9LS192C 
"'192·110 9LS192M 

8LS157M * 282 ' Raytheon ILS112 
192·111 ILS112C 

'II Indicates page number in Application Note Directory * Indicates additional data is provided on the page noted 

a. .. 
Pqe-uM Number Source DevIce pqe-Une 

192-178 9LS192 Raytheon 9LS192C 17,5-53 
192-179 8L1182M *281 

* 282 175-54 
* 282 ~LS193 Fairchild '9LS193C 173-60 

192-184 9LS193M 173-61 
* 282 Raytheon 8L1183 * 2., 

192-185 8LS183C *281 
174-55 • 173-71 
174-56 8LS183M, ,.1281 

*284 
, 

173-72 
*284 9LSI'94 Fairchild 9LS194C 196-130 

174-61 
, 

9LS194M 196-135 
*284 Raytheon 8LS184A * 288 

174-62 8LS184AC * 288 
172-126 196·140 
172-127 8L1184AM ,*288 

*284 196·141 
*284 9LSI95 Fairchild 9LSI95C 196-41 , 

172-137 9LS195M 196-42 
*284 Raytheon 8LS185A * 302 

172-138 8LS1811AC * 302 
174-105 196-47 
174-106 8LS115AM * 302 

*284 1{i6-48 
*284 9LSI96 Fairchild 9LSI96C 173-192 

174·111 9LS196M 173-193 
*284 Raytheon '8LS188 *305 

174-112 , 8LS18IC * 305 
172-72 174- 8 
172-73 8LS188M * 305 

*284 174- 9 
*284 9LS197 Fairchild 9LSI97C 172-21 

172-78 ' 9LS197M 172-22 
*284 Rayt"-i 8LS187 * 305 

172-79 8LS187C * 305 
197-182 172-27 
197-183 8LS187M * 305 

* 271 172·28 
* 271, 9LS20 Fairchild 9LS20C 184-176 

197-188 9LS20M 184-177 
*271 Rayt"-i 8lS20 *210 

197-189 8LSZOC *210 
192- 9 184-182 
192-10 8LS20M *210 
182·172 184-183 1 ' 

182-1'73 9LS21" Fairchild 9LS21C 183-41 
*275 9LS21M 1.83·42 
* 275 Raytheon ILS21 *215, 

182-178 9LS21C 183-47 
*275 ILS21M *215 

182-179 183-49 
182-44 9LS22 Fairchild ,9LS22C 185·103 
182-45 9LS22M 185-104 

*,275 Reyt"-i 11.822 *212 
*275 ILl22C *212 

182-51 185·109 
* 275 ILS22M * 212 

182-50 185-110 
169-36 9lS251 Fairchild 9LS251C 194-165 
169-37 9LS251M 194-166 

*277 Reyt"-i 8LS251 * 301 
*277 ILS251C . * 308 

169-40 194-171 
* 277 ILS251M * 308 

169-41 194-172 
1'74-188 9LS253 Fairchild 9LS253C 193-177 
174-18~ 9LS253M 193-178 

*283 Raytheon ILS253 * 312 
*283 ' ·ILS253C * 312 

174-194 193-183 
* 283 ILS253M * 312 

175- 5 , 193-184 
173', 8 ILS21111 Raytheon ILS2115 * 313 
l'n! 9 8LS2511C * 313 

*283 177-122 
* 283 ILS255M * 313 

173-14 177-123 
*283 9LS257 Fairchild 9L>S257C 193-41 

173-15 9LS257M 193-42 
175.47 Raytheon 8LS257 * 3111 
175-48 ILS257C *'315 

*281 193-47 
*281 8LS257M * 315 
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9LS257' Raytheon 9LS257M 193-48 9L8386 Raythilon 9L8385M *326 9LS74 Fairchild 9LS74C 181-153 9002 Fairchild 9OO2C 186-53 
9LS258 Fairchild !lLS258C 193-21 170-97 9LS74M 181-154 900211.1 186-54 

9lS258M 193-22 IILS388 Raytheon 9L8388 *326 Raytheon 9L874 * 236 In 1TI9OO2-1 186-61 
".ythMn 9L8268 * 316 9L8388C *326 9L874C * 235 1TI9002-5 186-62 

9L8268C *316 171-94 181-159 National DM9OO2C 186-70 
193-25 1IL8388M * 326 9LS-74M * 236 9003 Fairchild 9OO3C 185-151 

9L8258M *315 171-96 181-160 900311.1 ' 185-152 
193-26 9LS37 Fairchild' 9LS37!:' 186-146 '9L878 Raytheon 9L878 ~ * 232 In 1TI9OO3-1 185-159 

U8 Raytheon'9L828 *222 9LS37M 186-146 9L878C *232 1TI9OO3-5 185-160 
9LS28C *222 I Raytheon ,9L837 *223 181-86 National DM9003C 185-i65 

'187-128 9Ls37C .. 223 9LS78M * 232 9004 Fairchild 9004C 184-151 
als28M 0"222 *223 , 181-87 9OO4M 184-152 

187-129 186~151 9L878 Raytheon 9L878/ *237 ITI( 1TI9OO4-1 184-159 
9L8281 Raytheon 9Ls281. *318 196-152 9L878C , * 237 I frT9004-S 184-160 

9L8281C *318 9L837M * 223 180-39 National ' OM9OO4C 184-165 
168-124 9LS38 Fairchiid 9LS38C 187-102 9L878M "2~7 9005 Fairchild, ,9005C ,18S-17ft 

9L8281M *318 9LS38M 187~103 180-40 900511.1 188-177 
168-125 Raytheon 9L838 , *228 9LS83 Fairchild 9LS83C 168-56 lIT. In9OO5-1 188-184 

9LS266 Fairchild 9lS266C 18,9)158 IILS38C *228 9LS83M 168-57 rrr9OO5:5 1I18-J.lt5 
9LS266M 189-159 187-106 Raytheon 9L883A * 23: National OM9005C 188-190 

Raytheon 9L8288 * 263 9LS38M *228 9L883AC *23 9008 Fairchild 9006C 189-47 
1IL8288C *263 187-107 168-72 900611.1 189-48 

189-162 9L8388 RaythMn ~388 *242 9L883AM *239 National DM9006C 189-49 
9L8288M *263 1IL8388C *242 168-73 9007 Fairchild 9007C 184-76 

9LSi7 
189-163 189-91 lIL88ii RaythMn 9~ *241 9007M 184-77 

Fairchild 9LS27C 190-76 9L8,388M *242 9L888C *241 9008 Fairchild 9OO8C 1~?-158 
9LS27M 190-77 189-92 169-186 9OO8M 187-159 

Raytheon 9L827 * 214 9L83115 Raytheon 9LS396 * 327 9L886M *241 ' ITI Im008·l 187-160 
9L827C * 214 9L83116C *327 , , 169-187 In9OO8-5 18?161 

190-8t, 196-179 9LS86 Fairchild 9LS86C, '189-83 National DM9OO8C 187-162 
9L827M * 214 9L8395M *327 . 9LS86M 189-84 9009 , Fairchild 9009C 185-29 

190-83 " 196-180 Raytheon 9L888 *242 9009M 185-30 
9LS279 Fairchild 9LS279C 191'128 9LS40 Fairchild; 9LS40C 185-52 9~ *242 ITI In9009-1 185·37 

9LS279M 191-129 9lS4OM 185-53 189-87 In9C09-5 185,38 
9L82.8 . ~9L828 * 223 Raytheon 1IL840 * 223 

, 
9L888M" * 242 National OM9OO9C' 186-43 

9L828C *223 1IL84OC * 223 i 189-88 901 'Plessey SL901 525-108 ' 
190-131 185-58 9LS90 ' Fairchild 9LS90C 173-131 9012, Fairchild 9012C 186-168 

9L828M * 223 9L840M * 223 9LS90M, 173-,138 9012.11.1 186-169 
190·132 185-59 Raytlleon- IILS90 *243 ITI ImO~12 170-134 

9LS283 Faircliild 9LS283C 168-58 9LS42 Fairchild 9LS42C 176-88 9L89OC *243 NSliOnal OM9012C 186-187 
9LS283M i68-59 9LS42M 176-89 173-145 9014 Fairchild 9014C 189-116 

Raytheon' 9LS283C 168-76 Rayth80n 1ILS42 *227 9L890M *243 9014M 189-11'7 
, " 9LS283M 168-78' 9LS42C *227 - 173-146, 9015 ' Fairchild 9015C. 190-26 

9LS295 Fairchild 9LS296C 196-159 17,6-94 9L892 Raytheon 9L892 *243 9015.11.1 190-27 
9LS295M 196-160 9LS42M * 227 1IL8~2C *243 9016 ..fairchild 9016C 170-123 

Raytheon 9L8296A *321 176-95 175-119 I 9016M 170-124 
9L8296A!: *321 9LS43 Raytheon 9L843 * 227 9L8112M *243 In In9016-1 170-135 

196-165 9LS43C *227 175'-120 In9016-5 170-136 
9L8296AM *321 176-13 9LS93 Fairchild 9LS93C 171-142 National DM9016C 170-141 

196-166 9LS43M *227, 9LS93M ]71-143 9017 Fairchild 9017C 171, 9 
9LS298 AMO 9LS298C 193-93 116-14. Raytheon' 9L893 *243 i 9017M 111-10 . 

9LS,,98M , 193-94 9L844 RaytIIaoft 9L844 *227 9L893C *243 9020 Fairchild 9020C 
' . 180-168 

FairChild 9LS298C 182-117 1IL844C *227 ' )~-150 9020M ) 180-169 
193-99 176-34 .L89~M In In9020-1 ' 180-170 

9LS298M 182-11'8 9LS44M *227 17"-151 IU9020-5 180-171 
193-100 176-35 9LS95 ,Fairchild 9LS96C 196-96 9022 Fairchild 9022C 181-1j9 

'Raytheon 9LS298 (* 3i13 9LS51 ' Fairchild 9LS51C 188-129 ' 9LS95M 196-97 j 9022M 181'-60 
9L8298C * 323 9LS51M 188-130 9P802 Raytheon 9P802C *214 lIT IIT9022-1 1111-70 

182-123 Raytheon 9L861 *230 JPS64 Raytheon 9PS64C *230 1TI9~t5 181-71 
9L8298M *323 9L861C *230 9504 Fairchild, 9S04AC 170-185 9024 ' Fairchild 902 C 180-57 

182-124 188-136 9S04AM 170-186 9024M 180-58 
9LS30 Fairchild - 9lS3OC 184-100 9L861M *230 9505 Fairchild 9S05AC 171-68 ITI In9024-1 180-60 

~LS30M 184-101 188-136 
Fairchild 

,9S05AM 171-69 lTIe024-5 180-61 
Raytheon 9L83O *210 9LS54 Fairchild 9LS54C 187-184 9S41 9541C ' 184-71 903 Pan$onic AN903 514-136 

9L83OC * 210 ,9LS54M 187-185 954111.1 184-72 904 IPI MC904 375- 6 
184-106 Raytheon 9LS54 *230 9S42 Fairchild 9S42C , 187-143 905 Panasol\ic AN905 514-136 

9L83OM *2J0 9LS54C 187-192 954211.1 187-144 9060 AMO 9050C 615-36 
184-107 9LS64M *230 90 Burr-BrownDAC9OJ 376-90 90500 614-114 

9LS32 Fairchild 9LS32C 190- 7 188- 5 OAC90K 376-88 
, 

9050E 614-77 
9LS32M lBO- 8 9LS55 Fairchild 9LS55C 188-144 DAC90L 376-86 9060 AMD B060C , 615-35 

Raytheon 9L832 *226 9lS56M 188·146 OAC90R' 376-91 90600 ,614-113 
, 9L832C .. 226 Raytheon 9L855 , •• 230 DAC905 376-89 9060E 614-76 

190-1.3 (, 9L856C * 230 DAe90T 376-87 9080 AMO 9080-AC: 870-139 
9L832M * 2211 . 188-150 900 Motorola MPC900 670-40 .9080AM 870.140 

190-14 9LS56M *230 . 'SGS TCA900 524-12 909 Harn. HA-B09 * 681 
9L833 Raytheon9L833 *228 188-151 572-71 544-26 

8LS33C *,228 9LS73 Fairchild 9LS73C 18,1-13 Signetics 'TBA900 526-84 , 99-13 
190-160 9LS73M 181-14 9000 Fairchild 9000C 1711-74 ,- 99-'14 

9L833M *228 Raytheon 9L873 *232 . 900011.1 179-75 , 99-17 
190;161 9L873C *232 '9001 Fairchild 900lC 179-76 91LOl AMO 91L01A' 620-41 

9L8386 Raytheon 9L8385 * 3211' -" 
181-23 900111.1 179-77 91L01B 619-1.23 

'9L8386C *326 9L873M . *232 I lIT IIT9OO1 179-82 91L01C 619-92 
170-96 181-24 9002 EA EA9002 871-121 911.02 AMO ,91L02 . 622-47 

, 

Arranged alphanumarically from laft to right 
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a.. p.Un. a. 
Number Sou_ DevIce Number 

91L02 AMO 91L02A 622·37' 9214 
91L02AM 622·38 9216 
91l02B 622·14 
9j'L02BM 622·16, . 
91L02C 621·108 9250 
91L02CM 621,109 9255 

91Lll AMD 91l11A , 620·44 ,92. 
91LllB 620',3 
91LllC 619·95 9281 

91L12 AMD 91l12A 620·47 
91Ll2B 620· 6 //282, 
91Ll2C 619·\18 

91L30 AMD ' , 91L30BC 623·29 
91L30CC • 623·23 ,9283 
91l300C 623·40 

91140 AMD 91l408C 623·70 9284 
91l40CC 623·67 
91l400C 623·74 9286 

910 SGS TCA910 524·11 

\ 
572·72 9288 

9101 AMO 9101A 620·42 
9101AM 620·43 93HOO 
91018 619·124 
91018M 619·125 93H72 
9101C 619·93 
9101CM 

I, 
6,19·94 

91010 619·77 93100 
9102 AMD 9102A 622·35 

9102AM 622·36 
9102B 622·15 
9102BM 622·17 93La8 
9102C 621·110 , 
9102CM 621·ill 
91020 621·95 

9101 MID 9107·6 615·7!) 931412 
9109 Fairchild 9109C 198·93 

9109M 198·94 931415 
911 AMO 911CM 619·97 

Herrle HA-911 ' *6. • 931420 
547· 4 

, 99·13 931421 
, 99·14 

9111 AMO 9111A 620·45 931422 
9111AM 620·46 
911~ , 620· 4 931426 , 911 M 620· 5 
9111C 619·96 93S00 
91110 61a·78 

9112 AMP 9112A 620·48 
9112AM 620·49 
9112B .620· 7 93S05 
9112BM' 620· 8 
9112C 619·99 93S10 
9112CM' 619·100 
91120 619·79 

Fairchild 9112C 198·96 
9112M 198,·97 93S12 

9130 AMO AM9130 ,121· 3 
. 9130BC 623·30 93S137 

9130BM 623·31 
9130CC 623·24 93S16 

I 9130CM 623·25 
9130DC 623·41 
'9130DM 623·42 
9130EC 623·13 93S194 

9,140 AMD AM9140 ,121· 3 
9140BC 623·71 93S21 
9140CC 623·,68 
9140DC 623·75 93S22 
9140EC 623·52 

915 Si9netics TBA915 521·73 93S41 
917 Plessev Sl917 525·109 
920 F~irchild TBA920 526· 6 93S42 

National TBA920 526·16 
Plessev TBA920 626·17 93S43 
RCA CA920 526·23 
Signetics TBA920 526·25 

920~ AMO 92P8 811:106 
9208BC 626·44 93S46 

. 9208CC 626·40 93S47 
920SDC 626·38 
9208M 626·71 93S48 

9214 AMD 9214C 625·64 

72 

a.. 
Source Device Page-Uria Number ' Sou_ D_lce 

AMO' 9214M 625·65 93S62 : Fairchild 93S62C 
AMO 9216 871-112 93S62M 

9216BC 627·35 9300 AMO 9300C 
9216CC 627·32 

EA EA9250 871·124 9300M 
EA EA9255 871·15 
AMI 892. *411 F~irchild 9300 

524·136 9300C 
AMI 89281 *\411 

' i 524·137 9300M 
AMI 89282 *408 

*411 ITT ITT9300·1 ' 
524·138 

AMI 8.283 *411 1TT9300·5 
524·139 

AMI 89284 *411 Motorola MCg300 
524·140 

AMI 89286, *411 National OM9300 
524·141 

AMI 89288 *408 Raytheon RC9300 
524·142 

Fairchild 93HOOC 630·33 RM9300 
93HOOM 630·34 

Fairchild 93H72 , 96·18 Si9netics N9300 . 93H72C 630·35 S9300 
93H72M 630·311 9301 AMO 9301C 

AMo 93l00C 629·55 9301M 
93l00M 629·56 Fairchild 9301 

Fairchild 93l00C 629·64 9301,C 
93LOOM 629·65 

AMO 93l2SC 631·124 .9301M 
93l2aM 631·125 

Fairchild 93l2eC 632· 3 ITT ITT9301·1 
93l28M 631·126 ITT9301·5 

fairchild 93l412C 620·121 Motorola MC9301 
93l412M 620·123 National OM9301 

Fairchild 93l415C 622·107 Si9netiCS N9301 
93l415M 622·112 9302 Fairchild 9302 

Faifl;bild 93l420C 618·31 l ' 9302C 
93l420M 618·48 9302M 

Fairchild 'g3l421C 618·104 9304 AMO , 9304C 
93l421M 618·107 9304M 

Fairchild 93l422C 620·122 Fairchild 9304 
93l422M 620·124 9304C 

Fairchild 93l425C 622·108 '9304M 
93l425M 622·113 ITT ,ITT9304·1 

, Fairchild 9~SOOC 196·59 ( \ ITT9304·5 
630·43 MOtorola MC9304 

93S00M 196·60 Raytheon RC9304 
630·44 RM9304 

Fairchild 93S05C 175·162 9305 Fairchild 9305 
93S05M 175·163 9305C 

AMO 93S1OC 174·78 , 
93S101ojl 174·79 9305M 

Fairchild 93S1OC 174·80 
, 93$10M 174·81 9307 Fairchild 9307 
Fairchild 93S12C 194·136 9307C 

93S12M 194·137 9307M 
Fairchild 93S137C 177·85 Motorola MC9307 

93S137M 177·86 .9308 AMO 9308C 
AMP 93S16(; 172·149 9308M 

93St6M 172·150 Fairchild 9308 
~airchild 93S16<; 172·151 9308C 

93S16M 172·152 ~308M 
Fairchild 93S194C 630·46 ITT ITT9308·,! 

93S194M 630·46 1TT9308·5 
AMO 93S21C 177·73 Motorola MC9308 

93S21M 117·74 Raytheon RC9308, 
AMO .93S22C 192·124 RM9308 .. 

93S22M 192·126 9309 AMO AM9309 
Fairch~d 93S41C 169·56 9309C 

93S41M 169·57 9a09M 
Fairchild' 93S42C, 169·107 Fairchild 9309 

93S42M 169:108 9309C 
' Fairch~d 93S43 , 87·10 9309M 

, 96·18 ITT . ITT9309·1 
i 93S43C 168·174 1TT9309·6 

93S43M 168·175 Motorola MC9309 
Fairchild 93S46C 170·23 Netional OM9309 
Fairchild 93S47C 170·26 Signetics N9309 

93S47M 170·27 S9309 
AMO 93S48C 199-167 9310 AMO 9310C 

93S48M 199·168 9310M 

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

lIMe 
Page-Un .. , Numbeio, 80_ 'Device Page-Un. 

, 

199·1'57 9310 Fairchild, 9310 , 96·18 
199·158 9310C , 174·26 
196· 4 9310M 174·27 
629·62 Motorola MC9310 114·34 
196· 5 National OM9310 174·38 
629·63 RaytheOn RC931 0 174·41 , 

, 96·18 RM9310 174·42, 
196·8 9311 " AMD 9311C 177·152 
630·31 9311M 177.153 
196· 9 Fairchild 9311 , 96·18 
630·32 9311C 177·156 
196·12 9311M 177·157 
629·66 ITT ITT9311·] 177·163 
196·13 ITT9311·5 177·164 
629·67 Motorola MC9311 177·168 
196·17' National OM9311 177·172 
629·69 Raytheon RC9~11, 177·173 
19,6'21 RM9 11 177·174 
630·21 9312 AMO '9312C 194·54 
196·24 9312M 194·55 
629·70 Fairchild 9312 , 96·18 
196·25 ,9312C 194·56 
629,71 9312M 194·57 
196·28 ITT ITT9312·1 194·58 
196·29 ITT9312·5 194·59 
17.6·40 Motorola MC9311 194·61 
176·39 National OM9312 194·63 

, 96·18 Raytheon RC9312 194·70 
176·43 RM9312 194·73 
177·127 - Signetics N9312 194.78 

' 176·44 9313 ,Fairchild 9313 , 96·18 
177·128 9313C 194·149 
176·53 9313M 194·150 
176·54 9314 AMO 9314C 191·64 
176·58 9314M 191·65 
1'76·62 Fairchild 9314 , 96·18 
176.761 /9314C 191·66 

, 90:18 9314M 19~ ·67 
176·45 Motorola MC9314 191·69 
176·46 93141 Fairchild 93141 , 96·18, 
168·99 93145 Fairchild 93t45C 176·110 
168·100 93145M 176·111 

, 96·18 9315, Fairchild 9315 , 96·18 
168·101 93150 Fairchild, 93150 1 96·18 
168·102 93153 Fairchild 93153 , 96·18 
168·103 9316 AMO 9316C 172·92 
16~·104 9316M 172·93 
168·106 Fairchild 9316 ,'96·18' 
168·107 9316C 172·94 
,168·108 9316M 172·95 

, 96·18 ITT ITT9316 172·101 
171·1,14 Motorola MC9316 172·105 
175·160 National OMl/316 172·109 
171·115 Raytheon RC9316 172·110 
175·161 RM9316 172·111 

, 96·18 93164 Fairchild 93164 , 96·18, 
38,0·28 931~5 Fairchild 93165 , 96·18 
380·29 9317 Fairchild 9317 , ,96·18 
380·35 9317BC 380·86 
191·44 9317BM 380·87 
191·45 9317CC 380·115 

" 96·18 9317CM 380·116 
191·46 93174 Fairchild 93174C \ 182·154 
.191·47 9318 AMO 9318C 199·82 
191·50 931aM 199·83 
191·51 Fairchild 9318 , 96·18 
191·53 9318C ,199·84 
191·55 9318M '99·86 
191·54 Motorola MC9318 199·88 

, 87· 5, National OM93i8 199·90 
194·14 93,19 Fairchild 9319C 200·161 
194·1.5 9319M 200·162 

, 96·18 9320 Fairchild 9320C 200·163 
194·16 9320M 200·164 
194·17 9321 AMD S321C 176·168 
194·18 9321M 176·159 
194·19 Fairchild 9321 , 96·18 
194·21 9321C 176;160 
194·23 "- 9321M 176·161 
194·24 9322 AMP 9322C 192·65 
194-25 " 9322M 192·66 
174·22 Fairchild 9322 , 96·18 
174·23 9322C 192·69 
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B ••• Ba .. a. •• B ... 
Number Source Device Page-Line Number Source Device Page-Lin. Number Source Device Page-Lin. Number Source Device Page-U~. 

9322 Fairchild 9322M 192·70 93415 Raytheon 93415C 622·118 9350 Fairchild 9350t 173·105 9410 Fairchild 9410M 866·88 
ITT ITr9322·1 192·76 93415M 623· 6 il350M 173·106 9412 Fairchild ·9412C 866· 76 

ITT9322·5 192·77 Signetics N93415A 622·103 9352 Fairchild 9352 'I 96·18 9412M 8'66·77 
Motorola MC9322 192·80 93417 Fairchild 934.17 ,,20·,4 9353 Fairchild 9353 ~ 96·18 9423 Fairchild 9423 608·63 
National DM9322 192·85 93417C 610·77 9354 Fairchild 9354 , 96·18 9423C 866·73 
Raytbeon RC9322 192·90 93417M 610·87 93546 Fairchild 93546M 170·24 9423M 866·74 

RM9322 192·91 93419 Fairc~ild 93419C 617·64 9356 Fairchild 9356 , 96·18 95HOO Fairchild 95HOOC' 630·60 
9324 AMD 9324C 169·161 93419M 617·66 9356C 171·116 95H90 Fairchild 95H90C 203·42 

9324M 169·162 9342 AMD 9342C 169·78 9357 Fairchild 9357 , 96·18 559·146 
Fairchild 9324 , 96·18 9342M 169·79, 9358 Fairchild 9358 , 96·18 95H90M 203·43 

9324C 169·165 Fairchild 9342 'I 96·18 935jl Fairchild 9359 , 96·18 559·147 
9324M 169·166 9342C 1.69·82 936 Reticon Rl936 572·12 95H91 Fairchild 95H91C 202·185 

Motorola MC9324 169·171 9342M 169·83 9360 AMD 9360C 174·166 559·132 
Si9netics 9324 169·176 Raytheon RC9342 169·93 175·16 559·148 

9328 AMD 9328C 198·76 RM9342 1-69·94 9360M 174·167 95H91M 559·133 
632· 9 93421 Fairchild, 93421AC 618·20 175·17 950 Plessey TBA950 526·19 

9328M 198:77 93421C 618·33 Fairchild 9360 , 96·18 9500 ITT TDA9500 526·10 
632·10 9342'IM 618·59 9360C 174~168 95000 Fairchild F95000 164·117 

Fairchild 9328 , 96·18 Raytheon 93421AC 618·22 9360M 174·169 95002 ' Fairc~ild F95002 164·100 
,/123·16 93421C 618·37 Raytheon RC9360 176·35 95003 Fairchild F95003 164·104 

9328C 198·78 93421M \ 618·67 RM9360 175·36 95004 Fairchild F95004 164·96 
632·11 93425 Fairchild 93425AC 622·80 9366 AMD 9366C 173·26 95010 Fairchild F95010 164·78 

9328M 198·79 93425M 622·95 9366M 173·27 95016 Fairchild F95016 164·76 
632·12 622·106 Fairchild 9366 , 96·18 95029 Fairchild F95029 164·81 

ITT ITT9328·1 198·80 Natlona' DM93426 * 756 9366C 173·30 9503 Collins CRC9503 , 87· 9 

ITT9328·5 198·81 622·92 9366M 173·31 9504 Collins CRC9504 1 87· 9 
Motorola MC9328 198·83 DM93425A * 755 RaYtheon RC9366 173·45 9505 Colfins CRC9505 368·55 

632·5 622·86 RM9366 173·46 9509 Collins CRC9509 370·45 
9334 AMD 9334C 190·183 Raytheon 93425AC 622·100 9368 FairChild 9368 11 96·18 9510 COllins CRC9510 370·58 

9334M 190·184 93425C 622·119 9368C 380·10 95101 Fairchild F95101 164·111 
Fairchild 9334 1 96·18 93425M 623· 7 ,9369 Fairchild 9369 , 96·18 95102 Fairchild F95102 164·108 

,,21·12 Si9netics N93425A 622·104 9370 Fairchild 9370 ~ 96·18 95103 Fairchild F95103 164·106 
9334C 191· 4 93427 Fairchild 93427 ,,20',4 9370C 380·76 95105 Fairchild F95105 164·102 
9334M 191· 5 93427C 610·78 9374 Fairchild 9374C 380·11 95106 fairchild F95106 164'·94 

National DM9334 191· 7 93427M 610·88 9375 Fairchild 9375 , 96·18 95107 ' Fairchild F95107 164·86 
Signetics N9334 191· 8 93431 Fairchild 93431C 625·30 9377' Fairchild 9377 , 96·18 .95109 Fairchild F95109 164·98 

9338 AMO 9338 ,121· } 93431M 625'36 9383 Fairchild 9.383 , 96·18 951,10 Fairchild F9511Q 164·89 
9338e 191·151 '93432 Fairchild 93432C 625·92 9386 Fairchild 9386C 189·150 95111 Fairchild F95111 164·92 
9338M 191·152 93432M 625·99 9386M 189·151 95115 Fairchild F95115 ,164·125 

Fairchild 9338 1 SS,.18 93436 Faircbild 93436 
, 

,120·14 9390 Fairchitd 9390 , 96·18 95116 Fairchild' F95116 164·123 
,123·17 93436C 611·83 9391 Fairchild 9391 , 96·18 95124 Fairchild F95124 164·120 

9338C 191·153 93436M 611·91 9392 Fairchild 9392 , 96·18 95130 Fairchild F95130 164·114 

9338M 191.154 93438 Fairchild 93438 t>20·14 9393 Fairchild' 9393 , 96·18 95231 Fairchild F95231 164·83 
9340 AMP 9340C 168·184 93438C '612·21 9394 Fairchild 9394 , 96·18 9538 Fair.child 9538 , 93· 9 

9340M 168·185 93438M 612·40 9395 Fairchild 9395 , 96·18 9551 AMO 9551C 870·174 

. ' Fairchild 9340 , 96·18 9344 Fairchil<:I 9344 , 96·18 9396 Fairchild 9396 , 96·18 9551M 870·175 
9340C 168·186 ' 9344C 168·136 940 Plessey TBA940 526·18 9555 flMO 9555C 871·45 
9340M 169· 3 9344M 168·137 SGS TCA940 521·166 9555M 871·46 

934'04 Fairchild 93404C 616'76 93441 Fairchild 93441C 625·31 Telefunken,lCA940 521·16,9 96102 Fairchild 96l02C 195·124 
93404M 616·77 93441M 625·37 9400 ITT TDA9400 526· 9' 96L02M 195.125 ' 

93405 Fairchild -93405C 616·78 93442 Fairchild 93442C 625·93, Teledyne S 9400 573·154 96S02, Fairchild 96S02C 195·145 
93405M 616·79 93442M 625·100 9401 AMD 9401C 629·20 96S02M 195·146 

93407 Fairchild 93407C 191·156 93446 Fairchild 93446C 611·84 9401M 629·21 96S21 Raytheon 96S21C * 216 
93407M ,191·157 93446M 6,11.92 Fairchild 9401C 199·1.70 960 Signetics TAA960 512·20 

9341 AMD 9341C 169· 5 93448 Fairchild 93448 ,,20·14 383·2 9600 AMD 9600C 195·75 
9341M 169· 6 93448C 612·22 866·83 9600M 195· 76 

,Fairchild :g341 , 96·18 93448M 612·41 9401M 199·171 Fairchild 9600 , 96-18 

9341C 169·11 9345 Fairchild 9345 , 96·'18 383· 3 9600C 195·79 
9341M 169·12 93452 Fairchild 93452 H20·14 866·84 9600M 195·80 

Raytheon RC9341 169·24 93452C 612·86 9403 Fairchild 9403C 608·31 9601 AMD ge01C 195·51 
RM9341 169·25 93452M 612·99 866·69 9601M 195·52 

93410 Fairchild 93410 , 96·18 93453 Fairchild 93453 ,120·14 9403M 608·32 Fairchild 9,601 , 96·1,8 
93410AC 618·29 93453C 612·87 866·70 9601C 195·53 
93410C 618·55 93453M 612·100 9404 Fairchild 9404C 866·57 • 9601M 195·54 
93410M 618·74 93454 Fairchild 93454C 626·73 9404M 866·58 ITT ITT9601·1 195·55 

93411 Fairchild 93411AC 618·30 93454M 626·75 9405 Fairchild 9405AC 169·138 ITT9601·5 195·56 
93411C 618·47 93457 Fairchild 93457C 624·46 169·143 Motorola MC9601 195·58 
93411M 618·68 93457M 624·60 866·53 National , DM9601 195·60 

Raytheon 93411AC 618·32 93458 FairChild 93458 608· 74 9405AM 169·139 Raytheon" RF9601 195·62 
93411C 618·52 93459 Fairchild 93459 608·75 169·144 Signetics N9601 195·70 
93411M 618,71 93464 Fairchild 93464C 626· 74 866'54 SW SW9601 195·71 

93415 AMO 93415A 622·93 93464M 626·76 9406 Fairchild 9406C 608·68 9602 AMD 9602C 195·12.2 
93415C 622·111 93467 Fairchild 93467C 624·47 I 866·79 9602M 195·123 
93415M 623· 3 93467M 624·61 9406M 608·69 Fairchild 9602 1 96·18 

Fairchild' 9~415 , 96·18 93470 Fairchild 93470C ~23.77 866·80 9602C 195·126 
93415AC 622·79 , 93470M 23·79 9407 Fairchild 9407C 866·61 9,602M 195·127 
93415M 622·94 93471 Fairchild, 93471C 623· 78 9407M 866·66 ITT 1TT9602·1 195·132 

622·105 93471M 623·80 9408 Fairchild 9408C 866·50 ITT9602·5 195·133 
National DM93415 * 764 9348 Fairchild 9348 , _96·18 9408M 866·51 Motorola MC9602 195·135 

622·91 9348C 199·165 9410 Fairchild 9410C 192.53 National DM9602 195·137 
DM93415A * 764 9348M 199·166 616·71 Raytheon RF9602 195·139 
I 622·85 93481 Fairchild 93481C 614·53 966·87 Signetics N9602 195',140 

Rayth.eon 93415AC 622·99 9350 Fairchild 9350 , 96·18 9410M 192·54 S9602 195·141 

" 
Arranged alp~anumerically from left to right 
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Number Source Device Page-Line Number 

9602 SW SW9602 195·142 9642 
9603 FairchHd 9603 , 96·18 9643 
96101 Fairchild 96101 178·180 9644 

96101C 386· 6 9645 
I···· 96101M 386· 7 9646 

96106.· Fairchild 96106 389·19 9647 
9612 Fairchild 9612 ., 95· 3 9648 

9612C 386·15 9650 
9612EC 386·17 9660 
9612M 386·16 9664 

9613 Fairchild 9613 , 95· 3 
9613C 390·13 
9613M 390·14 9665 

9614 AMD 9614 , 91·11 
9614C 386·1.8 9666 

9614M 386·19 
Fairchild 9614 , 95· 3 966.1 

9614C 386·20 
9614M 386·21 9668 

In ITT9614·1 386·22 
ITT9614·5 386·23 97C09 

9615 AMD 9615 , 91·11 97Cl0 

9615C 389·45 97Cll 

9615M 
. 

97C12 389·46 
Fairchild 9615 , 95· 3 970 

9615C 389·47 ' 
9615M 390· 2 

ITT ITT9615·1 390· 3 9702 

ITT9615-5 390· 4 9709 

,96Ul AMD 9616C 385·40 9710 

Fairchild 9616 385·41 9711 

, 95· 2 9712 

, 95· 3 980 

9616E 385·42 99 

9616M 385·43 990 

9617 AMD 9617C 388·21 
Fairchild 9617 , 95· 2 

11 95· 3 
961lC 388·22 

9900 
9620 AMD 9620 , 91·11 

9620C 389·40 
96iOM 389·38 

, Fairchild 9620C 389·41 
9620M 389·39 9901 

9621 AMD 9621 , 91·11 
9621C 385·11 9902 
9621M 385·12 

Fairchild 9621 385·13 9903 
9621M 385·14 

Raytheon RC9621 385·15 9904 
RM9621 385·16 

9622 Fairchild 9622C 390·26 9905 
9622M 390·27 9906 

Rayth,eon RC9622 390·28 991 
RM9622 390~29 9920 

9624 Fairchild '9624C 198·118 9980 
9624M 198·119 

9625 Fairchild' 9625C 198·99 9998 
9625M 198·100 

9626 Fairchild 9626 392'14 
9627 Fairchild 9627 , 95· 3 

9627C 390·23 
9627M 390·24 

9628 Fairchild 9628 392·18 
9634 Fairchild 9634 , 95· 3 
9635 FairChild 9635 'f 95· 3 
9636 Fairchild 9636 , 95· 3 

9636C 385· 2 
9636M 385· 3 

9637 Fairchild 9637 , 95· 3 
9637C 389·36 
9637M 389·37 

~ 

9638 Fairchild 9638 ~ 95· 3 
9640 Fairchild 9640 , 9li· 3 

9640C 201·17 
392·45 

9640M '201·18 
392·40 

9641 Fairchild 9641C 201·19 
392·46 

9641M 201·20 
392·41 

9642 Fairchild 9642C 393· 2 

74 
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Fairchild 9642M 392·42 
Fairchild 9643 394·94 
Fairchild 9644 394·83 
Fairchild 9645 394·79 / 

Fairchild 9646 394·22 
Fairchild 9647 395·34 
Fairchild 9648 395:39 
Fairchild 9650 ,108· '7 
AMI S9660 524·85 
fairchild 9664AC 381·58 

9664BC 381·59 
9664C 381·57 

Fairchild 9665 397·36 
515·35 

Fairchild 9666 397·46 
515·36 

fairchild 9667 397·21 
515·37 

Fairchild 9668 397·31 
515·38 

National AM97C09C 369·103 
National AM97Cl0C 370· 2 
National AM97CllC 369·66 
National AM97C12C 369·78 
Fairchild TBA970 513· 8 

526·178 
Signetics TAA970 512·108 
AMD 9702·1 611·56 
National AM9709C 369·104 
National AM9710C 370· 3 
National AM9711C 369·67 
National AM9712C 369· 79 
Signetics TCA980 512·109 
AMI EVK99 * 901 
Fairchild TBA990 525·67 
National TBA990 525·95 
Plessey T8A990 525·115 
Signetics TBA990 525·146 
Telefunken TBA990 525·167 
TI S8P9900 871·132 

TMS9900 <1092 
871·133 

,130· 8 
,130·10 

TI TMS9901 <1094 
871·149 

TI TMS9902 <1095 
871,156 

TI TMS9903 <1095 
871·152 

TI TIM9904 <1098 
871·138 

TI TIM9905 871·143 
TI TIM9906 871·162 
Siemens, TAA991 521·40 
TI SBP9920 B71·158 
TI TMS9980 <1094 

871·134 
AMI S9998 * 634 

624:11 

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

BH" 
Page-Line Number Source 0..,1 .. Page-Line 

-
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PART NUMBER GUIDE 
Each Ie manu~aC?turer has hi. own unique method at identifying produCts, usually through a system of device number prefixes and 
suffixes. This Part Number Guide is arranged alphabetically by manufacturer and describes each company's part number system. 
JAN nomenclature is also covered. I ' 

Manufacturer 

ADVANCED 
MEMORY SYSTEMS 

ADVANCED' 
MICRO DEVICES,<; 

Note: Alternate source 
devices follow original 
manufacturer's part 
number and marking system. 

AMERICAN,' 
MICROSYSTEMS 

ANALOG DEVICES 

QECKMAN 
, INSTRUMENTS 

, Prefix 

Classification 
, IC Circuits - 91 ' 

Sub Category 

Part Number 
Suffix' 

Packag~ 
3A 16 Pin Flat P~ck 
38 22 Pin Flat Pack 
SA 14 Pin DIP 
6816 Pin DIP 

Example,' 

Device: AMS 6003 
Prefix Device Suffix 

91 6 003 11 6DP 

o Custom MOS 
,1 Bipolar RAM 
'2 Bipolar 

Sequential Numbers 
1-500 ECl 

6C 24 Pin DIP 
6D 22 Pin DIP 
6E Hi PinDW 

cation . CJsSifi- UI 
3 Bipolar ROM 
4 CMOS, 

501-999 TTL 

5 SOS 
6 PMOS 
7 NMOS 

Functional Group 
25MSI 
26 Computer Interface 
27 Bipolar Memory 
28 MOS 
90 MOS 
91 MOS 

Type 
L Low Power, 
S Schottky' ' 

LS Low Power Schottky 
(Blank) Standard, " 

,Family . 
S Standard 

, AD Analog Devices ,I 

\ .. 
\ 

, Family (Model Number)' 
801-809,851-859 Voltage Regulators 
811-816, 862, 863, Ladder Networks, 
822,823, 833,866 Amplifiers 
840 Voltage References 
845-872, 8n DiA Converters 
873, 876 AJD Converters ' 

, 882, 8~3Active Filters 

P Plastic 

Package 
D Hermetic DIP 
P Molded 
F Flat 
X Dice 

temperature Range ' 
C Commercial' 
M Military/, 

Package Type 
1 Plastic 
2 Cer-DIP 
3 SLAM 
4 Ceramic (Three Layer) 
5 TO Type 

Package/Plns! 
C 22 Pin Plastic or Cer-OIP 
o 14 Pin Plastic or Ceramic 
'F 12 Pin TO' " 

Sub-Category 

Test Spec 

Package Code 

Prefix Devlco 
AM25 S 05 

Fund;:Jnal J Group 

, Type' 

Device Number , 

Suffix 
DM 

Package --~-... 

Temperature Range 

p,reflx Device Suffix 

, , ~1103X 2P 

,FamilY " ~" 
Version, " ' 

Pa~kage Type: " " , .. 

Number,of Pins 

H 16 Pin Cer-DlP, SLAM. or Ceramic 
/ 

( 

I 28 Pin Cer-DIP or SLAM 
L 24 Pin Cer-DiPorSLAM 
M 40 Pin SLAM ' \ 
P 18, Pin PlastiC or Cer-DI P 
T 40 Pin Plastic 
U 16 Pin Plastic 
W 24 Pin Plastic 
Z 28 Pin Plastic 

Temperature Range ' 
J,K,L Commercial Grade 

S,T Military Grade 

Package 
ON Ceramic D1P 
D 8 Pin Ceramic DIP 
E 14 Lead Plastic DIP 
F Ceramic Aatpack 
H TO-5 tyge Ca~ 
N Plastic IP 

..package Type 

Prefix Device Suffix ' 
AD 71516 IN 

Temperature ___ --'I I, 
Range 
Package --___ ....J 

Prefix Device Suffix - M Metal • , 
C Ceramic 
G Glass 

'Version (Function) 
I Current 
V Voltage 

Accuracy Level 

Fa~ilY J- }JJ,B5' '" MY-

Model Number " . ' 
Package Type " 

Version (Function) " ' 

01 

D1 . Best level 
02, 

Accuracy Leitel _~ __ -:-...J 
\ ) 
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, Manufacturer 

BURR-BROWN 

\ 

COLLINS 

DATEL 

ELECTRONIC 
ARRAYS 

Note: Alternate source 
devices follow original 
manufacturer's p'art 
number and marking 
system. 

Prefix 

Temperature 
, H,J,K,L=O°Cto+70°C 
I R, S, T = ~WC to +125°C 

A, It C = ~25°C to +85° 

Package 
1 Ceramic DIP 
2 Flatpack 
3 Plastic DIP 

'Temperature ' 
1 ~ 55°C to 125°C 
2 ~25°C to 85°C 
3 QOC to 7QOC 

Family 
ADC AID Converters 
AM Amplifiers 

SHM Sample-Hold 

Family 
10 Static Shift Register 
12 Dynamic Shift Register 
15 N Chan net RAM 
20 Keyboard Encoder 
3X Dynamic ROM 
4X Static ROM 

Part Number 

Package 
M = Metal 
P = Plastic 

Suffix 

o = MiI-883 screening 

Package 
1 14 Pin DIP 
2 TO-99 

Temperature 
C, QOC to 700C 

M. ~55°C to 125°C 

Package 
o Hermetic DIP 
F Flat Pack 
P Molded DIP 
T TO-Can 
X Dice 

Temperature Range 
C O°C to 70°C 
I ~ WC to 85°C 
L - 55°C to 10QoC 
M -55°C to 125°C 
X Other 

EMM/SEMI 
A. Semi Product 

Variation 
U Standard 

Temperature Range 
C O°C to 70°C 

Package 
o Dice. ' 

A liariation A' 
B Variation B 
C Variation C, etc. 

B. General Instrument Family 
Second Source Marking • RD ROM 

,RARAM 
CP Microprocessor 

EXAR INTEGRATED XRExar 
SYSTEMS 

S -35°C to 85°C 
, M -55°C to 125°C 

C Dual in Line, Ceramic 22 pin 
P Dual in Line, Plastic, 22 pin 
FFlat Package, Ceramic 
S Special Packages 
E "Pill Package" 

22 pin lead less 

Grade" 
C Commercial 

'M Military (C~ramic package and 
-55°C to 125°C) 

( ) The absence of C or M indicates a 
commercial part with tighter specs 

Package' 
K TO-66 (Mod) 
P Plastic , 
rt Ceramic (Dice available) , 

, T TO-99, TO-1QQ, TO-101 Metal can 

Example 

Prefix Device Suffix 
3532 AMO 

'om._io R .. ,. . I I 
Package __ _ 

MiI-883 Screening 

Prefix Device Suffix 
CRC 1504 -1 -2 

Package ' -'.-1 , I ' 
Temperature Range-----1 

Prefix Device / Suffix 
AM 490 2A 

Package 'I Selection 

DAC HY12B C 
T em'pe ratu re I 

Prefix ' Device Suffix 

:~ T Ii 
Temperature Range, ' 

Prefix Device Suffix 
M 4200 UCC 

Vari~tiOn /" 
Temperature Range:::J 
Package-----~ 

Prefix Device 
SEMI RA-3-4256 

Family '-=rT 
Package ==--.l 
Prefix Device 
XR 567. 

Suffix 
CP 

Grade ____ ---JI\ 
Package __ -l...----J. 



Manufacturer 

FAIRCHILD 

Alternate source devices 
. may follow original man

ufacturer's part number 
. and marking systems. . 

GENERAL 
INSTRUMENT' " 

( 

HARRIS 

@ 10 MASTER 19J1 

" . 

F Fairchild 
SH Hybrid 
!LA linear 

Designation 
CU Array , 

Prefix 

AY Array J ~ 
DL Shift Register Dynamic;;" 50 .Bits 

\ DS.Shift Register Dynamic <: 50 Bits 
LC linear Clrcllit 
LG Logic Cells 

MEN N an P Channel FETs 
MU Multiplexer 
RA RAM.· 
RIl ROM 
Sl Shift Register Static;;" 50 Bits 
SS Shi~ RegisterStatic < 50 Bits 

. Temperatllre and Processing 
, 0 MTOS -55·C to 85·C . 

1 MTOS O·C to 70·C 
4 N Channel 
5 MTNS OOC to 70·C 
6 - WC to 125·C 

,7 MTNS . 
,8 Silicon Gate -WC to 125·C 
9 Silicon Gate O·C to 70·C . 

Description 
multiplex.ers 

WX Indicates Typical Rlls(on) 
in hundred ohms steps: 
01 E; 100 ohms 
02 E; 200 ohms 

_·03 E; 300 ohms; etc. 
. 'YZ Total Number of Channels 
Custom' .' 

Custom, Num~er Assigned 
ROM/RAM 
WXYZ Total Number of Bits 

Shift Registers . 
W . Indicates the number of 

redundant configurations: 
1 SiMle 3 Triple . 
2 Dual 4 Quad, etc. 

. PART NUMBER GUIDE 
Part Number . 

Package, 
C Chip (Dice) . 
D Ceramic DIP 
E Plastic Gan 
F Flat Pac 
H MetalCan 

Suffix 

J . Metal Power Package (TO-66) 
K Metal Power Package (TO-3} 
P Plastic DIP' 
R Ceramic Mini DIP 

. T Plastic Mini DIP , 
U ,Power Package (Molded, TO-220) 
W Plastic TO-92 ' 

Templlrature - Check l;Ievice Data for 
. Specific Values , 

C {)I'C to 7Q·C/75"C· , 
(CMOS -40·C to WC) 

L MOS -55·C to 85°C 
Hybrid -20·C to 85·C 

M -55·C to 85·CI125·C 

Package Identification' (Not Marked onPkg.) 
01' Dice 
12 8 Lead DIP 
14' TO-5 4 Lead 
15 TO-78 8 Lead 
16 TO-5 8 Lead 
17 TO-5 8 Lead High Profile 
21 10-5 10 Lead . 
22 TO-5 10 Lead Isolated 
23 TO-100 10 Lead 
29 24 Lead. Plastic ;QtP 
30 14 Lead Plastic 1) l' 
31 16 Lead Plastic 0 P 

· 32 24 Lead Plastic DIP 
33 40 Lead Plastic DIP i 
35 36 Lead Plastic Flat Pack 
51 TO-8 12 Lead Low Profile 
5516 LeidDiP 
60 10 Lead Flat Pack 
61 .14 Lead Flat Pack 
62 16 Lead Flat Pack 

, 63 20 Lead Flat Pack 
64 24 Lead Flat Pack 
65 40 Lead Flat Pack 
66 36 Lead 
68 44 Lead Flat Pack 
69 14 Lead DIP 
71 16 lead· DIP 
72 24 Lead DIP .6 MIL Centers 
73 24 Lead DIP .5 MIL Centers 
74 40 Lead DIP .6 Mil Genters 
15 40 Lead DIP 1.05 MIL Centers 
76 28 Lead DIP 
77 18.Lead'DIP, . 
7924 Lead DIP .6 MIL Centers 
80 14 Lead Ceramic RIP, 

, 81 16 Lead Ceramic DI P 

--" ). 

Prefix Device' Suffix 
!LA 741 AHM-

(ff used) . ., , 
.

Electrical Class ~,. • II 
Package 

Temperature 

Prefix 

¥-6D DesiO- ' . 
nation 

! 

Temp. & 
Processing 

Description 

., 

Package Identification 

..' 

XYZ Total number' of bits per configuration 
Arrays/Linear/Logic ' , 
WXY~; Arbitrary Number Assigned 

Family 
A Analog 
D Digital. 
I Interface 

M Memory 
Package . 

1 DIP 
2 TO-5 Type 
7 Mini DIP 
9 Flat Pack 
o Chip Form 

Exceptions • 
HPROMx~0152-X . 
HPROMX-1024-X 
HPROMj(-8~56-X. 

I 

Temperature Range 
2 -wqo 125·C 
4 - 25°C to 85·C 
5 O· to 75·C 

, 6 100V2 25°C Probe (Dice only) 
8 Dash 8 Program, MIL-STO-883, Class B· 

· ,Example: HA-2700-8 
· 9 -40°C to. 85° (4000 Series CMOS) 

. Exceptions 
The 54C/74C CMOS Family temperature 
deSignation Js contained in the Part 
Number 

Example; ) 
54CXX'" 55·C to 125·C 
74CXX O·C to 70°C 

Prefix Device Suffix 

H T~I 7620J. 5· 
Farmly' . . 

Package'· . " 

Temperature~ange " . 

\ 

\ 
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Part Number 

Manufacturer Prefix Suffix 

HUGHES AIRCRAFT ,pre:xStandard 

S Special 

'Family 
eTR Counter 
eus Custom .' 

Package 
o Cerdip or Ceramic DIP 
F Flat Pack , 

ITT .... ' ' 
SEMICONDUCTORS 

INTEL 

INTERNATIONAL 
MICROCIRCUITS 

INTERSIL 
A. tiybrid 

B. Linear, Low Power, 
Watch & Clock Circuits 

78, 

J 

DSR ,Dynamic Shift ~eglster 
SSR Static Shift Register 
SUB Subsystem 
MUL Multiple 

P Plastic DIP , 
T TO 

DIG ,Discrete Insulated Gate 
DGP Discrete General Purpose 
DSW Discrete Switch , . 
PLA Programmable LogiC Array 

In 
SAK 
SAJ ' 
SAY 
TAA 
TBA / 
TeA 
TDA 

. 
P kage' B CerDIP (Ceramic or , 

ac 'window lid) (Hermetic) 
eCeramic (Metal lid) DIP 

(Hermetic) 

Temperature Range 
1 - 55°C to 125°C 
5 ObC to 70°C 

(O°C to 75°C Digital) 

Package 
B Flat Package 
e TO-5 Style , 
o Ceramic DIP 
N Plastic DIP 

o CerDIP (Glass Seal) DIP 
(Hermetic) 

P Plastic DIP . ) 
M Metal Can Package (Hermetic . . 

Oil military temperature devices IB mdlcates .MIL
STO-883 level B,processing; IC, level C processmg. 

MM Master MOS Arr3¥ . 
sec Special Custom Clrcl,lIt 

Family 
1 Small Chip 
2 Special Size 
3 Medium Chip 
6 large Chip 

Temperature 
, 1 - 55°C to 12,5°C 

40°C to 700C 

Characteristics 
5 Analog 
7 Digital' 
9 Interface 

General Type 
o Gates 
1 Amplifiers 

Circuits 
, L Linear 

CM Watch, Clock 

, Package 
C Ceramic. 
P Plastic DIP 
S Special 

Package 
(see last example 

Pins 
,(see last example) 

Package 
" (see last example) 

Pins 
(see last example) 

Temperature 
C CommerCial (O"C to 70°C) 
I Industrial (-22°0 to 70°C) 

M Military (.-55°C to 125°C) 

Package 
(see last example) 

Pins 
. (see last example) 

Example / 
Prefix Device Suffix 
H eTR 0320 D 

Fa~ilY + 
Pjckage -----

\ 

Prefix Device Suffix 

~mp~ure- •. 11 
Range, , 

Package , 

I\i 1~w26A DO 
Analog , 
Gate . , 
Temperature 
Package 
No. of Pins ' 

Prefix Device Suffix 

.IV- 5~Ou01 P A Intersil 
Hybrid , 

CI1.,a ra.c ter- , istlcs 
General Type " 
Package 
No. of Pins""-~-"'--

Prefix Device Suffix 

~,18~0~01 ",," CIT, Z 
.~;~~~;~ 

Package ' 
Temperature , 

No. of Pins' , 
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Manufacturer 

Illtersil (cont) . 
C. Memory Circuits 

JAN 
NOMENCLATURE 

LITHIC SYSTEMS 

Process 
5 Bipolar 

, 8 CMOS 
7MOS 

Generel Type' 

Prefix 

, 0 to 4 Digital , 
5 Random Access Memory (RAM) 
6 Programmable Read Only Memory 
. (PROM) 

7 Shift Register . 

J~ Jaualified Device 

M38510 Military Designation 

\ ' 
\ 

Device Type, 

I 

LA Array . 
LP Proprietary 
LS Second Source 

MICRO NETWORKS MN Micro Networks 
) 

@' 19 MASTER' 1977 

, PART NUMBER GUIDE 
Part Number 

Suffix 

Temperature . \ 
d Commercial (O°C to 75°C) 
M MilitarY (-55°C to 125°C) 
N Reduced Military (-20°C to 125°C) 

Package 
D Dual-In-Line Package Ceramic .' 
E Small TO-8 Type . 
F Flat Package, Ceramic 
G TO-8 Type 
H Flat Package, Silicon ' , 
I 16 Pin DIP (O.6xO.7 Lead Sp~ce) 
J Dual-In-Line Cerdip 
L Leadless Ceramic 

.P Dual-In-Line Package, Plastic 
T TO-5 Type 

, Pins (No. of) 
H 6 
A S' 
a 10 
C 12 

\D 14 
E 16 
N18 

F 22 
G 24. 
128 
J 32 
K 36 

. L 40 

V 8 •• 230" Pin Circle 
W 10, .230" Pin Circle 
y' 8, No.4 Lead Connecte.d to Case 
Z'10, No; 5 Lead Connected to Case 

DeVice . 
The "Slash" numbering \ 

, signifies the specification 
and specifies the device 
type. See Military Parts ' 
Directory. 

Note: The J or JAN, 
prefix is ve,ryimportant 

. iHt is not there it 
is not a JAN devite 

Device Class 
/ 

A Missles and Manned Spacecraft 
a General Military 
C Less Critical Mllltilry Applications 

, Case Outline 
A 1J4" x 1J4" Flat Pack, 14-Pin 
B Va" x 1J4" Flat Pack, 14~Pin 
C 1J4" x 0/4" Dual-In-Line, 14-Pin 
D 1J4" x %" Flat PaCk. 14-Pln 

\ E V4" x ¥.I" Dual-In-une, 16-Pin 
F 1J4" x %" Flat Pack, 16-Pin 
G 8-Lead Can . 
H Wi X 1J4" Flat Pack, 10-l:.aad 
I 10-Lead Can 
J W' x 11J4" Dual-In-Line, 24-Pin 
K %" x W' FlatPack, 24-Pin 
L %" x W' Flat Pack, 24-Pin 
Z 1J4" x %"Flat Pack, 24-Pin 

Lead Finish 
A Kovar.or Alioy 42, with Hot. Solder Dip 
B Kovar or Alloy 42, with Bright Acid 

Tin Plate '/ 
. C Ko~ar or Alloy 42" with Gold Plate 

(Proprietary' Devices) 
A Premium 

" B SuperPremium 
C Commercial 
,E Entertainment 

Temperature Range. 
(No suffix) OOC.to 700C 

E -55°t; to 85°C 
H -55°C to 125°C 

, ~,Processing to,883A Method 5004.2 

Example 

Prallx. 

Ilnte~~7 6 

Mem~ryJ 
Circuit 
Process 

General Type 

ROM Pattern 
Idllntification 
(Applicable to 
RoM only) 

Suffix 
01 XX CD E . 

Temperature ___ ....I 
Package ____ ~_--01 

No. of Pins ------' 

Prefix Device . Suffix 
JM38510 /XXXXX B C il 

Device CI~SS. " I I[ c 

, Case Outline.' . ' , 

Lead Finish ' ; , 

I 

\ 
Prefix Device. Suffix 

LP 2000 C 
--r 
, Device Type 

Prefix Device. Suffix, 
MN, 3000 HB' 

Tem ..... re .on,; T, 1 
Processing .'" . 
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Manufacturer 

MITEL 
SEMICONDUCTOR 

MITSUBISHI 

MONOLITHIC 
MEMORIES 

MOSTEK 

80 

Prefix 

Description: 
MA Linear 
MD Digital 
MT Telecom. 
MS Custom 
SIL Siltek CMOS 

M Mitsubisl1i 

Temperature 
5 Industrial/Commercial 
9 Military 

Series 
1 Linear Circuit 

17 Linear Circuit 
3 TIL 

32 TIL 
33 TIL 
43 TIL 
44 TIL 

Temperature 

Type 

5 MilitarynL 
6 Commercial TIL 

o Character Generator 
2 ROM 
3 PROM 
5 RAM 
7 Computer Logic 

MK Mostek 

45 TIL 
46 TIL 
47 TIL 
81 MOS 
85 MOS 
86 MOS 
9DTL 

Part Number 
Suffix 

Version: 
A Modified Version, 

. Unilaterally 
Interchangeable 
with Unlettered 
Version. 

B Unilaterally 
Interchangeable 
with A and 
Unlettered Versions. 

Package Style, Temperature Range: 
C Frit Seal Ceramic DIP, -40°C to 85°C. 
D White Ceramic DIP;-55°C to 125°C. 
E Plastic DIP, -40°C to 85°C. 
F Frit Seal Ceramic DIP, -55"C to 125°C. 
H Plated Chip, -40°C to 85°C. 
I Plated ChiP .... - 55°C to 125°C. 
J Ceramic DlI"", 24-Leads. 
K Ceramic, Flat Pack. 
L Ceramic DIP, 28-Leads. 
M Ceramic DIP, 40-Leads. 
N Plastic DIP, 24-Leads. 
o Plastic 0 I P, 28-Leads. 
S Plastic DIP, 40~Leads. 

W Wafer, probe tested. 
MIL Process Option: 

B MIL-883, Class C Plus 168 Hr. Burn-In. 
R High-Reliability Plastic DIP. 

Device: SIL40988 

Package 
K Glass-sealed ceramic OIL 

K-l 16-pin 
'P Plastic-molded OIL 
P-l 14-pin (JEDEC TO-116) 
P·3 16-pin 
P-5 24-pin 

P-l1 8-pln 
S Metal-sealed ceramic DlL 

S-2 Metal-sealed ceramic OIL 
Y Can-sealed glass metal 

Y-l10-pin (modified JEDEC TO-3) 

Package 
D Ceramic" 
F Flat Pack 

. J CERDIP 
N Plastic 
W Ceramic 

Package 
E Leadless Chip Carrier 
F Flat Ceramic Package 
K Tin Plated Frit-Sealed Ceramic 
M Plastic Flat Package 
N Plastic Dual In-line 
P Ceramic Dual In-line 
T Ceramic Dual In-line with transparent lid 

Example 

Prefix Device Suffix 

::~;" - iii 
Package/T em perature 

MIL Process Option . 

Prefix Device Suffix 
M 5 32 90 P 

T.:~m"". ] I 
Series 

Package ------' 

Prefix Device Suffix 
D 

T'~ 
Type .. 

Package 

Prefix Device Suffix 
MK 4096 P 

Package ------0' 
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Manufacturer 

MPTOROLA 

NATIONAL 
DEVICE NU.,aER (for 
Digital Devices): 
CDXXXX··CMOS - C suffix 
~40'C to 85'C 

. M suffix - 55'C to 125·C. 
DM54XX - All numbers 
beginning with 5 denote 
-55°C to 125°C 
temperature operation. . 
DM74XX -If the "74" is 
indicated, the operating 
temperature is O'C to 70°C. 
DM7XXX - All other 
numbers beginning with 7 
(besides the "74" shown 
above) are NSC 
proprietary products 
and a 7 here indicates 
-55°C to 125°C. 
DM8XXX - All numbers 
beginning with 8 denote 
O'C to 70·Ctemperature 
operation. 

NEC 

NITRON 

NORTEC 

PANASONIC 

@ Ie MASTER 1977 

Prefix 

Description 
, MC Packaged Integrated Circuits 

MCa Packaged Beam-lead Integra,ted 
Circuits, (Followed by F suffiX 
when in flat pack.) . 

MCaC Beam-lead Integrated Circuit Chips 
Unencapsulated Integrated Circuit 
Chips r 

MCC Unencapsulated Integrated Circuit 
Chips 

MCCF Flip-Chip Linear Integrated Circuits 
MCE Dielectncally Isolated Integrated 

Circuits 
MCM Integrated Circuit Memories 
MLM Pin-for-pin equivalent to Linear 

Integrated Circuits made by 
National Semiconductor. . 

Description 
AH Analog Hybrid 
AM Analog Monolithic 
DC CMOS 
DH Digital Hybrid 

) DM Digital Monolithic 
DS Digital Special 
LF Linear FET Monolithic 
LHLinear.Hybrid . 
LM Linear Monolithic 
LX Transducer 

MH MOS Hybrid 
MM MOS Monolithic 

Linear Devices 
With proprietary linear !;ircuits, a 1-2-3 
numbering system is employed. The 1 . 
denotes a Military temperature range device 
( - 55°C to 125°C), the 2 denotes an 
Industrial device (-25°C to 85°C), and the 3 
denotes a Commercial device (O°C to 700C). 
i.e. lM101/lM201/lM301. Exception to t~is 
are the LM1800 Series; some hybrid circuits 
which employ a ." C" suffix; and second~ 
source products which follow the original' 
manufacturers numbering system. 

ELPMicropackage 
Family 

A Discrete 
a Digital Bipolar 
C Linear 
D Digital CMOS 

Description' 
HC Packaged IC's (non-memory) 

HCM Packaged Memory IC's 
Hll Memory Modules 

HE Nortec Electronics 
NE 6003BZD 
NE 1103-1460 

Description 
AN Analog 
ON DigitafBipolar 

J Development Type 
MN MOS . 

PART NUMBER GUIDE 
Part Number 

Suffix 

Package 
F Flat Ceramic Package 
G Metal Can Package (TO-5 types) 
K Metal Power Package (TO-3 types) 
L Ceramic Dual-In-Line Case 
P Plastic Package 

PO IC's Packaged in Staggered-lead 
Plastic DIP Packages 

R Metal Power Packages (TO-66 
types) 

U Ceramic Package 

Characteristics 
A Improved Electrical Specs 
C Reduced Temperature Range 

Package 
D Glass/Metal 0 I P 
F Flat Pack (0.25" wide) 
G TO-8 (12 lead) Metal Can 
H TO~5 (multi-lead) Metal Can 
J Glass/Glass 
K TO 13 Power Pack 
M Wide Trak Power Pack 
N Molded DIP 

. P TO-202 Plastic Power Pack 
R low Temperafure Ceramic Pack 
S 14 lead Power Pack SGS Power Pack 
T TO-220 Plastic Power Pack 
W Flat Pack (0.275" wide) 
Z TO-92 

Package 
C Plastic 
D Ceramic 

Electrical Selections 
11 
1:~ Electrical Selections 
etc. 

Package 
o Ceramic DIP 
F Flatpack 
H Metal Can 
J CerDIP 
N Molded DIP 
P S·Pin·DiP 
Y Dice 

Example 

Prefix Device Suffix 
MC 14510 L 

~riPtion I 
Package -----...... 

Prefix DeVice Suffix 
LM101 A F 

Characteristics ~ I 
Package _____ ~. 

Prefix Suffix 
/LP F xxxxx P S 

Famil~ ~ 
Package . 
Modification 

Prefix Device Suffix 
NC 7010 
Description 

Prefix Device Suffix 
NE 6003 11 D 

Electrical:=]. .... T Selections 

Package 

Prefix Device 
ON 830 
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. Manufacturer 

PLESSEY 
Prefix 

Description 
ML MOS linear (w/gate protection) 
MP MOS Digital 
MT MOS linear 

(without gate protection) 
NOM MNOS Memory Elements 

and Arrays 
SAA, SBA Alternate Sourced Consumer 

Devices 
. SL Bipolar linear 
SP Bipolar Digital 

POWER MONOLITHICS PMD Discrete 
LAS Regulator 

PRECISION 
MONOLITHICS 

RAYTHEON 
SEMICONDUCTOR 
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Description 
AD Analog to Digital Converter 

CMP Voltage Comparator 
DAC Digital to Analog Converter 
MAT Matched Transistors 

OP Operational Amplifier 
PM Second Source Devices 

REF Voltage Reference 
SSS Second Source Devices 

Temperature . 
LH1, LM1 - 55°C to 125°C 
LH2, LM2 -25°C to 85°C 
LH3, LM3 O°C to 70°C 

RC O°C to 70°C 
RM -55°C to 125°C 
RV -40'C to 85'C 
54 - 55°C to 125°C 
740°C to 70°C 

MAX-xxxx-2 -55°C to 125°C 
MAX-xxxx-5 0° to 70°C 

Part Number 
Suffix 

Characteristics 
A-D Electrical/Temperature Variations 

Package 
E DIP 
F Flatpack 
P Power 

. Q Quad In-Line 
S Stud 
T TO-5 and TO-iS· 

Package (Last Alphabetical Character) 
H 6-Pin TO-7S .' 
J S-Pin TO-99 
K 10-Pin TO-100 
L 10-Pin Flatpack 
M 14-Pin Flatpack 
N 24-Pin Flatpack 

. Q 16-Pin Hermetic 01 P 
W 40-Pin Hermetic DIP - .600" Centers 
X i8-Pin Hermetic DIP 
V 14-Pin Hermetic DIP 

Package 

Most Devices 
BL Beam Lead Chip 

IILB BL Chip, Military Visual 
CG Gold-Backed Chip . 
CH 14-Pin Plastic DIP 
DB 14-Piri Plastic DIP 
DC 14-Pin Ceramic DIP 
DD 16-Pin Ceramic DIP 
ON S-Pin Plastic DIP 

G i0-Pin Flatpack, 1/4 "-9/64" 
(linears Only) 

J 14-Pin Glass/Metal Flatpack 
L i6-Pin Glass/Metal Flatpack 

LK TO-3 Power Pack 
M 16-Pin Glass/Metal DIP 

MP 1G-Pin Plastic DIP 
N 24-Pin Glass/Metal Flatpack 
Q 10-Pin Flatpack, 1/4"x 1/4" 
R 24-Pin Ceramic D.lP 
T 3,8, 10 or i2-Pin TO-5 Can 

TK 9-Pin TO-66 Power Pack 
V TO-220 Plastic Power Pack 

LH, LM Series 
F Flat Pack (1J4" Wide) 
H 3, 8 or i0-Pin TO-5 Can 
K TO-3 Power Pack 
N Plastic DIP 

HA Series 
HAl 14-Pin Ceramic DIP 
HA3 14-Pin Plastic DIP 

. I 

Example 

Prefix Device Suffix 
421 AT 

ElecJTerrip ___ ..jl I 
Package ____ ---I. 

Prefix Device 
LAS 14 ' 12 

Voltage I 
. Prefix Device Suffix 
DAC 01 CV 

Package·' I 

Prefix Device Suffix 
54 153 DO 
RC 4136 DB 
LM 118 H 
HA1 4741 5 

Temperature· "T T 
Package ....--....--..... 
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PART NUMBER GUIDE 

Manufacturer 

RCA 

RETICON 

Prefix 

Description 
CA Linear IC's 
CD Digital IC's 

CDP Microprocessor IC's 
MW MOS IC's 

CDPS SOS Versions 
MWS SOS Versions 

RA Area Array 
Rl linear Array· 

SAD Serial Analog Delay 
SAM Serial Analog Memory 
SAP Serial Analog Processor 
TAD Tapped Analog Delay 

Part Number 
Suffix 

Version 
A Modified Version, Unilaterally 

Interchangeable with Prototype 
B Modified Version, Unilaterally 

. Interchangeable with A Version, 
and with Prototype 

C Modified Version, Unilaterally 
Interchangeable with B, A, and 
Prototype Versions 

Package 
D White Ceramic DIP 
E Plastic DIP 
F Ceramic DIP, frit seal 
G Hermetic Chip in Plastic Package 
H Chip 
K Ceramic Flat Package 
L .Beam-Lead Device 
Q Quad-In-Line Plilstic Package 
S TO-5 Package with Dll-CAIII 
T TO-5 Package 
X Ceramic DIP, frit seal 

Code 
No. of columns and lines 
No. of elements 
No. of storage elements 
No. of storage elements 
No. of storage elements 
No. of Taps 

SCIENTIFIC MICRO SYSTEMS SMS ScientifiC Micro
Systems 

SGS-ATES 
SEMICONDVCTOR 

SIGNETICS 

(Prefixes assigned by the European 
Association "PRO ELECTRON") 
H High level logic 

HB CMOS 
L Linear Professional 
M MOS' 

TAA Unear Consomer· 
TBA Linear Consumer 
TCA Linear Consumer 
lDA Linear Consumer 

Temperature 
LM linear IC-Alternate Source 

N or None O°Cto 70°C 
N8 O°C to 75°C 

S{E) - 55°C to 125°C 
SA -40°C to 85°C 

5400 Series -55°C to 125°C 
7400 Series-O°C to 70°C 

SILICON GENERAL SG Silicon General 
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Package . 
N 8, 14, 16, 18, 22, 24, 28, 40 lead 

Dll Plastic 
F 14,16, 18, 22, 24 lead Ceramic DIP 
I 8, 14, 16, 18, 22, 24, 28, 40, 50 lead CERAMIC DIP 

Side Brazed 
W 10,14,16,24 lead Ceramic Flat Pack 
Q la, 14, 16,24 lead Ceramic Flat-Bottom Brazed 
K 10 lead TO-lOa Header, low Profile 
T 10 lead TO-lOa Header Tall Can 
L 8 lead TO-99 Header 

DA TO-3 Solid Header, Can 
DB TO-5 Solid Header, Can 
R 16, 18, 24, 28, 40 lead Beryllia Flat Pack 

Characteristics 
A Improved Electrical Spec. 
C Reduced Temperature Range 

Package 
F Flat Pack 
J 14, 16-Pin DIP (Cerdip) 
K TO-3 Power Pack 
M 8-Pin Plastic DIP 
N 14, 16-Pin Plastic DIP 
T TO-5 Metal Can (TO-39/99/1 00/1 01 ) 
Y 8-Pin DIP (Cerdip) 

Example 

Prefix Device Suffix 
CD 4070 BD 

Version 
1/ 

Package 

Prefix Device Suffix 
RA 50x50 A 
RL 1024 C 
TAD 12 

I Code I 
Revision 

Prefix Device Suffix 
SMS 300 -x 

Version I 
Prefix Device 

lDA 1200 

Prelix Device Suffix 
74123 N 

N 8X02 N 

Te~perature / ,. I 
Package ~ 

POlllix Device Suffix 

SG 1524 J 
SG 108A T 

Characteristics J. . . I 
paCkage~ 
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Manufactu rer 

SILICONIX 

SMC 
MICROSYSTEMS 

SOLID STATE 
SCIENTIFIC 

SOLITRON 

Prefix 

Description 
o Driver for FET Switch 

OF Digital LSI 
DGM Driver with FET Switches 

(Monolithic Version of Hybrid Device) 
G Multi-Channel FET Switches 
H High Voltage (28v) Logic 
L Linear IC 

LD AID Converter 
LH Hybrid linear IC (2nd Source) 
LM Linear IC (2nd Source) 
Si 2nd Source Part 
S Power Logic Switch 

Family 
CG Character Genllrator 

COM Communications 
KR Keyboard Encoding 

Reliability 
A MIL 883-A 
B MIL 883-B 
C MIL 883-C 
S Standard 

Other Letters 
CM CMOS 

C Complementary 
L Logic 
M Memory 

CM CMOS 

SPRAGUE ELECTRIC Family 

A. UC Series 
00 Series 
UL Series 
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C CMOS 
o Display Drivers 
L Linear Circuits 

Temperature 
N Limited Temperature Range, 

- 25°C to 70°C typical 
S Extended Temperature Range 

Part Number 
S!lffix 

Temperature 
A - 55°C to 125°C 
B - 20°C to 85°C 
C O°C to 70°C 

Package 
A Metal Can 
F Flatpack 
J Plastic DIP 
K Ceramic DIP 
L Flatpack 
P Hermetic DIP 
R Hermetic DIP 

MIL Process Option 

MIL-883. Class A 
2 MIL-883, Class B 
3 MIL-883, Class C . 
4 In-House Screenillg Plus 168 Hr. Burn-In 

Package 
P Plastic 
C Ceramic 

Temperature 
T - 25°C to 85°C 
(Blank) O°C to 70°C 
An H in the Suffix Indicates High Speed 

Process 
A AL Gate iulk 
B High Voltage Al Gate 
S Silicon on Sapphire 

Package 
C Ceramic DIP 
o Ceramic DIP 
E Epoxy DIP 
H Chip 
F Flat Pack 
T T05 

Packa.ge Style, Temperature Range 
AD Ceramic DIP, -55°C to 125°C 
AE Epoxy Encapsulated DIP, 

-40°C to 85°C 
AF CerDIP, -SSOC to 125°C 

Package 
A Plastic DIP 
B Plastic DIP with heat sink tabs 
C Chip 
o TO-99 
E 8-Pin Plastic DIP with pins . 

1, 4, 5, & 8 only 
F TO-86 or 30 Lead Flat Package 
G TO-99 
H 91-Pin Hermetic DIP 
J TO-87 . 
K TO-100 
L TO-100 
M 8-Pin Plastic DIP 
N 14-Pin Plastic Quad-In-Line 
P Batwing DIP 

. 0 Batwing Quad-In-Line 
R 8-Lead DIP with Unformed Leads 
S 4-Pin SIP 
T3-Pin SIP 

Example 

Prefix Device Suffix 
DG· 200 BA-X 

Temperature . ~II' 
Package 

MIL Process Option 

,Prefix Device Suffix 

§:"ffi:~ i I 
Prefix Device Suffix 

¥L ~4000 ,AE+ 

Process 
Reliabilityd·· ~. 
Package .' 

Special Screening . . 

Prefix Device Suffix 
eM 4000 AD 

Package/Temperature J 
Prefix Device Suffix 

U~N~2111 A 
Family . 

Temperature . 

Package 

W TO-100 with Miniature Tube Base Adapter P f' 
re IX Device 

Package ~U:7.HP::------;4:::00;-----
C Hermetic Flatpack L---. 
o Hermetic Dip Package ...J 
P Plastic DIP 
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Manufacturer Prefix 

STEWART -WARNER sw Stewart-Warner 

TELEDYNE 
SEMICONDUCTOR 

For alternate source 
devices, the original 
manufacturer's part 
number anll marking 
system is used. 

TEXAS 
INSTRUMENTS 

TOSHIBA 

WESTERN DIGITAL 

© Ie MASTER 1977 

Temperature/Electrical 
A - 55°C to 125°C, Selected Electrical 

Performance (HiNIL - 30°C to 70°C) 
15V Supply 

B .:..55°C to 125°C, Premium Electrical 
Performance 

C O°C to 70°C, Industrial Electrical 
Performance (HiNIL -30°C to 85°C): 
12V supply 

M-WC to 125°C 

RSN Radiation Hardened Circuit 
SSP Pipolar Processor 

SN Standard Prefix 
SNM High Reliability, Levell 
SNA High Reliability, Level \I 
SNC High Reliability, Level II! 
SNH High Reliability, ,Level IV 

TL Linear 
TMS MOS 

Temperature (Most Devices) 
52 Series - 55°C to 125°C 
54 Series - 55°C to 125°C 
55 Series -WC to 125°C 
52 Series - 25°C to 85°C 
72 Series O°C to 70°C 
74 Series O°C to 70°C 
75 Series O°C to 70°C 
TF Series ~40°C to 85°C 
TP Series -55°C to 125°C 

TMS C Series - 125°C to 85°C 
TMS L Series O?C to 70°C 
TMS R Series -55°C to 85°C 

Description 
TA Bipolar Linear 
TC CMOS , 
TD Bipolar Digital 
TM MOS 

PART NUMBER GUIDE 
Part Number 

Suffix 

Series 
. DTL 7XX to 93X 

Package 
2M Commerical (O°C to 70°C) Plastic DIP 
2P Commercial (O°C to 70°C) Ceramic DIP 
lP Military (-WC to 125°C) Ceramic DIP 
1 F Military ( - 55°C to 125°C) 

Ceramic Flat Pack 

Series Package 
DTL 18XX to 19XXM Plastic 

P Ceramic 
F Flat Pack 

Series Package 
TTL 74XX to 9XXX N, PC Plastic 

"', DC Ceramic 

Series Package 

Example 

Prefix Device Suffix 
SW 7495 N 

Series -=:r- J 
Package/Temperature 

CMOS 4XXX AE Plastic/Epoxy B 
( - 40°C to 85°C 

Package 
E Metal Can 
H Flat Pack 
J Plastic Dip 
L CerDIP 
N Ceramic DIP 
P Plastic Mini DIP, 8 Lead 
Y Dice 

Package 
FA Flat Package 

. J Ceramic Flat Package 
JA DIP 
JB DIP 
JP DIP 
L Metal Can 

LA MetatCan 
N Plastic DIP 

. ND Plastic DIP with Tab 
P Plastic DIP 

RA Flat Package 
SB Flat Package 

T Metal Flat Package 
W Ceramic Flat Package 

Package 
P Plastic 
M Metal 
A 'Improved Type 

Package 
A 40 Lead DIP, Ceramic 
B 40 Lead DIP, Plastic 
C 24 Lead DIP, Ceramic 
D 24 Lead O'IP, Plastic 
E 28 Lead DIP, Ceramic 
F 28.Lead DIP, PlastiC 
G 22 Lead DIP. Ceramic 
H 22 Lead DIP, Ceramic 

Device Suffix 
709 BE 

Temperature/ ,,1',1 Electrical 

Package' , 

A. Prefix Device Suffix 

!;tion ,S188J l 
Temper~ture Range 

Package 

B. Prefix Device Suffix 
TMS 4030 JL 

Package ~ 
Temperature Range 

Prefix Device Suffix 
TA 7173 AP 

Prefix Device Su"ix 
TR1502 A 01 

Package --.-J T 
Special Parameter ---.J 
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how to use 

) 

The Application Note Directory is a comprehensive 
guide to the m~ny Ie application notes available • 

. It IIs.ts the devices covered, describes each note, 
C and tells who publishes each one. 

the application n'ote directory 
The application notes in this' direotorY can be lo
cated by function or device number •. 

fits under several categorie!?, it is listed in one and 
cross referenced by the others. This may mean 
that you have to-spend five minutes checking a 
number of categories to be 'sure you've found 
everything you want, but finding suitable informa
tion can Save you considerable design time. 

1. To find out what is published hy function, 
locate the closest topics in the index below, turn to 
the pages indicated, and scan through the listings. 

2. To find all the application notes covering a 
given device, look up the device in the-Part Number 
Index at the front of this book. The'~ $ign leads to 
appUcation notes. 

3. To find out what application notes are avail- . 
able from a particular manufacturer, look up the 
manufacturer In the Product Index. The table gives 
you the titles and the page locations for each man
ufacturer's application. notes in this directory. 

It' an application note covers specific devices or 
it shows in some detail how certain devices are 
used, these device, numbers are listed in paren
theses just below the title. If any of these device 
numbers are in boldface type, data on them is 

, presented in The Master Selection Guide Data 
Sections. 
The appHcation note descriptions are assho.rtas 
possible. They are designed. to save you time in 
reading while giving an overall sense of the con-

The~ application note descriptions are organized 
under the headings: Digital, Linear, Memory and 
Microprocessor. Beneath those headings are 
functional and applications categories arranged . 
alphabetically. Within each category the notes are 
arranged in alphabetical sequence by manufacturer. 
The mixing of functions and applications is neces- \ 
sary, since application notes do not lend them
selves· to classification entirely by function or' 
entirely by application. When' an application note 

. tents .. The length of each' note is indicated in 
parentheses on the last line; if the note is bound 
into a book, the last line will show that itis part 
of a handbook, databook, catalog, etc. 
Once you, have d~termined which application 
notes you need, contact the manufacturer's sales 
office or write to the manufacturer. Be sUJe to give 
both the title and the application note number. 
Addresses and phone numbers. are .listed in the 
. Manufacturers and Distributors Directory. 

, \ 

I ' 

APPLICATION NOTE SUBJEC~S 
/ Category Page Category Page Category Page 

DIGITAL Amplifiers, CuU'ent .................................... 97 Power Supplies .......................................... 114 
Arithmetic .. ;................................................ 87 
CMOS .......................................................... 87 

Amplifiers; Differential .............................. 97 
Amplifiers, Operational .............................. 98 

Power Transistor ICs ..................... ~ .......... 114 
Preamplifiers ............................... : .............. 114 

Consumer ................................................... 90' Amplifiers, Power ...................................... 10'2 Regulators .................................................. 114 
Converters .................................................. 90' 
Counters ..................................................... 90' 

Amplifiers, ·RF ............................................ 10'2 
Amplifiers, Sense ..................................... .10'3 

Switches ......................................... : .......... 116 ' 
Thermal Considerations ........................... :117 

Data Transmission .................................... 91 
Decoders .................................................... 92 
Encoders .................................................... 92 

Amplifiers, Video ..................................... .10'3 
Arrays ........................................................ 10'3 
Communications ........................... , ............ 104 

Timers .............. : ....... : ................................. 117 
Trans,ducers ."' ................................ :: ... : ....... 118 

Filters ...... : ....................... ,......................... 93 
General ............... ,...................................... 93 

Comparators ...................... , ....................... 10'4 
Consumer, AM/FM ................................... .10'5 

MEMORY 
Anldog ......................................................... 119 

High-Speed Logic ........... ~.......................... 93 
High-Speed TTL ....... ' ... ~ ................ ~ ............. 94 
HNIL/ HTt' ......................... : ............. : .......... 94 

Consumer, Audio ..... : ................................ 10'6-
Consumer, Medical .... : ............................. 106 
Consumer, TV .......... : ................................. 10'6 

CAMs ..... ; ...................... ; ............................. 120 
Character Generators ........... ;, ....... : .......... .120' 
Interface .................................................... 120' 

12L ........ : ..................................................... 95 Converters .................................................. 10'7 Microprogramming .. : ................................. 120' 
Interface .................................................... 95 Drivers ........................................................ 10'9 PROMs ........................................................ 120' 
LSI, General ................................................ 96; Followers .................. ! ................................. 11O' RAMs : ................................... ~ ..... " ... '; ... ' ..... 121 
Multiplexers .................................... : ......... 96 General , ...................................................... 110' ROMs ...... : ................................................... 122 
PLAs ................................................... : ........ 96 Industrial Control ................ ,' .................... .110' Shift Registers ......................................... .123 
Pulse Handling .................. : ....................... 96 ' 
Trigger Circuits ......................... 'i............... 96 
lTl, General.............................................. 96. 

, LINEAR 
Active Fi Iters ... :........................................ 97 

Jnstrumentation ................................... : .... 111 
Modulators .................................. , ............. 112 
Multipliers .................................................. 112 
Phase·lo~ked Loops ................................. .112 

. Photosensitive Devices ............................. .113 
Power Control ...................... ; ..................... 113 

MICROPROCESSORS 
.Applications ................................................ 124 ' 
General ...................................................... 125 
Programming ...................... : ........ : .............. 125 
Systems ........................ ~ ..... i .... ; .................. 127 
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DIGITAL 

Arithmetic 

"A Successive Approximation Register" 
(AM2502, AM2503, AM2504, AM25L02, AM25L03; AM25L04) / 
Operation, logic, coding ofthese 8 and 12 bit TIL devices. Oescribes applications 
in systems performing recursive"arithmetic operations; as ring counters; serial
to-parallel.converters. 
Advanced Micro Devices Application Note (11 pg.) 

I . 

2 "The Am 2506-A Latching ALU" 
(AM2506) , 
Combines four-bit arithmetic logic unit and four-bit latch. Oescribes application In 
high-speed multiple wore! adder, multiple master-slave registers, 16-word arith
metic register, multip!ication at 16 MHz rate. 
Advanced Micro Devices Application Note (4 pg.) 

3 "The Am25S05, Am2S05.and AM25L05 SChottky, Standard 
and Low Power Tl'L 2's Complement Digital Multipliers" 
(AM2505, AM25L05, AM25S05) ;c " 

DiJlcuSses multiplication; two's complement notation, Booth's algorithm, iterative 
arrays, time-sequenced multipliers, integer and fractional multiplication, round
off,truncationand one's complement multiplication. AppliCation to digital filters, 
square rooting and division.. ' I 

Advanced Micro Devices Application Note (24 pgr 

4 "MuHlplying Made E,sy for Digital Assemblies" 
(AM2505) , ' . 

Discusses multiplication algorithms and use of the device: 
Advanced Micro Devices, (6pg.) 

5 "Overflow Detector In Binary Adders" 
(AM9309) 
Discusses the detection of overflow errors using an IC multiplexer. 
Advanced Micro Devices (2pg.) 

6 "A 2's Complement Digital Multiplier: The AM2S05" 
(AM2505) 

7 

,8 

9 

Discusses hiQh speed multiplication and use of this device to perform 2's com-
plement multrplicaljon. " " 
Advanced Micro Devices ,(11pg.) 

"Am25S10 Four-Bit Shifter" 
(AM25S10) 
Provides functional description and disCUSses logiC equivalents. Applications: 
up-shift, down and around end shifts, scaling and fixed multiplication; 
Advanced Micro Devices Application Note (10 pg.) , 

"Two's Complement MuHlplicati~n'~ , 
See Digital Signal Processing Handbook under Digital-LSI General (AMD) 

"MNOS Digital Diffitrentlal Analyzer" 
(CRC1502, CRC1503,"CRCl504, CRC9503"CRC9504) . 
Describes theory of operation of a DDA integrator for the real time solution of 

"' differential equations, Covers use of 3 LSI d~ices including mapping, scaling" 
Initializing, and, coding to simulate a given set of algebraiC or differential equa-
tions. . 
Collins Application Notes (7 PO,) 
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Arithmetic (cont) 

10 "Applications of the TTUMSI 93S43 4-Blt by 2-Bit Two's 
Complement Multiplier" 
(93843) 
How to implement a combinatorial multiplication array of any ,size for two's 
complement numbers, How to multiply in other number representations. Speed! 
hardwarelradeoffs, normalization of floating point numberS after multiplying, 
rounding or truncation of double length products. ' 
Fairchild Application, Note 329 (15 pg.)" " 

11 "High Speed Binary Multiplication using. the MC1 0181" 
.See listin!l under High Speed Logic (Motorola) . 

12 "MECL10,OOO Arithmetic Elements MC1017g, MC10180, 
MC10181" ' . . 
See listing under High Speed Logic (Motorola) 

13 "NBCD Sign and Magnitude Adder/Subtracter" 
(MC14560, MC14561) I 

Describes·CMOS parallel adder-sul)tracters for both signed and unsigned natural 
binary coded decimal (NSCD) numbers. , 
Motorola AN-738 (7 po . .) , 

14 "Applications Qfthe SM7200fDM8200 Digital Comparator" 
(DM7r200, DM8200) , 
Describes use'!n word cOmparison, associative memory, bit exclusion, modulo N 
divider and servo system applications. 
National AN~12 (6 pg.) 

15 ',' Arithm,tic Arrays Using Standard COS/MOS Building 
Blocks" 
(CD4001,C04008, CD4011,CD4013, CD4019) 
Describes design of a 32·bit full adder/arithmetic logic system, Discusses four-bit 
full adder, quad AND-OBselect gate, dual D-type flip-flop, input NAND gates. 
input NOR gates, and arithmetic register. 
RCA fCAN-6600 (6pg',) 

16 "COS/MOS. Rate Multlpliers~Versatlle Circuits for· 
synthesizing Digital Functions" 
(CD4089, CD4527) 

, Describes operation of a rate multiplier, and the effe<;ts of cascading. COl(er$ 
, addition, subtraction, multiplication, division, square and higher order roots, 

frequency ratios and integration. Also discusses symmetric operations. 
RCA ICAN-6739 (12 pg.) 

17 "Converting To and From Binary Using the SN74184 al)d 
SN74185A" " 
(SN74J84, SN741B5A, SN74283, SN74284, SN74285) 
Compares conventional shift and add technique to conversion from binary to BCD 
using the 74185A. Tells. how to interconnect.these converter packages for,6-bit 
through 20-bit binary inputs and 4, 5 or 6 ~ecade BCD inputs. Describes conver
sion of fractions using the 74283, 74284 and 74285. 
Texas Instruments Application Report CA~171 (19 pg,) 

\ . 

18 "Fast Multipliers Using TTL Read ~nly Memories'" 
See listing under (Memory) ROMs. (Texas Instruments) . 

19 "SN7497 Binary Rate Multiplier" 
(SN5497, SN7497) 
CoverS principles and internal operation of the binary rate multiplier (BRM); 
shows add, subtract, multiply, divide and square root operatipns with a minimum 
of control logic. Discusses the use of the BRM to solve differential equations and 

'to generate functions. - ' . 
Texaslnstrum~nts ApplicationReport CA-160 (13 pg.) 

CMOS 

20 "CMOS: Some Application GUide,Ines" . 
'Presents General Guidelines when using CMOS. 
Harris Appl!cation Note 209 (7 pg.) 
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"Minimizing Gate Oxide Failures Due to Handling" 
Describes oxide failure mechanisms, evaluates input protection techniques, and 
recommends handling prOCedures to avoid failure. 
Harris Application Report 208 (3 pg.) 

"Using Junction Isolated CMOS" . 
Covers pl'Oblems and application rules related to forward biasing CMOS inputs 
and outputs. 
Harris Application Note 210 (4 pg.) 

"Getting. the Most Out of C-MOS Devices for Analog 
Switching Jobs" 
Describes latch-proof junction isolation, floating-body junction isolation, and 
dielectric isolation as solutions to CMOS problem~ when applied to analog design. 
Harris Semiconductor AN-321 (7pg.) , 

4 "CMOS Analog Multiplexers and Switches; Applications, 
Considerations" 
Covers selection criteria, parameter definitions, handling and design precautions, 
typical applications, anll other topics concerning CMOS analog multiplexers and 
switches. 
Harris Semiconductor AN-520 (9pg.) 

5 "Avoiding CMOS Noise-Sensitivity Proglems" 
Des~ribes noise sensitivity proglems peculiar to MOS technologies and solution to 
these problems. 
Harris ~miconductor AN-211 (Spgs.) • 

6 "MasterMOS, a custom CMOS System" 
(MasterMOS) 
Describes the contruction of these devices which are customized by changing the 
metalization. pattern,' 

, International Microcircuits (S pg.) 

.7 "MasterMOS Design Manual" 
(MasterMOS) 
Detailed instructions and drawings for customizing these arrays. 
International Microcircuits $35.00 (70 pg:) 

8 "A New CMOS Analog Gate Technology" 
Se,e listing under (Linear) Switches. (Intersil) 

9 "NBCD Sign and Magnitude Adder/Subtracter" 
See listing under Arithmetic (Motorola) 

10 "A 3V2 Digit DVM Using an Integrated Circuit Dual Ramp 
System," 
See listing under Linear-Instrumentation (Motorola) 

88 

11 "Noise Immunity Comparison of CMOS Versus Popular 
BipoJar Logic Families" 
Compares the noise immunities of TIL, DTl, HTl, and CMOS logic families. 
Discusses common noise sources, precautions against noise, noise specification, 
and standard noise tests. 
Motorola AN-707 (8 pg.) 

"Introduction To CMOS Integrated Circuits With Three-State 
Outputs" 
(MCI4500 Series) 
Describes a wide variety of CMOS ICs incorporating transmission gates with 
standard logic. Gives design rules. Covers applications in analog switching and 
inultiplexing, digital multiplexing, and data bussing. . 
MotorQla ~N-715 (19 pg.) 

j 

13 "Scanning Logic for RF Scanner-Rec,lvers Using CMOS 
Integrated Circuits" 
Describes rf scanner-receiver control functions using standard CMOS devices. 
Covers crystal switching and priority channel monitoring with mention of phase-
loc~ed loop designs. " 
Motorola AN-753 (7 pg.) 

CMOS (cont) 

.14 "CMOS, the Ideal Logic Family" 
(MM54C/74C Series) 
Describes characteristics of CMOS circuits. Discusses system considerations, 
such as unused inputs, data bussing, paralleling circuits for extra drive, and 
interface to other logic families. 
National AN-77 (8 pg.) 

15 "CMOS Linear Applications" 
((MM74COO, MM74C02, MM74C04) 
Describes use of CMOS devices biased to operate at the midpoint of the transfer 
characteristics. 
National AN·88 (3 pg.) 

16 "CMOS Oscillators" 
Describes square wave oscillators that can be built with CMOS logic elements .. 
National AN-118 (4 pg.) 

17 "CMOS Schmitt Tr!gger-A Uniquely Versatile Design 
Component" 
(MM54C14, MM54C914, MM74C14, MM74C914) 
Describes CMOS Schmitt trigger ICs with emphasis on the advantages over TIL 
versions, including high input impedance, wide threshold range, high noise im
munity and low power consumption. ' 
National AN-140 (S pg.) 

18 "Using the CMOS Dual Monostable Multivibrator" 
(MM54C221, MM74C221) 

Gives MM54C/MM74C221 circuit characteristics and operating suggestions. 
Shows use in a retriggerable one-shot, frequen~ magnitude comparator; Linear 
VCO and an analog multiplier-divider. 
National AN-13S (6 pg.) , 

19 "MM54C/74C Voltage Translation/Buffering" 
See listing under Interface (National) , 

20 "54C/74C Family Characteristics" 
(MM54C/74C Series) 
Discusses output, noise and temperature characteristics, power consumption, 
and propagation delay for the 54C!7 4C logiC family. 
National AN-90 (6 pg.) 

21 "Gate-Oxide Protection Circuit in RCA COSlMOS Digital 
Integrated Circuits" 
(CD4000 Series) 
Gives description. and schematics for the protection circuits. 
RCA ICAN-S218i (2 pg.) 

22 "Interfacing COS/MOS with OTher Logic Families" 
(CD4000A Series) 
Describes conditions governing interface of CMOS 4000A series with other logic 
families. 
RCA SSD-203 ICAN~S602 (12 pg.) 

23 "Battery-Powered Digital-Display Clock/Timer and Metering 
Applications Utilizing the RCA CD4026A and CD4033A 
Decade Counters-7 Segment Output 'TYpes" 
(CD4009, CD4010, CD402S, CD4033) 
Describes the CD4026A!33A ICs .and their use With 7 -segment display units~ 
Discusses' interface pac~ges and methods to help the designer optimize his 
~stem. Includes a discussion of battery-operated ~stemslor digital clocks and 
watches. 
RCA ICAN-6733 (IS pg.) 

24 "Radiation Resistance of the COS/MOSCD4000A Series" , 
(CD4000A Series) 
Provides a graph plotting permanenHadiation resistance of CD4000A series. 
Discusses design considerations for increasing resistance. 
RCA ICAN-S224 (2 pg.) 
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"Astable and Monostable Oscillators Using RCA COS/MaS 
Digital Integrated Circuits" 
Describes techniques to compensate for normal threshold variation of" MOS de
vices in the design of stable multivibrator circuits for operation at frequencies up 
to lMHz, Describes applications, including VCOs, voltage controlled pulse-width 
circuits, frequency multipliers, and mOdulators/demooulators (envelope, detec-
tors), .. 
RCA Application Note ICAN.6466 (12 pg.) \ 

, 
"COS/MO$ MSI Counter and Register Design and 
Applications". .' , ' 
«CD4006, CD4014 , CD4015, CD4017, CD4018, CD4020, C04021, CD4022, 
CD4024) . .' 
'Incltides logic and schematic diagrams for these counters and shiff registers. 
Outlines circuit designs, discusses device-design tradeoffs and ,summarizes ,per-
formance criteria. ' ' 
RCA ICAN-6166 (1~ pg.) 

"CMOS/MaS Interfacing Siniplifled" 
See fisting under Interlace (RCA) 

, \ 

4 "COS/MaS Rate. Multipliers-Versatile Circuits for) 
Synthesizing Digital Functions" 
~ee listing under Arithmetic (RCA). 

5 "Noise Immunity of C;OS/MOS Integrated-Circuit Logic 
Gates" . 
(CD4OOOA, CD4001A) 
~aluates noise immunity of the CD400OA/01A gates with respecho exte'rnal 
noise, crosstalk, transmission-line reflections, .power-line noise, and ground-line 
noise. Includes schematics and logic diagrams. 
RCA ICAN-6176 (8 pg.) 

6 "Mlcropower ~rystal-C~trolled Oscillator De~n Using 
RCA COS/MaS Inverters~,' '. r. '. 
(CD4007) 
Describes in depth the deSign of low power crystal controlled oscillators and the 
exact frequency of oscillation.. / . 
RCA ICAN-6539 (8 pg.) 

7 "A Typical Data-Gathering & ProceSsing System. Using 
" CD4000A-5erkts COS/MaS Parts" 

(CD4ooo Series) , I , 

Describes data-gathering and processing system using CMOS cirCUits. Includes 
discussion of input signal conditioning and transmission, the digital processor 
unit. receiver, memory, arithmetic unit, display unit, output buffer, output trans
mitter, receiver, and control'unit. 
RCA ICAN-6210 (11 pg.) 

8 "Power-Supply Considerations for COS/MaS Devices" 
(CD4O()O Series) 
IncludeS discussion of quiescent device dissipation, switching characteristics. ac 
diSSipation and ac performance char'acteristlcs, calculating system power, power 
supply regulation and filtering requirements. 
RCA ICAN-6576 (6 pg.) 

9 "Using the CD4j)47A In COS/MaS Timing ApPlications" 
(CD4047) 
Compares this monostabJe-astable multMbrator with simpler types of Oscillator 
circuits and discusses applications, including a noise dispriminator, low-pass and 
band-pass filters, a frequency discriminator, and a pulse generator. 
RCA ICAN~6230 (13 pg.) . 

. 10 ';Hal'ldling and Operating Consideration, for MaS 
Integrated Circuits" 
Discusses handling of unmounted chips and subassembly boards, working with 
automatic handling equipment, storing of p-e boards, operating voltage, connec
tions to unused inputs, mtellacing with other logic .families, nOise immu~ity, and 
dev~ characteristics of CMOS ICs. , . i 
RCA ICAN~6000 (6 pg.) 
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11 "Guide to better Handling and Operation of CMOS 
Integrated Circuits") 
Recommends specific handjing and operating practices to minimize the probabll~ 
ity of damage in the manufacturing and field envjIonments. . . 
RCA ICAN-6525 (5 pg,) 

12 "Design of Fixed and Programmable Counters Using the 
RCA 4018A C~S/MOS PresettabIeDivide-by·"N" Counter" 
See listing under'Counters. (RCA) ) 

13 "The RCA COS/MOS Phase Locked-Loop-A Versatile ' 
Building Block for Micro-Power Digitai and Analog I 

Applications" 
See listing under (Linear) Phase Loc~ed Loops, (RCA) 

. , \.--J 
14 ~'Application o~ CD40~6A Quad Sliatera, $witch" 

See "Transmission and, Multiplexing of Analog .or Digital 'Signals l)sing the 
CD4016A'Quad Bilateral Switch" Under Data Transmission. (RCA) , 

15 "A FOS/MOS PCM TelemetrY and Remote Df'ta Acqui81tion 
Design"'>, . ' 
(CD4000 Sr.ries) . ' . 
Describes data transmission formats and the following data acquisition sections: 
analog and digital multiplexers, 'NO converters, tranSmission formatters and 
system proqrammers. . 

,RCA ICAN-6289 (12 pg.) 

16 "Power Supplies for COS/MaS" 
(CD4tlOO Series) , 
Discusses the factors involved in the selection of CMQS supply voltages including 
the system operating frequency, noise immunity and power ilissipation. Examples 
of simple power supply circuits are also given. ' 
RCA ICAN-6304 (5 pg.) 

17 "Applications of the RCA"CD4093B COS/MaS Schmitt 
. Trigger" \ 
(CD4093B) 
Describes characteristics of tlie CD 4093 quad 2-input Schmitt trigger. Covers 
applications in waveshaping (sinewave tosquarewave, edge delay, edQe detec
tion), power-on reset, astable multivlbrators and Wle as a Schmitt tngger for 

. noise immunity. 
RCA ICAN-6346 (6 pg,) 

! 

18 "Using the CD4520B to DeSign Dividers with Symmetrical 
Outputs" ' 
(CD4520B) .' . '. 
Describes how to use this CMOs' counter to divide ail input frequenCy by N where 
N is any integer from 2 to 256 and obtain outputs with approximately 50% duty' 
cy~ , 
RCA ICAN-6362 (10 pg.) 

t9 "COS/MaS Integrated Circuits Manual" 
(CD4000 series) 
D!sc~sses fabrication. logic system deSign, and applications of RCA COS/MOS 
CIrcuits. .I 

RCA CM5-271 $2.50 (224 pg:) 

20 "CMOS Expandable Gates" 
. (SCL4402A, SCL4412A) 
. Compares the .transfer characteristics of ordinary CMOS gates to those gates' 
using double buffered output. Includes performance characteristics and discus
ses expansion of SCL4412A and SCL4402A to'12-input NOR, 16-input OR, and 
other combinations. , ' ) . 
Solid State Scientific AN-102 (3 pg.) , 

21 "Using the SCI..4528 Dual Monostable Multivibrator" 
(SCl4528) . 
Describes operating modes and timing, equations for pulse width calculations. 
Solid/State Scientific AN-111 (6, pg.) . 
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. CMOS (cont) 

"CMPS Wave Shaping and Level Detection" 
Describes methods to obtain modified transfer characteristics of double buffered 
NAND. gates, by connecting inputs together, connecting extra inputs to Vee, etc. 
Shows how to obtain variabl.e amounts of hystereSiS, and describes systems of 
level detection using trigger circuits. . 
Solid State Scientific AN-l09 (5 pg.) 

2 / "Using Complementary MOS Circuits" 
(SCL4013A, SCL4046A, SCL4018A, SCL4026A,'SCL4Q29A, SCL4404A) 

\ ' Reviews CMOS operation, cost, and reliabilitY. Discusses application of the 
SCL4018A in a three decade rate multiplier; the SCL4029A in counting devices; 
the SCL4404A and SCL4031A in AID converters; and SCL4016A in analog switch
ing. 

. Solid State Scientific AN-101 (6 pg.) 

3 "Applications of CMOS Integrated C~rcuits In 
Communications Equipment" 
(SCL4000 Series) .C. ' 

Uses of SCL4000 Series circuits as frequency synthesizers, ~igital frequency 
displays, freque~cy scanners, and squelch circuits. 
Solid State ScientificAN-l08 (4 pg.) , 

4 "A Simplified Approach to Testing CMOS Inverters and 
Gates" 
Bench tests using a iower supply and a V-O-M are described. They include 
continuity, input leakage, quiescent device current, output voltage, noise immun
ity, output drive currim!' and threshold voltage. 
Solid State Scientific AN-l07 (4 pg:) 

5 "Improved CMOS Gate Design" 
(SCL4000 Series) 
Description of the output buffering 0 the SCL4000 Series ' 
Solid State Scientific AN-lOS (3 pg.) 

6 "Interfacing with CMOS" , 
(SCL4000 Series) , 
Describes electrical characteristics of CMOS inputs and outputs. Discusses inter
facing CMOS with CMOS/PMOS, NMOS, DTl.ITIL"HTL, and CL. 
Solid State Scientific An-l04(5 pg.) ( 

7 "CMOS Integrated Circuits In Automotive Applications" 
General discussion, also includes discussion of high current circuits, constant 
current or constant impedance circuit, digital time delay circuit, digital low-pass 
filter, . 
Solid State Scientific AN-103(5 pg.) 

Consumer, 

8 "A Navigation Receiver That Uus A Digital Frequency 
Synthesizer" 
(pA719) 
Gives schematics for a navigation receiver. Discusses the digiiaffrequency synth
esizer, varactor tuned RF amplifier, AGC amplifier, mixer, IF amplifier, and detec-
tor polt!ions. . 
Fairchild Application Note 178 (6 pg.) 

9 "Industrial Clock/Timer Featuring Back-up Power Supply 
Operation" 
Describes the design and operation of a clock timer with digital readout suitable 
for industrial control applications. CMOS circUits are used for reduced power. 
Motorola AN-718A . 

10 "Calculator Learns to Keep Time~' 
(MM5736) 
Describes,stopwatch and keyboard controlled interval timing functions using the 
MM5736 calculator chip. 
National AN-119 (8pg.) . 

Consumer (cont) 

11 "Handheld Calculator Battery Systems" 
Describes the tradeoffs in battery performance for 6.5-9.Sv calculators !lriven by 
2, 3 and 4 cell as well as 9v, battenes., ' 
National AN-149 ( pg.) 

12 "High Voltage Shift Registers Move Displays" 
See listing under (Memory) Shift Registers (National) 

13 "Timekeeping Advances Through COS/MOS Technology" 
Discusses basic oscillator design conSiderations. practical oscillator circuits, and 
some typical timing-circuit applications, including wristwatches. wall clocks, and 
auto clocks . 
RCA ICAN-6086 (12 p.g.j 

14 "C",OS Integrated Circuits In Automotive Applications" 
See listing undllr CMOS. (Solid State Scientific) 

, 
15 "Automotive Electronics: Choosing the Right TeChnology", 

Defines operational considerations and compares CMOS. PMOS. and bipolar. 
Sprague TP 74-5 (10 pg.) 

Conv~rters 

16 "Binary D/A Converters Can Provide. BCD-Coded 
·Conversion". ' 
(MP1408, MC1508) 
Describes the MC1508 D/A converter used as a 2 or 2V2 digit BCD converter. 
Describes application in a 2Vz digit digital vol1meter. 
Motorola AN-713 (4 pg.) 

Counters 

17 ,"Single IC Forms 2-to-9-Bit Ring Counter" 
(AM2503) 
Describes use of device to make a ring counter. 
Advanced Micro Devices (2 pg.) 

18 "Using the MK5009P MOS Counter Time-Base Circuit" 
(MK5009) 
Describes the use of the MKS009 a/onQ with complete circuits for a dillital fre
quency meter, pulse generator and digitally-programmable one-shot. DISCUSSes 
operation of the units oscillator circuit. 
Mostek AN-l04 (4 pg.) 

19 "Applications Using the MK 50395 Six Decade Counter 
Di$play Totalizer" 
(MKS0395, MK 50396, MKS0397) 
Discusses use of the counter in batch control posilion measurement. preater-than 
less-than detection, automatic stop, frequency counter. darkroom timer. digital 
tuning. and N-Pulser applications. 
Mostek (16 pg.) 

20 "Application Information Using Mostek's Six-Decade 
Counter/Display Totalizer" . 
(MK50395) 
Covers circuit operation and input/output requirements. Describes use in a batch 
control system, a pOSition measurement system and greater than-less than detec-
tion. . , . 
Mostek (8 pg.) 
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1 "Programmable Counters Using the MC101~ and MC10137 
MECL Universal Counters" 

. (MC10136, MC10137) , 
Ci~cuit operation and use in programmable counters with no external gating. Also 
use in high-frequency counters operating.up to 110 MHz. . 

, Motorola AN-584 (4 pg.) . 

2 "Battery-Powered 5-MHz Frequency Counter" 
Describes a battery. operated'5 MHz countefbuilt with CMOS. for low power 
operation; Discusses methods to minimize power consumption. . . 

I . Motorola AN' 717 (9 pg.) . 

'3 

4 

6 

"Five Digit Accumulator/Elapsed Time Indicator" 
(MC14534) 
Describes in detail the circuit for a CMOS 5 digit elapsed time indicator and a 

. 99,999 count accumulator with a 1-999 pres caler. ' . . . 
~otorola AN-743 (5pg.) 

, "The Logical Design of Shift Counters" 
Presents two techniques to aid In deSigning shift-register counters. Gives results 
for "sequence tree" and "count multiplication" techniques for cycle lengths of 30 
or less. Shows solutions for both "0" flip-flops and J-K flip-flops as the input 
elements of the shift register. ' 
Motorola AN-576 (8 pg.) ) 

"An MSI 500 MHz Frequency Counter Using MECL and 
MTTL" . . 

See listing under,High Speed logic. (Motorola) 
I 

~'Calculator Chip Makes A Counter" 
(MM5736', MM5739) I 

Discusses use of the MM5736 calculator chip as a counter operating up to 120 Hz. 
NationalAN-112(6pg.) , 

7. \ "Design' of Fixed and Programmable Counters Using'lhe 
RCA 4018A COS/MOS Presettable Dh,ide-by-"N" Counter" 
(004018) , ",. 
Describes the use of this device in single-decade and multi-decade fixed and 
programmable divide-by-"N" counters. System considerations, such as switch 
simplifications, components minimization, and speed are also discussed. 
RCA ICAN~6498 (6 pg:) 

8 "USi~g the SN74160 Family of Synchronous Co~nters" 
(SN74160, SN74161, SN74162, SN74163) 
Describes carry circuit operation, cascading and programming. 
Texas Instruments Application Report CA-174 (7 pg.) , 

9 . '~ECL High Sp~d Cou'nters" 
Discusses design considerations when constructing' high speed counte~s using 
the TI ECl 2500 Series. . 
Texas Instruments Application Rep?rtCA-147 (8 pg.) 

Data Tran~mission 

, \~ 1 

10" A TYpical Data-Gathering and Processing System using 
CD4000A-Series CO.S/MOS Parts" 
See listing under CMOS (RCAl-

11 , "Line Drivers and' Receivers" 
(AM2614, AM2615,.9614,9615, 9620, 9621, OM7831, DM8831)~' 
Discusses single ended, differential, unbalanced differential digital communica
tions systems and line matching methods. Describes the above circuits and their 
use in systems. . 
Advanced Micro Devices Application Not~ (12 pg.) (' 
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12 "Using the Data Concentrator in Data Communications" 

(AY1016) . 
Describes-counter, decodingmatri)il, and multiplexer switch sections of the AY-
5-1016 data concentrator. Describes commutator-decommutator and polling sys-

. tern applications plus use as a digitally programmable gain amplifier, and asa 
clock generator. 
General Instrument Microele~tronics (11 pg.) 

13 "The AY -5-1011 Ter'!)inal Transmitter for Key-To-Tape Data 
Accumulation System and .Other Applications'" 
(AY5-1011) .. i 

Describes features of this parallel-ta-serial converter and discusses its use in 
key-to-tape systems. 
General Instrument Microelectronics (6 pg.) 

14 . The U~RlT jn Data Communications 
(AY5-'l 013) 
Oescribes this full deplex recelverltransmitter and discusses its tpplication in 
computer; terminal and slow SPeed device interfacing; Also covers use in polling. 
Generallnstru"\'nt Microelectronics.(4 pg.) 

. ( 

15 "Hi!;lh Speed Digital Communications" 
(HD245, HD246, HD545, HD546) 
Describes th'e use of the HD-245 family in a current mode digital communication 
system (up to 2 Mbs over l,ooo,.ft-long line.) . 
Harris Application Note 205 (4pg.) 

16 "Receiverfrransmltter Noise immunity" 
(HD245, H0246, 'HD54~, HD546) . 
Discusses HO-245 transmitter/receiver system noise: External' magnetic and 
capaCitiVe effects, crosstalk, and ground line noise, Includes a comparison with 
voltage mode and differential voltage switching type systems. 
Harris Application Note 207 (4 pg.)' , 

17 "Using the 8251 Oniversal SynchronouS/Asynchronous 
.Receiver/Transmltter" " . . 
(8251) , 
Describes this USART, covering its use as a component and as a Communication 
link in 8080 systems. Includes flowcharts and program listings. 
Intel Application Note AP-17 $1.00 (32 pg.) , . 

18, '~Error Detection and Correction Using Excluslve-CR Gates 
. arid Parity Trees', . , 

(MC1030, MC4008, MC4010, MC10l07, MCM10146, MC10160) '. 
Discusses the use ofExcl~sive-Or gates and the parity trees availabl8 in the Rll, 
TTL, DTl, and Eel families for simple parity and 'single-error Hamming parity 
detection/correction circUits, . 
Motorola AN-496A (~PO.) \ 

19 . "Bussing with MECL 10,000 Integrated Circuits" 
(MC10lll, MC10123) 
Describes use of MECl 10,000 circuits in high speed data transmission systems 
with emphasis on transmission line construction arid termination.' 
Motorola AN-726 (6 pg.) 

20 "qevlce Operation and System Im\?lementation o( the 
Asynchronous Communications IntertaceAdapter 
(MC6850)" 

21 

(MC6850) 
".Provides inforrnation on ACIA transmitter and receiver operation, initiilization, 

status register bits, use in a microcomputer based communications system, 
software requirements; and transmission subroutine's. . 
MotorolaAN-754 (11 pg.) 

".Low.Speed Modem Funda-:nentals""' i 

(MC6860) / 
Describesidterface Circuitry and performance of the MC6860 low speed modem. 
Evaluation of the system performance iii the presence of Gaussian noise is given, 
as well as a brief description of data couplers. ' 
Motorola AN-731 (15 pg.) 

i 
I 
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Data Transmission (cont) 

"Low-Speed Modem System Design Using the MC6860" 
(MC6860) 
Describes the MC686a modem. Provides filter deSign tables and equations to 
develop a complete 100 series compatible system. . 
Motorola AN-747 (13 pg.) . 

2 "Operational Aspects of Motorola's .Data Terminal 
Transmitter and Receiver" 
(MC2257, MC2259, MC2260) 
Describes. in detail the input and output signals for the synchronousl 
asynchronous operation .of these parallel to serial transmitters and the serial to 
parallel receiver. 
Motorola AN-724 (24:pg.) 

3 "Transmission Line Characteristics" 
(OM7400, DS7820, DS7830, OS75452, DS8820, OS8830) 
Describes the characteristics of digital signals in transmission lines and the 
characteristics of the line that effect transmission guality. Also compares the 
performance of unbalanced and balanced circuits in digital systems. 
National Interface Handbook, AN-l08 (6 pg.) 

4 "Integrated Circuits for Digital Data Transmission" 
(DS782O, OS7830, OS8820, OS8830) 
Describes the operation and use of the DS7830 line driver and OS7820 line 
receiver for transmission systems using twisted-pair lines. Includes a mathemati
cal deSign analysis of this line receiver. 
. National Interface Handbook, AN-22 (16 pg.) 

5 "Data Bus and Differential Line Drivers and Receivers" 
(OS7820, DS7830, DS7831, OS7832, OS7833, OS7834, DS7835, DS7836, 
OS7837, OS7838, OS7839, OS8820, OS8830, OS8831, DS8832, DS8833, 
OS8834, OS8835, DS8.836, OS8837, DS8838, DS8839, DS1488, DS1489) 
Includes schematics and describes the operation of these line drivers,receivers 
and transceivers. 
National AN-83 (12 pg.) 

6 "Operational Aspects of Nitron's Data Terminal Transmitter 
and Receiver" 
(NC2257, SC2259, NC2260) 
Discusses basic operation of the NC2257/2259/2260 IC's, and application in 
various types of communications systems. 
Nitron Communications Note 1 (24 pg.) 

7 "Using High Speed Memory in Pulse Code Modulated 
Systems for Switching Applications" 
Discusses digital message switching and implementation with a conventional' 
digital crossbar switch as well as with a switch using high speed memol)' and data 
multiplexing.. • 
Nortec Applications Note. No. 29 (4 pg.) 

8 "Transmission and Multiplexing of Analog or Digital Signals 
Utilizing the CD4016A Quad Bilateral Switch" 
(C04016A) 
Describes features and operation of this switch. Discusses applications, including 
switching, gating digital or analog signals, multiplexing and demultiplexing, D/A 
conversion, sample and hold, and squelch-control. 
RCA.lCAN-6601 (12 pg.) 

9 "A COS/MOS PCM Telemetry and Remote Data Acquisition 
Design" 
See listing under CMOS (RCA) 

10 "Data Transmission with SN55107 Series" 
(SN55107, SN55108, SN55109, SN55110, SN75107, SN75108, SN751 09, 
SN75110) , 
Demonstrates the use of these line drivers and receivers in solving two multiplex- -
ing problems: a party line addressing system; and data/clock signals in. a bipolar 
line. Receiver and driver characteristics are provided. 
Texas Instruments Application Report CAe 146 (8 pg.) . 

/ 

Data Transmission (cont) 

11 "Line Drivers and Receivers" 
(SN55107, SN55108, SN55109, SN55110,SN75107, SN75108, SN75109, 
SN75110) 
Circuit operation, circuit characteristics, and system applications are covered. 
Typical performance using different types and lengths of line are provided, as well 
as notes on selecting a transmission system. Also mentions use as a comparator, 
line repeator, window detector and temperature controller. 
Texas Instruments Application Report CA-130 (33 pg.) 

12 "Asynchronolls Receiver/Transmitter" 
(TR1602) 
General description of asynchronous transmission and operation of TR1602, 
which is capable of full or half duplex operation. Describes application in distri
buted computer networks. 
Western Digital Application Report 1(12 pg.) 

Decoders 

See also Interlace. 

13 "Applications of the 9538 ECWMSI High Speed Dec()der" 
See listing under High Speed Logic (Fairchild) 
See also Interface. 

14 "Driving 7-Segment Gas I;)ischarge Display Tubes With 
National Semiconductor Circuits" 
(DS7880, DS8880,.OS8884A, DS8885, DS8887, DM8889) 
Describes decoder/driver Circuits and applications, including interfacing 
7-segment fully decoded MOS chips to digit displays and interfacing with numeric 
display tubes. 
National AN-84 (4 pg.) 

15 "Features and Applications of RCA-CD2500E-Series MSI 
BCD-to-7-Segment Decoder-Drivers" 
(CD2500, C02501 , C02502, C02503) 
Discusses lopic levels, operating characteristics, display-lamp turn-on charac
teristics, StatiC drive applications, time multiplex systems, and a fail-safe circuit 
RCA ICAN-6294 (11 pg.) 

Encoders 

16 "Using the AY-5-9100 in Telephone Equipment" 
(AYS-9100) 
Describes use of this four phase dynamic logiC circuit in mains powered dialers, 
line powered telephones, card readers, and in standard multifrequency tone dialer 
keyboards. 
General Instrument Microelectronics (10 pg.) 

17 "Designing with the HD-0165 Keyboard Encoder" 
(HD0165) 
the orgimization and truth table for this encoder are presented. The use of two 
circuits for encoding up to 256 keys, baltel)' operation, examples of a tele
typewriter keyboard and universal keyboard encoders are (\escribed. 
Harris Application Note 204 (8 pg.) 

18 "90 Keyboard Encoder Arrays" 
(MCS1009, MCS1020, MCS1021) 
Describes the operation of these keyboard arrays and illustrates their application 
in keyboard encoding systems. 
MaS Technology Application Note ANI (22 pg.) 

19 . "64 Key Keyboard Encoder Arrays" 
(MCS1007, MCS10l0) 
Describes operation and optional features of these keyboard encoders. 
MaS Technology Application Note AN2 (21 pg.) 
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Encoders (cont) 

2 

3 

4 

"UsiOg the MM5704 Keyboard Interface In Keyboard 
Systems" 
(MM5704) 
Discusses features, operation, and programming of this device. Discusses use 
w"h the MMS102 timing 'and control chip of the Microprogrammable Arithmetic 
Processing System, and in a standard ASCII encode system. 
National AN~~2 (11 pg.) / 

"MaS Encoder Plus PROM Yield Quick Tumar.ound 
Systems'" 
(MMS740) 
Describes use of a binary codild keyboard encoder with a PROM to build pro-
totype or small volume keyboaro systems. . 
N~i6nal AN-139 (4 PO.) 

"MaS Keyboard Encoding" 
(MM5740) 
Describes circuit and operation of the MM5740 keyboard interface circuit; includ
ing Input-output interfaqe, the repeat function key; data strobe control and output 
enable. Discusses appli1:ations, including a pOlling system for locali~ed keyboards 
and complete ASR-33 keyboard . " , 
National MOS Handbook AN-80 (11 pg.) 

, Filte,rs 

"BasicOigital Filter Theory~' 
See Digital Signal Processing Handbook under Digital/lSI General (AMOi 

G~meral 

-5 ,"Oc;)O't Be Confused by IC Switching Time Specifications" , 

6 

7 

\" . . 

Uses a TTL, J-K flip-flop to explain switching time specifications. 
Advanced Micro Devices (4 pg.) , " 

"MaS tOO-Bit Word Generator" ,I \, 

, Describes how to build a 100-bit word generator using MOS Iqs. 
Nation81 MOS Brief 1(2 pg.) 

"MaS Clock Savers" 
Design and use of MQS Glock-Drive Networks. Offers tips for saving power and 
lowering component'cqsts.'1 

I National MOS Brief 5 (2 pg.) 

8 ,"Solid-State Devices Manual" 
Provides tutorial informati!)n on discrete devi,ces and IC's with emphasis on 
consumer, hobbyist and experimenter applications. < ' 
RCA SC-16 $5.00 (750 pg.) 

High Speed LogiC 

" 

9 '" Applications of the 9538 ECUMSI High Speed Decoder" 
(9538) ". 
Includes applications of ttiisl of 8 decoder .in aemulliplexing, code decoding, 
memQry decoding, function generation. \ ' , 
Fairchild Application Note 308 (10 pg.) 

10 "Fl0,000Serles ECL" 
(ECl Series)' 
Operation and circuit parameters are described for the FairchHd Eel series. ' 
Fairchild Application Note 330 (6 pg.) , 
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High-Speed Logic (cont) 

11 "Measure Frequency and Propagation Delay with 
High:-Speed MECL Circuits" 
(MECL) " 
Describes ECL frequency counter useful to 160 MHz and a propagation delay 
measuring circuit capable of l00-picosec6nd resolution. 
Motorola AN-fi8S (2 pg.) , 

12 ;.'~: High Speed FIFO Memory JSing the MECL,MC10143 
Register File" 
(MCM1{)143) 
Describes the required features of a high speed FIFO design. Different approaches 
are compared and a design is shown using the MC10143 Multiport Register File. 
Motorola AN-7OO (6 pg.) 

13 "Testing MECL 10,900 Integrated Logic Circuits" 
(MECP 
De!!,Cribes AC and DC tests in a SO, ohm transmission-line environmel1t for 
measuring logic levels or noise margins; circuit current, input currents, propaga
tio!! delays, edge speeds, and flip-flop toggle rate~. 
MotorolaAN-579 (6pg.) , 

14' "An MSISOO MHz Frequency Counter Using MECL and 
/ MTTL" , 

\ (MECL) 
Describes design of 8-digit LED readout counter using MECL 111,10,000 and TTL. 
Discusses two prescalers using MECl, two input amplifier design~, and a time
baSe controller for the counter's muRiphase clock, 
Motorola AN-581 (9 pg,) 

15'~BlJssing with MECL 10,ooOlnteg~ed Circui,s" 
See listing under Data Transmission (Motorola) 

16 "Interconn~tion Techniques For Motorola's'MECL 10,000, 
~ries Emitter Coupled Logic" ' 
(MECL) , ' 
Describes some of the Characteristics of high digiial signalli~es and gives wiring 
rules for MECL 10,000 circuits. Discusses p-c board interconnects, board-to
board interconnects, and wirewrapping techniques. 
Motorola AN-SS6 (22 pg.) 

17 "Using Shift Registers As Pulse OelayNetworks" 
(MC1013S) , 
Discusses a high-speed delay shift,register using the MC10135 flip flop. 
Motorola AN-56S (3 pg,) 

18 ','High Speed Binary Multiplication Using the MC10181" 
(MC10181) 
Describes it 4-bit by 4-bit multiplier using this arithmetic unit. Shows expansion 
to 8-by-8-bitor ,17 -by-17 -bit systems. 
Motorola AN-566 (3 pg.) , 

19 "MECL Positive and Negative Logic" 
(MECl) 
Describes equivalences between positive and negative ECL logic and provides 
guides for converting between ~hem. /, ' 
Motorola AN-S67 (2 PO.)' 

"~ , 

20 "InterfaCing With MECL.,,10,OOO Integratedrplrcults" , 
(.MC1650, MC1692, MC10t15, MC.l0116 MC10124, MC10hs, MC10128, 
MC10129, MC10216) .. , 
Discusses circuits tQ intertace ECl,with TTL, TTL and IBM busses, MOS, low level 
signals, and LEOs, 

, Motorola AN-720 (9 pg.) , ' 

21 "The MCl600 $erie,s MECLIII Gates" 
/ (MC1660, MC1661, MC1662, MC1663, MC1664~ ,MCl66S) 

Gives typical opefl\ling characteristics and explains the operation of various gates 
in the'MECL III famity.. Describes recommended layout, breadboaroing, and test-

, iilg procedures. ,'" , 
Motorola AN-S04 (14 pg;) 
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High-Speed Logie (cont) 

1 "IC Crystal Controlled Oscillators'" 
(MC1023. MG1662. MC10l0l. MC10116) "-
Describes use of MC1023 OR/NOR gate as an amplifier and oscillator, Discusses 
square wave oscillator circuits with crystal control capable of output frequencies 
up to 150 MHz. Examples use MC10116!10101. and MC1662. . 
Motorola AN-417A (4 pg.) . 

2 "High Speed Monostable Multivibrators Designed With 
MECL Integrated Circuits". 
(MC1023. MC1026) . 
Discusses two configurations using the MC1023 clock driver and a delay element 
that offer performance in excess of 70 MHz and pulse widths of 4 nanoseconds, 
Covers methods of obtaining the delay. 
Motorola AN-418 (5 pg.) 

3 "MECL 1 0,000 'Arithmetic Elements MC10179, MC10180, 
MC10181" 
(MC10179. MC10180. MC10181) 
Describes 10180 dual adder/subtractor. 10181 4-bit arithmetic logic unitJfunction 
generator. and 10179 lookahead carry block. Discusses their operation in parallel 
adders. in both ripple and lookahead systems. . . 
Motorola AN-709 (11 pg.) 

4 "Simulate MECLSystem Interconnections With A Computer 
Program" . 
Develops a basic computer program that allows the user to simulate the perfor
mance of signal lines and to analyze termination techniques. Applies to ECl and 
other high speed digital systems. 
Motorola AN-700 (10 pg.) 

5 "Understanding MECL 10,000 DC and AC Data Sheet 
Specifications" 
(MECL) 
Discusses basic MECl 10.000 gate structure. transfer curve and dclevels. Covers 
specifications data sheet. including power supply drain current. hgih and low 

\/ output voltages. propagation delay. rise and fall times. and toggle frequency. 
Motorola AN-701 (7 pg.) 

6 "AC Noise Immunity of MECL 10,000 Integrated Circuits" 
(MECl) 

7 

8 

9 

Discusses AC noise immunity. Describes test circuits for measuring this immun
ity and the results to be expected for MECl 10.000 circuits. 
Motorola AN-592 (6 pg.) 

High Speed ~L 

"The MC3000/MC3100 Series TranSistor-Transistor Logic 
Flip-Flops" /' 
(MC3050. MC3051. MC3052. MC3060. MC3061. MC3062. MC3150. MC3151. 
MC3152. MC3160. MC3162) . 
Describes basic operation of the various flip-flops available in the MC3000/3100 
(54H/79H) series and gives typical operating characteristics of each. 
Motorola AN-493 (14 po.) -

"Series 54S/74S Schottky TIL Applications" 
(SN54S, Series. SN74S Series) 
Analyzes Schottky clamping techniques and Circuits., reviews circuit performance. 
including discussion of transfer characteristiCS. switching times. and a-c noise. 
Discusses power supply considerations. line driving and receiving. noise sources 
and their. abatement. Normalized loading#lrivi\lQ capability information and the 
pinouts of ICs are discussed. . 
Texas Instruments Application Report CA-176 (45 pg.) 

HNIUH"T:L 

"Converting Relay Control Systems To Digital IIC's" 
. (MC660 Series) . 

Defines and discusses basic Boolean algebra and logic functions and presents 
method o/converting relay diagrams to logic diagrams. Gives examples'of con
version method using High Threshold logiC circuits and presents a system deSign 
to accomplish this. . 
Motorola AN-524 (14 pg.) 

HNIUHTL (cont) 

10 "Using Motorola High Threshold Logic" 
(MC660 Series) . 
Describes MC660 series ICs and provides many of the characteristics of these 
units. Application examples include logic translation. line driving. and trigger 
circuits. 
MotorolaAN-467 (11 PO.) 

11 "Operation and Application of MHTL IIC Flip-Flops" 
(MC663. MC664) 
Describes operation and characteristics of the J-K MC663P and the master-slave 
R-S MC664P flip-flops; Discusses applications as ripple and decade shift coun
ters. 
Motorola AN-414 (8 PO.J , 

12 "Noise Immunity With Motprola High Thresh~Id Logic" 
(MC660 Series) . 
Compares noise immunity characteristics between High Threshold logic (HTl) 
and standard saturated logic devices. Discusses noise injection and noise reduc-
tion techniques. . 
Motorola AN-29B (5 pg.) 

13 "Combining HNIL and CMOS-An Optimum Design 
Technique" 
See listing Onder Interface (Teledyne Semiconductor) 

14 "High Noise Immunity Logic-Powerful, Versatile, and 
Growing" 
(300 Series) 
Generally describes the HiNJl family use and features. Covers interface to other 
families. noiSe immunity. operating considerations and input protectiQn. 
Teledyne Semiconductor Digital Application Note 5 (5 pg.J 

15 "The HINIL 347-A Dual Retriggerable One Shot with High 
. Noise Immunity" . 

(347) 
Description and application details for this device are provided along with diag
rams showing its use in pulse generators. coincidence detectors. frequency dl- . 
viders. voltage to frequency and frequency to voltage converters. a pulse absance 
detector and an ac line presence detector. 

. Teledyne Semiconductor Digital Application Note 6 (6 pg.) 

16 "HiNIL375 UniverSal Shift Reglst~r" 
. (375) 

Operation and applications. of this synchronous 4-bit device as a 4 and B-bit 
shift-left. shift-right register. land B-bit parallel-ta-serial and serial-to-parallel 
converters and various counters. . , 
Teledyne Semiconductor HiNIL Application Note 4 (10 pg.) 

17 "High Noise Immunity Logic" 
(300 Series). . 
Discussion includes noise immunity. loading rules. fanout. passive pull-up load
ing. collector or-ing. second level gating. driver pull-up. system interfaces. 
Teledyne Semiconductor Digital Catalog (7 pg.) 

18 "Design Techniques with HiNIL 367 Quad Schmitt Trigger;;' 
.. (367) 

General discussion of Schmitt Trigger and the differences of the 367. which 
ignores open inputs and offers 3.5v noise immunity. Applications include Une 
reeeivers. pulsp stretchers. ac detectors. free-running and voltage-controlled ps
ciJlators. 
Teledyne Semiconductor HiNll Application. Note 2. (4 pg.) 

19 "Designing Programmable Controllel'$ with HiNIL" , 
(380) 
Applications of the HiNll 380 BCD to decade decoder including the ganeration of 
odd sequences of output pulses. the contro/Hng of more than one load. and the 
switching on and off of loads . 
Teledyne Semiconductor Digital Microcircuits Application. Note 3 (4 PO.) 
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. 1 "Custom IC Design Using IlL (XR-IIL-CHIP) Technology" 

2 

3 

4 

Compares 12L to other technologies. Describes design procedure fpr linear and 
digital circuits using master chips. . 
Exar (5 pg.) . 

\ Interface 

See also Decoders. 

~'9616/9617 EIA Interfac.e Driver and Receiver" 
~~~n I . 

GiVer performance characteristics for these devices and describes their use in 
data communications equipment. Describes EIA standard RS232-C. 
Fairchild AppHcation Note 320 (6 pg.) 

"The Interface Handbook, Line Drivers and Receivers" •. 
(9612,9613,9614, 9615, 9616, 9617, 9627, 9634, 9635, 9636, 9637, 9638, 
9640, 8T13, 8Tt4, 8T23, 8T24, 55107, 55108, 55109, 55110, 55121, 55122, 
75107, 75108, 75109, 7~110, 75112, 75121, 75122, 75123, 75124, 75154, 
75207, 75208) . ' 

This comprehensive book covers the basics of transmission line theorY along with 
methods for determining signal 9uallty. Major chapters are tjtied: Data Transmis-

". sion Lines arid their Characteristics; 'Reflections, Computation~ and Waveforms; " 
L\lng Transmission Lines and Data Signal Quality; and Forms of Operation ' 
(single/diffll/'8ntial, direction of·flow, analysis of common interfaces, etc.) 
Fairchild Interface ~andbook (118 pg.) , r 

"ASCII Bus Interface Logic Uses IM5200 FPLA'1 
(IM52001 
Explains ASCII interface bus and how IMS200 provides discrete logic and ad~ress 
storage required by it. .:' , 
Intersll Application Bulletin MBOO2 (6 pg. j 

5 "InterfaCing with MeCL 10,000 Integrated Circuits" 
See listing under High Speed LogiC (Motorola) 

6 
. \ 

"Inteftact Techniques Between Industrial Logic and Power 
Devices" ' . 
(MC660 Series, MC14000 Series) 
Presents worst case ~esign ~pproaches to illustrate methods of interfacing 
McMOS and MHTL logIC to vanous ac and dc power load levels. Gives examples 

. using transistors and thyristors as load drivers. Covers direct coupled and level .' 
translation interfacing as well as opta-electronic coupling for high isolation. 
Motorola AN-712A (18 .pg.) 

7' "Semiconductors For piated-Wlre Memories" 
(MC4000, MC4007, MC4038, MC4040, MC4043,MCl514, MCl546) 
Discusses operation and electrical characteristics of plated wire memories. Cov
ers applications of drivers, sense amplifiers, and decoders as interface circuits. 
Also dISCUSSes memory organization and memory-related semiconductor applica-
tions. . 
MotQroIaAN-533 (lS pg.) . , " 

8. '~Interface Techniques Bebrt8en Industrial Logic and Power 
DeVlc,"," I / 

PresentS worst' case design approaches to illustrate methods cif interfacing 
MeMOS and MHTL logiC to various ac and dc power load levels. 
Motorola Applications Report AN-712A '(19 pg.) , 

9 "Interface Considerations for Numeric Dlsp~ay Systems" 
(MC14511,.MC1454~) 
Gives basic information on LCD, LED, gas. discharge, fluorescent and incandes-

" cent displays. Discusses interfacing 7segmentlllspl~s to logic with emphasis on 
multiplexed systems. 1 

Motorola AN-741 (25 pg.) 

\ © Ie MASTER 1~ti , 

APPLICATION NOTE DIRECTORY. 

Interface (co'nt) 

10 "MM54C/MM74C Voltage Translation/Buffering" 
(MM54C901, MM54C902, MM54C903, MM54C904, MM74C901, MM74C902, 
MM74C903, MM74C904) 
Interfacing PMOS to CMOS, CMOS to CMOS with dlfferentvoltalle levels, and' 
CMOS to two standard TTL loads, are illustrated using 74C901 senes devices. 
National MB-14 (2 pg.) . 

11 "Interfacing With MECL 10,ooOintegrated Circulte" 
See listing under High Speed Logic (Motorola) 

) , 

12 ','Driving 7-Segment LED Displays with National 
Semiconductor Circuits" 
(DM5446A, DM5447A, DM5448A, DM7446A, DM7447A, DS75491, DS75492, . 
OS7856, DS7858, DS8856, DS8857, DS8858, D88861 , DS8863, DS8864 , 
D88865, DS8866) .' . . 
Disc4sses configurations and construction of 7-segment LEOs ami drive inodes. 
Describes BCD to 7-segment decoder drivers, BCD to· 7-segment LED drivers, 
MOS to LED segment drivers, four and five segment drivers, as well as digit 
drivers. Describes calculator and digit~1 clock applications. ' . ' 
Nationatlnterface Handbook, AN-99 (12.pg;) ! . / 

13 "Using the MM5704 Keyboard Interface In Keyboard 
Systems" 
See listing under Encoders. (Natlonalt 

14 ' "TTUMOS/DTL Interfaces" 
Techniques for coupling the above devices and characteristics of, the interfaces. 
National MOS Brief 7 (2 pg.) r 

15. "COS/MOS Interfacing Simplified" 
(CD4000 Series) , 
Covers interfacing 4000Aand .B serin with TTL, DTL,ECL, NMOS, PMOS, 

, industriand power coritrol circuits, op amps and displays. '. , ' 
R~ )CAN-6315 (7 pg.) , \ 

16 "Applications of the RCA-CD4093B COS/MOS Schmitt 
Trigger" . 
See Usting under CMOS (RCA) 

17 "Interfacing COS/MOS with Other L~iC Families" 
See listing under CMOS (RCA) 

18 

19 

"Interfacing with CMOS" 
See listing under CMOS. (Solid State SCientific) 

"Com~letely M9nolithic IC Series for Gas Discharge Display 
Interface" " " 
(UDN-61411, UDN-6164, UDN-6184, UDN-7183,UDN-71'84, UDN-7186) 
Describes operation of high voltage IC's to drive the digits and segments of 200v 
(Panaplex) gas discharge displays .. 
Sprague Electric Microcircuit Application Report MAR75-1 (8 Ilg;) 

20 . "Using Bip91ar Logic to Improve Performance In CMOS and 
Microprocessor Systems" ' " 

22 

Suggests the use of HiNIL for improving noise performal)ce, input protection, and 
output drive, and of LP Schottky for improved speed/power. 
Teledyne Semiconductor Digitat Application NOte 7 (4 PO.) 

"Combining HNIL and CMOS-An Optimum Design 
Tectrnlque" 
, (300 Series) . 
Discusses noise immunity, HNIU74C interfa~, Schmitt trigger input and high 
current output 
Teledyne Semiconductor Digital Catalog (3 pg.) 

\ ./ 
"TTL to MOS and MOS to TTL Interface Circuits" 
(SN7400, sN75107, SN75207, SN75270, SN75370, SN75450, SN75451., . 
tMS1103., TMS4062).' '. 
Describes MOSmL interface circuits using bipolar transistors,JFETS, MOSFETS,· 
and ICs. \" . . , 
Thxas Instruments AppUcation Report CA'170(11 pg.) , 

95 
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Interface (cont) Pulse Handling 

1 "Monolithic Interfacing in Computers" 
(SN7520. Series, SN75107, SN75109, SN75308, SN75324) . 
Discusses linear integrated circuits for computer interface applications including 
line circuits, memory drivers, and sense amplifiers. 
Texas Instru!"ents Application Report CA-122 (12 pg.) 

9 "Nanosecond Pulse Handling Techniques in tfC 

2 "Peripheral Interface ClrcOits with the SN75450" Interconnections" 

(SN75450) Discusses problems of pulse transmission and measurement for TEM mode on 

A variety of I~C level translation, lamp driving and power control circuits are 
coax, stripline, and above-ground wire systems. ' 

given using SN 5450 series peripheral drivers. ' Motorola AN'270 (6pg.) 

Texas Instruments Application ReportCA-l50 (6 pg.) \ 

. \ Trigger Circuits 
~ 

LSI, General 
10 "Advantages of the AM26123 Compared with the 

AM54/74123" 

3 "Digital Signal Processing Handbook" (AM26123, SN54123, SN74123) 

(AM2505, AM25S05, AM25LS14, AM25LS15) Discusses changes in the pulse width circuits and the addition of an output latch. 

Covers digital filter thtlOry and design,with an airborne MTI radar as an example. Advanced Micro Devices Application Brief (4 pg.) 

Discusses Booth's algorithm in 2's complement multiplication and describes how 
, 

to implement such multipliers/dividers with IC's. 11 "1.3 volt IC Flasher, OSCillator, Trigger, or AI~lfm" 
AMD (84pg.) See listing under Linear-Timers (National) 

., 
" 

4 "Advances in LSI Using Silicon Gate Technology" 12 "Series ULN-3300M SchmltfTrigger Integrated 
Discusses the silicon gate process and silicon gate devices in peneral. Compares Circuits-Typical Applications and Operation" 
siliGon gate with other MOS technolo~ies with respect to device characteristics, (ULN-3303, ULN-3304, ULN-3305, ULN-3306) the effects of these characteristics, c ip interconnection, chip area, and device 
fabrication; Describes device and use in multivibrators, switches, timers, and more. 
Fairchild Application Note 307 (6pg.) Sprague AN-27450.19 

5 "Design of Custom LSI Circuitry for Modern Digital , 13 "Design Techniques with HiNIL 367 Quad Schmitt 'Trigger" 
Systems" See listing under HNILJHTL (Teledyne Semiconductor) 
Discusses desiQn of LSI devices. Covers size consideratiOns, numbers of input! 
output connections, number of output drivers, use of repetitive patterns, use of 14 "The HiNIL 347-A Dual Retriggerable One Shot with High 
computer aided design teqhniques, speelfversus size and power, and interfacing. Noise Immunity" 
General Instrument Microelectronics (7 pg.) See listing under HNILJHTL (Teledyne Semiconductor) 

. "TTL One-Shot: SN74121" -
15 

M~ltiplexers (SN74121) 
Brief description olthe SN74121 monostable multivibrator or "one-Shot". Appli-

/ cations: stable gated clock pulse generator and a digital frequency-ta-voltage 
converter. . 

6 "TTL MSI Multiplexers and Demultiplexers" Texas Instrume,nts Application Report CA-128 (4 pg.) 
(OM7210, SM7842, DM8210, DM8842) 
Describes features of DM7210 multiplexer and DM7842 demultiplexer and ilis-

TTL, General cusses their use in a synchronous digital data transmission system, a keyboard 
entry decoder, and as minterm generators. I 

National AN-37 (8pg.) 

17 "The. Control Engineers Guide to IC Applications" , 
See listing under (Linear) Industrial Control (Motorola) 

PLAs 
18 "The TTL Applications Handbook" 

~300, 93O( 9302, 9304, 9305, 9307; 9308, 9309, 9310, 9311, 9312, 9313, 

"How To Design With Programmable Logic Arrays" 
14,9315, 9316, 9317, 9318, 932'1.9322, 9324, 9328, 9334, 9338, 9340~ 

7 9341, 9342, 93S43, 9344, 9345, 9348, 9350, 9352, 9353, 9354, 9356, 9357, 
(DM8575"DM8576) 9358,9359,9360,9366,9368,9369,9370, 93H72, 9375,9377, 9383,9390, 

Discusses operation of PLAs and use as code converters, decode elements in 
9391,9392,9393,9394,9395,9396,9600,9601,9602,9603, 74121, 74122, 
7442,7443,7444,7446,7447,7448,7449,7475, 74n, 7483, 7490, 7491, , digital processors and sequential controllers. 9492, 7493, 7494, 749~ 7496, 74123, 74141, 141r3' 74153, 74164, 74165, 

National AN-89 (8 pg.) ',~ 74181, 74182, 74192, 4193', 7488A, 93141, 9315 , 93153, 93164, 93165, 
93410, 93415) 

8 "MOS Programmabie Logic Arrays" Gives diagrams and short deSCriptions of many IC applications grouped under the 

TMS2000 Series, TMS2200 Series) 
following categories: multiplexers, decoders, displays, encoders, operators 
(adders/subtractors, multipliers/dividers, comparator systems, error detection/ 

Describes TMS2000 and TMS2200 Series prograrilmable logic arrays. Describes correction, code conversion), latches, memories, registers, counters, sma"scale 
their internal logic and operations. Provides ordering instructions. integration, low power TIL, Schottky TIL, monostable multivibrators and trans-
Texas Instruments Application Report CA-158 (13 pg.) mission line interface elements. The introduction discuS$es the advantages of 

MSI and general des~n rules. The linal chapter covers electrical properties, 
physical system consi, erations, and interfacing with other forms of logic. Each 
application is brief, and various uses are shown for the les. 
Fairchild TIL Applications Handbook (355 pg.) 

/ 
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TTL, General (co"t) 

"Medium Scale Integration In the Numerical Contro,l Field~' 
(MC4016, MC4018, MC4024, MC4044. MC4324. MC4344) 
Discusses op~ration of ,MC4016 decade programniabte cascadeable counter. 
MC4324/4024 dual voltage controlled multivibrator. and MC4344/4044 frequency 

, phase detector. Describes applications of these devices in audio frequency com-
patator. freque'lCY synthesizer. and motor'speed control circuits, ' 
Motorola AN-541 (10 pg.) 

2" "TTL Integrated Circuits-Applications of MSI Devices" 
Covers counters. modulo-N dividers. decoderS. switches. adders. comparators. 
parity generators. shift registers and bus-ORableJflip-fiop. Describes manyappli
'~tions. including up/down counters. a stepping waveform generator. shift regis-

rs, frequencY synthesizers. digital data demultiplexer. analog commutator. min
t rm generator. ripple carry parallel adder and tape position locator. 
National AN-36 (23 IIg.) , ' 

3 "Trl-State Logic in High-Speed Memories of 
Microprogrammed ,Computers" 

4 

5 

6 

(DM8551) 
Discusses tri-state logic in general and its use in scratch pad memories. Covers 
storage of microinstructions and program constants in high-speed ROMs, ;' 

, National AN-47(5 pg.) , 

"Tri-State Logic Applied In a Computer System Can Reduce 
System Cost and Provide Added Performance" 
(DM8556) " ' 
Analyzes Tri-State characteristics usln.!! the DM8556 counter/register as an exam- ' 
pie. Shows how performance of PDP-8 can be improved using TSL. ~ 
National AN-73 (7 pg.) '/ 

"CharaCteristics and Applications of Trl-State IC's" 
(DM7093. DM7490. DM7214. DM7230. DM7551. DM7.s98. DS7831. DS8831) 

, Describes application Qf the general configuration ofthe Tri-Slite logic family and 
lIiscusses application ofthefollowing: quad bus-buffer gates. dual 4:1 multiplex
er. demultiplexer and bus-interchange switch. quad-D flip-flop. expandable 256-

, ,bit ROM. and quad driver; ) " 
National AN-45 (12 pg.) 

(, 
. , 

"frl-State Logic In Modular Systems" , 
(057831. DM8093. DM8094. DM6214. DM6230. DM8551.DM8552. DM8598. 
058831. DM8840. DM8842. DM8846) , 
Discusses output drive characteristics. logical control. safety factors in Tri-State 
logiC circuits. Describes applications. including' complex switching functions. 
driving and transmitting. multiplexing; data storage, decoding. and data manipu-
lation. , " 
National AN-43(16 pg.) ", 

( 

( j 
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APPLICATION NOTE DIRECTORY 

LINEAR 

Active Filters ' 

7 "Active Filter Design Examples Using Universal Active 
Filters" 
(~AF11. UAF15. UAF21; UAF25) 
Shows calculation of external component values for low pass and band reject 
filters. ( 
Burr-Brown AN-61 (4 pg,) 

8 "High Q Notch FiRer" 
(lM102. lM202. lM302) 

, Describes use,of lM10~connected to a twin "r" network to form a high Q 60Hz 
notch filter. ; \ • ,', 
National linear Applications lB-5 (2 pg,) , 

Amplifiers, Current 

9 "Application ofthe LHOOO2 CUrrent Amplifier" 
(lH0002) 
Circuit operation. Describes uses in a differential inpu,:output op amp, booster 
amplifier. level shifter, pulse transformer driver. and-transmission line driver. ' 
National linear Applications Handbook. AN-13 (4.pg.) 

,Amplifiers, Differential 

10 "AD520 Monolithic Instrumentation Amplifier" 
(AD520) . " 
Describes performance of thiS instrumentation amplifier. Covers application as a 
.bridge amplifier. ground loop eliminator. and. floating measurement amp" Appen
dix compares instrumentation amplifier to several multiple op amp circuits, 
Analog Devi~es (6 pg.) 

11 "Instrumentation AmpUfiers-versatileldifferential input gain 
blocks" 
(3660.3670) 
Describes the 'features and general' operation Of instrumentatjon amplifiers. De
picts their use in bridge circuits. in redUCing ground loop interference, and in 
driven guard input circuits, . . 
Burr-Brown AN-75 (6 pg;) 

12 ~'A General Purpose IC Differential Output Operational 
Amplifier" 
(MC1420. MC1520) 
Discusses application of the MC1520 as a widllband non-inverting operational \ 
amplifier. as well as inverting operational amplifier. a differential amplifier with 
either simple-ended input or differential input/output. Also discusses circuit oper
ation. power connections, frequercy compensation and feedback. 
Motorola AN-407 (5 pg.) , 

~ 
1.3 "Instrumentation Amplifier" 

(lM101A. lM102. lM107) 
Descii~es a differential-input instrumentation amplifier using lM102 and lM107 
and vatiable gain version that also uses lM10fA, ' 
National ,Unear Applications lB-1 (2 pg,) " 
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Amplifiers, Differenti~1 (cont) . 

2 

3 

4 

"Application of the RCA-CA3000 Integrated-Circuit DC 
Amplifier': ' 
(CA3000) 

.. Describes circuit and application as modulated oscillator, crystal oscillator, low
frequency mixer, cascaded RC-coupled feedback amp, narrow-band tuned amp, 
lmd Schmitt trigger. ' 
RCA ICAN-5030 (11 pg.) 

Amplifiers, Operational 
/ ~ 

"Specifying Selected Op Amps and Comparators" 
See listing under Comparators (National) 

"Radiation testing of Linear Microcircuits" 
See listing under (Unear) General (Fairchild) / 

"ADS13, ADS16, IC FET Input Operational Amplifiers" 
(AD513, AD516) 
Describes the circuit and operation. Applications include: comparator, precision 
clipper, current-to-voltage converter, and a timer.' . , 
Analog Devices Technical Bulletin (4 pg.) 

'5 "Applying the AD504 Precision IC Operational Ar.nplifier" 
(AD504) 

98 

6 

Describes this amplifier and offers notes on its noise, thermal and dynamic 
performance, Applications: instrumentation amplifier, stable reference regulator, 
instrument inpu1 amplifier and high gain ac amplifier. 
Analog Devices Technical Bulletin (7 pg.) 

"High Speed Op Amps-How Fast is Fast?" 
Comments on op-amp characteristics, including slew rate; settling time, stability 
an,d phase margin. 
Analog Devices Reprint (6 pg.) 

7 "IC FET Input Operational Amplifiers" 
(AD503, AD506) 
Describes these devices and their circuit characteristics. Applications: triangle 
and square wave generator, charge amplifier, track and hold amplifier, D.C. 
voltmeter, peak rectifier, bridge amplifier and current-to-voltage converters. 
Analog Devices Technical Bulletin (6 pg.) 

8, "Combine Two Op Amps to Avoid the Speed Accuracy 
Compromise" 
(3521) 
Discusses Interconnecting low drift and wideband op anips to form a composite 
op amp. 
Burr-Brown AN-64 (2 pg.) 

9 "Check Five Op Amp Specs II, ,One Test" 
Describes a test circuit that generates signals providing measurements of open 
loop gain, offset voltage, input bias current, quiescent ~rrent, and output voltage 
swing. 
Burr-Brown AN-65 (1 pg.) 

10 "Protect Op Amps from Overloads" 
Discusses protection from power-supply faults, keeping input voltages at safe 
levels, and limiting output currents. ' 
Burr-Brown AN-60 (3 pg.) , , 

11 "A'Non-lnverting Differentiator" 
Bootstrapping an RC differentiator yields a preCision differentiatOr without the 
phase inversion of a conventional op amp circuit. Discusses technique and opera
tions, 
Burr-Brown AN-67 (I pg.) 

12 "Using Op Amps in Low Noise Applications" 
Discusses shot noise and noise from source reSistances. 
Burr-Brown AN-68 (2 pg.) 

/ 

Amplifiers, Operational (cont) / 

13 "A Simplified Precision Rectifier with Variable Gaip" 
Operational ,Amplifiers are used to build a rectifier circuit with variable gain. 
Burr-Brown AN-78 (2 pg.) 

14 "Design of a Unique Precision Controlled Current Source" 
Diagrams a ,current source using an op amp lind a complementary FET pair to 
form a current source with differential input and bipolar current outpu1. . 
Burr-Brown AN-74 (2 pg.) 

15 "The p,A739-A Low-Noise Dual Operational Amplifier" 
(,.,A739) • 
Describes the circuit and operating characteristics. Covers d-c circuit perfor
mance, low-frequency analysis, power cOflsumption, noise, short-circuit protec-
tion, amplifier isolation, and compensation techniques. ' , 
Fairchild Application Note 195 (8 pg.) 

16 "Applications of the p,A741 Operational Amplifier" 
(,.,A741) 
Describes applications, of ' this amplifier as a unity gain voltage follower, integ
rator, differentiator, voltage regulator reference amplifier, high voltage regulated 
power supply control element, clipping amplifier, and a comparator. 
Fairchild Application Note 289/1 (4 pg.) 

17 "Applications of the p,A777" 
(,.,Am) 
Discusses use of this operational amplifier as a pulse amplifier, Wein Bridge 
oscillator, variable gain differential amplifier, power amplifier. 
Fairchild Application Note 300 (3 pg.) 

18 "Operational Amplifiers as Inductors" 
(,.,Am) 
Includes derivation of equivalent circuit and neCessary component values to ob
tain inductances from millihenries.to kilohenries, using the ,.,A777 as an example. 
Describes application in voltage controlled sinewav, oscillators and In bandpass 
and notch filters.. . 
Fairchikl Application Note 321 (5 pg.) 

19 "The p,A 776, An Operational Amplifier with Programmable 
Gain, Bandwidth, Slew-Rate, and Power Dissipation" 
(,.,A776) 
Describes methods for setting the master bias current, discusses alJlPlifler fre
quency response as a function of this current. Discusses applications, including a 
600 nanowatt amplifier, a low-cost sample and hold circuit, 3 current controlled 
oscillator, multiplexing, and phase shifting. 
Fairchild Application Note 218 (5 pg.) , 

20 "Applications of the p,A749 Dual Operational Amplifier" 
(,.,A749) 
Describes applications as a dual level comparator, positive or negative peak 
detector, peak-to-peak detector, and as an offset null circuit. 
Fairchild Application Note 268 (2 pg.) 

21 "The p,A749 Dual Operational Amplifier" 
(,.,A749) 
Discusses the circuit, input voltage range, latch-up, output voltage range, power 
dissipation, noise, separation, high frequency compensation, and outpu1 capabil
ity. 
Fairchild Application Note 269 (8 pg.) 
/ 

22 "The p,A71S-A Vers"tile High S~ Operational 
Amplifier" . 
(,.,A715) 
Describes application as an image orthicon head amplifier; general purpose video 
amplifier, 4OdB' high inPut impedance amplifier, and high speed sample and hold 
circuit. . , . 
Fairchild Application Note 265 (4 pg.) . 
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Amplifiers, Operational (cont) 

"A Low Drift, Low Nois, Monolithic Operational ,Am~lIfler . 
For Low Level Signal Processing" ", 
(,.A725) . , 
Describes operation of ,.A725, which offers low offset drifts, low input curr-ents, 
low noise performance, and massive open loop gain. Shows how to minimize 
offset voltage drift ~ith temperature in IC operational amplifiers ,and how to 
improve the common-mode rejection.. . 
Fairchild Application Note ?77 (10 pg.) 

2 "An Improved Sample and Hold Circult'Using the/LA740" 
(,.A740) 
Basic discussion of acquisitiOn and hold times. Description of circuit using this op 
amp ~s.the buffer amplifier. ' 
.Fairchild Application Note 297 (3 pg.) 

3 "Frequency Compensation Techniques for an Integrated 
Operational Amplifier" 
(,.A702A) 
Presents deSign techniques for frequenc;y compensation of ,.A702A wIlich are 
applicable to other IC operational amplifiers. I 
Fairchild Application Bulletin 11712 (8 pg.) 

! ..' , 
4 . "The HA-2530/2535 Wid,band High SI@,w Inverting 

Amplifier" 
(HA~2530, HA-2535) 
Briefly discusses internal circuit. Shows how closed-loop frequenc;y response can 
be predicted. Describes application as a fast settling coaxial driver, a 10 MHz 
coaxial line driver, a wide range sillnal.separator, a high frequenc;y triangular wave 
generator, and a cur~nt-to-voltage converter. \ : 
Harris Application Note 516 (111'g.) 

( 5 "Applications of a MonolithiC Sample-and-Hold/Gated 
Operational Amplifier" 
(HA-2420, HA-2425) 
Describes HA-2420/2425 circuit. Applications include various track-and-holdl , 
s,mple-and-hold configurations, an AID converter a demultiplexer, an, 

. in~rated-hold-reset amplifier, a gated operational amplilier; and alleak'detector 
with reset. '. 
Harris Applieation Note 517 (8 pg:) 

6 "The HA-2900 Monolithic Chopper Stabilized Amplifier" 
(HA-2900) 
Discusses offset voltage and current drift and chopper ,stabilization, then de
scribes ~ecircult. Appncations include a high impedance differentiallnstrumenta-' 
tion a,mplifier, use as an Integrator,'and several wide bandwidth configurations. 
Harris Application Note518 (8 pg.) 

7 "The HA-2400 PRAM Four Channel Operlltional Amplifier'\ 
(HA-2400, HA-2405) \ 
This. is,~ programll!able input stage, operationa! amplifier. T~is note describes its 
applications mcludmg an anal~ multiplexer With Ijuffered Input and output, an 
inverting or non inverting amplifier with programmable lIain, a sine wave oscil
lator with programmable frequeric;y ,and a'track and hold/sample and hold circuit. 

j Harris AppliCation Note 514 {8 pg.) " . 

8 "Operatiorial Amplifier Stability: Input Capacitance 
Considerations" 
(HA-2600, HA-2605)' 
Discusses overcoming stray capaCitance inop amps, such as the HA-2600. 
Harris Application Note 515 (2 pg.) 

."A Simple F:unetlon Generato,\Using Operational 
Ampl,tiers" . . 
(HA-2600, HA-25tO) 

9 Describes square and triangular waveform generator using HA-26O()'and HA-2510 
op amps .. I 

Harris Application Note 507 (2 pg.) 

10 "test Procedures for Operational Amplifiers" . 
Circuit for measuring offset voltage, bias current,offset current" open loop vol
tage gain, common mQde and power supply rejectl!)n ratios, output voltagel 
current, power dissipatlQn, and making continuity checks. 
Harris Application,Note 508 (2 pg.) 
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APPLICATION NOTE QI~ECTORY 

Amplifiers, Operational (cont) 

11 "A Simple COmparator Using the HA-2620'''', 
(HA-2620) , 
Describes op amp c0l!1parator Circuit capable of driving approximately ten log'ic 
gates. , ' "\ 
Harris Application Note.509 (1 pg.) 

12 " A Simple Square-Triangle Waveform Generator" 
(HA~2510, HA-26do, HA-2620) .,' . 
Circuit for waveform generator using three op amps. 

'Harris Application Note 510 (2 pg.) . ( 

13 "HA-.'J09 Operational Amplifier" 
(HA-909, HA-911) , 
Discusses applications as a unity gain breadboard op amp, servo preamplifier, 
hlgh-a bandpass filter, Wien bridge oscillator, alldphase-delay fillers., 
Harris Appli,cation Note 501 (2 pg.) , 

14/'-<'HA-909 Operational Amplifiers Performance Tailoring'" 
(HA-909, HA-911) , 
Discusses how to optimize HA·909's offset, power dissipation, bandwidth, 'large 
signal bandwidth, slew rate, transient response, and stability with reactive loads. 

, Harris Application Note 502, (3 pg.) . ' 

15 "Automatic Phase Margin Testing" 
(HA~2600) , '\ 
How to test op amps using an HA-2600 comparator, the 840SA vector voltmeter 
and a sweep generator. ' 
Harris Appl\cation Note 504 (211g:) , 

16 "A High Impedance Hysteresis Circuit" 
(HA-2520, HA-2620) , , I 

Describes HA-2620/HA-2620 used as a hysteresis amplifier ,and covers output 
voltage limiting,. 
Harris Application Note 505 (2 pg.) 

, . 

17 "Equivalent Input Noise Measurements on High Gain 
Monolithic Operational Amplifiers" ' 
(HA-709, HA-909; HA-2520, HA-2600) , 
Broadband noise versus bandwidth measurements for HA-709,,909, 2520, and 
2600 op amps. " ' , , 
Harris Application Note 506 (2 PO.) , , ' 

18 '~Operatlonal Amplifier NOise PredictiOn" 
Provides a noise model, a procedure for computing output noise, and spot noise 
CUrves for many Harris amplifiers. 
Harris Semiconductor AN-519 (10 pg.) 

\ 

19 "The 8007-A High Performance FET-Input Operational 
Amplifier'" " 
(8007) . 
Circuit description, applications as 10j! and antilog amplifiers, photocell amplifier, 
.peak detector, sample and hold cirCUits, high imp-edance buffer, and Wien Bridge 
oscillator. -
Intersil Application Bv"etin AOO5 (6 PO.) 

20 "The 8043-A Low Cost Dual FET-Input Op~rational 
Amplifier" 
(8043) 

. SummarY ot-circuit c/laracteristics. Applications as automatic offset suppression 
circuit,: staircase generator, sample and hold circuit, and instrumentation 

'amplifier. 
Intersil application Bulletin AIl08 (6 pg.)' . 

" j. I . 

21 "The MC1556 Operational Amplifier and ,Rs Applications" 

~-~-' '" Gives characteristiCs and describes operation'. Discusses application as a voltage 
follower, high impedance bridge amplifier, and a logarithmic amplifier. ' 
Mototola AN-522 (6 pg.) , . 
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Amplifiers, Operational (cont) 

2 

3 

4 

5 

6 

7 

8 

9 

100 

"Single Power Supply Operation of IC Operational 
Amplifiers" , 
(MC1430, MC1431, MC1433, MC1530, MCI531 , MCI533, MC1709, MCI709C) 
Describes a split zener biasinQ technique thai permits the use of these ope@tional 
amplifiers from a single power supply. Discusses general circuit as well as 
specific ac and dC,deVlce considerations to minimize operating and design prob-
lems. ' " ' , -

" Motorola AN-403 (3 po.) 

"The MC1539 Operational Amplifier and Hs Applications" 
(MCI439, MC1539) , 
Discusses dc and ac operation and the performance of this amplifier. Describes a 
hifth frequency feed-forward scheme and app1lcation as a comparator, voltage 
fo ower, differential amplifier, and a summing -amplifier. 
Mototola AN-439 (~2 PO.) 

"A Simple Technique for Extending Op ~mp Power 
Bandwidth", . 
(MCI4~3, MC1533) 
Describes a method of reducing loop gain and using only as much compensation 
as needed to increase the power bandwidth. Cites the MC1533G as an example. 
Motorola AN-459 (3 pg.) , 

"Using Transient Response To Determine Operational 
Amplifier Stability" ' 

, (MC1439, MC1539) 
Describes a techniqujl for evaluating the stability of any feedback amplifier config-

, uration by analyzing its response to a step-function input. Includes a theoretical 
analysis and an example using the M<;1539 operational amplifier. 
Motorola AN-460 (9 pg.) 

"The MC1535 MonOlithic Dual Operational Amplifier" ' 
(MC1435, MCI535) 
Gives complete ac 'and dc circuit analysis and diSCUSses electrical characteristics. 
Discusses applications in a differential input-differential output circuit configura
tion, and as 'a signal envlllop detector. Describes an input compensation sCReme 
for fast slew rate. ' -
Motorola A-411 (9pg.) ; 

"Getting More Value Out Of An Integrated Operational 
Amplifier Data Sheet" 

, (MC1439, MC1539) 
Describes ~erational amplifier open loop characteristics and significance to 
overall circuit operation. Discusses loop gain stability and bandwidth, also reo" 
views offset voltage and current and resultant drift effects for closed loop opera
tion. Uses MC143911539as examples. 
Motorola AN-237A (9 pg.) 

"The MC1530, MC1531 Integrated Operational Amplifiers" 
(MC1430, MC1431, MCI530, MC1531) 
Describes the function of each stage in the circuit, methods of freqUency com
pensating and dcbiasing. Discusses applicationas a summing circuit, integrator, 
dc comparator, and a transfer function simulator. 
Motorola AN-204A (13 pg.) , 

"Analysis and D~slgn of the OPI Amp Current Source" 
Develops expressions for the transfer function and output impedances of voltage 
controlled op amp current source using both ideal and non-ideal models. Discus
ses effects of parameter and temperature variations on performance. 
Motorola AN-587 (7 pg.) 

, '/.:: ' 

"An Applications Guide for Operational Amplifiers" 
(LH101, lH201, LM101, LM210, LM301) 
Discusses applications of operational amplifiers, grouping them in five categories: 
simple amplifiers, operational circuits, transducer amplifiers, wave shapers and 
generators, and power supplies., , ' I 

National linear Applications AN-20 (12 pg.) 

Amplifiers, Operational 

10 "A Simplified Test Set for Operational Amplifier 
Characterization" 
(LM10l, LM201, LM301, LM709) 
Gives a functional description of set that allows q~antitative characterization of the 
dc ,operational amplifier parameters for the, LM101 and LM709. Discusses the 

_ circuit, includes construction information, and gives a layout for the tester circuit 
boards. ' " 
,National Linear Applications AN-24 (12 pg.) 

I 

11 "IC Op Amp Beats FETs on Input Current': 
(LM108, LM208, LM308) I , 

Describes LM108 operation and performance. Applications: sample and hold 
circuit, integrator, sine wave oscmator, capacitance multiplier, instrumentation 
amplifier, logarithmic converter, transducer amplifier, current so\!rce and voltage 
comparator. Discusses PC board ,construction. i 
National Linear Applications AN-29 (20 PO.) 

12 "Logarithmic Converters" 
(LM101A, LM102, LM108) 
Descrlbes'iog generators; anti-log generators, cube generators, and multiplier! 
dividers, using the LM1Q1A and LM108 op amps. ' . 
National linear Applications AN-30 (4 pg.) 

'1 a "Op Amp Circuit Collection" 
(LM101A, LM102, LM107, LM108) 
Gives schematics only for some 90 circuits using one or more of the following 
operational amplifiers: LM101A. LM102, LM107, LM108. Includes basic, signal 
generation and signal processing circuits. 
National Unear Applications AN-31 (20 pg.) 

14 "New Design Techniques for FET Op Amps" 
(LHOO22, LH0022C, LH0042C, LHOO52,LH0052C) 
Gives parameters for LH0022, LH0042 and LHOO52 operational amplifiers. Dis
cusses rationale for FETs in these devices, describes the circuits. Describes 
application as voltage followers, Integrators, samplelhold amplifiers, com-
parators, Instrumentation and charge amplifiers. ' 
National linear Applications AN-63 (12 pg.) 

15 "Mlcropower Circuits Using the LM4250 Programmabie Op 
Amp" 
(LM4250, LM4250C) 
Describes LM4250 circuit and bias current setting procedure. Applications: 500 
nano-watt amplifier, miqro-power comparator meter amplifier, pulse generator, 
instrumentatiO!1 amplifier and a 5V regulator for CMOS logic circuits. 
Nationallinear Applications AN-71 (8 PII.) 

16 "The lM3900"":A New Current-Differencing Quad of ±Input 
Amplifiers" 
(LM3900) 
Describes Norton "current mirror" circuit. Emphasizes the amplifiers' appUcation 
in circuits for single power supp{y systems. Discusses use in ae and dc 
amplifiers, voltage regulators. RC active filters, waveform generators, phase 
locked'ioops, and voltage contrQlled 'oscillators, 
Also covers designing digital and switching, circuits, and special applications, " 
including tachometers, squating amplifiers, positive feedback oscillators, line 
operated audio amplifiers, and power circuits. ' 
National linear Applications AN-72 (39 pg.) 

17 "Applications For A High Spefld FET Input cOp Amp" 
(LH0062, LH0062C) 
Describes circuit, performance, compensation techniques for LH0062. Discusses 
applications in high speed sample and' hold circuit, high speed peak detector, 
programmable integrator, and wide band ac voltmeter. Covers heat sinking. 
guarding, and bootstrapping. 
National linear Applications AN-75 (4 pg.) 

18 "FeedforwardCompensatlon Speeds Op Amp" 
(LM101A. LM201A,lM301A) 
Compares standard frequency compensation with feedforward frequency com
pensation of LM101A. Charts open loop r~sponse for both compensation net
works, Shows fast integrator circuil. ' ' 
National linear AppliCations LB-2 (2 PO.) 
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~mplifiers, Operational (cont) 
, 

1 "Fast Compensation Extends Power Bandwidth" 
(LM101A, LM201A, LM301A), " "I', 

, Describes freque~cy compensation technique that extends power bandwidth of 
LM101A for non-Inverting gains of unity to ten and also reduces gain error at 
moderate frequencies, ' , 
National Linear Applications LB-4 (2 PO,) 

2 "Precision AC/DC Converters" 
(LM101A, LM201A, LM301A) 
Describes the use, of the LMl01A in a circuit for eliminatingdiolje threshold 
potential, use as a precision clamp, as a fast half wave rectifier, and precision AC 

, 10 DC converter.' . 
National Linear Applications LB-6 (2 pg.) 

3 "Universal Ba!ancing Techniques" 
Describes offset voltage adjustment: for inverting amplifiers using less than 10 K 
source resistance or using any type of feedback elerr)ent, for non-inverting 
amplifiers, for voltage followers, and for differential amplifiers. 
National Linear Applications LB-9(2 pg.) 

4 "Speed Up the LM108 With FeedforWard Compensation" 
(LM108, LM208, LM308) . 
Describes simple feedforward netword for use with LMl6a to achieve a factor of 
five improvement in speed. ", 
National Linear Applications LB-14 (2 pg.~ 

5 "Easily Tuned Sine Wave Oscillators" 
(LM101A~ LM111, LM201A, LM211, LM301A, LM311) 
Describes a circuit using,the LM10:1A and LMll1 that provides both Ii sine and 
square wave output for frequencies for below 20 Hz to above 20KHz. Also de
scribes,low distortion sine wave oscillator using two LM101As. 
National Linear Applications LB-16 (2 pg.) 

6 "LMU8 Op Amp Slews 70 V/p.S" 
(LM118, LM218. LM316), ,,' 
Describes this operational amplifier with 15 MHz bandwidth. Covers a compensa
tion scheme to approximately double bandwidth and slew rate, and ,one for 
minimum settling time., . 
National Linear Applications LB-17 (2 pg.) 

7 Predicting Op Amp Slew Rate Limited Response" 
Discusses slew rate limiting and gives curves for sine wave and step voltage 
response. ' . ,,' 
National Linear Applications LB-19 (2 pg.) 

8 "Low Power Operational LHC)O01 Amplifier" 
(LH0001) 
Operation of circuit offering 0.2 mv typical offset voltage at 250(; and quiescent 
supply currents in 100 pA range. ' ", 
National Linear Applications Handbook. AN-l0 (4 pg.) 

9 "Monolith,ic Operational Amplifiers-The Universal Linear 
Component" '/ . ' 
(LM101, LM102) .'.' f • 

. Applications of the LM101 ~nd, in some cases, the LM102, include free-running 
multivibrator, level shiftIng amplifier, voltage comparator. servo preamplifier. and 

( computing circuits. Frequency comperi~atioil techniques are discussed in detail. 
National Linear Applications Handbook, AN-4 (10 pg.) 

10 "Drift Compens~tion Techniques for Integrated DC 
Amplifiers" ' . 
Dp 'limp bias current and offset voltage compensation are discussed. Current 
compensation techniques for high impedance levets and methods to achieve 

. chopper-stabilized drift performance at low impedance levels are cover'ed. 
National Linear Applications Handbook:AN-~(4 pg.) 

11 "'1;rue RMS ~fiCtor" 
Describes circuit using operational amplifiers that provide de output equal to rms 
value of input with 2% accuracy for a 20 V p •• input signal from 50Hz to 100kHz. 
National Linear Brief-25' (2 pg:) , , 
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Amplifiers, Operational (cont) 

12 "Instrumentational Amplifiers" 
(LMl14, LMl16) 
Discus$es general purpose instrumentation amplifier, usinQ LMl14 matched 
transisfors ahead of an LMl18 op amp that is optimized for Wide bandwidth. , 
National Linear Brief-21 (2 PII.) . 

13 "Low Drift Amplifiers" 
(LM121, lM725, LM741 , LM308) , 
Discusses problems causing circuit drift in anfplifiers and recommends solutions. 
Includes discussion of thermal and electrical shielding, resistor choice; circuit 
layout, and. offset balancing. ' 
National Linear Brief-22 (2 pg.) 

'14 "Versatile IC Preamp Ch,Uenges Choppers On Drift" 
See listing under Pre-amplifiers. (National) , 

15 "Noise, Specs Confusing?" 
Explanation of terms and factors contributing to noise; calculation of noise figure , 
and signal to noise ratio. Gives points on selecting low noise amplifiers. 

\ NatiOnal AN-104 (8 pg.) 

16 "Use the LM158/LM358 Dual, Single Supply OP Amp" 
,(LMl58, LM256 , LM358) . , 
Proposes using this dual op amp wHh a single supply in place of the MC1456/ 
MC1558 with a split supply. ' 
National AN-116 (4 pg.) 

'17 "Simple P~ecislon Millivolt Reference uSes No Zener,s" 
(OP-05) , ; 
Describes ,-3.5 mv to' 3.5 mv reference built with instrumentation op amp and a 
potentiometer. ' , 
Precision MonolithicS AN·10 (1Ilg,) 

18 '''The OP-07 Ultra-Low Offset Voltage Op Amp"":A Bipolar 
, Op Amp That Challenges ChOppers, Eliminates Nulling" 

(DP-07) J 

Describes circllit design. compares performance to other devices. Covers applica
tion in a voltage reference, a .high accu racy buffer, a DIA test system, a composite 
,summing amplifier, an absolute value circuit, an alalog co/nputer building block, 
and as a thermocouple amplifier. ' 
Precision Monolithics AN-13 (12 pg.) 

19 "Minimization of Nol. in Op .. ratlonal Amplilier 
Applications" ~ . 
(OP-07) 
Describes internal and external sources of nOise. Helps to locate nOise sources by 
frequency. Gives examples of nois,e.calculation using the DP-OTas an example. ' 
Precision MonolithicsAN-15 (11 pg.) 

I " \, 
20 "Applications of the RCA CA3048lntegrated Circuit 

Amplifier Array" . 
(CA3046) 
Dis,cusses operating parameters for this 4-amplifier array and covets ap~lications. 
includin~ Hartley and Colpitts oscillators, an astable multivibrator, four-channel 
linear mixer, and a gain~controlled amplifier. 
~CA ICAN-4Q72(8 pg.) 

21 "~pplications oftheCA3080 and GA3080A 
High-Performance Operational (Transconductance 
Amplifiers" 
(CA3080, CA3060A) 
This device has additional conirol terminal for flexibility. ~ircuit operation is 
discussed. Applications covered: communications and industrial systems, mod
ulators, multiplexers, sample and hold circuits, gain control circuits, and mic-
~~~7b~~~~:~~~~g~jPel)diX discusses current mirrors. '. ' . 
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Amplifiers, Operational (cont) , 

"Application of the RCA CA3015 and CA3016 
Integrated·Clrcuit Operational Amplifiers" 
(CA3015, CA3016) 
Describes operating characteristics at ± 12 v. Applications covered are: SO-dB 
amplifier; twin-T bandpass amplifier; 20-dB, 10-MHz bandpass amplifier; and 
voltage follower. 
RCA ICAN-S213 (6 pg.) I 

I 

~ 2 "Application of RCA CA3033 and CA3033A High 
Performance Integrated·Clrcult Operational Amplifiers" 
(CA3033, CA3033A) 

3 

4 

5 

Describes the basic circuit and operation. Covers application as a 2SO mw, power 
, amplifier and shows use in a DVM as a muitivibrator, staircase generator, and 

comparator. 
RCA ICAN-5641 (8 pg.) 

"Measurement of Burst (Popcorn) Noise In Linear 
Integrated Circuits" . ' 
Discusses "pass-fail" criteria and describes a te~t set up for measuring burst 

'noise. The setup includes a high gain ampUfier-filter, a bipolar comparator, and a 
counter-Iatch.timer control circuil. ' 
RCA ICAN 6732 (8 pg,) 

• . I 
"Application of the RCA CA3008 and CA3010 
Integrated·Circuit Operational Ampllflera" 
(CA3008, CA3010) .' 
Describes operating characteristiCs of two op amps and their application in video 
amplifiers, frequency-shaping amplifiers, comparators, integrators, differen
tialors, scaling adders. Also covers the adllition of a power output stage and/or 
input emitter followers. . 
RCA ICAN-S01S (15 pg.) 

"L 144 Programmable Mlc~Power Triple Op Amp" 
(L144) 
Describes device function, elements of programming, effects of slew rate Umit
ing. Applications discussed include instrumentation amplifier, tone dl!tectors, 
tripla-amplifier active filters, and a micropower double-ended limit detector. 
Siliconix Application Note AN73-6 (6 po.) 

Amplifiers, Power 

,I 

6 "The MC1554 One-Watt Monolithic Integrated Circuit Power 
Amplifier" 
(MC1554) I 

Describes the circuit, including dc characteristics, frequency response, and dis
tortion. Shows how to calculate package power dissipation usil1l1 the curves on 
the data sheet. Describes application, as one watt non-inverting, Inverting, pulse 
power, and three-watt differential outputamplifiers. 
Motorola AN-401 (7 po.) 

7 "AIXlIo Handbook" 
See listing under Consumer, Audio (National) . 

8 "LM380 Power Audio Amplifier" 
See listing under Consumer, )\Udio. (National) 

9 
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"LM377, LM378,LM379 Dual Two, Four and Six Watt Power 
Amplifiers" , 
(LM3TT, LM378, LM379) , 
Discusses operation, choice and use of these cirCuits in auelio applications. 
Covers distortion and heat dissipation. Also covers use in a bridge configuratidn, 
plus use as a Wein bridge power oscillator, motor drive,' power comparator, relay 
and lamp driver. 
National AN-125 (11 po.) 

_A_m~p_l_ifi_e_rs~,_P_o_w_e_r~(_co_n_t~) ____ ~ __________ ~_, 

11 "Application of the RCA CA3020 and CA3020A Integrated 
Circuit Multi.Purpose, Wide-Band Power Amplifiers" 
(CA3020, CA3020A) , 
Circuit description and operation. Both circuits operate from single supply voltage 
as low as +3 v, offer voltage gains over 60 dB with. a 3 dB bandwidth of 8 Mtlz. 
Discussion of audio, broadband and video amplifier, video Hne driver, motor 
controller and servo amp applications. " 
RCA LCAN-5766 (8 pg.) 

12 "Operational Amplifier Parameter'Deflnltlon/and 
Measurement Guide" ' 

Delines parameters and means of measuring them; 
Teledyne Philbrick AN-23 (8 pg.) 

Amplifiers, RF 

13, "An Integrated Circuit AGC IF Amplifier" 
("A757) 
Describes circuit and performance of "A757, which is recommended for applica
tions in military and industrial equipment, also speech compressor amplifiers. 
fairchDd Semiconductor Application Note 204 (4 po.) 

14' "A High Gain Integrated Circuit RF·IF Amplifier With Wide 
RangeAGC" 
(MCI590G) 
Describes operation and Y parameters of the MC159OG. Applications include 
mixers plus IF, video, single and two-stage RF amplifiers. , ' 
Motorola AN-513 (10 pg.) 

15 "A Two-Stage 1 kW Solid-State Linear Amp~lfler" 

Discusses the des,ign of 50W and 300W linear amplifiers tor the- 1.6 to 30 MHz 
frequency band. ' 
Motorola AN-758 (16 pg.) 

16 "Linear Amplifiers for Mobil Operation" 

Discusses the deSign of a portable l!Il1plifier suitable for amateur radio applica
tions. 
Motorola AN-762 (8 pg.) 

17 "A Complete Monolithic AMlFM/SSB IF Strip" 
,See listing under Consumer, AM/FM (National) 

18 "Applications of the LM1731LM273/LM373" 
(LM173, LM273, LM373) 
Discusses FM, AM, and SSB operation olthls multi-mode IF amplifier/detector. 
National linear Applications lB-13 (2 pg.) 

19 "TUned Circuit Design Using Monolithic RF/IF Amplifiers" 
(LM171 , LM703) . 
Discusses operating parameters for the LM171 and LM703 in emitter-coupled and 
cascode configurations. Brief descriptiOn of 10.7 MHz emitter-coupled stage and 
100 MHz cascade amplifier. 
National linear Applications Handbook, AN-6 (6 pg.) 

20 "Logarithmic IF Strips USing Monolithic Integrated 
Clrcu~" , 
(SL521) 
Describes operation of this log amplifier in successive detection IYpe IF strips with 
center frequencies from 10 to 100 MHz. Covers broadband and narrow band 
circuits and describes in dl!tail a 60 MHz wide-range logarithmic amplifier. 
Plessey Semiconductor Tecl)nical Communication (3 pg.) 

21 "Logging IF Strip" 
(SL 1521) -
Describes a logging IF strip using Plessey IC',&. 
Ptessey Semiconductor (2 pg.) . 
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Amplifiers, RF (cont) 

"~pplication of the RCA-CA3002 Integrated-Circuit 'IF 
Amplifier" 
(CA3002) 
Describes circuit, operaiing modes, characteristics, and application as an en
velope detector, product detector, and a Schmitt trigger. 
RCA ICAN-5036 (9 pg.) 

2 "Principal Features and Applications of the RCA-CA3040 
Integrated-Circuit Wi~eband Amplifier" 
(CA3040) 
Discusses bias modes, characteristics and rati~gs, stability, mounting, connec
tions, and typical wideband amplifier circuits. 
RCA ICAN-5977 (11 pg.) 

3 "Application of the RCA-CA3028A and C~3028B 
Integrated-Circuit RF Amplifiers in the HF and VHF Ranges" 
(CA3028A, CA3028B) . 
Describes circuits and operating mod.es. Covers use as an RF amp autodyne 
converter, IF amp, and limiter. ' 
RCA ICAN-5337 (10 pg.) 

4 "Application of the RCA CA3021, CA3022, and CA3023 
Integrated-Circuit Widebal'id Amplifiers" 
(CA3021, CA3022, CA3023)' 
Describes circuit and operating characteristics. Covers video, 10 MHz IF, 455KHz 
IF, 28 MHz two-stage limiter, and 500 kHz limiting amplifier applications. 
RCA ICAN-5338 (12 pg.) 

5 "Application 'of the RCA C,A3004, CA3005, and CA3006 
Integrated-Circuit RF Amplifiers" 
(CA3004, CA3005, CA3006) 
DiscusSes operating modes, Y parameters, noise performance, video amp 
capablliltes,gam control, cross modulation and modulation distortion. Covers 
appl!cation as single-ended RF amplifier, tuned IF amplifier, mixer, suppressed
carner modulator and product detector. 
RCA ICAN-5022 (26 pg,) 

Amplifiers, Sense 

6 "Semiconductors for Plated-Wire Memories" 
See listing under (Digital) Interface (Motorola) 

7 "The MC1541, A Gated Dual-Channel Sense AmplifierFor 
Core Memories" 
(MC1441, MC1541) 
Discusses circuit operation, design considerations, interface problems, and ap- . 
pllcatlons. 
MotorolaAN-474 (10 pg.) 

8 "An Integrated Sense Amplifier For Core Memories" 
(MC1440, MC1540) 
Discusses core memories and design considerations for a sense amplifier. Estab
lishes performance and environmental specs for amplifier deSign, analyzes design 
of MC1540, and discusses measured performance. 
Motorola AN-245A (7 pg.) 

Amplifiers, Video 

9 "Gated Video Amplifier Applications-The MC1545" 
(MC1445, MC1545) 
Reviews basic op~ration and discusses. applications, including several mod
ulators, gated multlvlbrators, gated oscillators and FSK systems. Also discusses 
AGC, smgle supply operatron, and temperature compensation of the active gate. 
Motorola AN-491 (15 pg.) , 
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Amplifiers, Video (cont) 

10 "Using the MC1545, A Monolithic Gated Video Amplifier" 
(MC1445, MC1545) 
Describes ac and dc operation and discusses applications as a video switch, 
amplitude modulator, balanced modulator, pulse amplifier, frequency shift keyer 
and wideband differential amplifier. 
Motorola AN-475 (7 pg.) 

11 "A Wide Band Monolithic Video Amplifier" 
(MC1552G, MC1553G) . 
Describes basic operation of the MC1552G and MC1553G., and the characteristics 
obtained as a function of the devices' operating modes. Ap~lications: pulse 
amplifier, summing/scaling amplifier, -oscillator, and tuned amplifier. 
MotorolaAN-404 (13 pg.) 

12. "Television Video .IF Amplifier Using Integrated Circuits" 
. See listing under Consumer, TV (Motorola) 

13 "Application of the RCA-CA3001. Integrated-Circuit Video 
Amplifier" 
(CA3001) " 
Describes circuit and operating characteristics. Covers cascaded stages and use 
as a Schmitt trigger. . 
RCA ICAN-503S (9 pg.) 

14 "The SG1401 Video Amplifier" 
(SG1401) • 
Discussion of fixed and variable gain. The high frequency stability is discussed to 
aid in optimizing the various configurations for this device. 
Silicon General Linear IC Product Guide (2 pg.) 

Arrays 

15 "Using the SL362C Low Noise Transistor Pair" 
(SL362) 
Provides general data on noise performance plus application in DC 10200 MHz 
amplifier. .' 
Plessey Semiconductor Technical Communication (4 pg.) 

16 "Application of the RCACA3018 Integrated Circuit 
Transistor Array" 
(CA3018) 
Array of two isolated silicon epitaxial transistors plus two transistors with 
emitter-base common connectioqs, suited for closely. matched device require
ments or interconnections with non-integrable components. Applications covered. I 

include IF-RF, video, agc, audio and dc amplifiers. 
RCA ICI\N-5296 (5 pg.) 

17 "Application of the RCA·CA3019 Integrated-Circuit Diode 
Array" 

'(CA3019) 
Describes circuit configuration,operating characteristics and applications. includ
ing balanced modulator, high-speed gates, balanced mixer, and a ring modulator. 
RCA ICAN-5299 (6 pg.) 

18 "Designing With An IC Transistor Array Containing Mat.ched 
. Super-Beta Transistors" 

(CA3095) 
Describes CA3095 IG array. Applications: low frequency amplifier, low noise 
video amplifier, long-delay monostable multivibrator, low-input-bias ,current 
comparator, analog timer for long delays, high input impedance dc-vo~meter 
circuit, and tape-head pr.eamplifier. . 
RCA ICAN-6222 (9 pg.) 

19 "Monolithic Darlington· Arrays Reduce Interface Cost and 
Complexity" 
(ULN-2001A, ULN-2002A, ULN-2003A) 
Discusses.packaging and heat dissipation of these 5Ov, 100-350 ma units. Covers 
parallel operation, input currents and control of up to 125 watts. . 
Sprague Electric Microcircuit Application Report MAR 75-2 (8pg.) 
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Arrays (cont) 

"Series ULN-2000A Darlington Transistor 
Arrays-Description and Application" 
(ULN-2001A, ULN-2002A, ULN-2003A, ULN-2004A) 
Describes circuit capabilities and its use as an interface. 
SpragueJ pg.) , 

Communications 

2 "CRC 8030 Telephone DTMF Receiver" 
(CRC 8030) 
Discusses dual-tone multi-frequency signaling. Includes specifications, test data, 
and interface capabilities. ' 
Collins Application Note (28 pg.) 

3 "A Moriolithic Microtransmitter' 
(LP2000) 
Describes operation of the rf power generation, rf amplification, modulation and 
regulator portions of this IC suitable for HF to VHF, am/pulse modulation. Applica' 
tions: 27 MHz AM transmitter, 72 MHz telemetery transmitter. 
Lithic Systems Application Note LAN-102 (3 pg.) 

4 "Communication System Transmission Losses" 
Derives equations for computing insertion losses for components in a communi
cation system. Gives computer generated tables, series resistance and reactance 
plus parallel resistance .and reactance for various system impedances, 
Motorola AN-710 (5 pg.) 

5 "A Unique Monolithic AGC/Squeich Amplifier" 
(LM170, LM270, LM370) 
Describes operation of LM170. Applications: agc circuits with peak or with trans
istor detectors, squelch preamplifier with .hysteresis, voice-operated-relay con
trols, Wein bridge oscillators, decade tunable oscillators, and a modulated 455 
kHz signal generator. 
National Linear Applications AN-51 (12 pg.) 

6 "SL600 Series~lntegrated Circuits for Radio 
Communications" ' 
(SL600 Series) 
Describes circuHs and applications for the following: RF/IF amplifiers; limiting RF 
amplifier/detector; AGC generators; AF amplifier, VOGAD side tone amplifier; AM 
detector, AGC amplifier and SSB demodulator; multimode detector; microphone/ 
headphone amplifier; double balanced modulators; and a square log device. De
scribes synchrodyne, superhet, SSB and multimode receivers; SSB and AM 
transmitters; SSB transceiver: a multi/mode transceiver and a Morse keyer. 
Plessey Semiconductor Applications Manual (92 pg.) , 

7 "Applications of CMOS Integrated Circuits and 
Communications Equipment" 
See listing under (Digital) CMOS. (Solid State Sci.entific) 

8 Modems 
'See listings under (Digital) Data Transmission 
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Comparators 

9 "AM6851 AM6861 AM687 Designing with High Speed 
Comparators" 
(685, 686, 687) , 
Gives a mathematical analysis of circuit operation. Discusses use as a pulse 
detector, preci~ion monostable and applications requiring hysteresis. 
Advanced Micro Devices Application Note (10 pg.) 

10 "Varying Comparator Hysteresis without Shifting Initial Trip 
Point" 
Describes adding a positive feedback circuit to introduce precise variable hys
teresis into theusual comparator switching action. 
Burr-Brown AN-52 (1 pg.) 

Comparators (cont) 

11 "The /LA760-A High Speed Monolithic Voltage 
Comparator" I 

(pA760) 
Gives a functional deSCription and Cites typical performance characteristics. Dis
cusses applications, including level detectors. and line receivers, zero crossing 
detectors, high speed AID converters, pulse width modulators, and fast peak 
detectors. 
Fairchild Application Note 311 (8 pg.) 

12 "The p.A750 Dual Comparator Subsystem" 
(pA750) 
Discusses the circuit, deSign considerations and applications, including use in a 
combined heater/air conditioner control. a malfunction indicator, an analog status 
indicator'and display" and a minimum frequency detector. 
Fairchild Application Note 315 (7 pg.) , 

13 "Voltage Comparator Applications Using the /LA734" 
(pA734) 
Discusses application of this comparator as a wide range phase meter, VCO, 
pulse width discriminator, free running oscillator. and sine wave frequency di
vider with phase adjustment. 
Fairchild Applications Note 323 (3 pg.) 

14 "Radiation Testing of Linear Microcircuits" 
Includes the 702. See listing under (linear) Genera,!' (Fairchild) 

. 15 "The Operation and Use of a Fast Integrated Circuit 
Comparator" 
(/LA710, p)i711) 
Describes circuits of pA710 comparator and pA711 dual comparator. Discusses 
dc accuracy and response time of both. Discusses applications in line receivers, 
double-ended limit detectors, multivibrators, switching regulators, and switching 
power amplifiers. Appendices cover accuracy as a function of component match
ing, and test methods. 
Fairchild Application Note 116 (14 pg.) 

16 "A High Speed Dual Differential Comparator..,..the MC1514" 
(MC1414, MC1514) 
Describes circuit operation and applications, including level and limit detectors, 
multivibrators, line receivers, sense amplifiers, zero crossing pulse generator and 
a peak voltage detector. • 
Motorola AN-547 (13 pg.) 

17 "Precision IC Comparator Runs from 5V Logic Supply" 
(LMlll, LM211, LM311) 
Describes the LMlll circuil. Applications: photodiode level detector, zerocros
sing detectors, digital interface circuits, multivibrators, oscillators, and a' fre
Quency doubler. Includes application hints. 
National Linear Applications AN-41 (6 pg.) 

18 "LM139/LM239/LM339 A quad of Independently Functioning 
Comparators" . 
(LM139, LM239, LM339) 
Describes LM139 circuit. Applications: comparators with hysteresis, limit com
parators with lamp drivers, zero crossing detectors, oscillators, MOS clock driv
ers, wide range VCO, AND/NAND gates, ,OR/NOR gates, multivibrators, time 
delay generators, pulse width modulator, temperature alarm, tape reader and 
peaR detector. 
National Linear Applications AN-74 (16pg.) 

19 "Fast Voltage Comparators with Low Input Current" 
(LM102, LM106, LM202, LM206, LM302, LM306) 
Describes use of LM102 to buffer the input of the LM106 comparator. Applica
tions: comparators for fast AID converters, for zero crossing detectors, and for ac 
coupled signals. ' 
National Linear Applications LB-6 (2 pg.) 

20 "An IC Voltage Comparator For High Impedance Circuitry" 
(lM1l1, LM211, LM311) 
Describes LM111 circuit and comparison to LM106/LM710. Applications: zero 
crOSSing detector driving an analog switch, detector for a magnetic transducer, 
comparator for a low level photodiode, and driving a ground-referred load. . 
National Linear Applications LB-12 (2 pg.) 
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Comparators (cont) 

1 "Specifying Selected Op Amps and Comparators" 
Discusses the most common parimeterithlrt are tested on operatiop'al amplifiers 
and comparators and the relative difficulty of testing on high speed equipment. 
Gives a guideline to tightened specifications. . 
National Linear Applications LB-26 (2 pg .. ) 

.2 "Comparin9 the High S~ Comparators" 
(LMt60. LM161. LM260. LM261. LM360. LM361) 
ComparesLM360 to JAA760 and lM261 to NE529. CoversBllillication as a peak 
detector for tape and disk file channels and in a high-speed a:.bit AID converter, 
National AN-87 (6 PII.) . . . / 

! 

3 "Application of Programmble Micropower Comparators" 
(L161) . 
Describes the device and I\ow to program it. Also describes the effects of prog
ramming.on AC cha{acteristics. 6mit. zero crossing. and level detectors; DC to DC 

.' converter applications. 
Siliconix AN76-7 

4 "A Simp" Comparator Using.the HA2620" 
See Osting uniter Amplifiers. Operational (Harris) 

APPLICATION NOTE DIREctORY 

Consumer, AM/FM (cont) 

12 "A Complete Monolithic IF Strip for AMJAGC Applications" 
(LM172, LM272) 
Circuit operation of LMl72/LM272. Covers application in superheterodyne and 
low frequency T. R. F. receivers. , 
National Linear Applications Handbook, AN-15 (6 pg.) 

13 "Scanning Logic for RF Scanner-Receivers Using CMOS, 
Integrated Circuits" 
See listing ~der CMOS (Motorola) 

14 "Audio Handbook" 
See listing under Consumer , A~dio (National) \ 

15 "A .Complete MonolithiC AMlF,M/SSBIF Strip" 
(LM273. LM373, LM274, LM374) 
Discusses LM273/LM373, and LM274/lIM374 iF amplifier/detectors .. IncludeS 
description of FM. SSB. and AM detection. Applications include: FM slope de.tec
tor, double conversion IF strip, and coherent phase locked receiver. Also includes 
application hints; 
NatiQnal Linear Applications AN-54 (8 pg.) 

...;;..----------,-~--------_ 16 "LMl800 (LM1310, LM1310E) Phase Locked Loop FM 
Stereo Demodulator" , 

5 

Consum.r, AM/FM 

"A Fully Integrated High Quality AMlFM Stereo Receiver" 
(JAA706, JAA720. JAA739. ,J.A753. JAA758, JAA3075) 
Describes receiver using ICs with a comparison to discrete design. 
Fairchild Appticatlon Note 328/1 (6 pg;) 

"Integrated Clrcu~ For FM Receivers" 
(JAA703, pA753, JAA758. JAA3075) 
Describes ICs capable of performing all basic functions of an FM stereo' receiver, 
except the fronl end. Discusses 753 IF block, CA3075 2nd end IF block, 758 
stereo multiplex decoder, 706 audio power ampHller. 
Fairchild Apptication Note 318 (7 pg.) 

I 

7 "The J£A758, A PhaSe Locked Loop FM Stereo Multiple'x 
. Decoder" 
(JAA758) 
Gives functional description of this device, including input buffer/amptifier and 
bias suPPlY. demodulator. stereo switch and I.amp driver, VC9, frequency .diyid
ers. a pHot phase and ampfitude detectors. DISCUSSes operating characteristics, 
testing and .Ugnment. . 

. Fairchild Ap'plication Note 319 (11 pg.)--

8 "The J£A732 and J£Ai67 Integrated Circuit Stereo Multiplex 
Decoders" 
(JAA732. JAA767) , • 
Discusses stereo demodulation. stereo/monaur'l switching, and interstation 
audio mute switching sections of these devices. Describes performance' charac-· 
teristics •. extemal components reqUired. alignmentand user options. 
Fairchild Appfication Note 286 (8 pg.} 

9 "An J£A72G-An AM Radio IC" / 
(JAA720) -

Describes RF amplifier, oscillator. ~verter mixer. IF amplifier, AGC d9t~r. 
and regulator of this IC. Discusses applications in automobile and table radiOS. 
Fairchild Application Note 325 (7 pg.)" . 

10- "2.Watt S()und System" 
(1TT370t) 
Describes th8lJs8 of this fM Detector/Amplifier in FM arid TV sound systems. 
ITT Semiconductor 3701 Application Note (15 pg.) . . 

11 "lntegratec:J Circuit IF Amplifiers For AMlFM and FM Radios" 
(MC1350. MC1355. MC1357, MFC4010. MFCS010) 

. Discusses the use of ICs in lOUr IFclI11;:!!,i:O'S: a high performance FM, ~ guadra
ture detector FM. a composite AMlFM, ·and an economy model FM receiver. 
Motorola AN-543A (14 pg.) 
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(LM1310, LM1800) 
Describes this demodulator and discusses typical performance.' 
National AN-81 (11 pg.) 

17 "Low Cost Ie Stereo Receiver" 
(LMl800. LM1820. LM3089j I 

Describes the complete circuit and performance of an AM/FM/Stereo-receiver. 
National AN.147 (4 pg.) r , 

18' I "FM Remote Speaker System" 
Describes an FM transmitter which couples to its companion receiver thru the 
. power Hnes; The system transmits speech or music and is suitable for. home use 
as well as some factory applications. 
National AN-146 (4 pg.) 

19 "A.MJS.S.B. Transceivers and Noise Blanking Using SI., 
1600 Serie$ Circuits" 

/. 

(Sl1623, SL1626, Sl1640, SL1641) 
Describes t~& sub-systems used in AM-SSa transceivers. 
Plessey Semiconductor (10 pg.) 

20 .. A S.S.B. Transceiver for Cltlzen.s' Ban Using Plessey 
SL1600 Integrated Circuits" 
(SL 1600 series} 
Describes the design 01 a ssa transceiver. . i 
Plessey Semiconductor (4 pg.) 

( . 
21 .. An A.M. Receiver Using the Plessey SL 1600 Series" 

(Sl1600 series) 
Describes the design of a Simple AM receiver. 
Plessey Semiconductor (7 pg.) 

22 "SL 1600 Series Transceiver Applications" 
. (51600 series) 

Discusses simple SSB and multi mode transceiver design. 
PJessey semiconductors (32 pg.) 

23 "~Ic\or AM Radlo,Applications'; 
(CA3088) 
Describes CA3088E and application asa basic subsystem in AM broadcast receiv
ers, as a 10.7 MHz!IF amp. and as a general-purpose ampUlier array. 
RCA ICAN-6022 
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Consumer, AM/FM 

2 

3 

4 

5 

6 

7 

8 

9 

10 
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"Integrated Circuits for FM Broadcast Receivers" 
(CA3005, CA3011 , CA3012, CA3013, CA3014) .. " 
Discusses circuits for FM tuner, IF amplifi~r,limiter, and detector applications, 
RCA ICAN-5269 (7 pg,) 

"Integrated-Circuit Frequency-Modulation IF Amplifiers" 
(CA3012, CA302IH -
Describe CA3012 and CA3028 differential amplifiers and application in IF-

, Amplifier strips, 
RCA ICAN-5380 (7 pg,) 

"Application of the RA3089E FM-117 Subsystem" 
(CA3089) . 
Discusses stability con~iderations and following' circuits: quadrature-detector, 
audio and AFC, mute, tuning meter and rf-agc, [f amplifier/detector system and 
.stereo deco,der. Also covers operation at frequencies other than 10.7 MHz. 
RCA '9AN-6257 (8 pg:)' 

"Integrated-Girc;uit Stereo Decoder Using the CA3090AQ 
Stereo Multiplex Demodl.llator" 
(CA3090AQ) 
Gives circuit description, Describes the lC oscillator, reactance, stereo 'defeat, dc 
coupled flip-flop preamplifier and phase splitter circu~s, . 
RCA ICAN-6259 (10 pg.) 

Consumer, Audio 
~\ : 

"MOS Circuit fc;n Electronic Organs" 
(S2193, S2470, S5255, S5256) 
Describes the use of ICs for various electronic organ circuits 
American Microsystems AP7 4-10· (7 pg.)' 

"Applications of the MA739 and MA749 Dual Preamplifier , 
Integrated Circuits In Home Entertainment Equipment" 
(/AA739, ~749) 
Describes circuit operation. Discusses d-c and a-cconsiderations, compensation 
and noise performance. Covers applications as a stereo tape amplifier, a high . 
fidelity phonograph preamplifier, and a 1V remote control amplifi.er. • 

. Fairchild Application Note 171 (7 pg.) 

"A High Output Power, (5 Watt), Low Distortion; IC Audio 
Amplifier" 
(/AA706) . 

,'Describes circuit, functions, destgn considerations of the /AA706. Discusses ap
plication as an audio amplifier with the speaker load connected to ground, with 
the speaker load between supply and output, and discusses use in an FM stereo 
receiver. . 
Fairchild Application Note 317 (6 pg) 

"Designing a 'Basic Organ System ~sing the MK50240" 
(MK50240) 
Describes an organ system using the MK50240 Top Octave Generator for each 
octave .. 
Mostek (3 pg.) 

'''LM380 Power Audio Amplifier" 
(lM380) , 
Describes the circuit and general operating characteristics. Applications: phono 
all)plifier, bridge amplifier, and intercom. . 
National linear Applications AN-69 (7 pg.) 

"Audio Handbook" 
(lM171, lM377, lM378 , LM379, lM380, lM381 , lM382 , lM384 , lM386, 
lM387, lM388, lM389, lM390, lM391, lM703, LM1303, lM1310, lM1351. 
lM1800, lM1820, lM2111, lM3011, lM3065, lM3075, lM3089, MM5837) 
Contains discussions and design particulars on many areas including 
preamplifiers; AM, FM, and Stereo; power amplifiers; controls, networks and 
power supply design-covers practit;al as well as theoretical aspects. 
National $4.00 (188 pg.) . 

) 

Con~umer, Audio (cont) 

11 "Application of the RCA-GA3007 Integrated-Circuit Audio 
Amplifier" ~ 

(CA3OO7) 
Describes circuit. Covers application as dual-supply' audio driver in a direct
coupled audio amp, aod as single-supply audio dnver in a capacitor-coupled 
audio amp. . 
RCA ICAN-5037 (4'pg.) 

12 "Use of Analog Delay Lines for Audio Speed Change. 
Without Pitch Changes 
(S,\D-l024) 
Describes technique for increasing or slowing the speed of a recording. 
Reticon Application N,Dte No. 112 (4 pg.) , . 

13 "Build a Simple Comb-Filter or Flanger with a I 

BucketBrigade Delay Line" 
(SAD-f024) 
Describes a flanger (electronic sound modifier) and what is needed to build one. 
Reticon Application Note No. 113 (4 pg.) 

14 ",The ULN-2280 Amplifier" 
(UlN-2280) 
Describes this sipgle power amplifier circuit and discusses applications as a 
low-cost phono!l!",ph amplifier, amplifier w~h tone controls, common mode 
amplifier, full bridge amplifier, and amono'FM receiver. ' 
Sprague Eleciric Microcircu~ Application Report MAR 73-2 (8 pg.) 

15 "Low-Cost-Dual Class B Driver" 
(UlN-2277, UlN-2278) , 
Describes the UlN-2277!78ICs and describes use in dual2-watt and dual 15-watt 
amplifiers. 
Sprague Electric Microcircu~ Application Report MAR 73-5 (3 pg.) 

Consumer, Medical 

16 "A Personalized Heart-Rate Monitor With Digital Readout" 
(MC1776, MC14013, MC14040, MC14572) 

1 Describes digital heart-rate monitor using the MCl776 op amp and CMOS digital 
ICs. 
Motorola AN-714 (4 pg.) 

Consumer, TV 

17 "The MA780, MA781 and MA746 Integrated Circuit Color tv 
Chroma Processing System" 
(/AA780, /AA781 , /AA746) 

,I 
Describes operation of ~780 chroma sub-carrier re~enerator and /AA781 
chroma IF amplifier. Discusses their application along With the /AA746 chroma' 
demodulator as a complete IC chroma processing system for 'NTSC color ,1V 
receivers. 
Fairchild Application Note 210 (10 pg.) 

18 "The MA746 Color TV Chroma Demodulator" 
(/AA746) . , 

I ReViews NTSC color system, the requirements and the operation of a chroma 
'demodulator. Describes circuit and function of this demodulator which contail1s 
two doubly-balanced synchronous detectors and a decoder matrix. ' 
Fairchild Application Note 276 (5 pg.) 

19 "2 Watt Sound System" . 
See listing under Consumer, AM/FM (ITT $emiconductor) 
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Consumer, TV (cont) 

"Television Video IF Amplifier Using Integrated Circuits" 
(MC1330. MC1350. MC1352. MC1353) 
Discusses requirements of the video IF section .of a TV receiver. Describes 
MC1350/2/3 amplifier and MC1330 detector circuits. Includes design for a practi
cal TV IF amplifier and detector. 
Motorola AN-545 (11 pg.) 

2 "Video Amplifier Design: Know your Picture Tube 
Requirements" 
Describes videO systems designed to aHeviate design compromises associated 
with driving a un~lzed gun picture tube. 
Motorola AN-761 (26 pg.) 

3 "Hybrid Modul~s For CATV line Extender and Trunk 
Amplifiers" 
(MHW56D. MHW561. MHW562) 
Covers circuit. packaging. and thermal considerations of MHW56D/1/and 2 hybrid 
modules. ,. 
Motorola AN-563 (5 pg.) 

4 "A Synthetic Spectrum Tuning System for TV" 
Describes a tuning system which generates a complete spectrum of TV channel 
markers to achieve precise tuning on any channel. 
Motorola AN-739 (12 pg.) 

5 "Television Horizontal APCIAFC Loops: The Last 10 
Percent" 
Discusses some of the common p{oblems that may be encountered.in the design 
of Horizontal APC/AFC loops and methods to avoid or overcome them. 
Motorola AN-727 (15 pg.) 

6 "A Disassociated Intercarrier Television Video IF Amplifier" 
(MC1331) 
Discusses a video IF system using the MC1331 low level multipHer detector. 
Motorola AN-751 (9 pg.) 

7 "A Medium Cost PLL Varactor Tuning Syste", Utilizing 
Off-the-Shelf LogiC" 
Describes a frequency domain tuning scheme for varactor TV tuners. 
Motorola AN:729 (14 pg.) 

8 "A Phase-Locked Loop Tuning System for Televisiolf' 
Describes a frequency domain tuning system using direct digital count down of 
the local oscillator. 
Motorola AN-744 (10 pg.) 

9 "An approach to a Low-Noise TV IF System" 
(MC1331) 
Discusses TV system noise figure and system trade offs. a technique to measure 
the IF contribution and ways to minimize the IF noise. 
Motorola AN-765 (8 pg.) 

10 "The MC1323-A fully Programmable Demodulator" 
(MC1323) 
Describes operation of this NTSC demodulator and use with various picture tube 
phosphors. especially color temperatu~e 06500. 
Motorola AN-763 (16 pg.) 

11 "Application of the. RCA-CA3044 -and CA3044V1 Int~rated 
Circuits In Automatic-F.ine-Tuning Systems" ' 
(CA3044) 
Describes circuits. operating characteristics and dynamic performance of this 
wideband amplifier for AFC applications. 
RCA ICAN-5831 (5 pg.) 

12 "Feedback-Type Volume-Control Circuits for RCA-CA3041 
. and CA304.2 Integrated Circuits" 

(CA3041. CA3042) 
Describes several types of volume controls for television receivers using these 
ICs. with a detailed discussion of feedback control. 
RCA ICAN-5841 (4 P9.) . 
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Consumer, TV (cont) 

13 "A Single IC for' the Complete PIX-IF-System in TV 
Receivers" 
(CA3068) 
Gives a detailed description of the circuit functions of the CA3068 and its use in 
color and b/w TV receivers. 
RCA ICAN-G303 (17 pg.) 

14 "A Flexible Integrated-Circuit Colo~ Demodulator for Color 
Television" 
(CA3067) 
Describes circuit operation of the CA3067. including its output amplifiers. de
modulator. demodulator preamp. and tint control amplifier. Describes use ofthis 
circuit in a red-green-blue system. 
'RCA ICAN-6724 (8 pg.) 

1.5 "Application of the CA3126Q Chroma-Processing IC Using 
Sample-And-Hold Circuit Techniques" 
(CA31260) 
Detailed circuit description of this device. which requires only one adjustment; a 
trimmer capacitor to tune .the crystal .filtet. Piscusses performance data. the 
poase detector. sample and hold circuits. the VCO loop. first chroma amplifier 
and ACe servo loop. and the se~ond chroma amplifier. 
RCA I CAN-624 7 (8 pg.) 

16 "Description and Application of the RCA-CA3120E 
Integrated-Circuit TV-Signal Processor" 
(CA3120) 
Describes the operation and application of this device which includes TV video 
noise processor. agc and sync separator circuits. 
RCA ICAN-6302 (9 pg.) 

17 "An Approacfl to a Unified Chroma System" 
Describes design approach that will eventually allow fabrication of a complete 
single-chip chroma system. 
Sprague Electric TP 74-3 (9 pg.) 

18 "An Integrated Two-Watt Sound System For Television 
Applications" . 
(ULN-2211) 
Describes the design and use of the ULN2211 limiter-detector-amplifier. 
Sprague Electric TP 72-05 (9 pg.) 

19 "The Type ULN-2214 TV-Sound System" 
(ULN-2214) 
Detailed discussion of the design and performance characteristics of this FM 
limiter-detector-amplifier circuit. 
Sprague Electric TP75-4 (17 pg.) 

Converters 

20 "Analog-Digital Conversion Handbook" 
This book covers most aspects of AID and D/A converters including designing. 
testinp and applying them. It also covers data systems. instrumentation 
amplifIers. multIplexers and sample-holds. 
Analog Devices $3.95 (400 pg.) 

21 "Beckman Model 845 Digital-to-Analog Conv~rter" 
(845) 
Discusses bil$ic D/A converter performance including interface and transfer 
characteristics. then covers the performance of the 845 series. 
Beckman Instruments (9.pg.) 

22 "Sample and Hold,· Or High-SpHd AID Converters, How Do 
You Decide?" 
Uses 64-channel digital data-acquisition system as an example to discuss 
tradeoffs between converters. Covers dependency of sampling rate on input 
bandwidths. evaluation of system error budgets. and determination of the 
maximum system aperture. 
Burr-Brown AN-56 (4 pg.) 
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Converters (cont) 

"D/A Converter Differential linearity Error-It Really Shows 
Up" 
Discusses differential linearity. the difference in analog output for a change bet
ween two successive diQital input codes. Gives graphs of two examples with the 
same linearity specification. 
Burr-Brown AN-58 (2 pg.) / 

2 "Don't Forget D/A Converter Tempco" 
Discusses offset. gain and linearity drift with temperature. 
Burr-Brown AN-59 (3 pg.) I 

3 "Principles of Data Acquisition and Conversion" 
Discusses basic principles of analog to digital systems including sampling rate. 
aperture error. accuracy. resolution. throughput. and codes. 
Burr-Brown AN-79 (5 pg.) 

4 "FX-209 AP Notes" 
(fX-209) 
Describes use of the fX-209 della modulation analog to digital converter as an 
AGC amplifier. audio delay line and as an audio scrambler. 
CMA (6 pg.) 

5 "Graphs Give Aperture Time Required for A-D Conversion" 
Presents two graphs. aperture time versus rate of vQltage change and versus 
frequency. for resolutions from 4 to 16 bits. 
Datel Technical Note V-14 (4 pg.) 

6 "Know your Converter Codes" 

Describes the various NO and DIA converter codes. 
Datel Bulletin V-12 (6 pg.) 

7 "Applications of the J.tA9650 4-Bit High Speed Precision 
Current Source" 
(9650) 
Describes electrical characteristics. input circuit design considerations. basic 
biasing. Covers applications. including 8. 10. and 12-bit DIA and AID converters. 
sample and hold circuits. servo or tracking cORverterf lnd voltage-to frequr.,cy 
converters. 
Fairchild Application Note 324 (15 pg.) 

8 "Counter Type A to D Converter" 
(Hll080) 
Circuit details of qn A to 0 converter employing a unidirectional digital counter and 
the til-l 080 eight-bit 0 to A converter to generate a ramp voltage. 
Harris Applrcation Note 512 (3 pg.) 

9 "Digital-to-Analog Converter Applications" 
(Hll080. Hll085) 
Operating modes and applications of HI-.l080 converter. which features resistor 
ladder network and switching devices on same ch.ip. Discusses cascaded D to A 
converter as well as up-down counter and successive approximation A to 0 
converters. 
Harris Application Note 511 (7 pg.) 

10 "A-8400 User Guide" 
(A8400) 
Theory. circuit details. operation. and design examples of this vII and f!vconver· 
ter. 
Intech (18 pg.) 

11 "Digital To Analog Converter Circuits Using the 8018A" 
(8018A. 8019A. 8020A) 
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Discusses DIA converters. both in general and their electrical specifications. 
Describes circuit operation for 8018A and covers its exparision to 8 and 12 bit 
units. Also discusses generating reference currents using zeners. pnp transistors 
or high-gain operational amplifiers as references. Describes system interface 
requirements. 
Intersil Application Bulletin A010 (8 pg.) 

, 

Converters (cont) 

12 "Voltage Transients (Glitches)" 
(MN3008) 
Discusses DIA converter analog voltage spikes appearing in the output following a 
change of input code. 
Micro Networks AN-l0l (2 pg:) 

13 "Truncation of AID Converters" 
Describes how to reduce or to program the number of bits converted. 
Micro Networks AN-l02 (2 pg.) 

14 "When Should a Sample Hold Amplifier Be Used?" 
Covers the use of sample-hold amplifiers with NO converters. Discusses use with 
dynamically changing signals and the droop rate of the sample-hold circuil. 
Micro Networks AN-l03 p pg.) 

15 "MN31~ Connections for Bipolar Output" 
((MN312) 
Shows use of an external op amp to convert a unipolar output to bipolar. 
Micro Networks AN-l04 (2 pg.) 

16 "Serial to Parallel Conversion" 
(MN502. MN5200. MN5210) 
Covers timing considerations in the conversion of NO converter output from 
serial to parallel form. 
Micro Networks AN-106 (2 pg.) 

17 "Simplifying the Digital to Analog Converter through Hybrid 
Technology" 

Considers basic design problems of DIA converters and gels into hybrid design. 
Includes construction techniques. specifications and testing. 
Micro Networks (10 pg.) 

18 "Analog-To-Digital Cyclic Converter" 
(MCI456) 
DiSCUSSes circuits and operation of medium speed-medium accuracy converter 
that uses .successive approximation technique in which unknown analog input 
voltage is successively compared to reference voltage to determine each bit of 
digital output. A" comparison of gray and binary code operation and an error 
analysis are provided. 
Motorola AN-557 (10 pg.) 

19 "A Single Ramp Analog-To-Digital Converter" 
Discusses an NO converter which incorporates a calibration cycle to insure 12 bit 
accu·racy. Briefly covers errors encountered in the converter described. 
Motorola AN-559 (9 pg.) 

20 "Generate Custom Waveforms Digitally" 
(MC1406. MC1458. MC74193) 
Describes method using a read only memory and off-the shelf ICs. including 
MC74193 TIL up-down counter. MC1406L DIA converter. and MCI458CP. which 
acts as output buffer and polarity switch. Applications include standard as well as 
non-standard waveforms. . 
Motorola AN-589 (5 pg.) 

21 "High Speed Digital-To-Analog and Analog-To-Digital 
Techniques" 
Gives overview that includes voltage and current output D/As; parallel (flash). 
tracking, successive approximation. and parallel ripple AIDs as well as nonsyn-
chronous and synchronous VTF NO. Glossary of terms. . 
Motorola AN-702 (14 pg.) 

22 "Analog-To-Digital Conversion Techniques" 
Discusses open-loop and feedback techniques: frequency. pulse width. cascade. 
ramp. counter. successive approximation. multiple comparison subranging. non
linear conversion. double and triple ramp conversion. 
Motorola AN-471 (21 pg.) 
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Converters (cont) 

",Successive Approximation AID Conversion" 
(MC1408, MC14559) 
Describes advanc;es in successive approximation techniques with emphasis on 
SARs (Successive Approximation Registers.) Shows both a normal and a high 
speed AID using these methods. , 
Motorola AN-716 (8 PO.) 

2 "Analog-To-Digital Conversion Techniques with the M6800 
Microprocessor $ystem" 
See listing under (Microprocessor) Systems (Motorola) 

3 "Binary D/AConverters Can Provide BCD-Coded 
Conversion" 
See listing under (Digital) Converters (Motorola). 

4 "Binary-to-BCI? and BCD-to-Binary Conversion with 
Complex IC Functions" 

5 

6 

7 

8 

9 

See listing under (Digital) Converters (Motorola) 

"Applications of the MC1405/MC14435 in Digltal.Meters" 
See li.sting under Instrumentation (Motorola) 

"Logarithmic Converters" 
See listing under Amplifiers, Operational. (National) 

"Data Acquisition System Interface to Computers" 
(ADI20Q, AD1210, MM5357) 
Compares three configurations for multiple input analog to digital converter 
systems-Random Addressed Multiplexed, Parallel Conversion, and Multiplexed 
with Memory. Gives detailed comparisons of costs, AID and interface require-
ments. . 
National AN159 (18 pg.) 

"Digital Voltmeters and the MM53.30" 
(MM5330) 
Describes basic counting techniques for bllilding digital voltmeters and shows 
how the MM5330 can be ,used in a dual slope system . 
National AN-155 (8 pg.) 

"Specifying AID and DIA Converters" 
Explains and defines the data sheet terms for these converters. 
National AN-156 (6 pg.) 

10 "Low Cost, High Speed Analog-to-Digital Conversion with 
the'DAC.08" I 

(DAC-08) 
Discusses the successive approximation technique to AID and describes three 
de~igns wnh conversion times of 1, 2, and 4 iJ. sec. 
Precision Monolithics AN-16 (7pg.) 

11 "A Low Cost, Easy-to-Build Successive Approximation 
Analog-to'Digital Converter" 
(DAC-100. CMP-01) 
General discussion of feedback AID converters. Operation of AID converter capa· 
ble of 8-bit conversions in 6 us. The system is expandable to 10-bit resolution. It 
uses DAC100,CMP-Ol,and a successive approximation register. . 
Precision Monolitilics AN-11 (8 pg.) 

12 "Interfacing Precision Monolithics Digital-to-Analog 
Converters with CMOS Logic" 
(DAC-100,DAC-01) 
Analyzes input circuits of these DACs and CMOS interfaces. Describes a complete 
10-bit DAC and an 8 bit AID. • , 
Precision Monolithics AN-14 (4 pg.) 

13 "A Low Cost, High-Performance Tracking AID Converter" 
(DAC-100, CMP-Ol) 
Basic operation of 8-bit traCking converter that uses DAC100 series 10-bit D/A 
converter, CMP-Ol series comparator, and 4-bit MSI up/down counters. 
Precision Monolithics AN-6 (8 pg.) 

® Ie MASTER'1977 

APPLICATION NOTE DIRECTORY 

Converters (cont) 

14 "DAC-08 Applications Collection" 
(DAC-08) 
Discusses the dual output, and high compliance. Covers use in a CRT display 
driver, bridge transducer control system, AID converter, waveform generator, 
digital addition/subtractioFl with analog output, digital attenuator and microp-
rocessor controlled AID converter. . -
Precision Monolithics AN-17 (12 pg.) 

15 "Strobing the DAC-08 under Logic Control" 
(DAC-08) 
Gives connections for strobing the output of this DAC 
Precision Monolithics AS-OOl (1 pg.) . 

16 "Digital-to-Analog Conversion Using.the RCA-CD4007A 
COS/MOS IC" ' 
(CD4007A) 
Discusses resistance networks for DAC's and a voltage-follower amp for single
supply operation. Describes a 9-bit COS/MOS DAC. 
RCA ICAN-6080 (6 pg.) 

.17 "The 4151 Voltage to Frequency Converter" 
(RC4151, RM4151, RV4151) 
Describes various uses of this v/f and flv converter. 

; Raytheon Semiconductor Application Note (8 pg.) 

18 "Function and Application of 31/2 Digit AID Converter Set" 
(LD110, LD111) 
Describes the operation of the LD110 digital processor and the LD111 analog 
processor. Various DVM circuits are shown including circuits for ratio, current, ac 
voltage and frequency measurements. A detailed error analysis is provided. 
Siliconix Application Note AN74-1 (12 pg.) • 

,19 "Applying the LD130 :±: Digit AID Converter" 
(lD130) 
Discusses deVice features and its use in displays, interface, and instrumentation. 
Slliconix Al'!76-5 (16 pg.) \ 

20 "Using the 4130 ADC Series, 4855 Sample-Hold, and the 
4550 Multiplexer i"High Speed Data Acquisition Systems" 
(4130, 4855, 4550) , 
Analyzes various system configurations and discusses design conSiderations. 
Teledyne Philbrick AN-19 (7pg,) 

21 "Solve Your Measurement Problems" 

Discusses v/f and flV con~erters and 'their use in data acquisition problems. 
Teledyne Philbrick AN-20 (6 po.) 

22 "Designing High Speed Data Acquisition Systems" 

Discusses the basics of data acquisition systems; focusing on sample-and-hold 
circuits and multiplexer modules, 
Teledyne Philbrick AN-21 (12 PO.) 

23 "How to Specify and Test Voltage to Frequency and 
Frequency to Voltage Converters" 

Defines device parameters, specifications, and test techniques. 
Teledyne Philbrick AN-22 (4 PO.) 

24 "Specifying and Testing Analog to Digital Converters" 

Defines the basic parameters, specifications, and test methods. 
Teledyne Philbrick AN-24 (7 pg) 

Drivers 

25 "PIN Diode Drivers" 
See listing under Switches. (National) 
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Drivers (cont) G.eneral (cont) 
\ 

1 "CMOS Line Drivers" 12 "Solid State Gas/Smoke Detector Systems" 

States reasons for using CMOS line drivers. , Describes semiconductor and ionization chamber systems with some discussion 
2 National AN-158(4 pg.) of the use of these with CMOS ICs. 

Motorola AN-735 (9 pg.) 

'~Driver Circuits for the JFET Analog Switch" 
13 "CMOS Linear Applications" See listing under Switches. (Siliconix) 

See listing under (Digital) 

3 "Logic to Power Converter Circuits" CMOS National 

(400-series, 500-series) 
14 "Constant Current LED" Covers the operation 01 the 400 and 500 high current driver series. 

Sprague Electric TP 71-3 (6pg.) See listing under Regulators (National) 

4 "Monolithic Memory Driver" 15 "MOS Analog Function Generator" 

(SN75324) Describes using MOS devices to construct an Analog Function Generator. The 

Describes this monolithic memory driver and illustrates its use in addressing and coding is stored in ROM. 

driving a magnetic memory. Notes on circuit-board precautions and proper opera- National MOS Brief 3 (2 pg.) 
tlon are provided. 
Texas Instruments Application Report CA-107 (6 pg.) 16 "Surface. Acoustic Wave Technology" 

Presents surface acoustic wave fundamentals and use in delay lines, pulse com-
pression fi~ers, bandpass filters, oscillators and discriminators. 

Followers Plessey Semiconductor (10 pg.) 

5 "A Fast Integrated Voltage Follower with Low Input 17 "Solid-State Devices. Manual" 

Current" PrQvides tutorial information on discrete devices and ICs, with emphasis on 
(LM102) consumer, hobbyist and experimenter applications. 

Circuit description. Use of the LM102 for analog commutator, sample and hold, RCA SC-16 $500 (750 pg.) 
ac amplifier and active filter applications. 
National Linear Applications Handbook, AN-5(11 pg.) 18 "IMP-16L DMA-What It Is and How to Use It" 

(IMP-16) 
6 "The LM11 O-'An Improved IC Voltage Follower" Discusses general theory of the DMA Bus; gives examples of priority expansion 

(LM110, LM210, LM310) and data transfer. 

Compares LM102 and LM1.10 circuits .. Shows diagrams of LM110 as a high pass National AN-135 (6 pg.) 

active filter, high Q notch filter, bandpass filter, and low drift sample and hold 
circuit. 19 "Linear Applications, Vol 1" 
National Linear Applications LB-l1 (2 pg.) 

Feb. 1973, includes National application notes (AN) 1-6, 8, 10, 13, 15,20,21, 
23,24,28-34,38,41,42,46,48,49,51,53,54,56,63,64, 69-72, 74, 75 and 

"Monolithic Operation Amplifiers-The Universal Linear 7 Linear Briefs (LB) 1-20, individually described elsewhere. National $4.00 (432 
Component" pg.) 

See Amplifiers. Operational (National) 
20 "Linear Applications, Vol 2" 

8 "Applications for a New Ultra-High Speed Buffer" Includes National application notes (AN) 79, 81, 82, 87, 88, 97,103,104,110, 

(LH0033, LH0033C) 
115,116,125,129,132,146,147,151,153,154,156,161, 162 and Linear 
Briefs (LB) 1-34, individually described elsewhere; 

Describes LH0033 fast voltage follower/buffer. Applications; high speed dual limit National $4.00 (256 pg.) comparator for MOS 10~iC, instrumentation shield/line driver, high speed sample 
and hold circuit, 4.5 M z. notch filter, high input impedance AC coupled amplifier, 
output buffer. 21 "Linear Integrated Circuits" 
National Linear Applications AN-48 (4 pg.) 

Basic circuitJllements, fabrication, packaging, and interconnection techniques are 
discussed. Data and application information on RCA linear IC's is included. 

General 
RCA IC-41 $2.50 (416 pg.) 

Industrial Control 
9 "Nonlinear Circuits Handbook" 

Covers principles, circuits, performance, specifications, testing and applications 
for multipliers, dividers, squares, log circuits, multifunction and rms-to-dc con- 22 "Electronic Controller with an Equilibrium Sustaining 
verters. Mode" 
Analog Devic.es $5.95 (535 pg.) 

(3500 series) 

10 "Custom IC Design Using 12L Technology" 
Discusses a controller formed with two operational amplifiers in a pulse width 
modulation circuit with feedback. The feedback operates from a heater hrough the 

See Digital-i2L (Exar) medium being heated to sense amplifiers. 
Burr-Brown AN-63 (2 pg.) 

11 "Radiation Testing of Linear Microcircuits" '-

. (!J.A702, ~709, !J.A710,~711) 23 "Sequential Industrial Contol Using the IM5200 FPLA" 
Describes tested performance of !J.A702 and ~709 operational amplifiers and (IM5200) 
~710 and !J.A711 comparators after having been irradiated with fast neutrons of Describes theory and advantages of using this FPLA, Example included. 
energies greater than 0.01 MeV. Intersil Application Bulletin M~0001 (6 pg.) 
Fairchild Application Note 195 (13 pg.) 
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Industrial Control (cont) 

2 

3 

"Variable Speed Control System For Induction Motors" 
(MC673, MC688) . 
Describes control scheme implemented with discrete components and IC logic 
coupled by an LED and a photo transistor. Gives example of a circuit us6d to drive 
a Class F, 60 Hz, permanent-spUt, capacitor. induction motor with a 13 oz. in. load 
rating. 
Motorola AN-575A '(5 pg.) 

"A ROM-Digital Approach to PWM-Type Speed Control of 
ACMotors'" -
Describes a pulse width mOdulation scheme to control motor speed. Shows a 1 

CMOS-ROM system to provide variable frequency~ driv!l lor 1, 2, or 3 phase 
motors. / , 
Motorola AN-733 )12 pg.) 

"A Vari~bl,. Frequency Control for 3<t> Induction !\Aotors" 
Describes a variable frequency, variable voltage drive system lor 3-phase induc-
tion motor controls. .. 
Motorola AN-76S (10 pg.) 

4 "Temperature Measurement Method !;lased on Matched,' 
Transistor Pair Requires No Reference" 
(MAT-01,OP-10) , 
Discusses properties of. matched tra"1listoi, pairs, then describes temperature 
measurilJl! systems built with a matched pair, constant current sources, and a 
differential amplifier (OP-10) , 
Precision Monolithics, AN-12 (8 pg.) 

5 "Signetls Analog Manual" 

6 

7 

8 

9 

(JAA723, LM381, LM382, MC1488, MC1489, MC1496, PA239 , UL~2111, S2k 
5~~~5V,~~~,~~5~,~5,~O,~,~,~~~~~~~~ 
Covers linear IC processing and deSign, operational amplifier characteristics and 
applications, voltage regulators, interi.ace circuits, timers, communications cir
cuits, consumer circuits, phase locked loops, and DMOS devices (314 pg. ) and 
data sheets (321 pg) I 
Signetics $5.95 (635 pg.) , 

Instrumentation 

Also see Converters 

"Monolithic Thermal Converter Permits Wldeband,RMS AC 
Measurement" ' 
Describes (4131) l1Ioilolithic thermal converter with a matched pair of npn.tranSis, 
tors and diffused resistors. Discusses application as rms to dc converter and 
rms-voltage regulation. 
Burr~Brown AN-76 (6 pg.) 

;' . / 
"Application Notes AN-20S',' 

, '(FX205) 
Oescribes use of the FX205 psuedo sinewave generator as a tone generator, 
tone-burst generator, a divide by eight sinewave source and an Isk generator. 
Consumer Microcircuits of America AN-205 (16 pg.) 

"A Digital Voltmeter Using the AY-5-3507" ' 
(A Y5-3507) , " 
Gives schematics for the analog section, reference voltage generator, clock oscil
lator, and display circuitry required in addition to this logiC IC to build a'31h digit 
voltmeter. 
General Instrument Microelectronics (5 pg.) 

"~ Precision Waveform Generat~r and VoI~ge Controlled, 
Oscillator" . 
(8038) 
Discusses the 8038 circuit and operation . Covers external adjustments, power
supply connections, frequency modulation, sweeping, and uSe in phase locked 
loops. 
Intarsi! Applil;ation Bulletin A012 (8 pg.) 
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Instrumentation (cont) 

10 "A Synchronously Gated N-Decac:te Sweep Oscillator" 
(MC838P, MC8S6P, MC3061P) 
Describes prototype oscillator that cari be swept over five decades. Discusses 
options that allow preselection of ljnyone, two or five frequency decades between 
10 Hz and 10 MHz, whether sequential or not. " 
MotorolaAN-540 (13 pg.) 

'11 "Applications of MC140s/MCl4435 in Digital Meters" , 
(MC1405, MC14435) " 
Provides a detailed applications reference for this. two chip, dual slope AID con-
verter system. . 
Motorola AN-748 (18 pg,) 

12 "A 3V2 Digit DVM. Using an Integrated CirCUit Dual Ramp 
System" ' 
(MC140S, MC14435) 
Describes a complete digital voltmeter based on the MC1405114435 device pair, 
Includes .input buffers andautopolarity, 
Motorola AN-746 (6 pli,~ 

v 

13 "Generate Custom Waveform Digitally" 
See listing under Converters. (Motorola) 

14 "A Fully Differential Input Voltage Amplifier 
I (Instrumentatlon'Amplifler)" I 

(LM3900) . ' 
Describes operation of instrumentation amplifier built with LM3900. Also shows 

r how a transducer bridge amplifier system can be developed with LM3900. 
National Linear Applications LB-20 (2 pg.) , 

15 "Precise_Trl~Wave Generation" 
(LM118, LM119) 
Describes triangle-wave generator consisting of the LM118 integrator and two 
LMl19 comparators. Discusses appli~tions including veo, regulator and opera-
tional amplifier testillO. ' , 
National Linear Brief-23 (2 pg.) 

\ 
16 "Solid State Altimeter for Transponder Applications" 

(LX3702) 
Describes a solid state altimeter using. a pressure transducer. Th~ unit provides an 
altitude transmission code for use· with transponders, plus digital readout. ' 
National Translucer Handbook AN-1 09 (8 pg.) 

17 "Wide Range Function Generator" 
Construction a lunction generator for sine waves as w~as square and triangular 
waveforms that operates below 10 Hz up to ,1 MHz, with Osable output to approx
imately 2 MHz, DeSign technique; circuit design, and construction directions. 
National AN-11S(4 pg.) -

18 "Build an Autoranging DMM with the Ld130 AID Converter" 
(LDl30) _ . 
Discusses the construction of a· DMM using the device. 
Siliconix DA76-3 (7pg.) 

19 "Opto-Electronic Fault Indicator for Logic Circuits" 
Proposes use of. visible-light-emitting-diodes (VLEDHs) as 10ll,ic indicators. Dis
cusses VLED characteristics, application~ and typical circuits. 
Texas Instruments Applicatio(l Report CA-153 (4 pg.) 

20 "EPN2100 Thermal Printer" 
(EPN2100) , 
Detailed discussion of this solid state thermal printer and its interface require-
ments. . 
Texas Instrumel).~~Application Report CA-163 (S pg.) 
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Instrumentation (cont) Multipliers (COli'lt) 
.. 

1 "EPN2500 Thermal Printer" 10 "Analysis and Basic Operation of the MC1595" 
(EPN2500, SN74492, SN74495, TMS2502) (MC1495, MC1595) 
Discusses this thermal printer and its interface re~uirements. Includes a descrip- Gives .equations for the analysis of this linear four-quadrant multiplier and discus-
tion of· the SN75495 Row Driver and the SN754 2 Di~it Driver to interface the ses characteristic performance. Covers multiplication, division, mean squares, 
printhead to MOSFET logic circuits, and the TMS250 character generator for square roots, roots and powers. 
providing alphanumeric characters. Motorola AN-489 (14 pg.) , Texas Instruments Application Report CA-175 (10 pg.) 

11 "Wideband Amplifier/Multiplier" 

Modulators 
(SGI402) 
Operation and applications of the SG1402. Describes use as a single-ended 
variable gain amplifier, a modulator, and a demodulatpr. , 
Silicon General Linear IC Product Guide (4 pg.) 

2 "MC1596 Balanced Modulator" 
(MCI496; MCI596) 

Phase Locked Loops Describes device 'lferation and applications, including modulators and demod-
ulators for AM, SS ,and suppressed carrier AM; frequency doublers; and HFNHF 

I 
double balanced mixers. 
Motorola AN-531 (12 pg.) 12 "Precision PLL System ,Using the XR2207 and the XR2208" 

(XR2207, XR2208) . 

Multipliers Defines phase locked loop parameters and describes tHis two-chip PLL system. 
Includes circuit interconnections for both single supply and split-supply opera-
tion. Also gives PLL design equations. 
Exar TB-l002 (6 pg.) \. 

3 "AD530 Complete Monolithic Multiplier, Divider, Square 
Rooter" 13 '~The p,A758, a Phase-Locked Loop FM Stereo Multiplex 
(AD530) Decoder" 
Describes the device, its circuit, external connections and adjustments. Applica- See listing under Consumer, AM/FM, (Fairchild) , 
tions include use in a precision rectifier, a phase sensitive demodulator, an ! 

automatic level control, a voltage controlled filter, a voltage controllecj oscillator, 
an amplitude modulator and a frequency discriminator.i 14 "Introduction to the Phase Locked loop" 
Analog Device Technical Bulletin (11 pg.) (HA-2820) 

General discussion of phase locked loops. Describes ,applications including a 
4 "A Practical Guide to Applying IC Multipliers" bandpass filter, FM receivers, data modems and synchronizers, a motor s~eed 

control, and a frequency synthesizer. Discusses features of HA-2800 and 820 
Describes theory, gives definitions, covers use in dividers, squares, vector sum- PLL. 
mation, rms to dc conversion, 2</> oscillator, and balanced modulators. Harris Application Note 601 (7 pg.) 
Analog Devices (11 pg.) 

15 "A General Analysis of the Phase Locked Loop" 
5 "Reducing the Total Error of the AD530, AD531 , AD532, and Discusses a linear model, stability considerations and steady state response for 

AD533 Multipliers~' phase locked loops. 
(AD530, AD531 , AD532, AD533) Harris Application Note 602 (8 pg.) 
Describes methoQ of empirically reducing errors using eXternal resistors. 

I Analog Devices Application Brief (2 pg.) 16 "The HA-2820/2825 Low Frequency Phase Locked Loop" 
(HA-2&20, HA-2825) . 

6 "Analog Modules Multiply User's Options;.' Explains circuitry of these phase locked loops in 0.1 Hz to 3 MHz operation. 
Discusses various types of multipliers, logarithmic co'nverters, dividers and Discusses methods for obtaining parameters of a linear model from device's 
square rooters, .peak detectors and comparing circuits. Applications: electron performance curves. External connections are illustrated with an FM demodulator 
beam welder, 3-mode. carriage control, position control, fog visiometer, optical circuit. 
measuring system, and lab pressure' standard. Harris Application Note 605 (7 pg.) 
Burr-Brown AN-55 (6 pg.) 

17 "A Frequency Synthesizer For Aircraft Automatic Direction 
7 "A Primer on Analog Multiplier Specifications" Finding Systems" 

Discusses dc and dynamic performance speCifications, including output and input (MC4016, MC4044, MC1658) 
offset, gain error, linearity, small signal and full power frequency response, Describes a phase locked loop fre~uenc;r. synthesizer, which includes a MC4016 
output slewing rate, and settling time. programmable decade counter, a C40 4 phase detector, and a MC1658 voltage 
Burr-Brown AN-51 (6 pg.) controlled multivibrator.' 

Motorola AN-594.(10 pg.) 

8 "Using IC Multipliers" 
Covers the use as a divider, s~uare root generator, polynomial generator, sine 18 "A New Generation Of Integrated Avionic Synthesizers" 
generator, voltage tuned filter. ites some applications where other ICs should be Discusses several different types of servo phase locked loop systems and de-
chosen. scribes a synthesizer for avionic equipment 
Burr-Brown AN-73 (4 pg.) Motorola AN-553 (9 pg.) 

9 "Analog Shaping" 
J 

1,9 "MTTL and MECL Avionics Digital Frequency Synthesizer" 
(4301) Describes phase detector, emitter coupled oscillator, prescaler, programmable 
Describes the use of the 4301 multifunction circuit which has the transfer function counter and giver phase locked loop analysis, for a 118 MHz to 136 MHz synth-
XV(l. Includes rms to dc conversion, exponentiation, trigonometric functions, esizer. ' . 
vector computation, and use as a log amp. Motorola AN-532A (10 pg.) 
Burr-Brown AN-70(5 pg.) 
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Phase-locked Loops (cont) 

"Phase-Locked Loop Design Fundamentals" 
(MC4016, MC4024, MC4044, MC4316, MC4324, MC4344) 
Outlines fundamental design conceQts for phase locked loops implemente~ with 
ICs. Gives equations using Laplace Transforms needed to evaluate the basic loop 
performance and briefly describes a design using MC4000 series devices. 
Motorola AN-535 (11 pg.) 

2 "An ADF Frequency Synthesizer Utilizing Phase-lock-Loop 
ICs" 
(MC1648, MC3o'62, MC4016, MC4018, MC4044, MC7400) 
Oescribes circuit for a synthesizer suitabl,e for the local..oscillator function in 
aircraft Automatic Direction Finder equipment. Covers programming, trouble 
shooting, power supply requirements, performance, circuit modifications, and 
circuit construction. 
Motorola AN-564 (9 pg.) 

3. "Crystal Switching Methods for· MC12060/MC12061 
Oscillators" 
(MC12060, MC12061) 
DiscuSses method's 01 using diodes as rf switches to select crystals for these 
oscillators. The techniques are useful for electronic selection of one of a group of 
crystals with minimum distrubance to the series resonant frequency of the 
selected crystal. 
Motorola AN-756 (5 pg.) 

4 "A Medium Cost PLL Varactor Tuning System Utilizing 
Off-the-Shelf Logic" 
See listing under Consumer, TV jMotorola) 

5 "A Phase-Locked, Loop Tuning System for Television" 
See listing under Consumer, TV (Motorola) 

6 "The Phase Locked Loop IC as a Communication System 
Building Block'" 
(LM565, LM1496,LM1596) 
Discusses basic phase locked loop operation, deSign considerations, noise per
formance and describes the LM565 circuit. Applications; IRIG channel demod
ulator, FSK demodulator, and weather satellite picture demodulator. 
National Linear Applications AN-46 (12 pg.) 

7 "SL650 Phase-Locked Loop Applications" 
(SL650, SL651) 
Describes the circuit and application of this. device that can operate to 0.5 MH·z. 
Applications: Modulators-AM, FM, FSK, PAM, SCAM, tone burst, phase shift, 
11elta, PWM, Waveform Generators-sine, triangle, mark/space ratio, staircase; 
Demodulators; Modem Systems, and a Digital Voltmeter. 
Plessey Semiconductor $L650 Applications (32 pg.) 

8 "Low-Power Digital Frequency Synthesizers Utilizing 
COS/MOS ICs" 
(CD4000 Series) 
Reviews digital phase-locked loops, Describes their implementation with CMOS 
for use in FM receiver synthesizers, both heterodyne andprescaling types .. 
RCA ICAN-6716 (15 pg.) 

9 "The RCA COS/MOS Phase-Locked-Loop-A Versatile 
Building Block for Micro-Power Digital and Analog 
Applications" 
(CD4046) 
Discusses fundamentals of phase-locked-loops. Presents a detailed description of 
the CD4046A. Describes applications; including FM demodulators, frequency 
synthesizers,split-phase data synchronizers and decoders, and lock detection. 
RCA ICAN-60S1 (8 pg.) 

10 "Applications of the,COS/MOS CD4059A Programmable 
Divide-by-N Counter: Digital Frequency Synthesis for FM 
Tuners and CD "transceivers" 
(CD4059) 
Discusses frequency synthesis using the counter for an FM digital tuner and a CB 
transceiver. 
RCA ICAN-6374 (12 pg.) 
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Photosensitive Devices 

11 "Light Sense" 
Covers optoelectronic sensors and systems including light activated switches and 
selfscanned photodiode arrays. . 
Integrated Photomatrix $6.00 (147 pg') 

12 "Applications of Reticon Photodiode Arrays in Electron and 
, X-Ray Detectors" 

(RL Series) 
Describes the use of self-scanning photodiode .arrays for detecting soft X-rays (J 
to lOA) and electrons in the 10 to 100 KeV range. , 
Reticon Application Note 101 (4 pg,) 

Power Control 

13 "A Monolithic Zero-Crossing AC Trigger /Trigac) for 
Thyristor Power Controls" 
(J.<A724) 
Describes the J.<A742 zero-crossing ac trigger, which minimizes radio frequency 
interference generation. Discusses the circuit and operation of this device. Covers 
application with an SCR in a half wave.circuit, full wave circuits, isolated system 
connections, and multi-phase power systems •. 
Fairchild Application Note 208 (5 pg.) 

14 "Servo Motor Drive Amplifiers" 
.Discusses design of transformerless, AC servo amps using ppwer Darlington 
transistors and IC OP amps. Descripes two power amplifiers, one using a 28 v. 
power supply, the other, high voltage transistors. Also covers four op amp 
preamps and 90° phase shifters. 
Motorola AN-590 (7 P9.) 

15 "Pulse Width Modulation For Small DC Motor Control" 
(MC1458, MC1709, MC14011) 
Discusses several circuits, using discrete, operational amplifier and IC devices, 
for developing pulse width modulation drive signals. Describes how these signals 
can control the speed of small motors, primarily permanent magnet types. 
Motorola AN-705 (4 pg.) 

16 "Power Control Using the Zero Voltage switch" 
(MFC8070) , ' 
Discusses zero voltage detector, pulse gate, input control, and charging circuit 
sections of the MFC8070. Describes application in a temperature controller that 
incorporates CMOS logic and optical couplers. 
Motorola AN-597 (7 pg.) 

17 "A 20 KHz, 1 KW Line Operated Inverter" . 
Describes application I.'n 208-volt, line-operated, com suter main-frame power 
supply. The output capability of the inverter is 5 v at 20 amp. 
Motorola AN-588 (6 pg.) 

18 "Phase Control of. AC Power with the SL440" 
(SL440) . 
Describes the operations of the SL440 power control circuit, and supply requiJ'e
ments. Applications include use with inductive loads, three phase systems, light
ing, heating, motor and power supply control. 
Plessey Semiconductor (38 pg.) , 

19 "Power Switching Using Solid-State Relay" 
(CA3059) 
Discusses advantages of triac over electro-mechanical relays. Covers basic 
parameters, such as surge-in-rush curr~nts, transient-voltages, suppression 
networks, turn-offconsiderat.ions, and various modes of triac gating. , 
Also discusses ac power con'trol by various circuit designs for ON/OFF control, 
zero-voltag~switching, a,nd line-voltage isolation. 
RCA AN-6141 (5 pg.) 
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Power Control (cont) 

1 "Triac Power Controls For Three-Phase Systems" 
(CA3059) 
~cribes basic approach to designing triac control circuits for use in the switch
ing of three-phase power. Outlines basic design rules and describes CA3059 
zero-voltage switch. Discusses metho~s of isolation of dc logic circuit/y. Covers 
recommended configurations for power control circuits. 
RCA AN-6054 (6 PO.) 

2 "Solid-StateAp~roachesTo Cooking Range-Control" 
(CA3059, CA3080, CA3079,CD4013,CD4015) 

3 

4 

5 

9 

7 

Discusses application of ICsto cooiong range 'control, both top burner and 
oven/broiler controls. Covers low-resistance sensors, zero-voltage switching and 
central processor-control. 
RCA AN-6096.(8 po.) 

"Some Applications of a Programmable Power 
Switch! Amplifier" • 
(CA3094) 
Brief circuit description of CA3094. Device delivers three watts average power, 10 
watts peak power to external load. Applications include Class A power amplifiers 
and driver amplifiers for complementary tranSistors, wideband power multivib
rators, oscillators, comparators, voltage regulators, analog timers, and motor-
speed controllers. . 
RCA 1CAN-6048 (12 pg.) 

"Features and Appliclltions of RCA IC Zero-Voltage 
Switches" 
See.listing under SWitches. (RCA) 

"A .MonOlithic Amplifier-Detector SCR Firing Circuit" 
(ULN-2300) 
Describes the Operation of the ULN-2300 linear differential amplifier with integral 
SCR. Covers response, impedance characteristics and closed loop characteris
tics, open loop gain vs. temperature, and d.escribes use as a senSitive control, as 
a drive ampfifier in a typical control system and as a oontrolfor counters, relays, 
motors. 
Sprague Electric TP69-4 (12 pg.) 

, 
"Applications of Hlgh-VoltagelHlgh-Current Monolithic 
Interface Circuits" 
(060, 400 Se~,500 Series) \ 
Application of Series 060 Dual Darlington Switch and Series 400/500 Power 
Drivers in aircraft lamp drive circuit. solenoid printer, and 4-phase bipolar step
ping motor. . 
Sp~ue Electric TP 72-4 (5 pg.) 

"Programmable Trigger Circuit for Triac Phase Control" 
The circuit uses an operational amplifier and external components. Provides notes 
on operation and a circuit description. Applications: motor control, temperature 
control, switching rate control, and frequency controlled lighting. 
Texas Instruments Application Report CA-137 (7 pg.) 

Power Supplies 

'8 "+5 To -15 Volts DC~onverter·1 
(LM311) I 

Describes use of the LM3t 1 comparator for this voltage conversion. 
National linear Applications LB-18 (2 pg.) 

9 '.'Switched Mode Power Supplies-Highlighting as-V, 40-A 
Inverter Design" 
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Discusses advantages of various approaches to regulator circuits. Describes in 
detail an 80% efficient 5v, 40a inverter whlcli includes CMOS logic and an 
opto-electronic coupler. 
Motorola AN-737 (16 pg.) 

'\ 

Power Transistor ICs 

I' 

10 "Fast IC Power Transistor with Thermal Protection" 
(LM195) 
Circuit design of the LM195'IC power transistor, a three terminal device with ~e 
area protection plus current and thermal limiting. Appfications: 6 amp variable 
output switching regulator, 1 amp positive and negative voltage regulators, time 
delay circuit, and optically controlled switch, power amplifier and voltage fol
lower. 
National AN-110 (6 pg.) 

"-

Preamplifiers 

11 "Applications of the p,A739 and p,A749 Dual Preamplifier 
Integrated Circuits In' Home Entertainment Equipment" 
See listing under Consumer, Audio. (Fairchild) 

12 "Audio Handbook" 
See listing under CQRsumer, Audio (National) 

13 "IC Preamp Challenges Choppers On Drift" 
(LM108A, LM121) . '. / 
Describes circuit of the LM121 preamplifier and discusses offset balancing, 
achieving of low drift, and typical operating performance. Also covers effects of 
the associated operational amplifier Citing the LM108A as an example. 

/" National AN-79 (8 pg.) 

14 "Versatile IC Preamp Makes Thermocouple Amplifier With 
Cold Junction Compensation" 
(LM321 , LM308A) I 
Discusses use of LM321 preamp with LM30BA operational amplifier to form a 

. precision, low-ilrift operational amplifier that also acts as a cold junction compen
sator. 
National linear Brief-24 (2 pg.) 

15 "LM381 Low Noise Dual Preamplifier" 
(LM381) 
Describes the circuit. Discusses application as various tape amplifiers, phono 
preamplifier, and an audio mixer. 
National linear Applications AN-64 (12 pg.) 

16 "LM381A Dual Preamplifier for Ultra-Low Noise 
Applications" 
(LM381) 
Gives detaNed descriptlon.of circuit operation of LM381A. 
National linear Applications AN-70 (4.pg.) 

Regulators 

17 "More VOltage Regulator Applications Using the p.A723" 
(,.A723) . \ . 
DeScribes foldback currenUimiting in positive and n~gative regulaton;, negative 
shunt regulation, and other techniques applicable to use of this device. 
Fairchild Application Note 276 (4 pg.) ~ 

18 "The p,A7800 Series, Jhree Terminal Positive Voltage 
Regulators" , 
(,.A7800) 
Discusses the circuit and operation of this 3-lead, 15-watt regulator series. Dis
cusses variable output voltage, high output current negative voltage regulation 
and use as an audio amplifier. . 
Fairchild Application Note 312 (6 pg.) 
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Regulators (cont) 

"The Voltage Regulator Applications HandbooK" 
(t-tA104, ILA105, ILA109, . ILA723 , ILA7600, ILA7800, ILA78LOO, ILA78MOO, 
ILA79EOO) 
Gives specifications and parameters for various IC regulators and includes a 
selection guide. It devotes two chapters to each major regulator family, the first 
chapter describes design and electrical characteristics, the second discusses 
electrical and thermal considerations which are useful as application guidelines. 
Includes 'appendices covering switching regulator and power supply design and a 
gUide to the selection and operation of suitable power transistors. Applications of 
7800 and 78 MOO include fixed output, current and dual polarity regulators. 
The 79EOO applicalions include use as a high current negative voltage regulator. 
The 723 is discussed in 150 rnA maximum, positive shunt regulators with high 
line rejection or high input voltage, floating ,positive regulators, medium/high 
output current negative regulators,and several other applications. 
The 104, 105, and 109 applications include high current, switching and floating 
regulators. . . . 
Fairchild Voltage Regulator Applications Handbook (96 pg.) 

2 "Designing Digitally-Controlled Power Supplies" 
((MC1406, MC1408, MC1466, MC1723) • . . 
Discussestvio approaches to designing power supplies, one using the MC,1723 
voltage regulator, the other using the MC1466 floating regulator with optoelec
tronic isolation. Also discusses BCD-to-binary converter and memory options. 
Motorola AN-703 (8 pg.) 

3 "A New Approach to Switching Regulators" 
Describ~s a 24 volt 3 ampere switching mode supply which operates at 20 kHz 
from a 120 volt AC line with 70% efficien.cy. Briefly discusses load-line shaping to 
reduce power losses and to reduce noise. 
Motorola AN-719 (11 pg.) 

4 "LM340 Series Three Terminal Positive Regulators" 
(LM340) 
Describes this 1 ampere regulator circuit Applications: constant current source, 
high current regulator with short circuit. current limit; 5 v regulator for TTL, 
adjustable output voltage regulators, tracking dual regulator, and high vol13ge 
regulators. ., . 
NationalAN-103 (12 pg.) . 

5 "Designs for Negative Voltage Regulators" 
(LM1()4, LM204, LM304) 
Describes the LM104 and covers pitfalls that cause unexpected failures as well as' 
protection schemes. Includes discussions of high current regulators, symmetrical 
power supplies, high voltage regulators, switching and high current switching 
regulators, and driven switching regulators. 
National linear Applications AN-21 (16 pg.) 

6 "The LM105-An Improved Positive Regulator" 
(LM105, LM205, LM305) 
Describes the circuit of this regulator, power limitationS, using booster transis
tors, fold back current limiting , and dominant failure mechanisms. 
National linear Applications AN-23 (8 pg.) , ' 

7 "IC Provides On-Card Regulation for LogiC Circuits" 
(LM109) 

. Discusses design of regulators in general and describes the LM109. Covers 
application as a fixed 5V regulator, adjustable-output regulator, current regulator 
and high stability regulator. 
National Linear Applications AN-42 (6 pg.) 

8 "1_2 Volt Reference" 
(LM113) 
Describes the LM113 temperature compensated shunt regulator diode. Applica
tions: low voltage regulator circuits, bias current source 'for a differential 
amplifier, and an electronic thermometer Circuit. 
National Linear Applications 'AN-56 (4 pg.) 

9 "Worst Case Power Dissipation in Linear Regulators" 
(LM100, LM104, LM200, LM204, LM300, LM304) 
Discusses problems of excessive dissipation in regulators and suggestssoluti6ns 
using LM100 and LM104. -
National Linear Applications LB-3 (2 pg.) 
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, Regulators (cont) 

10 "Tracking Voltage Regu lators" 
(LM104, LM105, LM204, LM205, LM304, LM305) 
Describes adjusting several regulator voltages with one potentiometer, tracking 
positive and negative regulators using the LM104 as an amplifier, and tracking 
regulators with different output voltages. 
NationalUnear Applications LB:7 (2 pg.) 

11 "IC RegUlators Simplify Power Supply Design" 
(LM104, LM105, LM204, LM205; LM304, LM305) , 
Describes use of LM104 and LM105, in 0.2 and 2A regulator circuits. Provides 
circuit construction hints. 
National Linear A!1plications LB-10 (2 pg.) 

12 "High Stability Regulators" 
(LM108A, LM109, LM208A, LM209, LM308A:LM309) 
Describ.es design and gives schematics for high stability positive and negative 
regulators usingLM109 and LM108A. 
National linear Applications LB-15 (2 pg.) 

13 "New Uses for theLM100 Regulator" 
(LM100) 
Applications include'shunt regulator, switching regulator with overload shutoff,. 
temperature controller, power amplifier, SSB transmitter, light-intensity reg
ulator, and photomultiplier tube supply. 
National linear Applications Handbook, AN-8 (12 pg.) 

14 "A Versatile, Monolithic Voltage Regulator" 
(LM100) 
Cirquit operation. Applications for the LM100between'2 v to 30 v (up to 2 amps 
with two external transistors) are discusses. Includes high power, switchback 
current limiting, negative voltage, temperature compensating, and switching reg-
ulators. ' 
National linear Applications Handbook, AN-1 (11 pg.) 

15 "Designing Switching Regulators" 
(LM100) . 
LM100 applications discussed include high current, driven swi~ching, current 
limiting,. negative and high voltage regulators, as well as switching, and linear 
regulator combinations. 
National linear Applications Handbook, AN-2 (12 pg.) 

16 "LM125/LM126/LM127 PreciSion Dual. Tracking Regulators" 
(LM125, LM126, LM127) . . 
Circuit description, operation and applications, including current boosting, are 
discussed along with charts depicting external current limiting characteristics and 
a discussion of foldback current limiting. Electronic turn-off of the output without 
removing the input voltage is also described. 

\ National Applications Report AN82 (15 pg.) 

17 '''Constant Current LED" 
(NSL4944) 
Describes how this two lead LED/IC device can be used not .only as an indicator 
but also as a rectifier and constant current source. 
National AN-151 (4 pg.) 

18 "The 4195 Regulator" 
(RC4195, RM4195) 
Describes application as a ±, 15 v, 100 rna tegulator; a ± 2.5 a regulator; a ± 15 
to ± 50 v unit, or, a complementary ± 3 to ± 27 v device. 
Raytheon Semiconductor Application Note (9 pg.) 

19 "Applications of. the CA3085 Series Monolithic IC Voltage 
Regulators" 
(CA3085) . 
Circuit description of positive regulators with output currents up to 100 miWam-

, peres from - 55°C to + 125°C. 
Applications include high-curre!)t and constant-current regulators; switching, 
dual-tracking and high-voltage regulators. Use as a general purpose amplifier, 
and various methods of current limiting are mentioned. 
RCA ICAN-6157 (11 pg.) 
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Regulators (cont) Switches (cont) 

1 "723/823 Voltage Regulators" 9 "High-Speed MOS .commutators" 
(723,823) , (MM451, MM453, MM454) 
Discusses characteristic device parameters, bias limitations, improvement of rip- Discusses the lowered threshold voltages in commutators, on and off resis-
pie rejection, external voltage sensing, thermal effects, protection, limiting and tances, switching speed, noise and high-frequency noise control. 
increasing the output current. Applications: switching regulator, tracking reg- National Linear Applications AN-28 (8 pg.) 
ulator, current sinking power supplies, precision current source, light intensity 
control, phase shift oscillator. 

10 "Applications of MOSAnalog Switches" Teledyne Semiconductor Linear Application Note 2 (17 pg.) 
(LH0014, LHOO19) 

2 "The TL497 Switching Voltage Regulator" Discusses basic commutation circuits and describes the use of the LH0014 and 
LH0019 in linear amplifier acPlications, including reset functions and chopper 

(TL497) . circuits. Covers use of MO switches as suppressed carrier double-sideband 
Covers principals of operation and use as a step-down, step-up or inverting modulators and double-sideband demodulators. Also describes a circuit for a 
regulator. phase-locked loop AM-FM detector w~l1out tuned circuits. 
Texas Instruments Application Report (26 pg.) National Linear Applications, also Interface Handbook AN-38 (8 pg.) 

, 
•• Analog-Signal'Commutation" 11 

Switches (MM450, MM45.1, MM454, MM550, MM551 , MM552) 
Describes dc characteristics involved in MOS IC switching of analog signals when 
the signal input range varies between ± 10 v. 

3 "Applications of the p.A742 TRIGAC-A Zero Crossing AC National Linear Applications and also Interface Handbooks, AN-33 (6 pg.) 

Trigger" 12 "High Speed Analog Switches" 
(fLA742) (AM1000, AM1001, AM1002) 
Describes this TRIGAC circuit. Includes a discussion of the transfer characteris-
tics and performance plus operation from ac and dc supplies. Applications: 110 V Discusses time domain multiplexing, current mode multiplexing, the switching 
ac single threshold control; 'single phase, 110 V acdual threshold control with characteristics of the AM1000 J-FET switches, and drive circuits. 
hysteresis; 110 V ac dual threshold control with time proportioning; with time NationaL Interface Handbook, AN-53 (6 pg.) 
proportioning for Y or A loads; operating with transformer isolation between 
control circuit and ac line; output pulse amplifier with transformer; output pulse 13 "PIN Diode Drivers" inverter; period extender for time proportionin~; initial cycle delay; sensor failure 
detection circuit; time delay "relay" circuit; 20 V ac dual threshold control 11 0 V (DHOO35, DHOO35C) 
ac, 400 Hz dual threshold control with single TRIGAC for Y loads. Describes PIN diode switching requirements and application of DHOO35 as a 
Also includes a section listing parts and component location diagrams for these driver. Includes discussion of anode ground and cathode ground designs and of 
applications and discusses operation with a fixed dc supply. Covers use of the repetition rate considerations. . 
TRIGAC with non resistive loads, discusses thyristor cells, and full wave output National Linear Applications, also Interface Handbook AN-49 (6 pg.) 
power switches for use I'(ith the device. 
Fairchild (30 pg.) 14 "Applications of the RCA-CA3062 IC Photo-Detector and 

4 "The IH5009 Series of low Cost Analog Switches" 
Power Amplifier in Switching Circuits" 
(CA3062) 

(IH5009 Series) Describes circuit· operation and application in a latched memory circu~, a light 
Describes circuit parameters, logic compatibility, and virtual ground switching activated triac control, a triac control with automatic shut off and alarm, and a 
applications including 4-channel multiplexer, gain ranging circuit. gain prog- triac intrusion alarm system. 
rammable amplifier and 16-channel multiplexer. RCA IC~N-6538 (6 pg.) 
Intersil Application Bulletin A0004 (8 pg.) 

15 "Features and Applications of RCA IC Zero-Voltage 
5 "A New CMOS Analog Gate Technology" Switches" 

Gener-al discussion of "latch up". Describes "floating body" process, which (CA3058, CA3059 , CA3079) 
eliminates this problem. Discusses zero-voltage switch operation in general. Operation primarily with 
(ntersil Application Note AD06 (2 pg.) thyristors in ac power control and switching appli.cations, including electric heat-

ing, IlVen/broiler control, machine control, light control and industrial systems. 

6 "Understanding and Applying the Analog Switch" RCA ICAN-6182 (28 pg.) 

(IH5001, IH5009, IH5025, IH5040) 
"Some Applications of a Programmable Power comSiares parametets of analog switches. A~Plications of several switch families 16 

are iscussed, including 3-channel differen ial multiplexer, gain programmable Switchl Amplifier" ' 
amplifier, gain ranging circuit: sample and hold circuit. See listing under Power Control. (RCA) 
Intersil Application Bulletin A003 (16 pg.) 

7 "The MISER-A Monolithic Integrated Stored Energy 
17 "CMOS Analog Switches-A Powerful Design T091" 

Describes CMOS switch lionstruction, characteristics and operating precautions. 
Regulator" Applications include: a four channel switch to multiplex a scope input, alow pass 
(LP1000) lilter with digitally controlled frequency response, an amplifier with programmable 
Describes the operation of this 3 terminal, low voltage, threshold detector and inputs and gain, a sample and hold circuit, a latching switch, high frequency 
switch. Emphasizes capacitor Chargin~ circuits with slow charge, rapid discharge sw~ching and multiplexer systems. 
characteristics. Applications: LED.flas er, tone generator, nilaxation oscillator. Siliconix Application Note AN75-1 (16 pg.) 
Lithic Systems Application Note LAN-101 (3 pg.) 

18 "Switching High-Frequency Signals with FET Integrated 
8 "Application of the MC3416 Crosspoint Switch" Circuits" 

(MC3416) (DG133, DG171, OG181, DG200) 
Describes operation and use of this 4 x 4 balanced crosspoint switch in tele- Discussion of DG133/171/181/200 as rf switches. Gives equivalent circuits, "Off" 
phone applications including PABX. Appendices cover dielectric iSOlation, SCR isolation and "On" performance data. Applications: control of video monitor and 
ac1ion and testing. switching between two video cameras. • 
Motorola AN-760 (15 pg.) Siliconix Application Note AN73-3 (16 pg.) 
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Switches (cont) 

2 

3 

4 

5 

6 

8 

9 

"Driver ~ircuits for the JFET AnalOg Switch" 
Discussion and comparison of resistor-coupled diode charge transfer. space 
transistor charge transfer. and switched resistor driver circuits for JFET switches. 
SiH,conix Application Note AN73-S(12 pg.) , 

"FETs as AnalOg Switches'" 
General discussionQf FET operation; detailed discussion of factors affecting 
switch performance. including specific load problems and applicable ~river tir-

'1:uits. 
Siliconix Application Note AN72-2 (12 pg.) 

"Analog Switches in Sample and Hold Circuits" 
Covers the effects of FETa{1a1og switch current handling capability on settling 
time and the effects of Offset characteristics on sample and hold system accuracy. 
Describes inverting and non-inverting sample and hold circuits. , 
Siliconix Application Note AN74-2 (4 pg.) 

"Designing with Monol,ithlc FET Switches" 
Describes MOSFET and JFET switch operation. plus driver considerations. 
Siliconix Technical Article TA73-2 (4pg.) 

"DG300 Series Analog Switch'Kpplication's" 
(DG300. DG301. DG302. DG303. DG304, DG305 DG306. DG307) 

Describes device parameters and use in sample and hold. amplifier amps and 
multiplexer circuits. ' 
Siliconlx AN76-6 (11 PO.) 

"Magnetically-A.ctiv~ed Monolithic Integratec;t Circuits for 
Analog and Digital ~pplications" 
(ULN-3006) 
DiscuSses the Hall effect, digital sensing and experiments in linear sensing. ' 
Sprague Ele~ric TP 71-11 (10 pg.). , ,\ . 

"In IC Form Hall Effect 'Devices Can Take on Many New 
Applications" \ . 
(ULN3006) . " 
Describes the Hall effect. suggests' linear and digital applications. 
Sprague Electric TP 71-12 (5 pg.) 

"Modes of Actuation for Type ULN-3006 'HaIL Effeq' 
Switches" 
(ULN-3006) 
Describes magnetiC operation 01 this non-contact, switching device. 
Sprague Electric Application Note 27404.1 (4 pg.) 

"suggeS~ed Output Loads for Type ~LN-3006 'Hall Effect' 
Switches" 

r 

(ULN-3006) c 

Diagrams connections to use the open collector output to drive transistors. thyris
tors. TTL and -MOS circuits. 

" Sprague Electric Application Note 27404.2 (2 pg.) 

, 

, Thermal Considerations, 

10 . "rhermal Evaluation of Integrated Circuits" 
Describes lour methods'for thermal evaluation •. including reverse biasing sub-. 
strate diodes. . 
Fairchild Application Note 205 (8 pg.) 

11 '''Transient Thermal Resistance-Gener~1 [)ata and Its Use" 
Discusses transient thermal resistance and its use and describes methods uSing 
various degrees o/approximations to determine ,the junction temperature rise of a 
devi~e. Also covers the. concept of a duty .cycle lamily of curves to simphly 
calculation of junction temperature rise under a repetitive .pulse train. 
Motorola AN-569 (1'5 pg.) 
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Thermal Considerations (cont) 
c 

12 

13 

14 

"Mounting Techniques For Metal Packaged Power 
Semiconductors" 
Discusses preparation of mounting surfaces. using thermal compounds. and 

,fastening'techniques. Gives typical interface thermal resistance for a number of 
packages. 
Motorola AN-599 (5 pg.) 

"Mounting Procedure For, And Thermal Aspects Of, 
Thermopad Plastic Power Devices" , 
Covers various methods of mounting and. heat-s'inking Motorola case number 77. 
90. and 199 plastic power devices. Also discusses thermal resistance considera
tions. lead forming. and Circuit board cleaning.· 
Motorola AN~290B (9 po.) .' 

"Mlcropower Thermometer" 
See listing under Transducers. (National) ) 

15 "Thermal Resistance of Integrated Circuit Packages" 
Describes method of measuring package thermal resistance while package is . 
immersed in constant-temperature. Circulating oil bath that acts as an infinite heat 
~~ . . 
Sprague Electric TP 72-7 (5 pg.) 

16' "Thermal DesignJor Plastic Integrated Circuits" 
(ULN-2277) 
Discussion of chip power dissipation-using amplifier as an example-neat dis
Sipation. ULN-2277 dual 2-watt audio power heat sinks. heat sink finishes. and \ 
forc~d air cooling. ' . 
sprague Electric TP 74-1 (7 pg.) 

17 c "New Heat Sinkjng Techniques for,Hermetic DIPs" 

18 

19 

20 

Describes use of starnped and extruded heat sinks an~ method of, reversing IC die 
and bonding Ichip directly to Kovar ~se. _ 
Sprague Electric TP 74-4 (4 pg.) 

Timers 

"Single-Chip Frequency Synthesizer Employing the 
XR2240~' 

(XR2240) 
Describes use of this' timer/counter as a single-chip frequency synthesi~er: fo = I, 
(m/n+J) Where fo (200kHz; Describes generating 100 Hz synchronized to 60 Hz 
Ime. ", . I 

Exar lB-l003 (3 pg.) 

"Versatile 1imer Operates From Microseconds to Hours" 
(LMI22) 
Describes the LM122 circuit and its operation. Includes discussion of pin func- . 
tions. timing errors and nOisy environments. Discusses use as various timers, as 
a pulse width detector. a comparator. an oscillator. a two-terminal time delay 
s,itch. and a frequency,to voltage converter. . 
National AN-97 (12 pg.) ,", • 

"1.3 volt Ie Flasher, Oscillator frigger, 'or Alarm" 
(LM3903) 
Describes circuit operation. Covers· various flasher. tone generator and trigger 
circuits, especially for low voltage applications in anything from toys to laboratory 
e9uipment. . 
N,tional AN-I54 (10 pg.) 

21 "Problem Solving with the Dual Set POint,TiJ"ler" 
(DF215) • 
Describes the device and its use as various timers and control~. 
Siliconix AN76-2 (10 pg.) 

117, 



Ie MASTER 

LINEAR 

Transdubers 

1-' "Micropower Thermometer:' 
(LX5600) 

2 

3 

4 

Describes use of the LX5600 as a thermometer whose output is a current propor
tional to temperature and can drive a meter for direct readout. 
National Linear Brief-27 or Transducer Handbook TB-l1 (2 pg.) 

,) . I . t " 
"Pressure Transducers as Acce erome ers \ 
(LX1700G) . .' 
Discusses uses of accelerometers 'and describes. scheme of converting LX series 
pressure transducers tQ cover ranges from fractions to thousands of g's. 

. National Transducer Handbook AN-96 (4 pg.) 

"LX Seri8s Pressure .Transducers: Design and Applications 
Information" 
(LX1600A, lX1601A, LX1602A) 
Describes hybrid transducer circuit and applications, including pressure to. fre
quency converter, latching altitude detector, digital readout barometer and alUme- , 
ter. 
National AN-94 (8 pg.) 

"Pressure Transducer Load Cell" 
(LX1700G) 
Describes use of LX1700G pressure transducer to measure weight. 
National ,Transducer Handbook AN-95 (4 pg.) 

5 I, "The LX1602A Pressure Transducer and Altimeter 
I Applications" 

(LX1602A) . 
Describes how to use this transducer along with additional electronics to build an 
altimeter that operates over a range of -1,000 feet to +50,000 feet. 
National AN-91 (3 pg.) 

6 "Transducers in Fluid Flow Applications" " 
(LXl602A) 
Discusses application of LX1602A in pressure vessel, open flow and closed flow 
applications. ' 
National Transducer Handbook AN-93 (8 pg.) 

7 . "Transducer Sensor Diaphram 15 Million Cycle Life Test" 
Findings in the continuing test of National's transducer sensing elel1l8nts-a 

8 

9 

silicon membrane approx. 1 mil thick. ' 
National Transducer Brief 3 (1 pg.) 

"Use of the SK1007 Pressure Transducer Kit In Vault Alarm' 
Systems" . . . 
Describes application of this muHi-level switch kit with a pressure transducer In 
vault alarm systems. . 
National Transducer Brief 7 (2 pg.) 

"The Multi-Level Switch Kit, Part No. SK1007" 
Details the use of any LX series pressure transducer to produce a high level 
analog output as well as three independent switch points. 
National Transducer Handbook TB-l (2 pgs.) 

10 "Transducer Fluid Filied Option" . 
Describes the "Fluid-Filled" methods of protecting transducers from h~stile envi
ronments. Rates the resistance of silicone rubber to some common flUids. 
National Transducer Brief 8 (2 pg.) 

11 "Installation Ideas for Pressure Transducers" 
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(LXl600, LX1700, LX14oo, LX1701, LX3700) ,'. 
Provides suggestions for ~ounting N.ational transd~cers for various applications. 
Includes diagrams and typical rnountlng c9nfiguratlons. 
National Transdu~r Handbook AN-92 (4 pg.) 

Transducers (cont) 

12 "Zeroing Transducer Output Voltage" 
(LX 1600 Series) 
Shows how to set the supply voltages to provide an output starting at·Ov. 
National Transducer Handbpok TB-5 (2 pg.) 

13 "Externally Zeroing Transducer Output Voltage" 
(LX1603G, LX1604G) . , 
Describes how to use ,external components to zero the transducer output voltage. 
Tables compare output of the LX1603G and 1.)(1604 devices. 
National Transducer H~dbook TB-5 (2 pg.) . 

14 ' "Automatic Zeroing Circuit" 
Diagrams an auto-z!lroing system and describes its operation. Lists specifications 
and sens~ivity. 
National Transducer Handbook TB-4 (2 pg.) 

15 "Pressure to Current Converter (3'Wire)" 
(LX Series) 
Describes the use of any LX series pressure transducer to obtain a pressure to 
current translator. 

. National Transducer Handbook TB-4 (2 pg.) 

16 "Current Sourcing and Sinking" 
(LX Series) . ' . ' 
Offers a method that utilizes any LX()02() 0 to 15 psi transduc~r that si~ks a 
standard 4 to 20 rnA output (1:5 range) for a 3 to 15 psi pressure Input (ratio 1:5 

\ range) . 
. National Transducer Handbook TB-15 (1 pg.) 

17 "Pressure to Frequency Converter" 
Shows how to take advantage of the hybrid construction of a pressure transducer 
and how to construct a self-contained voltage controlled oscillator.' . 
National Transducer Handbook T8-13 (lpg.) 

18 "Flow Velocity Measurement by Analog Shaping'" . 
. \ 

(LX Series) .' . 
Discusses using'an Lx series pressure transducer to determine a' fluid's flow 
velocitY by extracting the square root of the transducer'S analog voltage output. 
National Transducer Handbook TB-2O (1 pg.) 

19 "Latching Altitude Detector" 
(LXl602A) . 
Uses the LXl602A absolute pressure transducer to construct an altitude detector 
that latches on when given pressure is exceeded .. 
National Transducer Handbook TB-21 (2 pg.) 

20 "Solid State Barometers" 
(LX3700 Series) 
Describes how to use thermostatically controlled pressure transducers. as 
barorneters with readout In inches of mercury. TORR or millibars. 
National Transducer Handbook TB'18 (2 PO.) 

21 "Thermometer Using Pressure TranlSducers:: 
(LX3700 Series) 

, Describes how to use a pressure transducer, to construct a constant VOlul)'le Qas, 
or "hot bulb", thermometer as an aHernative to conventional electrOniC ther
mometers. ' 
National Transducer Handbook 18-18 (2 pg.) 

22 "Acoustic Applications of Pressure Tran,llducers" 
(LX Series) . , 
Describes use of an LX series transducer as a microphone and sound pressure 
level mett:j' and the advantages over ordinary cardiod types.-
National Transducer Handbook TB-19 (2 pg.) 

23 "Pressurized-Cable Fault Detection and Location" 
(LX1603A) 
Describes.lthe use of transducers In pressurized-cable control systerns as early 
warning and break location alarms. I 

National Transducer Handbook AN-121 (3 pg.)i 
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Transducers (cont) 

"Medical Applications" 
Describes the use of Pressure Transducers for protecting electronic equipment 
and op'erators; constructing blook pressure monitoring systems, respirators, kid
ney dialysis machines and other medical related applications. 
National Transducer Handbook AN-122 (3 pg.) 

2, " Automotive Applications" 

/ 

Describes the use of pressure transducers in automotive electronics for fuel 
metering, ignition management and other applications. 
National Transducer Handbook AN-120 (4 pg.) 

3 "Calibrating the LX5600" 
(1)(5600) 
Discusses tlie accuracy of the LX5600 temperature transducer as well as three 
types of error-offset, slope and Hnearity. 
National Transducer Handbook TB-9 (1 pg.) 

4 "IC Transducers Simplify Temperature Control Circuits," 
(LX5600) 
Describes the advantages of this temperature transducer device in on/off tempera
ture control applications. Also discusses construction 01 a temperature controller. 
National Transducer Handbook TB-10 (3 pg.) 

5 "A New Interfacing Concept; The Monolithic Temperature 
Transducer" 
(LX5600, LX5700) 
Covers alternate methods of powering the LX5600, load isolation and an unusual 
active thermal shield (tl)e shield tracks the surface temperature of the sensor.) 
Describes use as a thermal transducer, temperature to frequency converter, and a 
temperature controlier with rate-of-change sensing. Discusses use of differential 
temperature measurements for liquid or moving air detection (including wind) and 
for pOSition sensing (using a heat source as a position reference.) 
National ~N-132 (10 pg.) 

6 "Manual Control With- Load Cells" 
Advocates the use of pressure transducers in force actuated controls for a better 
man-machine interface. 
NationalTransducerHandbook TB-16 (1 pg.) 

7 "Thermometer Application of the REF-02" 
(REF-02) 
Discusses thermometer essentials, bandgap voltage reference theory, and basic 
circuit design using' device. 
Precision Monolithics AN-18 (4 pg.) 
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8 "Delaying AF Signals with MOS Delay-Lines TCA 350" 
(TCA350) 
Discusses bucket brigade circuits and practical applications employing this de
vice .. 
ITT Semiconductors (7 pg.) 

9 "PrinCiples of Analog Discrete-Time Signal Processing 
. Devices" 
(SAD, SAM, SAP, TAD) 
Describes a family.of devices that effectively sample and store analog Signals, 
quantizing time but retaining analog signal values. Different readout sequences 
result in processing the stored signals. Covers use as fixed and variable lime 
delay, filters, correlation, convolution, time base modification, and video time 
base correction, 
Retican Application Note .102 (17 pg.) 

10 "Applications of Reticon TAD-12 Tapped Analog Delay" \ 
(TAD-12) 
Describes the 'use of this clock controlled analog delay line in low pass and 
bandpass filter applications. Includes mathematical discussion of second order 
filter design. Briefly covers correlation and pa\tern recornition. 
Reticon Application Note 103 (9 pg.) 

11 "Acoustic Applications of Serial Analog Delay Devices" 
(SAD-1024) 
Covers use in re~erberation, vibrato, chorus, wow and flutter control plus consid
erations in using this device. 
Heticon Application Note 104 (8 pg,) 

12 "Bucket Brigade Devices Circa'1976" 
Gives history of development, construction features, and advantages of bucket 
brigade devices, 
Reticon Technical NoteNo. 107 (111Jg.) 

13 "A Tapped Analog Delay for Sampled Data Signal 

14 

15 

Processing" .. 

Introduces tapped analog delays and gives various applications heretofore ac
complished by digital techniques. 
Retipon Application Note No. 105 (11 pg.) 

"Serial Operation of Clocked Analog Delay Lines to Obtain 
Long Delay" 
(SAD-1024) 
Describes advantages, coupling, and performance of device. Reticon Application 
Note No. 109(8 pg.) 

"Implementation of Discrete-Time Analog Filter and 
Processing Systems" 
(TAD-32) 
Discusses tapped analog delay device operation and areas of application, includ
ing transversal and recursive filters. 
Reticon ApplicatiwNote No. 111 (10 pg.) 
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CAMs 

"Designing with the SCM5533 CMOS Content Addressable 
Memory," ' 
(SCM5533j 
Describes operation; matching, expansion, multifield association, pattern recog
nition, learning and a target acquisition system, 
Solid State Scientific AN-ll0 (14 pg,) 

Character Generators 

"A CRT Display System Using NMOS Memories" 
(MC6545, MCM6570, MCM6571) 
DiscusseS basic/crt operation, character formation and describes the 8K-bit 
MCM6570 character generators. Describes a 128-character system in detail, 
including counter and retrace control, 'memory select, and address register sec
tions. 
Motorola AN-706A (15 po.) 

3 "American and European Fonts In Standard Character 
Ge'nerators" 
(MM4240, MM5240, MM4241, MM5241) 

, Depicts the standard 64 character subsets for these devices, 
,National MOS Handbook AN-57 (6 pg.), 

4 "The Systems Approach to Character Generators" 
. See ~isting under ROMs. (National) 

5 "Digital Display Generators" 
Using TIL compatible MOS ROMs to generate displays. Gives circuit diagrams 
and a-sample readout. 
National MOS Brief 8 (2 pg.) 

6 "7 x 9 Display Character Generator" 

7 

Uses three MOS ROMs and sorile TIL logic to create a font of 64 7 x 9 dot-type 
characte~. A circuit diagram and a suggested character forms are provided. 
National MOS Brief 13 (2 pg.) 

Interface 

"Operation of AM0026 at Short Pulse Widths" 
(0026) , " 

\ Describes methods for obtaining pulse widths as low as 55ns from, this MOS 
clock driver. ' -
Advanced Micro Devices Application' Brief (8 pg.) 

8 "The Recovery of Recorded Diglntllnformation in Drum, 
Disk and Tape Systems" 

120 

Reviews methods for converting the analog signal obtained from a magnetic 
recording into digital format. 
Motorola AN-711 (10 pg.) ( 

9 '~Applying Modern Clock Drivers to MOS Memories" 
(050025, 050026) 

, Covers use of 0025/26 drivers in MOS memory systems. Information includes 
selection of packages and heat sinks, power dissipation, rise and fall time, power 
supply decoupling, system clock line ringing and crosstalk, input coupling 
techmques, and sample calculations. . 
National MOS Handbook AN-76 (12 pg,) 

Interface (cont) 

10 

11 

12 

"Interfacing Circuits for MOS Dynamic Random Access 
Memories" 
Discusses interfacing methods employing level shifters (TIL to MOS levels) with 
boosters, level sMters (MOS to TIL levels), and sense amplifiers, ) 
Nort8C Applications Note N? 2'5. Rev. A (3 pg.) 

"Charge Pump DFiverfor 7001 RAMs" 
(SN5450B) 

/ 

Defines a method for driving, the charge storage pump input of a 7001 RAM, 
Provides a description ,of the basic storage pump RAM cell and the charge pump 
circutt diagram, 
Gives performance curves. ) 
Texas Instruments Application Report CA-178 (6 pg.) 

"High Speed TTL Interfacing for 7001 Static 'RAMs" 
(SN75261, SN75365) 
Illustrates interface techniques for driving the 7001 RAM chip-select input, and 
sensing the memory output. 
Texas Instruments Application Report CA-1,79 (8 pg.) 

Microprogramming 

f3, "Tri-State Logic In Hlgb-Speed Memories of 
Microprogrammed Computers" , 
See listing under (Digital) TIL, GeneraL (National) 

.. 

PROMs 

14 "Programmable Read Only Memories" 
(93417,93427,93436,93438,93448,93452,93453) 

, Gives general background on PRO"1s, describes grogramminQ procedures, dis-
• cusses power switching, address expansion, 8-bit binary to deCImal decoding and 

programmed logic controller. . 
Fairchild Application Note 333 (16 pg,) 

15 "HPROM.;Q512 Bipolar PROM" 
(HPRO~0512) 

16 

Covers basic programming considerations, automatic and custom programming 
of this 64-word by 8-bit memory. , 
Harris Application Note 202 (8 pg,) 

"Programming the HPROM-G512In An Expanded 
Configuration" 
(HPROM0512) 
Describes norn.al and expanded bit/wor4 programming with sample calculations 
for a 256-word,system. Describes programming expanded ROMs installed in a 
logic system, 
Harris Application Note 203 (4 pg,) , . 

17 "Application of the Intel 2708 8K Erasab,le PROM" 
- (2708) 

Covers characteristics, operation, programming and erasure, reduced power and 
interface. 
Intel Application Note AP-17 (15 pg.) 

18 "Polysilicon Fuse Bipolar PROMs" 
(3601,3602,3604,3621,3622,3624) 
DesCription of devices, testing methods and resuKs, are presented, 

- Intel RR-8 (7 pg',) 
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PROMs (cont) 

1 "Programming the MCM5003/S004 Programmable Read 
Only Memory" 

2 

(MCM5OO3, MCM5OO4) 
Discusses programming methods for this 64 x "II bit memory, describes circuit 
and operation. Describes a simple programmer using five ICs and a more sophis
ticated version using 25 ICs offering automatic sequencing. 
Motorola AN-5~ (12 pg.) 

RAMs 

--~~------~~--~------------------~, 

"Application of First-In First-Out Memories" 
(Am281.2. Am2813, Am281{ 3341) 
Describes the function of a first-in, first-out memory, methods of constructing 
FIFO buffers and the operation of the.above·P-channel MOS devices .. DiscusSes 
storage and control, expansion metho~s, interfacing, andalWlications in an N-bit 
shift register. and as a k~ encoder on key metrix. 
Advanced Micro Devices AppHcation Note (9 pg.) 

3 "AM9130/AM9140. Designing With Self-Clocklng. Adaptive 
4K StaticRlW Random Access Memories" ! 

(AM9130, AM9140) 
Describes general characteristics, interface signals, internal circuitry, and sys
tems design of AM9130/AM9140. '. . , 
Advanced Micro Devices (15 pg,) 

4 "AMS7001 Basic Storag~ Moduie High Speed Memories" 
(AMS7001) ~ , . 
Discusses AMS7001 storage module. operation; ba~kplane wiring, addressing 
scheme, and power requirements. 
Intersil (AMS) AN-35 (18 pg,) 

5 "USing the TM:'200 Seml.conductor ,-",emory Card~' 

6 

7 

8 

9 

(AMS7001) / 
Describes this memory card using the AMS7oo1 RAM. Includes'del~iI~d diag-
rams. ',' .I', 
Intersil (AMS) AN-36 (22 pg.) I 

"Layout COQslderatlons Using 4K MOS RAMs" 
Discusses orientation, packing, drivers, power distribUtion, trace widths, signal 
levels, bypass caps, and bus ars. 
Intersil (AMS) AN-37 (4.pg.) 

/ 
"The AM9338 Multlpl~ Port Memory" 
(9338) 
Describes applications for this 8-word by I-bit three-address memory ,.Including 
the working store for high-speed, three address computers; first in, first out 
(aSynchronous buffer) memory; and direct address/indirect address memory. J 

Adva~ced Micro Devices Application Note (4 pg.) 

"Application of the EMM/SEMI 4200 StatiC RAM to the Intetl 
808()A Microprocessor" " 
(4200) 
Describes ,suggested logic interface to connect· thts 4K x 1 static RAM to 8080A 
MPU. 
EMM/SemiApplication Note SlOM )4 pg.) 

.. Application of EMM/SEMI 4K Static RAM to Motorola 
M6800 Microprocessor" , . 
(4200) 
Describes suggested logic interface to connect this 4K x 1 statio RAM to the 
M6800 MPU. . .' 
EMM/Semi Application.Note 5104 (6 pg.) I J 

10 "Checking Out the EMM/Semi 4200 In 2107B or 4060 
$Ockets" / ( 
(4200) 
SuggQsts circuit changes to 'permit· acceptance of the 4200 static RAM in socketS 
wired for 2107B or 4060 Sockets" _ . . 
EMM/Semi'Application Note S102 (2 pg.) . 
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RAMs (cont) 

11 "93400 TTL Random Access Memories For High-Speed 
Applications'" 
(7481, (489) • 
summ. arizes the uses for the 7481/93403 (\leneral purpose); 7489/93407; 93433, 
and 93435 (highest speed); and 93400 (Iower-cost,medium-to high speed), 
Discusses application In memory systems.' . 
Fairchild. Application Note 219 (9 pg.) 

12 "TTLlMS19334 8-Blt Addressable L8tch~' 
(9334) 
Describes operation and applications, including 16 and 32-bitaddressable 
latches, 16-word by 4-bit memory, demultiplexer and decoder, 8·blt NO conver
ter and a 16-bit serial-to parallel converter. 
Fairchild Application Note 220 (8 po.) 

13 "Understanding the FIFO" 
(3351) . 
Covers 3351 FIFO operation, cascading, plus use in data rate buffering, parallel 
operation, and burst operation. . 
Fairchild APP 332 (8 pg.) , 

14 "Intel ~mory Design Handbook" " 
Combines various RAM, ~OM,PROM and CCD application notes listed separate, 
Iy, plus informatiOn on support circuits.' , 
Intel $5.00 (265 pg.) , 

-I ' 

15 "Designing Memory Systems With the Intel 2107 A 4K RAM" 
(2107A) '. , . 

Describes the application of this 4096 x 1 RAM. Includes driving; sensing and 
power considerations. " 
Intel Application Note AP~ (16 pg.) 

16 "M~mory System Design with the Inte121~7B 4K RAM" 
(2107B, 3210,3225) 
Describes the operation and performance of the 2107B and memory systems I 

. considerations such as drivers, buffers, timing, layout, decoupling, debugging 
and power calculations. 
Intel Application Note AP-l0 (36 pg.) 

17 "2107A12107B N-Channel SilicOn Gate MOS 4K RAMs" 
(2107A,2107B) 
Describes operation of the devices, failure mechanisms, Intel's reliability program 
and test result' ARPPENDIX TNTS SOME RELIABILITY INFORMATION ON OTHER 
RAMs. " 
Intel Reliability Report RR-i'(20 pg.) 

1.8 "Designing No~-Vo'atlle Memory Systems with Intel's 5101 
RAM" 
(5101) 
DescrJbes internal circuits and operation of the RAM. OUUines circuit techniques 
for battery supported non-volatile operation. Describes use of the device with the 
MCS-40 microcomputer.' / 
Intel Application Note AP-12 (28 pg.) 

19 "MOS Static RAMs" . 
(2101, '2102.2111,2112,5101) 
Presents devices, failure mechanisms, testing methods and results. 
Intel RR-9 (7. pg:) '. ' 

~20 "2416 16K ceo Memory" " 
(2416) I" 

Describes device, failure modes, reliabiHty tests and results. 
Intel RR-ll (5 pg;) . 

21 "CMOS FlAMs" 
(IM650B, IM6523, IM6524) 
Provides a block diagram and describes the operation and interface requirements 
for these 256 x 1 and 1024 x ,1 CMOS RAMs. 
Intersil Application Bulletin M002 (8 pg.) 
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RAMs (cont) RAMs (cont) 
, 

I 
1 "12116K Memory System lor the MK5065 Microprocessor" 13 "Designing Memory Systems Using the MM5262" 

See listing under Microproces~ors Systems (Mostek) (MM4262, MM5262) 
Provides a detailed description of this 2048 x 1 PMOS dynamic RAM, operating 

2 "Considerations for Designing a High Density, Low Power instructions; and a diagram of a 16K x 10 memory using the device. 

Memory System" National AN-/IA4 (14 pg.) 

'(MK~200) 14 "A -Simple Power Saving Technique for the MM5262 2k Oescribes a 16Kx8 memory array using the MK4200 4K RAM and CMOS logic. 
RAM" Mosiek (3 pg.) 
(MM5265) 

3 "An In-Depth Look at Mostek's High Performance MK4027" Describes method for decoding the clocks of unselected chips in a memory array 
to save power. Discusses application in 8k x 16 memory. 

(MK4027) National MOS Handbook AN-86 (4 pg.) 
Describes operation of this 16-pin, 4K RAM. 
Mostek (15 pg.) 15 "Memory Systems Built with the Nortec 6002" 

4 "MK4096 Application Information" 
(6002) 
Describes circuits for the bIT driver/sense amplifier required to interface the 6002 

(MK4096) with TIL. Discusses external support circuit parameters and internal circuit opera-
Describes the MK4096 operation, shows details necessary for system design, lions that affect system performance. 
describes interface with PDP-II processor. ' Nortec Applications Note No. 28 (4 pg.) 
Mostek (8 pg.) 

16 "Memory Systems Built with tire Nortec 6002" 
5 "The Design of an N-Channel16K x 16 Bit Memory System (6002) 

for the PDP-11" Describes use of this 1024-bit RAM in building a general purpose memory module 
(MCM6605, MC3450, MC3452, MC3459! MC3460) with 425,984 bit capacity. 
Briefl~ deScribes operation of the MCM6605 NMOS RAM, the details the Qesign of Nortec Applications Note No. 30 (14 pg.) 
a PD -11 add-on mainframe memory using this device. The interface ICs and 
system performance are also discussed: 

17 "Printed Circuit Layout Considerations for Dynamic Motorola AN-740 (15 pg.) 
Memory Arrays" 

6 "Semiconductor .for Plated Wire Memories" Gives P.C. layout guidelines for MOS dynamic memories (also applicable to 
standard TIL circuits.) 

See listing under (Digital) Interface. (Motorola) Nortec Applications Note No. 31 (2 pg:) 

7 "A High Speed FIFO Memory Using the MECL MC10143 18 "Designing Memory Systems with the Nortec 6003 RAM" 
Register File" (6003) 
See listing under (Digital) High Speed Logic (Motorola) Describes operation of this 2048-bit RAM, including a discussion of memory 

timing, refresh control, array control signals, device output sensing, and array 
8 "A CMOS Keyboard Data Entry System for Bus Oriented driver circuits. 

memory Systems" , Nortec Applications Note No. 32 (9 pg.) 

(MC14419) 
19 "Applications Information for the RCA MW70011D RAM" Describes a keypad to binary data entry system for placing data in RAM 

memories. It allows data to be entered through keystrokes, encoding 4-bits at a (MW7001) 
time. Uiscusses operation of the RAM's charge pump, input loading and recommended 
Motorola Application Note AN-759 (4 pg.) interface circuits. 

RGA ICAN-6401 (5 pg.) 
9 "A Non-volatile Microprocessor Memory Using 4K 

N-channel MOS RAMs" 20 "Memory Systems Characteristics and Applications for the 
(MGM6605, MG6800) CD4061A" 
Describesthe des~n of a 8192-byte non-volatile memory. using the MCM6605 4K (CD4061A) 
x 1 RAM and, GM S control logic to reduce the power requirement in the standby Describes basic device operation, application in memory systems, and testing 
mode. including construction of an all GMOS memory tester. 
Motorola AN-732A (17 pg.) RCA ICAN-6445 

10 "Using Tri State@' Logic for Rubber Band Memories" 21 "Driving the TMS4030 RAM using the SN75363 or SN75322" 
Describes the construction and use of scratch/pad memories to store data at a (SN75322, SN7536, TMS4030) , 
rapid rate and then release it. as required. They serve as buffers between systems Driving the TMS4030 chip enable clock with these ICs, switching speeds versus operating at different clock rates. system size, general performance characteristics and performance comparisons 
National Applications Report AN68 (4 pg.) are provided. 

I 
Texas Instruments Application Report CA-181 (7 pg.) 

11 "MOS Scratch Pad/Content Addressable Memory System" 
Describes a 64-bit Scratch Pad/Content Addressable Memory using MOS devices. 22 "The 4K RAM Dilemma; 16, 18 or 22 pin?" 
Includes circuit diagrams and discusses circuit operations. 

(T~S4050, TMS4060) 
National MOS Brief 11 (2 pg.) Discusses trade-offs in applying these RAM configurations. 

12 "A Method of Implementing Stacks With Existing 
Texas Instruments (20 pg.) 

Minicomputer Memory" , 

Gives detailed description of a controller for a stack .of &rogrammable size up to ROMs 256 words for a 16-bit minicomputer with less than' 1 k of memory. Tells how 
•.... 

stack size can be increased to 4096 words by adding ten ICs. 
National AN-60 (4 pg.) 

23 "Designing with Intel PROMs and ROMs" 
See listing under PROMs (Intel) 

'. 
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ROMs (cont) 

,,1 "Monolithic Diode Matrices" ' 
Describes programming and use of diode matrices. Applications: teletypewriter 
coding matrix, decimal decode for displays, nines complement-BCQ, shift regis
ter matrices, and ROMs. 
Harris Application Note 206 (16 pg.) 

2 "MCS2026-002" 
(MCS2026-002) 
Describes eonnections to use this demonstrator version of the 16K (2048x8) 
dynamic ROM, which can be used as an adder, counter, enocder, decoder or shift 
register. 
MOS Technology Application Note MCS2026-002 (8 pg.) 

3 "Code Conversion With Semiconductor Read Only 
Memories" 
(MCM4000) 
Describes methQds for converting data from binary to BCD and vice versa, from 
the Hollerith to,the common 8-bit codes, and from one 8-bit code to another. 
Motorola AN-506 (13 pg.) , 

, 4 "Repl8clng Sequential Logic with ROMs" 
Describes design methods for using ROMs to replace sequential logic, that is to 
replace designs that would require random or ,combinational logic with feedback 
loops. 
Motorola AN:722 (19 PO.) 

5 "Saving ROMs in High-Resolution Dot-Matrix Displays and 
Printers" ' 
(MM5232, MM5240, MM5241, DM8596, MM8597) 
Describes two-stage, column-generationapl>roach called "intermediate codino" 
that saves more than 25% of -ROM capacity when several ROMs are needed to 
store a font. ' '-
National Mds Handbook AN-85 (8 pg.) 

6 "The Application of ROMs" 
(MM5203, MM5230, MM5232, MM5240) \ 
Describes applications of read only memories in table look up, code conversion 
and generation, character generation, random logic gemn.ltion, and microprog
ramming, 
National AN-61 (12pg.) 

7 "Custom ROM programming" 
Gives formsfpr submitting truth tables for various National read only memo,lies. 
National MOSHandbook AN-l00 (8 PO.) 

8 "The Systems Approach to Character Generators" 
(MM5240, MM5241) , 
Discusses use of MM5240 and MM5241 ROMs in character generation. Includes 
discussion of CRT raster scan 'displays, refresh memory modulation, control 
logic, bipolar compatibility, printing applications, and raster scan systems. 
National MOS Handbook AN-40 (12 pg.) 

9 "TrIg Function Generator~"_ 
Instead of simply cascading ROM to increase resolution and accuracy of the 
lOok-up, tables, this notes ,describes interpolation techniques to increase trig 
function accuracy with less memory. 
National MOS Handbook, MOS arief 10 (2 pg.) 

10 "MOS Goes Blp()Iar" 
See listing under Shift Registers (National) 

\ . \ 

11 "Fast Multipliers Using TTL Read Only Memories'~ 
(SN74182, SN74H183,SNi4283, SN74284, SN74285) 
Reviews fUndamental algorithm of binary multiplication. Shows 'use of ROMs for 
multipfication, two's complement multiplication, and truncated multiplications. 
Texas Instruments AppliCation Report qA-172 (11 pg.) I ' 
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Shift Registers 

12 ,"A Random Pattern Generator for Testing, Digital Delay 
'Elements" 
Describes the use of a linear fefl(lback shift'register for digital testing. 
Advanced 'Micro Devices Application Note (3 pg.) , 

13 "Applkiations of Dynamic Shift Registers" 
(l402A, 140aA, 1404A, 1405A, Am2802, Am2803, Am2804, Am2805, Am2806, 
Am2807, Am2808) \ 
Discusses, dynamic shift register storage in general, clock timing, circuits ,lor 
Clock drivers, interfacing with TTL, and recirculating registers. 
Advanc8d Micro Devices APplication Note (7 pg.) , 

14 "Schottky TTL MSI, Registers" 
CAM25S07, AM25S08, AM25S09, SN54S114, SN54S175, SN54S194, 
SN54S195, SN74S174, SN74S175, SN74S'194, SN14S195) 
Describes these 4 and6-bit registers, their operation and applications. Contal(ts' 
logicnliagrams and function tables. AppUcations covered include: longer words, 
use with dynamic shift registers, seleCtive bus storage, use as a LIFO memory, 
psuedo randoll) feedback; unique counting codes, Permutation of inputs, and use 
in arithmetic. 
Advanced Micro Devices AppHcation Note (16 pg.) 

\ 
,15 "High-speed Shift Registers Use TTL RAMs and Counters 

to do all the Shifting' 
Describes how to build a high speed shift register using a RAM accessed by 
counters. I 
Advanced Micro Devices (2 pg.) , 

16 "The MSI 9328 Dual 8-Bit Shift Register" 
(9328) 
Describils operation of this device and discusses applications, including variable
length shift registers, serial memories, counters. 
Fairchild Appli~ion Note la2 (7 pg.) 

17 "9338 Eight-Bit Multiple Port Register" 
(9338) 
Describes the features of this device, the TTUMSI equivalent andparaliel serial 
expansion capabilities, Covers use as three address arithmetiC unit with eight 
registers, and use in a first-in first-out memory, 
FaiTChilf Application Note 294 (6 pg.) , 

18 "Design and Application of Intel's 241616K Charge 
Coupled. Device" 

19 "Using Shift Register. as PulSe Delay t,letworks~' 
See listing under (Digital) High Speed logie (Mo!Clrola) 

/ 
20 "The MC7491 A Eight-Bit Serial Shift Register and th~ 

MC7495 Four-Bit Shift Register"" / ' 
(MC5491A, MC5495, MC7491A, MC7495) 
Describes operation of these devices and discusses appfication as shift counters, 
delay lines, buffers, serial-parallel converters,paraliel-serial Converters; ring 
counters, and parallel arithmetic units. Also describes use in a teletypewriter
computer inJerface system. 
Motorola AN-530A (9 pg.) 

21 "The MC4012, AN MTTL 4-Bit Shift Register" 
(MC4012) / 
Discusses circuit operation and applications, 'Including serial to parallel conver
sion, divid~by-N counting, programmable frequency division, and programma-
ble burst generation. " 
Motorola AN-505 (11 pg.) , 

, 22 '''The Logical Design of Shift Counters" 
See listing under (DigitaO Counte,r~. (MotorOla) 
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Shift Registers (cont) 

"Programmable Divider Applications" 
(DM7520; DM8520) 
Describes basic operation of DM7520/DM8520 divider. Covers optimum speed 
operation, programming, operating mode connections, applications as a speed 
controller for a two phase synchronous mqlor, and as a pseudo-random bit 
generator. 
National AN'17 (8 pg.) 

2 "New MOS Clock Driver For MOS Shift Register" 
(MHOOO7) 
Describes NHOO07 circuit, Mn-on characteristics, turn-off speed, power dissipa
tion, and. discusses application as a two-phaseMOS clock system. 
Natronal AN-18 (8, pg.) , . 

3 "Low Power MOS Clock-Modulated Memory Systems" 
(MM400, MM402, MM406, MM451 , MM482) 

" Presents several memory techniques to save power. Tabulates and compares 
) methods for relative power utilization. /' 

National AN-19 (7 pg,) 

4 "Design Considerations of MOS Dynamic Shift Registers 
With Tri-State Outputs" 
,(MM4012, MM4013, MMS012, MM5013) 
Describes operation of MOS sh~t registers with Tri-State push-pull outputs: In
cludes discussion of the dynamic characteristics and maximum clock frequency, 
National AN-65 (4 pg,) I 

5 "MOS Analog Function Generator" 
Describes the use of sMt registers as delay lines, Shows methods to increase the 
clock rates and describes treating a long loop as several shqrt ones to improve 
access. ' 
National MOS Brief 4 (2 pg.) 

6 'tMOS Delay Line," 
(MM506) . 
Describes the characteristics of static and dynamic shift registers used in delay 
line. Discusses application as series/parallel delay lines and ,as substitutes for 
magnetic drum' memories, Also covers specialized. clocking techniques, such as 
two-speed clocking. 
National AN-25 (S pg,) 

,·7 "Low Frequency Operation With Dynamic Shift Registers" 
Discusses operation of two forms of dynamic shift registers: ratioless and ratio. 
Recommends techniques, such as keepin9 clock amplitudes high, to design 
added margin into systems, Discusses temperature considerations, packaging, 
National MOS Handbook AN-55. (4 pg,) 

8 

9 

10 

11 

124 

"Mask Programming Specializes MOS Shift Register 
Designs" . 
(MM4007, MM4019, MM5007, MMS019) 
Describes customizing MOS shift register bit lengths by programming a metaliza
tion mask used to manufacture these devices, Dual registers from 20 to 256 bits, 

. and single registers from 40 to 512 bits are available. Describes Single register. 
tapped output options. 
National MOS Handbook\ MOS Brief 14 (2 pg.) 

"Double-Clocking Cuts Standard Registers to" 
Non-Standard Sizes" 
Describes a method of double-clocking for N data input periods to make the 
register appear shortened by N bits, When this is achieved, ·the clock rate re
sUl1)es normal frequency. 
National MOS Handbook, MOS Brief 16 (2 pg.) 

"MOS Goes Bipolar" , . 
Shows what voltages are required to combine MOS Shift Registers and Read Only 
Memories with bipolar devices. Presents interface diagrams. 
Natio~al MOS Brief 12 (2 pg,) 

".Static Shift Register Operating Curves" 
How to use the minimum/maximum clock pulse width operating curves included ' 
in National's sta~ic shift register' data sheets .. 
National MOS Brief 15 (2 pg.) 

Shift Registers (cont) 

12 "High Voltage Shift Registers Move Displays" 
(MM5081) ,r I 
Describes use of the MMS081 high voltage shift register for driving gas discharge 
or lamp displays, ie. moving messages or moving graphics. r 

National AN-44 (14 pg.) 

1.3 "COS/MOS MSI Counter and Register Design and 
, Applications" ' 

See listing under (Digital) CMOS (ROA) 

14 "HINIL 375 Universal Shift Register" 
See listing under (Digital) HNI~/HTl (Teledyne Semiconductor)) 

MICROPROCESSORS 

, 

Applications 

15 "USing Mosteks ~S Mlcropro~ssor in a Scanned 
Seven-Segment Display Application" 

17) 

18 

(FS) ( \ I, 
Discusses the advantages of the' FS as a numeric display interface in /LP based 
devices, 
'Mostek (16 pg.) 

"Using Mosteks FS in aScanne.d Keyboard Application" 
(F8) 
Discusses application of the FS to eliminate hardware outside the processor to 

. encode the keyboard. Uses. a keyboard scanning technique. 
Mostek (16 pg,) 

"M6S00 MicroprocessRr Application Manual" 
(M6800) 
Describes the use of the 6800 family of parts. Gives details of practical appHca
tions including the development of hardware and software, design of a point of 
sale terminal and interfaces to peripherals, 
Motorola $25.00 (716 pg,) , ' 

"Data Handling witb the IMP-S" 
(IMP-S,IMP-16) 
Covers basic concepts for transferring data from a memo,ry to peripherals. 
National AN-117 (4 pg,) 
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Applications (cont) 

2 

"Microprocessor Mates ~~ MOS/LSI Keyboard Encoder)' 
(IMP-16) 
Shows how to interface a keyboard to the IMP-16 microprocessor lor text editing. 
National AN-128 (6 pg.) ) 

"The IMP·16In Communication Applications 
(IMP-16) 
Discusses communication processor funCtIons, l'!Iuirements lor communiea
tions microprocessors and SV$.tem considerations. Gives provramming examples 

\-- including mtus monitoring, data transmission, message routing,lnterrupt handl
Ing and error control. 
National AN-134 (6 pg.) ) 

3 '''Co~munication Interfaces for the IMp·16" 
(lMi-16) 
Describes the use 01 this microprocessor in leased line and switched line appHca-
tions with the communications conforming to EIA standard RS232-C. . 
National AN~152' (13 pg.) 

4 "The IMP-8C as a Data Concentrator" 
(IMP-8C) 
Describes the use 01 this microprocessor in data concentrator appficatiOns. Cov
ers use with a lull duplex modem, and the terminal controller Interface. 
National AN-1ta (6 pg.) 

, 5 "MuUlple Microprocessors In Instrument Systems" , 

\ 

(IMP-8, IMP~16) -. .' 
Discusses systems built with. central mlc.rocomputers piUS peripheral microp
rocessors to distribute intelligence. Illustrates concepts with a date acquisition 
andsetpoint control system. .' 
Nation.alAN-1,06 (8 pg.) 

6 "PACE logic 'Designers Guide to Programmed Equivalents 
to TTL Functlon.s" 
(PACE) , 
Shows how stafldard lTUMSt logic functions and subsystems are hnplament8d 
in software for the PACE microprocessor. ' i . 

. National $5.00 (131 p~.) , 

7 "How to ,Design WIth the 'Control Store Sequencer, 8X02" 
(8X02) . 
Presents a lunctional description aild gives microprogramming suggestions. 
Signetics AM~3 (6 ~g.) 

General 

8 "A Non-volatile Microprocessor Memory 'Ising 4K 
N-channef~OS RAMs'" .... 

9 

10 

See listing u~der (Memory) R~Ms (Motorola) 

"Microprocessors· An IntroductIon" 
Shows system components, defines terms and describes operation 01 an elemen
tary computer system. 
National AN-114 (4 pg.) 

"Timesharing U$8rs Manual" 
OMP-8,IMP-16) .• 

.' Gives user Information to assemble IMP"8 or IMP-16 programs using Tlmshare, 
Inc, services, or IMP-16 programs using the General Electric Computer ,Imeshar-
ing faCility. . 
National (35 pg~) . 

1,1 "MIcroprocessors-Why They Evolved aod What They Are" 
Offers backgrOUnd'material and describes common microprocessor terms. 
National Imp Briel 1 (2 pg.) I. 
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General (cont) 

12 "IncreaSing Throughput for IMp·16 Serial Input/Output" 
(MM5303) , 
Describes use 01 device to improve communication between microprocessor and 
peripheral with liitle Increase In component count. . 
National AN·160 (7 pg.) 

13 "SC/MP Mates with Cassette Recorder" 
(SCMP) 
Describes a method 01 storing digital information on cassette tape. 
National AN-166 (12 pg.) 

"An Introduction to Microprocessors and RCA COSMAC 
COS/MOS Microprocessor" 
(CDP18oo) 
Gives a general description of microprocessor operation with some specific de-
scription oltha COSMAC (CDP1800) . . 
RCA ICAN-6416 (8 pg.) 

Programming 

·15 "S6800 Software Data Book" 
. (56800) 
. Description 01 instruction set .. 
American Microsystems (15 pg.) , \ 

16 "S6800 Assembly Language Programming Manual" 
(86800) , 
Extel1Sive material on programming and use 01 the instruction set. 
American Microsystems $15jOO (244 pg.) 

17 "HM-6100 Microprocessor Basic 4k Softwa"," 
(HM6100) 
DescribeS the Digital Equipment CQrP. PDP-8 software. 
Harris Application Note HM003 (4 pg.) 

18 "HM-6100 ROM Based Subroutine Calls" 
(HM 6100) 
Describes two methods lor retuming to the proper program location after execut-
ing a subroutine. . " 
Harris Application Note HMOO8 (4 pg.) , 

\ 
19 "Intellee a/Mod 80 MicrOcomputer Development System' 

Reference Manual" 

\20 

21 

(8080) 
Discusses the deSign concepts and the use of the cOmponents 01 this system 
which can simplify the development 01 systems using the 8080 microprocessor. 
Intel. Available with system. (152 pg.) 

"Intellec 81Mod a Microcomputer System Operator's 
ManUal" 
(8008) 
Describes how to operate and run Ilrograms on the INTELLEC 8 computer .. which 
is a system development tool lor 8008 microcomputer users. . 
Intel. Avallable with system. (145 pg.) 

"lnterp/80 User's Manual" 
(8080) 
Describes the use 01 a FORTRAN IV program called INTERP/80 .. The program 
provides software simulation 01 the 8080 CPU along with execution monitoring 
commands to aid program development lor the MCS-80, , 
Intel $2.00 (32 pg.) , , 

22 "Series 3000 Cross ~Icroprogramming System CROMIS 
Reference Speclflca.tion" 
(3OOO).j \' . 
Pescribes the CROMIS micropfogramming systefll for .the.3099 series computing 
elements. it"supports the user who wants fo generate microCOde. ' • ,. 
Intel $5.110 (n PO.) 
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"soos and SOSO PUN! Programming Manual" 
(SOOS, S080) . 

. Tutorial introduction to PL/M language as ii applies to these processors.' 
Intel. Price $5:00 (70 pg.) 

2 "S080 Assembly Language Programming Manual" 
(S080) 
Discusses tlie assembly language format and tells now to write assembly lan
guage programs for the SOSO microprocessor. 
Intel $5.00 (S5 pg.) 

3 "soos PU~ Co!"pller Operators Manual" 
(S008) \ . 

4 

5 

Describes operation of the SOOS PLJM cross compiler. 
.Intel. Price $5.00 (42 pg:) 

"SOSO;PUM Compiler Operators Manual" . 
. (8080) . . 

Discusses the two distinct programs that must be executed consecutively to 
perform a compilation of a PLJM source program. ,/ 
Intel. Price $5.00 (45pg.) 

\ 
Series 3000 Microprogramming Manual" 

./ 

Programming (cont) 

13 "IMP·S Assembler Manual" 
(IMP-S) 
Presents preliminary information on the use of IMP-S assembler language . 
:National(60 pg.) , 

.14 "IMP-8 Programming Manual" 
(IMP-8) 
Provides inform'ation for the programming of the IMP-S family of microproces
s,orf! and microcomputers. 
National (111 pg.) 

15 "IMP.S Utillti,es Reference Manual" 
(IMP-S) 

16 

Provides information on th'e IMP-S debugging program, loader programs, the 
standard teletYpe and I/O package, and the paper tape-punch package: 

,National (57 pg.) 

"IMP·16.Assembler Program Description Manual" 
(IMP-16) > 

Describes the internal structure of the IMP-16 Assembler. ,It covers the ge.neral 
organization, functions required for conversion to operate on a different machine, 
and a detailed subroutine and data description. 
National (105 pg.) 

l 
(3000). 17 
Fundamental~ of the 3000 series microprocessor and Cross Microprogramming (, 
System are described. Presents XMAS, XMAP languages and microprogramming 
techniques. 

"IMP-16 Microsymbqlic Assembler" 

6 

7 

'8 

9 

Intel $~.OO (73 pg.) 

"IM6100 CMOS Microprocessor Basic 4K Software" , 
(IM6l00) 
Describes use of the Digital Equipment Corp. PDP-S software. 
Intersii Application Bulletin M003 (7 pg.) 

"ROM Based Subroutine Calls with the IM61 00" 
(IM6100) 
Describes two methods for returning to the proper program location after execut-
ing a subroutine. . 
Intersil Application Bulletin M008 (6 pg.) 

"FS Programmer's Guide" 
(FS) 
Describes how to write programs for the FS microprocessor system which cause 
the system to function as a discrete logic element. 
Mostek $5.95 (304 pg.) 

"M6S00Evaluation Module Users Guide" 
(M6S00) 
Provides general information, installation instructions, preparation and operating 
procedures for the M6S00 evaluation module. 
Motorola $5.00 )150 pg.) 

10 M6800 Microprocessor Programming Manual" 
. (M6800) 

Provides. information needed to program the unit, discusses the instruction set, 
source language, assemblw, simulator, Build-Virtual-Machine and HELP' prog-
rams. Gives program examples. . / 
Motorola $10.00 (303 pg.) ! 

11 "A Microp~ogram Development System" 
(IMP-16) 
Describes the application of microprogramming to LSI processors and 'the advan
tages of a microprogram development system for hardware'and software . 
• National AN-123 (6 pg.) 

12 "IMP-4 Programming Techniques" 
Discusses subtle considerations for programming the IMP-4 Including sub
routines, using the address register, decimal add and multi-precision arithmetic. 
National AN-136 (6 pg.) 

126 

(lMP-16) . 
The microsymbolic assembler is a collection of routines that make it possible to 
write microprograms for the IMP-16 in symbolic language. This manual describes 
thl! statements, character set and basiC programming elements. . 
National (21 pg.) 

18 "Installation o,f IMp·16 Assembler on System 360/370 
Operator Manual" 
(IMP-16) ., . 
Provides information for installing the,IMP-16 assembler and pu~Ch programs on 
an IBM 360/370 computer. . 
National (lS pg.) 

19 . "IMP·16 Programming Techniques" 
(IMP-16) 

1.20 

Discusses several aspects of tne instruction set to enable' programmer to code 
more efficiently. Includes discussion of subroutines, subroute parameter pas
Sing, recursive subroutines, as well as sample programs. 
National AN-lll (6 pg.) 

"Program Development Guide for the COS MAC 
Microprocessor" 
(CDP1s00) 
This manual reviews the system architecture, describes two. levels of COSMAC 
assembly language and describes the COSMAC software development package. 
RCA MPM-l02 $10.00 (97 pg.) . . 

21 "Binary ArithmetiC RoutineS" 
(2650) 
Covers routines for binary addition, subtraction, multiplication and division. 
Signetics AS53 (15 pg.) 

22 "Conv~rslon Routines': 
(2650) , 
Covers Binary to BCD, BCD to ASCII; Hexadecimal to ASCII and vice versa. 
Signetics AS54 (17 pg.) 
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"Bit and Byte Testing Procedures" 
(2650) 
Describes several methods of testing the contents of the intemal registers. 
Signetics AS51 (4 pg.) 

2 "General Detay Routines" 
(2650) . 
Covers software. routines to lIenerate time delays. 
Signetics AS52 (3 pg.). 

3 '~Support Software for Use with the NCSS Timesharing 
System" 
(2650) ~ 
Covers across-assembler, qross:simulator and two utiHty programs (to load the 
2650 and to bum PROMs.) 

4 

Signetics SP52 (7 pg.) 

"Simulator, V.rslon. 1.2" 
.(2650) -
Changes to the simulator. 
Signetics SP53 (1 pg.) 

5 \"2650 Initrallzation'~ 
(2650) 
Covers start up procedures. 
Signetics MP51 (lpg.) 

6 "AbsolOte Object Format" ' 
(2650) 

7 

8 

9 

Describes the format of the absolute code. 
Signetics 5551 (1 pg:) 

"Plpbug" 
(2650) 
Program for the 2650 PCl001 demonstration card. 

, Signetics SS50 (13 pg.) 

"2650 Demo ,System" 
(2650) '. , . 

Complete demonStration system When used with the 2650 PC1OO1. 
Signetics SP51 (7 pg.) 

"2850 Evaluatl9n Printed Circuit Board" 
(2650) 
Covers features and connections for this card level evaluation and desigti tool. 
Signetics SP50 (14 pg.) , 

,~ 

Systems 

10 "A Computer Control Unit Using the AM2909" 
(AM2909) , 
Covers application of theAM2909 Microprogram Sequencer in the construction of 
computer control units. 
Advanced Micro DevIces Application Note (11 po.) 

11 "S6800 Microprocessor Hardware Book" 
(56800) . ' 
F'rovides System description and data sheets. 
American Microsystems (72 po.) . 

12 "S6800 HiWdwareRefel'81lCe Manual" 
(S6800) 
Detailed descriptions of the system operation. 
Ainerican MlcrQSystems $15.00 (225pg.) 
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13 "Prototyping Board Manual" 
(S6800). I' 
Describes system. 'software; operating procedures, troubleshooting procedures. 
and lists parts and instruction set for the system. 
American Micrcisystem (94 pg.) 

14 "FS Microproces$or ApplicationManual" 
,(F8) 
Covers details conceming bit manipulation, RAM expansion, extension of the 110 
ports; subroutines and. boot strap loaders. _ 
Fairchild. 

15 "Static Memory Systems Utilizing the HM-6100" 
(HM6tOO) 
DescrlbtlS CMOS, nonvolatile CMOS and NMOS memory systems. 

. Harris Application Note HMOO4 (7 pg.) 

1.6 "HM-6100 CMOS Microprocessor Teletype Interface" 
(HD6402. HM6100) ,', 
Describes a teletype interface using the HM61 00 and a UART, 
Harris Appli~tion Note HM005 (7 pg.) 

17 "HM-6100 Operator Console" 
(HM6100) 
Describes the 69oo-CONTRL console for the prototyping system. 
Harris Application Note HMOO6 (4 pg.) . ' 

• 18 "HM-6100 CMOS Micrpprocessor Memory Extension" 
(HM6100) , 
Discusses a memory extension con)roller to increase the memory from 4096 to 
32,768 words. 
Harris Application Note HM007 (4 pg.) . 

19 "Intellee S/Mod SO Operators Manual" 
(8080) 
Describes how to operate and'run programs on the Intellec 8 computer, a design 
development tool 8080 microcomputer users. ' 
Intel (available with system) (143 pg.) 

20' "Using the S251 Universal Synchronous/Asynchronous 
ReceiverlTransmitter'" ' 
See listing under Digital-Data Transmission (Intel) 

21 "S255 Programmable Peripheral Interface Applications" 
(8255) I 

Provides hardware and software information for ihis byte oriented 1/0 device. 
~xamples cover character printer, paper tape and 8080-8080 interface applica
tions. 
Intel Application Note AP-15 $1.00 (32 PG.) 

22 "8080 Microcomputer Systems User's Manual" 
(8080A) 
Data sheets,architecturit, timing requirements, and instruction sets for the 
MSC80 family.. "" 
Intel $5.00 (238 pg.) 

23 "S080/80S0A Microcomputer" 
(8080!8080A) 
Presents device, failure mechanisms, testing methods and results. 
Intel RR-10 (13 pg. 

24 "Memory-Mapped I/O and Vectored Interrupts for tntel 4-Bit 
Microcomputer Systems" , . 
(4009, 4289) , 
Describes tire expansion to 16 or 256 4-bit input ports, to 64 8-bitinput ports, to 

. vectored interupts, to vectored inputs and to 128 output ports. 
Inte!,Ap{ltication Note AP-19 (6 pg.) . 
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! 
1 "Static Memory Systemdor·the IM!)1 00" \~ 

(IM6100) ,. 
Describes CMOS, nonvolatile CMOS and NMOS memory systems for the IM610D. 
lntersil Application Bulletin M004 (14 pg.) 

2 "Teletype Interface for the IM61 00. CMOS Microprocessor" 
~~~ . 
Describes a teletype interface u~ngthe IM6100 and a UART. 
Intersil Application Bulletin MOOS (10 pg.) 

3 . "IM61 00 Operator Console" 
6M~0~ ',. 
Describes the 6900~CONTRl console for the prototyping system. 
Intersil Application Bulletin MOO6 (17 pg.) 

4 "IM61 00 CMOS Microprocessor Memory Extension" 
. (IM6100) 
Discusses a memory extension controller to increase the memory from 4096 to 
32,768 words. 
Intersi! Application Bulletin MOO7 (6 pg.) 

5 "A Powerful Microprogram Controller: The 67110", 
(65110) 
Describes features of the device including organization, internal interrupts, and 
memory expansiof!. ., 
Monolithic Memories (5 pg.) 

6 "5701/6701: 4-Bit Expandable Bipolar Microcontroller" 
(5701 6701) 
Provi~es functional descriptions of the device, instruction set, timing, and more. 
Monolithic Memories Application Note (23 pg.) 

7 

8 

9 

10 

11 

12 

128 

"12112K Memory System for the MK5065 Microprocessor" 
(MK4096, MK5065) . 
Describes a complete 12Kx8 or 16Kx8 memory system for use with the MK5065 
microprocessor. 
Most~k (6 pg.) 

"F8 Microprocessor Hardware Support-Evaluation Kit" 
(F8) . 
Describes this kit and its use. Includes a sample program to acquaint the user 
with F8 machine language and to program the kit. 
Mostek (20 pg.) 

"F8 Preliminary Data Book" 
(F8) . 
Descmbes the timing, signal sequences, and chip interactions as well as provides 
detailed system information. \ 
Mostek (125 pg.) 

"Expanding Mostek's F8 Microprocessor External Interrupt 
Capability" 
(F8) , 
A detailild discussion of servicing control inputs in a F8 based system with 
emphasis on implementing interrup driven systems. 
Mostek (12 pg.) 

"Subroutine Neting and Multiple Interrupt Handling using 
Mostek's F8 Microprocessor" 
(F8) 
Discusses the use and implementation of subroutines and interrupts as they apply 
to programming an F8 based system. 
Mostek (16 pg.) 

"M6800 System Microcomputer System Design Data" . r 
(M6800) 

. Describes the family of parts including data sheets. 
Motorola. (165 pg.) 

\ 

Systems (cont) 

·13 "Analog-to-Digital Conversion Techniques with the M6800 I 

14 

15 

16 

Microprocessor System" i ' 
(MC1405, M6800) 
Describes successive approximation arid dual ramp techniques for AID con~er
sion using the M6800 .. Gives flow diagrams, sour~e ~rograms and schematics. 
Appendix gives program .for binary to BCD converslon\ 
Motorola AN-757 (35 pg.) 

\ 
"Device Operation and System Implementation of the 
Asynchronous Communications Int~rface Adapter 
(MC6850) 
See listing under Digital-Data Transmission (Motorola!. 

"GCP/P Product Description" 
(GCP/P) 
Delineates the syStem, gives a functional descripti~n of t~e CROM and ~lU 
devices, and presents the general purpose ma~rolnstl1!ctlon set. Appendices 
cover a microprogram to implement the IMP,16 instructions set and the use of 
the RALU status flag. 
National (61 pg.) I 

"IMP-4 Technical Description" 
(IMP-4) • 
Describes the general purpose instruction set, gives functiona! .and system ~e
scriptions, describes the development system and shows specific programmmg 
examples. 
National (77 pg.) 

17 "Designing with the IMP Chip Set" 
(IMP-16) .. 
Describes some of the major considerations in t~e,imple~entation of 4 to ~2 bit 
systems using the IMP series of devices. A 16 bit system IS covered In detail. 
National AN-141 (10 pg.) 

18 '.'IMP-4A Base Memory Architecture'; 
. (iMP-4A) • / / 
Describes a memory that taxes the capabilities of the IMP-4A microprocessor 
sYstem. 
National AN-137 (4 pg.) 

19 "IMP-8C Application Manual" 
i 

(IMP-8) . 
Describes the IMP-8C's operational features, functional and logic operation, and 
inputJoutput interfacing in sufficient detail to permit the user to adapt the card to 
various applications .. 
National (119 pg.) 

20 "IM~-8C/200 Mi~roprocessor, IMP-8P Microcomputer 
Product Description" 
~~ . 
Describes the IMP-8C microprocessor card and the IMP-8P prototyping tool 
(microcomputer) as systems. 
National (10 pg.) 

21 "IMP-t6C Peripheral InterfaCing Simplified" 
(IMP-16C) . . 
Explores techniques for interfacing peripheral de~ices to the microprocessor. 
National AN-124 (4 PO.) 

22 "IMP-16 Interrupts" 
(IMP-16) • 
Describes various type of interrupts, i.ncluding .an overview of interrupt structure, 
example of interrupt request and service, multilevel and control panel Interrupts. 
National AN-l07 (23119.) 

23 "Increasing the Number of Control Flags and Jump 
Conditions in the IMP-16C" 
(IMP-16C) . 
Describes simple and economical method of increasing the num.ber·of testable 
jump conditions and the number of control flags on the IMP-16C microprocessor. 
National AN-l0l (4 pg.) 

/ 
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"IMP-1S-L Product Description" 
Describes the features of the IMP-16L general microcomputer system, 
National (8 pg,) 

2 "Clock-Hold Schemes For the IMP Microprocessor FamilY" 
(IMP-8C,IMP-16C) , 
Presents scheme to extend the clock-hold function for additional periods of the 
main system clock, using the DM8570 shift register. ' ' 
National AN-l05 (4 pg,) 

3 "PACE Technical Description" 
(PACE) 
Defines and explains how to use the hardware and software items that support the 
PACE system, ' , 
National (96 pg,) 

4 "Applications of LSI Processors" 
(IMP-16) 
Describes system architecture and operation of IMP-16C, 16-bit parallel proces- -
sor with self-contained memory, Describes applications in a a data communica. 
,tion link analyzer, in pOint-of-sales and in retailing systems, 
National AN-98 (8 pg,) 

5 "POWR I/O CROM Technical Description" 
(IMP'-16) 
Describes the, instruction repertoire and use of this unit which expands the variety 
of memory and input/output operations of the IMP-16, 
National (22 pg,) 

6 "Using a Microprocessor Beyond Apparent Speed': 
(IMP-16) , 
Covers the concept of cycle stealing , a technique in which a peripheral device 
communicates directly with memory or another peripheral device while the CPU is 
dOing work other than using the data an~ address' buses, 
National AN-142 (6 pg,) , 

'7 "SC/MP Technical Description" 
($CMP) 
Describes the SC/MP system plus its hardware and systems, 
National (64 pg,) 

8 "IMP-1SL OM A-What It Is'and How to Use It" 
(IMP-16) 
Discusses general theory of the DMA Bus, gives examples of priority expansion 
and data transfer, " 
National AN-135 (6 pg,) 

9 ",Data Acquisition System Interface to Computers" 
See listing under (Linear) Converters (National) 

10 "User Manual for the COSMAC. Micropro,cessor" 
• (CDP1800) , 
Describes the COSMAC microprocessor architecture and its instructions with' 
examples of each instruction, Illustrates methods of adding external memory and 
{jescribes machine coding techniqu'es, 

, RCA MPM-l0l $5,00 (65 pg,) 

11' "Guide to better Handling and Operation of CMOS' ' 
'Integrated Circuits" 

Recommends specnic handling and operating practices to minimize the probabil
ity of damage in manufacturing and' field environments, 
RCA ICAN-6525 '(5 pg,) 

12 -"Analog-to-Digital Converter for Use wi1h RCA COS MAC 
Development Systems" 
(CPD1800) 
Ci,rcuit and program to use the Burr Brown ADC55 12-bit con'verter. 
RCA ICAN-64oo (2 pg,) 
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13 "Interrupt Priority Resolution Circuit for Use with RCA 
COSMAC Development Syst~ms" 
(CDP1800) 
Circu,it and program for use when resolution in software is not sufficiently effi-
cient. ' ; 
RCA ICAN-6485 (3 pg,) , 

14 • Adding Two-Level 110 Interface Capability to RCA COS MAC 
Development Systems'.' 
(CDP1800) 
Circuit to expand 110 cabability, 
RCAICAN-6486 (2 pg,) 

I 

15 "Alphanumeric Display for Use with RCA COSMAC 
Development Systems" 
(CDP1800) 
Circuit and program for self-scanning dot-matrix display, 
RCA ICAN-6488 (3pg,) 

16 "Digital-to-Analog Converter for Use with r:tCA COSMAC 
_ Development Systems ' 

(CDP1800) 
Circuit and program using the Burr-Brown DAC50 12-bit converter. 
RCA ICAN-6489 (3 pg,) 

, \ 

17 "PROM Programmer for ,RCA COSMAC Development 
Systems" 
(CPD1800) 
Circuit and program to program, copy, verny and list contents of 1702, 2704 and 
2708 PROM's, ", ' - , 
RCA ICAN-6491 (8 pg,) 

18 "Hexadecimal Keyboard Interface for Use with RCA 
COSMAC Development Systems" 
(CPD1800) • 
Circuit and program including debounce routine for 16 key keyboarl!" 
RCA ICAN-6516 (2 pg,) 

19 "Using the FJCA CPD1802 Microprocessor in CDP1801 
DeSigns" ' 

- (CDP1800) 
Explains hardware and software differences between CDP1802 and CDP18Gl, 
RCA ICAN-6~09 (10 pg,) " 

20 "Programmable Interval Timer and Counter for Use with 
RCA COS MAC Development,Systems" 
(CDP1800) 
Gives the circuits and logic diagrams for' a programmable .interval timer and 
counter for use with the COSMAC development systems, Discusses the com
mands used for its operation and gi¥es four sample programs, 
RCA ICAN-6482 

21 "Register-Based Output Functions for RCACOSMAC 
Microprocessors" 
(CDP1802, CDP1852) , 

, Describes circuits using the CDP1852 1/0 port for outputting information from any 
of the 16 general purpose scratch pad registers olthe CDP1802 microprocessor) 
RCA ICAN-6562 -

2~ "Design of Clock Generators for Use ,with RCA CO,SMAC 
Microprocessor" 

'(CDP1802) 
Describes a crystal controlled clock generator using on-chip circuits and crYstal 
and RC generators using external circuits, ; 
RCA ICAN-6565 
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. 
/ "The. MlcrocontroUer" 

(3OP) 
Provides system overview, instruction set. programming examples, and syst~m 
applications. 
Scientific Microsystems Application Guide (42 pg.) 

2 "Microprocessor Prototyping Card" 
(2650) 
Describes features of the 2650PC100l microcomputer. 
Signetics Application Memo (2 pg.) 

3 .. A Guide to the Selection of Support Components for the 
Series 3000 Microprocessor" . . 
(N3001, N3002) 
Categorizes the various components used to implement major sections of a 
typical microprocessor system. .' 
Signetics AM-l (4 pg.) 

4 A User's Guide to the Series 3000 Microprocessor Chip Set" 
(N3001, N3002) . 
Describes devices, instruction sets. Design exampl~ included. 
Signetics AM-2 (14 pg.) . 

5 "Address and Data Bus Interfacing Techniques" 
.(2650) 
Discusses address and data bus drive requirements. Covers methods for increas
ing the system drive capability. 
Signetics MP53 (8 pg:) 

6 "How to Design with the Control Store Sequencer, 8X02" 
(8X02) 
Presents a functional description and gives microprogramming system sugges
tions. 
Signetics Bipolar Application Memo 3 (6 pg.) 

7 . "Interfacing the 8700 AID Converter with the -8080 JLP 
System" 
(8700, 8701, 8702) 
Presents use of the 8700 AID converter with the 8080 microprocessor. Provides 
techniques for interfacing the two and methods for handling multiple converters 
with increased throughput. . . 
Teledyne Semiconductor AN-8 (6 pg.) 

8 "Minimum System DeSign TMS 9900 16·bit 
Microprocessor" 
(TMS 9900) 
Explains system design; system performance, and minimum system configura-
tioo. . 
Texas Instruments CA-184A (7 pg.) 

9"TMS 5501 I/O in TMS 8080A JLP Systems" 
(TMS5501, TMS8080A) 
Describes operation and use of this inpuVoutput controller. 
Texas Instruments.CA-185A (18 pg.) 

10 . "Software Design for Microprocessors" 
(SBP0400, TMS1000, TMS5501, TMS8080, TMS9900) 
Presents basic microprocessor fundamentals. Includes such topics as basic 
terms, basic machine architecture, instruction sets, and programming. Sample 
design problems are examined. 
Texas Instruments $12.50 (385 pg.) 
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how to use 

This section is divided Into "three parts: a table of 
those manufacturers willing, to . perform MIL-STD-
883 screening, a two way military to commercial 
cross reference index, and the Qualified Parts List i 

broken down into functi9ns. I. not only shows what 
devices are on the list and whicl:t' manufacturers 
supply them, but also . it decodes the military 
numbers into famHiar terms. 

the military parts directory 
The next page contains a table showing the manu
facturers who have advised that they want to screen 
devices to M I L-STD-883 and/ or perform other 
environmental screening. The table also indicates 
which companies are currently qualified to supply 
one or more devices on the QPL list. Such achieve-

. ment is apt to indicate that these companies are 
well equ.ipped to perform 88'3 testing. The follow
irig page provides convenient cross references' 
between M38510 numbers and their commercial 
,equivalf:mts; all these devices ate listed in the 
latest, QPL. 

, The heart of this section is the functioniilQPL 
parts list. It is based on the latest Defense Elec
tronics Supply Center Qualified Products List 
(QPL-38510-XX) at.the time of publication. The 
revision and date of this list are indicated at the 
bottom of each page. like the Master Selection 
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Guide, the devices are classified my major func
tions; within each function the devices are arranged 
in alphanumeric order, which automatically groups 
CMOS together, 5400 Series together, etc. 

A cOl11plete rrilitary.part number includes a three 
letter suffix signifying the device class and pack
aging. The definitions of these letters are given in 
the Part Number Guide under "JAN Nomencla
ture.;' All the devices' listed here meet class B 
and C requIrements, a few devices (CMOS) meet 
class A specifications. The package styles and 
iead finishes that each . manufacturer is qualified 
to supply can be determined by cOflsu.lting the 
oflicial QPL or by contactifl9 the individual man-, 
ufacturers. Once you have found the names : of 
the companies you need to contact, youcari reach 
them by using the information in the Manufacturers 
and Distributors Directory. . 
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IC MASTER MILITARY DEVICETESTIN.G 
, MIL·M·38510 MIL·STD-883 OTHER 

QPL SCREENING SCREENING 
Other 

MANUFACTURER Linear TTL Bipolar CMOS Class A CI888B CI .. sC Military Industrial 

Advanced Micro Devices X X X X X X X 

American Micro-
systems. Inc. X X X X 

Analog Devices X X 

Beckman Instruments X X X X X 

Burr-Brown Research X X X X 

Collins I X X X" X X 

Electronic Arrays X X X X 

EMM/Semi X X X X X 

Exar Integrated Systeins X X X X 

Fairchild Semiconductor X X DTl X X X X X 

General Instrument X X X 

Harris Semiconductor PROM X X X X X 

Hughes X X X X X 

Hybrid Systems X X X X X 

Intel X X X X 

Intemational Microcircuits X X 

Intersil 'X X X X X X 

ITT Semiconductor X DTl X X X X X 

Lithic Systems X 

lSI Computer Systems X X X X X 

Micro Networks X X X X 

Micropac X X X 
Mitel Semiconductor , X X X X X 

Monolithic Memories X X X X X 

Mostek X 
Motorola Semiconductor X ECl X X X X X 

National Semiconductor X X X X X X X X 

NEC Microcomputers X X 

Nitron X X X X 

NOrtec X X X X 

Pressey Semiconductor X X X 

Power Monolithics X 

Precision Monolithics .X X X X X 

Ragen Semiconductor X X X X X 

Raytheon Semiconductor X X X X X 

RCA Solid State X X X X X X 

Scientific Micro Systems X X 
Signetics X X X X X X X 
Silicon General X X X' X X 
Siliconi~ X X X X X 

SMC Microsystems X X X X 

Solid State Scientific X X X X X 

Solitron X X X X X 

Sprague Electric [ X X X X X 

Stewart Warner X X X X X 

Teledyne Philbrick "'. X X X X X 

TeledYne Semiconductor X X X X 

Texas Instruments X X X X X X )( 

Explanation: -. . . . . 
The "MIL-M-38S.10" section indicates the IC manufacturers currently providing Q.P.l. ICs. More detailed information on the specific devices is given in the 
Qualified ProduCts lists which follow. . 
The "MIL-STO-883 Screening" section lists those manufacturers who are both set up and actively want to screen devices to the levels indicated. 
"Other Screening" shows those who report that they want business calling for special military and industrial environment screening procedures. 
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IC MASTER . MILITARY PARTS INDEX-DEVICE/QPL 

Cross Reference Cross Reference 
Commercial to Military Commercial to Military 

Device M385101 Device M385101 Device M3851 01 

HPROM0512 20101 54L72 02102 5474 00205 
lOlA 10103 54L73 02103 5475 01501 
10501 06001 ·54L74 02105 5476 00204 
10502 06002 54L78 • 02104 5477 01502 
10505 06003 54L95 02801 
10506 06004 54800 07001 5479 00207 
10507 .06005 54502 07301 5482 00601 
10509 06006 54503 07002 5483 00602 
10SA 10104 54504 07003 5485 15001 
4000 05201 54505 07004 5486 00701 
4001 05202 54510 07005 5490 01307 

54511 08001 
4002 05203 545133 07009 5492 01301 
4006· 05701 545134 07010 5493 01302 
4007 05301 545140 08101 5495 00901 
4009 05501 54515 08002 5496 00902 
4010 05502 54520 07006 55107 10401 

54522 07007 
4011 05001 54540 07201 55108 10402 
4012 050()2 54551 07401 55113 10405 
4013 05101 54564 07402 55114 10403 
4014 05702 54565 07403 55115 10404 
4015 05703 54574 07101 710 )0301 

54586 07501 " 
4017 05601 5400 00104 723 10201 
4018 05602 5401 00107 741 10101 
4019 05302 5402 00401 747 10102 
4020 05603 5403 00109 930 03001 
4021 05704 5404 00105 9304 00603 

4022 05604 5405 00108 9309 01404 
4023 05003 5406 00801 9312 01402 
4024 05605 5407 00803 9314 01504 
4025 05204 5408 01601 9322 01405 
4027 05102 5409 01602 935 03002 
4030 05303 936 03003 
4031 05705 5410 00103 
4041 05505 54107 00203 946 \ 03004 
4049 05503 5412 00106 962 03005 
4050 05504 54116 01503 
54HOO 02304 54121 - 01201 
54HOl 02306 54122 01202 

54H04 02305 54123 01203 
54H08 15501 54126 15302 
54Hl0 02303 54145 01005 
54Hl0l 02205 54150 01401 
54Hl03 02206 54151 01406 ( 
554Hl1 15502 54153 01403 
43H20 02302 5416 00802 
54H21 15503 54160 01303 I 43H22 02307 54161 01306 
54H30 02301 54162 01305 
54H40 02401 54163 01304 
54H50 04001 
54H51 04002 54164 00903 

54H53 04003 
5417 00804 
54174 01701 

54H54 04004 54175 01702 
54H55 04005 54180 01901 
54H72 02201 
54H73 02202 54181 01101 

54H74 02203 
54182 01102 
54192 01308 

54H76 02204 54193 01309 
54L500 30001 54194 00905 
54L502 30301 54195 00906 
54L503 30002 .,.5420 00102 
54L504 30003 5423 00402 
54L505 30004 
54L508 31004 5425 00403 
54L510 30005 5426 00805 
54L511 31001 5427 00404 
54L512 30006 5430 00101 
54LS15 31002 5437 00302 
54L520 30007 5438 00303 
54LS21 31003 
54LS22 30008 5440 00301 
54L5266 30303 5442 01001 
54LS27 30302 5443 01002 
54LS3O 30009 5444 01003 
54lS32 30501 5445 01004 
54LS37 30202 
54L551 30401 5448 01008 
54L554 30402 5449 01009 
54LS86 30502 5450 00501 
54LOO 02004 , 
54L03 02006 5451 00502 

54L04 02005 
'5453 00503 
5454 00504 

54L10 02003 5470 002.06 
54L20 02002 5472 00201 
54L3O 02001 
54171 02101 5473 00202 
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IC MASTER MILITARY PARTS INDEX-' DEVICE/QPk 

Cross Reference Cross Reference 
I Military to Commercial Military to Commercial 

Device M385101 I Device M385101 Device M3851 01 

00101 5430 02005 54L04 10102 747 
00102 5420 02006, 54103 10103, lOlA 
00103 5410 02101 54171 , 10104 108A 
00104 5400 02102 54172 10201 723 
00105 5404 02103 54173 

02104 ' 54178 10301 710 
00106 5412 ,02105 54174 1'0401 55107 
00107 5401 P2201 54H72 10402 .55108 
00108 5405 10403 '-55114 
00109 ': 5403 02202 54H73 10404 55115 
00201 5472 02203 54H74 

02204 54H76 . 10405 55113 
00202 " 5473 02205 . ' 54H101 15001 5485 
00203 54107 02206 i 54H103 15302 54126 
00204 5476 15501 54H08 
00205 5474 ' 02301 54H30 15502 54Hl1 
00206 5470 02302 54H20 ' 15503 54H21 , 

02303 54Hl0 20101 HPROM0512 
00207 5479 02304 54HOO 
00301 5440 02305 54H04 30001 541500 
00302 5437 30002 541503 , 
00303 5438 02306 54HOl 30003 54l504 
00401 5402 02307 54H22 30004 541505 

02401 54H40 30005 54151 0 
00402 , ' 

5423 02801 54195 30006 54LS12 
00403 5425 I 03001 930 30007 541520 
00404 5427 I 30008 541522 
00501 5450 00302 935 30009 54lS30 . 

, 00502 5451 03003 936 30202 54lS37 ' 

'00503 
03004 946 30301 , 541502 

5453 00305 962 30302 541527 
,00504 5454 04001 54H5O 30303 5415266 
00601 5482 30401 541551 
00602 5483 04002 54H51 30402 541554 
00603 9304 ' 04003 54H53 30501 54lS32 

04004 54H54 30502 541586 
00701 5486 04005 54H55 31001 - 541511 
00801 5406 05001 4011 ' 31002 54lS15 \ 
00802 5416 31003 54lS21 -
00803 5407 05002 4012 31004 54lS08 
00804 5417 05003 4023 
00805 5426 05101 4013 

05102 4027 ' 
00901 5495 05201 4000 
00902 5496 05303 4030 
00903 54164 05202 4001 
00905 54194 05203 4002 
00906 54195 05204 4025 
01001 5442 05301 4007 

01002' 5443 
05302 4019 

I 01003 5444 05501 4009 
01004 5445 05502 4010 
01005 54145 05503 4049 
01008 5448 05504 4050 
01009 5449 05505 4041 1 

01101 54181 05601 4017 
01102 I 54182 

012(il 
I 05602 4018 

54121 05603 4020 
01202 54122 05604 4022 
01203 54123 056:05 4024 . 01301 5492 05701 4006 
01302 5493 

05702 4014 
01303 54160 05703 4015 
01304 54163 05704 4021 
01305 54162 05705 4031 
01306 54161 06001 10501 
01307 5490 06002 10502 
01308 54192 06003 10505 
01309 54193 06004 10506 
01401 54150 • 06005 ,10507 

, 01402 9312 06006 . 10509 81403' 54153 07001 54500 
1404 9303 07002 54503 

01405 9322 07003 54504 
01501 5475 07004 54505 
01501 5475 07005 54510 , 
01502 54n 07006 54520 
01503 54116 07007 545~2 , 
01504 9314 07009 545 33 

, 01601' 5408 07010 545134 
, 01602 5409 07101 '54574 

01701 54174 07201 ' 54540 
07301 54502 

01702 54175 07401 54551 
01901 54180 07402 54S64 
02001 54130 07403 54S65 
02002 54120 07501 54S86 
02003 54L10 , 08001 54511 

08002 54515 
02004 54loo 08101 545140 

10101 741 
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Digital COUNTERS FLIP-FLOPS 

ARITHMETIC FUNCTIONS Devk:e M385101 Description Source Device M3851 01 Description Source 

Device M3851 01 Description Source 4013 05101 Dual "0" Flip-Rop wilh National 
" 

54L04 02005 Hex Inverter National Set/Reset RCA 
9304 00603 Dual Full Adder Motorola 4017 05601 Decade Counter/Divider, 

Decoded Output RCA 4027 05102 Dual J-K Master-Slave Flip- National 
5482 00601 2-BH Binary Full, AIIder ITT Flop RCA 

Motorola 4018 05602 Presettable Divlde-by-N 5470 00206 Positive Edge-Triggered Fairchild 
5483 00602 4-Bit Binary Full Adder ITT 

Counter RCA J-K Flip-Flop ITT 
(Look-Ahead Carry) Motorola 4020 05603 14-Bit Binary Counter RCA Motorola 

Signetics Signetics 
TI 4022 05604 DiVide-%8 Counter/ TI 

Divider, ecoded Output RCA 5472 00201 J-K Master Slave Flip-Flop ITT 5485 15001 4-8It Magnitude 
Comparator SigReties 4024 05605 , 7 -Bit Binary Counter RcA (AND Inputs) Motorola 

National 
54181 01101 Arithmetic Logic/Function Motorola 5490 

Gen. Signetics 
01307 Decade Counter, Ripple ITT Signeties 

Motorola TI 

54182 01102 Look-Ahead Carry Motorola 
5492 01301 DiVide:,~-Twelve Counter ITT 5473 00202 Dual J-K Master Slave Flip- ITT 

Genellltor Signeties 
(~2, . ) Motorola Flop Motorola 

Signeties National 
, Signeties 

5493' 01302 4-Bit Binary Counter ITT TI , 

BUFFERS, INVERTERS Motorola 
5474 00205 Dual D-Type Edge-Triggered Fairchild Signeties 

Flip-Flop ITT 
54160 01303 Synchronous Decade Motorola National 

935 03002 Hex Inverter ITT Counter National Signeties 
Signeties TI 

936 03003 Hex Inverter ITT 
5476 00204 Dual J-K Master Slave Flip- ITT 54161 01306 Synchronous 4-Btt Binary Motorola 

4007 05301 Dual Complementary Pair National Counter Nalional Flop with Preset and Clear National 
plus Inverter RCA Signetics Signetics 

TI 
4009 05501 Hex BufferiConverter, National 54162 01305 FuilySynchronous Decade Motorola 

00207 Dual 0, Type Flip-Flop Inverting RCA Counter '. . National 5479 Motorola 

4010 05502 Hex Buffer/Converter, National 
Signeties 

54107 00203 Dual J-K Master Slave Flip- Motorola 
Non-Inverting RCA 54163 01304 Fully Synchronous 4-BH Motorola Flop National 

Binary Counter ~~~~ Signetics 
4041 05505 Quad True/ TI 

Complement Buffer RCA 
54192 01306 Decade Up/Down Counter Motorola 54174 01701 Hex D-Type Flip-Flop Motorola 

4049 05503 Hex Buffer/Converter, National National 
Inverting RCA 54193 01309 Binary Up/Down Counter Motorola Signeties 

4050 05504 Hex Buffer/Converter, National , 54175 01702 Quad D-Type Flip·Flop Motorola 
Non-Inverting RCA National 

DECODERS Signeties 
5404 00105 Hex Inverter Fairchild Motorola ITT 54H72 02201 J-K Master-Slave Flip-Flop 

Motorola 5442 01001 BCD-to-Decimal Decader In 
(AND Inpuls) Signeties 

National Motorola 54H73 02202 Dual J-K Master-Slave Flip- Signetics 
¥~netics Signetics Flop Motorola 

5405 00IOS Hex Inverter, DIC Fairchild 
5443 01002 Excess 3Cto-Decimal Motorola 54H74 02203 Dual OoType Edge-Triggered 

ITT 
, Decoder Signeties Flip-Flop Signeties 

Motorola 5444 01003 Excess 3-Gray-to-Decimal Motorola 54H76 02204 Dual J-K Rip-Rop TI Signetics 
National Decoder Signeties 
Signeties 54Hl01 02205 J-K Negative Edge-Triggered Motorola 
TI 5445 01004 BCD to Decimal Decoder, O/C Motorola Flip-Flop (AND-OR Inputs) Signetics 

5437 00302 Quad 2-lnput NAND ITT 5448 0100S BCD to Seven Segment Motorola 54Hl03 02206 Dual J-K Negative Edge Motorola 
Buffer Motorola Decoder/Driver with Triggered Flip-Flop Signeties 

National 30V Output 
Slgneties i 

Motorola 
54L71 02101 J-K Master-Slave Flip-Flop 

TI 5449 01009 BCD to 7 ~ment (AND-OR Inpuls) National 
Decoder, 0 

6438 00303 Quad 2-Ir;rt NAND Fairchild < 54L72 02102 J-K Master-Slave Flip-Flop 
Buffer, 0 Motorola 54145 01005 BCD to 7 Segment Decoder Motorola (AND Inputs) National 

National 
Signeties 54L73. 02103 Dual J-K Master-Slave Flip-
TI Flop National 

5440 00301 Dual 4-lnput NAND Fairchild DRIVERS 54L74 02105 Dual 0-Type Edge-Triggered 
Buffer ITT Flip-Flop National 

Motorola 
National 5406 00801 Hex Inverter Buffer/Driver, Fairchild 54L78 02104 Dual J-K Master-Slave Flip-

Nationaf Signeties OIC High Vo~age Dutput ITT Flop 
TI Motorola 

National 54S74 07101 Dual D Flip-Flop Signeties 
5412516 15301/2 Quad Gated Buffer, 3 State Signetics TI 

54H04 02305 Hex Inverter Fairchild 5407 00803 Hex Buffer/Driver; OIC Fairchild 
ITT High Voltage Output ITT GATES, AND/NAND Motorola Motorola 
Signeties National 
TI TI 

Dual 4-lnput NAND Gate, Fairchild 930 03001 
54H40 02401 Dual4-lnput NAND Buffer Motorola 5416 00802 Hex Inverter Buffer!Driver, Fairchild Expandable ITT 

Signetics O/C High Voltage Output ITT 
Quad 2-lnput NAND Gate Fairchild TI Motorola 946 03004 

National ITT 
54LS04 30003 Hex Inverter National TI 

962 03005 Triple 3-lnput NAND Gate Fairchild Signetics 
6417 00804 Hex Buffer!Driver, O/C Fairchild ITT 

64LS05 30004 Hex Inverter, D/C National High Voltage Output ITT 
Quad 2-lnput NAND Gate National Signetics Motorola 4011 05001 

National RCA 
54LS37 30202 Quad 2-lnput NAND Buffer Slgnetics TI 

Dual 4-lnput NAND Gate National 4012 05002 
54504 07003 Hex Inverter Signeties RCA 

I 

54S05 07004 Hex Inverter, O/C Signeties 4023 05003 Triple 3-lnput NAND Gate National 
RCA 

54S4O 07201 Dual4-lnput NAND BUffer Signeties 

Based on QPl-38510-26. 1 November 1976 
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Gates, AND/NAND (cont) Gates, AND/NAND (cont) Gates, AND-OR/AND-OR-INVERT (cont) 

Device M3851 01 Description Source Device M3851 01 Description Source 
. 

Device M3851 01 Description Source 

5400 00104 Quad 2-lnput NAND Gate Fairchild 54LS10 30005 Triple 3-lnput NAND Gate National 54LS51 30401 Dual 2/3-lnputAOI Gate National 
lIT Signetics Signetics 
Motorola TI TI 

-- National 2-2-2-3-lnput AOI Gate Signetics 54LSll 31001 Triple 3-lnput 
54LS54 30402 National 

TI National TI 
AND Gate 

5401 00107 Quad 2-lnput NAND Gate, Fairchild 54S51 07401 2-2-lnput AOI Gate Signetics 
OIC lit 54LS12 30006 Triple 3-lnput NAND Gate, OIC National 

4-2-3-2 Input AOI Gate / Motorola Signetics 54S64 07402 Signetics 
National 4-2-3-2 Input AOI Gate, OIC Signetics 54LS15 31002 Triple 3-lnput National 

54S65 07403 Signetics 
TI AND Gate, DC 5486 00701 Quad 2-lnput Exclusive OR Fairchild 

5403 00109 Quad 2-lnput NAND GATE, Fairchild Gate lIT 
OIC ITT 54LS20 30007 Dual 4-lnput NAND Gate National Motorola 

Motorola Signetics Signetlcs 
National \ TI 
Signetics 54LS21 31003 Dual4-lnput National TI 

AND Gate Signetics 
5408 01601 Quad 2-lnput AND Gate Fairchild GATES, EXCLUSIVE OR/NOR 

ITT S4LS22 30008 Dual4-lnput NAND Gate, OIC National 
Motorola Signetics 
Signetics 

54LS30 30009 B-Input NAND Gate National 4030 05303 Quad Exclusive OR Gate National 

5409 01602 Quad 2-lnput AND Gate, Fairchild Signetics 
Quad 2-lnput National OIC Motorola 54LS86 30502 

Signetics 54LOO • 02004 Quad 2-lnput NAND Gate National Exclusive OR 

5410 00103 Triple 3-lnput NAND Gate Fairchild 54L03 02006 8r~d 2-lnput NAND Gate, 54LS266 30303 Quad 2-lnput Exclusive n 
lIT National 

NOR Gate, OIC 
Motorola 54L10 02003 Triple 3-lnput NAN.D Gate National National 54SB6 07501 Quad 2-lnput Exclusive 
Signetics 
n 54L20 02002 Dual 4-lnput NAND Gate National OR Gate Signetics 

5412 00106 Trte 3-lnput NAND Gate, 
54L3O 02001 B-Input NAND Gate National 10507 06005 Triple 2-lnput Exclusive 

01 _ TI 54SOO 0700) Quad 2-lnput NAND Gate Signetics ORiNOR Gate Motorola 

5420 00102 Dual 4-lnput NAND Gate Fairchild 54S03 07002 Quad 2-lnput NAND Gate, 
ITT OIC Signetics 
Motorola GATES; OR/NOR / 
National 54S10 07005 Triple 3-lnput NAND Gate 
Signeties . Signeties 
TI 

54S11 OBOOI Triple 3-lnput AND Gate Signetics 4000 05201 Dual 3-lnput NOR Gate 
5426 00805 Quad 2-lnput NAND Gate, plus Inverter RCA 

OIC Signetics 54S15 OB002 Trte 2-lnput AND Gate, 4001 05202 Quad 2-lnput NOR Gate' • 01 Signetics. National 
5430 00101 8-lnput NAND Gate Fairchild RCA 

~torola 54S20 07006 Dual 4-lnput NAND Gate Signeties 
4002 05203 Oual4-lnput NOR Gate National 

National 54S22 07007 Dual 4-lnput NAND Gate, RCA 
Signetics OIC .- Signetics 

4025 05204 . Triple 3-lnput NOR Gate National TI 
54S133 07009 13-lnput NAND Gate Signetics RCA 

54Hoo 02304 Quad 2-lnput NAND Gate Fairchild 
5402 00401 Quad 2-lnput NOR Gate lIT 54S134 07010 12-lnput NAND Gate, 3 State Signeties Fairchild 

Motorola ITT 
Signeties Motorola 
TI National 

GATES, AND-ORIAND-OR-INVERT Signeties 
54HOI 02306 Quad 2-lnplil NAND Gate, Motorola TI 

OIC Signeties 
TI National 

4019 05302 Quad AND-OR Select GAte RCA 5423 00402 Dual 4-lnput NOR Gate Motorola 
54H08 15501 Quad 2-lnput AND Gate Signetics with Strobe, Expandable TI 

5450 00501 2-2-lnput AOI Gate, lIT 
54Hl0 02303 Triple 3-lnput NAND Gate Fairchild Expandable Motorola 5425 00403 Dual 4-lnput NOR Gate Motorola 

ITT National with Strobe TI 
Motorola Signetics --
Signeties TI 5427 00404 Triple 3-lnput NOR Gate Fairchild 
TI Motorola 

5451 00502 2-2-lnput AOI Gate, lIT TI 
54Hll 15502 Triple 3-lnput AND Gate Signeties Expandable Motorola 

National 54LS02 30301 Quad 2-lnput NOR Gate Signetics 
54H20 02302 Dual 4-lnput NAND Gate Fairchild Signetics TI 

ITT TI 
Motorola 5453 00503 lIT 

54LS27 30302 Triple 3-lpput NOR Gate TI 
Signeties 2-2-2-2-lnput AOI Gate, Signeties 

Expandable Motorola TI National 
54H21 15503 Dual 4-lnput AND Gate Signetics Signeties 54LS32 30501 Quad 2-lnput National 

TI OR Gate Signetics 
54H22 02307 Dual 4-lnput NAND Gate, Fairchild 5454 00504 2-2-2-2-lnput ADI Gate tTl DIC Motorola 

Signetics Motorola 54S02 07301 Quad 2-lnput NOR Gate Signetics 
National 

54H30 02301 B-1 nput NAND Gate Fairchild ~igneties 10501 06001 Quad 2-lnput ORIN OR Gate Motorola 

lIT 10502 06002 Quad 2-.lnput Gate 
Motorola 54H50 04001 2-2-lnput AOI Gate, Motorola (3 NOR; 1 OR/NOR) Motorola 
Signeties Expandable Signetics TI 10505 06003 2-3-2-lnput ORiNOR Gate Motorola 

54LSOO 3000r Quad 2-lnput NAND Gate National 54H51 04002 Dual 2-2-lnput ADI Motorola 
Gate Signeties 10506 06004 4-3-3-lnput ORiNOR Gate Motorola 

Signeties 
TI 54H53 04003 2-2-2-3 Input AOI Gate, Motorola 10509 06006 4-5-lnput ORINOR Gate Motorola 

54LS03 30002 Quad 2-lnput NAND Gate, O/C National 
Expandable Signeties 

Signetics 
54H54 04004 2-2-2-3-lnput AOI Gate Motorola 

54LSOB 31004 . Quad 2-lnput National Signeties LATCHES 
AND Gate 

4-4-lnput AOI Gate, 54H55 04005 Motorola 
Expandable Signetics 9314 01504 Quad Multffunetion Latch Motorola 
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Latches (cont) Amplifiers (cont) 

Device M38510i Description Source Device M38510/ OescriptiC!n ' Source 

5475 01501 Quad 'BiStable latch, Motorolil 741 10101 Operational Amplifier AMD 
Complementary Output Signeties Fairchild 

Quad Bistable Latch 
Intersil 

5477 01502 Motorola 
Signetics 

747 10102 Dual Operational Amplifier AMD 
54116 01503 Dual 4-Bit Latch with Clear Signetics Fairchild 

National . 
MULTIPLEXER, COMPARATORS 

9309 01404 Dual 4-lnput Multiplexer AMD 710, 10301 Voltage Comparator Fairchild ITT 
Motorola 
Signeties 

9312 01402 8-Channel Data Selector/ AMD VOL TAGEREGULA'TORS 
MuHiplexer ITT 

Motorola -
9322 01405 Quad 2-lnput Data Selector/ AMD 723 10201' Voftage ~egulator Fairchild 

MuHiplexer (Non- m -
Inverting) Motorola 

Signetics 
Memory 54150 01401 16-~hannel Data Selector/ Signetics 

Mu iplexer 

54151 01406 8-lnput Muftiplexer Motorola PROM Signeties I 
54153 01403 Dual 4-Channel Data Motorola 

Selector/Muftiplexer National HPROM0512 512-Bit Programmable' 
Signetics 

20101 Read Only Memory Harris , 

MULTIVIBRATORS SHIfT REGISTERS 

, 54121 01201 Monostable MuHivibrator ITT National 

Motorola 
4006 05701 18-Bit Static S.R. RCA 

Signetics , 4014 05702 8-Bit Static S.R. National 
(Synchronous) RCA 

54122 01202 Retrig~rable Monostable 
Muitivi ratar with Clear Motorola 4015 05703 Dual 4-Bit Static S.R. Nationa; 

54123 01203 Dual Retriggerable Mono, ,AMD RCA , 

stable Multivibrator Motorola 4021 05704 8-BH Static S.R. National with Clear Signeties, (Asynchronous) RCA 

4031 057~5 64-Bit Static S.R. National 
RCA 

MISCELLANEOUS -
54L95 02801 4-Bit Parallel Access S.R, Na~onal 

54180 01901 9-Bil Odd/Even Parity' Motorola 5495 '00901 4-Bit ParaUel Access S.R. Motorola 
Generator/Checker Signeties Signeties 

5496 ,00902 5-BitS.R. Motorola 

Interface Signeties 

54164 00903 8-Bit Serial-In Parallel-Out, 
S.R. Signetics -

LINE DRIVERS AND RECEIVERS 54165 00904 8-8it Parallel-Serial S.R. Motorola 

54194 00905 4-BitUnive,rsal S.R. Motorola 
54S140 08101 Dual 4-lnliut Positive Signetics 

54195 00906 4-BH Parallel Access S.R. Motorola' NAND line Driver, 

I 

55107 10401 Differential line Receiver TI I 

55108 10402 Differential Une Receiver Fairchild 
, n , I 

55113 10405 Dual Differential line 
Driver, Thre&-State TI 

55114 10403 Dual Differential line AMD 
D,river Fairchild 

,I 55115 Hi404 ' Dual DHferentialline AMD' i 
Receiver Fairchild 

I 

Linear' 
\ 

, AMPLIFIERS ( 

lOlA' 10103 OperatiOnal Amplifier AMD 
Fairchild 

I , National 

108" 1~104 Operational Amplifier AMD 
Fairchild 
National, , 

<§l Ie MASTER 18:77 
Based on QPl-38510-26.1 November 1976 137 



'IISTEI 
SELECTII. 

( 

The Master Selection' Guide Is the most compre
hensive directory of integrated clrc~itry available 
In the United States. It organizes them into' cate
gories - digital, interface, linear, memory and 
microprocessor. Within, these categories itclassi- ' 
fies the devices by type (i.e., CMOS, ECL, TTC, etc.) 
and by function (counters, gates, flip-flops, etc.). 
Furthermore, the guide ',ncludes detailed data pro
vided by the manufacturers for those products 
which they have chosen as particularly Important. 

\ 
\ 

how to use the· 
master selection.' guide 
This guide provides sufficient information to make 
initial product selections, to lead you to a group 
of device numbers and manufacturers' names. It 
enables you to find the products which are most ._ 
apt to fulfill your major requirements 'and then pro
vides data to help you make your final choice. All 
devices that appear in this selection, both in the 
initial selection guide and in the data pages, 'are 
included in the Part Number and Product Indexes. 
These index listings lead to the page and the line 
on that page where each device appears. Users of 
the 1976 IC Master will find several new features in 
the 1977 selection guide. These include an alpha-

. . , '. . 
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betized topic index which 'starts on the next page. 
The coverage of industrial and consumer circuits 
has been greatly expanded; the guide now identifies 
these products by model number and covers digital, 
linear and digital-linear combinations under one 
heading, Linear & Consumer, Circuits. The TTL 
major families,TTL, TTL-LS, TTL-H and TTL-S have 
been combined under one heading to facilitate 
function comparisons. And the Microprocessor sec
tion has been enlarged, grouping microprocessor 
'system c,omponents together by processor type and 
adding many n.ew system descriptions. 
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Function 

A 
AC Detector 
Active Filter 
Active Terminator 
Adders 

Address latch 
Eleinent 

Alarm CirclJits 
Amplifier/Detector 

FM IF 
Amplifiers , 

AC 

AGC/Squelch 
/" ' 

AM/FM IF 
AM/FM IF and AF 
Audio; Power 
Current 
Differential! 

Cascade 
Differential Input! 

Output' 
FolloWers ',' 
Hearing Aid 
Instrumentation 

Isolation 
Limiting 
log/Antilog; 
Microphone 
Mixer/RF 
Operational 

Preamplifier ' 

RF 
RF Detector/video 
Sense 
Single Ended 
InplJt!Output 
Transconductance 
Video, IF and RF 
Wideband 

Analog Memories 
Analog Switches 
ArithmetiC; logic 

Element 
Arithmetic logic 

Register Stack 
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, Section 

Linear-Other Devices 
Linear-Other Devices 
Digital.:.,.ECl 10000, Miscellaneous 
DigitaJ-CMOS, Arithmetic FunctiOnS 
Digital-ECl 10000, Arithmetic Functioris 
Digital-TTL, Arithmetic Functions 
Digital-Special 

Microprocessors-System Components 
, Linear-Other Devices 

Linear-Consumer Circuits 

Linear-Other Devices 
Linear-7SpecialPurpose 
Linear-Ar;nplifierl?, Special Purpose 
Linear-Consumer Circuits 
Linear-Consumer Circuits 
Linear-Consumer Circuits 
Linear-Consumer Circuits 
Linear:-Amplifiers, Special Purpose 

Linear~Amplifiers, Special' Purpose 

Linear-Amplifiers, SPecial Purpose 
Linear-:-Followers 
Linear-<:::onsumer Circuits 
Linear-Amplifiers, Special Purpose 
Linear-,-Operational Amplifi,er 

Characteristics r; 

Linear-Amplifiers, Special Purpose 
Linear-Amplifiers, Special Purpose 
Linear-Amplifiers, Special Purpose 

, lineari-Amplifiers, Special Purpose 
Linear-Consumer Circuits 
Linear""::Operational Amplifier 

Characteristics 
Linear-Operational Amplifiers, General 

Purpose 
Linear-Operational Amplifiers, High 

Output Current ' 
Linear-Operational Amplifiers, H,igh 

Speed 
\-inear-Operational Amplifiers, High 

Voltage ' 
. Linear-Operational Amplifiers, low Bias 

Current 
Linear-:Operational Amplifiers, low Qritt 

. Linear-Operational AmpHfiers, 
Programmable '., 

Linear-Openitional Amplifiers; Single 
Supply , 

Linear-Operational Amplifiers, Wide 
Bal)d 

Linear-Amplifiers, Special Purpose 
Linear-Consumer Circuits 
Linear-Amplifiers, Special Purpose 
Linear-Consumer Circuits 
Interface-Sense Amplifiers 
'\ " 

Linear-Amplifiers, Special, Purpose 
Linear-Amplifiers, Special Purpose 
Linear-Amplifiers, Special Purpose 
Linear-Amplifiers, Special Purpose 
Linear-:-Other Devices 
Interface-Analog Switches 

Digital-TTL, Arithmetic Functions 

Digital-CMOS, Arithmetic Functions 
Microprocessors-System Components 

MASTER SELECTION GUIDE-INDEX 

Function. Section 

Arithmetic logic Unit Microprocessors-System Components 
Digitai-CMOS, Arithmetic' Functions 
Digital-ECl 10000, Arithmetic Functions 
Digital-ECl 100K', Arithmetic Functions 
Digital-TTL, Arithmetic Functions " 

Arrays 
Bipolar 
CMOS 
Custom 

Thyristor/ 
Transistor 

Transistor 
Transistor/Diode 

Asychronous 
Communication 

\ Controller 
Audio Noise 

Reduction Dolby 

B 

Linear-Arrays 
Linear-Arrays, Special Arrays 
Digital-Special 
Linear-,-Other Deliices 

Linear-Arrays, Special Arrays 
Linear-Arrays, Transistor Arrays 
Linear-Arrays, Special Arrays 

Microprocessors-System Components 

Linear-Consumer Circuits 

Bandpass Filters Linear-Teleco'mmunication Circuits 
Baseband Channel 

Amplifier Linear-Telecommunication Cir-cuits 
Baud Rate Generator Digital-Special 

Interface-Serial Transmitters, 'Receivers 
Bidirectional Bus 
/ Driver 
Bidirectional Port 
Bidirectional 

Transceiver 

Bit Rate Generator 

Bucket Brigade 
Device 

Buffers 

, Microprocessor-System Com ponents 
Microprocessor-System Components 

Interface-Line Circuits, Une Transceivers 
Microprocessor-System Components 
Digital-CMOS, Miscellaneous , 
Microproce,ssQrs-System Components 

Linear-Other Circuits 
Digital-CMOS, Buffers/Inverters 

• Digital-ECl 10000, Buffers 
, DigitaliH N I LlHTl, Buffers/I nverters, 
Digital-TTL, Buffers/Inverters 
Digital-TTL, Drivers 
Microprocessors-System' Components 

Bus Interface Circuits Interface-Line Circuits 
I Microprocessors-System, Components 

Bus Receiver ' Digital-ECl 10000, Miscellaneous 

Bus'Switch 
Bus Transceiver 

Interface-Line Circuits ' 
\ Digital-TT,l, Miscellaneous 

pigital-ECl 10000, Miscellaneous 
Digital-TTL, Miscellaneous 
Interface'-Line Circuits 
Microprocessor-System Components 

Calculator Circuits Linear-Consumer Circuits 
Calculator, Display 

Interface Linear-Consumer Circuits 
Calculator, Keyboard 

Entry Sequence 
Memory Linear-,.Consumer Circuits 

Calculator, Printing Linear-Consumer Circuits 
Camera ~xposure 

Control 
Cassette Controller 
CCD Memories 
Central Processing 

Linear-Consumer Circuits 
Microprocessor-System Components 
Memories-RAMs, CCD Memories 

, 'Unit Microprocessors-System Components 
Character Generators Mjmlory-Character Generators 
Clock Digital"-CMOS, ,Oscillators/Dividers 

Clock Buffer 

Clock Generator 
Code Converters 

Linear-Consumer Circuits 
Interface-Memory and Peripheral Drivers, 
Microprocessors-System Components 
Microprocessoi;s-System Components 
Memory-Code Converters , 
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Function 

Coin Box Circuits 
'Compander 
Comparators, Digital 

Comparators, Linear 

Compressor 
(Compander) 

Contact Bounce 
. Eliminator 

Control Element 
Control ROM 
Control Sequencer 
Converters 

Analog to Digital 

BCD to Binary 
Binary to Phone 

Pulse 
Digital tQ Analog 
Voltage to 

Frequency 
Correlation 
Counters 

Binary . 

Decade 

Counter Time Base 
Counting Register 
CRC Generatorl 

Checker 

o 

Section 

Linear-Telecommunication Circuits 
Linear-Telecommuoication Circuits 
Digital-CMOS, Arithmetic Functions 
Digital-ECl10000, Arithmetic Functions 
Digital-ECl III, Arithmetic Functior.s 
Digital-HNILlHTl, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 
Linear-Comparators, Single 
. Comparators 

Linear-Comparators,Dual 
Comparators 

Linear-Comparators, Quad 
Comparators 

Linear-Phase locked loop Circuits 

Linear-Telecommunication Circuits' 

. Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 
Microprocessors-System Components 
Micropro<;essors-System Components 
Microprocessors-System Components 

Interface-Analog to Digital Converters, 
Binary Output 

Interface-Analog to Digital Converters, 
Decimal Output 

Linear-Other Devices 
Digital-TTL,· Miscellaneous 

Digital-CMOS, Miscellaneous 
Interface-Digital to Analog Converters 

.Linear-Other Devices 
Digital-special . 
Digital-CMOS, Counters 

. Digital-ECl III, Counters . 
Digital-HNllIHTl, Counters 
Digital:-TTL, Counters 
Digital-Special 
Digital-CMOS, Counters, Binary . 
Digital-"E;:Cl 10000, Counters, Binary 
Digital-ECl 95000, Counters 
Digital-ECl III, Counters 
Digital-HNILlHTl, Counters 
Digital-TTL, Binary Counters Up 
Digital-TTL, Binary Counters Up/Down 
Digital:-Special 
Digital-CMOS, Counters, Decade 
Digital-ECl10000, Counters, Decade 
Digital-ECl 95000, Counters 
Digital-ECl III, Counters 
Digital-HNIL/HTl, Counters 
Digital-TTL, Decade Counters Up 
Digital-TTL, Decade Counters Up/Down 
Digital-TT~, Miscellaneous. 
Digital-Special . 
Digi~I-Special 
Digital-ECl 100K, Counters 

Interface-Error Checking Circuits 
Microprocessor-System Components 

Data Access Register Digital-CMOS; Arithmetic Functions 
. Microprocessors-System Components 

Data Path Switch Digital-CMOS, Arithmetic Functions 
Linear-Analog Switches 
Microprocessors-System Components 

Data Selectorl 
Multiplexer 
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Linear"";Analog Switches, Multiplexers 
Microprocessors-System Components 

Function 

Decoders 

FM Stereo 
Keyboard 
Tone 

Delta Modulation 
System 

Deskew FIFO 

Dialer Circuits 
Digital Filter Switch 
Digital Mixer 
Digital to Analog 

Converters 
Diode Matrix, 

Programmable 
Direct Memory 

Access 
Display Controller 
Display Drivers 
Dividers 

Double Balanced 
Mixer 

DPDT Switches 
DPST Switches 
Drivers 

Audio 
Counter Display 

DVMs 

Dynamic Memory 
Interface 

DynamiC Memory 

Section 
\ 

Digital-CMOS, Decoders 
Digital-ECl 10000, Decoders 
Digital-ECl 100K, Decoders 
Digital-TTL,. Decoders 
Digital-CMOS, Drivers 
Digital-Special 
Interface-Display Drivers 
Microprocessors-System Components 
Linear-Consumer Circuits 
Interface-Keyboard Encoders, Decoders 
Linear-Phase locked loop. Circuits 
Linear-Telecommunication Circuits' 

Linear-Telecommunication Circuits 
Memory-FIFO 
Microprocessors-General Purpose 
Linear-Telecommunication Circuits 
Linear-Telecommunication Circuits 
linear-'-Phase locked loop Circuits 

Interface-Digital to Analog Converters 

Digital-Special 

Microprocessors-System Components 
Microprocessors~System Components 
Interface-Display Drivers . .' 
Digital-Special 
Digital-CMOS,Osciliators/Dividers 
Digital-TTL, Miscellaneous 
Linear-Phase locked. loop Circuitl! 
Linear-Other Devices 

Linear-Phase locked loop Circuits 
Interface-Analog Switches 
Interface-Analog Switches 
Digital-CMOS, Drivers 
Digital-CMOS, Miscellaneous 
Digital-ECl 10000, Drivers 
Digital-ECt 100K, Drivers 
Digital-HNILlHTl, Drivers 
Digital-TTL, Decoders 
Digital-TTL, Drivers 
Digital-TTL, Miscellaneous 
Interface-Display Drivers 
Interface-Line Circuits 
Interface-Memory and Peripheral Drivers 
Linear-Consumer Circuits 
Digital-Special 
Digital-Special 
Interface-Analog to Digital Converters, 

Decimal Output 

Interface-Memory and Peripheral Drivers 
.' Microprocessors-;-System Components 

Refresh Controller Interface-Memory and Peripheral Drivers 
Microprocessors-System Components 

E 
Encoders 

Keyboard 
Error Checking' 

Circuits 
Expander 

(Compander) 

Digital-CMOS, Miscellaneous 
Digital-ECl 10000, Miscellaneous 
Digital-ECl 100K, Miscellaneous 
Digital-TTL, Miscellaneous 
Digital-Special 
Interface-Keyboard Encoder-Decoders 

Interface-Error Checking Circuits 
Di9ital-TTL, Miscellaneous 
Linear-Telecommunication Circuits 
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Function Section 

F 
Field Programmable 

Logic Array . Memory-PLAs 

First In First Out 
_ Memory . 

Flas,her 
Flip-Flops 

Floppy Disc 

Microprocessors-System Components" 

Memory-FIFO , 
, Microprocessors-System Components 
Linear-Other Devices ' 
Digital-CMOS, Flip-Flops 
Digital-ECLloooo, Flip-Flops 
Digital-ECl 95000, Flip-Flops 
Digital-ECl lOOK, Flip Flops 
Digital-ECl III, Flip-Flops ' 
Digital-HNll/HTl, Flip-Flops 

. Digital-TTL, Flip-Flops 
Digital-Special 

, Controller Microprocessors-System Components 
FM Muting/Tuning 

Point System . 
FM RFIIF Amplifier 
Followers ' 

linear-Consumer Circuits 
Linear-Consumer Circuits 
Linear-Followers 
Linear-Consumer Circuits Four Channel Sound 

Frequency Sensitive 
Switch Linear-Telecommunication Circuits 

Frequency to Voltage: 
. 'Converter Linear-Other Devices 
\ FSK Modulatorl 

Demodulator 

G 
Games, T.V. 
Gates 

AND/NAND 

AND~ORI AND-OR 

Linear-Phase Locked loop Circuits, 

Linear-Consumer Circuits 
Digital-CMOS, Gates, Miscellaneous 
Digital-HNIL/HTL, Gates, Miscellaneous. 
Oigital-TTL, Gates" Miscellaneous 
Digital-CMOS, Gates, AND/NAND 
Digitql-:ECL 10000, Gates, AND/NAND 
Digital-HNILlHTl, Gates, AND/NAND 
Digital-TTL, Gates, AND/NAND 

Invert ' Digital-CMOS, Gates, AND-ORI 
AND-OR Invert ' 

Digital-Eel 10000, Gates, AND-ORI 
AND-OR Invert ' 

Digital-ECl lOOK. Gates, AND-ORI 
AND~OR Invert 

Digital-HNll/HTl, Gates, AND-ORI 
AND"OR invert 

Digital':'" TTL, Gates, AND-ORI , 
AND-OR Invert 

Exclusive OR/~OR Digital-CMOS, Gates, Exclusive 
ORINOR 

Majority logic 

OR/NOR 

Gate Expander 
General Interface 

Circuit 

~ Ie MASTER 1877 

Digital-ECl 10000, Gates, Exclusive 
ORINOR ' 

Digital-ECl lOOK, Gates, Exclusive 
OR/NOR 

Digital-ECl 1II"Gates, Exclusive 
ORINOR 

Digital-HNILlHTL, Gates, Exclusive 
OR/NOR ' 

Digital-TTL, Gates, Exclusive ORINOR 
Digital-CMOS, Gates, Miscellaneous 
Di9ital-TTL, Gates, Miscellaneous 
Digit~I-CMOS, Gates, OR/NOR 
Digital-ECl 10000, Gates, ORINOR 
Digital-ECl 95000, Gates, ORINOR 
Digital"-ECl lOOK, Gates, OR/NOR 
Digital-ECl III, Gates, OR/NOR 
Digital-TTl,Gates, OR/NOR 
Digital-:-Special 

, Digital-HNll/HTl, Gates, Miscellaneous 

Microprocessors-System Components 

'MASTER SELECTION GUIDE-INDEX 

Function 

General Purpose 
Input/Output 

Ground Fault 
Interrupter 

H 
Hall Effect Devices 

Hamming Code 
Detector and 
Generator 

Section 

Microprocessors-System Components 

Linear-Consumer Circuits 

Digital-Special 
Linear-Other Devices 

Digital-TTL, Miscellaneous 
Interface-Error Checking Circuits 

Identity Comparator Digital-TTL, Arithmetrc Functions 
Image Sensor Linear-Other Devices 
Input/Output 

Conttol Uriit 
Interface Latch 

Microprocessors-System Components 

Element Microprocessors-System' Components 
Interrupt Control UnitMicroprocessors-System Components 
Interrupter" Ground' - . 
, Fault Linear-Consumer Circuits, 

Interval 'Timer Linear-Timers' 

Inverters 

K 

Microprocessors-System Components 
Digital-CMOS, Buffers/lnverters 
Digital-HNILlHTl, Buffers/lnverters 
Digital-HNIL/HTl, Gates, Miscellaneous 
Digital-TTL, Buffers/Inverters 

Keyboard Encoders Interface-Keyboard EncoderS, Decoders 

L 
Last In First 

Out Memory 
latches 

Memory-llFOs 
Digital-CMOS, Latches 
Digital-,.ECl.l0000, Latches 
Digital-ECl 95000, Latches 

.Digital-ECl lOOK, latches 
Digital,-ECl III, latches 
Digital-HNILlHTl, latches 
Digital-TTl" latches , 
Microprocessors-System Components 

l~vel Detector Linear-Other Devices 
Light Activated Switch Linear-0ther Devices 
Light Detector Linear-'Other Devices . 
Line Drivers Interface-'lineCircuits, Single, Ended 

Line Receivers 

Line transceiv~r 

logic Processor 
look Ahead Carry 

Generator 

Interface-line Circuits, Differential 
Digital-ECl 10000, Miscellaneous 
Digital-ECl lOOK, Miscellaneous 
Digital-ECl III, Miscellaneous 
Interface-Line Circuits, Single Ended 
Interface-Line Circuits, Differential 
Interface-Line Circuits, Single Ended 
Interface-Line Circuits, Differential 
Microprocessors-:System Components 

Digitai-CMOS, Arithmetic Functions 
Digital-ECL 10000, Arithmetic Functions 
Di9ital-TTL, Arithmetic Functions 
Microprocessor-;-SystElm Components 

loW Battery Indicator Linear-Other Devices 

M 
Memories 

Active Element 
CAM 

Character 
Generators 
Code Converters 

Digltal-TTL, Memories 
Digital-CMOS, Memories 
Digital-TTL, Memories 

Memory-Character Generators 
Memory-Code Converters 
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Function Section 

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

LIFO Digital-CMOS, Memories 
Memory-~IFO 

PlA Memory-PlAs 
PROM Digital-ECl 10000, Memories 

Memory-PROMs 
Microprocessors-System Components 

RAM Digital-CMOS, Memories 
Digital-ECl 10000, Memories 
Digital-ECl 95000, Memories 
Digital-ECl 100K, Memories 
Digital-TTL, Memories 
Memory-RAMs, Dynamic 
Memory-RAMs, CCD Memories 
Memory-RAMs, Static 
Microprocessors-System Components 

ROM Digital-CMOS, Memories 
Memory-EAROMs 
Memory-ROMs, Static 
Memory-ROMs, Dynamic 
Microprocessors-System Components 

Memory Control Unit Microprocessors-System Components 
Memory Drivers Interface-Memory and Peripheral Drivers 
Memory Interface Interface-Memory and Peripheral Drivers 

Microprocessors-System Components 
Memory Refresh 

logic Circuits 

Micro Address 
Generator 

MICROM 
Micro Computer 
Micro Controller 

Microprocessor 

Microprogram 
Control Unit 

Microprogram 
Sequencer 

Mixer 
Modem 

Modulator 

Motor Speed 
Regulator 

Multiplexers 
Analog 
Digital 

Multipliers 

Binary 
Binary Rate 

Decade Rate 
Multipliers/Dividers 
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Digital-TTL, Miscellaneous 
> Interface-Memory and Peripheral Drivers 

Digital-TTL, Miscellaneous 
Microprocessors-System Components 
Microprocessors:-System Components 
Digital-TTL, Arithmetic Functions 
Microprocessors-System Components 
Digital-TTL, Arithmetic Functions 
Microprocessors-Selection Tables 
Microprocessors-System Components 

Microproce~sor-System Components 

Digital-TTL, Miscellaneous 
Microprocessor-System Components 
Linear-Amplifiers, Special 
Digital-CMOS, Miscellaneous 
Linear-Telecommunication Circuits 
Linear-Other Devices 
Microprocessors-System Components 
Linear-Other Devices 
Linear-Consumer Circuits 

Linear-Other Devices 
I 

Interface+-Analog Switches, Multiplexers 
Digital-CMOS, Multiplexers 
Digital-ECl 10000, Multiplexers 
Digital-ECl 100K, Multiplexers 
Digital-HNILlHTL, Multiplexers 
Digital-TTL,. Multiplexers 
Digital":"-ECl 10000, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 
Microprocessors-System Components 
Linear-Other Devices . 
Digital-CMOS, Arithmetic Functions 
Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 
Digital-TTL, Miscellaneous 
Linear-Other Devices 
Microprocessors-System Components 

Function 

Multivibrators 

Monostable/ 
Astable 

Music Circuits 

N 

Section 

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

Digital-CMOS, Multivibrators 
Digital-ECl 10000, Multivibrators 
Digital-ECl 100K, Multivibrators 
Digital-HNILlHTl, Multivibrators 
Digital-TTL, Multivibrators 
Linear-Consumer, Organ Circuits 

Nines Complementer Digital-CMOS, Arithmetic Functions 

o 
Organ Circuits 
Oscillators 

p 
Paralle.1 Data 

Controller 
Parallel Interface 

Element 
Parity Generator 

Parity Tree 

Peripheral Drivers 
Peripheral 

Input/Output 
Peripheral Interface 

Adapter 
Phase Comparator 

Phase Frequency 
Deteytor 

Phase locked 
loop Circuits 

Stereo Decoders 
Polynomial 

Generator 
, 

Preamplifier 
Audio ~ 

Prescalers 

Printer Controller 
Printer Interface 
Priority Encoder 
Priority Interrupt 
Processing and 

Control Element 
Programmable CRT 

Controller 
Programmable 

General Purpose 
I/O 

Programmable 

Linear-Consumer Circuits 
Digital-OMOS, Oscillators/Dividers 
Linear-Phase locked loop Circuits 

Microprocessors-System Components 

. Microprocessors-System Components 
Digital-CMOS, Miscellaneous 
Digital-ECl 10000, Miscellaneous 
Digital-ECl 100K, Miscellaneous 
Digital-TTL, Miscellaneous 
Interface-Error Checking Circuits 
Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 
Interface-Memory and Peripheral Drivers 

Microp~ocessrs-System Components 

Microprocessors-System Components 
Digital-CMOS, Miscellaneous 
Interface-Phase locked loop Circuits 

Digital-TTL, Misc'ellaneous 
Linear-Phase. locked loop Circuits 

Digital-CMOS, Miscellaneous 
Linear-Phase locked loop Circuits 
Lin.ear-Consumer Circuits 

Digital-TTL, Miscellaneous 
Interface-Error Checking Circuits 
Linear-Amplifiers, Special 
Linear-Consumer Circuits 
Digital-Special 
Linear-Phase locked loop Circuits 
Microprocessors-System Components 
Microprocessors-System Components 
Digital-CMOS, Miscellaneous 
Microprocessors-System Components 

Microprocessors-System Components 

Microprocessors-System Components 

. Microprocessors-System Components 

Interface Controller Microprocessors~System Components 
Programmable 

Keyboard/Display 
Device Interface-Keyboard Encoders 

Microprocessors-System Components 
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Function 

Programmable 
logic Arrays 

Programmable 
. Systems Interface 

Prograin Memory 
Program Stack 
Program Storage 

Unit 
PROMS 
Pulse Stretcher 

Q 

Section 

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

Microprocessors-System Components 
Microprocessors-System Components 
Microprocessors-System Compo'nents 

Microprocessors-System Components 
Memory-PROMs . 
Digital-HNIL/HTl, Miscellaneous 

Quad Power Strobe Digital-TTL, Miscellaneous 

R 
Radio Transmitter 
RAM Interface 

RAMS 
Read Amplifierj 

Preamplifier 
Receiver AM 
Receiver AM/FM 
Register File 
Regulator, 

Motor Speed 
Regulator, 

Switching 
Regulator, 

Voltage 
Relay Driver 
Remote Control 

Circuits 

. RMS Converter 
ROMS 

S 
Sample and Hold 

Circuits 
Sense Amplifiers 
Sequence 

Controller 
Serial Receiver 
Serial Transmitter 
Serial Data 

Controller 
Servo Driver 
Shift Registers 

Schmitt Trigger 

Sine Wave. 
Generator 

Smoke Detector 
Sonar Transceiver 

Speedometer 
Circuit 

SPOT Switches 
SPST Switches 
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Linear-Other Devices 
Interface-Memory and Peripheral 

Interface 
Microprocessors-System Components 
Memory-RAMs 

Linear-Amplifiers, Special Purpose 
Linear-:-Consumer Circuits 
Linear-Consumer Circuits 
Digital-TTL, Memories 

Linear-Consumer Circuits 

Linear-Other Linear Devices 

Linear-Voltage Regulators 
Linear-Consumer Circuits 

Linear-Consumer Circuits, T.V. 
Remote Control 

Linear-Other Devices 
Memory-ROMs 

Linear-Other Devices 
. Interface-Sense' Amplifiers 

Microprocessors-System Components 
Interface-Serial Transmitters-Receivers 
Interface-Serial Transmitters-Receivers 

Microprocessors-System Components 
Linear-Consumer Circuits 
Digital-CMOS, Shift Registers 
Digital-ECl 10000, Shift Registers 
Digital~ECl 95000, Shift Registers 
Digital-ECl 100K, Shift Registers 
Digital-ECl III, Shift Registers 
Digital-HNILlHTL, Shift Registers 
Digital-TTL, Shift Registers 
Memory-Shift Registers, Dynamic 
Memory~Shift Registers, Static 
Digital-CMOS, Miscellaneous 
Digital-HNILlHTl, Miscellaneous 
Digital-TTL, Miscellaneous 
Digital-Special 

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

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

MASTER SELECTION GUIDE-INDEX 

Function 

SSB Detector 
Static Memory 

Interface 
Successive 

Approximation 
Register 

Switches 
Analog 
Crosspoint 
Drivers 

Synchronous 
Commun ications 
Controller 

Synchronous Serial 
Data Adapter 

Synthesizer 
System Controller 

and Bus Driver 

T 
Tachometer 
Telecommunications 

Data Interface 
Telephone Circuits 
Temperature 

Transducers 
Threshold Switch 
Timers 

Timing Function 
Tone Decoder 
Tone Operated 

Switch 
Tone Receiver 
Tone Transmitter 
Translators 

Transmitter 
T.V. Circuits 

U 
UART 

V 
Video Tape 

Recorder 
Voltage Controlled 

Oscillators 

Voltage Detector 
Voltage Reference 

Source 
Voltage Regulators 

Automotive 

W/Z 
Watch Circuits, 

Zero Voltage and 
Zero Crossing 
Triggers 

Section 

Linear-Consumer Circuits 

Microprocessors-System Components 

Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 
Li near -Consu mer Ci rcu its 
Interface-Analog Switches 
Interface-Analog Switches, Multiplexers 
Interface-Analog Switches, Drivers 

Microprocessors-System Components 

Microprocessors-System Components 
Linear-Phase locked loop Circuits 

Microprocessors-System Components 

Linear-Consumer Circuits 

Microprocessors-System Components 
Linear-Telecommunication Circuits 

Linear-Other Devices 
Linear-Other Devices 
Digital-CMOS; Miscellaneous 
Linear-Consumer Circuits 
Linear-Timers 
Microprocessors-System Components 

. Linear-Phase locked loop Circuits 

Linear-Telecommunication Circuits 
Linear-Telecommunication Circuits 
Linear---, Telecommunication Circuits 
Digital-CMOS, Translators 
Digital~ECl 10000, Translators 
Digital-ECl 95000, Translators 
Digital-HNILlHTl, Translators 
Digital-TTL, Translators 
Linear-Consumer Circuits 
Linear-Consumer Circuits 

Interface-Serial Transmitters-Receivers 

Linear-Consumer Circuits 

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

Linear-Other Devices 
Linear-Voltage Regulators, 

Fixed Positive 
Fixed Negative 
Fixed Dual 
Adjustable Positive 
Adjustable Negative 
Adjustable Dual 

Linear:.....Consumer Circuits 

Digital-CMOS, Oscillators/Dividers 
Linear-Consumer Circuits 

Linear-Other Devices 
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ABBREVIATIONS OF COMPANY NAMES 
AD 
AMD 
AMI 
AMS 
Analogic 
Beckman 
BuiT-Brown 
Cermetek 
CMA 

. Collins 
Data Gen 
Datel 
DOC 
EA 
EMM/Semi 
Essex 
Exar 
Fairchild 
Ferranti 
Fujitsu 
GI 
Harris 
Hitachi 
Hughes 
Hybrid Sys 
IMI 
Intech 
Intel 
Interdeslgn 
Intersll' 
IPI 
ITT . 
Lithic Sys 
Litronix 
LSIComp 
MlcroComp 
Micro Net 
Micropac 
Micro Power 
Mltel 
Mitsubishi 
MMI 
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Analog Devices 
Advanced Micro Devices 
American Microsystems. Inc. 
Advanced Memory Systems (Intersil) 
Analogic Corp. 
Beckman Instruments. Helipot Division 
Burr-Brown Research. 
Cermetek 
Consumer Microcircuits (jf America 
Collins. Rockwell.lnternational 
Data General 
Datel Systems 
Data Devices Corp. 
Electronic. Arrays 
EMM Semi. Div. of Electronic Memories & Magnetics 
Essex International . 
Exar Integrated Systems 
Fairchild Semiconductor Systems. 
Ferranti Electric 
Fujitsu 
General Instrument 
Harris Semiconductor 

. Hitachi America. Ltd. 
Hughes Aircraft. MOS Division 
Hybrid Systems 
International Microcircuits. Inc. 
Intech/Function Modules 
Intel 
Interdesign 
Intersil 
Integrated Photomatrix. lric. 
ITT Semic;:onductors 
Lithic Systems 
Litronix 
. LSI Computer Systems 
Micro Components 
Micr~ Networks 
Micropac Industries 
Micro Power Systems 
Mitel Semiconductor 
Mitsubishi International 
Monolithic Memories. Inc. 

MOS 
Mos,ek 
Motorola 
National 
NCR 
NEC 
'Nippon 
. Nitron 

· Nortec 
NPC 
Panas'Onic 
Plessey 
PMC 
PMI 
Ragen 
Raytheon 
RCA 
Reticon 
Rockwell 
Sanken 
SGS 

· Siemens 
Signetics 
Silicon G 
Siliconlx 
SMC 
SMS, 
Solltron 
Sprague 
SSS 
SW 
Synertek 
TeledyneC 
Teledyne p. 
TeledyneS 

· Telefunken 
TI 
TMX 
Toshiba 
TRW' 
Westem 
Zilog 

MOS Technology 
Mostek 
Motorola Semiconductor . ! . 
National Semiconductor 
National Cash Register. Microelectrot;lics Dili. 
NEC Microcomputers 
Nippon Electric Co. 
Nitron 
Nortec Electronics 

. Nucleonic Products Co. 
Panasoniq. Matsushita Electric Corp. 
Plessey Semiconductors 
Power Monolithics Co. 
Precision Monolithics. Inc. 
Ragen Semiconductor 
Raytheon Semiconductor 
RCA Solid State Di,vision 
Reticon: 

. Rockwell. Microelectronic Div. 
Sanken Electric 
SGS-ATES Semiconductor 
Siemens 
Signetics 
Silicon General 
Siliconix 
SMC Microsystems Corp. ' 
Scientific Micro 
Solitron Devices 
'Sprague Electric Company 
Solid State Scientific 
Stewart-Warner Microcircuits 
Synertek 
Teledyne Crystalonics 
Teledyne Philbrick 
Teledyne Semiconductor 
AEG-Telefunken 
Texas Instruments 
TMX 
Toshiba 
TRW 
Western Digital 
Zilog . 
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I 
The Master Selection Guide· provides sufficient selection lists. are followed ,by the, devic~ .~ta 
,information to make initial product selections, to pages which have been provided for you by the 
lead you to agrou,p of device numbers and man- manufacturers. When.such data is in the book, 
ufactlJrers' names.' It . enables you to find the the page numbers 'are given 'with the initial 
products which are most appr,opriate to fulfill your selection IIstil'lgs. 
major ,requirements and then provides data for Some digital.circuits - calculator, watch chips, 
'many of the more important products. \ and electronic organ circuits ~ are not included 
All deyices' that appear in this section, both .in in this section, but they are cover,d in 'detail in 
the initial selection guide and in the data pages, the new'Llnear-Consumer section./Oigital, circuits 
are included, in the, Part ~umber and Product . which do not fall Into 'one of the major logic 
'Inoexes.These index listings .'Iead· to the page families are listed .,at the end of the selection infor-
and the line on t~at page where each device mation under the heading Digital-Other Devices. 
appears. I I • . i ' . . This section' is not complicated by reference to 
The first two. pages of! the' digital section present package styles; the.' package style s.ufflxes are' 
comparisons of the performance of the major usually deleted~ . For more information on each 
digital families to help you choQse.between fant- companies' suffixes, see the p,artNutnber Guide. 
iIIes .. These are 'followed by lists of the devices, Throughout ,the Master Selection Guide"each full 
in each family arranged, into Junctional . groups military temperature' range (-55°C to 125°C) , 
(arithmetic, bufferslinverters, etc.). Within each device is ,indicated by ,a,dagger (h before the man-

/' group you can readily determine all offheivarious UfacllJrer'sname.Manufacturets' names are nor--
circuits available, surveying the. entire Ie indust!}' malty spelled out; however, a few are abbreviated 
sothf;lt you know all your options. The . initial, and' theabpreviatlons are explained on page ,144 . 

. , Pag,Number Index - Digit.IDevrces ' . 
~ ". 

. CMO.S· ECL10K 

. Arithmetic Functions 148 161 
Buffers/ Inverters 148 ' 161 

, Counters , , 
Binary 149 161 
Decade' 150 161 , 

Miscellaneous 151 
Decoders. 152 161 
Drivers 152 161 
Flip-Flops 
,Gates 

152 161 . 

AND/NAND 153 161 
AND-OR/ AN.D-OR-Invert 154 
Exclusive OR/ NOR ' \ 155 161 
OR/NOR 

'I 
155 162 

OR-AND/OR-AND-Invert ! . 162 
Miscellaneous 1,56 

Latches 156 162 
Memories 157 . 163 

, Multiplexers (Digital) 157 i' , 163 
Multivibrators . 158 
Osci Ilators/ Dividers 

, 
.158 

~hift Registers 158 
/' . 

163 
Translators 159 163 
Mi~ce"ane()us , 160 164 

, ,Digital-Special (PMOS, Low voltage CMOS; etc,)" 202 
. D~tail.d -Pr()duct. Infc.rmation provided ,bY.:' 

. ,'. American Mlcrosystemslnc. 206 . 
. Harris Semiconductor 207 
RaYtheon Seinicbnductqr ;209' 

, 

ECL95K ECl'IOOK ~c;I;lII HNILI 
.. ,1.64 ,:.,.:" . , 166 . ' : 

/' 166 ' , 

1'64 165 166 
164" . 165 " 166 

164 
184 166 
~64 

~ 

166 
194 1,64 165 ' 166 

I //" 166 
164 167 

164 , 164 165' 167. 
164 164 ,165 167 

- 167 
'164 1E?4 165 167 

164 
164- 167 

165 167 

'164 ,164 165, 167 
164 167 
164 164 165 ' 167· 

, 
TTL 
168, . 
170 

t71 
173· 
175 
175 
178 
179 

183 
187 
189 
189 

190 
190 
191 

' 192 
195 

196 
198 
198 .. 

-rhe . fI1anufacturers , listed above are . providing detailed ·tnformation bn their,latest and most significant 
products. They have made this investment" to help you. Some chose not to. I ') " ',' . 

. If. ypu want.to see more data' in ,future editions, tell the manufacturers through their salesmen and 
distributors. '.' 
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I;dited from material published in Fairchild Progress magazine, Peter Alfke, ~uthor. 

With several digital families available, the logical question is -
which are the best ICs for my particular application? 

To answer the question, you need to evaluate the pros and' 
cons of the various logic families. These tradeoffsare listed in 
Tables I-IV. You will need to establish your speed requirements . 
Since speeds are characterized by the clock rate of registers 
and counters, this discussion is divided into four groups based 

< on clock rates. 

Very High Speed 

High Speed 

Medium Speed 

Low Speed 

Clock Rate > 100 MHz ECl 

Clock Rate 30 to 100 MHz ECl, S-TTL 

Clock Rate 

Clock Rate 

5 to 50 MHz < lS-TTl, TTL 

< 5 MHz LS-TTL, CMOS 

VERY HIGH SPEED SYSTEMS - Clock Rate > 100 MH,z 
There is only one reasonable IC logic family for use in very 
high speed systems - Emitter Coupled logiC, ECl. Originally, 
this technology presented considerable electrical problems 
such as voltage and temperature sensitivity and fast edge rates 
that caused r~flection and cross-talk problems. In recent years, 
however, ECl development has., become more user-oriented 
and there is better compatibility between cirCUit characteristics 
and interconnection techniques. 

The modem popular ECL line is the 10,000 Series, manufactured 
in uncompensated, in voltage-compensated, or in both voltage 
and temperature-compensated forms. The latter form of com
pensation assures that significant parameters such as logic 
levels, noise margins and speed remain constant over a wide 
r;:mge of temperature and power supply Voltage. These 10K and 
95K logic circuits have deliberately slowed-down edge rates 
to make them easier to use and they can also driVE! terminated 
transmission lines whenever required by the interconnection 
length. -

HIGH SPEED SYSTEMS - Clock Rate 30 to 100 MHz (Table II) 

Here, you have a choice between ECl and Schottky TTL. 
H-TTL is really obsolete since it consumes more power than 
Schottky TTL, has similar interconnection problems and offers 
only half the speed. Also, it is not significantly faster than the 
best low Power Schottky TTL. So, this narrows down your 
choice to ECl and Schottky TTL. 

MEDIUM SPEED SYSTEMS - Clock Rate 5 to 50 MHz 
(Table 111) 

Standard TTL has been the obvious choice for medium speed 
systems for many years. Many designs will increasingly use 
Low Power Schottky TTL as it becomes more available, mul
tiple sourced, and as the price premium decreases. You can 
mix standard and lS-TTl to solve most fan-out problems. 

SLOW SPEED SYSTEMS - Clock Rate < 5 MHz (Table IV) 

If you design slow speed systems you are faced with the largest 
number of attractive alternatives. Traditionally, TTL and DTL 
has been used. Now you can save power, cost and avoid heat 
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and reliability problems by changing to lS-TTL, without affect
ing the logic design and perhaps not even changing -the PC 
board layout. 

If the system speed permits, you can switch to CMOS and save 
even more, power and simplify the power supply, but now you 
must cope with a family of different logic elements and a 
hodgepodge of MSI elements" far less systems oriented than 
the better TTL circuits. Also you will notice wide parameter dif
ferences between the "same" products from different. vendors • 

The greatest challenge, however, is to examine the traditional 
hard-wired system design and decide whether or not it can be 
implemented with a microprocessor. If the requirements are 
both complicated 'and slow enough, this approach might save 
manufacturing cost, design time, and service ti,me, as well as 
improve reliability, provide additional flexibility, and perhaps 
allow additional ,features at no extra cost. 

MOS (p-channel, n-channel, either metal or silicon gate, also 
silicon on sapphire) does not compete directly with LS-TTL 
and CMOS. The MOS logic elements (gates and flip-flops) are 
very small but the input and output buffers are so large and ' 
relatively slow that MOS cannot be cost/ performance competi
tive at MSI complexity (below 200 gates). MOS is' therefore 
meaningful only in LSI circuits, where it has proven to be not 
only competitive, but dominating. These area~ are: 

• lSI memories, RAMs, ROMs, and shift registers of 500 to 
4096 bits at clock rates below 5 MHz. 

• Specialized, inherently slow LSI functions produced in very 
large volume (calculators, clocks, some instrument circuits 
like DVMs). 

• Custom lSI circuits where the manufacturing volume is high 
enough or the weight/space saving valuable enough to 
absorb the development cost. ' 

• Microprocessors, where a very carefully designed, standard 
circuit performs specialized tasks through ROM-stored pro
gramming. 

SUMMARY 

The proliferation of digital circuits and technologies gives you 
a new degree of freedom, but it also challenges your judgement 
and imagination. You are faced with an almost overwhelming 
number of competing technologies, each with its strong and 
-weak pOints. The basic component speed requirement and the 
available power will quickly narrow your choice down to'two 

, ot three different logic families; the tables presented here will 
make your final deciSion easier. 

You should not forget, however, that the component speed 
'requirement is also affected by your choice of architecture. A 
parallel approach requires more, but slower components. while 
a serial architecture requires fewer but faster components. The 
vesatility of modem MSI circuits makes it easy to explore these 
alternatives. It is very important to choose the IC logic family 
at an early stage in the system design, since the full cost. speed 
and reliability advantages can only be gained by· deSigning in 
accordance with the device features, taking advantage of their 
logic and organization. 
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'/ TABLE I:'COMPARISON OF 'ELECTRICAL CHARACTERISTics 

t.OJ~'CWER ILl , , 
CMO$ , CMOS STANDARD LOW POWER . SCHOTTKY 101( 

5V SUPPLY 10 V SUPPLY TTL SCHOTTKY SCHOTTKY TTL ECL 
PROPAGATION DELAY 35 ns 25 ns 10 ns -" 10 ns 5 ns 3 ns 2 n8 
FLIP-FLOP TOGGLE FREQUENCY 5 MHz ' 10 MHz 35 MHz 40 MHz 80 MHz 100 MHz 200 'MHz 
QUIESCENTPOWEfI1 10nW 10nW 10m'll 2mW' 2mW 25mW 25mW 
NOISE IMMUNITY 2V 4'17 1V 0.8 V 0.8 V 0.9 V 0.2 V 
FAN OUT (wlthlntamll,) >50" >50" 10 20 ,20 10 >,50 

'Note the ohange from ,nanowatts to mllllwatts. 
"Or as detarmined by allowsble propagation delay. 

\ TABLE,' II. COMPARISON 'OF DI(lITAL LOGIC FAMILY CHARACTERISTICS FOR 
HIGH SPEED SYSTEMS (CLOCK, RATE 30 TO 100, MHz), ' 

'" 10K AND ,15K SERIES ECL 

, Advantage. 

Short delays ,allow prop~gatlon through more logic levels 11\ a clock 
cycle. Compatibility with even faster families currently In development 
makes' future sy.r.m upgrading easy. 
low output imp8dancedrlves all types of interconnections lricludlng 

. termlnated.transmlssion lin,s. ' ' .' ' , ' 
High output drive cap,abillty and oomple'l'entarYoutputs accommodate 
differential transmission' OVer tested pairs." .', 
Slow edge rate minimizes reflection problems. 
ComplementarY Outputs on 'many elaments add design flexibility, 
Wired~OR cap'i!pilily ,simplifies logiC design. 

,Compensated circuits simplify pOWer supply.and tem'perature ,regulation. 
'High input impedance minimizes I(ladlng, allows hl,gh fan-out. 

", ' . Disadvantage.' 

"linfamllillrtype:of circ1;lltry,Ioglc, nom~nclature, and pinouts. 
Notlevel-compatible with TTL and CMOS; requires additional Interlace 

SCHOTTKY TTL 

Dlsadvantag •• 

Component delays are aboutlWlceas )OOg as with ECland will, not 
be 'Improved In the foreseeable future. , ' . 

Outputs are not capable of driving termlnated'transmlssion linea with-
, out' causlng seve,re f~n-out comproll)ises." : 

Has the fastest output transitions of any .. loglG family., causing ,reflectlop 
problems even with relative I, short Interconnection lengths,' arid' 
causing, cross-talk problems. ' , " , 

,Generates fast power 8upplY,Ioad changes, requires good dl!coupllng. 
Input thresholds and oulPut low levels ara slightly offset from conven-
lionsl TTL., causing some losa of noise Immunity: ' 

AelYantages 

Compatible, with popular ,TTL. same supply voltage, ,almost idelltical 
signarlevela, same SSI and ,MSI logie, nomenclature;, pinouts. Ideal 
to speed up critical p~ths in standard UL ."stems. 

" 

elements. L, ' ", • 
,....:...-===:;;.;;...-'-""-.."...-------,:..----:------'-----+---::~---,..,:----.,,---:---:-...,-,:--'-:-~--~~----,-,'-\ 

Requires external ,'Pull-down resistors on all' used outputs. Outputs require no pu~l-up (or d01iVn) resistors. 
, Has' less absohite nolH matgln. 
Higher ground CUrrent' requires heavier distribution busses. 
He. orie les8, logiC :pln perpaQk/ige due to double ground. 
Has higher, power .. consumpilo/1 at loW' freqllencles 'tha!! equivalent 
So TTL (:Ircuits. . I 

Large Signal swing an,d larga 'absolute noise "Immunity ,cause I~nls " 
prol1.lems with temperature or 'supply voltage varlatJPns and gradi';'t •• 
resistive drops along supply lines, and outside noiSe.' 

" 
,Has lower system power consumption at moderate apeed~ 

TABLE III. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR,' 
, MEDIUM SPEED SYSTEMS '(CLOCK RATE 5 TO 50 MHz) , 

",', 

Sj'A~DARD, TTL ,"OW POWER SCHOTTKY m 
.: 

AelYailtage •. ' DIsallYantage. " "" ,,';.' 

, large number, of SSI, and MSI functions. Somewhat fewer devices but th,ls is changing'. 
Low 'price •. Presently higher prIC"/f thlln standard TTL. 
Specifications standardized, Electtical characteristics differ between suppliers. 

Disadvantag.s 
" 

AelYanlagaa, 

High power cons,umptlon' (1C! mW, per gate,' 200 to 5l)O mW per MSI ' 
package., , " ' "'" I '" ' 

,Saves 75'lf. of t~epower of lIqulvalent standard TTL: 

Lllrge, heavy •. exllenslv~" hot power supply and regulator, " Smaflel'., 'lighter, cheaper, cooler power supply' andregulalor. 
Heatdens!t)' prOblems, when'~Sing,predominaritly MSI. No heafdensjly probl,em. Cooler, therefore more rellabl •• 

, I " . , , May 'eliminate t\1e need for. fans and ,filt.rs. 
Not fully campati'ble with most CMOS ,and MOs. poinpatiblewith CMOS and ~OS. ' , , 

" .. 
Generate,s less noI88,t\1an standard TTL: 

" ' 

TABL.E, IV.,,: COMPARISON OF DIGITAL LOGICFAM~~Y CHARACTERIS1'ICS,FOFl 
" LOWSPEE~"SYStEMS(CLOCK RATE 5 MHz)-- , ' , 

STA-NDARD OR, LOW POWER SCHOTTKY nL 
AelYalila/Jea \ ' 

, Adequate .sP8ed,'tillht tolerances,. " 
Low ,1mpjtdance'outputsglve 'good' immunity ,galnstc,pacl'tlvely, 
coupled noise.' " .' " '" 

,familiar fun~ions. iogi'c,pIIlQ/ItB. 
St.,!!dlird TTL aV\li,IlIble from many suppHers, low cost. 

DJsallYantagea 
Relatively high static consumption and heat gener~tioll., 

Tight ,power SUpply voltage requirements (5 V ±5% commllrclal, ±10% ' 
militarv !lradll). .,' , ' ' "',' " 

Not well-suited for portable ,batterY operatloh. 
'~Qre expensivepo,wei' ,supply. \ , 

LowllrvOltape noiseimmu~ity~ " 
',' , ' , ' " 

lS-rrL available, ,from only.a few suppliers:, ". 

(. I 

CMOS 

,DJsallYant..-. 
Sam. of the ,original CMOS circuits are poorly defined ,and 'llot sYlltems 
orlell,le4;, :., i 
Low8peed. delays depend on suppiy, voltage' and capacitive,' loading. 
Poor, ciutr"nt noise Immunity \ (Gapa'eltillely, ODupled, nolse.l ,', ' 
.' .' . .' .' ",:', . ~ ,'" . '",,', 

New functions. Iqglc pll)Out8.' i ',,' , 

Large parameter varlation.uielWee!i, differant vendorai,,' 

j:xiremely low atatlc, power consumptlon"vElrY little hea.!' gerierate~ at 
moderate speed. ' , " ' ,', , ' ': " " , ' 
VerY wid, tange of 8upply voltages (theoretlcI\IIV3 ...• 20' Y., prectlCIIlly , 
5 .... 12 V)., " ' " "" " 
Ideally, suited for batterY operation. K ' /. 
low'coslpciwer 8upply. less cost, ,weight. heat. size thanJor any other 
family", ,', 
Hll,lh. vol/age. ~oil!~ . Immunity. an, advantage Wlthinductlvely·cci\qll~d 
nOI~::' I < I, > • .' ' , 

Avaitebletrom many suppliers. 
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DIGITAL-CMOS' 

Function , DevIce Source Une FunctIOn DevIce . Source Line ,Function DevIce SourCe Line , 
Arithmetic Functions i Arithmetic FunctiOns (Cont'd)' Buffers/Inverters (Cont'E!) 
2 x2B1t (ParaUeI),BInary Multiplier Look·Ahead carry Block (~nued) Hex Buffer/Converter (Non·lnvertlng)-

MCl4554BA t Motorola SCL4582B. , SSS Improved (Continued) 

MCl4554BC Motorola TF45!12A1B tTl HD4050B-9 Harris 130 

TP4582A/B TI SIL4050B t MHeI 
4-Blt Full Adder 

SIL4050BE , Mltel 
F4008BC /Fairchild 4-BIt Magnitude Compai'alor 70 MCl4050BA " ,t Motorola 
F4008BM t Fl!lrchlld F40085BC Fairchild MC14050BC Motorola 
H04008B-2 t Harris F40085BM t Fairchild CD4050BC National 
HD4008B-9 Harris HDl4585B-2 t Harris CD40SOBM . National 
HD54C83 t Harris 10 HDl4585B-9 . Harris C04050B t RCA 
HD74C83 Harris HD54C85 t Harris CD4050BE 

0, 

RCA , 
MCl4008BA t Motorola HD74C85 Harris HBF4050AE SGS 
MC1400sBC . Motorola MCl4585BA t Motorola SCL4050B' t SSS 140 , MM54C83 t National MCl4585BC Motorola SCL40SOBE, 

, 
SSS 

MM74C83 National MM54C85 t National CM4050A t ,SoIHron 
C04OO8BC National Mt,A74C85 National 80 CM4050AE SolHron 
C04OO8BM t National CD4083B fRCA SW4050AE svJ 
C04OO8B < t RCA C04083BE RCA TF4050AlB tTl 
C04OO8BE RCA SCL4585B t SSS TP4050AlB . TI 
HBF4008AE 8GS ~ SCL4585BI' SSS TC4050 Toshiba 
SCL4008B t SSS TC4585 Toshiba 
SCL4008BE SSS Hex Buffer, Open Drlln (ActIve puO down) 

I 
t SoIltron 

NBCD Adcler (Natural Binary Coded DecImeI) 
HD54C908 t Harris CM4008A , MCl4580BA t Motorola 

CM4008AE Solitron MCl4580BC Motorola 
HD74C908 Harris 150 

TF4008A1B tTl MM54C908 t Natkinal \ 

TP4008A1B TI Nines Complementer MM74C908 National 
T04008 Toshiba MCl4581BA t Motorola 90· 

Hex Buffer, Open Drain (Active puiI up) 
MCl4561BC Motorola 

Triple SerIal Adder (Positive Logic) with HD54C907 t'Harrls 
Internal Carry Data Path SwI.tch HD74C901 Harris 

MC14032BA t Motorola 30 F4704BC Fairchild MMS4C907 t National 
MCl4032BC Motorola 'F4704BM t Fairchild MM74C907 National 
,C~B t RCA AtlthmetlcLoglc Register Stack Hex Buffer, Three-State .' CD4032BE RCA F4705BC FairchUd F40097BC Fairchild CM4032A t Solitron F4705BM t Fairchild F40097BM t Fairchild 160 CM4032AE Solltron 

TC4032 T9Shlba Date Access Register (lor memory addreaa HDl4503B-2 t Harris 
a\'lthn'llltlc) HD14503B-9 Harris 

Triple Serial Adder (Negative Logic) with F4707BC - Fairchild 100 HD7OC95. t Harris 
Internal Carry F4707BM tFairchild HD7OC97 t Harris 

MC14038BA t Motorola 
HD80C95 Harris 

,MC14038BE Motorola 40 Buffers/Inverters HD80C97 Harris 
CD4038B t RCA MCl4503BA t Motorola 
CD4038BE RCA Quad Low Impedance Buffer 

SCL4441B t SSS MCl4503BC Motorola 
CM4038A t Solitron· 
CM4038AE Solltron SCL4441BE SSS MM7QC95 t National 

MM7OC97 t National 170 
TC4038 Toshiba Hex Buffer/Converter (Non-Inverting) MM8OC95 ,NatIOnal 

4-Blt ArHhmetlc Array SIL4010Q tMiteI , MMSOC97 National 
CD4057B t RCA SIL4010BE Mitel , 

Hex BuII8r/CQnverter (Inverting) CD4010AC National , 
4-BIt ArIthmetiC LogiC Unit CD4010AM t National " 110 SIL4009B t Mite! , 

MCl4581BA t Motorola C04010B t RCA - SIL4OO9BE Mite! 
MCl4581BC Motorola 50 CD4010BE RCA 

\ C04OO9AC ,NatfonaJ 
CD40181B t RCA ~ ,HBF4010BE SOO CD4009AM t National 
CD40181BE RCA SCL4010B t SSS C04OO9UB t RCA 
SCL4581B t SSS SCL4010BE SSS C04OO9UBE RCA 
SCL4581BE SSS CM4010A t SoIitron HBF4009AE 8GS 180 
TF4581A1B tTl CM4010AE SoIltron SCL4OO9B / t SSS 
TP4581A1B TI TF4010AlB tTl SCL4009BE SSS 

. Look·Ahead Carry Block TP4010A/B tn CM4009A t SoIitron 

. F4582BC Fairchild TOO 10 Toshiba 120 CM4009AE SoIHron 
TF4009A tTl F4582BM t Fairchild Hex Buffer/Converter (Non-Invertlng)-

MC14582BA tMotorolll 60 Improved TP4009A ' TI 

MCl4582BC Motorola F4050BC Fairchild TC4009 Toshiba 

C0401.82B t RCA F4050QM t Fairchild Hex Buffer/Converter (1nv8rtJng)-lmproved 
C040182BE ' RCA HD4050B-2 t Harris F4049BC Fairchild 

(Continued) (Continued) (Continued). 190 

t Military Temperatllre Range (-55°C to 125°C) 
.' Bold lace indiCates additional date Is provld8d on the page noted. 
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\ 
DIO,ITAL-CMOS (Cont'd) 

Function DevIce , 
Source " 

Buffere/lnverter. (Cont'd) 

Hex Buffer/Converter (Invertlngrlmproved 
(Continued) , . 

F4049BM t Fairchild 
HD4049UB-2 t Harris 
HD4049UB-9 Harris 
SI,L404gB t Mite! 
SIL4049BE MUe! 
MC14049BA tMotoroia 
MCI4049BC Motorola 
CD4049UBC National 
CD4049UBM t N8Ilonai 
CD4049UB t RCA 
CD4049UBE RCA 
HBF4049AE SGS 
SCl4049B t SSS 
SCL4049BE SSS 
CM4049A -t Solltron 
CM4049AE SolHron 
SW4049AE SW 
TF4049A/tJB tTl 
TP404iwUB TI 

. TC4049 Toshiba 

Hex Inverter 
F4069UBC Fairchild 
F4069UBM t Fairchild 
H054C04 tHarrls 
H074C04 Harris 
H1;l4069UB-9 t Harris 
H04069UB-9 • Harris 
SIL4069B t Mltel 
SIL4069BE Mltel 
MCI4069BA t Motorola 
MC14069BC Motorola 
MC14572A t Motorola 
MCI4572C • , Motorola 
CD4069UBC National 
C04069UBM t National 
MM54C04 t Natio!1al 
MM74C04 t National' 
CD4069UB t RCA 
CD4069UBE RCA 
SCL4069B tsss 
SCL4069BE SSS 
SCL4449B t SSS 
SCL4449BE SSS 
'CM4069A t SoIltron . 
CM4069AE Solitron 
MM74C04 Teledyne S 
TF4069A tTl 
TP4069A TI 
TF4315A1UB tTl 
TP~315A1UB TI 
TC4069 Toshiba 
TC7404 Toshiba 

Hex Inverter, Thfll8-SllIte 
F4009!lBC Fairchild ' 
F40098BM t Fairchild 
MM.80C96 National 
MM8OC98 Natlonai 

Hex Inverter/Buffer, Three-St8le, Strobed 
SJl4502B t Mitel 
SIL4s02BE Mitel 
MCl4502BA. t Mot9rola 

(Continued) 
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t Military Temperature Range (-55°C to 125°C) 

IC MASTER 1977 

Function Device ' Sou~ 

Buffer./lnverter. (Cont'd) 

Hex Inverter/Buffer, Three-State, Strobed 
(Continued) 

MCI4502BC Motorola 
C04502B tRCA 
CD4502BE RCA 
SCL4502B t SSS 
SQL4502BF SSS 

Hex CMOS Compatible Buffer 
0$1630 t National 
DS3630 National' 

Oual Complementary Pair plus Inverter 
F4007UBC Fairchild 
F4007UBM t Fairchild 
MEM4oo70 t Gl 
'MEM4oo7P GI 
H04007B-2 t Harris 
HD4oo7B-9 Harris 
SIL4007B 't Mitel 
SIL4007BE t MUel" 
MC14007BA t'Moloroia 
MC14007BC Motorola 
CD4097UBC National 
CD4oo7UBM t National 
CD4007UB t RCA 
C04007UBE RCA 
HBF4007AE SGS 
SCL4007B tsss 
SCL4oo7BE SSS 
CM4007A t SolHron 

i 
CM4007AE Solitron 
TF4007A tTl 
TP400iA TI 
TC4oo7 Toshiba 

Quad True/Complement Buffer 
F4041BC Fairchild 
F4041BM t Fairchild 
CD4041BC National' 
CD4041BM t National 
CD4041C • National 
CD4041M National 
CD4041UB t RCA 
C04041UBE RCA 
SCL4041B fSSS 
SCL4041BE SSS 
CM4041A t llolltron 
CM4041AE SoIltron 

Counter •• Binary 
DMde bS'?, 8 or 16 Counters 

H054C93 ' t Harris 
H074C93 Harris 
MM54C93 t National 
MM74C93 National 

1-Stage Binary Counter 
F4024BC Fairchild 
F4024BM t FairChild 
H04024B-2 t Harris 
HD4024B-9 Harris 
SIL4024B t Mltel 
SIL4024BE Mnel 
MC1.4024BA t Motorola 
MC14024BC Motorola 
CD4024BC ,Nationai 

(Continued) 

; 

Line 
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MASTER SELECTION GUIDE 

Function DevIce Source Una 

Counter •• Binary 130 
(Cont'd) , 

" 
7 -Stage Binary Counter (Continued) 

CD4024BM t National 
C04024B t RCA 
C04024BE RCA 
HBF4024AE SGS 

\ 

SCL4024B t SSS 
SCL4024BE SSS 
CM4024A t Solitron 
CM4024AE Solitron 140 
SW4024AE SW 
TF4024A1B tTl 
TP4024A1B TI 
TC4024 

, 
Toshiba 

8-Stage Synchronous Binary Counter , 
( 

SCL4404B tSss 
SCL4404BE' SSS 

12-Stage Binary Caunter 
F4040BC Fairchild 
F4040BM I it Fairchild 150 
HD4040B-2 Harris 
HD4040B-9 Harris 
SIL4040B t MUel 
SIL4040BE Mite! 
MCI4040BA t Motorola 
MC14040BC Motorola 
CD4040BC National 
CD4040BM t,National 
C04040B t RCA 
CD4040BE RCA 160 
C084040 f RCA 
COS4040E , RCA 
SCL4040B t SSS 
SCL4040BE ' SSS 
CM4040A t Solitron 
CM4040AE' Solitron 

' TF4040A/B tTl 
TP4040AlB TI 
TC4040 Toshiba 

14-Stage SinaryCounter ' 170 
' F4020BC Fairchild 
F4020BM t Fairchild 
HD4020IH t Harris 
H04020B-9 Harris 
MCI4020BA t Motorola 
MCI4020BC Motorola 
SIL4020B t Mitel 
SIL4020BE Mite! , 
CD4020BC National 
CD4020BM t National 180 
C04020B t RCA 

' CD4020BE RCA 
COS4020 t RCA 
CDS4020E RcA 

" 

HBF4020AE SGS 
SCL4020B t SSS 
SCL4020BE SSS 
CM4020A t Solltron 
CM4020AE ' Solitron 
llW4020AE SW 190 
TF4020A/B tTl 
TP4020AlB TI 
TC4020 Toshiba 
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DIGITAL-CMOS (Cont'd) 

Functton DevIce Source 

counter., Binary (Cont'd) 

14-Stage Binary COUnter and OscHlator 
SIL4060B t Mile! 
SIL4060BE Mile! 
C04060B t RCA 
CD4060BE RCA 

. C084060 t RCA 
C084060E RCA 
SCL4060B t SSS 
SCL4060BE SSS 

Presettable Synchronous Binary Counter. 
AsyitCllronous Clear 

F40161BC Fairchild 
F40161BM t Fairchild 
HD54C161 t Harris 
HD74C161 Harris 
MC14161BA t Moiorola 
MC14161BC Motorola 
CD40161BC National 
CD40161BM t National 
MM54C161 t National 
MM74C161 National 
SCL4161B t SSS 
SCL4161BE SSS 

. MM74C161 Teledyne S 
TF4361A/UB tTl 
TP4361A1UB TI 

Pressttable Fully Synchronous Binary 
Counter, Synchronous Clear 

F40163BC Fairchild 
F40163BM t Fairc~ild 

HD54Cl63 t Harris 
HD74C163 Harris 
MC14163BA t Motorola 
MC14163BC Molorola 
MM54CI63 t National 
MM74C163 National 
SCL4163B t SSS 
SCL4163BE SSS 
MM74Cl63 Teledyne S 
TF4363A/B .tTl 
TP4363A1B TI 

Dual Synchronous Binary Counter 
F4520BC Fairchild 
F4520BM t Fairchild 
HD14520B-2 t HarriS 
HD1452OB-9 Harris 
SIL4520B tMltei 
SIL4520BE Mitel 
MCl4520BA t Motorola 
MC14520BC Motorola 
CD4520BC National 
CD4520BM t National 
CD4520B t RCA 
CD4520BE RCA 
C084520 t RCA 
CDS4520E RCA 
SCL4520B ,t SSS 
SCL4520BE SSS 
CM4520B t Solltron 
CM4520BE Solitron 
TF4520A/B tTl 
TP4520AlB TI 
TC4520 Toshiba 

150 

Une Functfon DeviCe Source 

Counter., Binary (Cont'd) 

Presetlable Binary Up/Down Counter 
F40193BC Fairchild 
F40193BM t Fairchild 
F4516BC Fairchild 
F4516BM t Fairchild , 
HD14516B-2 t Harris 
HDl4516B-9 Harris 

. HD54Cl93 t Harris 

10 HD74C193 Harris 
SIL45168 t Mile! 
SIL4516BE Mite! 
MC14516BA t Motorola 
MC14516BC Motorola 
CD40193BC National 
CD40193BM t National 
CD4516BC National 
CD4516BM t National 
MM54Cl93 t National 
MM74Ci93 National 

20 
CD40193B tRCA 
CD40193BE RCA 

. C04516B t RCA 
.CD4516BE RCA 
SCL4516B tSSS 
SCL4516BE· SSS 
MM74C193 TeledyneS 
TF4516A1B tTl 
TP4516A1B TI 
TC4516 Toshiba 

30 
Preset1able 8-bit Binary Down Counter 

CD40103B t RCA 
CD40103BE RCA 

Programmable BInary DlYide-by-N 4-Bit 
Counter 

F4526BC Fairchild 
F4526BM t Fairchild 
HD14526B-2 t Harris 
HDl4526B-9 Harris 

40 MCl4526BA t·Moloroia 
MCl4526BC Motorola 
SCL4526B t SSS 
SCL45268E sss 
TF4526A/B tTl 
TP4526A/B TI 

Counters, Decade 

Presettable Decade Counter (Sets to 0 or 9, 
divides by 2. 5 or 10) 

HD54C90 t Harris 
50 HD74C90 Harris 

MM54C90 t National 
MM74C90 National 

Pressttable Synchronous Decade Counter. 
Asynchronous Clear 

F40160BC Fairchild 
F40160BM t Fairchild 
HD54Cl60 t Harris 
HD74C160 Harris 
MC14160BA . t Motorola 

60 MC14160BC Motorola 
CD40160BC National 
CD40160BM t National 
MM54Cl60 t'National 

(Continued) 

I 
Une Function DevIce Source Line 

Counter., Decade (Cont'd) 

Presettable SyitCllronous Decade COunter. 130 
Asynchronous C/eer (Continued) 

MM74C160 National 
SCL4160B tS8S 

70 SCL4160BE SSS 
MM74C160 Teledyne S 
TF4360AlB tTl 
TP4360A/B TI 

Presetlable Fully SynChronous Decade 
Counter. SyitCllrollO\ls Clear 

F40162BC FairchUd 140 
F40162BM t FalrchUd 
HD54C162 t Harris 
HD74C162 Harris 

80 MC14162BA t Motorola 
MC14162BC Motorola 
CD40162BC National 
CD40162BM t National 
MM54Cl62 t National 
MM74C162 National 
SCL4162B t SSS 150 

! 
SCL4162BE SSS 
MM74C162 Teledyne S 
TF4362A1B tTl 

90 TP4362A/B TI 

Dual SyitCllronous Decade Counter 
F4518BC Fairchild 
F4518BM t Fairchild 
HD14518B-2 tHarris 
HD14518B-9 Harris 
SIL4518B " t Milel 160 
SIL4518BE Mitel 
MC14518BA t Motorola 
MC14518BC Motorola 

100 CD4518BC National 
CD4518BM t National 
CD4518B t RCA 
CD4518BE RCA 
CDS4518 t,RCA 
CDS4518E RCA 
SCL4518B, t SSS 170 
SCL4518BE SSS 
CM4518B t Solltron 
CM4518BE SoIltron 
TF4518f\/B tTl 

110 TP4518A/B Tl 
TC4518 Toshiba .' 

Decade COUnter/Divider. 10 nne output 
F4017BC Fairchild 
F4017BM t Fairchild 
HD4017B-2 t HarriS 180 
HD4017B·9 Harris 
SIL4017B t Mite! 
SIL4017BE Mitel 
MC14017BA t Motorola 

120 MC14017BC Motorola 
CD4011BC National, 
CD4017BM t National 
CD4017B t RCA 
CD4017BE RCA 

~ C084017 t RCA 190 
CDS4017E RCA 
HBF4017AE SGS 

(Continued) 
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DIGITAL-CMOS (Conl'd) 

Function DevIce Source Line Function DevIce Source 

Counter., 'Decade (Cont'd) Countef., Decade (Cont'd) 

Decade Counter/Divider, 10 line output Decade Counter/Dlvlder-1 Segment Display 
(Continued) Output and Display Enable (Continued) 

SCL4017B t SSS SCL4026BE SSS 
SCL4017BE SSS SCL4426B t SSS 
CM4017A t Solitron SCL4426BE SSS 
CM4017AE Solltron CM4026A t SOlitron 
SW4017AE SW CM4026AE SOlitron 
TF4017A tTl 
TP4017A TI 10 Decade Counter/Dlvlder-7 Segment Display 

TC4017 Toshiba Output and Ripple Blanking 

PresellableDec8de Up/Down Counter 
CD4033B t RCA' 
CD4033BE RCA 

F40192BC Fairchild 
F40192,BM t Fairchild 

HBF4033AE SGS 

F4510BC Fairchild 
SCL4033B t S8S 

F4510BM t FairchIld 
SCL4Q33BE SSS 

HD14510B-2 t Harris SCL4433B t SSS 

HDl4510B-9 Harris ' , SCL4433BE SSS 

HDS4C192 t Harris CM4Q33A t Soiliron 

HD74C192 Harris 20 CM4033AE Solitron 

SIL4510~ t Mitel 3-1/2 Digit Counter to BCD Driver: 
SIL4510BC Mitel CM4102 t SOlitron 
MCj4510BA t Motorola CM4102 Solitron 
MC14510BC Motorola 
C040192BC National 3 Decade Counter, Multiplexed Output 

CD40192BM tNational F4553BC Fairchild 
/ COO1OBC National F4553BM t Fairchild 

COO10BM t National MCl4553BA t Motorola 
MM54C192 tNationai MC1'ass3BC Motorola 
MM74C192 National 30 

4 Decade Counter 
CD40192B t RCA 

TC5001 Toshiba 
CD40192BE RCA 
CD4510B t RCA 4 Decad,e Counter, Multiplexed Output 
CD4510BE RCA HD54C925 t Harris 
SCL4510B t SSS HD54C926 t HarriS 
SCL4510BE SSS HDi4C925 Harris 
MM74C192 Teledyne S H.D74C926 Harris 
TC4510 TO§hiba MM54C925 t National 

~table 2-Decade Down Counter MM74C925 National 

CD401 02AfB t RCA 40 MM54C926 t National 
CD40i02A/BE, RCA MM74C926 National 

Programmable Decade Dlvld&'BY-N 4-Bit 4 Digit Counter, Multiplexed Output, Second 
Counter ' digit counts to 6 (Maximum count 9599.) 

F4522BC Fairchild HD54C927 tHarris 
F4522BM fFairchiid HD74C92.7 HarriS 
HD14522B-2 t Harris MM54C927 , t National 
HD14522B-9 Harris MM74C927 National' 
MC14522BA t Motorola 

, 

MC14522BC Motorola 4 Digit Counter, Multiplexed Output; left digit 

SCL4522B t SSS 50 
counts to 2 (Maximum count 1999.) 

SCL4522BE S8S HD54C928 rHarris 

TF4522AfB tTl HD74C928 Harris 

TP4522AfB MM54C928 t.National TI 

4-D8cade Divlde-by-N Counter 
MM74C928 National 

CD4059A t RCA 4 Decade Counter, Presettable, Multiplexed 7 

CD4059AE RCA ' Segment Output and Addressable OutpUt 
(Maximum count 39999) 

Presettable Up/DOVIIl Decede Counter-,7 HCTR0154 Hughes 
SeglJlant Displayand BCD Output 

HCTR0200 Hughes 4-1/2 DIgit Up-Down Counter Oscillator 
(Maximum count 19999) 

Decade Counter/Olvlder-7 Segment Display 60 HCTR4010 Hughes 
Output and DISplay Enable 

HCTR6010 Hughes 
CD40~6B t RCA 
CD4026BE . RCA 5 Decade Counter, Multiplexed Output 
SCL4026B t SSS MCI4534BA t Motorola 

(Continued) MCI4534BC Motorola 
, -

, t Military Temperature Range (-55°C to 12S"C) I 
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". 

Function DevICe Source Line 

Countef., Decade (C~nt'd) 

7 Decade Counter, Multiplexer, Display 
Driver, 2"6v Supply 

7208 Intersil 130 

Countef., Mi.cell~neou. 

Pr~ttable Up/Down Binary or Decade 
Counter 

F4029BC' Fairchild 
F4029BM f Fairchild 
HD4029B-2 ' t Harris 
HD4029B-9 HarriS 
SIL402gB t Mltel 
SIL4029BE Mitel 
CD4029BC. National .140 
CD4029BM t National 
CD4029B tRCA-
CD4029BE RCA 
HB.F4029AE SGS 
SCL4029B t SSS 
SCL4029Bi: SSS 
CM4029A t Solitron 
CM4029AE SoUtron 
SW4029BE SW 
TF4029A tTl , 150 
TP4Q29A TI 
TC4029 Toshiba 

Dual Programmablt! Binary/Decade Counter 
MCl4569BA t Motorola 
MC14569BC Motorola 

Divlde-by-8-Counter/Dlvider, Decoded 
Output ' 

F4022BC Fairchild' , 
F4022BM t Fairchild 
,HD4022B-2 t HarriS 160 
HD4022B-9 Harris 
SIL4022B t Mltel 
SIL4022BE Mitel 
MC14022BA t Motorola 
MC14022BC 'Motorola 
GD4022BC National 

I 
CD4022BM tNatibnal 
CD4022B t RCA 
CD4022BE RCA 
HBF4022AE SGS 170 
SCL4022B t SSS 
SCL4022BE SSS 
CM4022A t Solitron, 
CM4022AE Sonlron 
iF4022A fil 
TP4022A n 

, TC4022 Toshiba 

Dlvlde-by-80-Countet, BqO Output (Industrial 
Time aase Generator) 

MC14566BA t Motorola 180 
MC14566BC Motorola 

Preset,table Dlvlde-by-N Counter 
F4018BC fairchild 
F4018BM tFalrchild, 

" HD4018B-2 t Harris 
HD4018B-9 Harris 
SIL40188B t Mitel 
SIL40188BE Mitel 
MC14018BA t Motorola I 

(Continued) ,190 
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DIQIT~L-CMOS (Cont'd) 

FunctIqn Device Source Una -

Counters, Mlscel18n80U8 , 
(Col'lt'd) 

P.-ttable ~ Counter (ContInued) 
MCI4018BC Motorola 
CD4018B t RCA 
CD4018BE RCA 
CD40188¢ NatIonal 
c04018BM t National 
HBF4018AE 8GS 
SCL4018B t SSS 10 
SCL4018BE SSS 
CM4018A ,t SoIItron 
CM4018AE SoIltron 
TF4018AiB tn 
TP4018A/B n 
T04018 Toshiba 

Phase Comparator and Programmable 
Counters .. 

MCI4568BA t,Motllroia 
MCl4568BC Motorola 20 

Decoders 
. BCD-tOoDecImaI Decoder 

F4028BC Fairchild 
F4028BM t Fairchild 
HD4028B-2 tHarris 
HD4028B-9 Harris 
HD54C42 t HarrIS 
HD74C42 HarrIS 
SlL40288 tMItel 
SlL4028BE Mite! 30 
MC14028BA t Motorola 
MCl4028BC Motorola 
CD4028BC National 
CD4028BM t NatiOnal 
MM54C42 t NatiOnal 
MM74C42 National 
CD4028B t RC~ 
CD4028BE RCA 

I 
HBF4028AE SGS 
SCL40211B t SSS 40 
SCl40288E SSS -', 
CM4028A t SoIItron 
CM4028AE SoIHron 
SW4028AE SW 
MM74C42 Teledyne S 
TF4028A1B tTl 
TP4028A1B TI 
'TC4028 ·ToshIba 

BCD-t~7-8agment Decoder 
HD54C4Il' t Harris 50 
HD74C48 Harris . 
HOI4558B-2 t Harris 
HQI4558B-9 . Harris 

. MCI4556BA t Motorola 
MCI4558BC Motorola 
MM54C4a t NatiOnal 
MM74C48 NatiOnal 
UCN-4102A Sprague 
TC5002 Tpshlba 

4-bIt Latch/4-1o-16-Una Decoder (High) 60 
F4514BC Fairchild 
F4514BM t Fairchild 

\ HOI4514B-2 tHarris 
(Continued) 

152 

\. 

Function DevIc8 Source Una Function ,DevIce Source Una 

Decoder. (Cont'd) Driver •. 
4-bIt Latch/4-tOoI6-Une. Decoder (High) BCD-tOo7 -8egment Latch/Decoder/Driver 
(ContInued) F4511BC Fairchild 

HOl4514B-9 Harris F4511BM 't Fairchild 
SIL4514BE 'Mltel F4734BC t Fairchild 

SIL4514B t Mltel 70 'F4734BM Fairchild 130 

MC1.4514BA t Motorola HOl4511B-2 t HarrIS. 

MC14514Bc Motorola HOl4511B-9 HarrIS 

CD4514B t RCA 
. MCl4511BA t Motorola 

MCl4511BC Motorola 
COO14BE RCA SIl4511B t Mite! 
SCL4514B t SSS SIL451'IBE Mite! 
cM4514B t SoIltron COO11BC National 
CM4514BE Solltron Coo1tBM t National 
TOO14 Toshiba , COO11B t RCA 

, 4-blt Latchl4-to-l8-Une Decoder (Low) 
COO11BE RCA 140 

F4515BC FalrchRd 80, 
SCL4511B t SSS 
SCL4511BE SSS 

F45158M t Fairchild CM.4511B t SoIitron 
HOl4515B1-2 tHarris CM4511BE SoIHron 
HDl4515B-9 HarrIS , TF451.1A1B tTl • SIL4515B t Mite! TP4511MB TI 
SIL4515BE MIte! BCO-tOo7-Segment latch/Decoder/Driver 
MCl4515BA t Motorola (for liquid Crystal DIsplays) 
MCl4515BC MotOrola H014543B-2 t Harris , 
COO158 t RCA H014543B-9 HarrIS 150 

CD4515BE RCA MCl4543BA t Motorola 

SCL45158 t SSS 90 . MC14543BC Motorola 

CM45158 t SoIltron SCL4543B SSS 

CM45158E Solitron BCD-tOo7-8egment liquid Crystal Decoder/ 
TOO15 Toshiba Driver with 'Display Freq~ Output' 

CD4055B t RCA 
Dual Binary to 1 014 OecocIer/Dernultlplexer CD4055BE RCA 

, 
(High) 

BCD-to-7-8egment liquid Crystal Decoder/ 
F4555BC Fairchild DrIver with Strobed-Latch Function 
F45558M t FairchRd CD4058B t RCA 160 
MCl4555BA t Motorola CD4056BE RCA ~ 

MCl4555BC Motorola 4-Una liquid Crystal Display Driver 
COO55B t RCA 100 CD4054B t RCA' 
COO55BE RCA CD4054BE ' RCA 
SCL4555B t SSS 
TFI4555A1B tTl 

4-DlgIt Uquld Crystal Display Driver 
5015 Norlec 

TPI4555A1B n SCL5424 SSS 
Dual BInary to 1 014 Decoder/DemultipleXer SCl5441 . SSS 
(Low) 8-Dlglt LED ~Iay Driver 

F4556BC F6!irchlld SCL5440A . t sss 170 
, F4556BM . t Fairchild 

MCl4556BA t Motorota 
Dual High Voltage DrIver, Source 250 rna , 

H054C908 t Harris 
. MCI4556BC Motorola 110 . HD74C908 Harrts 

CD4556B tRCA MM14C908 NatIonal 
CD4556BE RCA MM74C918 . NatIonal 
SCL4556B t SSS 

Dual and Quad Line Drlvers-See 
TFl4556A1B tTl Miscellaneous 
TPl4556A/B ' TI 

4-Llne-tOoI8-LIne Decoder/DemultipleXer 
Flip-Flops 

H054C154 t HarriS Dual "0" flip-flop 

H074C154 Harris F4013BC Fairchild 180 

MM54CI54 t National F4013BM . t FalrchRd 

MM74c154 National 120 MEM40,130 t GI 

MM74C154 Teladyna S MEM4013P GI 
HD4013B-2 t Harris 

1 01 8 Strobed DecocIef 
, 

HD4013B-9 . .Harrls 
SCL44288 t sss 

, 
H054C74 t Harrts 

SCL4428BE SSS (ConiInUad) 

Ie MASTER 1977 



MASTER SELECTION GUIDE 

DIGITAL .... CMOS (Conl'd) 

Function DevIQe Source UM Function DevIce Source Una Function DevIce Source Une 

Flip~FIope (Cont'd),. Flip-Flop. (Cont'd) Gatee. AND/NAND (Cont'~) 
Dual '0' flip-flop (Continued) Hex '0" FIIp.FIop (Continued) Dual 4-Jnprt AND Gate (ContInued) 130 

HD74C74 Harris CD401748C National 81l4082Be MHe! 
81L4!)138 t Mite! CD40174BM t National MCI4082BA t Motorola 
81L4013BE Mite! MM54C174. t National 70' MCI4082BC 

, 
Motorola 

MCI40138A . t Motorola MM740174· National CD40828 t RCA 
MCI4013BC Motorola TF4310AlB ' tTl CD4082BE RCA -
CD4013BC National Tf>4370'AlB TI SCL4082B sss 
C04013BM t National 

, 
SCL4082BE t SS8 

MM54C74 ,·t National 10, 
Dual • J-K' F1lp.FIOp 

TF4Oa28 tTl F4027BC FalrchDd 
MM74074 . National . F4027BM tFalrchild TP40828 TI 
CD40138 t RCA HD4027B-2 t Harris T~2 Toshiba 140 
CD40138E RCA HD4027B-9 Harris Triple 3-Input AND Gate 
HBF4013AE 8G8 HD54C76 t Harris - F4073BC Fairchild 

,.SCL4013B t SSS HD74076 Harris 80 F4073BM t FairchDd 
ScL4013BE sss 81L4027B t Mltel 81140738 '. tMItal 
CM4013A t SoIltr~ 8IL4027BE Mltel .81L4073BE Mltel ' 
CM4013AE SoIltron MCI40278A t Motorola MCl4073BA t Motorola 
SW4013AE 8W MCI4027BC Motorola MC140l3BC Motorola' 

,MM74074 Teledyne 8 20 CD4027BC National C040738 t RCA 
TF4013A1B t.TI CD40278M- t National CD407313E RCA 
TP4013A18 TI MM54C76 t National SCl4073B tSSS 150 
TC4l)13 Toshiba MM74076 National 8Cl4073BE' SSS 

. Quad '0' flIp-Flop CQ4027B t RCA CM4073A t SoI/tron 
1;40175BC FalrchHd. / CD4027&E RCA 90 'CM40731,E SoIitron ' 
F40175BM t FalrchHd , HBF4027AE · 8GS TF4073B tTl 
HD54C175 tHarrI, SCL4027B t SSS TP40738 TI 
HD740175 HarrIs SCL4027BE Sss T04073 . Toshiba 

\ 

MC14175BA t Motorola CM4027A t SoIitron Quad 2.Jnput ~D Gate 
MC14175BC Motorola 30 CM4027AE SoIltron , F4081sC, ' Fairchild-
MM54C175 t NStlonal 8W4027AE 8W F4081BM t Fairchild 
MM740175 Nelional - Mt;A74076 TeledyneS 

r HD4081B~2 t HarrIs 160 
CD401758 ~ TF4027A1B tTl HD4081B-9 Harris 
TF41758 tTl TP4027A/B TI 

, 
HD54C08 t:Harris 

TP41758 TI T04027 Toshiba 100 HD74C08 'Harris 
Quad ,ty Fllp.FIop. 1lne-State TC7476 Toshiba SlL4081B' tMiteI 

F4076BC FalrchDd DuaI'J·K' FIIp-FIopW/O Praet 81l4081BE Mite! 
F4076Bt.t_ tFairchDd HD54C73 t Harris MC14081A '. t Motorola 
HD4076B-2 Harris HD74073 · Harris MCI4081C Motorola 
HD4076B-9 . Harris 40 HD54Cl07 t Harris CD4081BC National , 
HD54C173 t Harris HD74Ol07 Harris , Co4081BM t National 

\ HD740173 HarrIs - MM54C73 t National MM54C08 t·National 170 
MC14076BA Motorola MM74073 Natlon81 MM74C08 NatIOnal 

. MCl4076BC Motorola MM54Cl07 t National CD4081B tRCA 
MM54CI73 t ,Ne11ona1 MM74Ol07 National 110 CD4081BE RCA 
MM740173 National MM74073 '. Teledyne 8 SCL4081B t sss 
CD4076BC National MM74Ol0r · Teledyne 8 Sct.4081BE SSS 
CD4076BM t .Natlonal 

GateS, ANb/N~ND 
! CM4081A -t SoIltron 

, cD40768 t RCA CM4081AE SoIitron 
CD40768E RCA 50 

AND Gated • J-K' FHp.F1oP 
TJ\4081B tTl 

SCl40768 t sss TP40818 n. 
SCL4076BE 'sss CD4095B t RCA TC4081 Toshiba 180 

C~BE RCA CM4076A t Sofrtron 
C04096B tRCA 8-liIput NANO Gati ! 

i 
CM4076AE SoIitron 

CD4096BE RCA. F4068BC Fairchlld 
MM74C173 Teledyne 8 

8.Jnput AND Gate 
F4066BM. tFalrchl1d 

TF4076B tTl HD54C30 .\ t Harris 
TP40768 TI , 81L49688 l t Mile! . 120 

HD74C30 Harris 
8IL4968BE 

f 

Hex ~O" FII/M'IOP Mltel . 
si!.4086B t Mltel , -

/ F40174BC FalrchDd , Dual 4-Jnpul ANO Gate $lt4Q688E Mitel 

, .F40174BM t f'alrchHd 60 F4082BC \ Fairchild MC14066BA t Motorola' 
HD54C174 t HarrIs F4082BM t Falrchlld MC14068BC Motorola 

" HD740174 Harris . HD4082B-2 t Harris MC14501A t Motorola 190 
r 

. MC14174BA . t Motoroia HD4082B-9 Harris McI4501C Motorola 
MC14174BC M~orola '8IL40828 t Mite! MM54C30 t National 

, (Continued) 
, 

(Continued) . (ContInued) 

'" 
t Military Tempera.ture Range (-55°C to 125°C)' 
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,Ie MASTER 

DIGITAL-CMOS (Conl'd) 

Function DevIce ' Source Una 

Gates, AND/NAND (Cont'~) '" 

8-lnput NAND Gate (Continued) 
, 

MM74C30 National 
CD4068B t RCA 
CD4068B~ RCA 
SCL406BB t SSS 
SCL4068BE SSS 
SCL44,12B t SSS 
SCL4412BE SSS 
CM4068A t, SOIltron 10 
CM4068AE SOIltron 
TF4068B tTl 
TP4068B TI 
1"C4068 Toshiba 

Dual4-lriput NAND G,ate ' 
F4012BC Fairchild 
F4012BM t Fairchild 
HD40121l-2 t Harris 
HD4012B-9 Harris 
H054C2O tHarris 20 

, 
HD74C2O Harris 
SIL4012UB t Mitel. 

, 

SlL4012UBt; Mite! 
i SIL4912B t Mite! 

SIL4912BE Mite! 
MC14012BA t Motorola 

/' MC14012BC Motorola, 
CD4012AC National 
CD4012AM t National 
MM54C2O t National 30 
MM74C2O National 
CD4012B tRCA 
CD4012BE • RCA 

CD4012UB t RCA 
CD4012UBE RCA 
HBF4012AE sGs 
SCL4012B' t SS$' 
SCL4012BE SSS 
CM401,2A tSOlltron 
CM4012AE SOIlfron 40 
SW4012Ae SW 
MM74C20 Teledyne S 
TF4O,12A tTl 
TP4012A TI 
TC4012 Toshiba 
TC7420 Toshiba 

Dual 2-tnput NAND Gate (DrIver) 
CD40107B t RCA 
CD40107BE ' RCA 

,Dual 4-lnpuf Expandable NAND Gate , 50 
SCL4412B t SSS 
SCL4412BJ, SSS 

Triple ;3-lnput NAND Gate , 
F4023BC Fairchild 
F4023BM t Fairchild 
HD4023B-2 t Harris 
HD4023B-9 HarrIs . H054C10 ; t HarrIs 
HD74Cl0 Harris 
SIL4023UB tMItel 60 
SIL4023UBE MIte! 
SIL4923B , t Mite! 
SIL4923BE Mite! 
MCI4023A t Motorola 

(Continued) 

1'54 

Function DevIce ' Source Una Function DevIce , Source Una 

Gates, AND/NAND (Cont'd) Gat~. AN~-ORI AND-OR-Invert 130 

Triple 3-lnput NAND Gate (Conttnued) Triple ANP-OFI.PhaaaPaira 
MC14023C ,Motorola CD4Q37B t RCA 
MC14023BA ' t Motorola 'CD4037BE RCA , 

MC14023BC Motorola 70 CM4037A t Solltroo 
\ CD4023A/BC National CM4037AE SOIltron 

CD4023A1BM t National 
MM54Cl0 t National Quad AND-OR Select Gate 

MM74Cl0 National F4019BC Fairchild , 

CD4023B t RCA F4019BM, , , t Fairchild 
i' CD4023.BE RCA F4519BC Fairchild 

CD4023UB t RCA F4519BM t Fairchild 140 
CD4023UBE RCA HDI4519B-2 t Harris 
HBF4023AE sas HD14519B-9 Harris 

, sCL4023B t SSS 80 HD4019B-2 t Harris 
SCL4023BE SSS HD4019B-9 Harris 
CM4023A t SoIttron SIL4019B t Mtte! 
CM4023AE SoIlfron 

SIL4019BE , Mite! 
S\V4023AE SW 
MM14Cl0 Teledyne S 

MCI4519BA t Motorola, 

' TF4023A tTl 
MCI4519BC Motorola 

TI CD4019BC National TP4023A 
TC4023 Toshiba CD4019BM t Natlor!al 150 

C04519BC National TC7410 Toshiba 
CD4019B t RCA 

Quad 2-lnput NAND ,Gate 90 CD4019BE RCA . ' 

F4011BC Fairchild 
HBF4019AE ,sas 

F4011BM t Fairchild 
SCL4019B t SSS 

MEM4011D t GI 
' - , SCL4019BE SSS 

MEM4011P GI. 
HD4011B-2 t Harris CM4019A t SOlitron 

HD4011B-9 Harris CM4019AE SOIitron 

HD54COO t Harris SW4019AE SW 

HD74COO Harris TF4019A1B tTl 160 

SIL4011UB t Mite! TP4019A/B TI 

SIL4011UBE Mltel 100 TF4519A1B tTl 
SIL491'IB t'Mltel ' TP4519A/B TI 
SlL4911BE MRe! TC4019 Toshiba 
MC14011A t Motorola Quad AND-OFI Select Gate, Three-State 
MC14011C MotorotS ' 
MQ14011BA t Motorola 

CD40251B t RCA 

MCI4011C Motorola 
CD40257BE RCA 

CD4011A1BC National Dual 2-WICIe 2-lnput AND-OR-InverIGate 
CD4011MBM t National F4065BC Fairchild. 
MM54COO t National F4065BM Fairchild 170 
MM74COO National 110 MCI4506BA t Motorola 
CD4011B ' t RCA MCI4~BC Motorola 

' CD4011BE RCA CD4085B t RCA 
CD4011UB tRCA CD4085BE RCA 
CD4011UBE RCA TF4OO5B tTi , 

HBF4011AE sas TP40858 TI 
sCL40118 t SSS 
SCL4011BE SSS 4 Wield-Input Expandable AND-OR-/nvert , 
ScL4011UB t SSS Gate 

SCL4011UBE sSs F4066BC Fliirchild 

' CM4011 t SOIltron 120 F408BBM ' t Fairchild 180 
" CM4011 Soittron CD408BB t RCA 

SW4011AE SW I CD4086BE RCA 
MM74COO Teledyne S Quad 4-2-2-1-1nput AND-O~lnvert. Gate " 
TF4011A1B tTl TF4302A/B TI 
TP4011A1B TI 

i'P4302A1B TI 
TF4311A1UB tTl 
TP4311A1UB TI Quad 2-4-4-1-1nput AND-OR-Invert Gate ~ 

TC4011 Toshiba TF4303A/B TI 

" TC7400 Toshiba TP4303A1B TI 
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MASTER SELECTION G!.!IDE 

DIQITAL-CMOS (Cont'd) 

FUnctIon I)evIce Source line FunctIon I)evIce Source line FU\ICIIOn I)evIce Source I line 
~, 

Gat .. , Excluelve ORINOR Gatee, Exclulve OR/NOR Galee, OR/NOR (Cont'd) 

Quad ExcIuaIYe OR Gale 
(Cont'd) 

Quad 2-lnput OR Gate (ContInued) 
F4030BC FairChIld Quad ExcIuaIve NOR Gate (Continued) CM4071A tSoutron 
F40308M t Fairchild 

, 
C040nBE RCA 70 CM4071AE Solitron, 

F4I07OBC Fairchild CM4O'T7A' t SoIitron TI'4071B • tTl 
~ 

F4070BM t Fairchild CM4077AE SoIItron 'TP4071B ' TI 
HD403OB-2 ' t HarrIs , SCl4077B' t sss I T04071 Joshlbe. 
HD4030i3.-S HarrIs I SCL4017BE SSS 

8-lnput NOR Gate 
HD407OB-2 t HarrIs TF4519A1B tn -- F4078BC fairchild 
HD4070B-9 HarrIs 10 TP451.9A/B n 

HD54C86 t~ 
F40788M t Fairchild 1,40 

, Gat .. , ORINOR SlL4078B' tMIte! 
~ 

HD74C86 HatriB SIL4078BE I Mite! 
SlL40308 .t~eI 8-Input OR Gale "MCI4078BA t Motorola SlL4030BE ' MIte! S1L49788 t MIte! MC14078BC Motorola 
SlL4070B t MIte! SIL4978BE ' '" Mite! 80 C04078B 
SIl4010BE Mite! 

t RCA 
~ 

/ MCI4507A t MotorOla' Dual <C-Input OR Gate C040788E RCA 
J F4072BC fairchild SCL4078B tSSS MCJ4507Q Mptorola 

MC14070BA t Motorola F4072BM t Fairchild " SCL4078BE sss 

MC14070BC Motorola ' 20 SlL4072B t ~eI, scL4402B tSSS 
., 

sss'-
CD4030AC 'National SIl4072BC Mite! SCl44028E' 150 

CD403(IAM t NatIonal 
MC14072BA t Motorola CM4078A t SoIitron 

C04070BC National '< MCI4072BC , Motorola CM4078AE SoIIIron 

C04070BM ! t National C040728 , t RCA T04078 Toshiba 
" . 

MM64C88 t National C040728E RCA Dual 3-Input NOR Gate pIuIlnverter 
MM74C86, National ScL4072B . tSSS 90 H04OOOUB-2 t HarrIs 

_, C04030B t RCA, SCl4072BE $SS HD4OOOUB-9 Harris 
C04030BE FICA, TF4072B tn SIL4000B ' t Mite! 
C040108 t RCA TP40728 TI SlL4000BE Mitel 
C04010BE RcA 30 

\ TC4072 Toshiba MCI4000A 't MotorOla 

CD 
"0 .-
::::J 

C) 

C:' 
0 .-..... 
0 
CD 
0) 
en 
'-
S 
13 
~ 

" 

--". 

HBF4030AE SGS Triple 3-1nput OR Gate M«14OOOC ,Motorola 160 
SCl40308 ' tSss F4075Bc Fairchild C04000B t RCA \ 
,SCl403OBE SSS F4075BM ' t fairchild C04OOOBE.: RCA 

sci.407OB tSSS SlL407~ t ~eI C04000UB t RCA 
SCl4070BE SSS SlL407SB,E ,~ C04OOOU~ RCA 
'CM4030A' t SoIIIron , " MC,I4075BA .t MOtorola 100 SCL4000B t SSS 
CM4030AE SoIItron MC14075BC Motorola - SCL4:000BE sss 
CM4070A ' , t SoIItron C04075B t RCA CM4000A SoIitron , 
CM4070AE SoIIiren C04075BE RCA ,~4000AE Solifron 
SW4ci30AE SW ' 40 SCL40758 \ tSSS TF4000A t.T1 
TF403oA 

\ 
tTl ' SCL4075BE" SSS TP4000A TI 170 

TP4030A ' TI TF40758 tn Dual 4-Input NOR Gate 
TF4070B tn TP4075B n F4OO2BC fairchild 
,TP407oB n .T04075 Toshiba ' F4OO2BM t Fairchild ' 
.TF4507A1B tn Quad 2-1nput OR Gate ' 

, 

H04OO2B-2 t Hanls 
TP4507A1B n F4071BC Fairchild 110 H04002B-9 HarrIs 
1C4030 Toshiba . 

F40rlBM t Fairchild SlL4002UB t Mitel 
Quad ~ NOR Gate H04071B-2 t HarrIs SIL4002UeE Mitel 

. ,F4077BC - FHod HD4071B-9 Harris 
, SIL49028, t ~el , " 

F4017BM tFaIrchIId 50 He54C32 t H/Ifrit , SIL4902BC Mitel 
F4519BC FaIrchIld 'HD74C32 HarrIs MCl,4OO2A t Motorola 180 
F4519BM t FaIrchIld SlL4071B t MIte! I MCl4002C Motorola ' 
H04077B-2 t Harris' SlL40718E Mite! MCI4002BA t Motorola 
HD407719-1l HarrIs MCI4071A t Motorola ~ MCI4002BC 'Motorola 
HOI451~2' t HarrIs , MC14071C Motorola C04OO2AC Na1IonaI 
HDI4519B-9 , t\8rrIs MC14071BA t Motorola 120 C04OO2AM t National , 

SIl4077B tMItal C040718C National , C040028 t RcA 
~ 

SIl4077BE Mital C04OO2BE C0407tBM t Na1IonaI RCA 
MC14077BA t LtotoroIi MC14071BC Motorola CD4002UB t RCA 
MCl4b77BC' Motorola 80 I MM54C32 i NatJorial C04002UBE RCA 
MCI45198A t MotoroIi MU7a , National, HBF.4OO2AE ,SGs 190 

'MCl4519BC Motorola 
, 

CD4071B t RCA SCL4002B t SSS / 
( 

" CD45,9BC NatJorial C04071BE RcA scL40028~ sss 
C04519BU tNatIonal SCL4071B t SSS qM4002A t SoIIIron 
C04077B t RCA SCL40718E sss CM4;OO2AE Sotitron 

(CoAtInued) (Continued) 130 (Continued) 
, 

t UUItary Temperature Range (-55·C to 125°0) 
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Ie ,MASTER 

-DIGITAL-e.os (Cont~d) 

Function DevIce I SOUrce Una FurIctIon DevIce " Source Una function - Dev,tce SoUrce Una 

Gatea, OR/NOR (Cont'd) Gat .. , OR/NOR (Cont'd) Latch .. (Cont'd) 

pUll 4-lnpUt NOR Gate (Continued) Quad 2-1nput HOR Gate (COntinued) , Quad Clocked '1)'" Latch (COntinued) 
SW4002AE. SW SCL4OO1BE sss TP4042A/B TI 130 
TF4002A tTl CM4001A t SoI~ron TC4042 Toshiba 

, TP4002A n CM4oo1AE· , SoIHron 70 
TC4002 Toshiba SW4OO1AE sw Quad NAND RlS Latch 

Dual 4-InputExpailllable NOR Gate MM74C02 Teledyne S F4044BC , Fairchild 

tTl ' F4044BM t Fairchild 
, 

t SsS, TF4001A1B SCL4402B 
TP4oo1A1B n H04(!44B-2 tHairis 

SCL4402BE sss , TF4301A1UB t 11 .- HD4044B-9 - Harris 
Triple 3-lnput NOR Gate 10 TP4301A1UII TI SIL4044B t Mltal 

F4025BC Fairchild TC4001 Toshiba SIL4044BE Mitel 
F4025BM t Fairchild MCl4044BA tMOtorola 
HD4025B-2 t Harris Gat .. , Miaceilaneoul MCl4044BC MOtorola 140 
HD40~ tHarrts ' ' 

SIL4025UB t Mltel 
8-!nPl!l Expandable Multifunction Gate GD4044AC NatiQn81 

CD4048BC National 80 CD4044AM t National 
SIL4025UBE Mltal 

CD404aBM ' t National CD4044A1B HICA 
SIL4925B t Mite! 
SIL4925BE Mltel 

CD4048B t RCA C~A/BE RCA 

MC14025A t Motorola 
CD4048BE RCA SCL4044A tSSS 

MC14025C Motorola 20 
SCL4402B t SSS SCL4044AE SSS 

MC14025BA t Motorola 
SCL4402BE sss CM4044A t Solitron 

Mcl4025BC Motorola 
CM4048A - t Solitron TF4044A1B tTl -

Co4025AIBC National CM4048AE SoHtron TP4044A/B TI -

CD4025A/IIM t Nationel Triple Gate/(dual4-Input NAtiD and 2-1nput J04!l44 Toshiba 150 

CD4025B t RCA 
ORINOR) , , 

I , Quad NAND Latch 
Co4025BE MCl4501A t Motorola I 90 RCA -' TF4376A/B tTl \ -MCl4501C Motorola CD4025UB -tRCk TP4376AiB n 

- CD4025UBE RCA Hex Function Gate 
HBF4025AE SGS MCl4572A t Motorola 'Quad NOR RlS Latch 

SCL4025B sSs 30 MCl45i2C Motorola F4043BC Falrchlkl 
SCL4025BE SS~ ,Dual 5.Input Majority logic Gate F4043BM t FalrchUd 
CM4025A Soiltron 

MC14530BA I t Motorola 
HD4043B-2 t~ 

CM4025AE SoIltron MCl4530BC Motorola H~B-9 • H8nis 
SW4025AE SW SIL4043B t Mltal 
TF4025A tTl Lat~h .. SIL4043BE Mltal 160 
TP4025A n MCl4043BA t MQtoroia 
TC4025 Toshlba 8-bIt AND Gated Addressable Latch 

MC14043BC Motorola 
F4724BC Fairchild 100 

Quad 2·'~put NOR Gate F4724BM t Fairchild ! CD4043AC Nationel 
" F4001BC Fairchild ' CD4099BC National CD4043AM ' t National 

F4001BM t fairchild 40 CD4099BM t National CD4043B t RCA 
MEM4001D t GI CD4099B - tRCA CD4043BE RCA 
MEM4001P GI CD4099BE RCA SCL4043A tSSS, , 
HD4001B-2 t Harris TF4099B, tTl SCL4043AE SSS / , 
HD4001B-9 Harris 

TP4099B TI CM4043A t SoIItron -" 

HD54C02 t HarrIs CM4043AE SoIItion 170 ' 
HD74C02 HarrIs ,Quad,CIocktcI '0' Latch 

TF4043A1B tn 
SIL4OO1UB t Mltal F4042BC Falrchild 

TP4043A/B TI 
SlL4001UBE MIt8I F4042BM t fairchild 110 

TF40188 
SlL4901B t MlteI HD4042B-2 t HarrIs t,TI 

SIL4901BE Mltal 50 -' HD4042B-9 Harris TP4078B n 
MC14OO1A t Motorola SIL4042B t Mltel , TC4043 loshlba 

MC14OO1C ' Motorola SIL4042BE Mltal Quad NOR Latch 
, 

MC 14001 BA t Motorola MCl4042BA t J,lotorola TF4377A1B tn 
MCl4001BC Motorola MCl4042BC Motorola TP4377A1B TI 

I CD4001AC National C,D4042BC National , 

CD4001AM _ t National CD4042BM t Na1tonal Dual 4-bIt Latch 

MM54C02 t National CD40428 t RCA Sll4508B tMltel 180 

MM74C02 • National CD4042BE RCA 120 SIL4508BE' Mltel 

OO4oo1B' t RCA' HBF4042AE SGS MCl4508A t Motorola 

CD4001BE RCA 50, I SCL4042B t SSS MC'145oac Motorola 
CD4001lJB \ t RCA SCL4042BE SSS : CD4508B t RCA 
CD4001UBE RCA CM4042A t SoIItron CD4508BE RCA 

) HBF4001AE SGs CM4042AE SoiItron SCL4508B t SSS 
SCL4001B t SSS TF4042A1B tn SCL4508BE SSS 

(ContInued) (Continued) . T04508 Toshiba 

t Military TemPf/rature RMge (-55°C to 125°C) 
,.. . Bold face indicates additional date Ie provided on-the page noted. 
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, DIGITAL-~MOS (Conl'd) 

I 

FUnction DevIce Source Une 

Latches (Cont'd) 
Qual4-bIt Add~1e Laich 

F4723BC fairchild 
F4723BM t Fairchild 

! CD4723BC NatioNd 
CD4723BM National 

'Memorl," 
For addItIoriaIlnformatIon 888 Master 
SelectIon GuIde-Memory SectIons. 

l8-bIt FIFO (4x4) 10 
CD4010se . tRCA' 
C[)40105BE RCA 

64-bII FIFO (1ex4) 
.. 

, F4103BC Fairchild 
F4703BM t i=aIrchtkl 

84-bIt Program Stack (16x4 UFO) 
F4706BC FairchIld 
F4706B~ t FairchUd 

18-b1t MuIt~ RegIster FIle (4x4 Read I 

While Write RAM), ,/ I , 20' 

MC14580A t Motorola 
, 'MC14S8OC Motorola 

C040208B t RCA ' 
CD40206BE ' RCA 

'84-bIt CAM (8)dI Content ~Je 
Memory) 

SCM5533 t sss 
1,024-bIt PROM (258x4) 

, 

.-w' t IfIrrIe (I!IO) 
I11III11 ,t tIInII (80) 30 
HM6612 tHarriS 

32·bIt RAM (DIrect Woi'd Une Addr88,llng) 
CD4039A t RCA 
CD4039AE 'RCA 
CM4039A t SoIItron 
CM4039AE SoIitron 

32-bit RAM (BiI\Bry Addre8alng)' \ 

CD4036A t RCA 
CD4036AE, RCA 
CM4036A t SoIhron 40 
CM4036AE t SotItfon 

64-bIt RAM (64xl) 
MCM14505A t Motorola 
MCM14505C Motorola 

64-bII RAM (16x4) 
F47:2SBC Fairchild 
f4725BM t FaIrchII!I 
HDS4C69 t HarrIs .. 
HD74C89 HarrIs 
IUI54C8I ' t NItIonII, (805) ~ ....,4C8t NaIIoIIIII (808) 

I 
SCL5589 t SSS 

84-bIt RAM (18x4 CIlJCkad RAM, three state 
output register) 

, F4710BC Fairchild 
F4710BM t Fairchild ' 

2,58-b1t RAM (266lI') j Ja~chlld F472OBC' 
F4720BM t,·FairchIld , 
HD54C200 . t HarrIs 60 

(Continued) i\ ,I 

:t Mll!tarv Temperature Range (-SSOC 10 12S0C) 

to MASTER len 

function Devtce 

Memorl .. (Cont'd) 
258-bit RAM (2!i6x1) (Continued) 

HD74C2pG 
IMIl623 ' 
MCM14637 

! IIIIIS4C2OO 
111174C200 

'CD4061A 
CD40081 \ 
SCM5520 
TC4061 

258-b11 RAM (64x4) , 
MCM14552 

,1IMI4C81O 
' 111174C81O 

SCM5555' 

512-b1t RAM (512x1) 
sam 
I2222A 
2222 
2222A 
SCM5522 

1,024-b1t RAM (126x6) 
MWSS080 

1,024-b1t RAM (256x4) 
85101, 

85~ 
F472tBC 
F4721BM 
HIII50t 
1IIIIS51 
HM6552 
IM5I1 

'~ ... 
5101 
.....cal 
Mll74C820 
MII54C921 
illn4C121 
t,AWS5040 
MWS5S40 
SCMS501S 
SY5101 
SY5111 
SY5112 
TL5007 

1,024-b1t RAM (1:02~xl1 
88508 
885II8A 

, F4736BC 
F4738BM I 

, .... 
IM518 
IM6506 
1M6518 , 

' I IIM54CaI , 
1IM74C121' 

' IIII54C83Q 

1IM74C81O 
MWS5001 

M\¥.S5501 
SCM5502S 
TC5016 
' -(Continued) 

Source LM 

Harris 
t Intersil 
t Motorola 
t Nallonll' (IGI) 

NItIonII (IGI) 
t RCA 

RCA 70 

tsss 
Tosi:llba 

t Motorola 
t NItIonII :(111) 

NaIIonII (111) 
SSS 

AlII ,(884) 
AMI (884) 80 
Nortec 
Npitec 

' sss 

RCA 

AlII f'(_) .. (-) -
Fairchild 
Fairchild 90 
IWrIs (175) 

,'1fIrrIe (171) 
Harris ..... (177) 

',"" (178) 
,Int~ -, 

t NItIonII (114) 

NatIouI (114)' 

t NatIouI (816) 
Natlonll (118) 100 
RCA 
RCA , 

t,Sss 
Synarfek 

, Synartek 
Synartek 
Toshiba 

AlII (I4$) 
AMI (145) 110 
Fairchild 

t Failchlid 
IfIrrIe (171) 
IfIrfiI (.,..) 

t Intersll 
t rniarsll 
t tI8tIonI!I' (818) 

NaIIoIIIII ,(816) 
t 1IItIonII, (818) , 

NatIouI (816) 120 
RCA 
RCA 

tSSS 
' Toshiba 

'. 

MASTER SELECTION QUIDE 

function DevICe Source' Une 
" 

Memorie. (Cont'd) 

1,024-bIt RAM (10024x1) (Continued) , 
TC5006 Toshiba 

( 

1,024-blt ROM (256x4) 
MCM14624 t Moto(Olli 130 
TC5007 ' ,Toshiba 

2048-blt ROM (258x8) 
F4735BC FairChild 
F4735BM t FalrchUd 

2,048-blt RQM (512X8) " 

CDP1832 t RCA, 
CDP1832C RCA 

l2,228-blt ROM(10241'12) 
HMII312 IWrIs (881) 

1-·: 11.18312 ' Intersll 140 

M.-Itiplexe,., Digital 

,See &lao Interface-Analog SwItches ' 

Quad 2.lnput Multiplexer 
F4519BC ' FalfQhHd 
F4519BM t Falrchil(l 

, HD14519B-2 t HarriS 
HD14519B-9 Harris 

, H,D54C157 t Harris 
, 

HD,74C167 Harris 
MC14519BA, t Motorola ,150 
MC14519BC Motorola, 
CD4519S6 Nat,lonaI 
CD4519BM t National 
MMS4C157 t National 
MM74C157 National , 

MM74C157 T8iadyne S 
I .-

TF4519A1B ttl 
TP4519A1B TI 

Dual,4-Channal Digital Multlplaxer 
F4539BC . Fairchi~ 160 
F4539BM t Fairchild 
MC14539BA t Motorola,. 
MC14539BC Motorola 
TC4539 Toshiba 

8-(:hannal Data Selector 
F4512BC Fai(child 
F4512BM t' Falrchlki 

\ HD14512B-2 t ,HarriS 
HD14512B-9 Harris , 

- SIL4512B t MRel 1.70 
SIL4512BE Mttel 
MC14512A t Motorola " 
MC14512C Motorola' 

, 
\ 

t SsS 
, 

SCl,4512B 
SCL4512BE, ' SSS 
TF4512A1B tTl 
TP4512AIS TI. 
TC4512 ' Toshiba 

B"Channal Digital Multiplexer 

i HD54C151 , tHarrls 180 
HD74C151 Harris 

- MM54C151 ' t Nal,lonal ' 
MM14C151 ' NationBi 
MM74C161 Teledyna S 

157' 

,CD 
"0 
<-

:::s 
(!)' 

c::: 
.2, 

'0 
.!e 
CD en 



c 
.2 -o 
Q) 

Q) 
(f) 

. 

Ie MASTER 

DIGITAL-CMOS (Conl'd) 

Function IleI1Ice Source Line Function Device Source Une Function Device Source CLine 

Multiplexers, Digital (Cont'd) Oscillators/Divider. 60 Oscillators/Dividers 120 

, ,Dual 8-C~annal Digital Multiplexer 
(Cont'd) (Cont'd) 

TF4321A tTl 0scIllator/2-131-2-15! DiVIder (2~5v Divider, divide by 3000/3600 

TP4321A TI supplies) RED3000/3600 LSIComp 
UCN-4105 Sprague 

Divider, divide by 3600 16-ChannerDigltai Multiplexer 
MMsftc150 t National 

Oscillator/Divider, Mask Programmable for 03600 LSIComp 
division by 10,000 to 98,000 (Standard .-

I MM74CI50 National divides 3.579 MHz TV crystal to 60 Hz) ! 1 Shift Registers 
TF4320A 1 tiTI MM5369 National 
TP4320A TI I - -

Oscillatorl2" Divider with 2" Output (Supply 
4-blt Parallel In/Parallel Out Shift Register 

F4035!3C Fairchild 
16-Channel Digital Multiplexer, Three-State 10 1-2v 7038B, 2·5 v 7038A) 70 

F40358M t Fairchild 
MM72CI9 t National 7038A Intersll 

H040358-2 t Harris 130 
~M82C19 National 70388. Illtersil H04035B-9 Harris 

Multivibrators 
0scIllator/2-161 Divider (also 2~ 161 x 10, SIL40358 t Mltel 
Supply 2-5v) SIL40358E Mite! 

Monostable/ Astable Multivibrator " 7027 Intersil MCI40358A f M9Iorola 

F40478C Fairchild Osclllator/2" and 2" Divider (AlSO 2"x10, 2- MC140358C Motorola 

F40478M t Fairchild 5v supplies) CD40358C National 

C040478 t RCA 7213 Intersil CD4035BM t National 

C040478E RCA C040358 t RCA 
Oscillator /2"· DivIder/Buffer . CD4035~E RCA CM.4047A t SoIlIron MC14450 Motorola 80 

CM4047AE SoJijron 20 H8F4035AE SGS 140 
H8C4700 t SGS SCL40358 t SSS .TF4047A18 tTl HBF4700 SGS SCL40358E SSS TP4047A18 TI UCN-4112 Sprague CM4035A t Solitron 

TC4047 Toshiba UCN-4113 Sprllgu& CM4035AE Solitron 
Dual MOnostable Mulllvibrator SCL5411 SSS TF4035A/8 tTl 

F45288C Fairchild Oscillator/2-.131 and2-171 Divider (2-3v TP4035A18 TI 
F45288M t Fairchild supplies) TC4035 Toshiba 
HD14528B-2 t HarriS UCN-4111 Sprague 4-blt Parallel Shift Register 
HD14528B-9 Harris 

Osclllator/2'" Divider/Buffer F40195BC Fairchild 
H054C221 t Harris 

CD4045A t RCA 90 F401958M t Fairchild 150 
HD74C221 Harris 30 

CD4045AE RCA HD54C195 t HarriS 
SIL40988 t Mltel 

H8F4045AE SGS HD74C195 HarriS 
SIL40988E . Mltal 

SCL44458 t SSS MM54C195 t National 
SIL45288 t Mltel 

SCL44458E SSS MM74C195 National 
SIL4528BE Mitel 

CM4045A t Solitron MM74C195 Teledyne S 
MC145288A t Motorola 

CM4045AE Solnron 4-bit Bidirectional Shift Register 
MCI45288C Motorola 

UCN-4114 - Sprague F401948C Fairchild 
MC145388A t Motorola F401948M t Fairchild 
MC145388C Motorola Osclllator/2" DiVIder (with 1 second and 1 

HD54C95 t HarriS minute pulses using 4.193 MHz crystal, 2-5v MM54C221 t National supplies) 100 HD74C95 Harris 160 
MM74C221 National 40 7213 Intersil MC141948A t Motorola 
C040988 t RCA MC14452 Motorola MC141948C Motorola 
CD40988E . RCA MM54C95 National 

. SCL4528B t SSS Oscillator/2" DiVIder MM74C95 t National 
SCL45288E SSS SCL5419 SSS 

1 C0401948 t RCA 
TF4528A18 't TI Oscillator/2"" Divider 

. 
CD4019BE RCA 

TP4528A18 TI MC145218A t Motorola MM74C95 Teledyne S 
TC4528 Toshiba MC145218C Motorola 4-blt Bidireclional Shift Register, Three-State 

Oscillators/Dividers Frequency Divider (9-Stage) C0401048 t RCA 

SCL5425A SSS CD40104BE RCA 170 
Oscillator/Divider (Programmable Timer) SCL5427A SSS 110 Dual 4-bit Serial In/Perallel Out Shift 

MC14541BA t Motorola 50 SCL5437A SSS Register 
MC145418C Motorola F40158C Fairchild 

Oscillator/2" DivIder (2-5v supplies) 
DiVIder, diVIde by 5/8 F40158M t Fairchild 

RED5/6 LSIComp 
7209 Intersil H04015B-2 t HarriS 

DIvider, diVIde by 6 . HD40158-9 Harris 
Osclllator/2" Divider 06 LSI Comp SIL40158 t Milel 

5801 Intel SIL40158E Mite! 
5016 Nor1ec DiVIder, divide by 50/80 

MCI40.158A t Motorola 
RED50/80 '. LSIComp 

Osclllator/2" to 2" Divider, with duty cycle MC14015BC Motorola 180 
control DIvider, divide by 80 C04015AC National 

MMI4451 MotOrola 060 LSI Comp . (Continued) 

tMllitary Temperature Range (-55°C to 125°C) 
Bold face Indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 

DIGITAL-CMOS (Cont'd) 

Functlon DevIce Source Una Function Device Source Una Functlon Device Source Une 

Shift Regiate,. (Cont'd) Shift Registera (Cont'd) Shift Reg,istera (Cont'd) 

Dual 4-blt SerIal In/Parailei Out Shift 8-blt Serlallr!lParaUei Dut Shift RegIster Dual 54-bit Static Shift Register -
Register (Con!lnued) (Continued) I MC14517BA t Motorola 130 

COO 15AM t National MM74C164 Teiedyne S 70 MC14517BC Motorola . COO15B t RCA 
8-bIt Parallel In/Seriai Out Shift Register SCL4517B SSS 

COO15BE RCA 
HBF4015AE SGS HD54Ct65 t Harris 128-blt Static Shift Register (16-blt 
SCL4015B t SSS HD74C165 " Harris Increments) 

SCL4015BE SSS MM54CI65 t National MC14562BA t Mot9rola 

CM4015A t Solltron 10 MM74C165 National MCI4562BC Motorola 

CM4015AE Solitron 8-blt Bidirectional ParaUel/Serlallnputl 200-blt Dynamic Shift Register 
SW4015AE SW Output Bus Register CD4062A tRCA I 
TF4015A1B tTl F4034BC Fairchild CD4062AE RCA 
TP4015A/B TI F4034BM t Fairchild 
TC4015 Toshiba MC14034BA t Motorola 80 Quad 64-bIt Static Shift Register. Separate 140 

Clock 
8-blt Synchronous Parallel In/Serlel Out Shift MC14034BC Motorola F4731BC Fairchild RegiSter ' COO34BC National F4731BM t'Fairchlld F4014BC Fairchild CD4034BM t Natlona,1 

F4014BM t Fairchild SCL4034B t SSS 64-blt Variable Length Shift Register 
HD4014B-2 t Harris 20 SCL4034BE SSS F4557BC t Fairchild 
HD4014B-9 Harris, 

CM4034A t Solltron F4557BM Fairchild 
SIL40148 tMltei 

CM4034AE SoIltron MC14557BA t Motorola 
SIL4014BE Mitel 

tRCA MC14557BC Motorola 
MCI4014BA t Motorola CD4034B 

MCI4014BC Motorola CD4034BE RCA 96-bit Variable Length Elastic Shift Register 
. CD4014AC National TC4034 Toshiba 90 ' MS618 t Ragen 150 

CD4014AM t National 8-blt Bus Register. Shift end Store I 128-bltStatic Shift Register. W/Control logic 
CD4014B t RCA CD4094B t RCA ,":-,\:.' 

MS625 t Ragen 
CD4014BE RCA CD4094BE RCA 

; 

HBF4014AE SGS 30 SCL4094B t sss Tr8nsl8.tors 
SCL4014B t SSS SCL4094BE SSS 
SCL4014BE SSS Quad Voltsge Up Level Trenslator 

CM4014A t SoUtron 18-bIt Stetl<: Shift Register F4104BE Fairchild 

CM4014AE SOIitron MS612 Ragen F4104BM t Fairchild 

TF4014A1B tTl 18-blt Stetic Shift Register (4, 5. 8. 9. 10. 12. 
MEM4900D t GI 

TP4014A1B TI 13. 14. 16. 1,7. 18-blts) MEM4900P GI 

TC4014 Toshiba F4006BC Fairchild 100 CM4104A t Solitron 

8-blt (Asynchronous parallel or synchronous F4006BM t Fairchild CM4104AE Solltron 160 

serial operatIOn) Parallelln/Serlai Out Shift ;' HD4006B-2 t Harris Quad Level Shifter (low to high vOltage) RegIster 40 
F4021BC Fairchild 

HD4006B-9 Harris i CD40109B t RCA 

F4021BM t Fairchild MC14006BA t Motorola CD401 09BE RCA 

HD4021B-2 t Harris MCI4006BC Motorola 
Hex TTL Buffer (Irwerling) (CMOS To TTL) 

HD4021B-9. Harris CD4006AC National 
HD54C901 t Harris 

SIL4021B t Mitel CD4006AM t National 
H074C901 Harris , SIL4021BE Mitel CD4006B t RCA 
MM54C901 t National 

MCI4021BA t Motorola CD4006BE RCA 
MM74C901 National 

MC14021BC Motorola ' SCL4006B t SSS 110 

COO21AC National SCL4006BE SSS Hex TTL Buffer (Nonllnvertlng) (CMOS To 

CD4021 AM t National 50 CM4006A t Sotitron TTL) 170 
~ 

HD54C902 t Harris - CD402,IB t RCA CM4006AE Solltron 
HD74C902 Harris COO21 BE fiCA Dual 16-blt Static Shift Register MM54C902 SCL4021B t SSS t National 

SCL4021BE SSS 
H~SR0321 Hughes MM74C902 National 

CM4021 A t Sotitron 
HSSR0351 Hughes 

Hex PMOS Buffer (Inverting) (PMOS T q 
CM4021AE Solltron 32-bll Bldlrecllonal Serialln/Serlal Out Shift CMOS or TTL) 
SW4021AE SW RegIster HD54C903 t Harris 
TF4021A1B tTl COO 1 OOB tRCA HD74C903 Harris 

I TP4021A/B· TI COO100BE RCA 120 MM54C903 t Nationlil 
TC4021 Toshiba 60 64-blt Statl<: Shift Register MM74C903 National 180 

8-bIt Serlalln/Paral1ei Out Shift Register F4031BC Fairchild Hex PMOS Buffer (Non-inverting) (PMOS To 
HD54CI64 t Harris F4031BM t Falrc/1lld CMOS or TIL) 

HD74C164 , HarriS CD4031BC National HD54C904· t Harris 
MM54C164 t National COO31BM t National HD74C904 Harris 
MM74C164 National COO31B t RCA MM54C904 t National 

(Continuad) COO31 BE RCA MM14C904 National 

t Military Temperature Range (-55°C to 125°C) 
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Ie MASTER 

DIGITAL-CMOS (Cont'd) 

Function Device Source Une Function DevIce Source line Function o8vlce Source Une 

Translators (Cont'd) Mi8cellaneous (Cont'd) Miscellaneou8 (Cont'd) 

HNILlHTlls suitable for translationllnput DUBILIne Receiver (Continued) " Hex Schmitt Trigger (ContlnUSfl) 
protection. See HNILlHTlsectlon MM88C~ National CD40106 National 

Mi8cellaneous Programmable logic Array (Mask CD40106 t. National 
Progra,:"med, see also Memory·PlAs) MM54C14 t National . 

Phase-locked loop HPLA0174 Hughes MM7~14 National 130 
F4046BC Fairchild 

Succasslve Approximation Register , MM54C914 t National 
F4046BM t Fairchild 

HD54C905 t Harris 70 MM74C914· National 
SIl4046B t Mltel 

HD74C905 Harris TF4304AlB tTl 
SIl4046BE Mitel 

MC14559BA t Motorola TP4304A1B TI r 
MC14046BA t Motorola 10 
MC14046BC Motorola 

MC14559BC Motorola Quad 2·lnput NAND Schmitt Trigger 

CD4046B t RCA 
MM54C905 t National F4093BC t Fairchild 

CD4046BE RCA MM74C905 National F4093BM Fairchild 

SCl4046A t SSS Successive Approximation Register, MC14093BA t Motorola 
SCl4046AE SSS Cascadable MCI4093BC Motorola 
SCl4446 SSS MC14549BA t Motorola CD4093BC National 140 
TF4046A1B tTl MC14549BC Motorola CD4093BM t National 
TP4046A1B TI Digital logic (for 3·1/2 digit AID Syalems) 80 (:D4093B t RCA 

CMOS TranSistor Array (See also 4007 Dual MC14435 Motorola CD4093BE, RCA 
Complementary Pair and Inverter·llsted 20 MCI4435E t Motorola SCL4093B t SSS 
under Buffers/Inverters) SCL4093BE SSS 

CA3600E t RCA Phase Comparator and Programmable 
Counters TF4093B tTl 

Hex Contact Bounce Eliminator MC14568BA t Motorola TP4093B TI 
MC14490 Motorola MC145688C Motorola Binary to Phone Pulse Converter 
MC14490E t MotorQla 

Synthesizer (Programmable Divi~er) MC14408 Motorola 
8-blt Priority Encoder CRC8100 Collins MC14409 Motorola. 150 

F45328C Fairchild' 
Synthesizers, see Unear·Phase l~ed loop 

F4532BM t Fairchild Circuits 90 
Modem (0·600 bps) 

MC14532BA t Motorola MC14412 Motorola 

MC14532BC Motorola 30 9·blt Parity Generator and Checker 
Remote Control Transmitter (see also linear· 

CD45328 t RCA CD40101B t RCA Consumer Circuits, TV Remote Control) 
CD4532BE RCA CD40101BE RCA MC14422 Motorola 
TC4532 Toshiba 12·blt Parity Tree Tone Encoder (4x4lnput, 2 Outputs) 

F4531BC Fairchild Binary Rate Multiplier I MCI4410 Motorola 
CD4089BC National F4531BM t Fairchild 

.CD40898M t NationaL MC14531BA t Motorola: 2 01 8 Keyboard to Binary Encoder 

CD40898 t RCA MC14531BC Motorola MC14419 Motorola 

CD4089BE RCA SCL4531B SSS Programmable Tliner 160 
TF4531A18 tTl 100 MC14536BA t Motorola BCD Rate Multiplier TP4531A18 TI 

HD14527B>2 t Harris 40 MC145368C Motorola 

HD14527B>9 Harris Dual Schmitt Trigger MC14541BA t Motorola 

MC145278A t Motorola F4583BC Fairchild' MC145418C Motorola 

MC14527BC Motorola F4583BM t Fairchild 
Qued Precision Timer IDriver (Inputs cause 

CD45278 t RCA MC14583BA t Motorola outputs to ilWltch state lor 100 clock pulses) 
CD45278E RCA MC14583BC Motorola MC14415 Motorola 
SCL4527B t SSS TC4583 Toshiba MC14415E t Motorola 
SCL4527BE SSS Quad Schmitt Trigger Standardized CMOS Array, to build custom 

Bit Rate Generator HD54C909 t, Harris circuits by changing final metallzatlon 170 
F47028C Fairchild HD74C909 Harris 110 MAsTERMOS 11..41 

F47028M t Falr~hild 50 MM54C909 t National MonochipM. Interdesign 
MC14411 Motorola MM74C909 National 

low voltage CMOS devices (Counters, 
Dual Differential line Driver Hex Schmitt Trigger Display Drivers, Counter· TImers) not usually 

HD88C30 Harris F400148C Fairchild mixed with 5-2OV CMOS logIC are listed 

MM78C30 t National F40014AM t Fairchild under Dlgltal-Speclal 

MM88C30 National HD145848-2 t Harris 
HD14584B-9 Harris 

Quad Single Ended line Driver HD54C14 t Harris 
HD88C29 Harris HD54C914 t Harris 

, 
MM78C29 t National HD74C14 Harris 120 

. MM88C29 National HD74C914 Harris 
Dual line Receiver 60 MC14584BA t Motorola 

MM78C20 t National MC14584BC Motorola 
(Continued) (Continued) 

t Military Temperature Range (-55°C to 125°C) 
Bold face Indicates additional data is provided on the page noted. 
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DIGITAL-Eel 

Function Source 

ECL-10000 .Serl .. 
The ECL-l0000, 95000, lOOK and IlI-SerIea 
.. ~ 88 a8parate groupe In thilt 
sequenqe; 

Arithmetic Function. 
Dual High Speed Adder/Subtractor 

I FtDI60 ' Falrchlid 
F1D5:60 t Fairchild, 
H01Dl60 
MCl0160 
SP10160 
10160 
MC1D5:60 

HHachi 
Motorol!i 
Piessey 

'Signatics 
t Motorola. 

2-blt ArIthmetic, logic Unit/Function 
Generator 

MC1D182 Motorola 

4-bil Arllhlnetlc logic UnlUFunctlon 
, 'Generator. ' 

F1D181 
F10561 
H010181 
MC10181 
MCl0561\ 
SP1D181 

FalrchUd 
t Fairchild 

HItachI 
). Motorola 

t Motorola 
PIessey 

10'181 Signatics " 

4-bit ALU Silce (Mlcn'iPtocessor) 
'MC10800 Motorola 

2~bH 1.4_",", High SpII8d , 
, MCl0287' Motorola 

4x2-bIt MuItI/lIIer . 
MCl~183 ' Motorola 

Look-ahead. CarrY CIrcuit 
F10.179 F'lilrchild 
Fl05:79 t .Falrchlld 
HDl0179 
MC10179 
MC105;79 
SP10179 
10179 

5-bIt Comparator ' 
Fl0186 
Fl05:86 
MC1D166 

Buffer. ' 
Hex Buffer ' 

Hitachi 
Motorola 

,t Motorola . 
Piessey 
SIgnatics , 

Fairchild 
t fairchild 

MotClrQia 

10188 Signatics 

H8l( .Inverter 
10189 

Hex 1~1BufIer 
MC10195 

Counters, !Binary 
4-bH BlnaryCounler 

Fl0016C 
Floo16M 
MC10178 

, SP1D178 

10.178 

Slgnet1c8 

Motoroia 

Fairchild 
t Falrchlld 

Motorola 

J Ptessey 
SIgnetIcs ' 

I 

Una function. Source 

10 

Counter., Binary (Cont'd) 

4-bH Universal BInary Counter 
Fl0136 

F.l05:136 

I H01013f! 
.MC10136 

MC105:36 

SP10136 
SP10536 
10136' 

Counters, Deadf 
~iIIary CoI,nrter 

MC10,l38 
SP10138 

10138 
< . 

Fairchild 

t Fairchild 
HHachi 
Motorola 

. t, Motorola 

Piessey 

t PJesseY 
Signatics 

.' 

Motorola 
PIessey 

, SlgnellcS ,., 

, ",Decade Counter .. 

20 

30 

50 

Fl0010C 
FlooioM 

Universal. Decade Counter 

Fl0137 
MCl013.7 
MCl05:37 ' 

SP1013.7. 
, SP.l0537 

10137 

Dec;oders" 
Binary to 1-8 Decod8r (HIgh) 

,Fl0162 ' 
Fl05:62 . 

H010162 
MC101~2 
MC10562 
SP10162 

10162 

Binary to 1-~ 0ec0cIer (Low) 
Fl0161 

Fl~t" 
H010161 
MC10161 
MC10561 
SP10161 
10161 

Fairchild 

t J'alrchlld 

Falrchlkl 

Motorola 

t Motor~a 
PIessey 

tPlessey 

S~ 

" 

Fairchild 

t Fairchild 
HHachi 

.' Motorola 

t'Motorola 

PJesseY 
Signetics 

Fairchild 
t Fairchild 

Hitachi 
MotorOla 

t Motorola 
Ptessey 

SIgQetIcs , 

Dual Binary to 1-4 Decoder (High) 
Fl0172 Fairchild 

Fl05:72 
MC10172 
MCl05:72 
SP1D172, 

10172 

t Fair(~hlld ' 
Motorola 

t 'Motorola 
PIeSsey 

Signetics 

Dual BInary to 1-4 Decoder (Low) 

Fi<tt!l' • Fab:chlld 
Fl05:71 
MCl0171 

, MC105:71 

SP10171 
.10171 

t Fairchild 

~oforOra 
t MotorOl8 

PieSSey 
SlgnetlCs , 

t Mllitllry Temperature.Range (-5:5°C to 125°C) 
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UM function DevIce , Source 

80 

70 

60 

90 

100 

lID 

Driver. 
Dual mlMST Bus Driver 

MC10128 Motorola 
PIessey \ SP10128 

Triple 4-3~ Input b Drlvei
Fl0123 
Ft0523 
Mel0123 

Fairc\;llld 
, t Fairchild 
, M9tcirclla 
,S~ 'lOJ23 

. Quad Bus Driver 
Fl0192 
10'192 

Fairchild 
Slgnetlcs 

Oua\'o' Masler-Blave flip-FloP 
, Fl0131' '; fairchild 

j:1Q231 .. Fairchild 

F,t053'I t Fairchild 
Fl0631 , tF8IrchIId 
H010~31 H~chl 
MGl0131 , MotQrola 
MC10231 Motorola 
MC1.0531 t Motorola 
MC10631 t Motorqla / 
SP10131, PIessey . 

, SP1D231P1eSsey 
SPl0531 t PIeSsey • 

101al Slgnatics 
10'231 SigrIeIIcs 

Hex '0' Master-stave flip-flop 
. F1D176' 

Fl05:16 
MC10176 
MC1D576 
S~'0176 

I 10'176 

.' fairchild 
, ,t F_11d 

Motorola 
tMotCl!'oIa 
: PIessey' 

SlgnellCs. 
I 

Hex '0' MasIer-81ave flip-flop (WIth' 
Cornmori Reset) 

, .Fj0186 FairchHd 
t Fairchild 

Motorola 
Fl05:86 

'. " MC1J)186 

,~~.~,~_1_0~1~~~~ __ ~~ __ _ 
Dual ' J.k' Masier-Blave flip-FloP 

Signetics 

. F10135 Fairchild 
Fl05:35 t Fairchild 
~IDl35. Motorola 
MC1~ tMotoroia 
SPl(ll35 Plessey 
SP105:35 t PIessey 
10135 Signetics. 

Gat .. , ANQ/NAND . 
Hex AND Gate 

MC1D197 Motoroli 

Dual4-1nput AND/NAND Gate 
, 1010'8 SIQnetIcs 

Quad 2~lnpUt Gate (3 AND, 1 AN~iNAND) . 

'" 
~1(l104 FaIrChild 
Fi0504 
H010104 
MC10104 
MC10504 

(ContInUed) 

:1 
) , 

t Fairchild 
HHachi 

/ MClIoroia 
t M~orola 

Una 

120 

130 

140 

150 

160 

181 
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Ie MASTER 

DIGITAL-ECL (Conl'd) 

Function Devtc:e Source line Function Devtc:e Source Line Function DevIce Source line 

Gat .. , AND/NAND (Coot'd) Gate., OR/NOR (Cont'd), Gat .. , OR-AND/OR-AND-Invert 
Quad 2-1nput Gate (3 AND. 1 AND/NANO) Quad 3.lnput NOR Gate (One Input 4-WIde 40.3-3-3 Input OR-AND Gate 
(ContInued) , ~mon) I Fl0119 Fairchild 

SP10104 Plessey , 
, Fl0l00 Fairchild Fl0S19 t Fairchild 

SP10504 t Piessey MC10l00 Motorola H010119 Hitachi 
'10104 Signetics SP10l00 Plessey MC10119 Motorola / 

Gata., Excl~aive OR/NOR 10100 Signetlcs MCl0519 t MotQl'()la 

Dual 3-lnput 3-Output (lOR. 2 NOR) Gate DMl0119 , National 
Quad ,ExClusIve OR Gate - (Une DrIver) 70 SP10119 PIessey 130 

Fl0113 Fairchild Fl0212 Fairchild SP10S19 t PIessey 
Fl0513 t Fairchild 10 

MC,10212 Motorola 10119 SlgnetlCs 
MC10113 Motorola 
SP10113 Plessey 

DMl0112 National Dual 2·WkIe 3.lnput OR-AND Gate 

10113 SlgnetIcs 
SP10112 Ples8jIY F10118 Fairchild, 

, SP10212 PIessey F10518 t fairchild 
Triple 2·lnput ExcIIisive ORINOR Gate 10112 Signatlcs HOl0118 Hitachi 

F10107 Fairchild I '10212 Signetics MC10118 Motorola 
Fl0507 t Fairchild 

MCl0S18 t Motorola 
H010107 Hitachi Dual 4-Slnput OR/NOR Gate 

MCl0107 Motorola F10109 Faircl1ild OM10118 National 

MCl0507 t Motorola ' Fl0509 ' t Fairchild 80 SP10118 ., PIessey , 140 

SP10107 Plessey, 20 H010l09 'Hitachi SP10S18 t Plessey 
/ 10118 Signatlcs 

SP10507 t Plessey MC10109 Motorola 
10107 Signatics, MCl0509 t Motorola 4-WIde 3-lnput OJl·ANO/OR-AND-lnvert 

DM10109 National 
, Gate 

Gate., OR/NOR SP10109 Plessey F10121 Fairchild 

(Sequence OR. NOR. OR/NOR. 10109 Slgnetlcs Fl0521 t Fairchild 

Cornblnatloila) H010121 ' HItachi 
Triple 2-3-2 Input OR/NOR Gate , MC10121 Motorola 

Dual 3-lnput3-Output OR Gate(Une DrIver) Fl0l05 ' Fairchild MC10521 t Motorola 
Fl0110 Fairchild Fl0S05 t Fairchild DMl0121 National 150 
Fl0210 Fairchild H01010S Hitachi 90 SP10121 PIessey 
Fl0510 t Fairchild MC10105 MOtorola SP10521 t PIessey, 
Fl0610 t Fairchild 30 MCl0505 t Motorola 10121 Slgnatlcs 
H010110 Hitachi OM10105 National 

Dual2~WIde 2-3 Input OR·AND/O~I). Mel0110 Motorola 
SP10l0S PIessey 

MC10210 Motorola Invert Gate ' ' 

SP10110 Plessey, 
SP10505 . t PIessey Fl0m Fairchild 

-SP102110 Piessey 
10105 Signetlcs Fl0517 t Fairchild, 

10110 Signetics Quad 2.Jnput ORiNOR Gate (One Input H010117 Hitachi 

, 10210 Signatics Common) MCl0117 Motorola 
Fl0101 fairchild MC10S17 t Motorola 160 

Dual, ~Input 3-Output NOR Gate (Uoe 
Fl0501 t 'Fairchild 100 DMl0117 National DrIver) 

Fl0111 Fairchild 40 H010101 HHachi SP10117 PIessey 

1'10211 Fairchild ' MC10l0l Motorola SP10517 t Plessey 

Fl0511 t Fairchild MC1050t t Motorola 10117 Signetlcs 

Fl0611 t Fairchild SP10l0l PIessey 
Latch .. HOl0lll Hitachi SP10501 t PIessey 

MCl0111 Motorola 10101 Signatics ' , Dual '0" CIockad Latch 
MCl0211- Motorola Quad 2.Jnput Gate (3 OR, 1 ORiNOR) Fl0130 Fairchild 

-, DMl0111 National Fl0530 '.t Fairchild 
SP10111 

\ 
Plessey. 

Fl0103 FBjrchl1d 
Fl,0503 t Fairchild 

HOI0130 HItachI 
SP10211 Plessey . MC10130 Motorola 170 
10111 Signetics 50 

M(:10103 ' Motorola 110 
MC10530 t Motorola 

f SP10103 Piessey 10211 Signatics SP10130 PIessey , 10103 Slgnatics 
Triple 4-3.-3 Input NOR Gate 10130 SIgnatics 

Fl0l06 Fairchild ,Quad 2·lnput Gate (3 NOR, 1 ORiNOR) 
Quad '0" latch. Gatad Output; ,Active High , 

Fl0506 t Fairchild Fl0102 Fairchild - Enable 
H010106 Hitachi F10S02 , t Fairchild Fl0133 Fair9hl1d 
MCl0l06 Motorola H010102 Hitachi Fl0533 t Fairchild 
MCl0506 t Motorola MC10102 ' Moiorola H010133 Hitachi 

/ 

I>1C10502 t Motorola 
, , 

OM10106 National MC10133 Motorola 
SP10l06 Plessey SP10102 Piessey MCl0533 t Motorola 180 
SP10156 t Plessey 60 / SP10502 t Plessey 120 SP10533 t PIessey 
10106 Signatlcs 10102 Signetics 10133 .Slgnatics 
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MASTER SELECTION GUIDE 

DIGIT AL....;ECL, (Cont'd) 

FunctIOn \ Devtpe Source, Una Function ' DevICe Source Una FunctIOn DevIce Source Una 

Latch .. (Cont'd) Memories (Cont'd) Multiplexers, (Cont'd) 
, Quad "0" L8tch; Gated OUtput; Active Low RAM (64¥1) 50 OlIn) ,DrIve (Contlnuad) Duat 4 to 1 Multiplexer (Contlnuad) 

Enable " SP10148 Piessey MC10174 Motorola 
Fl0153 Fairchild 10148 Signetics SP10174 PI~' 

~ Fl0553 t Fairchild , SN10148 TI 10174 Signetlca 
MCl0153 ,', Motorola 

RAM (64xl) 90 Ohm DrIve ,SN10174 TI 130 

Quad latcti, Common ClOck. Separ6te MCM10140 MotOrola MC10574 '. t Motorola 
I 

Output Enable SP10140, Plassey 70 Quad 2 to 1 MultipleXer (Non-Invertlng) 
F10168 Fairchild , 10140 Signetics Fl0158 ' Falr:chlld 
Fl0568 t Fairchild, 10 SN10140 TI Fl0558 \ t Fairchild 
MC10168 Motorola 

MCl0is8 Motorola RAM (64xl) Read-whlte-Wnle , " 

,QuInt Latch 10151 l, Signetica .' 10158 Signatics 
Fl0175 fairchild 

Quad 2 to 1 MultlPillXllr (Inverting With 
Fl0575 t Fairchild AAM(128xl) , 
H010175 Hitachi Fl040SC Fairchild 

,Enable) 

FUjltsu~ 
Fl0159 Fairchild 

MelO175 " Motorola MB7Q47 
Fl0559 t FairChild 140 

MC,10575 ,t Motorola MC~10147 Motorola 
MC10i59 Motorola' 

"., SP10175 PIess:eY SN10147 TI 
1,0159 Sfgnatica , 

10175 S1gnetics RAM (25Ox1) , 80 

Dual 2 to 1 Muitiplexer~Latch, Comnion I 20 F10410C Fairchild Shift Registers 
ReMt F10411C Falrcttlld 4-b1t Shift Reg_ 

Fl0132 ,FalrchDd MBM10410 \ ' Fujitsu , ' 
Fl0000c Fairchild 

Fl0532 ' t Fairchild MB7042 , FujHsu Fl0000M t Fairchild 
H~10132 HHachl, HM2104 Hitachi 

, MC10132 'Motorola HM2J05 Hitachi 4-bIt Un,lversaI Shift Register 
!, 

10132 SJgrietlcs MCM10144 Motorola Fl0141 Fairchild 
, ' j&lBl0144 Nee " F10541 t Fairchild 

Dual 2 to 1 Multiplexer-latch 
, SP10144 , 

" 

I, , MC10141 Motorola 15,0 
i ' 1'101~ FaIrchild PI~ 

10144 Signetics ,90 MC10541 t MOtOrola 
" Fl0534 ' t Fairchild 

SP10141 Piessey 
HD10134 HHachi 30 RC10144 Raytheon " 

, Rll0144 ' Raytheon, 10141 Signetics, 
MCl0134 Motorola 
SP10134 Ptessey SN10144 TI 

Translators , 

10134 Sl9netics ' ' RAM (1024xl) 
Dual EOl.to MosmLTransiator 

Quad,2-1nput Multiplexer-LatCh 
' , F10415 Fairchild 

FBifC!1l1d F10415A Fairchild MC74358 ' Motorola 
Fl017.3 

F100415A Fairchild MC75368 Motorola 
Fl0573 t, Fairchild SN15358 TI 
~Cl0173 Motorola MCM10146 Motorola 

10173 Slgnetlcs MCM10415A Motorola 'Triple EOl to NMOS Trenslator 

,SP10173 Piessey MBM10415 FujltSlj 100 MC10177 ' Motorola 160 
MBM10415A FujHsu Fl,0177 ' Fairchild 

J 

Main,orles 40 ~(32x8) Hex ECl to MST Tranalator " 

FOr addltlonallnforrn8tlon, _ 'Mester " 10139 S1gnet~ MC10191, _, Motorola 
~ GuJde..Memory 8ICIIona PROM (258x4) 10191 Signatics , 

RAM (8x2) ~UItenaousRead-WrIte F10416 Fairchild Quad ,Eel to ,TTL Tranalator (DIfferential 
, MCi.ll0143 Motorola HM7615 Harris Input)' , 

10149 MMI Fl0125 Fairchild RAM (16X1) 
MCM10149 Motorola 

, 
F10525 t FalrchDd HM2101 HitaQhl 

.10149 S1gnetk;8 HD10125, Hitachi 
RAM (16x.) , MC10125 Motorola 170' 

, Fl0145AC ~d Multip~exers 110 MC10525 t MotorOla 
HD10145 HHachI 

8 to 1 Multiplexer SP10125 PIessey 
MCM10145 Motorola 50 

Fl0164 Fairchild 
I SP10525 t PIessey 

SP10145 PIesaey 
F)0564 t Falrohlld 10125 . SigiletlcS , 10145, Signetica , H010164 Hitachi, Quad DIfferential ~/MS~ to Eel 

RAM,(64x1) 
" ' '( Me,10164 I Motorola Traneletor 

MCMl01~ MoioWia MC1OS64 t Motorola 
, 

MC10190 MoiOrola' . ( 
" 

" , "PB10142 NEe SP10164 , PIessey , ,10190 S1gnet1cs 
.' 

,SP1014~ PIesSey 10164 Signetlcs Quad TTL to ECl ORINOR Translator 
SN10142 TI SN10164 TI 

'\ 

, Fio124 Fairchild 180 
, RAM'{64x1) 50 Ohm DrIve 

, 
Dual 4 to 1 Multiplexer 120 Fl0524 /t Fairchild 

\\ 
H010148 HitaChi Fl0174 Fairchild HD10124 Hit8cht 

, MCM10148 Motorola 60 Fl0574 t Fairchild MC10124 Motorola 
, j&lBl0148 NEC H010174 Hitachi ' MC10s24 tMotoi-ota 

(Contlnuad) (Contln~) (Continued) 
, 
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le'MASTER 

DIGITAL-ECL (Cont'd) 

Function DevIce 'Source 

Tran.lator. (Cont'd) 

Quad TTL to ECl OR/NOR Translator 
(Continued) 

OM10124 National 
SP10124 Plessey 
SP10524 t Piessey 

'10124 li/Ignetfcs 

Miscellan • ..-
Triple OIfferantIaIllne ~ 

Fl0114 Fairchild 
Fl0116 Fairchild 
Fl0514 t Fairchild 
Fl0516 t Fairchild, 
H010116 Hitachi 
MC10114 Motorola 
MC10116 Motorola 
MCl0216 Motorola 
MC10516 t Motorola 
MC10514 t Motorola 
MC10616 t Motorola ' 
0...10116, National 
SP10114 Plessey 
SP10514 t Piessey 
SP10216 Plessey 

, SP10116 Plessey 
SP10516 t Plessey 
10114 Signetics 
10116 Signetics 
10216 Signetlcs 

Quad Dlflerantial Una ReceIver 
Fl0115 Fairchild 
Fl0515 t Fairchild 
MC10115 Motorola 
MC10515 t Motorola 
0...10115 National 

, SP10115 PIessey, 
SP10515 t Piessey 
10.115 Signetlc$ 

Quad Bus Receiver 
MCl0129 Motorola 
SP10129 Piessey 
10129 , Signatrcs 

Dual SImultaneous Bus Transceiver 
MCjOI94 Motorola 

\ B-Input PrIority Encoder 
Fl0165 Fairchild 
Fl0565 t Fairchild 
HD10165 Hitachi 

- MCl0165 Motorola 
SP10165 Piessey 
10165 Signetrcs 

8-bIt ParIty Circuit (2 carry Inputs) 
Fl0170 Fairchild 
Fl0570 t Fairchild 
MC10170 Motorola 
10170 Signetfcs 

l 12-blt ParIty Ganerator/Checker 
-Fl0180 Falrdhlld 
Fl0560 t Fairchild 

" 
HD10l!1(l Httachi \ 

l MCl0160 Motorolll 
MC10560 t Motorola 

(Continued) 
1, , 

184 

Un. 

10 

20 

30 

40 

50 

60 

, 

Function DevIce Source Une function , DevIce Source Une 

Mi.llaneou.: (Cont'd) Shift Regi.ter. 
12-blt Parity Generator/Checker (Continued), 4-blt Shift RegIster 

SP10160 Plessey F95000 Fairchild 
! 

10160 Signetics 
Tran.lator. 

Error Detection/Correction CIrcuit 
MC10163 Motorola 'Quad TTL to ECl OR/NOR Translator 

MC10193 Motorola 70 F95124 Fairchild 120 

ActIVe Terminator' '- , Miscellaneou. 
Fl0014 Fairchild 

TriJM J)ifferantlall,lna Rec;eMIr 

ECI,-95000 Serle.' " F95116 Fairchild 

Quad Dlffar8lltlailine ReceIver 
, 

F95115 Fairchild Counter. 
Binary Counter ECL-100K Serle. 

F95016 Fairchild 

Decade Counter ' Arithmetic Function. 
F95010 Falrcl1lld 4-blt Binary/Decade Arithmetic logic UnIt 

FIi~Flops Fl00,ISI Fairchild . 
) 

look Ahead Carry Circuit 130 
• J-K' RIp-Flop 80 Fl00179 ,falrch,Rd 

F95029 Fairchild " 

8-bIt Comparator 
Dual '0' Maater-Slave RIp-flop , Fl00l66 Fairchild 

F95231 t=airchlld 
) . 

Gate., E,xclu.ive OR/NOR 
Counter. 
Multlpul'posa Counting RegIster 

Triple 2-lnput Exclu8ive ORINOR Gate Fl00136 Fairchild ' 
F9510t Fairchild 

Gate., OR~NOR 
Decoder. 
Universal Decoder 

Dual 3-lnput 3-Output OR Gate (line Driver) Fl00170 Fairchild 
F9511 0 Fairchild ; 

Dual 3-1nput 3-Output NOR Gate (Una 90 Drive,. 140 
0riYer) Quad Driver 

F95111 Fai(child Fl00112 Fairchild 
Triple 4-3-3 input NOR Gate Hex Bus 0riYer 

F95106 FairchUd Fl00123 Fairchild 
Quad 2-tnput NOR (With Enable) 

Flip-Flops F95004 Fairchild " 

Dual 4-5 Input OR/NOR Gate Triple 0 Typ, 

F95109 Fairchild Fl00131 Fairchild 

Dual 4-lnput OR/NOR Gate (With Enable) HIIl(DType 

F95002 Fairchild 100 Fl00151 Fairchild 

, Triple 2-3-2 Input OR/NOR Gate Gat .. , AND-OR-Invert 150 
'F95105 FairchHd. 

Triple AND-OR-tnvert Gate 
Triple 2-lnput OR/NOR Gate (WIth Enable) Fl00117 Fairchild 

" 'F95003 ' Falrchfld 
5-Wlde AND-OR-\nverI Gate 

Quad 2-lnpui Gate. (3 OR, lOR/NOR) Fl0011S Fairchild :, 

F95103 Fairchild 

Qued 2-lnput Gate (3 NOR, lOR/NOR) 
Gat.., E~clu"ye OR/NOR 

F95102 Fairchild QuIntuple Exclusive ORINOR Gate 

Quad 2-tnput ORINOR Gate (One InlM 
Fl00l07 Fairchild 

Common) 110 Gat •• , OR/NOR 
F95101 Fairchild 

Triple 5-lnput OR/NOR Gate 
Latche. Fl00101 Fairchild 180 

Dual '0' Clocked latch - QuIntuple 2-lnput OR/NOR Gate 
F95130 Fairchild Fl00102 Falrchila 
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MASTER SELECTION GUIDE 

DIGITAl-ECl' (Conl'd) 

Function DevIce SoIirce Une FuncHon DevIce Source Une Function ~ Source Line 

Latche. Flip-Flop. (Cont'd) Miscellaneous 
Triple 0 Latch Master-Slave'D' Flip-Flop (UHF Prescaler) Dual AnalOg/Digital Comparator 

Fl00130 Fairchild (Continued) . MC1650 Motprola 

Hex o Latch 8P16908 Piessey MC16St . Motorola 110 

Fl00150 Fairchild l)IIai Master-Slave '0' Aip-Aap 8P16508 Plessey 

MC1605 Motorola 8P16518 Plessey 
Memori.s, 

Duai. Clocked 'R-S' Alp-Aop 
Triple J-Ine Receiver 60 

. RAM (16x4 Register Ale) 
MC1666 Motorola 

MC1604 Motorola Q) 
F100145 Fairchild 

Quad line Receiver 'U 8P1666 Plessey 
RAM (1024x1) 8P16678 Plessey MC1692 Motorola ::::J 

Fl00415 Fairchild 10 8P16928 PIessey C!'. 
Gat.s, Exclusive OR/NOR 

Multiplexers Voltage Controlled OSCillator c:: 
16-lnput Multiplexer 

Triple 2~lnput EXclusive OR Gate MCl646 t Motorola 0, 
MC1672 Motorola 8P16488 Plessey -Fl00l64 Fairchild 0 8P16726 • Plessey' Q) 

Triple 4-lnput Multiplexer 8P16738 Piessey Q) Fl00171 Fairchild 
Trlple2-lnput exclusive NOR. Gate en 

Quad 2-lnput Muiliplexer with Latch 
Fl00155 Fairchild MC1674 Motorola 70 :I... 

, 8P16748 Plessey Q) -Shift Regi.ter. ' 8P16758 Plessey en 
a:s 

6-blt Universal 8h1ft RegiSter Gate., OR/NOR ::E, Fl0014! Fairchild 20 
Quad2-lnput OR Gate 

6-blt shlfi Matrix 
Fl00156, Fairchild MC1664 Motorola 

8PI6646 Piessey 

Miscellaneous SP16658 Plessey 

Quintuple line ReceIver Quad 2-1nput NOR Gate 
Fl00114 fairchild Me1662 ., Motorola 

Dual9-blt parity Generator/Chetker SP16628 Plessey 80 

Fl00160 " Fairchild 8PI6638 Plessey 

Universal PfIorlty Encoder Dual 4-lnput ORfN~R Gate 
Fl00l65 . Fairchild MC1660 Motorola 

ECL-III Serie.~ 
8PI6608 PlesstlY 

30 . 8P16618 Plessey 

Counters 
Dual 4-5 Input ORtNOR Gate 

l100iC Fairchild 
Binary Counter MCl603 Motorola 

MCl654 Motorola MC11\8a Motorola 

DiVIde by 4 Counter (1 GHz) . Triple 2-2:3-lnput OR/tolOR Gate 90 
l1C05q Fairchild 

MCI602 Motorola 
l1C05M Fairchild 
MC1699 MotOrola Quad 2-lnput ORff:jOR Gate 

DiVIde by 4 Prescaler (1 GHz) Me1601 Motorola 

MC1697 Motorola 
Latch •• , 

BI-QulnaryCounter 40 
Me1678 Motorola Dual Clocked Latch 

DeCade Counter (1' GHz) 
. 1.4(:1668 Motorola 

Me1696. Motorola 8PI668 Plessey 
8P1669 Plessey 

FIIp-FIOPlt 
Multivlbrator. 

M~-Slave 'D'AIp-AOp 
Voltage Controlled Mulllvibrator 100 l1C7OC Fairchild 

MC1670 Motorola l1C58C Fairchild 

8P16708 PIessey . MC1658 Motorola 
8P16718 'Plessey 8P1656 Plessey 

Master-Siave "0' Aip-Flop (UHF Prescaler) 50 Shift Reglaters 11C06C . . Falrctiild 
MCI690 MoiorOIa 4-blt Shift Register 

(Continued) . MC1694 Motorola 

t Military Temperl~ture Range (-55°C to 125°C) 
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Ie MASTER 

DIGITAL-HNIL/HTL 

Function DevIce Source 

Arithmetic Functions 

4-bit ComparatOr 
343A/C Teledyne S 
3438/M , t Teledyne S 

Buffers/Inverters 

See also: Gates,' MIscellaneous 

Hex Inverter 
MC680 Motorola 
MC690 Motorola 
MC697 Motorola 
HIlS SGS 
332A1C Teledyne S 
332B/M tTeledyne S 

Hex Inverter, Open Collector 
MC681 Motorola 
t.tCss9 Motorola 

f 
H112 SGS 

Hex Inverter, Strobed 
1TT335-1 t ITT 
1TT335-5 ITT 
MC677 , Motorola 
1i119 SGS 
33SAlC Teledyne S 
335B/M t Teledyne S 

Hex Inverter. Strobed, Open Collector 
1TT334-1 t ITT 
ITT334-S ITT 
MC678 Motorola 
Hl15 SGS 
334A1C Teledyne S 
334B/M t Teledyne S 

Counters 

Binary Counter 
ITT372-1 tlTT 
ITT372-S ITT 
MC685 Motorola 
HISS SGS 
372A1C Teledyne S 
372B/M t Teledyne S 

BinaryUp/Down Counter 
374A/C Teledyne S 
3748/M t Teledyne S 

Decede Counter 
1TT371-1 tlTT 
ITT371-5 ITT 
Mc6s4 Motorola 
H1S7 SGS 
371A1C Teledyne S 
371B/M t Teledyne S 

Decade UplDown Counter 
373A1C Teledyne S 
373B/M t Teledyne S 

Decoders/Drivers 

BCD to Seven Segment DecoderIDriver 
383A1C Teledyne 5 
3838/M t Teledyne S 

BCD to DecImal Decoder. Open Collector 
ITT38H t ITT 

(Continued) 

166 

Line Function DevIce Source 

Decoder8lDrivers 
(Cont'd) 

BCD to Decimal Decoder, Open Collector 
(Continued) 

1TT381-5 In 
381A1C Teledyne S 
381B/M t Teledyne S 

BCD to ~ Segment Driwr, Gas 
Discharge DrIver 

384A1C Teledyne S 

10 
384BlM t Teledyne S 

BCD to DecImal DecoderlLamp Driver, Open 
Collector 

ITT380-1 tlTT 
ITT380-S ITT 
380AlC Teledyne S 
380B/M tTeledyne S 

BCD to Decimal DecoderIDriver (for Gas 
Discharge Display Tubes) 

MC676 Motorola 
H158 SGS 

20 382A1C TeledyneS 
382B/M t Teledyne S 

Dual Power AND Driver, Open Collector and 
Open Emitter 

MC699 Motorola 

Dual 4-lnput AND Driver. Expandable 
Hl~ SGS 

Dual4-lnput NAND Une Driver, Expandable 
MC662 Motorola 

30 
Dual 5-lnput Power NAND Driver 

301A/C Teledyne S 
301B/M t Teledyne S 

Dual 4-lnput NAND lamplReiay Driver, Opan 
Collector (to 30 v) 

MC679 Motorola 

Quad 2-lnput Power NAND Driver, Open 
Collector 

302A/C Teledyne S 
302B/M t Teledyne S 

40 Flip-Flops 

Qued 0 flip-flop / 

ITT37o-1 tlTT 
ITT37o-S ITT 
370A/C Teledyne S 

" 370B/M t Teledyne S 

Master-5lave R-5 flip-flop 
MC664 Motorola 

Master·Slave J-K or Set·Reset flip-flop 
50 ITT3tl-1 ' tlTT 

1TT311-S ITT 
311A/C Teledyne S 
311B/M t Teletfyne S 

Dual • J·K* flip-Flop with Preset 
Hll0 SGS 

Dual • J·K· Flip-FlOp with Preset and Clear 
Htl1 SGS 

Dual • J.K' flip-Flop with Reset 
MC663 Motorola 

'Une Function OevIc8' Source Una 

60 Flip-Flops (Cont'd) , 

Dual' J·K' or Set·Reset Flip-Flop 120 
iTT312-1 t ITT 

, iTT312-5 ITT 
MC688 , Motorola 
312A/C Teledyne S 
312B/M t Teledyne S 
313A/C Teledyne S 
313B/M t Teledyne S 

70 Gates, AND/NAND 

Dual 2..Jnput AND Interface Buffer 
391 Teledyne S 130 

Dual 4-lnput AND Interface Buffer 
390 TeledyneS 

Dual 4-lnput NAND Gate 
MC660 Motorola 
MC661 Motorola 

Dual 2·lnput NAND Interface Buffer 

80 392 Teledyne S 

Dual 4-lnput NAND Interface Buffer 
395 Teledyne S 

Dual 4-lnput NAND Gate, Expandable 140 
Hl04 SGS 
H124 SGS 
396 Teledyne S 

Dual 5-lnput NAND Gate 
ITT301-1 t ITT -
ITT301-S ITT 
ITT322-1 t ITT 

90 ITT322-5 ITT 
301A1C Teledyne S 
301B/M t Teledyne S 150 
322A1C Teledyne S 
3228/M t Teledyne S 

Triple 3-lnput NAND Gate 
MC670 Motorola 

( 

MC671 Motorola 
Hl03 SGS 

Qued 2-lnput NAND Gate 

100 ITT303-1 t ITT 
ITT303-S ITT 
ITT32H t ITT 160 
1TT321-5 ITT 
1TT324-1 tlTT 
ITT324-5 ITT 
MC668 Motorola 
MC672 Motorola 
Hl02 SGS 
H122 SGS 
303A1C Teledyne S " 

3038/M t Teledyne 5 
110 321A/C Teledyne S 170 

321B/M t Teledyne S 
324A1C Teledyne S 
324B/M, t Teledyne S 

Quad 2-lnput NAND Gate, Open Collector 
1TT302-1 tlTT 
ITT302-5 ITT 
ITT323-1 t ITT 
ITT323-5 ITT 

(Continued) 
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DlGITAL-HNIUHTL (Conl'd). 

FUIICIIQn 

Gates. AND/N~ND (Cont'd) 
. Qu8cl2,4nput AAND Gate, Open Collector' 

(Continued) . " 
302A/C 
3(j2B/M. 
323A/C 
3238/M 

TeledYne S 
t TeledyneS 
. iTeIedyne S 
tTe~$ 

Qu8cI 2,2,3,3-h1put NAND Gate . '. I~ 

rrT32~ 1· t lIT 

m3~5-S' '. m 
m328-1 t·m 
n'T326-5 lIT 
325A/C 
a2SBIM 

)326A1C 
.' .. 326B/-M 

( 

T elildyne S . 
t TeledyneS 

Teledyne S 
Teledyne S 

Gates, OR/NPR 
Dual 2·1nWt 'OR Interface Buffer 

393 

Dual 2..Jnput NpR Interface Buffer ., 
., 394 TeledYne S 

Quad 2-1r1put NOR Gate 
306M:: 
3068/M 

Teledyne S 
, t Teledyne S 

Quad 2-1nput NOR Gate, Open Collector 
. 007 AlC T eledyi,e S 

,. 307B/.M t.T eIedyne S 

~ATES. AND-OR-'nv.rt· 
. ExIII!ndabteAN~ 

344A/C 
3448/M 

. Teledyne S 

t Teledyne S , . 

Dual 2·Wlde, 2·lnput AND-OR-Irwwt Gate 
MC673 Motorola 
MC674 Motorola 
341A1C Teiedyne S 
3418/M t Teledyne S 

Dual 2·WIde, 2-1nput AND-OR-InVert Gate, . 
Expandable I - Hl05 SGS 

Gates, Exelul.". OR 
( 

Quacl2.lnput ecctualve OR Gate 
MC683 MotOrola .,---_ ..... _---

(lates. "lecellan"UI 
Hex Irwwt./Gate (Quad Irwwt., Dual 
NANDGete) 

tm 
~m333-5 'm\ 

333"./C 
-333B/M 

TeledyneS 
t Teledyne S . 

, Hex lnverter/a_(Quad Inverter,DuaI 
NAND Gate) Open Collector .' 

IIT332-1 t ITt 
1Tf332-5 lIT 
332A1C TeledyneS-

\ 3328/M t Teledyne S 

Dull 4-1nput Gate Expander (for 800 S8r1es) 
. ' . / MC669 Motorola 

Una function Source 

Gatal, Milcellanaoul (Cont'd) 
Dual 5-lnput Gite Expand. (for 300 SerIee) 

Latch.1 

331A/C 
3318/M 
CA3094 
C~A 
cA30948 

Teledyne S 
t Teledyne.S 
t RCA 
,t RCA 
. t RCA 

10 Quad Latch , 
MC66.2 Motorola 

. MuHi .. x .... 
8-BIt Muitlplexer 

350A(.c . 
3508/M 

DuaI4-Blt Multl_ 
351A/C 
351B/M 

Tel8dyneS. 
.' t Teledyne S 

Teledyne S 
. t Teledyne S 

Mult!vibratore \ 
20 

Monoetable Multlvlbrator 
Hf17 SGS 
346 TeI8d~S 

Dual Monoatable. Multlvtbrator 
rrT342-1 ITT 
.m342~5 lIT 
MVC667 MotorOla 
342A/C ,Teledyne S 
342~jM t.T~es 

Dual RiItrigg.abte ~ Multlvtb .. or 
',. \ . 347A/C Teledyne S 

30 M7~/t.4 I tTeleetYna S 

40 

50 

Shift Regllten, -' 
4-blt' Parallel1n Parallel Out Shift. Regleter 

MC666 ,Motorola 
,375A/C ' . \ Tele!lYne S 

. 375B/M t T.eledyne S 

Tren"atorl .. 
Dual lOw to High Interface (TTl to HNll) 

362A/C I Teledyne S . 
362B/M tTeledyneS 

. Triple low to High Tranelator (TTl. toHTl) 
. MC666 MotOrola 

Quad Low to fI~h Interface (TTl to HNll)' 
Hl1" SGS 
363A1C Teledyne S 
363B/M t Teiedyne S, 

.Duai High to, Low Interfeoe (HNll to DlL. 
TIL) . 

361A1C I TeledyneS 
3618/M t Teledyne S ' 

OuaIlnterface Element. (Une DrIver..
ReC!IIver •. ECl 10 .TTL;. MOS tottl) 

MC696' MotOrola 

Triple HIII/I to Low Tranelltor (HTl to tTL) 
. MC665 ,M!)lorota 

Quad HIgh to Low Convert. (Open 
Collecto\') . 

.,jU3 SOO 

t Military Temperature Range (.,.-55°Cto 125°CI" 

60 

70 

60 

'. 

90. 

100 

'110 

MASTER (SE~EqTION_ GUID': 

Souri:e 

Tr,nllatorl (Conrd)' 

Hex lllverter/inteiface (low 'to High: TIL. 
CMOS to HTl. CMOS) . 

MC691 . Motorola 

MISCELL~EOUS 

PulseStretchw 
346. 

Dual Pulse Stretcher 
Meet5 
~9A1b> 
349B/M 

TeledyneS 

Motorola I 

Teledyne S~~. " 
t . Teledyne S 

. Quad 1$c:II!nItt Trlgger/line ReceIver. 
367 A/C Teledyne S 
367B/M t Tet8dy'neS 

QUad Schmitt Trigger/Une ReceIver. Open 

120 

Collector 130 
366AfC 
368B/M 

/' I. 

-

Tellidyne S 
t Teledyne S 

, , 

.' 

··1~7., I 

.(0 
'0 \--
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Ie MASTER 

DIGITAL-TTL 

Function Device Source Une Function Device Source Une Function ' Device Source Une 

Arithmetic Functions Arithmetic Functions (Cont'd) Arithmetic Func.tions (Cont'd) 
Gated Full Adder 4-bltBinary Full Adder, Look-Ahead Carry Binary Multiplier (2x4) Parallel, Serial Output 

TTL 5480 t Fairchild 
(Continued) (Conllnued) 130 

7480 Fairchild DM74LS83 National 74L8281 Raytheon (318) 

ITT5480 t ITT 
DM54LS283 t National 70 54LS261 t Signetics 

ITT7480 ITT DM74LS283 National SN54LS261 ttl 

MC5480 t Motorola 
, 9LI!83AC R8Jlheon (239) TTL-S SN74LS261 TI 

9L883AM t RaytheOn (239) MC7480 Motorola Binary Multiplier (4x2) 
7480 Signetics 54LS83A t Raytheon (239) 

N8268 Signetics 10 74LS83A RaytheOn (239) TTL 9344C Fairchild 

5480 t Signetics 9LS283C Raytheon 9344M t Fairchild 

S8288 t Signetics 54LS283 . t Raytheon Binary Multiplier (4x4) Three-State 
SW7480 ' SW 9LS283M t Raytheon 

TTL-8 SN74S274 TI 
TL7480 Telefunken 74LS283 Raytheon 

SN5480 tTl 74LS83 Signetics 80 4-bit Multiplier, Three-8tate (two ICs to a set 140 
7875A and 7875B) 

SN7480 TI 54LS83 t Signetics 
74LS283 Signetics TTL DM7875 t National 

2-bit Binary Full Adder 
I 54LS283 t Signetics DM8875 National 

TTL 5482 t Fairchild SN54LS83A tTl Binary Multiplier (4x4) Paratiel (used with 54/ 
7482 Fairchild SN74LS83A TI 74285) . 
ZN5482 t Ferranti 20 SN54LS283 tTl TTL DM54284 t National 
ZN7482 Ferranti SN74LS283 TI TL74284 Telefunken 
HD2513 Hitachi TTL-S SN54S283 tTl SN54284 tTl 
ITT5482 tlTT SN74S283 TI, . SN74284 TI , 1TT7482 ITT 
SW7482 SW 4-bit Full Addar with Output Latch 90 Binary Multlpllar (4x4) Parallel (used with 54/ 150 

, TL7482 Telefunken TTL AM2506C AMD 74284) 

SN5482 ttl AM2506M t AMD TTL TL74285 Telefunken 

SN7482 TI NBCD Adder (Natural Binary Coded Decimal) 
SN54285 tTl 
SN74285 TI 4-blt Binary Full Adder, Look-Ahead Carry TTL MC54456 t Motorola 

TTL 5483 t Fairchild 30 MC74456 Motorola Multiplier (8x1) Serial/Parallel 2's 

7483 Fairchild 
Complement 

54283 t Fairchild 
4-bit BCD Adder . TTL-LS AM25LS14C AMD 

74283 Fairchild TTL-S N82S83 Signetics AM25LS14M t AMD 

ZN5483A t Ferranti Dual Full Adder SN54LS384 tTl 

ZN7483A Ferranti TTL 9304C AMD 
SN74LS384 TI 180 

HD2535 Hitachi 9304M t AMD \/100 8-BIt Serial/Parallel Registar (for use with 
ITT5483 t ITT 0004C Fairchild 25LS 1417 4LS384 
1TT7483 ITT 9304M t Fairchild TTL-LS AM25LS22C AMD 
MC5483 t Motorola ITT9304-1 t ITT AM25LS22M t AMD 
MC7483 . Motorola 40 1TT9304-5 ITT SN54LS322 TI 
DM5483 t National MC8304 Motorola SN74LS322 TI 
DM7483 National MC9304 Motorola 2's Complement Multiplier (4x2) 5483 t Raytheon RC9304 Raytheon 
7483 Raytheon RM9304 t Raytheon 

TTL AM250SC AMD 

54283 t Raytheon AM2505M t AMD 

74283 Raytheon 
TTL-H 54H183 t Fairchild RC2505 Raytheon 170 

7483 Signetics 
74H,183 Fairchild 110 RM2505 t Raytheon 

5483 t Signetics 
TL74H183 Telefunken 

TTL"S AM25S05C SN54H183 tTl 
AMD 

SW7483 SW AM25S05M t AMD 
TL7483 Telefunken 50 

SN74H183 TI 
93S43C Fairchild 

TL7428:l Telefunken Quad Serial Adder/Subtracter 93S43M t Falrchlld , 
SN5483A tTl m-LS AM25LS15C AMD 2'S Complement Multiplier (8x8) 
SN7483A Ti AM25LS15M t AMD MPY8A TRW 
SN54283 ttl SN54LS385 ttl 
SN74283 TI SN74LS385 TI 2's Complement Multiplier (16x16) 

'TTL-LS 9LS83C Fairchild MPY16A TRW 
4-blt BCD Arithmetic Unit (add, subtract, 

9LS83M t Fairchild compare) 120 7-blt Slice Wallace Tree (to build multipliers) 180 
9LS283C Fairchild TTL-S N82S82 Signetics TTL-8 SN54S275 ttl 
9LS283M t Fairchild SN74S275 TI 
54LS83 t Fairchild 80 Binary Multiplier (2x4) Parallel, Serial Output 

74LS83 Fairchild TTL-LS 74LS261 SignetiQs 4-blt ALU with Look-ahead Carry 

54LS283 t Fairchild 9LS281C Raytheon (318) TTL 9340C AMD 
74LS283· Fairchild , 9LS281M . t Raytheon. (318) 9340M t AMD 
DM54LS83 t National 54LS281 t Raytheon (318) 9340C Fairchild 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55°C to 125°C)· 

Bold face Indicates addHional data Is provided on the page noted, 
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MASTER . SELECTION GUIDE 

. DIGITAL-TTL (Cont'd) , 
I 

fuiIcIton Device Source Line Function Device 'Sou~ Line Function Device Soun:e Una 

Arithmetic Functions (Cont'~) I Arithmetic Functions (Cont'd) . Arithmetic Functions (Cont'd) 

4-bIt ALU,wIIh Look-ahead carry (Continued) Arithmetic Logic Unlt/Functlon Generator Fast carry Extender ~or 8269) 
9340M t Fairchild ' (Contlnuad) , 

T'TL MC7261 Motorola 130 

ArIthmetic LogIc UnltlFunctton Generator, 
AM25LS2517M AMO MC8261 t Motorola 
AM25LS381C AMD , AC8261 ~ythaon TTL 9341C AMO AM25LS381M tAMO 70 RM8261 t Raythaon 9341M -, t AMO SN54Ls381 t,AMO N8261 Signetics AM2506C '.AMO, SN74LS381 AMO S8261 t SlgnatiCS AM2506M ' tAMD 54LS381 tTl 

SN54181 t AMD 74lS381 'n Arithmetic and LogIc Shift MatrIx, BIt end 
SN74181 .(Mo 10 ! Byt~Masklng '. , ' . 

9341C Falr9hRd 
TTL-S SN54s381 tn m.s .9405AC FalrchRd 

SN7483s1 TI , 9341M t Falrchild 
, 9405AM t 'Falrchild 

0 Look-ahe8d carry Generator 54181 t· Fairchild ' ~ MIcro proceaaor Slice (AlU) 140 
74181 t FalrchRd I TTL. 9342(:' AMO m-s AM2901C 

'. 
AMD \ 

ZN54181 f;I=airanti 934?M t AMO AM2901M ' t AMO 
ZN74181 !=errant! SNs4182 . t AMD 80 , 9405.(C ;: FairChild. ' 
H02547 Hitachi SN74182 AMO J'9405AM' t Fairchild 
MC54181 Motorola 9342C, " FalfchRd .' 

MC74181 Motoi-ola 9342M 
6701 tMMI 

t FalrchRd' : 
6701 MML 

, DM54181 , t National 20 54182 t FaiichRd 57001 t MMI 
DM14181 National 74162 FalrchRd " 67001 , MMI 
54181 t Raythaon HD2562 

~ , 
t-machl MC2901 .' Motorola , 

74181 Raythaon 'ITT54182 tlTT, AM2901C Raytheon 150 
RC9341 Raytheon. . 1TT74182 ITT AM2901M t Raytheon. - RM9341 tRaythe?" MC54182 t Motorola SNS4841 t-!l'l" (18) 
74181 ' SIgnat~ MC74182 Motorola 90 .48481 'n (18)' 
54181 tsigriatlcs OM54182 t National 
SW7481 SW I OM74182 National 4-bIt MaQn~ Comparator 

, , , 

TL74181 Telefunken , I RC9342 'RaytheOn TTL, ''OM7200 t National 
SN54181 tTl 30 RM9342 ' t Raytheon. OM8200 National 
SN14181 TI 54182 t Raytheon. N8269 Signatlcs . 

, TTL·LS AM26LS181C MID 7.4182 Raythaon 88269 '\ t SIgnetIcs 

AM25LS181M t AMO 74182 ' SIgneIIcs 4-BIt Magnitude Co/nparator, SeParate A-B 
SN54Ls181 t AMD 54182 t Slgnellcs Output 180 
SN74ls181 AMO SW74182 SW TTL 9324C AMO, I 

9LS1S1C Falfchlld TL74~ , Telefunken 100 9324M t AMO 
9LS181M t FalrchUd SN54182 

J 
tTl ' 5485 t FairchHd 

54LS181 t FairchRd SN74182 • TI ' 7485 ' Falrchlld 
74LS181 FairCtiu<t m·H 54R162 t Raytheon 

,,' 93240 , falrchRd ' , 
1L8181C RarIhIon (277) 40 74RI82 ' Raytheon 9324M t Fairchild ' 
1L8181M " t ...... (277) 548182' ZN5485 / t ferranti' 

, 14U181 t~'(277) 
m-s t Fairchild 

ZN7485 Ferrant! 748182 Fairchild ' 741.8181 ~'(277) 938420 FalrchIld H07485 Hitachi 
au181C, """"'(341) 93842M t Fa~1d MC8324 Motorola 170 
.. 181M t RarIIieon (341) Mc9324 t Motorola ' 
74LS181 Signatlcs , OM74S182 NaIl<?Rai 

DM5485 t National. 
748182 SlgnetiCS 110 

54LS181 t SIgnatIcs' OM7485 National 
SN54Ls181 ttl 

SN548182 tTl 
7485 SIgnatIcs , 

'SN74LS181 TV " 
SN748182 iTl 

5485 t SIgnatIcs . -
m-H 54R181 t Rayth80n fiO Regtsterl Mlh!nelic LogiC Unit , 9324. Slgnetics 

74R181 'RIiythaon TTL·LS AM25LS28ic , AMO SW7485 SW 

, m-s SN64S181 t AMO " AM25LS281M t AMO TL7485 Telefunken 

SN748181 AMO 
-, . SN54LS261 t AMD SN5485 ttl 

54818t It Fairchild SN74t.S281 AMO, ' SN7485 TI ' 180 

7485 " TRW 
748181 FalrchRd m-s DM74S281 , National, 

TTL~1.S 93S41C FalrchUd " 'SN54S281 • tTl , 54LS86 tFairchRd 

93S41M t FairchRd 0048261 TI 120 'l4LS85 FalrchRd , 
'DM54LS85 t National H0748181 HItachI ArItIImatIc, LogIc Element DM74~85 National, 748181' ~ ttL ' , 

'MC7280 ~otorola '1II.S85C RayIhIon (241) 'SN54S181 tTl, .60 / 

SN748181 TI MC8260 t MQtorola ~ t RIrihIon (M1) -
AC8260 , Raytheon 54L886 t~(241) 

ArIthmetic LogIcUnltlFunc:ttoR Generator RM8280 t Raythaon 74Ls8s IIaJIII8cm (241) 
m·LS·, AM25LS2517C , AMO ' N8266 SignatIcs 74LS85 , ~ 190 

(ContInued) 88260 tSlgnatics I (Contlnuad) / 

tMUltary Temperature Rang8 (-SSOC to 12S0C) 
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D~GITAL:"'" nL (Cont'd) 
-

FunctIon D8vIce Source 
, ' Lk1e Fundton Device Source line FunctIOn' D8vIce Source line 

Arithmetic Functions (Cont'd) Bu~rsllnve~ter8 (Cont'd) Buffers/Inverters (Conrd), 
4-BIt M~ltude Con)parator, SeParate A,;,B Quad Gatad Buffer, Three-State (Invertad Hex Invertar (Continued) 
Output (ntlnuad) , ' Control) (Continued) , , ZN5404 t ferranti 

54LS85 , t Signetics DM74126 ' National , 
ZN7404 Ferranti 

SN54LS85 tTl 741,26 Signatlcs H02522 Hitachi 130 
SN74LS85 TI i .541?6 tSlgnejics H07404 Hitachi 

m-s 74885 SlgnatlO8 TL74,1211 Telefunken 1rT5404 t ITT 
I 54S85 t Signetles SNP4126 tTl )TT7404 ITT 

SN54S85 tTl SN74126 ' 
" ' 

TI 70 Im012 t ITT 
SN74S85 TI' 

i 
10 SN54426 ttl Im01B-l tlTT 

,Dual 4-b1t Magn~ude Comparator 
SN7~26 TI ITT9016-5 rtt 

TTL-LS 54L~126 t Fal.rchlld MC5404, t Mo!orola 
TTL MC4022 Motorola 

74lS126 " Fairchild MC7404 ' Motorola , , 
6-blt, Unified Bus Compar8lor, Active Pull Up DMS4LS126 ' t Natiooai .: DM5404 t National 

,TTL DM7131 ',t Natlonsl DM74LS126 ! National DM7404 National 140 
OM8131 Natiorial SN54LSI26 ttl, DM901eC' National 

6-blt unified Bus Con)parator; Open SN74LS126 TI 5404 t Raytheon 
. i 

7404 Raytheon CoIIactor I Hex eurrer, Th~ate 
\ 7404 Signeties' . 

TTL DM7136 t National TTL DM7D95 ,t NltiOnal 80 5404 t Signetics OM8136 National OM7097 t NatiollBl SW7404 SW 
6-blt lde!1tlty Comparator I ~O ,DM8095 ' National Tl7404N Telefunken 

TTL OM7160 - t National 0,~8097 National SN5404 ' ttl 
DM8160 National "., OM5436s t National SN7404 ' TI 

m-s ,93S46C Fairchild I DM743as National T03404 Toshiba 150 
OM54367 t National -

9~M' t Fairchild ' " 7404 TRW 
DM74367 . ,National : 

6-blt Identity Comparator, ~n COllect\,!, SN54365 
TTL"LS 9LS04C Fairchild 

tTl ,9LS04M t Fairchild 
TTL-S 93847C Fairchild SN54367 ttl 54LS04 t Fairchild 

t' Fa.lrchlld 
, 

93S47M SN74365 TI 90 74LS04 'Fairchild 
III-bit Identity Comparator SNl4367 TI 'OM54LS04 .t National 

TTL ' OMil30 t National' TTL-LS 54LS365 t Fairchild, OM74LS04 National 

OM8130 National 30 74LS385 Fairchild eL804C ,.,..... (210) 
54LS36.7 t Fairchild eL_ t RIJIhton '(210) 

Buffers/Inverters \ 74LS367 Fairchild 54L_ t~(210) 160 
'8I.83I5C RIJIhIon (321) 74U04 RIJIMOI! (210) 

Quad Gated Buffer, Three-State eL~ t RlJlhIoa (321) 74LS04 Slg08l108 . 
TTl: ,54125 t Fairchild ,.u.s t, RaytI)eon (325) 54LS04 t SlgnetlO8 

74125 FalrchHd. '74L" RIJIhIoa (325) SN54LS04 ttl 
" 

H074125 Hitachi / SN54LS365 tTl 100 SN74LS04 ,TI 
OM7093 t National SN74LS385 TI TTL-H 541;104 t, Fairchild 
OM8093 National SN54LS367 ttl 74H04 FalrchHd 
OMs4125, t National SN74LS367 :TI HD2563 Hitachi 
DM74125 National TTI.-S -MCBT95 Motorola ITT54H~ t ITT 
74125 Signetics 40 MCST96 Motoiola 1TT74H04 ITT 170 
54125 t Signetics MeaT97 ,l>4otorola MC3008 Motorola 
TL74125 Telafunken MCBT96 Mot9l'oIa MC3108 t Motorola ~ 

SN54125 ttl N8T9S SIg08tlO8 OM54H04 t National 
SN54425 ttl N8T96 ' Signetics , OM74H04 National 
SN74125 TI N8T97 ' .sl~netlcs 110 54H04 f Raytheon . 

.SN74425 TI N8T96 ., SlgnatlO8 54R04 t Raytheon 
~ n:L-LS 54LS125 t Fairchild 

Octal Buller. Three-State 74H04 Raytheon 
74LS125 FairchHd J i4R04 Ra)'ltleon 
OM54LSI25 t National lTL·LS . OM71LS95 t National 54H04 t Signetics 
DM74LS125 National 50 OM71LS97 t National 74H04 Slgnetlcs 180 

DM81LS95 ' 
., ,. 

SN54L.S125 ttl National SN54H04 ttl 
SN74LS125 TI DM81LS97 ... Natlorial J, 

.I . SN74H04 TI 

Quad Gated lBuffer, Three-St.w (Inverted . I 0ctIII (Dual Quad~ Buffer (Drlver~ Hyitereels, TTL·S 54$04 t FairchHd 
. Control). ". Three-State see 0ctaJ BUs DrIvers IInder 74S04 Fairchild Mlacelleneous . , 

m 54126 t Falrchl!d 
" 

9S04AC ,i=airchlld 
74126 . FalrchHd Hex Inverter ! 120 9S04AM t Fairchild 

I ... 
11074126 Hitachi TTL 5404 t Fairchild H074S04 Hitachi 
OM7094 t 'N!ltlonal <' .. 7~. Fairchild DM74S04 National 
DM8094 National ( 90160 / Fal!clilld 74S~ Signetlcs 
OM5412s t National 60 9016M tF.alrchiid 

) 
'N8T93 Signetics 190 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55°C to 12&OC) , 
Bold face Indlcatee additiOnal, dat.a Is prOYlded on the page noted. 
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MASTER SELECTION' GUIDE 

DIGITAL-nL (Conl'd) 
I 

FunctllIn DevIce Source Une function DevIce . Source Une Functton DevIce Source' une 
. , 

Buffenllnverten (Cont'd) Butfenllnv ..... ,. (Cont'd) Count .... ~ Binary Count Up 
Hex Inverter (COntInutd) Hex Inveriii'. open Coaector (COntInutd)· \ 

(Cont'd) . . 130 

54S04 t S/gneIIcs ~AC, Falichild 4-bIt ~ Counter. ~ (COntinued) 

.~" SN54S04 tTl 9S05AM t Fairchild 7493 Slgnetlcs 
, SN74S04 n HD74S06 . tI1tachI 70 SW7493 'SW 

Hex Inverter. Open Collector DM74S06 National TL7493 Telefunken 
I 74805 S/gneIIcs SN5493A tn 

TTL 5405 t fairchild NST84 .SIgnetICS . SN7493A n 
7405 Fairchild " , . , I 

9017C 'fairchild 
54S05 t SIgnetIcs SN54293 tTl 

SN54S05 tTl SN74293 ' TI 
9017M A Fairchild 10 

SN74S05 n TD3493 Toshiba 
.~ ~ 7493,. TRW 140 
ZN7405 Ferranti Hex Inverter. Three-State / I 

TRW 74293 
HD2523 Hitachi . TTL DM7096 ·t National 

TTL-LS 9LS93C Falrchlkj (. 

HD7405 HItachI OM7098 t NatIonal 
.9LS93M t 'Fairchild 

1TT5406 . t ITT ' DM8098 NatIonal 80 54LS93 t Fairchild .' 1TT7405 
I 

tiatt0n81 ITT " . DM8098 
MC5406 t Motorola DM5lI366 t NatIonal 

74LS93 . Fairchild 

MC7405 Motorola ". DM74366 National 
54LS293 ,t Fairchild 

.. 'DM5405 t NatIonal 
,,' . DM54368- t National 

74LS293 Fairchild'i 

DM7405 National 20 .1 - DM74366 National 
DM54LS93 tNatlonal" 

t fIayth80n DM74LS93 I National ! 5406 - SN54368 tn 
IL88IC \ IIIrIhIOn (243) 150 

7405 Raytheon SN54368 tn 
7405 . . SIgnetIcs .SN74366 n 

.tL811311 tltlfllllon~ 

5405 t SIgnetIcs SN74366 n 
I4i.8a tltlfllllon (243) 

SW7405 SW I 7'" ~(243) , lTL-LS 54I.S366 t fairchild 90 , 
74LS93 SIgnatICs 

TL7405 Telefunken ,. 74LS366 Fairchild 54LS93 tSlgnetlcs· . TL740531 Teiefunken 54Lsaae t fairchild 54LS293 t~ics TL740533 . Telefunken .. 
74LS368 Fairchild 74LS293 . Slgnetlcs '. 

SN5405 tn 11L8311C . RIftheOn (321) 'SN54LS93 tTl 
SN7405 TI 30 of...,.... (321) 

/ 

Ii.83IIIII SN54LS293 tn To3405 Toshiba - ...... tltl,u.n(J25)' SN74LS93 n 160 
7405 TRW , , .... 1tI,u.n(32l) SN74LS293 n 

m-LS ,L805C Falrcl18d SN54l,S366 tn 
9LS05M t FalrchUd SN74LS366' TI 

Dual4-bIt BInary CoUnter. RIpple (Dual 541 
7493A) ... 

. , 54LS05 f FaIrchIld sN54i..s368 tn 100 
74LS05 FaIrchild SN74LS36a TI· 

m SN54393 ' tn 
SN74393 TI .DM54LS05 t National 

Octal Inverter. Thfe&.State DM74LS05 \ National TTL-LS 54L8393 t Fairchild 

~. ~(212) rrL-LS -DM71l.S96 tNatlonal 74LS393 . Falrc!Wld 
\ 

ILIOIIII, 
' .......... (212) 

~. '., DM711.S98 t NatIonal SN54LS393 ' tn 

IIotUOs tltl,u.n (212) OM81LS96 National SN74~ n 

74L815 1iIJIheon· (212) DM81LS98 NatIonal BInary Counter/Latch (DIvIcIe-8y-2. 4. 8. 16). i70 
74LS05 .SIghetics Octal (Dual Quad) Inverter (DrIwIr) Hyster8sts, -Preaetlnput 

,j 

54LS05 t stPtics \, Three-stateS8a. Octal Bus DrIvers under . 1'n. 54m' t'F&lrchlld 
SN54LS05 t/TI M~ I 

54197 fairchild 
SN74LS05 n eo .... te,.. Bina.., Count Up 74m FaIrchIld ,110 

T1L-H 54H05 t Fairchild I· 74197 Falrcl!lid 
74H05 FairChHd . 4-bIt BInary counter. RIpple , ZN54197 t Farrantl 
IiT54H05 I t ITT TtL , 5493' t FaIrchIld ZN74197 Farritntl , 
ITT74fI05 ITT 50 7493 FalrchUd HD2S73 HItachI 
MC3OO9 . MOtorola 9306C fairchild 

,. 
Men81 MOtorola 

MC3109 t Motorola 9305M . t fairchild MC8281 Motoro18 180 
DM54H05 t National' 9358C Fairchild MC54m t MotOrola 
DM74H05 Natloniil 74293 FaIrchIld MC74m Motorola 
54H05 t Raytheon 

, , 

OM72a1 t NatIonal ZN5493 t Ferranti 
54R05 t Raytheon ZN7493 Ferrar!tI !~ 1»,47291 / t National 
74H05' Raytheo!1 HD2520 HItachi 120 DM8281 NatlOlllll 
74R05 . Raytheon 

.... 
HD7493 HltachI \ DM8291 NetIonaI 

MH05 tSignetIcs ITT5493 tlTT I 
" DUM197 t N8tionaJ .. 

'. 7~ SIgMtlca 60 1TT7493 ·ITT DM74197 National 
\ 'S,,54H05 tn MC5493' t Motorola . 

I DM54177 t NitlonaI 
SN74H()6 n MC7493 Motorola OM74177 National 190 

m-s 54S05 t FaIrchid oM5493 t NatIonal RC8281 Raytheon . 

74808 FaIrQhIId DM7493 . NatIonal RC8291 Raytheon 
(ContInued) 

, 
. (CorlIiIll,l8d) (Continued) 

" 

t MtHtary Temperature J'Ia~ (-55·C to 125·C) 

/ ' 
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DIGITAL-nL (Conl'd) 
:' 

.. FunctIon DevIce ' Source Una Function DevIce Source un. Function' bevice Source ~ 

count .... , Binary ~nt Up 
(Cont'd) 

Count.r., Binary Count Up' 
(Cont~d) . 

Count.r., Binary Count Up . 
{Cont'd) .,.' . 

Biniry eoUnter/L8tch (DIvId .. ay..2. 4. 8. 18~ 
Preset Input (Contlnued) 

. BlII8/YCounter •. Synchrolloue, Preset Input 
(Synchronous Clear) (Continued) 

BInary Counter. Synchronous, Preset 'Input 
· (Asynchronous CIeir) (ContInued) 

RM8281 t Raytheon . SN54LS1,83 t AMD 10 DM7'4LS161 Na,llonal J 

~1 tRa~ S~74LS183 AMD U111C RQIhIoiI J2I4) 
-' , t RQIhIoiI (214) N8281 Signetlcs 9LS183C , Fairchild 1L8111. 

N8291 ~Igneiics 
" 

9LS183M t Fairchild .14L8111 t RQIhIoiI (214) 
74m Slgnetics 54LS183 t Fairchnd .7U1I1 RQIhIoiI (214) 140 

" 54177 . t Signetics' , 10 7~LS163 FaIrchild , 211L8tt1C IIIJIIIIon (341) 
.7'4197 sigiletics DM54LS183 tNaJi0n81 "111. . ,t RQIhIoiI (341) , 
54197 t Signetics ot.t74LS 163 . National 74LS161 Signetics , 
$8281 t . Signetics 1L8113C . Rata- (214) 54LS161 + Signetics 
88291 t Signetics 1L81_ tRata-.(2I4) SN54LS161 tTL 
TL741n -Telefunken 54L81f11 t . RIJIIIeH' (214) 80 S"l14LS161 . Tf 
TL74197 Telefunkan 7U113 RIIJIMon (214) TTL-8 SN54S161 t AMD 
SN541n tTl 2IL81I3C . ...,.... (341) SN148161 AMD 
SN54197 ,t TI .. ·2IL81_ t RIIJIMon (341) 93816C AMD 
SN74177 TI 74LS183 Slgnetics 938161.4 t AMD 150 
SN74197 TI 20 54LSI83 ,t Signetics .. 93S16C FairChud 

TTL-LS 9LS197C Fairchild I SN54LSI83 tTl 938161.4 t Fairchild 
.~ 9LS197M t Falrcl\lld SN74LS183 , TI SN54S183, tn 

\ 54LS197 . t,Fairchild Binary eount'ar. Synchronous. Preset Input SN74S183 TI 
74LS197 Fairchild (Asynchronous Clear) , . 

· Bln:.'J Counter. SynchronoUs. Praaet Input. 
DM54l.S197 t National TTL SN54161 t AMD 90 Low- ower . 
DM74LS197 \' National SN74161 AMD TTL N8293 Signetics 
IL81I7C 1IIiIhIoft(a) 9316C AMD . 88293 t Signetics 
1L8't1711 tlllJll.-l(a) 93161.4 tAMD 
~17 BInarY Counter. Synchronous (both I 

t RIJIIIon (a) 9316C Fairchild conV8l'ltlQnai and three state outputs) Preset 180 
7U117 -- RQIhIoiI(a) 30 93161.4 t Fairehl!d Input 
54LS197 .t Slgnetics . 54161 t Fairchild TTL 01.47556 t NatIOnal 
74LS197 Slgnetics 74161 Fairchild DM~56 'NatIOnal 
SN54LS191 tTl . ZN54161 . t Fer(8llti . 
SN74LS197 TI ZN74161 Fet:r&nll · Count.rSj 81nary, Count 

TTL-8' 148197 i Sl(jnetics HD74161 Hitachi 100 Up/Down. -
, 

ITT9316 In N62S91 SIgnetIcs Binary Up/Down cqunter. Synchr'Onous with 
SN54S197 tTl 1TT54161 tlTT mode control . . , 

SN748197 TI Im4161 ITT TTL N6284 AMI> 

Dual BInary Counter. Synchronous 
MC8316 . MotO~ I' .86284 t AMD' 

\ MC9316 t Motorola 
TTL . MC54453 t Motorola '40 AM2501C AMD I' 170 

DM54161 t Nallonal 
MC74453 Motorola oM74161 

AM2501M tAMD 
National RC8284 . Rlytheon 

Binary Counter. Synchnmous, Preset Input DM8316 t NatIOnal . , 

(Synchronous Clear) DM9316 Nallonal 
RM6284 t Raythaon 

TTL SN54j83 t AMD RC9316 . RaythaOn 110 
N8284 ( Slgnetics 

SN74183 AMD \ RM9316 t Raytheon 
86284 t Slgnetics 

54163 t Fairchild 54161 t RaytheOn Bln&ry Up/DcIwiI. Synchronous, Preset Input 

74163 Fairchild 74161 Raytheon i 
with Mode Control . . . 

ZN54183 t Feriantl 74161 Slgnetics, TTL 54,1.91 t Fairchild 

ZNJ4183 Ferranti 54161 t.Signetics 7419.1 . Fairchild , 
Hr:l74183 . Hitachi 50 Tl74161 Telefulikan ZN54.191 t Ferranti 180 . 

1TT54183 tlTT SN29316 TI :ZN74191 Ferranti 

Im4183 ITT SN39316 tTL HD74191 HiIacb) 

DM54163 t National SN54161 tTl 1TT54191 tlTT 
D,M74183 NaIloneI SN74161 TI 120 1TT74191 ITT 

54183 t Raytheon 74161 TRW LDM54191 t National 

74183 Raytheon TTL-LS AM25LS161C AMD DM74191 National 

74183 
, 

Slgnetics 54191 t RaYt_ AM25LS1611.4 t AMD 
54183 Signetics SN54LS161 t AMD I 

74191,'. Raytheon 
. TL74183 Telefunken SN74LS161 , AMD 54191 t S'ignetiCs 
SN54183 tTl 60 9LS161C Fairchild 74191 Signetics 190 
SN74183 TI. 9LS161M" t Fairchild' TL74191 Taiefunkan 
74183 TRW 54LS161 ' t Fairchild SN54191 tTl 

! SN74191 TI TTL.LS AM25lS163C AMD 74LS161 Fairchild 
AM25LS163M t AMD DM54LS16.1 t National. 130 TTL-LS AM25LS191C AMD 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55°C to 125°C) 
, Bold faoe In~lcates additional data Is provided on the page iIoted. 
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MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

Counter., Binary, Count' 
Up/Down (Cont'd) ,. 

Counter., Binary, Count 
Up/Down (Cont'd) 

Counter., Decade, Count Up 
(Cont'd) 

Binary Up/Down, Synchronous, Preset InpuC Binary Up/Down, Synchronous, Preset Input Decade Counter, Divide-By-2 and By 5 
with Mode Control (Continued) (2 Clocks) (Continued) 70 (Continued) 

AM25LS191M t AMD 9L8193C Raytheon (291) 7490 TRW 
SN54LS191 t AMD 9L8193M t Raytheon (291) 74290 TRW 

SN74LS191 AMD 54L8193 t Raytheon (291) . TTL-LS 9LS9oo Fairchild 
9LSJ91C Fairchild '" 741.8193 Raytheon (291) 9LS90M. t Fairchild 
9LS191M t Fairchild 25L8193C Raytheon (353) 54LS90 t Fairchild i 

54LS191 t Fairchild to 25L8193M t Raytheon (353) , 74LS90 Fairchild 140 
74LS191 Fairchild 74LS193 Signirtics 54LS290 t Fairchild 
DM54LS191 t National 54LS193 Signetics 74LS290 Fairchild 
DM74LS191 National SN54LS193 tTl DM54LS90 t National 
9LS191C Raytheon (283) SN74LSI93 TI 80 DM74LS90 National 
9L8191M t Raytheon (283) Binary Up/Down Counter, Synchronous, 9LS9OC Rlytheon (243) 
54LS191 t Raytheon (283) Preset Input, Mode Contro~ Look,·ahead 9LSINiM t Raytheon (243) 
711-8191 Raytheon . (283) carry 54LS90 t Raytheon (243) 
25L8191C Raytheon (350) TTL-LS AM25LS169C AMD 741.S90 Raytheon (243) 
25L8191M tRaytheon (350) AM25lS169M t AMD 74LS90 Signetics 
74LS191 Signetics 20 SN54LS169 t AMD 54LS90 t Signetics 150 
54LS191 t Signetics SN74LS169 AMD 74LS290 Signetics 
SN54LS191 tTl 54LS169 t Fairchild 54LS290 t Signetlcs 
SN74LS191 TI 74LS169 Fairchild SN54LS90 tTl 

Binary Up/Down, Synchrbnous, Preset input SN54LS169 tTl· 90 SN74LS90 TI 

(2 ClOCks) SN74LS169 TI SN54LS290 tTl 

TTL 9366C AMD ti'M54LS169 t National SN74LS290 TI 

9366M t AMD DM74L8189 National (743) Decade (Divide-By-2 and Divide-By-5) 
SN54193 t AMD TTL-8 SN5,4S169 tTl Countar /Latch, Ripple, Preset Input 

SN74193 AMD SN74S169 TI ,TTL 54176 t Fairchild 
9366C Fairchild 30 DualBinary Up/Down Counter, Synchronous, 74176 Fairchild 160 
9366M t Fairchild Preset Input 54196 t Fairchild 

, 54193 t Fairchild TTL MC54455 Motorola 74196 Fairchild 
74193 Fairchild MC74455 Motorola MC7280 t Motorola 
ZN54193 t Ferran.tI MC54176 t Motorola 
ZN74193 Ferranti 4-bit Univarsal Shift Reglstar, Binary Up/ 100 MC74176 Motorola 
HD2542 Hitachi 

Down Counter, Synchron~ 
DM7280 t National 

1TT54193 t ITT TTL-S SN74S291 TI DM7290 , t National 
ITT74193 ITT Counter., Decade, Count Up DM8280 National 
MC54193 t Motorola DM8290 National 
MC74193 . Motorola 40 DecadeCountar, Dlvlde-By-2 and By 5 . DM54176 t National 170 
DM7563 t National TTL 93500 Fairchild DM54196 t National 
DM8563 National 9350M t Fairchild DM74176 Nationsl 
DM54193 t National 5490 t Fairchild DM74196 National 
DM74193 National 7490 Fairchild RC8280 Rayt~n 
RC9366. Raytheon 74290 Fairchild RC8290 Raytheon 
RM93.66 t Raytheon ZN5490 t Ferranti 110 RM8280 t Raytheo~ 

, 54193 t Raytheon ZN7490 Ferranti ~M8290 t Raytheon 
74193 Raytheon HD2519 Hitachi N8280 SignetiCS 
74193 Signetics HD7490 Hitachi N8290 Signeties 
54193 t Signetics 50 1TT5490 t ITT 74176 Signetlcs 180 
SW74193 SW Im490 ITT . 54176 t Signetics 
TL74193 Telefunken MC5490 t Motorola 74196 Signetlcs 
SN54193 tTl MC7490 Motorola 54196 t Signetlcs 
SN74193 TJ DM5490 t National S8280 t Signetics 
T034193 Toshiba DM7490 National S8290 t Signetics 

m-LS AM25LS193C AMD 1490 Signetics 120 TL74176 \ Telefunken 

AM25LS193M t AMD 5490 t Signetics TL74192 Telefunken 

SN54LS193 t AMD SW7490 SW SN54176 tn 

SN74LS193 AMD TL7490 Telefunken SN54196 tTl 

9LS193C Fairchild 60 TL7490S1 Telefunken SN74176 TI 190 

9LSI93M t Fairchild SN54290 tTl SN74196 TI 

54LS193 t Fairchild SN5490A tTl TTL-LS 9LS196C Fairchild 
74(S193 Fairch1ld - SN74290 TI 9LS196M t Fairchild 
DM54LS193 t National. SN7490A TI 54LS196 t .Fairp~l1d 
DM74LS193 National TD3490 Toshiba 74LS196 Fairchild 

(Continued) (Continued) 130 ·(Continued) \ 

t Military Temperature Range (-55°C to 125°C) 
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Ie MASTER 

: , DIGITAL-TTL (Cont'd), 

Functton DevIce Source Una Function DevIce Source L!ne Function ' DevIce Source 1,1'" 

Coun.era, Decade, Count Up 
(Cont'd), '_ 

Count.re, Decade, Count Up 
(Cont'd). 

Countere, D.c.c.e, Count Up 
(Cont'd) , " 

Decade (OIvide..ey.2 and Olvtde-By-S) Decade Counter, Synchronous, ~ Input Decade Counter, SynchronOUs (both ' ' 
Cou~/Latch" RipPle, PreSet Input (AsynChronOUs Clesr) (Continued); , ' ' 70 conventlonel and thres-atate outputs), Preest 
(Continued) 25L81_ t RIJIhIon (341) Inputs (Continued) 

DM54LSI96 t Natioilal 74LSI60 Signetics DM8555 National 
DM74LSI96 National 54LSI60 t Signatics ' Dual Decade ~nter, SynChronous 
1I.8111C ...... (305) SN54LsI60 tTl TTL MC54452 f Motorola 
1IL11IIM t RIrtIIeon (305) SN74LSI60 TI MC74452 Motorola 140 
54L81_ t RIJthMn (305) .10 
74L81_ RarItIeon (3Q5) 

TTL-8 SN54S160 t AMD Dual Decade Counter, Ripple (Dual 54/ 
SN74S160 AMD 7490A) 

74LSI96 t Signetlcs 93S1OC AMD \ 
54LSI96 Signetics TTL ' SN54390 tTl 

SN54LSI96 tn 
93S10M t AMD SN54490 tTl 

SN74LSI96 TI 
93S1OC Fairchild 60 , SN14390 TI 
~10M t Fairchild SN7¥90 II 

TTL-8 748196 Slgnatics 
N82S90 Signetics Decade Counter, SynChronous, Preest Input I, TTkLS 54LS~90 t FairChild 

SN54S198 tTl 
' (SynChronous Clear) ,74LS390 Fairchild 

SN748196 TI TTL, SN54162 ' tAMD 54LS490 ' t'Fairchiid 
SN74162 AMD 74LS490 / ,Fairchild .150 

Decade Counter, Synchronous, Preaet Input 20 54162 t Fairchild ' SN54LS390 tTl (Asynchronous Clear) 
74162 Fairchild SN74LS390 II ~ 

TTL 93100 AMD HD74162 Hitachi SN54LS490 tTl 
9~10M t AMD ITT54162 t ITT SN74L.S490 TI 
SN54160 t AMD 1TT74162 ITT 90 
SN74160 AMD DM54162 t National Countera,D.cade, Count 
93100 , Fairchild DM74162 Nationlll Up/Down' 
9310M t Fairchild 54162 t Raytheon Decade Up/Down Counter, SynChronous 
54160 t Fairchild 74162 Raytheon , 
74160 I fairchild TTL N8285 AMD 

74162 Signetics 
HD74160 HitaChi 30 54162 t Signetics 

S8285 t AMQ 

1TT54160 tlTT ~' 

TL74162 Telefunken 
RC8285 Raytheon 160 

1TT74160 ITT SN54162 tTl 
'RM8285 t RaytheQn 

MC8310 Motorola SN74162 TI 
N8285 Signetlcs 

MC9310 Motorola' .74162 TRW 100 
S8285 t'Sig~1cs 

'DM54160 t Nati9nal 'TTL-LS 'AM25LS162C AMD ' Decade Up/Down Counter,SynChronous, 
DM74160 ' National 

AM25LS162M t AMD 
Preast, wHh Mode Control, . , 

DM8310 National 
SN54LSI62 t AMI> TTL 93600 AMD 

, DM9310 t National 
SN74LSI62 AMD 9360M t AMD 

54160 t Raytheon 
9LS162C Fairchild 93600 Fairchild 

74160 Raytheon 40 
'9LS162M t Fairchild 9360M t Fairchild 

RC9310 Raytheon 
54LSI62 t Fairchild 54190 t Fairchild 110 

RM9310 t Raytheon 74190 \ Fairchild , 
74160 SlgnetlcS 

74LS162 Fairchild 
HD74190 Hitachi , 

54160 t Signetlcs 
DM54LSI62 t Natlonl\l 

ITT54190, t IT! DM74LS162 National 110 
'TL74160 Telefunken 

1LS1GC. RIjtIIIon (2M) ITT74190 ITT 
SN293tO n 

1LS112M t RarItIeon (214) 
DM54190 t National 

SN39310 TI 
54L8182 t RarItIeon (214) 

DM74190 Natiqnal', 
SN54160, tn 54190 t Raytliepn 

I 
SN74160 n 

741.4112 RlJlhIon (214) 
74190 Raytheon : 25L8182C' RarItIeon (341) 

74160 ' TRW 50 a8,. t RIjthIon (341) 
74190 Signetics 

TTL·LS AM25LS16OC , AMD 74LS162 Signetlcs 
54190 t Signetics 1180 

Af.425LSI60M t AMD 54LSI62 tSignetlcs 
74190 Telefunken 

SN54LSI60 t AMD SN54LSI62 tTl 
SN54190 tTl, 

SN74LSI60 AMD SN74LS162 TI 120 
SN74190 . TI 

9LS16OC Fairchild 
TTL-8 SN54S162 tTl 

TTL·i.S AM25LS19OC, AMD 
, ,9LSi6OM t FairChild AM25LS190M t AMD 

.. 54LSI60 t Fairchild 
SN748162 TI 

SN54LSI90 , tAMD 
74LSI60 , Fairchild Decade Counter, Synchronous, Preest Input SN74LSI90 'AMD 
DM54LSI60 t National Low-Power 9LS19OC Fairchild 
DM74LS160 National 60 TTL I " Ne292 Signetlcs 9LSI90M t F!,irchlld 
1L81tOC RaJIhIon (2M) S8292 t Signetlcs 54LS190 t Fairchild 190 
11.8_ t w.,thIon (214) Decade Counter, SynChronous (both 74LSI90 'Fairchild 

, 

54L8 ... t RIJIhIon (214) conventional and three-etate outputs), Preest DM54LSI90 ' t National 
74L .... I RIJI'- (2M), InPl$ DM74LSI90 National 
aS1tOC RarItIeon (341) TTL DM7555 t National 130 1L811OC RIrthton (283) 

(Continued) (eontIQued) , , (Continued) 

t Military~Ternperature Range (-55°C to 125°C)' 
Bold face IndICates eddltlonal data is provided on the page noted. 
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MASTER SELECTION GUIDE 

DIQITAL-nL (Cont'd) 

LIne Function LIne Fum;tIOn Una 

Counten, Decade) Count Counten, Decade) Count Counten, Miaceilaneoul 
,UplDown (Cont'd, ' Up/Down (Cont'd , ' (Cont'd) 

Decade UpIDown Counter, =:S' 
Prea8t, with Mode Control ( ) 

Dual Decade Up/Down CoUnter, 
Syncbronous, Preset Input (Continued) 70 

0ivIde-By-12 (Divide by 2 and!) Counter, 
Preset Input (Contlr!ued) , ... - t"""",(2I3) MC74454 Motorola DM8288 Natton8I 

I4L81IO t"""" (2i3) ~ Counter, Counter, N8288 Slgrietlcs 
74L811O 

___ (213) 
, Preset Input, M,ode Control; 88288 t Signetics 

'1II.81IOC ~(31!0) Look-ahead Carry 
, Programmable Mpdulo-N ,BInary qount8r 

, , as_ t""""(a) , m·LS AM25LS168C AMD 
i4LS190 Signetlcs 10 , 

" AM,25L,S188M t AMD 
' TTL MC4018 Motorola Q) - MC4019 

-

54LSl90 , t Signetlcs St61LSl88 t AMO Motorola 140 "0 
SN54LSl90 tTl SN74LSl88 ' AMD MOO1S tMotorola ::l 
SN7.4LS190 TI 54LSl88 t Falrcllild , MC4319 t Motorola C) 

Decade ~plDown Counter,~ , 74LS188 Fairchild 80 Programmable Ml)(julo-N Decade Counter -

Pr8aet Input (2 clock8) " \, OM54LSl88 NatiorW TTL MOO16 Motorola c: 
0 

TTL 9360C AMt> DM74LSl88 National MOO17 Motorola :;:; 
9360M t AMD SN54LSl88 tTl MC4316 t Motorola .0 
SN54192 t AMD SN74LSI88 TI' MC4317 ' t Motorola Q) 

SN74192 AMD , m-s SN54S188 tTl l CD 
54192 t Fairchild 20 SN74S188 TI 

Bi~ Counter/Latch, l'hrM.Stete CJ) 
74192 Faircllild TTL DM7554 t National 

, Four Decade Counter/IAtchIDlSpfayOrtver ... 
ZN54192 t Ferranti (Synchronous, BCO,end segmant drlves) DM8554 National 150 Q) 

"- ~4192 Ferranti Oepade Counter/Latch, 1'hreeoStete " -m ZN1040E Ferranti UJ 
HD254t Hitachi TTL DM7552 't National ' Q:f 
ITT54192 tITT Counten, Miaceilaneoul 90 DM8552 National ~ 
fTT74192 'ITT 

4-btt UnIvereef Counter -, 
MC54192 t Motorola, ' P~rammabta Modulo-N 0Mder (DIvIde by 2, 

MC74192 Motorola m MC4023 Motorola 
to 1 ,C8scadabta) , , 

OM7560 t National DMcfe..Sy.,12 Counter (OIvIde-By.2 end, 
,TTL DM7520 t National 

DM8560 ' Nattonal 30 ~~~ppta, , 0M8520 Nitlonal 

DM54192 t National ' 1Tl. ,.5492 t FaIrChIld 
; 4-bIt Varlabta Mpdufo Counter (2 end 5, 6, 7, - OM74192 National 7492 Fairchild 8, or 10, 12, 14, 16) 

54192 , t Raytheon ZN5492 t FerrantI TTL 9305C FaI~ 160 
74192 Raytheon ZN7492 Fer~ /' 9305M t Fairchild, 

: 
AC936O, Raytheon HD2521 Hitachi TTl;-S 93S05C " Fairchild 
RM9360 ' t Raytheon HD7492 - Hitachi 100 93SOSM , t, Fairchild' ' 
74192 t Slgnetlcs " ITT5492 tlTT 

Decade Counter/latcbn Segmant Decoder 54192 Slgnetlcs fTT7492 ITT j --
Tl74129 Telefunken ' MC5492 t MotOrola 

TTL _ "MC4050 Mbtorota 

SN54192 t TI' 40 MC7492 ' Motorola, MC4051 Motorola 

SN74192 T, DM5492 t National MC4350 t Motorola 

T034192 Toshiba DM7492 National ' Decade Counter/IAtchlOecoder (NIxIe Orfver) 
~ 

TTL-U A~l92C AMD 7492 'Signetics m Tl74142 Telefunken "-
AM25LS192M t AMD 5492 t Signetlcs, 

! ' SN7412, ,TI 170 
SN54LS192 t AMD SW7492 SW 

SN74LSI92 AMD TL74Q2 Telefunken 110 Dflcade Counter/Latch lED/lamp Ortver 

.SN5492A tTl 
(HIgh Current 0UIpJrt) , J 

9LS192C Fairchild 
TL7414 

9LS192M tFalrChild SN7492A TI TTL Telefunken 

54LSI92 t Fairchild T03492 Toshiba SN54144 ttl 

74LSI92 . Fairchild 50 7492 TRW SN'r4144 TI 

OM54LS192 t NatIonal m·LS 54LS92 t Fairchild Decade Counter/~ch; LED/l.@mp DrIver 

OM74LS192 National \ . 74LS92 Fairchild (Constant Current Output) . 

IL81I2C RIJIhIon, (291) DM54LS92 t National m SN54143 ttl ... 1. t...,.... (291) DM74LS92 National 1'1;;14143 Telefunken 

.I'IIi' t...,.... (291) , , IUI2C ...,.... (243). SN74173 -., TI 180 

74L8_ . ...,.... (211) lII.882M t...,.... (243) 120 
DeCOcte,. -,. 

al'II2C ...,.... (353) I4L882 t...,.... (243) 
as ... t f!IJthIOn (383) 74L1111 ...,.... (243) Excess 3-tO-OecImaJ (1 of to) DacocI8r i' 
54LS1'92 tSlgnetIcs 74LS9~ Signetics 

' " 

, TTL 5443 t Fairchild 
74LS192 SignetIf:s 60 54LS92 t Signetics 7443 Fairchild 
SN54LSI92 tTl SN54LS92 tTl HD2537 Hitachi 
SN74LS192 TI , SN74LS92 TI /, HD7443 I1ltachl \ 

Duel Decade UpIDown Counter, 0fvIde.By-12 (Dlvfde by2and 6) Cciunter, ITT5443 t ITT 
Synchronous, Preset Input Preset Input 1TT7443 < ITT 

m MC54454\ Motorola tTL DM7288 t Nallof!al MC(j443 t Motorola 
(ContInued) (Continued) 130 (Continu$d). 190 

t'MfHtary Temperature Range (-&&00 to 12&00). 
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'Ie MASTER 

DIQITAL-TTL (Cont'd) 
, 

FunCtIon DevIce Sot.rce Line Function DevIce Sot.rce Una Function DevIce Source Une 

Decod .... (Cont'd) ,Decoder. (Cont'd) . I 
Decqder. (Cont'd) , 

EXcess 3-to-DeclmaJ (lof,10) Decoder • BCD-to-Declmal. (1 of 10) Decoder BCD-to-De,clmal Qecoder/Driver. Open I 

(Continued) (ContInued) Collector. 15v (COntinued) 
MC7443 Motorola RC8251 . Raytheon SN54LSl45 tTl 
5443 t Raythaon RC8252 Raytheon 70 SN74LSl45 TI 
7443 Raytheon RM8251 ,t RaytfteOn BCD-to-Decimal/Decocler DrIver;loPen ' 
7443 Signatics RM8252 t Raythaon Collector to 30v Output 
5443 t Signatics , 7442 Signetics TTL 5445 t Fairchild 
SW7443 SW N8251 Slgnetlcs 7445 Fairchild 
TL7443 T~nkan 10 N8252 . Signetics H02531i Hltachl ' lAO 
SN5443A tTl N9301 Slgnatics 1n5445 tin, ) 
SN7443A TI ! 5442 t SIgnatIcs, . ITT7445' ITT 

TTL-LS ILSGC 'R8JtIIIOn (227) 88251 t Slgnetics MC5445 t Motorola 
II.848Ii t R8JtIIIon (227) - 88252 t Signetlcs ' ' MC7445 Motorola 
54L843 t R8JtIIIon (227) SW7442 - I SW 80 DM5445 t National 
74L8C1 ...,...... (227) TL7442 Telefunkan DM7445 National 

~ 3 Gray-to-DecImal (1of 10) i:lecocIer SN29301 TI 5445 t Raythaon 

t FairChild , 
SN39301 tTl 7445 Raythaon TTL 5444 \ 

7444 Fairchild 
SN5442A tTl 7445 Signatics 
SN7442A TI 5445 t Signetics 150 1:102538 HIt8chi ' 20 - TD3441 Toshiba SW7445 SW ,HD7444 Hitachi T03442 Toshiba TL7445 1TT5444 tin 

Telefunkan ' 

Im444 ITT TTL-LS 9LS42C' Fairchild ~N5445 tTl, 

MC5444 t'Motofola 9LS42M t fairchild. ' SN7445 TI 

MC7~ Motorola 54LS42 t Fairchild 90' 7445 ' TRW 

, 5444 t Raythaon 
74LS42 Fairchild Dual l-of-4 DecocIar/Demultiplex8r 

7444 Raytheon 
, DM54LS42 t National (lndepandant Add .... ) 

· 5444, t Signatics DM74LS42 Nailonal TTL 9321C AMO 
7444 SIgnetIcs 

'8L842C ...,....... (227) 9321M t AMD 

· SW7444 SW 30 II1.842II t' R8JtIIIon (227) 9321C FairchHd 180 
TL74145 Telefunkan I4L842 t R8JtIIIon (227) 9321M t Fairchild 

''-... " SN5444A tTl 
74L842 ...,.... (227) 

Dual Binary to ~-Four line Gatad 
SN7444A 1\ 74LS42 Slgnatlcs Decoder 

m-LS IL844C R8JtIIIon (227) 
54LS42 t Signetics 
~54LS42 'tTl 100 TTL MC4007 Motorola ....... t R8JtIIIon (227) SN74LS42 TI ,MC4307 t Motorola 

S4L844 t'R8JtIIIon (227) Demultiplexer. (2-Unes 1n-2 of 4 Out) Three-
7 ...... . ...,.... (227) , m-s N82S52 SIgnatIcs Shda " 

BCD-to-BInary and Blnary-to-BCDConvarter. BCD-to-OecImaI (1 of 10) Decoder Open Collector TTL OM7230 t National 

m 9301M tAMO m MC4001 
OM8230 National 

Motorola 
9301C AMO 40 Dual2-LIne To 4-Llne 08c0dar/ , 170 
5442 t Fairchild BCD-to-DeclmaJ Decoder/DrIver. Opan Demultiplexer. Totem Pole Output (or 3-Une 

7442 ' fairchild 
Collector. 15v 10 a:.Une Decoder/Demultiplexer) , 

9301C FairchHd - TTL 54145 t fairchild TTL 54155 t Fairchild 

9301M t Falrchnd 74145 - Fal(chlld 74155 Fairchild 

.. 9302C ' FalrchHd 93145C FaJrchHd 110 ZN54155 t ferranti, 
I 

9302M t F8Irch1ld 93145M, t FairchUd ZN74155· - Ferrentl 

ZN5442 t Farrantl HD2555 t HRachi HD75155 Hitachl 

ZN7442 Ferrentl ITT54145 tnr 1n54155 flTT 

HD2536 \ Hitachi irn4145 ITT 1n74155 ITT 

· H07442 Hitachi 50 MC54145 t Motorola , MC54155 t Motorola 180 
I' 

ITT5442, tin MC14145 '. Motorqla MC74155 Motorola 

1TI7442 In I ' OM54145 t National OM54155 t National 

iTT9301-1 tlTT 9M74145' Natl9nal OM74155 Natfonal 

· 1TT9301-5 ' ITT 54145 t Raythaon 54155 t Raythaon 
, MC5442 t Motorola 74145 Raythaon 120 74155 Raythaon 

" MC7442 Motorola 74145 Slgnatlcs 74,155 Slgnatics 
'1 

MC8301 'Motorola 54145 t Signatics 54155 t Slgnatics 

MC9301 t Motorola 
, 

SW74145 SW SW74155 SW 
DM5442 , t Natfonel TL74145 Telafunkan TL74155 Telefunkan -
OM7442 National 80 ,SN54145 tTl SN54155 tTl 190 

DM9301 Natlonai SN74145 TI SN74155 1\ 

~1 t Natibnal 74145 TRW 74155 TRW 
I 

5442 1'Raythaon TTL-~ 74LS145 Signetics TTL-LS 9LS155C Fairchild 
7442 Raytheon 54LSl45 t Signatics 9LS155M t F$lrchild 

(Contfnued) I (Continued) 130 (Contlrlued) 

tMillt8ry T8I)'lper8ture Range (-55°C to '125°C) 
. Bold face Indicates additional data Is provided on the page ,noted. 
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MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

i I 
Function DevIce Source Une Function Device Source Una Function DevIce Source Line 

Decoder, (Cont'd) Decoder, (Cont'd) Decoder, (Cont'd) 

Dual2-Une To 4-Une Decoder/ Dual 2-Une to 4-llne Decoder/Demultiplexer Binary to Octal (1 01 8) Decoder (Continued) 
Demultiplexer, Totem Pole Output (or 3-Une (Continued) MC4306 t Motorola 
to 8-llne Decoder/Demultiplexer) (Continued) 54lS139 t Signetics 70 MC7250 Motorola 

54lS155 t Fairchild SN54lS139 tTl MC8250 ' t Motorola v 
74lS155 FairChild SN74lS139 TI RC8250 Raytheon 
DM54lS155 t National 

TTl-8 93S21C AMD RM8250 t ~aytheoh 
OM74lS155 I National 
9l8155C Raytheon lB) 

, 93S21M t AMD N8250 SlgnetlCS 

9l8155M t Raytheon (B) 10 SN54S139 tAMD S8250 t Signetlcs 

54L8155 t Raytheon ,(B) 
SN74S139 AMD TTl-8 N82S50 Signetlcs 140 

748155 Raytheon (B) 54S139 t FairChild 
~inary to Octal Decoder, Non-Inverting -

SN54lS155 tTl 
74S139 Fairchild I 

DM74S1~9 National TTL MC4048 Motorola 
SN74LSI55 TI 

74S139 Signetics 80 Binary to Octal Decoder, Invertlng/Non-
Oual2-Llne to 4-LlneDecoder/Oemultlplexer, SN54S139 tTl Inverting, Open Collector 
Open Collector (or 3-Llne to 8~Une Decoder/ 

SN74S,I39 TI TTL MC4038 Motorola Demultiplexer) I 

TTL 54156 t Fairchild 3-Llne to 8-Llne DecQder/Demultiplexer with I-Line to 8-Llne Demultiplexer \ 

74156 Fairchild Input Latches TTL DM7223 t National 
H074156 Hitachi 20 TTL-8 93S137C FairChild DM8223 National 
ITT54156 tm, 93S137M t Fairchild 

Binary to 2-01-8 Decoder, Open Collector 
Im,4156 m 3-Llne to 8-Llne Decoder/Demultiplexer 
MC54156 t Motorola TTL MC4040 Motorola 150 

MC74156 Motorola 
TTL-LS AM25LS138C AMD 

~llne to IS-Line Decoder/Demultlplel(er 
AM25LSI38M AMO 

OM54156 t National 
SN54LSI38 t AMO 90 TTL 9311C AMD 

DM74156 National 
/ 

SN74lS138 AMD 9311M t AMD 
54156 t Raytheon 

9LS138C Fairchild SN54154 t AMD 
74156 'Raytheon 

9LSI38M t Fairchild SN74154 AMD 
74156 Slgnetics 

64lS138 t Fairchild 9311C Fairchild 
54156 t SignetlCS 30 

Fairchild, 
; 9311M t Fairchild 74LS138 SW74156 SW 

DM54LSI38 t National 54154 t Fairchild 
TL74156 Telefunken 

DM74LS138 ~ational 74154 FairChild 
SN54156 tTl ZN54154 t Ferranti 160 
SN74156 TI .9l8138C Rlytheon (254) 

ZN74154 ferranti 9l8138M t Raytheon (254) 74156 TRW HD2580 Hitachi 54L8138 t Raytheon (254) 100 
TTl-lS 9t-SI56C Fairchild 748138 Raytheon (254) ITT9311-1 t ITT 

9LSI56M t Fairchild 25L8138C Raytheon (330) ITT9311-5 m 
54lS156 t FairChild 25L8138M t Raytheon (330) ITT54154 t ITT 
74LS156 ' Fairchild 74LS138 Signelics ITT74154 ITT 
DM54LSI56 t National 40 

54LS138 t Signetics MC8311 Motorola 
DM74LSI56 National 

SN54LSI38 tTl 
MC931! t Motorola 

9l8158C Raytheon (B) 
,SN74LS138 TI 

DM54154 t National 
9L8158M t Raytheon (B) DM74154 National 170 
54L8158 t Raytheon (8) TTl-8 SN54S138 t AMD DM8311 Natl~nal 

748158 Raytheon (B) SN74S138 AMD DM9311 t National 
SN54LSI56 tTl 54S138 t Fairchild 110 , RC9311 Raytheon 
SN74lS156 TI 74S138 Fairchild RM931! t Raytheon 

3205 Intel _ 541,54 t Raytheon Dual2-Llneto,4-Llne Decoder/Demultiplexer DM74S138 National 74154 Raytheon 
I 

TTL-LS AM25LS!39C AMD 74S138 t Signetics 74154 Signetics 
AM25LS139M AMD 50 SN54S138 tTl 54154 ' t Signetlcs 
SN54LS139 t AMO SN74S138 TI SW74154 SW 
SN74LS139 AMD 

Dual 2-Llne to 4-llne Decoder/Demultiplexer TL74154 Telefunken 180 
9LS139C Fairchild (or 3-Llne to 8-Llne DeCoder/Demultiplexer) SN2931I TI 
9LS139M t Fairchild Three-8tate SN39311 tTl 
54LS139 t Fairchild 

. 
54255 t Raytheon 120 SN54154 tTl 

74LSl39 Fairchild 74255 Raytheon SN74154 TI , 
OM54LSI39. t National TTL-LS " 9LS255C Raytheon (313) 74154 'TRW 
DM74LS139 National 9lS255M t Raytheon (313) 
' .... 8138C Raytheon (254) TTl-LS OM54LSI54 t National 

54LS255 t Raytheon (313) DM74LSI54 National 9L8138M t Raytheon (254) 60 
7~ Raytheon (313) , 

54L8138 tRaytheon (254) 4-llne to IS-LIne DecQder /Demultiplexer, 
748138 Raytheon (254) Binary to Octal (1 01 8) Decoder Open Collector Output 

25L8138C Raytheon (332) TTL 9301e Fairchild TTL 54159 t Raytheon 190 

25L8138M t Raytheon (332) 9301M t Fairchild 74159 Raytheon 
74LS139 Signetics MC4006 Motorola SN54159 tTl 

, (Continued) (ContinUed) 130 (Continued) 

t Military Temperature Range (-55°C to 125°0) 
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Ie MASTER 

DIGITAL-TTL (Cont'd) 

Function Device Source Line Funciion Device Source '. Line Function Device Source Line 

Decoders (Cont'd) Drivers (Cont'd) Drivers (Cont'd) 
4-Une to lS-LIne Oecoder/08multiplexer, Hex Inverter Buffer'Drlver Open Colhlctor Quad 2-lnput NAND Buffer, Open Collector, 130 
Open Collector Output (Continued) High Voltage Output, to 15v (Continued) to 15v Output (Continued) ';' 

SN74159 TI ITT5416 t ITT SW7426 SW 
. , ITl7416 ITT TL7426 Telefunken 

Drivers MC5416 t Motorola SN5426 tTl 

Quad Predriver, Open Collector MC7416 Motorola 70 SN7426 TI 

TTL MC4042 Motorola 
OM5416 t National T03426 Toshiba 
OM7416 National 7426 TRW 

Quad Driver, Common Enable Active Pull·Up 057812 t National 1\ 
(sinks to 120ma) 058812 National Quad 2-lnput NAND Buffer, Open Collector, 

TTL IM5001 Intersil 10 7416 Signetlcs 
to 30v Output 

IM5001M t Intersll 5416 t Signetics 
TTL N8TSO Signetics 140 

IM5011 Intersil SW7416 SW' S8T80 t S!gnetics 

IM5011M t Intersil TL7416 Telefunken Quad 2-lnput OR Buffer, Open Collector, to 

Quad 2-lnput AND Butler, Open Collector, to SN5416 tTl 15v Output 

15v Output (High VQltage 54174109) SN7416 TI 80 TTL ITT54139 tlTT 

TTL ITT54131 tlTT T03416 Toshiba ITT74139 ITT 

Im4131 ITT 7416 TRW 
Quad 2-lnput OR Buffer, Open Collector, to 

057819 t National Hex Inverter Buffer/Driver, Open Collector 30v Output 
058819 National High Vohage Output, to 30v TTL ITT54138 t ITT 

Hex Buffer/Driver, Open Collector High 20 TTL 5406 t Fairchild IT174138 ITT 
Voltage Output, to 15v ~ .7406 Fairchild 

4-lnput NAND High Vohage, High Current 150 
TTL 5417 t Fairchild H07406 Hitachi Driver (40 to 5Ov, sinks 150 to 5OOma) 

7417 Fairchild ITT5406 t ITT 
TTL SH2001C Fairchild 

H07417 Hitachi ITT7406 ITT 
SH2001M t Fairchild 

ITT5417 tlTT MC540S t Motorola 90 
SH2002C Fairchild 

ITT7417 ITT MC7406 Motorola 

MC5417 t Motorola OM5406 t National SH2002M t Fairchild 

MC7417 Motorola OM7406 National SH2200c Fairchild 

DM5417 t National 7406 Signetlcs SH2200M t Fairchild 

DM7417 National 30 5406 t Signetics Quad 2-lnput AND Power Driver, Open 
7417 Signetics SW7406 SW Collector (to 10Ov, sinks 250ma) 

5417 t Signetics TL7406 Telefunken TTL UHC/D-400 t Spragu~ 160 
SW7417 SW SN5406 tTl UHC/D-406 t Sprague 
TL7417 Telefunken SN7406 TI UHC/D-500 t Sprague 
SN5417 tTl 103406 Toshiba 100 UHC/D-506 t Sprague 
SN7417 TI 7406 TRW UHP-400 Sprague 
T03417 toshiba Hex High Vohage Interface Driver, Open UHP-406 Sprague 
7417 TRW Collector, to 35v , UHP-500 Sprague 

Hex Buffer/Driver, Open Collector High TTL HD235 t Harris UHP-506 Sprague 
Voltage Output, to 30v . 40 H0535 Harris 

Quad 2-lnput NAND Power Driver, 'Open 
TTL 5407 t Fairchild Quad 2-lnput AND Buffer, Open Collector, to Collector (to l00v, Sinks 25Oma) 

7407 Fairchild 30v Output TTL UHC/0-407 t Sprague 170 
HD7407 Hitachi TTL ITT54130 tlTT UHC/D-408 t Sprague 
ITT5407 t ITT ITT74130 ITT UHC/D-507 t Sprague 
ITI7407 ITT 

Quad 2-lnput ~AND Buffer, Open collector, 110 UHC/D-508 t Sprague 
MC5407 t Motorola to 15v Output UHP-407 Sprague 
MC7407 Motorola TTL 5426 t Fairchild UHP-408 Sprague 
DM5407 t National 7426 Fairchild UHP-507 Sprague 
DM7407 National HD2560 Hitachi UHP-508 Sprague 
7407 Signetics 50 HD7426 Hitachi 
5407 t Siglletics ITT5426 t ITT 

Quad 2-lnput NAND Bus Driver, Open 
Collector, SOma 

SW7407 SW Im426 ITT 
TL7407 Telefunken TTL 96101 Fairchild 180 

MC5426 t Motorola 
SN5407 tTl MC7426 Motorola Quad 2-lnput OR Power Driver, Open 
SN7407 TI OM5426 t National 120 Collector (to l00v, sinks 25Oma) 
103407 Toshiba DM7426 National TTL UHC/D-402 t Sprague 
7407 TRW 057810 t National UHC/D-403 t Sprague 

Hex Inverter Buffer/DrIver Open Collector 057811 t National UHC/D-502 t Sprague 
tjigh Vohage Output, to 15v 058810 National UHC/D-503 t Sprague 

TTL 5416 t Fairchild 60 OS8811 National UHP-402 Sprague 
7416 Fairchild 7426 Signatles UHP-403 Sprague 
HD7416 Hitachi 5426 t Signetlcs UHP-502 Sprague 

(Continued) (Continued) UHP-503 Sprague 190 

t Military Temperature Range (-55~C to 125°C) 
Bold face Indicates addhlonal data Is provided on the page noted. 

178 Ie MASTER 1977 



DIGITAL-TTL (Cont'd) 

Function Device Sourc;e line 

Drivers (Cont'd) 

Quad ,2-lnput NOR Power Driver, Open 
COllector (to 10Ov, sinks 250ma) , 

TTL UHC/D-432 t Sprague 
UHC/D-433 t Sprague 
UHC/D-532 t Sprague 

, 

UHC/D-533 t Sprague 
UHP-432 Sprague 
UHP-433 Sprague 
UHP-532 Sprague 10 
UHP-533 \ Sprague 

QUad 2-lnpui NOR 75-0hm/50-0hm line 
Driver 

TTL 74128, Signeti~s 

Tl74128 Telefunken 
SN54128 tTl 

i 

SN74128 TI 

Hex Intenace Inmer, Open Co/lector, to 
50v or to 50ma) , 

TTL HD234 t Harris 20 
HD334 t Harris 

i 
HD&34 Harris 

Quad Bus Driver, Three-8tate 

TTL RC8T09 Raytheon 
RM8T09 t Raytheon 
N8T09 Signetics 
S8T09 t Signetics 

Hex Bus Driver, Gatad Enable, Three-State 

TIL DM54365 t National 
DM74365 National 30 
SN54365 tTl 
SN74385 :n 

Hex Bus Driver, Gated Enable,lnmed 
Three-8tate Output 

TTL DM54366 t ,National 
DM74366 National 
SN54366 tTl 
SN74366 TI 

Hex Bua Driver, 2·Llne and 4-Une Enable, 
Three-8tate 40 

TTL DM54387 t National 
DM74387 National 
SN54367 tTl 
SN74387 TI 

~s Dri~, 2-Line and 4-Une Enable, 
I ,,' ed Three-State Output 

" ,TTL' DM54368 t National 
DM74368 National 
SN54368 tTl 
SN74368 TI ~O . " 

Dual 3·I~t 3-0utpuMND Series 
Terminated Une Driver , 

, 
TTL-H MC3028 Motorola 

MC3128 ' t Motorola 

Dual 3-lnplll 3-0utput NAND sarles 
Terminated Line Driver 

TTL-H ' MC3029 Motorola 
MC3129 t Motorola 

Dual 4-lnput PoSitive NAND 50 Ohm Une 
Driver 60 

TTL-8 5451419 t'Falrchlld 
(Contlnlied) 

, t MiHtary Temp~ratureRange (-55°C to 125°C) / 

Ie MASTER 1~77 

Function Device Source 

Drivers (Cont'd) 
Dual 4-lnput Positive NAND 50 Ohm Line 
Driver (Continued) 

74S140 t Fairchild 
HD74S140 / Hitachi 
DM745140 National 
745140 Signetics 
SN54S140 tTl 
SN745140 TI 

Flip-Flops 

J-K Master-Slave Flip-Flop 

TTL 9000C " Fairchild 
9000M t Fairchild 
9OO1C Fairchild 
9001M t Fairqllild 
54104 t Fairchild 
54105 tFairchiid 
74104 Fairchil~ 

74105 Fairchild 
ITT9001 ITT 
SW741'o4 SW 
TL741 04 Telefu~ken 

Tl74105 Telefunken 

AND Gated J·K Master-8lave Fllp-F:top, with 
Prasat and Clear 

TTL 5472 t Fairchild. 
7472 Fairchild 
ZN5472 

\ 
t Ferranti 

ZN7472 Ferranti 
HD2529 Hitachi 
HD7472 Hitachi 
1n5472 tIlT 
Im472 In 
MC5472 t Motorola 
MC7472 Motorola 
DM5472 t Nlltional 
DM7472 National 
7472 Signetics 
5472 t Signetics 
SW7472 SW 
TL7472 Telefunken 
SN5472 tTl , 

SN7472 T! 
TD3472 ToShiba 
7472 TRW 

TTL-H 54H72 t Fairchild 
74H72 Fairchild 
ITT54H72 t ITT 
ITT74H72 ITT 
MC3050 Motorola 
MC3051 Motorola 
MC3055 Motorola 
MC3150 t Motorola 
MC3151 t Motorola 
MC3155 fMotorola 
DM54H72 t National 
DM74H72 National 
54H72 t Signetics 
74H72 Signetios 
SN54H72 tTl 
SN74H72 Tl 

AND Gated J-K Master-8laveFlip-Flop with 
Data Lockout 

TTL TL74110 Telefunken 
(Conti~ued) 

line 

70 

80 

90 

100 

no 

I 

120 

MASTER SELECTION GUIDE 

Function Device SourCe Une 

Flip-Flops (Cont'd) 

AND Gated J-K Master-8lave Flip-Flop with 
Data Lockou{(Contlnued) " , 130 

SN54110 tTl 
SN74110 TI 

AND Gated, Edge-Triggered J-K Flip-Flop 
with Prasat and Clear 

TTL 5470 ,t Fairchild 
7,470 Fairchild 
ZN547Q t Ferranti 
ZN7470 Ferranti 
HD2539 Hitachi 
1n5470 tlTT 140 
1n7470 ITT 
MC5470 t Motorola 
MC7470 Motorola 
DM5470 t National 
DM7470 National 
7470 Signetics 
N8270 Signetics 
S8270 t Signetics 
SW7470 SW 
TL7470 Telefunken 150 
SN5470 tTl 
SN7470 TJ 

J-K Negative Edge-Trig. Flip-Flop, AND 
Input 

TTL-H 54Hl02 t Fairchild 
74Hl02 Fairchild 
54Hl02 t SigneticS 
74Hl02 Signetics 
SN54Hl02 tTl 
SN74Hl02 TI 160 

J-K Master-~Iave flip-Flop, AND-OR Input 

TTl-H 54H71 t Fairchild 
74H71 Fairchild, 
MC3054 Motorola 
MC3154 t Motorola 
DM54H71 ,t National 

DM74H71 National 
54H71 t'Slgnetlcs 
74H71 Signetics 
SN54H71 tTl 170 . 

SN74H71 TI 

J-K Negative Edge-Triggered Fllp·Flop, AND· 
OR Inpui, , ' ' 

TTL-H 54Hl01 t Fairchild 
74Hl01 Fairchild 
54Hl01 fSignetlcs , 

74Hl01 Signettcs 
SN54Hl01 tTl i 
SN74Hl0l TI 

Dual J-K Negative Edge-Triggered Flip-Flop, 180 
with Clear 

TTL~H 54Hl03 t Fairchild 
74Hl03 ' Faltch,ild 
DM54Hl03 t National 
DM74Hl03 National 

' 54Hl03 t Signetics 
74Hl03 Signetlcs 
SN54Hl03 tTl 
SN74Hl03 lL 

, ' 
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Ie MASTER 

. DIGITAL-TTL (Cont'd) 

Function Device Source 

. Flip-Flops (Cont'd) 

Dual J-K Negative Edge-Triggered Flip-Flop, 
Preset, Common Clear, Common Clock 

TTL-H 54Hl08 t Fairchild 
74Hl08 Fairchild 
DM54Hl08 t National 
DM74Hl08 National 
54R114 t Raytheon 
74R114 Raytheon 
54Hl08 t Sigmitics 
74Hl08 Signetics 
SN54Hl08 tTl 
SN74Hl08 TI 

D Type Double Edge-Triggered Master-Slave 
Alp-Flop 

TTL-H MC3053 Motorola 
MC3153 t Motorola 

AND Input JJ-RK Flip-Flop 

ITT-H MC3052 Motorola 
MC3152 t Motorola 

Negative Edge-Triggered Flip-Flop with 
Common Clock and Common Claar 

.TTL-S 54S114 t Fairchild 
74S114 Fairchild 
HD74S114 Hitachi 
DM748114 National 
74S114 Signetics 
SN54S114 tTl 
SN74S114 TI 

Dual" J-K" Alp-Aop with Preset, Common 
Clock and Common Claar 

TTL-LS DM54LS78 t National 
DM74LS78 National 
9LS78C RaythMn. (237) 
9L878M t Raytheon (237) 
54LS78 Raytheon (237) 
74LS78 Raytheon (237) 
74LS78 Signetics 
54LS78 t Signetlcs 
54LS78 t Signetics 
SN54LS78 tTl 
SN74LS78 TI 

TTL-H 54H78 t Fairchild 
74H78 Fairchild 
DM54H78 t National 
DM74H78 National 
SN54H78 tTl 
SN74H78 TI 

Dual J-K Positive Edge-Triggered Alp-Flop, 
Preset and Claar 

TTL 9024C Fairchild 
9024M t Fairchild 
74109 Fairchild 
ITT9024-1 tlTT 
ITT9024-5 ITT 
DM54109 t National 
DM74109 National 
74109 Signetics 
54101l t Signetics 
SN54109 tTl 
SN74109 TI 

TTL~LS 9LS109C Fairchild 
9LS109M t Fairchild 

(Continued) 

180 

Una Function Device Source Una 

Flip-Flops (Cont'd) 

Dual J-K Positive Edge-Triggered Flip-Flop, 
Preset and 91aar (Continued) 

54LS109 t Fairchild 
74LS109 Fairchild 
DM54LS109 t National 
DM74LS109 National 
8LS108C RaythMn (251) 
8L8108M t Raytlleon (251) . 

10 54LS108 t RaythMn (251) 80 
74L8108 RaythMn (251) 
54LS109 t Signetics 
74LS109 Signetics 
SN54LS109 tTl 
SN74LS109 TI 

TTL-S 545109 t Fairchild 
748109 Fairchild 

22 Dual J-K Negative Edge-Triggered Flip-Flop, 
Separate Preset and Clock, (no Clear) 

TTL-LS 9LS113C Fairchild 90 
9LS113M t Fairchild 
54LS113 t Fairchild 
74LS113 Fairchild 
DM54LS113 ' t National 
DM74LS113 National 
9LS113C Raytheon (232) 

30 9LS113M t Raytheon (232) . 
54LS113 t Raytheon (232) 
74LS113 Raytlleon (232) 
74LS113 Signetics 100 
54LS113 t Signetics 
SN54LSI13 tTl 
SN74LS113 TI 

TTL-S 548113 . t, Fairchild 
748113 Fairchild 

40 HD748113 Hltachi 
DM748113 National 
748113 Signetics 
SN548113 tTl 
SN748113 TI 110 

TTL-H 54R113 t Raytheon 
74R113 Raytheon 

Dual" J-K" Negative Edge-Triggered Flip-
Flop with Preset, Common Clock and 
Common Clear 

50 TTL-LS 9LSl14C Fairchild 
9LS114M t Fairchild 
54LS114 t Fairchild 
74LS114 Fairchild 
DM54LS114 t National 120 
DM74LS.114 National 
9LS114C RaytIIaon (237) 
8LS114M t RaythMn (237) 
54LS114 t Raytheon (237) 

80 74LS114 Raytheon (237) 
74LS114 Signetics 
54LS114 t Signetics 
SN54LS114 tTl 
SN74LS114 TI 

Dual" J-K" Negative Edge-Triggered Flip- 130 
Flop with Preset and Claar 

TTL-LS 9LS112C Fairchild 
9LS112M t Fairchild 
54LS112 t Fairchild 

70 (Continued) 

Function ' DevIce Source Una 

Flip-Flops (Cont'd) 

Dual "J-K" _Negative Edge-Triggered Fllp-
Flop with Preset and Claar (Continued) 

74LS112 Fairchild 
DM54LS112 t National 140 
DM74LS112 National 
8LS112C Raytheon (232) 
9L8112M t RaythMn (232) 
54LS112 t RaythMn (232) 
74L8112 Raytheon (232) 
74LS112 Signetics 
54LS112 I Signetics 
SN54LS112 tTl 
SN74LS112 TI 

TTL-S 54S112 t Fairchild 150 
74S112 Fairchild 
HD748112 Hitachi 
DM748112 National 
74S112 Signetics 
SN548112 tTl 
SN748112 TI 

TTL-H 54Hl06 t Fair9hlld 
74Hl06 Fairchild 
DM54Hl06 t National 
DM74Hl06 National 160 
54R112 t Raytheon 
74R112 Raytheon 
54Hl06 t Signetics 
74Hl06 Signetics 
SN54Hl06 tTl 
SN74Hl06 TI 

Dual J-K Master-Slave Flip-Flop 

TTL 9020C Fairchild 
9020M t Fairchild 
ITT9020-1 t ITT 170 
ITT9020-5 ITT 

Dual J-K Master-Slave Flip-Flop with Clear 

TTL 5473 t Fairchild 
- 7473 Fairchild 

54107 t Fairchild 
74107 Fairchild 
ZN5473 t Ferranti 
ZN7473 Ferranti 
ZN54107 t Fertanti 
ZN74107 Ferranti 180 
HD2515 Hitachi 
HD2530 Hitachi 

"if , HD74107 Hitachi 
ITT5473 t ITT 
ITT7473 ITT 
ITT54107 t ITT 
1TT74107 ITT 
MC5473 t Motorola 
MC7473 Motorola 
MC54107 t Motorola 190 
MC74107 Motorola 
DM5473 t National 
DM7473 National 

.DM54107 t National 
DM74107 National 
7473 Signetics 
74107 Signetics 
5473 t Signetics 
54107 t Signetics' 

(Continued) 200 
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DIGITAL-nL (Conl'd) 

Functlon DevIce Source Line function DevIce Source 

Flip-Flaps (Cont'd) Flip-Flops (Cont'd) 
Dual J..K Master-Slave flip-flop WIth '~ Dual 1-1< Master-81ave flip-FlOp with 'Pfeset 
(ContInued) . . ' , and Clear (Continued) , 

SW7473 sW ITT9022·1 ITT 
TL7473. Telefunken 

, , 
ITT9022·5 ITT , , 

TL74107 Telefunl<en MC5476 t Motorola 
SN5473 , tTl ' MC7476 Motorola 
SN7473 tTl OM5476 t National 
SN54107 tTl O~7476 National 

: SN74107 TI 10 7476 siQnetIcs . T03473 Toshiba ,5476 t Signetk:s 
T034107 Toshiba 

\ SW7476 SW 

TTL·LS ' 9LS73C Fairchild TLi47ir TeJ8funken 
9LS73M t fairchild SN5476 tTl 
54LS73 t Fairchild SN7476 TI 

\ 

74LS7~ . Fairchild T0347.6 Toshiba 
54LS107 t Fairchild . 7476 TRW 
741:$107 FairchUd TTL-LS OM54LS76 t Nailonal 
OM54LS73 f National OM74LS76 National , 

·DM74LS73 National 20 . ILI7IC __ (232) 

rn.,54LS 107 t National 8L878II tflarllllOll (232) 
OM74LS107 " Natronal S4L87I ·tflarllllOll (232) 
IL873C '~(232),' 74LS71 iIeyIIIeon (232) 
IL873II t RafIIiecin(232) , 74LS76 Signetics 7..- ...,..... (232) 54LS76 / t Signetics 
S4L873 ,. t """-,(232) SN54LS76 tTl' .... ~. flarIIIIOII (232) 

" SN74LS76 TI 
'lL8107II'. t""""'(232) ; 

114LS107 t"""" (232) 
, TTL.H·" 54H76 t,Falrchiid 

30 .1, 74H76 FairchUd 
y 741107 ...,..... (232) 

\ 74LS73' Signetics 
ITT54H76 tlTT 

1TT74H76 " ITT 
74LS107 Slgnetics 

t National ; 

54Ls73 t Sign8tlcs 
OM54H76 I 

" . DM74H76 NatIonal 
54LS107 , tSlgnetiC;s' .,' 74H76 SlgnellCs 
SN54i.S73 tTl' 

54H76 tSlgnetlcs 
SN74LS73 TI 

SN54H76 tTl 
SN54LS107 tTl' 

SN74H76 TI 
SN74LS107 TI 

/ 

" 
m·H. 54H73' t Fairchild Dual J·K Master-Slave FOp-flop with Data 

74H73 Fairchild 
, 

40 
Lockout 

ITT54H73 ' t ITT . TTL TL74111 Telefunken , . SN74376 TI: 
1TT74H73 ITT ( 

/ SN74111 TI MC3061. Motorola 
MC3062 'Motorola 74111 TRW 

MC3063' Motorola Dual Gatecl Maater-Slave J..KlO FUp-Fiop 
MC3161 .t Motorola TTL OM7512 t NatIonal 
MC3162 t Motorola DM8512 National 
MC3163 f Motorola 
OM54H73 tNatlonal 

, Dual J~~ Muter/Slave flip-flop with Data 
" 

50 
Lqc:kout.~CIear ! 

DM74H73 National " , m TL74115 Telefunl<en 54H73 t ~Ignetics 
74H73 SignetIc$ Quad J..&K Edge-T~FOp-Flop with 

) 

S~54H73 tTl Clear 

SN74H73 TI TTL SN54376 tTl 

Duet J..K Mut8(.-81ave FUp-FIop with Preaet SN74376 ( TI. 
and CIeer . . .' . ' . . - Quad J..&K Edge-Trlgger8d flip-flop with , 

.T1'L . 5476 ' t FairChIld Preset and Clear ' 

7476 Fairchild TTr..' . SN74276 TI 
9Q22C ' F"lrchlld Dual D-Type, FOp-flop 

'9022M tFairchl1d , 60 " 
TTL MC5479 t Motorola , ,.ZN5476 t Farrantl 

MC7479 Motorola ZN7476 FerrantI 
Dual D-Type Po8IjIve Edge-Triggered Flit '. H02516 'HItachi 

1TT5476 tlTT Flop wlthPreset and. Clear . 

iTT7476' ITT TTL 5474 t fairchild 
(ContInuad} (Continued) , 

I t Mlllta\'Y T~perature Range. (-55°C to 125°C) 

Ie MA,STER'1977 

Une 

70 

60 

. 

90 

100 

110 

120 

MASTER SELECTION ·QUIDE 

Functlon DevIce Source Une 

Flip..FIOrS 130 
(Cont'd 

Dual D-TypePosItIve Edge-TrIggertd FUp-
Flop with Preaet and Clear (Continued) 

7474 Fairchilli 
ZN5474 t Ferranti 
ZN7474 ferranti 
H02510' Hitachi 

' H07474 Hitachi 
ITT5474 t ITT 
Im474 ITT ,140 

' OM5474 t National I 

.OM7474 . National ! 
v 

5474 t Raytheon , 
7474 Raytheon 

! 

7474 Signelios' 
5474 t Signelics 
SW7474 SW 
TL7474 Telefunken 

( 
~ 

SN5474 tTl ;; 

SN7474 TI 150 
lO3474 , Toshiba 
7474 TRW 

.TTL·LS 9I.S74C Fairchild 
9LS74M t Fairchllli 

I 

54LS74 t .Falrchlld 
74LS74 Fairchild 
DM54J..S74 t National 
DM74LS74' National 
8L81C flarIIIIOII (2lII) 

, . 

8LS7411 t RIJIIIIon (2lII) 160 
541.S74 t"""'" (III) 
.74L874 _ .RIJIhI4!n (2lII) 
74LS74 r Slgnetics 

'. 54LS74 t Slgnetlcs 
SNs4LS74 tTl 
SN74LS74 \ .: TI 

TTL-H 54H74 t. Fairchild 
74H74 ' Fairchild 
ITT54H74 t ITT ' 
Im4H74 ITt ,170 
MC3060 ' Motorola 
MC3160 ' t Motorola 
OM54H74 ,1' National 
DM74H74 National 
54H74 tRaytheon 

54R!4 t Raytheon . 74H74 Raytheon , 

'74R74 Raytheoil 
54H74 tSignetics 

.' 
74H74 Slgnetlca 160 
SN54H74 tTl 
SN74H74 11 

l 
I 

TTL-S ·tFalrchlld . , 5.4S74 
74874 . ~airchlld 
H074874, Hitachi 

' . 

DM74874 Natlo,nal 
74874 Signetics 
SN54S74 tTl 
SN74874 11 

Dual GatadO'FlIP:-FIoP . 190 

TTL DM7511 t National 
~6511 National 

, 
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Ie MASTER 

DIOITAL-TTL, (Cont'd) , I 

Func:tIon DeVIce Source Une ' Function qevtce Source 
I 

line Function DeVIce Source Une 

Flip-Flops, (Cont'd) Flip-Flop. (Cont'd) / Flip-Flop. '(Cont'd) 
Quad Gated 0 flIp-Flop , 

Quad D-Type Edge-Trtggered flip-flop with Quad D-Type flip-Flop with, Multiplexed Dual 130 

TTL DM7613 t National 
Clear, Complementary Output (Continued) Inputs (Continued) , 

DM8613 National H074S175 Hitachi SN74LS298 TI 
/ DM74S175 National , 'SN54LS398 tTl 

Quad 0,. Type FlIp-Flop, Common Clock 74S175 I Signetlcs 70 SN74LS398 TI 
m 1.104015 Motorola SN74S175 TI SN54LS399 tTl 

Quad D-Type FlIp-Flop, Three.state SN54S175 tTl SN74LS399 TI 

m DM54173 t National Quad D-Type Flp-Fiop with Common CIoGk TTL-8 • • AM25509C AMO 

DM74173 NatIonal Enable At,125S09M t AMO 

DM7551 t NatIonal 10 TTL-LS ,A~5LS08C AMO Hex D-Type FOp-flop WIth Common Enable-
DM8551 National AM25LS01!M tAMO TTL-LS AM25LS07C AMO 140 
RC8Tl0 Ra~ SN54LS379 t AMO AM25LS07M tAMO 
AM6T10 t RaytheOn I SN74LS379 AMO SN54LS378 t AMO 
N8Tl0 Signelics 

, 
SN54LS379 tTl SN74LS378 AMO 

SST10 t Signetlca SN74LS379 TI 80 SN54lS378 tTl 
TL74173 Telefunken TTL-8 AM25S08C AMO SN74LS378 TI 
SN54173 tTl AM25S08M t AMO TTL-8 AM25S07C AMO 
SN74173 TI " Quad D-Type Flp-FIop, Standard TTL and AM25S07M t AMO 

m.LS DM54LS173 ' t National fhree.Stat8 0\!1pU1t 
Hex D-Type Edge-Trtggered FOp-flop with 

OM74LS173 Netional 20 TTL AM2918C AMO Clear 

Quad D-Type Edge-TrIggered FlIp-Flop with AM2918M t AMO m SN54174 t AMO 150 
Clear, Complementary Output , I AM2918C Raytheon SN74174 AMO 

m SN54175 t AMO AM2918M t Raytheon 54174, t Fairchild 
SN14175 AMO TTL-LS AM25LSI8C AMO 74174~ Fairchild 
54175 ,t Fairchild AM25LSI8M t AMO 90, 93174C fairchild 
74175 Fairchild m-8 AM25518C AMO ZN54174 t Farrantl 
ZN54175 t Farranti AM25518M t AMO ZN74174 Ferranti 
ZN74175 Ferranti 

Octal D-Type, Edge-Trtggered FOp-flop, 
H074174 Hitachi 

H074175 Hitachi Tflree.State 01.154174 ' , t National 
DM54175 t National 30 

TTL-LS AM25LS374C 
OM74174 National 

DM74175 National AMO 
54174 t Raytheon 180 

54175 t Raytheon AM25LS374M t AMO 74174 / Raytheon 
74175 Raytheon SN54LS374 t AMO ,74174 Signetics 
74175 SigneIIcs SN74LS374 AMO 54174 t SIgneHcs 
54175 t SigneIIcs DM54LS374 t National SW74174 SW 

- SW74175 SW DM74LS374 National 100 TL74174 Telefunken-
TL74175 Telefunken SN54Ls364 tTl SN54174 tTl 
SN54175 tTl SN74LS364 TI' 

SN74174 TI 
SN74175 TI SN54LS374 tTl 

AM25LS174C AMO SN74LS374 TI TTL-LS 
m-LS AM25LS175C ,AMO 40 / AM25LS174M t AMO 

,AM25LSI75M AMO TTL-8- SN74S374 TI SN54LS174 t AMO 170 
SN54LSI75 t AMO Quad D-Type Flp-Fiop with ~ Dual SN74LS174 AMO 
SN74LS175 AMO Inputs 9LS174C Fairchild 
9LSI75C Fairchild TTL 54298, t FalrchHd 9LS174M t Fairchild' 
9LS175M .t Fairchild 74298 Fairchild 54LS174 t FairchHd 
54LS175 t FaIrchHd TL74298 Telefunken 110 74LS174 FairchHd 
74LS175 Fairchild SN54298 tTl DM54LS174 t Natlcina,1 
OM54LS175 t National SN74298 TI , OM74LS174 • . ,National 
DM74LSi75 National TTL-LS AM25LS09C AMO 

( .. 8174C 'Raya- (275) 
... 17511 t ........... (275) 50 

. 
AM25LS09M t AMO 1L8174M t ........... (275) 

-..me ........... (275) SN54LS399 t AMO 54LS174 t Raya- (275) 180 
14L8171 t ........... (275) SN74LS399 AMO 7418174 Raya- (275) 
7418171 Raya- '(275) 9LS298C Fairchild 2IL8174C Raya- (344) 
25L8175C """'(344) '9LS298M t Fairchild ~174M t...,..... (344) 
25LS1'iIII t ........ (344) 54LS298 t Falrch~d 74LS-174 Slgnetlcs 
74LS175 SigneIIcs 

, 
74LS298 FalrchHd 120 54LS174 t Slgnetics 

54LS175 t Signetics OM54LS298 t National SN54LS174 tTl 
SN54LS175 tTl DM74LS298 Nati0n81 SN74LS174 TI 
SN74LS175 TI 

.,." 

.. 82I8C ...,.... (323) TTL-8 SN54S174 t AMO 
TTL-8 SN54S175 t AMO 60 IL828III t ........... (323) SN74S-'74 AMO 

SN74S~75 AMO ... t ........ (323) 548174 ' t FalrchUd 190 
54S175 t FaIrchHd 7 .... ........ (323) 74S174 Fairchild 
74S175 FalrchHd SN54LS298 tTl HP74S174 Hitachi 

(Continued) (eoniinued) (Continued) 

. t MlUtary Temperature Range (-55°C to 125°C) 

Bold face Indlc8lee addIIionaI data Is provided on the page noted. 
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DIGITAL-TTL (Conl'd) 

Func:tion ,~ ·Source Une 

Flip-Flops (Cont'd) . 

Hex D-TYPII Edge-Trlggered Flip-flOP with 
. Clear (Continued) . 

, DM748174 National 
748174 Signatlcs 
SN548174 tTl 

, - SNm174 TI· 
" 

~ D-Type. Edge-Triggered flip-flop. with ptear '," ,,' ',' 

m SN74273 TI 10 

m·LS AM26LS273C AMD 
, AM2$.S273M' t AMD 
SN54LS273 tAMD 

, · SN74LS273 AMO--
· SN54LS273 tTl, 

'. 

SN74lS273 n 

0ct!II D-Type flip-flop WIth Enible 

m·LS AM251s.1nC AMD 
" 

AM251,.S3m ... tAW', 
SN54LS3n tTl 20 

, . SN74LS377 TI 

Quad'i/O Register. ~ (two 
terrnlnata PC!!' fllp-lIop' can be used as Input 
or output) ( 

m DM7542, t National 
, .DM6542 • Nl/tjclnaI 

0ct!II Storage Reglstar 
TTL-LS SN54LS~ tTl 

.' 

SN74lS396 JI 

O ..... AND/NAND 30 

Dual 4-lnput AND Gate .' 

m 5421 t Fairchild . 
7421 Fairchild 
ITT~1 t ITT i 
Im421 ITT . 
5421 t Raytheon 
7421' 'Raytheon 
742.1 Signatics 
5421 t Slgnatlcs 
TD3421 Toshiba 40 

.TTL-LS 9LS21C I Fairchild 
9LS21M t Fairchild 
54LS21. tFairohild 
74lS21 Fairchild 
DM54LS21 t NatIoJlal ~ 

\ DM74LS21 NatiOnal '. 
9t821C Raytheon 

, 

s4LS21 ' tlllrlMon (215) 

"'821M t...,...... (211) 
74L821 ...,...... (215) 50. 

· '54LS21 t SIgnetIcs. 
74lS21 . Signelics 
SN74LS21 Tl 
SN54LS21 t,n 

TTL·M 54H~l t Fairchild 
74H21 .Falrclilld 
ITT54H21 t,ITT 
1TT74H21 ITT 
M03011 . ·MotorOla·. 
MC3111 t MotorOla 60 
OM54H21 t.~tICll18I 

.DM741:121 Natlorial 
(ContinUed) . . 

./ 

. t Military Temperature Range (-55°(; to 125°0) 

1CMASTeA 1977 .' 

FunctIOn Devtce Soun:e 

O.t ... AND/NAND (Cont'd) 

. Dual 4-Input AND Gate (ConUriued) 
.:.;. 54H21 t Signetics 

7,4H21 Signatlcs 
SN74H21. f TI , 
SN74H2'l ' TI 

Dual4-InpUt AND Pow.- Gate, 

TTL·H MC3026 Motorola 
MC3126 t MotorOla 

TriJlI8 ~put AND Gala 

'm 5411 t Fairchild 
7411 fairchild 
ITT5411 rm 
ITT7411 ITT 
DMS411 t National 
DM7411 National 
5411 t Raytheon 
7411 Raytheon 
7411 Signatlcs 

; I 
5411 t Signetlcs .' 

TTL·LS '. 9LS11C fairchild 
9LS11M .' t Fairchild 

'1 

54l.Sn t Fairchild 
74L'811 fairchild 

" DM54LS11 .t National' 
DM74LS11 National 
.,S11C . ...,..... (211) 

,,'1 ,t R.,theoft (215) 
.,S11M t""'- (215) 
741.811 .,.....·(215) 
14LS11 , Signatlcs 
54LS11 t 'Signatlcs 
SN54LS11 n. 
Stl74LSll tTl 

TTL-H 54H11 . tFairchlld , 

74H11 . Fairchild 
ITT54H11 tlTT 
Im4Hl1 ITT 

\. MC3oo6 Motor$ 
MC3106 t Ml)jorola 
DM54Hl1 . t tlatlonal 
DM74H11 National 
54Hll t Raytheon 
54Rll t Raythlion 
74Hl1 RaytheOn 
74R11 Raytheon 
'54Hll/ ' t Signetlcs . \ 
74Hll :Slgnetlcs 
SN54Hll .t TI 
SN74Hl1 TI 

TTL-8 54811 ' .t Fairchild 
74811 . Faifchlld 
HD74811 H.It~ 

.DM74811 ' National .' 
" 

7,4811 Signeb ~ 

54811 t SignatIcs 
SN54S11 tTl 

,SN74811 Tl 

. Triple 3-Input AND Gate. open Collector , 
TTL 5415 t Raytheon 

,7415 Raytheon 
\ 

TTL.t.S . >§t;.S15c ~ Falrchjld' 
9LS15M . t . Fairchild 

(Continued) 

Une 

70 

80 

'. 

90 

, , 

100 

1-10 

120 

, 

'I 
I 

MASTER SELECTION GUIDE' 

Function DevIce !Iource . Line 

O.t ... AND/NAND (Cont'd) 

Triple3-lnput AND Gate, Open Collector 
(Continued) 130 

54LS15 t Fairchild 
74LS15 fairchild 
OM54LS15 t NaUona! 
DM74lS15 'National 
U15C' RIJtMon(217) .,81. t""""'(217) 
_811, t"""'" (217) 
74LS15 ...,.......(217) 
74LS15 $~tlcS' 
s4LS15 tSigr\at1cs 140 
$N54LS15 t,!I: 
SN74LSlli TI , 

m·H 54H15 • , t F8IrcI!lld 
74H15 Fairchild 
54H15 t RaytheoJl , 
54R15 t Raytheon 
14H15 Ra~ 
74R15 Raytheon . 
TL74H15 Telefunken 
SN54H15 tTl 150 
SN741i15 n 

,TJ'L-S 54815 t Fairchild 
74815 ' .Fairchild 
HD74815 Hitachi 
0..174815. National 

·74815 Signetlcs 
54815 t Signellcs 

,. SN54S15 tTl 
SN748,~5 ' TI 

Qued 2~lnput AND Gala i . ) 160 

TTL 5408 t Fairchl!d ., 
7408 FalrchUd •. 
ZN5408 ·t Ferranti , 

1 ZN7408 Ferranti 

- I:ID2550 Hitachi 
1TT5408 t ITT 
1TT7408 ITT. 
MC5408 t Motorola 
MC7408 MotorOla 
DM5408 t National '170 
DM7408 . National 

5408 tFlaytheon ' 
7408 ' R8ytheon -
7408 . Signetlc& 
5408 t Slgnetlcs 
SW7408, SW 
TL7408 TfiiefUnken 
SN5408 tTl J 

SN7408 TI< 
18b' TD3408 Toshiba / \ , 

7408 TRW ' 

TTL·~ 9LS08e FalrchH(j 
~LS08M t Falrohlid 
54LS08 t Fairchl~ 
74L808 Fairchild 
DM54L.&06 t .Natlonal 
DM74LS06 Natklnel· 

, 
.ILSGIC .•.. . ...,....(215) 81._ 

t .......... (215) 
~ t IIaJtheoII (215) 190 
74L1I08- ...,....on (215) 

(Continued) 
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Ie MA$TER 

DIGITAL..,.. TTL (Cont'd) 

Function DevIce Source Une Function DevIce Source '; Line Function DevICe Source Une 

Gat •• , AND/NAND (Cont'd)' " ' Gat •• , AND/NAND (Cont'd) Gate., AND/NAND (Cont'd) 
Quad 2-lnput AND ,Gate (ContInued) Quad 2-lnput AND Gate, Open Collector 12-lnput NAND Gate, Three-Statll 130 

74LS08 Signatics (Continued) 
TTL-S 548134 't Falrchlid 

54LS08 t SIgnatics SN74809 TI 748134 Fairchild 
SN54LS08 tTl 2-2-3-3 Input AND Gate , 70 HD74S134 Hitachi 
SN741SOS TI 

TTL-8 9841C 
.. 

Fairchild DM748134 ,National' 
I' 

TTL-H 54H08 t Fairchild 9841M t Fairohild. 748134 tlgnetlcs 
74H08 fairchild " , I SN548134 tTl 
MC3001 Motorola 8-Input NA,ND Gate SN748134 ' TI . 
MC3101 t Motorola 10 TTL 5430 t Fairchild 
DM54HOS t National 7430 Fairchild 

' 13-lnllllt ~D Gate 

DM74H08 National I 9OO7C , Fairchild TTL-LS' 54LS133 t Fairchild 

54HOS t SIgnatIcs 9OO7M 
"\ 

t Fairchild 74LSl33 Fairchild 140 
! 74HOS Slgnetlcs i ZN5430 t Ferranti TTL-8 548133 t Falrchlld 

TTL-8 54S08 t Fairchild ZN7430 , Ferranti 
) HD748133 Hitachi 

74808 Fairchild H0250S Hitachi 80 748133 Fairchild 

74808 Slgnatlcs H07430 Hitachi OM748133 National 

N54S08 t Signatlcs m5430 tm 74S133 SIgnetIcs 
'SN54S08 tTl m7430 ITT ' SN54S133 't TI 

SN7480S TI 20 MC5430 t Motorola SN748133 TI , 
\ 

Quad 2-1nput AND Gate, Open Collector MC7430 Motorola Dual4-lnput NAND,Gate 
'. . 

/ , 
m 5409 t Fairchild DM5430 t National : ttL 5420 t Fairchild 

7409 fairchild DM7430 National ' 7420 Fairchild 150' 
ZN5409 ferranti 7430 Slgnetlcs ' 9OO4C Fairchild 
ZN7409 Ferranti 5430 t Slgnetlcs 9004M t Fairchild 
HD2551 Hitachi SW7430 SW 9Q ZN7420 ferranti 
m5409 tm TL7430 I, Tetetunkan ZN5420 t Ferranti 
m7409 m SN5430 tTl H02504 I Hitachi 

. MC5409 t Motorola 
I 

SN7430 TI HD7420 Hitachi 
MC7409 Motorola 30 T03430 Toshiba ITT5420 t ITT 
DM5409 t Natlonai 7430 TRW Im420 m 
DM7409 National 54H30 t Slgnetlcs ITT9004-1 m 
5409 , t Raytl)eon 74H30 Signetlcs ITT9004-5 tm 180 
7409 RaYtheon ' SN54H3O tTl MC5420 t Motorola ' 
7409 Signatics SN74H3O TI i MC7420 ' Motorola 
5409 t SIgnetIcs TTL-L.S 9LS3OC Fairchild 100 DM5420 t National' 
SW7409 SW , 

9LS3OM t Falrchltd DM7420 National 
TL7i109'' Telefunkan 54LS3O t Fairchild [)M9OO4C National' 
TL7409S1 Telefunkan 74L830 Fairchild 5420 t Raytheon 
SN5409 tTl 40, 

, 
7420 Raytheon DM54LS30 t National 

SN7409 TI 
DM74LS30 National 

7420 Slgnetlcs 
TD3409 Toshiba 

ILS30C RaythIon (210) 
5420 t Slgnatlcs 

7409 TRW SW7420 SW 170 
TTL-LS 9LS09C Fairchild 

8L83CIM t RaythIon (210) 
TL7420 Telefunkan 54Lsao t RaythIon (.10) 

9LS09M t Fairchild 
74L830 RaythIon (2'10) 

SN5420 tTl 
54LS09 t Fairchild SN7420 TI 

74LS09 Fairchild ' 74LS3O ,Signetlcs 110 T03420 Toshiba 

DM54LS09 t National 
54LS3O t Signetics 7420 TRW 

DM74LS09 National 
SN54LS30 tTl 

m-LS 9LS2OC fairchild 
IL808C ...,..... (217) 50 SN74LS30 TI 

9LS20M t Fairchild ..... t RaythIon (217) TTL-H 54H~ -' t Fairchild 54LS2O I t fairchild -- 't RarIhIon (217) 74H30 fairchild 74LS2O Fairchild 
7 ... RarIhIon(217) ITT54H30 tm D~54LS20 t National 180 
74tS09 Signeilcs Im4H30 m DM74LS2O ~tlonal 
54LS09 tSlgnelics MC3015 Motorola 8LS2IIC """"(210) 
SN54LS09 tTl MC3018 Motorola 8L82OM t ReJtheoII (210) 
SN74LS09 tTl MC3115 t Motorola 120 54L82O t RIJIhIon (210) 

m-H 54H09 t Fairchild MC3116 . ,t Motorola 74L820 ...,.1IIon (210) 
74H09 Fairchild DM54H30 t National 74LS20 Signetics 

TTL-8 54S09 t Fairchild 60 DM74H3O National 54LS20 tSignetlcs 

74809 Fairchild TTL-8 54S3O t Fairchild SN54LS20 tTl. , 

74809 Signelics 74830 Fairchild SN74LS,2O TI 

54S08 t Signetics DM74830 National TTL-H 54H20 t Falrchlld 190 
SN54S09 tTl SN54S30 tTl 74H2O Fairchild 

(ContInued) SN74S30 TI (Continued) 

, t Military Temperatur& Range (-55°C to 125°C) 
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DIGITAL-TTL (Cont'd) 
, 

FunctiOn, DevIce Source Line Function Device Source 

Gate8, AND/NAND (Cont'd) Gate8, AND/NAND (Cont'd) 

Dual 4-lnput NAND Gate (Continued) Dual 4-lnputNAND Buffer (Continued) 
ITI54H20 tin SN74LS40 TI 
tn74H20 In TIL-H 54H40 t Fairchild 

I MC3010 Motorola 74H40 Fairchild 
MC3110 t Motorola In54H4Q tlTI 
DM54H20 t National ITI74H40 ITI 
DM74H20 National MC3024 Motorola 
54H20 t Raytheon MC3025 Motorola 
54R20 t Raytheon 10 MC3124 t Motorola 
74H20 Raytheon MC3125 t Motorola 
74R20 Raytheon DM54H40 t National 
54H20 t Signetlcs DM74H40 National 
74H20 Sigrietics 54H40 t Raytheon 
SN54H20 PI 54H40 t Raytheon 
SN74H20' TI 74H40 Raytheon 

TIL-8 54820 t Fairchild, 74R40 Raytheon 

74820 Fairchild 54H40 t Signetics 

ZN54820 t Ferranti: . 74H40 . Signetics 

ZN74S20 Ferranti 20 SN54H40 tTl 

HD74820 Hitachi SN74H40 TI 

DM74S20 NatiOnal, TIL-8 54S40 t Fairchild 
74S20 Signetlcs 74S40 Fairchild 
SN54S20 tTl 

, 
HD74S40 . Hitachi 

I SN74820 TI DM74840 National 

Oual4-lnput NAND Buffer 74S40 'Signetics 
SN54S40 tTl 

TIL 5440 t Fair~hild SN74S40 TI 
7440 Fairchild 
9009C Fairchild Dual 4-lnput NAND Gate, Open Collector 

.9009M t Fairchild 30 TIL 5422 t Fairchild 
ZN5440 t Ferranti 7422 Fairchild 
ZN7440 Ferranti HD7422 Hitachi 
HD2501 Hitachi 5422 t Raytheon 
HD7440 Hitachi 7422 Raytheon 
1n5440 t In TL7422 Telefunken 
ITI7440 In SN5422 tTl 
ITI9009-1 t ITI SN7422 TI 

, 
1n9009-5 ITI nL-LS 9LS22C Fairchild 
MC5440 t Motorola 9LS22M t Fairchild 
MC7440 Motorola 40 54LS22 t Fairchild 
DM5440 t National 74LS22 Fairchild 
DM7440 ,National DM54LS22 t National 
DM9009C National DM74LS22 National 
7440 Signetics 9LS22C Reytheen (212) 
5440 t Signetics 9LS22M t RaythHn (212) 
SW7440 SW 54LS22 t Raytheon (212) 
TL7440 Telefunken 74LS22 Raytheon (212) 
SN5440 tTl ' 54LS22 t Signetics 
SN7440 TI 74LS22 Signetics 
TD3440 Toshiba 50 SN54LS22 ,t .11 
7440 TRW SN74LS22 TI 

TIL-LS 9LS4OC ' Fairchild TIL~H 54H22 t Fairchild 
9lS40M t' Fairchild 74H22 Fairchild 
54lS40 t Fairchild MC3012 Motorola 
74lS40 Fairchild MC3112 t Motorola 
DM54lS90 t National DM54H22 t National 
DM74LS90 National . DM74H22 National 
9L84GC Reyt/IIIon (223) ( 54H22 t Raytheon 
9LS4OM t RaythHn (223) 54R22 t Raytheon 
54L840 t Raytheen (223) 60 74H22 Raytheon 

,74L840 RaythHn (223) 74R22 Raytheon 
74lS40 Signetlcs 54H22 t Signetics 
54lS40 Signetics 74H22 Signetics 
SN54lS40 tTl SN54H22 tTl 

(Continued) (Continued) 

t Military Temperature Range (-55°C to 125°C) 

Ie MASTER 1977 

Line 

70 

80 

90 

100 

110 

120 

130 

MASTER SELECTION GUIDE 

FunctiOn Device Source Line 

Gate8, AND/NAND (Cont'd) 

Dual 4-lnput NAND Gate,Open Collector 
(Continued) 

SN74H22 TI 

Dual 4-lnput NAND Gate, Open Collector 

TIL-8 54822 t Fairchild 
74822 Fairchild 
ZN54S22 t Ferranti 
ZN74S22 Ferranti 

, HD74822 Hitachi 140 
DM74822 National 
74S22 Signelics 
SN54S22 tTl 
SN74822 TI 

Dual 5-lnput NAND Gate 

TIL DM7092 t National 
DM8092 National 

Triple 3-lnput NAND Gate 

TIL 5410 t Fairchild 
7410 Fairchild 150 
90000 Fairchild 
9003M t Fairchild 
ZN541 0 t Ferranti , 
ZN7410 Ferranti 
HD2507 Hitachi 
HD7410 

/ 
Hitachi 

1n5410 t ITI 
1n7410 In 
ITI9003-t tin 
IJT9OO3-5 , ITI 16Q 
MC5410 t Motorola 
MC7410 Motorola 
DM5410 t National 
DM7410 National 
DM90000 National 
5410 t Raytheon 

,7410 Raytheon 
7410 SigDetics 
5410 t Sig(letics 
SW7410 SW 170 
TL7410 Telefunken 
SN5410 tTl 
SN7410 TI 
T03410 Toshiba 
7410 TRW 

TIL-LS 9LS10C FairChild 
9LS10M t Fairchild 
54LS10 t Fairchild 
74LS10 Fairchild 
DM54LS10 t National 180 
DM74LS10 Nallonal 
9LS1GC RaythHn (210) 
9LS1OM t RaythHn (210) 
54LS10 t RaythHn (210) 
74L810 Raytheon (210) 
74LS10 I Signetics 
54LS10 t Signetics 
SN54lS10 tTl 
SN74lS10 TI 

TIl-H 54Hl0 t Fairchild 190 
74Hl0 Fairchild 
ITIS4Hl0 t ITI 
Im4Hl0 ITI 

(Cont!nued) 
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ICMASTER 

DIGIT AL-TTL (Cont'd) 

Function Device Source Line Function Device Source Line Function DeviCe Source Line 

Gat •• , AND/NAND (Cont'd) Gat •• , AND/NAN[) (Cont'd) Gat •• , AND/NAND 130 

Triple 3-lnput NAND Gate (Continued) Quad 2-lnput NAND Gate (Continued) 
(Cont'd) 

MC3005 Motorola I MC7400 Motorola Quad 2-lnput NAND Buffer (Continued) 
MC3105 t Motorola DM5400 t National· DM5437 t National 
DM54Hl0 t National DM7400 National DM7091 t National 
DM74Hl0' National DM9002C National 70 DM7437 National 
54Hl0 t Raytheon 5400 t Raytheon DM8091 National 
54Rl0 t Raythaon ·7400 Raythaon I 7437 Signetics 
74Hl0 Raythaon 7400 Signetics 5437 t Signetics ! 

74Rl0 Raytheon 10 5400 t Signetics SW7437 SW 
54H10 t Signetics SW7400 SW Tl7437 Telefunken 140 
74Hl0 Signetlcs TL7400 Telefunken SN5437 tTl 
SN54Hl0 tTl SN5400 tTl SN7437 TI 
SN74Hl0 TI SN7400 TI TD3437 Toshiba 

TTl-S 54810 t Fairchild TD3400 Toshiba 7437 TRW 

74S10 Fairchild 7400 TRW' 80 TTL-lS 9LS37C Fairchild 
HD74810 Hitachi TTL-LS 9LSOOC Fairchild 9LS37M t Fairchild 
DM74810 National 9LSooM t Fairchild 54lS37 t Fairchild , 

74S10 Signetics 54lS00 t Fairchild 74lS37 Fairchild 
SN54S10 tTl 20 74LSoo Falrchlld DM54LS37 t National 
SN74810 TI DM54lSoo t National DM74Ls37 National 150 

Triple 3-Input NAND Gate. Open Collector DM74LSoo National eLS37C Rartheon (223) 
8LSOOC RaJlhlOn (210) eLS37C t Rartheon (223) 

TTL 5412 t Fairchild eLSOOM t RaJlheon (210) 54LS37 t Ray1heon (223) 
7412 Fairchild 54LSOO t RaJlhlOn (210) 74LS37 Rartheon (223) 
ZN5412 t Ferranti 74LSOO Raytheon (210) 90 74LS37 Signetlcs 
ZN7412 Ferranti 74LSOO Signetics 54LS37 t Signetics 
HD7412 Hftachl 54LSoo t Signetlcs SN54LS37 tTl 
1TT54\2' t ITT SN54LSOO tTl SN74LS37 TI 
Im412 ITT SN74LSOO TI TTL-S SN54837 tTl 5412 t Raytheon 30 
7412 Raytheon TTL-H 54H00 t Falrchild SN74837 TI .160 

7412 Signetlcs 
74Hoo Fairchild 74837 Signetics 

5412 t Signetics 
ITT54HOO t ITT 54S37 t Signetlcs 

TL7412 Telefunken 
MC3000 Motorola Quad 2-lnput NAND Gate. Open Collector 

SN5412 tTl 
. MC3100 t· Motorola 

TTL 5401 t Fairchild 
SN7412 ' TI DM54HOO t National 100 

5403 t Fairchild 
7412 TRW 

. DM74HOO National 
7401 Falrchlld 

54HOO t Raythaon 
TTL-LS DM54LSI2 t National 54ROO t Raytheon 

7403 Fairchild 

DM74LS12 National 74HOO Raytheon 
9012C Fairchild 

8L812C Rartheon (212) 40 74ROO Raytheon 
9012M t Fairchild 

8LS12M t Rartheon (212) 54HOO t Signetics 
ZN5401 tFerranti 170 

54L812 t Rartheon (212) 74Hoo Signetlcs ZN7401 Ferranti 

74L812 Rartheon (212) SN54H00 tTl HD2509 Hitachi 

74LS12 Signetics SN74HOO TI HD2528 Hitachi 

54lS12 t Signetics HD7403 Hitachi 
TTL-S 54SOO t Fairchild 110 

SN54LSI2 tTl 1TT5401 t ITT 
74SOO t Fairchild 

. SN74LS12 TI 1TT5403 t ITT 
ZN54Soo t Ferranti Im401 ITT TTL-H Me3007 Motorola ZN74Soo Ferranti 

MC3107 t Motorola ITT7403 ITT 
HD74Soo Hitachi MC5401 t Motorola 

Quad 2-lnput NAND Gate 50 DM74Soo National 
MC5403 t Motorola 180 

TTL 5400 t fairchild 
74800 Signetics 

MC7401 Motorola 
7400 Fairchild 

SIII54500 tTl MC7403 Motorola 
9002C Fl!lrchiid 

SN74Soo TI 
DM5401 t National 

, 

9002M t Fairchild Quad 2-lnput NAND Buffer DM5403 t National 
ZN5400 t Ferranti. TTL 5437 t Fairchild 120 DM7401 National 
ZN740o' Ferranti 7437 Fairchild DM7403 National 
HD2503 Hitachi ZN5437 t Ferranti DM9012C National 
HD7400 Hitachi 

~ 

ZN7437 
-

Ferranti 5401 t Raythaon 
1TT5400 t ITT HD2552 Hitachi 7401 Raythaon 
lm400 ITT 60 ITT5437 t ITT 5403 t Raytheon 190 
1TT9OO2-1 tlTT Im437 ITT 7403 Raythaon 
1TT9002-5 ITT MC5437 t Motorola 5401 t Signetics 
MC5400 t Motorola MC7437 Motorola , 5403 t Signetics 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-SS"C to 125°C) 
Bold face Indlcetes additional data Is provided on the page noted. 
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DIGITAL~TTL (Cont'd). 

Function IleYfce Source Line Function . DevIce Source 

Gat .. , AND/NAND (Cont'd) Gata., AND/NAND (Cont'd) 
Quad 2-lnput NAND Gate, Open Collector . Quad 2-lnput NAND Gate, Open Collector 
(Continued) (Contlnuad) 

7401 81gnelics . TIL-8 54803 t Fairchild -7403 81gnetics 74803 Fairchild 
8W7401 8W ZN54S03 t Ferranti 
8W7403. 8W ZN74803 'Ferranti 
TL7401 ' Telefunken -

HD74803 HHachi 
. 

" 

TL740181 Telefunken 01.174803 National 
TL740183 Telefunken 10 74803 Signetics 
TL7403 Telefunken 8N54803 tTl 
TL740381 Telefunken 8N74803 TI 
TL740382 Telefunken 
8N540.1 ttl 

Quad 2-lnput NAND Buffer, Open Collector 

8N5403 tTl TTL 5438 t Fairchild 

8N7401 TI 7438 Fairchild 

8N7403 TI 7439 Fairchild 

T00401 ToshibB ZN5438 t Ferranti 

T03403 Toshiba ZN7438 Ferranti 

7401 TRW 20 H02544 Hitachi 

7403 TRW ITI5438 t ITI 
/ Im438 ITI 

TIL-L8 9LSOOC Fairchild 
9L803M t Fairchild 

MC5438 t Moloroia 

54L801 t Fairchild 
MC7438 Motorola 

74L801 Fairchild 
01.15438 tNationaJ 

54LS03- t Fairchild 
01.17438 National 

74LS03 Fairchild 
7438 8ignetics 

DM54LSOI t'National 
, 7439 Signetlcs 

OM74l80,1 National 
5438 t 81gnetlcs 

OM54L803 t National 30 
5439 t Signetlcs 

DM74L803 National 
8W7438 SW 

8LS01C fIarUIeOn(212) 
TL7438 Telefunken 

8LS01M tRQIheon (212) 
8N5438 tTl 

54LS01 t R8Jlheon (212) 
8N7438 TI 

74801 fIarUIeOn (212) 
T03438 Toshiba 
7438 TRW 

54LS03 t ...,aheon· (212) 
I 

TIL-LS 9L838C Fairchild 8L$03C Rartt- (212) 
8LS03M t~(212) 9L838M t Fairchild 

74LS03 54LS38 t Fairchild fIarUIeOn (212) 
74L80, 8ignetics 40 741838 Fairchild 

74lS03 Signetics 8L838C ~(228) 

74LS38 Signetics 8LS38M t fIarUIeOn (228) 

54LSOI t Signetics 54LS38 t RQIheon '(228) 

54LS03 t 8ignetics 74LS38 R8JIhIon (228) 

541838 t Slgnetics DM54LS38 t' National 

SN54lS01 tTl DM74LS38 National 

SN74l801 TI 741838 Slgnetics 

SN54LS03 tTl 54LS38 t Signetics 

SN74LS03 TI 8N54lS38 tTl 
SN74LS38 TI 

TIL"H 54HOI t Fairchild 50 
74HOI Fairchild TIL-8 SN54S38 tTl 

m54HOl tm SN74838 TI 

ITI74HOI ITI 74838 Signetics 

MC3004 Motorola 54838 t 8ignetlcs 

MC3104 t Motorola Quad 2-lnput NAND Buffer, Open Collector, 
OM54HOI t National to 15v 

DM74HOI National m-LS 54L826 t Fairchild 
54HOI t Raythaon '74L826 fairchild 
74fiOl Raythaon DM54L826 tNational 
54H03. t Raytheon 60 DM74l826 Nalionat 
74R03 Raytheol) 54LS2I t R8JIheon (222) 
54HOI t Signetics 

~/ 
74LS2I fIarUIeOn (222) 

74HOI 81gnetics 8LS2IC AI,...,. (222) 
8N54HOI tTl 8LS2IM t ...,aheon. (222) 
8N74HOI TI 74LS26 8ignetJcs 

(Continued) (Continued) . 

t Military Temperature Range (-55°C to 125°C) 

Ie MASTER 1977 

Line 

70 

80 

90 

100 

110 

120 

130 

MASTER SELECTION GUIDE 

Function DevIce Source Line 

Gate., AND/NAND (Cont'd) 
Quad 2-lnput NAND Buffer, Open Collector, 
to 15v (Contlnuad) 

54L826 t 8igrletlcs 
8N54L826 tTl 
8N74L826 . TI 

Quad2-lnput NAND Buffer, Three-State 

.m 01.17099 t National 
01.18099 National 140 

Gate., AND-ORI AND-OR-invert 
Duil 2-4 Input AND/OR Gate 

TIL-8 9S42C \ Fairchild 
98421.1 Fairchild 

2-2·2-3-lnput AND-OR Gate, Expandable 

TIL-H 54H52 t Fairchild 
74H52 Fairchild 
MC3031 MoIorola 
MC3131 t Motorola 
DM54H52 t National 150 
DM74H52 National 
54H52 t 8ignetics 
74H52 8ignetics 
SN54H52 tTl 
SN74H52 TI 

2-2-2-3-lnput AND-OR-Invert G,te, 
Expandable 

I ,TIL 9008C fairchild 
90081.1 t Fairchild 
ITI9008-1 tm 160 
ITI9008-5 m 
OM9OO8C , Na,tional 

4-Wlde 2-lnput AND-OR-lnver1 Gate 

TIL 5454 t Fairchild 
7454 Fairchild 
ZN5454 t Ferra!)1i 
ZN7454 Ferranti 
HD2514 

/ 
Hitachi 

HD7454 Hitachi 
ITI5454 tm 170 
ITI7454 , ITI 
MC5454 t Motorola 
MC7454 Motorola 

'DM5454 t National 
DM7454 National 
7454 Signetics 
5454 t Signetics 
SW7454 8W 
Tl7454 Telefunken 
8N5454 tTl 180 
8N7454 TI 
7454 TRW 

4-Wlde 2-2-3-3-lnput AND-ORo-Invert Gate 

TIL-LS 9LS54c Fairchild 
9LS54M t Fairchild· 
541854 t FairChild 
74L854 Fairchild 
DM54lS54 t National 
DM74LS54 National 
TL7454 Telefunken 190 
54Lss. t~(230) 

9l854C Raytheon 
(Continued) 
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ICMASTER 

Functlon DevIce . Source Une Functl9l' DevIce Source Line Fun~lon Device Source Line 

Gate., AND-ORI AND"OR-Inve,rl ' Gale., AND-o.RI AND-OR-Invert Gate.,AND-OR-lnvert (Cont'd) 
(Cont'd) . (Cont'd) 

.Dual 2-Wlde 2/3-lnput AND-OR-Invert Gate 
4-Wlde 2-2-3-3-lnpu\ AND-OR-Invert Gate 4-2-3-2-lnput AND-OR-lnvert'Gate TTL-LS 9LS51C Fairchild 
(Continued) (Ccntlnued) 9LS51M t Fairchild 130 8LS54M t Raytheon (230) HD74864 Hitachi 70 

74LS54 R~hIon (230) I 
54LS51 t Fairchild 

DM74S64 National 74LS51 Fairchild 
74LS54 Signetics 74864 t Signetics DM54LS51 t National 
54LS54 t Signetics SN54S64 TI DM74LS51 National 
SN54LS54 ttl 

SN74S64 TI 8L851C RlJlheon (230) SN74LS54 TI 10 
8L851M t Raytheon (230) 

2-2-2-3-lnput AND-OR-Invert Gate 54L851 t Raytheon (230) 
TTL-H 54H54 t Fllirchild 4-2-3-2-lnput AND-OR-Invert Gate, Open 74L851 RlJlheon (230) 

74H54 Fairchild Collector 74LS51 Sighetics 
ITT54H54 , tlTT TTL-H 54R65 t Raytheon 54LS51 t Signetics 140 
ITT74H54 ITT 

74R65 Raytheon 
SN54LS51 tTl 

MC3033 Motorola SN74LS51 TI 
MC3133 t Motorola TTL-S 54S65 t Fairchild 80 

2-Wide, 4-lnput. AND-OR-Invert Gate 
DM54H54 t National 74S65 t Fairchild 

DM74H54 National HD74865 Hitachi TTL-LS 9LS55C Fairchild 

54H54 t Signetics 20 DM74S65 Nallonal 9LS55M t Fairchild 

74H54 Signetics 74S65 Signetics 54LS55 t Fairchild 

SN54H54 ttl SN54S65 ttl 
74LS55 Fairchild 

SN74H54 TI SN74S65 TI 
DM54LS55 t National 
DM74LS55 National 

4-Wlde 2-lnput AND-OR-Invert Gate, '" Dual 2-Wide 2-lnput AND-OR-Invert Gate 9LS55C Raytheon (230) 150 
Expandable 

8LS55M t Raytheon (230) TTL 5451 t Fairchild 
TTL 5453 t Fairchild 54LS55 t RlJlheon (230) 7451 Fairchild 

7453 Fairchild 74LS55 Raytheon (230) ZN7451 Ferranti 90 ZN5453 t Ferranti 74LS55 Signetics ZN5451 t Ferranti ZN7453 Ferranti 54LS55 t Signetios 
HD2512 Hitachi 30 HD2505 Hitachi 

SN54LS55 ttl 
HD2578 Hitachi HD7451 , Hitachi 

SN74LS55 TI 
HD7453 Hitachi ITT5451 t ITT 

ITT5453 tlTT ITT7451 ITT 2-Wlde, 4-lnput AND-OR-Invert Gate, 

ITT7453 I ITT MC5451 t Motorola 
Expandable 

MC5453 t Motorola M07451 Motorola TTL-H 54H55 t Fairchild 160 

MC7453 Motorola DM5451 t National 7~H55 Fairchild 

DM5453 t National DM7451 National MC3034 Motorola 

DM7453 National 7451 Signetics 100 
MC3134 t Motorola 

7453 Signetics 5451 tSignetics 
DM54H55 t National 

5453 t Signetics 40 SW7451 SW 
DM74H55 National 

SW7453 SW 54H55 t Signetlcs 
TL7451 Telefunken 

TL7453 Telefunken 74H55 Signetlcs 
SN5451 ttl 

SN5453 tTl SN7451 
SN54H55 ttl 

( TI 
SN7453 TI / SN74H55 TI 

TD3451 Toshiba 
7453 TRW 

7451 TRW ~ Dual 2~WIde 2-lnput AND-OR-Invert Gate 170 

. 2-2-2-3-lnput AND-OR-Invert Gate. 
(one gatgls expandable) 

Expandable Dual 2-Wlde 2-lnput AND-OR Inverl Gate TTL 5450 t Fairchild 

TTL-H 54H53 t Fairchild TTL-H 54H51 t Fairchild 7450 . Fairchild 

74H53 Fairchild 74H51 Fairchild 110 5460 t Fairchild' 

ITT54H53 tlTT 50 1TT54H51 tlTT 7460 Fairchild 

ITT74H53 ITT ITT74H51 ITT 9005C Fairchild 

MC3032 Motorola MC3023 Motorola , 9005M t Fairchild 

MC3132 t Motorola MC3123 t Motorola 'ZN5450 t Ferranti 

DM54H53 t National DM54H51 t National ZN7450 Ferranti 

DM74H53 Nationel DM74H51 National HD2506 Hitachi 180 

54H53 t Signetics . 54H51 t Signetics 
HD7450 Hitachi 

74H53 Signetlcs 74H51 Signetics 
ITT5450 tlTT 

i SN54H53 ttl ITT7450 ITT 
SN54H51 tTl 

SN74H53 TI . ITT9OO5-1 t ITT 
SN74H51 TI 120 ITT9005-5 ITT 

4-2-3-2-lnput AND-OR-Invert Gate 60 TTL-S 54S51 t Fairchild MC5450 t Motorola 
UL-H 54R64 t Raytheon 74851 Fairchild MC7450 Motorola 

74R64 Raytheon DM74851 National DM5450 t National 
TTL-S 54S64 t Fairchild 74851 Signetics DM7450 National 

74864 t Fairchild SN54S51 ttl DM9005C National 190 .I 

(Ccntinued) SN74S51 TI (Continued) . 
t Military Temperature Range (-55°C to 125°C) 

Bold face Indlcetes additional data Is provided on the page noted. 
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DIGllAL-TTL (Cont'~) 

Functton DevIce Soufc:e Una 

GatH, AMD-OR-Invert (Cont'd) 
Dual 2-Wld8 2-lnput AND-OR-Invert Gate 
(one gate 18 expandable) (ContInued) 

1450 SIgnetIcs . 
5450 t Slgnet~ 
SW7450 SW 
TL7450 Telefunken 

. SN5450 .t TI 
SN7450 n 
T03450 Toshiba 10 
7450 TRW 

>·m-H 54H50! ( 
t Fairchild 

74H50 Falrchlld 
ITI54H50 tlTT 
1TT74H50 ITT 
MQ3020 Motorola 

. MC3120 t Motorola 
DM54H50 t NatIonal 
DM74H50 National , 

. 54H50 t Signetlcs· 20: 

. 74H50 Slgnetlcs 
SN54H50 tTl 
SN74H50 n 

Dual 4-1nput Expanc/er (fa\' 54n423, 541 . 
. 7450, 54n453) . 

TTL . 5460' t Fairchild 
7460 Fairchild 
ZN54!iO 

\ 
t Ferranti 

ZN7480 Ferranti . 
HD2502 Hitachi 30 , 

" H07480 Hltachi. . rrtsA60 tlTT 
1TT7480 ITT 
MC5460 t Motorola 
MC7480 Motorola , 
'DM5480 t National 
DM7480 Nallonal 
7460 . Slgnetlcs 
5460 tS1gnet1cs 
SW7460 SW 40 
TL74eo T~en 

SN5460 tTl 
SN7460 TI 

. -

Toshiba' ' . T03480 
7460 ,TRW 

Dual 4-inpul ~ (for 9005, 9008) 

.TTL 9OO6C . t=a1rchlld 
9OO6M t Fairchild 
0M9006C National' 

GateS. ~cluslveORl"OR 50 

Quad 2..Jnput ExcIuaJve.OR Gate 

TTL ' , 5486 tFairchl1d 
7486 .Falrchild , 

. \. ZN5486 t Ferranti 
ZN7486 

,-
Ferrentl 

H02526 Hitachi 
H07486 Hitachi 
rtr5486 I 't ITT 
1TT7486 ITT 

I 
. MC5486 

" tMoiorola • 80 
MC7241 , Motorola 
MC7486 MOIor0i8 
'MC8241 f Motorola 

(Continued) 

, t Military Temperature Range (-SSOCto '12S0C) 

ICMAsTE~ 1.$77 '. '. 

' function Daytce Source LIn8 

Gates, 'Exclusive OR/NOR 
(Cont'd) \ 

Quad 2-lnput ExclusIVe-OR Gate (Continued) 
DM5486 National 
DM7486 

, 
National 

5486 t Rliytheon 70" 
7486 Reytheon 
RC8241 Reytheon 
RMa241 t ReYtheon 
7486 Signetics 
N8241 Slgnetlcs 
5486' I t Slgnetics 
88241 t Signelics 
SW7486 SW , 

I TL7486 Telefunken 
SN5486 tn 80 
SN7486 TI 
7486 TRw 

TTL-LS . 9LS86C. Fairchild 
9LSS6M· t Fairchild 
54LS88 t Fairchild 
74LS86 F,alrchlld 
IL88IC RaJIbIan, (242) ........ t Re,tI!eoiI (2f2) 
74LS88 ...,... (242) 

54L8II . t fIaJIIIIoft (242) 90 

"i3!IBC ...,.... (242) ........ t RaJIbIan (242) 

tRertMon .-54LS288 
74LS381 RIJtIIeon (242)' . 

, 74LS88 Signelk:$ 
54LS88 t SlgnetlQs 
74LS388 Signetics 
54LS388 t Signetics 

. SN54LS88. tn 
SN74L886 TI 100 
SN54LS388 tn 
SN741,S388 TI ' 

TTL-H MC3021 Motorola 
MC3121 t Motorola 

TTL-S ·548,88 t Fairchild 
74S88 ' . FBirchiid 

H074886 Hitachi 
DM74S86 . National 
N82S41 / Signatics 
74888 SIgnetIQs 110 
54888 t SigOetIcs 
SN54S88 tTl 
SN74S88 . TI 

Quid 2-I~Put ExcIUs1v8 OR Gate (two of the 
outputs are complemented) 

m " 9014C Fairchild 
, 9014M t Fairchild 

Quid. 2-lnput ExclusJv8..0R Gate, Open 
Collector - \ 

m M074136 Hitachi 120 
54136 t ReytheOn 
74136 Reytheon 
TL741~ Telefunken 
SN54136 tTl 
SN74136 TI 
74136 TRW 

'TTL-LS, \ 9LS136C Falr!:hild 
/ 9LS136M t Fairchild 

(Continued) 

MASTER SELECTION GUIDE 

Functton Devfce Source Line 

Gate,; Exclusive OR/NOR 
(Cont'd) , 

130 

Quid 2-lnput ExcJusIve..OR Gate, Open 
Collector (Continued) 

541.S136 FairchUd 
74LS136 I'alrchild 
.. S13IC ~~) 
' ... 13IM tRa,tllliOn (253) 
54LS1. t...,..... '(253) 
7U_ . RlJlbean (253) 

74L$136 . Slgnetlcs 140 
54LS136 it Slgnetl\lS 
SN54ls136 tn 

. SN7.4LS136 TI 

m-s OM748136' . National 

. Quad 2"lpput exclusive NOR Gate 

TTL-H MC3022 Motorola 
MC3122 t Motorola "-

QUad 2-1nput Exclusive NOR Gate, Open 
Collector / 

TTL 9366C' FairchUd 150 
9386M t FalrchUd 
MC7242 Motorola 
MC8242 t MOtorOla 
RCB242 Reytheon 
RM8242 t Reytheon 
N8242 S~1cs 
88242 t Signetlcs 

. TTL-LS 9LS266C ' Fairchild 
9LS288M .. t Fairchild 
54~ t Fairchild 160 
7"LS266 FalrchUd 
ILS28IC 1Iiytheoft' (253) 
ILU. t""""'(253) , , 54LS288 t III,u.n (253) 
741.S288 RaJIbIan (253). 
74LS288 Signetics 
54LS288 tSignetlcS \ 

SN54LS266 tTl 
SN741,S288 TI 

TTL-H' N82S42 Slgnetles 170 
.' , 

Qu&d 2~lnput OR/NOR Gate 

TTL-S 54S135 t Fai,rchlld, 
748135 Fairchild 
H0748135 Hitachi ., 
DM74S135. ~tlonal 

, 748135 Signetlcs 
SN548135 . tTl 
SN148135 ·n / 

. Gat.s,OR/NOR 

Quad 2-1nput OR Gate 180 

TTL 5432 t F.aIrc~11d 
7432 Fairchild 
ZN5432 t Ferranti 
ZN7432 Farrantl I 

H07432 Hitachi 
1115432 tlTT 
1TT7432 ITT 
DM5432 t Natfonal 

.OM7432 N8tIonai " 

7432· Signetics 190 
, ~ . t Signetics 

(Continued) 
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CD en 

Ie, MASTER 

,DIGITAL~TTL (Cont'd) 
, 

function DevIce soUrce Une Function DevIce Source Une Function Devtce : Source : Un. 

Gates, OR/NOR (Cont'd) , Ga .... OR/NOR (Cont'd); Ga .... OR/NOR (Cont'd) 

,Quad 2-lnput OR Gate (ContInu\Id) Triple 3-Input NoR Gate QUad 2-lnputNOR Gate (5417428 devices 
Tl7432 Telefunken TTL 5427 t FalrchHd 

are also buffers) (Continued) 

SW7432 SW 7427 Fairchild 
74Lsoa IIIrth4ion (214) 130 

SN5432 tTl ZN5427 t Ferranti 
IL828C ~(223) 

SN7432 TI \ ZN7427 Ferranti 
....... t IIIJIhIon (223) 
14L82i t RIf"- (223) 

TTl-LS 9LS32C Fa,lrchlld HD7427 Hitachi 
74LS28 IIIJI'-I (223) , 

9lS32M t ,Fairchild DM5427 t ~atlonal 74lS02 Slgnetics 
54LS32 t,Falrchlld DM7427 National 70 S54lS02 t Slgnetics ( 

I - 7427 SIgnetIcs 74lS32 Fairchild 10 74lS28 Signetics 
t;>t,t54LS32 t National SW7427 SW S54LS28 t Signetics 
DM74lS32 National 1:(7427 TeIefIlnken SN54lS02 / t n 
IL832C 

___ (225) SN5427 tTl SN74lS02 n 140 ...... t ..... SN7427 11 SN54lS28 tn -- t fIIrIhton (225) , TTl-LS 9LS27C , Fairchild SN74lS28 ) TI 
74L832 IIIJI'-I (225) 9lS27M t Falr6hild' TTl-8 54802 t Fairchild 
74lS32 Signetk:s 54lS27 t Fairchild 74802 Fairchild ,. 
54lS32 t Sign~1cs 74lS27 FalrchHd DM74802 National 
SN54lS32 tTl DM54lS27 t ,National 80 74802 SIgnetIcs 
SN'I4lS32 TI 20 DM74lS27 National 54802 t Signetlcs 

" 

1L827C ...,.. (214) 
SNMS02 tn TTl-8 54S32 t Fairchild , 

IL827M tllaJllllon (214) SN74802 TI 74832 Fairchild 54L827 tllaJllllonem) 
SNs4s32 t,TI 74L827 fIIrII\IOn em) Quad ~-Input NQR Buffer, Open Collector 150 
'SN74832 TI 74LS27 Slgnetics TTl ITT5433 tlTT : 

I 

2-2-2-4 Input NOR Gate 54LS27 t Slgrietlcs 'Im433 ITT 

TTL 9015C Fairchild 
SN54lS27 . tTl 7433 Signetics 

SN74lS27 TI Tl7433 Telefunken 
9015M t Fairchild SN5433 tTl 

Quad 2-lnputNOR Gata (5417428 devices 90 
Dual 4-Input NOR Gate, with Strobe are 8180 buffers) - SN7433 TI 

TTL 5425 t Fairchild TTl 5402 t Fairchild 
54lS33 ' t Fairchild 

7425 Fe!rchlld 30' 7402 Fairchild 
74lS33 Fairchild ' 

ZN5425 t Ferrenti Z~28 t Ferranti TTl-LS' S4L838 t RIIJIhIoII. (221) 

ZN7425 Ferranti ZN7428 Ferranti ,. 1L833C IIIJ!IIIOn (221) 160 

1TT5425 tlTT I HD2511 HRachi ,""" ~ t II8yIIIeon i22l) 

1TT7425 ITT HD7402 Httachl 741.833 fIIrIhton (221) 

bt.t5425 t National 1TT5402 tlTT 74LS33 Signetlcs 

DM7425 National 1TT7402 ITT 54lS33 tSignetlcs 
-

SW7425 SW 1TT5428 : tlTT 100 SN54lS33 tTl 

Tl7425 Telefunken 1TT7428 ITT .I SN74lS33 TI 

SN5425 tn MC5402 tMotorola Quad 2-1nput OR Gate 
SN7425 n 40 MC7402 Motorola T.Tl-H MC3003 Motorola 

Dual 4-Input NOR GIta, with Strobe, 
DM5402 t National I MC3103 t Motorola , DM7402 , National Expandable (_ 5417480 Expender)' 
7402 SIgneticsI Quad 2-1nput NOR Gata 170 

TTL 5423 ' t Fairchild 5402 ' t Signetlcs TTl-H MC3002 Motorola} 
7423 Fairchild ,7428 ( Signetlcs MC3102 t Motorola 
DM5423 t National SW7402 SW 54R02 t Raytheon 
DM7423 National Tl7402 Telefunken 110 74R02 Raytheon 
SW7423 SW Tl7428 " Telefunken 
Tl7423 Telefunken SN5402 tn Ga ... Miscellaneou. " , ' 

SNs423 Quad Inv*ter and Dual2-1~ NAND Gate tn SN5428 tn 
SN7423 TI 50 

, 
SN7402 TI TTl DM7090 t National -

Dual 5-Input NOR Gate SN7428 ,n DM8Q90 National 

TTl-LS 54lS260 t Fairchild 7402 TRW 
'Dual Majority logic Geta " I 

74lS260 Fairchild I TTl-LS 9lS02C Fairchild 
9lS02M t FairChild TTL MC4062 Motorola 180 

74lS260A , Signetics I 

,54LS260A t Signetics 54lS02 t Fairchild Ultch •• 
DM748260 National 74LS02 FeirGh11d 120 ' 

74S260 Signetics DM54lS02 t National 8-bIt Addresiable latch, with Clear 

54S26O t Slgnetlcs DM74lS02 Natlonlil TTL 9334C AMD 
9lS02C Raytheon 9334M -' t AMD 

Dual S-Input NOR Gate IIL802M t II8yIIIeon em) SN54259 t AMD 
TTl-8 'SN54S260 tTl, 60 i 54L802 t RIIJIhIoII (214) SN74259 AMD 

SN748260 TI (Continued) (Continued) 
" 

t Military Temperature Range (-55°C 10 125°C) 
. Bold laCe Indicates additional da~a Is provided on the page noted. 
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DIOITAL-nL (Cont'd) 

Function DevIce Source Una function DevIce Source 

Latch .. (Cont'd) Latch .. (Cont'd) 

8-bit Addressable Latch, with Clear Quad Multifunction Latch 
(COntInued) m 9314<: AMD 

9334C Fairchild 9314M t AMD 
9334 ... t FairchUd 9314C Fairchild 
DM8334 Natklnai 9314M t F~chHd . , 
DM9334 t National MC$314 ' Motorola 
N9334 Sfgnetlcs Me9314 t MotorOla 
SN54259 tTl 

Quad Bistable I.atch. Single Output SN74259 TI 10 

m;:LS t Fairchild 
TTL 5471 t Fairchild 

54LS259 
7471 fairchild 

74LS259 , F8Irchiid 
MC5471 t Motorola 

SN54LS259 tTl. Met477 \ MotorQla , SN74LS259 TI 7471 Signetics 
Dual 4-bIt AddreIaabIe Latch 5477 t Sfgnetics 

TTL-LS - 548255, t FalrchHd 
/, SN5471 tTl 

74LS255 Fairchl!d SN7477 TI 

8-bIt Latch. ThreiI-State (Input and-output 
TTl-LS 54LS77 t FairchHd 

74lS71 FairchHd through the same pins) 
DM74LS71 National 

TTL QM75~ , t National 20 
SN54LS77 tTl DM8553 Netional 
SN74LS77 TI , 

8-bIt Latch!-Traneparent. D Type, Three-
Quad BIstab" leIch. COmPlementary Stata Outputs ' , 

TTL-LS ' SN541S363 tTl 5474 
,-

/ m t FalrchHd 
SN74lS363 TI 7475 Fairchild 
SN54LS373 tTl ZN5474 t. ferranti 
'SN74LS373 TI ZN7475 ' Ferranti 

TTL-8 SN54S373 tTl HD~517 HHachl 
Stq4S373 TI' HD7475 HHBchl 

, SN54S412 tTl 30 1TT5475 tlTT 
SN74S412 TI 1TT7475 ITT 

'-
MC5475 t Motorola 

8-bIt Latch,(lnclapendjlnt 2 and 4-bIt) 
MC1475 , Motorola 

TTL-8 3404 Intel I DM5475 t National 

Dual 4-bIt Latch DM7475 National 
7475 Signatlos m' MC54100 t Motorola 
5475, t SignaticS 

MC7,41oo Motorola 
N8275 81gnetics 

74100 Signetics 'SW7475 SW 
54100 \ t Signetics Telefunken TL7475 
SW74100 SW SNs474 tTl 
Tl74100 Telefunken 40 SN7475 TI 

, 8N541oo tTl TD3475 Toshiba - 81'174100 TI 7475 ' ' TRW / 

Duil4-bIt Latch with Claar TTL-LS &4LS75 ' t Fairchild 
m\ 9308C AMD 74LS75 Fairchild 

9308M tAMP DM54LS75 t National 

9308C ' Fairchild 'DM74LS75 National 
9308M ' t F~chHd, 74lS75 \ Slgnetics 

54116 t F~chHd 54L.S75 t Signetics 
/, 

74116 FairchHd SN54LS75 tTl-
SN74LS75 TI lTT9308-1 tlTT 50, 

1TT9308-5, ITT SN54LS375 tTl. 

MC8308' Motorola Stt74lS375 TI 
.. 

MC9308 t Motorola Quad Set-R-' leIch, 
RM9308' ,t Raytheon TTL 54279 t Fairchild 
RC9308 Raytheon 74279 ' Fairchild 
74116 SfgnatiCS 54279 t Signatlcs 
TL7411~ Telefunkan _ ,74279 Signetics 
SN29308 TI- TL74279 Telafunkan 
SN39308 til SN54279 

, 
tTl, \ 

SN54116 tTl 60 SN74279 TI 
SN74,116 TI (Continued) 

t MHltarY Temperatura Rs!tge (-55°C to 125°C) 

Ie MASTEFl197'T 

Una 

I 

7Q 

80 

90 

I 

100 

( 
-

110 

, 

~ 

120 

MASTER SELECTION GUIDE, 

function Device Source Una 

Latch .. (Cont'd) 
, 

Quad Set-R-' Latcl).(Collilnued) 

TTL·LS 9LS279C Fairchild \ 

9LS279M t Fairchild 
54LS279 t Fairchild 130 
74LS279 ' Fairchild' 
DM54LS279, t National 
DM74LS279 National' 
SNS4LS279 , tTl 
SN74LS279 TI 

Hex Set-R-' latI;h (COmm~n ~), \, \' 

TTL ZN54118 fFerranti 
ZN54119 f Ferranti 
ZN74118 Ferranti 
ZN74119 Fe(rariti 140 
1TT54118 tlTT 

" 

1'1;74118 ITT , 

" TL74118 Telefunken 
TL74119 ,Telefunkan 

Memori .. 
\ 

) 

For addHlonaIlnformatlon on these and ) 

larger TTL cornpatabla memo.rtes, eae the 
Master Selactton Guide-Memory _on 

8-bIt MUltipart ~ster (FlAM With 
slm~ IWrlta) 150 

TTL ~338C -AMD, 

933sM t AMD 
9338c Fairchild -' 
9338M ' t ,FairchHd " 

18-b1t ActMI EIimant Memory 

TTL 93407C F~chHd 

93407M t Falrclltld 
HM2501 HRachi 
MC4004 Motorola 

) MC4005 Motorola 160 
MC4304 t Motorola 
MC4305 t Motorola 
5481 t Raytheon 

" 7481 Rayth80n , , , 
I TL7481 TelaJunken 

SN5481A tTl 
SN7481A TI 
7481 TRW 

lj!-bIt Actlva Element Memory. Gated, Write 

TTL MC7484 Motorola 170 
TL7484 Telefunken 

~, SN5484A 't'TI 
Stt7484A TI , 

1~ (4114) Raglstar FIJa. SlmuHanaciUs 
RaadlWrHe. Open Collector " 

TTL 54170/ t Fairchild 
74170 ~chnd 

ZN54170 ' tFerrantl 
ZN74170 Ferranti 
H02540 HHachI 180 
DM74170 National 
54170 t Raytheon, 
74170, Raytheon 
74170 ,SIgnatIcS 
54170 ' t SIg~tics' 
TL74170, Teiafunkan i 
SN54170 tTl 
, (Continued) 
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Ie MASTER 

DIGITAL-TTL (Cont~d) 

Function Device Sou,rce 

Memorie. (Cont'd) 
IS-bit (4x4) Register File, Simultaneous 
ReadlWrlte, Open Collector (Continued) 

SN74170 TI 

TTL-LS AM25LS170C AMD 
AM25LS170M t AMD 
SN54LS170 t AMD 
SN74LS170 AMD 
9LS170C Fairchild 
9LS170M t Fairchild 
54LS170 t Fairchild 
74LS170 Fairchild 
DM54LS170 t National 
DM74LS170 National 
74LS170 Signetics 
54LS170 t Signetlcs 
SN54LSI70 tTl 
llN74LS170 TI 

lS-bit (4x4) Register File, SimultaneoUS 
ReedlWrite, Three-State 

TTL-lS AM25LS67OC AMD 
AM25lS670M t AMD 
SN54LS670 t AMD 
SN74LS670 AMD 
54LS670 t Fairchild 
74LS670 Fairchild 
54LS670 t Raytheon 
DM54LS670 t National 
DM74lS670 National 
74LS670 Signetics 
54LS6,70 t Signetics 
SN54LS670 tTl 
SN74LS670 TI 

lS-bit (8x2) Multlport Register File, 
Simultaneous ReadlWrlte, Three-State 

TTL 74172 Signetics 
TL74172 Telefunken 
SN74172 TI 

TTl-S 74S172 Signetlcs 

IS-bit (4x4j" Content Addressable Memory 

TTL 3104 Intel 

32-bit (8x4) Multlport RAM 

TTL-S N82S12 Signetlcs 
N82S112 Signetics 

64-8it (16x4) Register File With Latch, Three- • 
State 

TTL-S DM85S88 National (748) 

64-81t (32x2) SImultaneous ReadlWrite RAM 

TTL-S DM86S21 Najlo~al 

N82S21 Signetlcs 

64-81t (16x4) Simultaneous ReadlWrite RAM 
with output register 

,. 
TTL \ 9410C Fairchild 

9410M t Fairchild 

64-81t (16x4)AAM with two output ports 

AM29704C AMD 
AM29704M t AMD 
AM2970SC AMD 

, AM29705M t AMD 

8O-1?It (16x5) Flrst.ln/First-Out Memory, 
Asynchronous, Three-8tate 

TTL-S SN74S225 TI 

192 

Line 

10 

20 

30 

40 

50 

60 

Function Device Source Line Function Device Source Une 

Multjplexer. Multiplexer. (Cont'd) 
Quad 2-lnput Multiplexer, Non-Inverting Quad 2-lnput Multiplexer, Non.lnvertlng 130 

TTL 9322C AMD 
(Continued) 

93,22M t AMD 
DM74S157 National 

SN54157 t AMD 
74S157 Signet/cs 

SN74157 AMD 
N82S33 Signetics 

9322C Fairchild' 
SN54S157 tTl 

9322M t Fairchild 70 
SN74S157 TI 

54157 t Fairchild Quad 2-lnput Multiplexer, (Three-8tate 54/ 

74157 Fairchild 74157) 

ZN54157 t Ferranti TTL DM7123 National 

ZN74157 Ferranti DM8123 fNational 140 

HD74157 Hitachi Quad2-lnpul Multiplexer with Storage 
ITT9322·1 ITT TTL 54298 t Fairchild 
ITT9322-5 ITT 74298 ' Fairchild 
ITT74157 ITT 74298 Signetics 
iTT54157 t ITT 54298 t Signet/cs 
MC9322 t Motorola 80 TL74298 Telefunken 
MC8322 Motorola SN54298 tTl 
MC54157 t "lotorola SN74298 TI 
MC74157 Motorola 
DM8322 National Quad 2~lnput Digital Multiplexer (Suitable for 

Driving Adders, Registers 150 
DM9322 t National 
DM54157 t National TTL MC7266 Motorola 

DM74157 National MC8266 t Motorola 

RC8233 Raytheon RC826,6 Raytheon 

RM8233 t Raytheon RM8266 t Raytheon 

RC9322 Raytheon 90 N8266 Signetlcs 

RM9322 t Raytheon S8266 t Signetics 

54157 t Raytheon TTL-S N82S33 Signetics 
74157 Raytheon N82S66 Signatics 
N8233 Signetics Quad 2-lnput Multiplexer, Open Collector (for 
S8233 t Signetics addlJr, register Input) 160 
74157 Signetics TTL MC7267 Motorola 
54157 t Signetics MC8267 t Motorola 
SW74157 SW RC8267 Raytheon 
TL74157 Telefunken RM8267 t Raytheon 
SN54157 tTl 100 N8267 Signetics 
SN74157 TI S8267 t Signetics 

TTl-LS AM25LS157C AMD TTl-S N82S34 Signetics 
AM25LS157M AMD N82S67 Signetics 
SN54LS157 t AMD 
SN74LS157 AMD Quad 2-lnput Multiplexer, Inverting , , 
9LS157C Fairchild TTL 54158 t Raytheon 170 
9LS157M t Fairchild 74158 Raytheon 
54LS157 t Fairchild 74158 Signetics 
74LS157 Fairchild 54158 t Signetics , 
8LS157C RIJIheon (282) 110 TTL-LS AM25LS158C AMD 
8LS157M t RlJlheon (282) AM25LS158M t AMD 
54LS157 t RlJlheon (282) SN54LSI58 t AMD 
74LS157 RaJlh80n (282) SN74LSI58 AMD 
25lS157C RlJih80n (338) 9LS158C Fairchild 
25LS157M t RaJlh80n (338) 9LS158M t Fairchild 
DM54LS157 t National " 54LSI58 t Fairchild 180 
DM74LS157 National 74LS158 Fairchild 
74LS157 Signetics DM54LSI58 t National 
54LSJ57 Signetlcs DM74LSI58 N~tional 
SN54LSI57 tTl 120 ILS158C RlJlheon (282) 
SN74LS157 TI BLS158M t RaJiheon (282) , 

TTL-S SN545157 t AMD 74LS158 RlJlheon (282) 
SN745157 AMD 25LS158C RaJiheon (338) 
93S22C AMD 25LS158M t RaJiheon (338) 
93S22M t AMD 54LS158 t RaJlh80n (282) 
545157 t Fairchild 74LS158 Signetics 190 
745157 Fairchild 54LS158 t Signetics 

(Continued) (Continued) 
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MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'dl 
, , 

function Device Source .' Line Function Device Source ui!B ~nctIon Device Source \JII8 

Multiplexer. (Cont'd) Multlplexe,. (Cont'd) Multlplexe,. 130 

Quad 2-lnput Multiplexer, Inverting Quad 2-lnput Multfplexer, NOn-lnvert!ng, 
(Cont'd) 

(Continued) ·Three-State (Continued) Dual 4-lnput Multiplexer (Continued} 
SN54LSl58 tTl SN748257 TI 741~ 

- .Slgnalics 
. SN74LSl58 . TI Quad 2-1nput Multiplexer, Inverting, Open 70 54153 t srgnetics, 

TTL-S SN548158 t AMD Collector SW74153 SW 

SN748158 AMO TTL RC8234 Raytheon , TL74153 Telefunken 

54S158 t Fairchild .RM8234 , t Raytheon SN54153 tn 

748158 Fairchild NB234 SlgrIetics SN74153 TI 

oM748158 National 10 $8234 t ~Ignetlcs 74153 TRW·I , 

748158 S~ Quad 2-1nput Multiplexer, Conditional 
/ TTL-LS AM25LS.153C AMD 140 

NB2S66 Signetics Complementing, Open Collector ) AM25LSl53M t AMO , 
'. 

SN54S158 tTl TTL N8235 Slgnetics SN54LSl53 t AMO 
SN748158 TI' 88235 " t Sign~ $N74LSl53 . AMQ 

" 9LS153C Fairchild Quad 2-lnput Multiplexer, !nmlng, Three- Quad 3-lnput Multiplexer, Conditional 80 9LS153M t ~alrchlld Stete Complementing . 
TTL-LS AM25LS25BC AMO m RC8283 Raytheon 

54LS153 t Fa1rchlld 

t'AMO 
.. i4LSl53 Fairchild AM25LS258M RMB283 t Raytheon 

SN54LS258 t AMO N8283 Slgnallcs 
OM54LSl53 , t National 

SN74LS2S8 AMO .' 20 SB2B3 t SlgnallCS , 
OM74LSl53 Natlonel 

9LS258C · Fairchild 1L8153C IIaJIIIIOII (-) 150 

9LS258M t Fairct\i1d 
Quad a-InpUt Multiplexer, Open Collector, 1L11._ t RIJ!II- (.e) 

, 
54LS258 t FairGhlld 

Conditional Complementing, Output Enable 54L8153 t..,.....·(-) 
c 

TTL Rcs2B4 ,Raytheon ...,......(28) 
.74LS258 · Fairchild 74L8153 , 

II,.8258C ,RaJIhIOII·(315) RM8264 . t Raytheon 2as113c ...,.hIOII (831) 

. IL82I8II tllaJllllOll (315) 
NB2B4 Signetics 90 2IL81_ t...,.....(-) 
S82B4 Signetics 54LS153 t Slgnetics' 54L8B/. tRaJlhlOll (315) , 

74a.S218 . IIIiJit- (315) Quad 2-lnput Multiplexer wHhStorage 74LSl53 . ,SlgnetlCs 

2IIL8258C RIJtheon (3118) TTL-LS 9LS29BC AMO . SN54LSl53 . tTl 

251.825811 t iIythton (351) 30 9LS298M t AMO 
SN74LSl53 TI 

TTL-S SN54S258 t AMO AM251-S09C AMO m-s SN548153 t AMO 160 

·SN748258 AMO AM25LS09M tAMO SN74s153 AMO 
1 

545258 t Fairchild SNSlILS399 . t AMO 54S153 / t fairchild 

748258 Fairchild SN74LS399 AMO 748153 fairchild 

9LS299C Fairchild 
" OM748153 . Natiorial , 

Quad 2-lnputMultlpl8xer, Non-Invertlng. 
Th...stete ". . 9LS298M' t Fairchild 100 '. ;748153 Signetics 

54LS298 t Fairchild SN548153 tTi 
m-LS AM25LS257C AMO 

AM25LS257M 
74LS298 Fairchild SN7~1.53 TI 

tAMO 
SN54LS257 t AMO 

OM54LS298 t NatiOnal Dual 4-lnput Multiplexer (Th....state 541 

SN74lS257 AMO 40 OM74lS298 National 75153) 

9LS257C Fairchild SN54LS29B tTl. TTL OM7214 t Nlitional 170 

9LS2$7M ·t F~rchIId 
SN74LS29B ,TI OMB214 National 

54LS257 t Fairchild SN54LS39B tTl Dual4-lnput Multiplexer, Th...state 

14LS251 Fairchild SN74LS39B TI. 
TTL-LS AM25LS253C AMO 

DM54LS257 t Natlenal SN54LS399 tn 
AM25LS253M SN74Lss99 . TI 110 t AMO -', 

DM74LS257 National. ' SN54LS253 t AMO 
IIL8257C RaJIhIOII(315) ·m-S , AM25So9c AMO . , 

. SN74L.S253 AMO 
IL825'III t...,...(315) AM25S09M t AMO 9LS253C Fall'child 
ML8257 tRaJlhlOll(315)· Dual 4-Input Multlpiexer 

,. 
9LS253M t Fairchild 

74L8217 RaJIhIOII. (315) 50 TTL 54.153 t Fairchild· Q4LS253 t Fairchild \ 

25L82I7C . RaJIhIOII (I!I) 74153 Fairchild 74LS253 Fairchild 180 
25LS2,57II tlllJl" (3118) . ZN54153 1. Farrantl '. J OM54LS253 t National 
74lS257 · Signet!cs ZN741sa, Farrantl OM74LS253 National 
54LS257 t Slgne~ H02584 Hitachi 

IL82liac ./ IIIJthIon (312) 
SN54LS257 tn ITT54153 t ITT IL-. t·...,..... (312) 
SN14LS257 nl. 'Im4153 m 120 I4L825t t Rirdteon (312) 

TTL-S S~548257 . t AMO ; MC4000 ,Motorola ' 74L8253' ~(312) 

SN748257 AMO . MC4300 tMotorola , , 2IL82UC ...,.... (831)' ,! 

548257 t F~r9\l1ld . M~j53' t MotOrola I, 251.8H311 t IIaJIIIIOII (-) 
748257 Fairchild 60 MC74153 . Motorola 74(S253 Signetics 

OM748257 Natlcnal , , OM54153- t Natlon&l 541S2S3 . t. Slgnetics 190 

548257 t Signetics \ OM74153 NatiOnal SN54LS253 tTl 
748257 . . Si{jnetlcs 5415~ t Raytheon - SN74LS2s3 TI. 

SN548257 tTl 74153 Rayth8cn TTL-S SN548253 :t "MO 
(Continued) (Continued) (Continued) 
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Ie MASTER 

DIGITAL-TTL (Cont'd) 

Function DeviCe Source 

Multiplexe,. (Cont'd) 
Dual ~Input Multiplexer, Three-State 
(Continued) 

SN74S253 ,AMO 
54S253 t Fairchild 
74S253 Fairchild 
OM74S253 National 
74S253 Signetics 

Dual 4-lnput Multiplexer, Inverting " 

TTL-LS SN54LS352 tTl 
SN74LS352 TI 

Dual 4-lnput Multiplexer, Complementary 
Output 

TTL 93090 AMO 
9309M t AMD 
9309C Fairchild 
9309M t Fairchild 
m9309-1 t ITT 
ITT9309-5 ITT 
MC8309 Motorola 
MC9309 t Motorola 
OM8309 National 
OM9309 National 
N9309 Signetics 
S9309 t Signetics 
SN29309 , TI 
SN39309 tTl 

a.lnput Multiplexer, Inverted Output 

TTL 54152 t Fairchild 
74152 Fairchild 
MC54152 t Motorola 
MC7,t152 Motorola 
OM7210 t National 
OM7211 t National 
DM8210 National 
OM8211 National 
54152 t Raytheon 
74152 Raytheon 
74LS152 Signetics 
54152 t Signetics 
SN54152A tTl 
74152 TRW 

TTL-LS 9LS152O Fairchild 
9LS152M t Fairchild 
54LS152 t Fairchild 
74LS152 Fairchild 
9LS152C Raytheon (258) 

9LS152M t Raytheon (258) 

54lS152 t Raytheon (258) 
74LS152 Raytheon (258) 
SN54LSI52 tTl 
SN74LS152 TI 

8-lnput Multiplexer, Complementary Output 

TTL 93120 AMO 
9312M t AMD 
93120 Fairchild 
9312M t Fairchild 
ITT9312-1 t ITT 
m9312-5 ITT 
MC8312 Motorola 
MC9312 t Motorola 
OM8312 National 
DM9312 t National 

(Continued) 

194 

Line 

10 

20 

30 

40 

50 

60 

Functfon DevIce Source Line Function Device Sourc8' Line 

Multiplexe,. (Cont'd) Multiplexe,. (Cont'd) 
: 

8-lnput Multiplexer, Complementary Output 8-lnput Multiplexer, Complementary Output, 
(Continued) Strobe (Continued) 

RC8230 Raytheon 54S151 t Fairchild 
RC8232 Raytheon 74S151 Fairchild 
RC9312 Raytheon 70 93S12C Fairchild 
RM8230 t Raytheon 93S12M t Fairchild 
RM8232 t Raytheon HD74S151 Hitachi 
RM9312 t Raytheon DM74S151 National 
N8239 Signetics 74S151 Signetics 140 
N8232 Signetlcs SN54S151 tTl 
S8230 t Signetics SN74S151 TI 
S8232 t Signetics 8-lnput Multiplexer, Complementary Output 
N9312 Signetics (Three-State 54174151) 
SN29312 TI TTL OM7121 t National 

' SN39312 tTl 80 OM8121 National 
TTL-S N82S30 Signetics 

N82S31 Sigrretlcs 8-lnput Multiplexer, Complementary Output, 
Open Collector 

N82S32 Sigpetlcs 
TTL 9313C Fairchild, 

8-lnput Multiplexer, Complementary Output, 9313M t Fairchild 150 
Strobe RC8231 Raytheon 

TTL 54151 t Fairchild RM8231 t Raytheon 
74151 Fairchild N8231 ,Signetics 
ZN54151 t Ferranti S8231 t Signetics 
ZN74151 Ferranti 
H02549 Hitachi 90 8-lnput Multiplexer, Strobe, Complementary 

H02571 Hitachi 
Output, Three-State 

H074151 Hitachi TTL OM54251 ' t National 

m54151 t ITT OM74251 National 

IID4151, ITT SN54251 tTl 
SN74251 TI 160 MC54151 t Motorola 

MC74151 Motorola TTL-LS AM25LS251C AMO 

OM54151A t National AM25LS251M t AMO 

DM74151A National SN54LS251 t AMO 
54151 t Raytheon SN74LS251 AMD 

74151 Raytheon 100 9LS251C Fairchild 

74151 Signetics 9LS251M t Fairchild 
54151 t Signetics 54LS251 t Fairchild '" 
SW74151 SW 74LS251 Fairchild 
TL74151 Telefunken OM54LS251 t National 
SN54151A tTl OM74LS25' National 170 
SN74151A TI 8LS251C Raytheon (309) 

74151 TRW 9LS2S1M t Raytheon (309) 

TTL-LS AM25LS151C AMO 54LS251 t lIIytheon (309) 

, AM25LS151M tAMO 74lS251 IIIJtheon (309) 

SN54LS151 t AMD 110 ,25LS251C Raytheon (334) 

SN74LS151 AMO 25LS251M t IIIJIheon (334) 

9LS151C Fairchild 54LS251 t Signetics 

9LS151M t Fairchild 74LS251 Signetlcs 

54LS151 t Fairchild SN54LS251 tTl 

74LS151 Fairchild SN74LS251 TI 180 

DM54LS151 t National TTL-S SN54S251 t AMO 
OM74LS151 National SN74S251 AMD 
9LS151C Raytheon (258) 54S251 t Fairchild 
9L8151M III""",, (258) 74S251 Fairchild 
5418151 t Raytheon, (258) 120 H074S251 Hitachi 
74lS151 Raytheon (258) 

, 
DM74S251 National 

25LS151C Raytheon (334) l4S251 Signetics 
251.8151M t IIIJIheon (334) SN54S251 tTl 
74LS151 Signetics SN74S251 TI 
54LS151 t Signetics Dual 8-lnput Multiplexer (two 8-to-l sections) 190 
SN54LSI51 tTl 
SN74LS151 TI TTL SN74351 TI 

TTL-S SN54S151 t AMD 18-lnput Multiplexer, Inverted Output, Strobe 

SN74S151 AMO TTL 54150 t Fairchild 
(Continued) 130 , (Continued) 
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DIGITAL-nL (Conl'd) 

.1 

FunctIOn' Source 

Muhlplexer. (Cont'd) 
: 

16-lnput ~ultlplexer. Inverted Output, Strobe 
(Continued) , 

74150 Fairchild 
ZN54150 t Ferranti 
ZN74150 Ferranti 

. HD2548 Hitachi 
H074150 Hitachi 
1TT54150 t ITT 
Im~l50' ITT 
MC54150 t Motorola 
MC74150 , Motorola 
OM54150 t Nallonal 

. OM14150, NatklJ:la1 
54150 t~ 
74150 Raytheon 
74150 . . SIgnetIcs 
54150 t Signetlcs 
SW74150 SW 

. TL74150 TeI8funkan 
S"54150 tTl. 
8N74150 n' 

,74150 TRW 

16-lIiput Multlplexar (Three-State54n4150) 

TTL 'DM7219 
0M8219 ' , 

t NatIonal 
National 

MultiYibreton. ., . 

Monoatable MuItIvIbrator, = Trigger 
Input 

m 

,. /. 

TTL 

,54121 
7412t 
ZN54121 
ZN74121 
HD2543 
HD74121 
1TT54121 
1TT74121 ' 
MC54121 
MC74121 
DM54121 
Dt.!74121 
74121 
s;4121 
SW74121 
TL74121 
SN54121 
SN74121 
T034121 
74121. 

t Fail:chlld 
F!lirchlld 

ti=errantl 
Ferranti 
'Hitachi 

. IiIt8chI 
tlTT 

ITT 
t Motorola 
" Motorola 
t National 
. NatlQIIIII 

Signatics 
t SignetIcs 

SW 
Telef\lnken 

t,n 
. JI 

Toehiba 

(TRW 

'~lC AMD 
9601M t.AMD 
9601C FairchUd 
.1M t Fairchild 
fTl9601-1 'ITT 

" iTT9601-5 t ITT 
MC860.\ . Motorola 
MC9601 t Motorola . 
DM8601 NSIklnI!J 
DM9601 t Nallonal 
RF8601 ' . - . RaytheQo I 
RF9601, 
RCST22 

(Contlnu8d) 

t Raytheon 
R8ytheon 

line i Function 

10 

20 

30 

Multlvibretota (Cont'd) 
Retrlggerable Monoatabie Multlvlbrator 
(Continued) 

RM8T22 
N8T22 
N9601 
SW9601 

\SN29601 

t Raythaon 
Slgnetlcs 
Signatics 
SW 

. TI 

Retrlggerable MonoatabIe MidtMbrator, with 
~\' J • 

TTL 9600C 
9600M 
AM2600c 
AM2600M I. 

9600C 
9aooM 

AMO 
tAUO 

AMO 
t AMO 

FaIrchild 
/ t Fairchild 

Retrtggerable Monoatable MUltlvlbrltOr with 
-Clear 

TTL 54122 
74122 
ZN54122 
ZN74122 
1TT54122 
1TT74122 
74122 
~4122 

Tt74122 
SN54122 
SN74122 

TTL-LS ~ DM54LS122 
DM74LSl22 . 
SN~l22 
SN74LSl22 . 

t Fairchild 
, Fairchild ' 
t Ferranti 

ferranti 
tlTT 

ITT 
SIgnatIcs 
SW 
Telefu.nken 

ttl 
TI 

t Nallonal 
. National 

tTl 
n 

BIcIIreciIonaI Monostable Multlvlbrator (Low 
Levallnputl . . . 

TTLRCST20 
, RM8T20 

N8T20 
. ,S8T2O 

Raythaon 
t Raythaon 

S/g!leIIcs 
t Signelics 

40 Dual Monoetabre Multivlbrator. Schmitt
Trigger Input(Duat54174121) 

'50 

60' 

TTL 

TTL-LS 

SN54221 
SN14221 
74221 
,~1 
SN54221 
SN74221 

DM54LS221 
OM74LS221 
74LS221 
54LS221 
SN.S4LS221 , 
SN74LS221 . 

t AMO 
AMD 
SignaIlcs 

t SIgnetIcs . 
tTl 

y( 

t'National 

National 
'Slgnatlcs 

t SIgn8\lcs 
R, 
TI 

QuaI.RetrtggerabIe Moilostable MidtMbraior 
with Reset (OR Triggered) . 

TTL AM2602C ~AMD 
AM2602M . t AMP 
9602c ·AMD 
9602M tAMP 

.96L02C , FaIrChild 
96L02M . f.,fairchild 
e602C ·'1 Fairchild 

, 9602t-4 "t Fairchild 
. ' (c9ntlnued): I 

t MHitary Temperature Range (~55°CtOI25°C), 

iCc ~ASTEA 1977, 

MASTER S,ELECTIONGUIDE 

Line f Functlor! 

10. 

80 

'go 

110 

120 

Multlylbreton' (Cont'd) 

Dual Retrlggerable MOIIOIItabIe Multlvlbrator 
with ~ (OR Ttlggered)(Continued) 

/ ITr9602-1 ' t ITT 

·m-s 
/ 

1TT9602·5 
MC8602 
MC9602 
,DM8602 

DM9602 
RF8802 
RF9602 . 

,N9602 
S9602 
SW9602 
AM26S02C 
'AM26S02M 

ITT 
Motorpia. 

.t MotorOla 
National' 

t National 
Raytheon .', 

t Raythaon 
Siglietk:s 

. ';t Signatics 

·SW 
AMD 

tAMD 
96SQ2c FalrchUd 

\ 

96S02M tFairchUd 

Dual RetrIggerabIe. MonOatabie Multlvlbrator 
with Clear (AND Triggered) 

. TTL AM26123C 
At.!2$123M 

SN54J23 
SN74123 
54123 ' 

74123 

ZN54123 
ZN74123 
HD2561 

. \ DM54123 . 

DM74123 
54123 
74123 
74123 
54123 
SW74123 
TL74123 
SN54123. 

, $N74123 

AMD 

tAMD 

t AMQ, 
AtAD 

t Fairchild 
fairchild 

t Farrantl 
Fetralltl 
HItaChi 

t National 

NatIonal 
,t Raytheon 
" Raythaon 

Signatlcs 
t Signatics 

SW, ,. 

• Telefunken 
tTl 
n .. 

74123 TRW 

m~LS AM25Ls123C .•. AMD 

, " AM25LS1~3M 
SN~j23 
~N74LS123,. 

t AMD 
t AMD 
'AMD 

DM54LSf23 . ,-. tNatIonal 

DM74L$123 ," NatiOnal 

SN54LSl23 ,t TI 

. SN74LS1,23 • "i TI 

Dual ~'MidtMbrator lDou~) . 
. m DM7853 . t· Naitonal 

" \ DM8853 "Hatlonal 
Dull Vottage.Coniroiled MuItIVIbratOl: 

TTL .11C24C Falrch~d 
"MC4024 ~/ 

t Motorola 
. "'Un-IvenaJ-' ""'-"-pu-lie"'"' -GenanItor~-, -.-.-..... ..,. ~--:-""""- ) 

, m,' 1TT5412'4 
Im4124 

tlTT 
ITT . 

Line . 

130 

140 

150 

160 
" 

170 

180 

I· 

\ 



r::: 
.Q -(.) 
Q) 

Q) 
en 

Ie MASTER 

DIGITAL-TTL (Cont'd) 

Function DevICe S~urce 

Shift Registera 
4·Blt Parallel Input, Parallel Output Shift 
Register 

TTL 9300C AMD 
9300M t AMD 
SN54195 t AMD 
SN74195 AMD 
9300c Fairchild 
9300M t Fairchild 
54195 t Fairchild 
74195 Fairchild 
ITT930Q-l t ITT 
ITT930Q-S. ITT 
m54195 t ITT 
m74195 ITT 
MC8300 Motorola 
MC9300 t Motorola 
MC54195 't Motorola 
MC74195 Motorola 
DM~OO National 
DM9300 t National 
DM54195 t National 
DM74195 National 
RC9300 Raytheon 
RM9300 t Raytheon 
54195, t Raytheon 
74195 Raytheon 
N9300 Signeties 
S9300 t Signeties 
74195 Signetles 
54195 t Signeties 
TL74195 . Telefunken 
SN29300 TI 
SN39300 tTl 
SN54195 tTl 
SN74195 TI 

TTL·LS AM25LS195AC AMD 
AM25LS195AM t AMD 
SN54LS195A t AMD 
SN74LS195A AMD 
9LS195C Fairchild 
9LS195M t Fairchild 
54LS195 t Fairchild 
74LS195 Fairchild 
DM54LS195 t National 

. DM74LS195 .National 
9LS195AC Raytheon (302) 
9lS195AM t Raytheon (302) 
54LS195A t Raytheon (302) 
74LS195A Raytheon (302) 
25LS195AC Raytheoft (355) 
25LS195AM t Raytheon (355) 
74L$195A Signeties 
5~LS195A . t Signeties 
SN54LS195A tTl 
SN74LS195A TI 

TTL-S SN54S195 t AMD 
SN748195 AMD 
93S00c Fairchild 
93S00M tFairchl1d . 
54S195 Fairchild 
74S195 Fairchild 
DM748195 National 
748179 Signetics 
748178 Signetics 

(Continued) 

196 

Une Function D!Mce Source 

Shift Registers (Cont'd) 
4-BIt Parallel Input, Parallel Output Shift 
Register (Cont~nued) . 

74S195 Signetlcs 
N82S70 Signetics 
N82S71 . Signeties 
SN54S195 PI 
SN74S195 TI 

10 
4·blt Perallel·ln, Parallel Out, RighI/Left Shift 
Register 

TTL 5495 t Fairchild 
7494 Fairchild 
ZN5495A t Ferranti 
ZN7495A Ferranti 
HD2534 Hitachi 
m5495 t ITT 
ITT7495 m 
MC4012 Motorola 
MC5495 t Motorola 

20 MC7495 Motorola 
DM5495 t National 
DM7495 National 
7495 Signetles 
5495 t Signetics 
SW7495 SW \ 

TL7495 Telefunken 
SN5495A tTl 

. SN7495A TI 
TD3495 Toshiba 

30 
TTL·LS 9LS95C Fairchild 

9LS95M t Fairchild 
54LS95 t Fairchild 
74LS95 Fairchild 
DM54LS95B t National 
DM74LS95B National 
54LS95B t Raytheon 
74LS95B Signeties 
54LS95B t Signet/os 
SN54LS95B tTl 

40 SN74LS95B TI 

4·blt Universal Bldlrectlortel Shift Register 

TTL SN54194 t AMD 
SN74194 AMD 
54194 t Fairchild 
74194 Fairchild 
ZN54194 t Ferranti 
ZN74194 Ferranti 
HD74194 Hitachi 

50 ITT54194 t ITT 
Im4194 ITT 
DM54194 t National 
DM74194 National 
54194 t Raytheon 
74194 Raytheon 
74194 Signetles 
54194 t SigneticS 
TL74194 Telefunken 
SN54194 tTl 

60 SN74194 TI 

TTL·LS AM25LS194AC AMD 
AM25LS194AM t AMD 
SN54LS194A t AMD 
SN74LSl94A AMD 
9LS194C Fairchild 

(Continued) 

Une Function Device Source Line 

Shift Regiatera (Cont'd) 

4-blt Universal Bidirectional Shift Register 
(Continued) . 

70 9LS194M t Fairchild 
54LS194 t Fairchild -
74LS194 Fairchild 
DM54LS194 t National . 
DM74LS194 National 
9LS194AC Raytheon (299) 140 
9lS194AM t Reytheon (299) 
54LS194A t Raytheon (299) 
74LS194A . Raytheon (299) 
25LS194AC Raytheon (355) 

80 25LS194AM t Reytheon (355) 
74LSl94A Signetics 
54LS194A Signeties 
SN54LS194A tTl 
SN74LS194A TI 

\ 

TTL·S SN54S194 t AMD 150 
SN748194 AMD 
54S194 t Fairchild 
748194 Fairchild 
748194 Signeties 

90 SN54S194 tTl 
SN74S194 TI / 

4-blt Parallel In, Parallel Out, RighI/left Shift 
Register, Three-State 

TTL·LS 9LS295C Fairchild 
9LS295M t Fairchild 160 
54LS295 t Fairchild 
74LS295 Fairchild 
DM54LS245A t National 
DM74LS295A National 

100 9L'S295AC Raytheon (3U) 
9LS295AM t Reytheon (321) 
54LS295A t Raytheon (321) 
74LS295A Raythaon (321) 
74LS295A Signeties 
54LS295A t Signetles 170 
SN54LS295A tTl 
SN74LS295A TI 

4-bit Parallel·ln, Parallel-Out, C&scadable 
Shift Register, Three-State 

110 TTL·LS 54LS395 t Fairchild 
74LS395 Fairchild 
DM54LS395 t National 
DM74LS395 National 
9LS385C Raytheon (327) 
9lS385M t Raytheon (327) 180 
sU_ t Reytheon (327) 
74LS385 Reytheon (327) 
SN54LS395 tTl 
SN74LS395 n 

120 4-blt Parallel·ln, Serlal·Out, Shift Register 

TTL 5494 t Fairchild 
7494 Fairchild 
ZN5494 t Ferranti 
ZN7494 Ferranti 
HD2533 Hitachi 190 
ITT5494 tm 
m7494 ITT 
MC5494 t Motorola 
MC7494 Motorola 

130 7494 Signetles 
(Continued) 
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DIGITAL~ TTL-~Conl'd) 

FunCuon De1IIce Souri:I Une function De1IIce Sou.,. 

-Ih,ft Regl ...... , (Cont'd) Shift Regl,'e ... (Cont'd) 

+bit ParaJle/'.In, $erIaI-OuI, ShIft Register 8-bH ParaIIeI-In, Par8l1eI-Out; UnidirectIOnal 
(Continued) , Shift Register 

5494, t Signelics TTL 54199, t Fairchild 
SW7494 SW 74199 'Fairchild 
TL7494' " Telefunken ' , HOP4199 Hitachi 
SN5494 tTl DM54199 t N8tki1:1a1 

-' 

I 

" 
SN7494 TI' DM74199 N8t1ona1 

/ 

4-blt ParaIIeI-In. SerIaI-<M Shift R8g1ster. 54199 t Raytheon 
(with '*. ahlft. hold control) , 

, 
10 74199 Raylheon_ 

TTL 54178 t f:alrchlld 74199 ,'~Ics 
\. 54199 ' t SIgneIIcs I 

74118 Fairchild 
MC7210 Motorola TL74199 Telefunken 

MC8270 t Motorola ' SN54199 tTl 

,RC8270 Raytheon SN74199 TI 

RM8210 t Raytheon B-bH Parallel-In. 1'ItaIIaI-Out. Alght/Lelt ShIll 
88270 t Slgnetlcs Register , ! 
N8270 Signetlca m 54198 t Fairchild 

, TL74178 Tele/Unken 74198 FalrchHd 
SN54178 t 11 20 H074198 ' Hitachi 
SN74178 TI ~54198 t National 

I DM74198 ~tIonaI 4-bH Parallel-ln. SerIaI-Out. Shift RegIater. 
with AI8et. Complementary Output for last 54198 t RayIheon 
bit ' I 74191) Raylheon 

/TTL 54179 t FaIrchIld 74198 Signelics , 

74179- Fairchild 54198 , t Signetlcs' , 
MC7271 - Motorola TL74198 Telefunken, 

MC8271 , t Motorola SN54198 tTl 

Rc8271 Raytheon SN74198 TI 

AM8271 f Alytheon 30 - 8-b1t UI1IvInaI ShIft Reg/aIer. TI1re!I-Stata 
, ' N8271 Slgnetlcs TTL 0M7546 t,Nationai 

88271 ' , t Slgnetlcs 
OM8546 National 

TL74179 , Telefunken 
I 

SN54179 tTl m-LS AM25LS23C AMO 
/ _ ,AM25LS23M t AMD SN74179 i1 

AM25LS;!99C AMD 
4-bH Un~ Shift Reg/aIer. BInary Upl AM25LS299M t AMD 
Down Counter. SynchI'Of1OUl 

SN54LS2~ t AMO 
m-s' SN74S2$1 TI SN74LS299 AMp 

5-bil ParaIIeI-In; ParalIeI-Out, Shift RegIater ~ RartMon (311) 

TTL 5498 t F~rCtllId 40 -- 't IIIJIIIIon (311) 

7498 Fairchild SN5ALS299 pi 
ZN5498 tFerranti SN74LS299 ' TI 

I 

ZN7496 Ferrand SN54LS322 tTl,', I 
I 

SN74LS322, TI H02546 HitaChi 
, SN54LS323 tTl HD7498 I-!ItachI I - SN74LS323 TI 1TT5'496 tlTT 

1TT7498 'm TTL-S SN74S299 TI 

MC5496 t Motorola ) 8-bH ParaReI-In. SlrlaI-Out Shift Reglater. 
MC7498 MotOrola Complementary 0uIJlut. . 

--
DM5498 t National 50 m 54165 t Fairchild 
DM7496 NatIonal 74165 ' Fairchild 
7496 Signetlcs ZN54185 t FerrairtI 
5498 tSlgnetics ZN74185 , ferranti 
SW7496 SW. DM54165 tNat~ 

\ TL7496 Telefunken DM74185 ~1onaI 
SN549I\ tTl 54165 t RayIheon 

. SN7498 . T\ 74165 . . Raythaon 
7498 TRW' 74185 SIgnetIcs 

.' TTL"LS DM54LS96 t National 54185 t Slgnetlc:S 

DM74LS96 National 60 TL74185 Telefunken . 74LS96 SignetIcs I SN54165 tTl. 

54LS96 . t SIgne1ics SN74165 Ti 

SN54ts96 tTl m.LS . 54lSt&5 . t Fairchild 
SN74LS96 TI (Continued) 

" 

t MUltary Temperature Range (-55°C to 125°C) 

, ICM~TER.19n 

une 

, 

70 

80 

90 

100 

110 

120 

MASTER SELECTION QUIDE, 

function De1IIce I Source line 

llilftRegl,'e ... (Cont'd) 
8-bH Parallel-In, SerIaI-Out ShIft RegIst .... 130 
Complemenl.-y Output (ContInued) 

74LS165 'Fairchild 
SN54LSl65 't TI,I 
SN74LSl65 TI 

B-blt ParalleI-In~ SerlaI,Out Shift RegIster 
with Clear ' 

m 54166 t Fairchild , 
74166 Fairchild 
ZN54166 t Ferranti " 
ZN74166 Ferranti - 140 
H014166 Hitachi 

, DM54166 f National 
OM74166 ' National 

54166 t Raytlleon. ' 
74166 RaytheOn 
74166 Slgnetlcs 
54166 t Slgn8tlcs 

' TL7416$ Telefunken, \ 

SN54166 t Ti ' 
SN74166' _ TI - 150 

TTL-LS ' SN54LSl66 tTl 
SN74LSl66 n 

' B-bH Gated Sarlal-in. ParalleI-Out Shift 
" 

Raglster , 
TTL ' 

" 
SN54164 t AMO 
SN74164 AMO 
54164 t Fairchild 
74164 Fairchild 
ZN54164 ,t Ferrand 
HD74164 Hitachi 160 

I ZN74164 ( ferranti 
1TT54164 t ITT 

'- 1TT74164 ITT 
MC54164 ' t MotOrola 
MC74164 Motorola ' 
DM7570 t National 
OM8570' National 
DM54164 t Natlollal 
01.114164 'National 
54164 t Raytheon 170 
74164 'Raylheon 
'74164 Signelics 

-- ~164 t Signetics 
TL74164 Te~en 

'/ SN54164 FI, 
SN74164 TI 
TD3503 Toahiba 

TTL-I:S AM25LSl64c AMD 
AM25LSl64M AMO 
SN54LS164 t AMD, 180 
SN74LSl84 AMD 
9LSl64C Fairchild 
9lS164M' t'Falri:hHd I 

54LSl64 - t Fairchild, 
74LS164 Fairchild 
DM54LSl64 t NatIOnal 
DM74LSl64 NatiorlaJ 
11,8ft4C Ra;thIon (271) 

11.811411 't"""" (271) 
14L81M ·t·...,....t (271) 190 
74L8114 .~(271) 
74LSl64 ", Signetlcs 

(Continued) 
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DIGITAL-TTL (Cont'd) 

FunctIOn DevICe Source Un. FunctIOn DevIce Source Una Func:tlon DevIce Source Line 

Shift Registers (Cont'd) Shift Registers (Cont'd) Tran$latore (Cont'd) 
8-blt Gated SerIal-In, Parallel-Out Shift Dual 5-bItParaIIeI-ln, Parallel-Out Buffer Dual 2-lnput NAND TTL to MOS Voltage 
Reglstar (Conllnued) Register, (clocked Hlp-Hops) (Continued) Translator (Continued) . 

54LSl64 t Signatics S8200 t ~ignatics SN55180 tTl 
SN54LSI64 tTl Dual 5-blt Parallel-In, ParalleI-Out, Buftar SN75180 TI 
SN74LSl64 TI Reglstar, Inverting Output (clocked flip-flops) 70 Hex TTL to MOS Voltage Translator 130 

8-bIt SerIal-in, Serlal-Out Shift Register TTL RC8201 Raytheon TTL 087812 t National 
TTL 5491 t Fairchild RM8201 . t Raytheon 088812 National 

7491 Fairchild N8201 Signetics 0878L12 t National 
ZN5491 t Ferranti 10 S8201 t Signetlcs 0888LI2 National 
ZN7491 Ferranti Dual 8-blt Serial-In, SerIaI-Out, Shift Register D123A t Siliconix 
H02524 Hitachi 

TTL 9328C AMo 01238 Siliconix 
ITT5491A t ITT 

9328M t AMD o125A t Siliconix 
ITT7491A ITT 

9328C Fairchild 01258 Siliconlx 
MC5491 t Motorola 

9328M t Fairchild 
MC7491 Motorola Qued 2-lnput NAND TTL to MOS Voltage 

1TT9328-1 tlTT 80 Translators 140 
DM5491A t National 
DM7491A National ITT932~ ITT TTL 087810 t National 

7491 Signatics MC8328 Motorola 088810 National 

N8276 Signetics 20 MC9328 t Motorola 087811 tNatlonal 

5491 t Signetics RC8277 Raytheon 088811 National 

SW7491 SW RM8277 t Raytheon 
Qued 2-lnput AND TTL to MOS Voltage 

TL7491 . Telefunken NB277 $lgnetics Tranalators 
SN5491A tTl 4-bIt Shifter, Three-State (Shifts 0, 1, 2, or 3- TTL 087819 t National 
SN7491A TI bits Under 2-Una Select Control) DS8819 National 
TD3491 Toshiba TTL-8 AM25S1OC AMo 

TTL-LS SN54LS91 tTl AM25S10M t AMD 90 Dual ECL to MOS. Driver (also Eel to TTL) 

SN74LS91 TI TTL MC75358 Motorola 150 
Translators MC75368 Motorola 

8-bIt Serlai/Parallel-in RegIster with Sign 
Extend (for use with 25LS 14n4LS384, 30 Hex DTL to TTL Inverter SN75368 TI 

Multiplier) TTL 9109C Fairchild Qued TTL to CMOS Inverter/Driver, Three-
TTL-LS AM25LS22C AMO 9109M t Fairchild 

State 

AM25LS22M t AMD TTL Im5367 ITT 
SN54LS322 tTl Hex TTL to DTL Inverter SN75367 n 
SN74LS322 TI TTL 9112C Fairchild 

For other tranalators, see Interfaoa..Sense 
10-blt Parallel-In, Parallel-Out Bufter 

9112M t Fairchild Amplifiers 
Register, with I\eset (clocked flip-flops) Dual MOS to TTL Level Converter 

MiBcenaneQus TTL RC8202 Ra~n TTL 9625C Fairchild 
RM8202 t Raytheon 9625M t Fairchild 100 Programmable Logic Array (mask 160 
NB202 Signetics 40 

Dual MOS to tTL Level Translator, Three-
programmed) (see also Memory-PLAs) 

58202 t SIgneIIcs State TTL DM7575 t NatIonal (731) 

10-blt Parallel-In, Parallel-Out Bufter TTL MC54468 t Motorola 
DM7578 t NaIIonaI (731) 

Register, with Reset, Inverting Output 
MC74468 Motorola 

DM8575 NaIIonaI (731) 
(clocked nip-flops) DMI57I NaIIonaI (731) 

m RC8203· Rayt}leon 7-Unlt MOS to TTL Level Converter TTL-8 N82S2oo Signatics 
RM8203 t Raytheon TTL SN75270 TI N82S201 Signatics 
NB203 Signetics 

Dual 2-tnput NAND Gate. High Voltage to Programmable Logic Arrays, FIeld S8203 t Signetics TTL Interface, to 30v Input Programmable (See also Memory-PLAs) 
10-b1t Parallel-In, Serlal-Out Shift Register TTL NBT18 Signetlcs TTL IM5200 lntersil 170 
m RC8274 Raytheon 50 S8T18 t Signatics 110 HM7660 Harris 

RM8274 t Raytheon Dual TTL to MOS. Voltage Tranalator HM7861 Harris 
N8274 Signetics 

TTL Dl30A t SlIIconlx TTL-8 NB2S1oo Signiltics 
S8274 Signetics 

0130B Slliconix 582S1OO t Signetics 
10-bit Serial-In, Parallel~t Shift RegIster 

< 
D139A t Slticonlx NB2S101 Signetlcs 

m RC8273 Raytheon 01398 SIHconix S82S101 t Signetics 

RM8273 t Raytheon 8N54S33O tTl (1100) 
Dual2-lnput NAND m to MOS Voltage SN74S330 TI (1100) , N8273 Signatlcs Translator . 

S8273 t Signatics ' SN548331 tTl . (1101) 
TTL 9624C Fairchild 8N748331 TI (1101) 180 

Dual 5-bIt Parallel-In, Parallel-Out Bufter 9624M t Fairchild 
RegIster, (clocked flip-flops) 60 oHOO34 t National ' 120 4-bIt True/Complement Zero/One Element 

m RC8200 Raytheon DH0034C National TTL-H. 54H87 t Fairchild 
RM8200 t Raytheon 087800 t National 74H87 Fairchild 
NB200 Signatics DS8800 National TL74H87 Telefunken 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55°C to 125°C) 
Bold face indicates additional date is provided, 011 the page noted; 

198 Ie MASTER 1977 



\ , 

DIGlTAL-nL (Cont'd) 

FunctIon DevIce Source UN FUnction DevIce Source 

MIIC.llaneou8 (Cont'd) MllCet'aneGU8 (Cont'd) 

4-bIt TrueJCo~ Zero/One Element 8-bIt Synch~s Binary Rate Mulllplier 
(ContInued) , Tn. 5497 t Fairchild 

SN54H87 tTl 7497 Falrchnd 
SN74H87 11 . Tl7497 Telefunken 

Dual 4-/nput ~er (for .H50, H53, H55) SN5497 tTl 
SN7497 11 I m-H 54H60 t Fairchild , 

74~ Fairchild / Synchronous'Decade Rate MUllipller 
1TT54H60 1 tlTT TTL TL74167 Telefunken 
1TT74H80 , rrr 10 SN54101 tTl 
MC3030 Motorola SIiI74167 11 ) 
MC3130 ., t Motorola ' 'TrL-S 548167 t Fairchild 

, 

DM54H80 tNatlonai 748167 Fairchild 
DM74H80 'NatIonal 

4-blt PrloI1ty Regtstei',~abIe , 54H80 t Signattcs 
( 

, ,74H60 SIg/letIcs TTL TL74278 TeIefun~en 

S~, ,tTl SN54278 tTl, 

SN74H80 ' TI SN74278 TI 

TTL-LS SN54l,S278 tTl 
, Triple ~nput Expander (for H52) TI SN74LS276 

'TTL-H 54H61 t ~alrchlld 20 
8-InputPrlorityEncoder 

74H61 Fairchild 
MC3019 Motorola 

' ' m 93180 AMD . 
tAMD 

; 

MC3119 t Motorola 
, 9318M 

/ I' 93180 Falrchld DM54H61 National 
54H61 t Signattcs 9318M t Fairchild 

74H61 SIgnetIcs H074146 \ HItachI 
MC831~ MototoJl ' 

SN54H61 tTl 
MC9318 t Motorola, 

SN74H61 TI 
OM8318 National 

3-2-2-3-1nput ANo.oR ElqIander (forH50, DM9318 t NaIlOnal 
H53, H55) 30 DM54146 ' t National 

'TTL-H, 54H62 t fairchild DM74146 NatIonal 
74H62 ' fairchild 74146 S~ 

" MC3018 , Motorola 54146' tS~' 
MC311S t Motorola lt74146 Telefunken 
DM54H62 t National SN29318 TI 

, DM74H62 t<l8t1ona1 SN38318 tTl 
,! 54H62 tSlgnatici SN54146 tTl 

74H62 Signatlcs SN74148 TI 

SN54H62 tTl m-LS, AM2913C AMD 
SN74H62 TI 40 AM2!II3M t "1.40 

, 

AM25LS148C AMD 
8-bIt ~ ApproxImatIon Reglater 

AM25LSI48M t AMD 
TTL AM2502(: , AMD SN~48 t AMD , AM2502M t AMD "SN74LSI46 AMD , 

AM2!i03C AMD 
AM2503M tAMD lG-1nput PrIoI1ty Encoder 

DM2502 t NatIonal TTL HD74147 Hitachi 

I DM2502C National DM54147 t National 

DM2503 t Natloilal OM74147 National 

DM2503C NatIonal 74147 SIgnetIcs 

, 12"b1t SucceiIaIve 'ApproxIIi!atJon RegIater ,- 50 
54147 t SIgnetIc8, 
TL74147 Telefunken 

m A1A2504C' AMD ~N54147 tTl 
AM2504M t AIAD SN74147 TI 

( DM2504 t National 8-bIt ParIty Tree 
DM2504C National 

TTL MC4006 
( 

McitQroIa 
8-bIt PosItIon Scafar (Tha.output 18 Ihlfted , i 

I 

MC4306 t Motorola 
with reipectto the Input up to 8 ~ • r 

MC54408 t Motorola ' ~bl8d by • ~bIt se/actor cocIa.) 

~ AC6243 Raytheon 
MC74408., Motorola 

-' AM8243 t Raytheon, ' Dual 4-bIt ParIty Tree 

N6243 Slgnatlcs 80 TTL MC4010 " ' Motorola 

88243 t SigoetJcs MC4310 t Motorola 

t MIUIary Temperature Range (-55°C to 125°C) 
, " 

, 'to, MASTER 1,977 

Une 

70 

" 

/ 

80 

i 
) 

90 

100 

110 

" 

I 

120 

, 

( 

MASTER SELECTION QUIDE 

I 

FuncIIOh DevIce Scuce Une 

MilCelianeou8 (Cont'd) 

9-blt. Parity Generator/Checker 

m DM7220 t National 
DM8220 National 

9-bIt OddIE~ Parlty'Generator/Checker 

tTL 54180 t Fairchild 
74180 FiIlrchild 
ZN54180 t Ferrar\tI 130 
ZN74180 ferranti 
HD21i21i HItachi 

,'HD74180, Hitachi 
m54180 t ITT 
1TT74180 , 

( ITT 
, 

MC54180 t Motorola 
MC74180 Motorola 
DM54180 t National 
DM74180 N8tIonaI 

,54180 ' .tRil~ 140 
74180 

) 

Rilytheon , 
" 

RC8262 Raytheon 

AM$262 t Raytheon 
N8262 'SIgnetIcs 

88262 t SIgnetIcs 
54180 t SIgneIIcs 
74181t' SIgnatIcs , 
Sw74180 8W 
TL7480' Telefunken 

, 

,I SN54160 ':1; TI 150 , 
SN74180' ;;:,TI 
74180 ' ',' '''rAW 
SN74LS280 TI 

, SN74LS180 ,TI ' 

m-s 62S62C ,A¥D' 
62S82M ,t AMD 
93S62C Fairchild 
93S82M t F&1£ch1ld 

J DM74S280 National 
746280 SIg~ 180 
N82S62 ~ 
SN54$28O tTl 
SN748280 TI 

12-1nput OddlEven ParIty Checka.rtGenerator 
m 9348C Fairctiid 

9348M t Fikchlld 

m-s 93s48c AMD 
,93S48M t AMD 

CyclIc Redundancy, Checker 

m 9401C Fairchild 170 
, 

94011.4 t Fairchild ) 

4-bIt Universal PreaettabIe Polynomial, 
Generator " ' ' 

TTL 
I 

'MC6504 Motorola 

Potynom/8/ Generator 

m, MC6506 Motorola 

SIngle ErroF Hainm/ng ecide Dateetor and _ 
a.nerator 

TTL MC4041 Motorola' 

BCO-To-Btnary/Elinary-To-BCD,Numbar ' 180 
CoIMIrter " 

TTl'. MC4001 Motorola 
, \'. 
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DIGITAL-TTL (Cont'd) 

Function DevIce Source 

Miscellaneou8 (Cont'd) 

BCD-To-Binary Converter 

TTL ZN54184 t Ferranti 
ZN74184 Farrantl 
DM54184 t National 
DM74184 National 
TL74184 T8Iefunken 
SN54184 tTl 
SN74184 TI 

BCD-To-Binary Converter (Three-State 54/ 
74184) 

TTL DM8898 National 

Blnary-To-BCD Converter 

TTL DM541fi5A t National 
DM74185A National 
DM8899 Nallonal 
TL74185 Telefunken 
SN54185A tTl 
SN74185A n 

Dual Pulse Synchronizer/DrIver 

TTL SN54120 tTl' 
SN74120 TI 

Quad Power Strobe IV strobe or digit driver) 

TTL HD6600-2 t Harris 
HD6600-5 Harris 
HD6805-2 t Harris 
HD6605-5 t Harris 

Phase-Frequancy Detector 

TTL l1C44C Fairchild 
llC44M t Fairchild 
MC4044 Motorola 
MC4344 t Motorola 

Contect Bounce Eliminator 

TTL DM7544 t National 
DM8544 National 

Quad Complementary-Output Elements (for 
symmetrical generation of complementary 
outpula) 

TTL SN54265 tTl 
SN74265 n 

Dual Zero CrossIng Detector 

TTL N8T363 Signetics 
S8T363 t S!gneties 

MOS Dynamic Memory Refresh, Logic Circuit 

TTL MC8505 Motorola 

Dual 4-lnput NAND SchmHt-Trigger 

m 5413 t Fairchild 
7413 Fairchild 
ZN5413 t Ferranti 
ZN7413 Ferranti 
HD2545 Hitachi 
ITT5413 t ITI 
m7413 ITT 
DM5413 t National 
DM7413 National 
7413 Signetles 
5413 t Signeties 
SW7413 SW 
SN5413 tTl 
SN7413 TI 

(Continued) 

200 

Une 

10 

20 

30 

, 

40 

50 

60 

Function Device Source Une Function Device Source Une 

Miscellaneou8 (Cont'Q) Mi8CelianeOU8 (Cont'd) 

Dual 4-lnput NAND SchmHt-Trigger Hex Schmitt Trigger, Inverting (COntinued) 
(Continued) 1L814C RaJlheon (218) 

7413 TRW 1L114M t Raytheon (218) 130 
TTL-LS DM54LSI3 t National " 54L814 - t RaJlheon (218) 

DM74LS13 National 74L814 RlJlheon (218) 
9l813C RIJIheon (218) 74LS14 Signetlcs 
8LS13M t RIJIheon (218) 70 54LS14 t Signeties 
54L813 t RaJiheon (218) SN54LS14 tTl 
7U13 RIJIheon (218) SN74LS14 TI 
74LS13 Signeties VOltage Controlled Oscillator (or Crystal 
54LSI3 t Signeties COntrolled) 
SN54LS13 tTl TTL-LS SN54LS324 tTl 
SN74LS13 n SN74LS324 TI 140 

Quad 2-lnput NANDSchniltt-Trigger Dual Voltage Controlled Osclilator (or Crystal 
TTL 54132 t Fairchild Controlled) 

74132 Fairchild TTL-LS DM54LS124 t National 
HD74132 Hitachi 80 DM74LS124 National 
m54137 t In SN54LSI24 tTl 
Im4137 ITI SN74LS124 TI 
DM54132 t National SN54LS325 tTl 
DM74132 National SN74LS325 n 
74132 Signeties SN54LS326 tTl 
54132 t Signetics SN74LS326 TI 150 
TL74132 Telefunken SN54LS327 tTl 
SN54132 tTl SN74LS327 TI 
SN74132 TI TTL-S SN54S124 tTl 

TTL-LS 9LSI32C Fairchild 90 SN74~124 TI 
9LS132M t Fairchild 
54LS132 t Fairchild 

Voltage Comperator (Analog Input-Digital 
Output) 

74LS132 \, Fcairchild 886C AMD 
DM54LSI32 t National 686M t AMD 
DM74LS132 National Decade Sequencer (sequential 1 of 10 
74LS132 Signetics Decoder) 160 
54LS132 t Signetlcs TIL 9319C Fairchild 
SN54LS132 tTl 9319M t Fairchild 
SN74LS132 TI 9320C Fairchild 

TTL-S 548132 t Fairchild 100 9320M t Fairchild 
74S132 Fairchild 
SN54S132 tTl 

Bus Transfer Switch (transmit-receive 
connections to 4 bus terminals) '. SN74S132 TI 

TIL MC54460 t Motorola 
Quad 2-lnp\!t NOR Schmitt Trigger MC74460 Motorola 

TTL 74232 Signetlcs Triple Bidirectional Bus Switch, Three-State 
54232 t Signeties (Connects any 2 of 3 Inputs tOgelther) 170 

Hex SchmHt Trigger, Inverting TIL-S MC68Bl Motorola 

TTL 5414 t Fairchild MC3449 Motorola 

7414 Fairchild Quad Bus Transceiver 
HD7414 Hitachi 110 TTL-LS SN54LS242 tTl 
ITI54135 t ITI SN74LS242 TI 
m74135 m SN54LS243 tTl 
DM5414 , t National , SN74LS243 TI 
DM7414 National 

, 

7414 'Signetles 4-blt Parallel Bus Transceiver, Non-Inverting, 
Three-State 

5414 t Signetics 
TIL-S MC8T28 180 Motorola 

TL7414 Telefunken 
N8T28 Signeties SN5414 tTl 

SN7414 TI ' 4-blt Parallel Universal Bus Transceiver, 

TTL-LS 9LS149 Fairchild 120 
Storage, Three-State 

9LS14M t Fairchild TIL-S SN54S226 tTl 

54LS14 t Fairchild SN74S226 TI 

74LS14 Fairchild 4-bit Parallel Bus Transceiver, Inverting 
DM54LS14 t National Three-State 

DM74LS14 National TTL-S N8T26 AMD 
(COntinued) (COntinued) 
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DIGITAL-TTL (Cont'd) 

Function DevIce Source Un. 

Miscellaneous (Cont'd) 

4-bit Parallel Bus Transceiver. InVerting 
Three-State (Continued) 

88T26 t AMD 
MCST26 Motorola 
N8T26 Signetlcs 

4-blt Parallel Bus Transceiver. Open , 
ColleCtor Drivers 

TIL-S AM26S1OC AMD 
AM26S10M t AMD 10 
AM26S11C AMD l 
AM26S11M t AMD 
AM26S12AC AMD 
AM26S12C AMD 
AM26S12AM t AMO 
AM26S1?M t AMD 
9640C Fairchild 
9640M t Fairchild 
9641C Fairchild 
9641M t Fairchild 20 

8-bIt Bidirection 110 Port 
N8T31 Signetics 

Octal Bus Driver (Schmitt Trigger). Inverting. 
, Three-State 

TIL-LS AM25lS24OC AMD 
AM25lS240M t AMD 
SN54LS240 t AMD 
SN14LS240 AMD 
74LS240 Fairchild 
SN54LS240 tTl 30 
SN74LS240 TI 

TIL-S SN14s240 TI 

0ctaJ Bus Driver (Schmitt Trigger). Non-
Inverting. Three-State 

TIL-LS AM25LS241C AMD 
AM25LS241M t AMO 
SN54LS241 AMD 
SN74LS241 AMD 
54LS241 t Fairchild 
74LS241 Fairchild 40 

TIL-S SN74S241 TI 

Octel Bus Driver 

TIL"LS SN54LS244 tTi 
SN74lS244 TI 

Hex Current Serislng interface Gate 

TIL-LS SN54LS63 tTl 
SN74LS63 TI 

Microprogram Sequencer 

TIL-LS AM2909C AMD 
AM2909M t AMO 50 

" AM2911C, AMD 
AM2911M t AMD I 

Micro-Address Generator (for bit slice 
microprocessor) 

TIL-S SN54S482 tTl (1089) 

SN74S482 TI (1089) 

t Mmtary Temperature Range (-55°C to 125°C) 
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Ie MASTER 

DIGITAL-SPECIAL 

Function DevIce 
',. 

Source Une Function DevIce Source Uoe Function DevIce Source Line 

Other Digital Device, Other Digit~1 Device, (Cont'd) Other Digital Devie., (Cont'd) 

Analog to DIgital Converter Logic (See also Counter/DIsplay Driver. 1 Decade Up/Down. Programmable DIode Matrix.l0x4 
DVM Logic In this section) (7 segment end BCD output. 0.5 MHz; supply (Continued) 

Mt.l5863 National -12.~27v) HM-OSI t Harris 
MCS1003 t MOS HM-QSS t Harris 130 

Baud Rate Generator/Programmable Divider 
(ROM controlled divider) Counter/DIsplay Driver. 4 Decade Up/Down HM-Ol04 Harris , 

MM5307 National 
(7 segment Output. 0.6 MHz supply-12.5v; 

Programmable Diode Matrlx.6x8 BCD; end serial output versions available) 
COM5016T SMC AY5-4007 GI 70 HM-Q30 t Harris 

COM5016 SMC AY5-4007A GI 
, HM-031 t Harris 

BRI941 Western 10 AY5-4007D GI HM-Q34 t Harris 
HM-Q168 Harris 

Binary Rate Multiplier (supply 5v) Counter/Display Driver. 6 Decade Up/Down , 
SP521B Plessey (7 segment and BCD output. 1 MHz. Programmable Diode Matrix. 8x6 

presattable compare register. latched output. HM-Q4O t Harris 
Binary Sequence Generator. PsuedO Random LED drive maximum count 999999. 995959. HM-Q41 t Harris 
(supply 5v) " or 595999 versions. supply 10-15 v) 

HM-044 tHarris 140 MK50395 Mostek SP540 Plassey HM-Q186 Harris MK50396 Mostek 
Correlator (Continually compares two MK50397 

, 
Mostek 80 Programmable Diode Matrix. IOx16 

Independently clocked aerial Inputs end gives MK50398 Mostek S353 Siemens correlatiori Output) 
MK50399 Mostek 64BCIV TRW \ ' DIVider. diVide by 1/2. 1/525. supply -12v 

'-
Q) -en 
a:s 
~ 

Counter. 6 Decade. BCD output. 5 MHz. 8 MN11S Panasonic 
CUstom Arrays (DIgital and Linear circuits 20 latches (supply5-15v) 
customized In final matallz$tlon) LS7031 LSIComp Divider. divide by 1/2. 1/625. supply -12v 

XR-IIL-<3HIP Exar MN116 Panasonic 
XR-CHIP Exar Counter. 8 Decade. BCD and 7 segment 

, 

ULA Ferranti 
outputs. 5 MHz, latches (supply 5-15v) Programmable Divider (eny modulo from 3 to 

LS7030 " LSIComp 262.14S. supply -12.5) 
MONOCHIP Interdeslgn 3816 Fairchild 150 
MASTERMOS IMI Counter/Display Driver. 7 Decade (7 segment 

Output. supply 2~) 90 DIvider. divide by 2. 0.2 to 1 GHz 
XCI60 Motorola 7208 Intersil MC1690 Motorola 
XC177 Motorola SP1690 Plessey 
XC400 Motorola Counter Time-Base (Oscillator. 

SP8602A t Plessey programmable divider. 10' to 10'. 2xl0-7!. ' 
EC~-ARRAY Plessey 30 6xl0-7!. 6xl0-8! end 36xl0-8!. supply ~ SP8602B Plessey , 
ILL-ARRAY Plessey 12.5v) SP8603A t Plessey 
RlL-ARRAY Plessey MK5009 Mostek SP8603B Plessey 
CGA TRW Dual Countermmer SP8604A t Plessey 

Catculators: Ses Linear-COnsumer MM5865 National SP8604B Plessey 
DF215 SUiconix (801) SP8607A t PIessey 160 

Counter. Gray Code (supply 5v) 
Elapsed TIme Counter (0.01 seconds to 1 100 

SP8607B Plessey 
SP520B Plessey 

, 
SP8607M Plessey hour. supply 2-5v) 

Cou~ter.Decade. ,I GHz and above 7205 Intersll DIvider. dlVide by 4. 0.2 to 1 GHz 
MC1696 Motorola Elapsed TIme Counter (0.01 seconds to 24 MC1697 Motorola 

Counter. 4 Decade (Counts and stores. BCD 
hours. supply 2-5v) MC1699 Motorola 

Output. 0.5 MHz; supply -12.5v) 40 7045 Intersil SP8600A t Plessey 

AY5-4057 GI Programmeble Diode Matrix. 5x5 SP8600B Plessey 

HM-Q74 t Harris SP8613B Plessey 
Counter/DIsplay Decoder. 4 Decade (7 

HM-Q75 t Harris SP8614B Plessey 
Segment end BCD Outputs. 0.25 MHz; supply 
5 ... ) . HM-Q76 t Harris SP8615B Plessey 170 

MKSOO2 Mostek SP8616D Plessey 
Programmable Diode Matrix. 5x8 110 

MKSOOS Mostek HM-Ql0 t Harris 
Divider. divide by 4. above 1 GHz 

MK5007 Mostek HM-Q12 t HarriS l1COSC Fairchild 

Counter. 5 D!lc&de (Includes storage. HM-Q13 t Harrl$ 
l1C05M t Fairchild 

multiplexed BCD output. 0.6 MHz. supply - SP8616B Plessey 
12.5v) 50 Programmable Diode Matrix. 8x5 SP8617 Plessey 

. 

3615 Fairchild HM-Q80 t,Harris SP8619 Plessey 
, HM-Q81 t Harris 

Divider. divide by 5. 0.2 to 1 GHz Dual Count8l'(two 3-decade up/down HM-Q84 t Harris 
counters with latch. BCD othput. 0.5 MHz. 5- SP8620A t Piessey 
15 v) Programmeble Diode Matrix. 4xl0 SP8620B Plessey 180 

LS7040 LSIComp HM-Q90 t HarriS SP8621B Plessey 

Counter/DIsplay Driver, 1 Decade (7 segment HM-Q91 t Harris 120 SP8622B PIessey 
Output. 1 MHz; supply -13.-27v) HM-093 t HarriS Divider. divide by 5/6. 0.2 to 1 Giiz 

MEM1056 GI HM-Ol10 . HarriS 
l1C91C, Fairchild 

Counter/DIsplay Driver. 1 Decade (7 segment Programmable Diode Matrix, 10x4 95H91C Fairchild 
~d BCD output. 1 MHz; supply -13.-27v) 60 HM-OSO t Harris SP8740A t Plessey 

MEM10S6BCD GI (Continued) (Continued) 
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MASTER SELECTION GUIDE 

DIGITAL-SPECIAL (Cont'd) 
I 

FunOIIon ' DevIae a- LIne FunctliJn DevIae a- LIne FUnctIon DevIae Source Une 

Other Digita' Device8 (Cont'd) , Other Digital Devlcee (Cont'd) Other Digital Davie .. (Cont'd) 
DMder. divide by 516. 0.2 to 1 GHz DIvIder. divide by 1t. 0.2 to 1 GHz '~s~SeaL"-'~"" 
(ContInued) SP8650B PJessey I.oc!*I Loop CIrcu\t8 

SP8740B PIessey SP8651B PJessey Freql.l8llC)' to Voltage: Sea Unear-Other ' - SP8740M PJessey SP8652B Piessey DevIce8 
SP8745A t PJessey SP8659A t PJessey , Dual AND/NANOGate (aupply 32-6Ov~ 
SPs745B Plessey. ' SP86598 . PJessey 'SP530A· PJessey, 130 
SP8745M .Plessey 

SP,53OB 
, 

Ptessey DIvIder, divide by 20, 0.2 to 1 GHz 70 
DIvtdar. dIVIde by 6fT, 0.2 to 1 GHz SP8657A' t PIeqey Dual OR Gate (aupply 32-6Ov) 

SP8741A t Ptessey 10 , Sf,>8657B Plessey SP531A Plessey 
SP8741B Plessey " 

SP531B Ptessey DIvIder, divide by 32,,0.2 to 1 GHz SP8741M Ptessey \ 

SP8748A t, PIessey SP8655A t PIessey ComPlex Latch, """ peraistance ~ 
SP87488 Ptessey SP86558 PIessey '(..., 32-6Ov) . 

SP8746M 
SP532A PIessey 

Ptessey DIvIder. divide by 84. 0.2 to 1 GHz SP5328 PIessey 
DIvIder, dIVIde by 8, 0.25 to 1 GHz ': " 8P4020PIessey 

SP86'70 PIessey DIvIder; divide by 84. abOve 1 GHz 
TImIng Element (BUppIy 32-6Ov) 

'SP633A PIessey 140 
bIvtcIer. dIVIde by 8, above 1 GHz SP8750 Ptessey SP533B Ptessey 

,SP8676 Ptessey SP8751 ' Ptessey 80 Gall. Dual OR/NOR (5/4-1nput, 700ns delay. 
SP86n Plessey 20 SP8752 Pressey eeL or m auppHas) 

DIvIder, dI¥Ide by 819. 0.25 to 1 ~ , DMder, divide by 256, above 1 GHz l1C01C FaIrcI)lld 

SP87438 P1esaey spsno PIessey Ha1I EfIect SWItch (senses magnetic field) " 
SP8743M PIessey SP8771 PIe&s8y ON830 PanasonIc 

DIvIder. divide by 10 •. 0.2 to 1 GHz 
SPS?72 Ptessey DM831 'Panasonic 

SP8505 PIessey DIvIder Extender. divide by 4. to extend DN834 Panasonic, , 
SP8s15 PIessey dlVIIIon ~ of two ModuIu8 CowItera,whIIe 0N835 PanasonIc 

SPs6ao& Ptessey 
maIIItaIImO tile ~ (Ie 5/6 to 20121) . ON837 PanasonIc 150 

SP8790A tPtessey, ON838 PanasonIc SP8631B PI8Ssey 
SP87/lOB Ptessey 90 SAS211 Siemens sPss32B PIessey .1-
SP8790M PIessey ULN-3006 ,Sprague SP8634B PIessey 30 

ULN-3008 ~ SP8635B PIessey DIvIder Extender, dIVIde by 8 

SP8638B PIessey SP8794A t Piessey ULS-3008 Sprague 

. SP8637B PIessey SPs794B Ptessey LatchlDrIver. 8-bIt (BUppIy, ::1:-5.12>1) 

'SP886oA tPJessey SP8794M PIessey I'PD754 NEC 
SP8660B PJessey DVM Logic. 3-1/2oec1de (for cIu8J ramp MuItMbrator, astable (programmable pulse 

DIvIder, dMde by 10, above 1 GHz 
IntegnItIon DVM BCD or 7 ~ Output;" 'width. current controlled ,pulse rep. rate, 

160 supply -,5¥)' . , IUppIy 3-7v} 
Mel698, Motorola ' AY5-3507 I Gt MC3380 Motorola 
SP8686 PIessey AY5-3510 GI' 100 Pulse Group Encoder (2141) and Decoder SP8867 PIessey (2151) for pulse width code aystema (25' DVM Logic 3-314 DIgIt (ramp integration, 

DIvicIer, dlvlcle by 10/11, 0.2 to 1 GHz 40 supply -7.s.-1S) codea programmed by RC networks) 

11C90C ' Fairchild AY5-3500 GI 1'MX2~41 TM)( 

95H9OC Fairchild TMX2151 TMX 

95H9OM t FairchId 
DVM Logic. 4 DIgIta(suppIy -17v1 

Regulators, SwItCbIng: Sea L"-'-OtIIer .MN6032 Panasonlc , . 
SP8640A t Ptessey 

DevIce8 ' , 
. SP8640B P1essey DVM logic. 4-1/2 DIgIt, (dual slope SchmItt, Trigger, Complementary Open 

SP8641A tPtessey\ 
1nIegratIon, supply -15,5) Collector Output; supply 2.2 to 8v 170 

SP86418 PJessey MM5330 NatIonal Ul.N-3303 Sprague 

SP8&42A . t Ptessey DVM logic. 4-112 Decade (MuIIIpIexed BCD SchmItt Trigger. Progl'8lilmable 
SP8642B Ptessey output; supply -12;5v) 110 

CA3098 t RCA 
3814C Fairchild : 

t RCA \ SP~B Ptessey, 50 CA3099 
SP8648A ' t PIessey DVM LogIc, 4-3/4 DIgIt, (dual ramp 

. 
SchmItt Trtgger. zener Clamped Output; 

',SP8648B Plessey lnIegratton. BCD and 7 segment output, IUppIy 22 10 8V 
SP8(I48M' PIessey supply5¥) , 

MCC102 MlcroComp AY3-3550 , GI 
\ ~A t Plessey , UW-3304 Sprague 

SP8647B PIeSsey EIecIronIc Organ CIrcuIts: Se8 Une8r-
SchmItt Trigger. Dual: CompIenientaryorn 

SP8647M Ptessey ConIUmer ' 
~ Outputs; supply 2.2 to 8v ' 180 

, . SP8685A t PIessey flIP-flop. D-Type (750 MIU. ECL or m MCC122 MicroComp 
) SP8686B Ptessey supplies) ULN-3305 Sprague 

SP8690A , t PIessey 11C06C FaIrchIld 120 
Schmitt T~ Dual one open Collector SP869oa, ' PIessey 60 FUp-FIop. D-rype Maater-staw (eeL or TTL ~ one Clamped Output; supply 

SP8696A t PIesseY auppIIea) , 2.2 to8v ' , 
SPe695B PIessey l1C7OC FalrchUd UI.N-3308 - Sprague 

. , I 

t Mliltary Temperatura Range (-SS"C to 125"C) , 
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Ie MASTER 

DIGITAL-SPECIAL (Cont'd) 
-, 

, Function DevIc8 Source Une ,Functlon DevIce Source \Une Function DevIce Source 4ne 

Other Digital Devlcea (Cont'd) 

SthmIt.t Trigger, Dual, Low Voltage; 3.Sv 
SN76811 / TI 

Tlmen: See LInear-Timers I 

T.V. cam.a Sync. Generator; supply -12,5v I 
3262A Fairchild 
32628 Falrchild 

. 
/ 

MM4320 National 
MM5320 t, National 

T.V. camera Sync. Generator; supply -15,- 10 " 
21v " 

MN6060 Panasonlc 

T.V. camera Sync. Generator; supply 5v 
l,NA103E Ferranti 

T.V. Color Bar G8nerator 
MM5322 NaIIonBI -

Voltage to Frequency: See Unear-Other 
DevIces ) 

, , 

Waichl~ Unear-Consumer CIrcuItl 

oj 
(, , 

" 

, 

; 

I 

f 

-

~/ 

. 

0' 

I 

-

-
t Military Temperature Range (-55°C to 12S0C) 

Bold face Il1dl ... addHlonal data Is provided on the page noted. 
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.\ .... '. o.rIpti~ 

.w.tch CiRullI 

51408 Two-funclicm LCD Watch/Clock (I1rs/MIn) 

SI424A F1ve.functiOll LCD Watch (His/Min or See 
or Month/Date with altematins time/date 
mode and vol. tripler ~y e>ptiom) 

SIIOl1 Six.functlon LCD plus alarm/chronometer/ 
alternate time zone oplicms 

PIn No. fleIcriptlon 
I' 

Clock and DVM CiRullI 

5uis6 "LED/Gas D. 'AutoClock (3IUigjts) 
SI998A. SO/60Hz Une Clock (4 cJi~is)'J.ED 
SI9988 · SO/f1!.l Hz tine C1k.-Gu Discha .... 
SI998C SO/6O Hz Une C1k.-F1l101'eicent \ 

• CiRullI 
.,.\ sil93 7 St..,;frequency DiYider 

. SI0129/3O/3I, · 6 St.,. freqUency Divider(\) 

S2'SS 
} 

7 Out Frequency Synthesizer 
S25S6 6 Out frequency Synthesizer 
S2566 Rhythm ROM 
S2567 , , Rhythm CoUnter 
s5024O/41/42 ,Tep Octave Synthesizer 
58890 Rhyiluii Generator 
59660 • Rh~hni Gel/lrator(Zl 

( J) Optlortll/ 70Stqe divider. with dllferent pinout, Is llWIi"'bIe 
(2) rtlrlous pinOuts lMliltibie 

.~ 

31& 

31& 
>. 

4' 

....... 
St!PPty(VI 

\ 

+6 to +16 
+8 to +26 
+8Ito+33 
+8 to t2§ 

\ 

;·14.,28 
..• 14.-27 

·15.-27 
-15.·27 ' 

,.IS.·27 

, ·15.-27 
·11.-16 

-12 . 
-12 

..... Plclclgi .. 

Supply ,,- .Oit DIP 
(VI " (1Tl 

+1.5 'CMOS 51409 51408 
\ 

+1.5 CMOS 514~4A ~ SI427A 

( 
+I.S CMOS SIIOIl 511012 

110 ..... Oil • "- flick-. (mW) 

MOS 70 'P_lz liT' 

MOS 300 Pol2 IT 
MOS 300 ~_Il If 
MOS 300 p-Il. IT 

., , , 

MOS 300 P-I~ ID 
MOS 35i) p_12 ID 
M05 , .. 400 HIVT ID 

M~ 400 HIVy ID 
MOS 300 HIVT IW 
MOS 400 HI VI 10 
MOS 36D P·I IU 

'MOS, 400 P.12 'IT 

MOS' 400 P.12 IZ 

Liquid Crystal DISplays for . 
, . \ . ' 

Watches/Clocks/Instrwneilts 
DeYiceNo. Description AppHc:ation Compatible 

, Circuit 

DS130A Series . A 3*-digit, 3-Volt distlaY sujtable for use in men's watches. 8pecial-oider Watch 8140S 
(formerly 823570) optionsavailable: - hinner glass version _ Custom artwork· / 81424A 

DS135A Series A 3*-digit, 3-Volt display Suitable for use in men's watljhes. 8pecial-ol'der Watch 8140S-9 
(formerly 823590) options available: - Thinner glass version - Custom artwork 81424A 

81426A 
DS137A Series A 5*-digit, 3-Volt display suitable for use in men's watches. Special-order Watch 
(formerly 823(10) options available: • Thinner glass version _ Custom artwork' . , 

DS141A Series A 5*-digit, 3-Volt display with "date'" and ''Sec" annunciators, suitable 
.... 

Watch Nortec5022 
. (formerly $23620) . for use in men's .watches. 8pecial order options liVliilable: Micropowtll' 

- Thinner glass v~n - Custom artwork MPS712S 
. DS143A Series A proIfoked ladies 3*-digit watch display_ Watch 

DS145A .Series A very popular glass size for 3*'-digitwatch display_ The glass size,is the Watch 8140S 
(formerly 823652) prime industry standard, and will be used for several new digit conf'JgU- .- 81~24A 

rations. 8pecialorder options .vailable: - Thinner glass version 
. - Custom artwork ' 

D81SlA Series A.3*-digit display with extremelYlar~'digits in a popular-sized display Watch _ 8140S 
package •. 8pecial orcler option ,vailab e: • Custom artwork 81424A 

DS154A Series A 4-d~it alphanumeric watch display with alullmciators in a rery popular Watch AMI slioll 
glass SIze, destined to becOme an industry standard. 8pecial.order option Intersil 7210 
available: - Custom artwork . 

DS160A Series A Propo,ed"Uni-Sek" sized display ~t could be used in either a manls Watch 8140S 
or ladies' watch. . 81424A 

D8300ASeries A 5*-digit clock disp18y with ."date" and "Sec" annunciators, packaged Cock NortecS022 
", .. in a popular glass siZe, with, a primary digit height of 0_7;in. . Micropower 

MP87125 

DS30lA Series A3*-digit combination clock/instrument display, packaged in a PoPular Cock/ 814OS, 
glass size, with a digit height of 0.5 in_ Instrument 81424A 

. DS302A Series . A 3*-digit clock displaY with "AM/PM',' annunciators, packaged in a Cock 8140S 
. popular glass size, with a digit height of 1.1 in. . 

" 
81424A 

I . .' 
It'S 

~ 

Complete Data Sheets on all Standard Products Amiable from 
Ycnll'Local AMI Sales Office Listed Inside the Front Cover 'standard' 

atAIMII~ 
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m HARRIS 
SEMICONDUCTOR W A DIVISION OF HARROSCOAPORATOQN 

HABBIS is BIG in CMOS 
All three major series ... 54C/74C, 4000, and J4500 
Harris now offers commercial devices in both CERDIP and Epoxy 410-8, rated for-40oC to +850 C. And high-rei versions
CERDIP and Flat-Pack for'-550 C to +1250C. All devices available in chip form as well. 

DESCRIPTION 

ARITHMETIC FUNCtiONS 
4-Bit Full Adder 

4-,Bit Binary, Full Ad~ef 

4-Bit Magnitude Comparator 

COUNTERS 
Decade CounterlDivider 
Presettable Divide...by-"N" Counter 

14-Stage Binary/Ripple Counter 

Divide-by-8 Counter/Ofvider with 8 Oecoded Outputs 

7-Stage Binary/Ripple Counter 

P,ewttal;>le Up/Down Counter 

12-Bit Bjnary Counter 

Synchronous Decade 
Synchronous Binary 

Fully Synchronous Oecad~ 

Syncllfonous Up/Down Decade 

Synchronous Up/Down Binary 

4-Bit Counter17 Segment Output 

BCD Up/Down Counter 

Binary Up/Oown Counter 

Dual BCD Up Counter 
Dual Binary Up Counter 

Oecade Counter 

4-8it Binary Counter 

F uU Sync Binary Counter 

4 De,cade Counter Divider I 

4 Decade Counter Divider with DisPlay' Select 
Minutes and Seconds Counter Divider 

3% Decade Counter Divider 

Programmable BCO/Oivide-by-N Counter 

Programmable BCD Binary Divide-by-N Counter 
GATES/BUFFERS 

Dual 3-lnput NOR Gate 

Quad 2-lnput NOR Gate 
Dual 4-lnput NOR Gate 

Dual Complementary Pair with Inverter 

Quad 2-lnput NAND Gate 

Dual 4-lnput NAND Gate 

Quad AND/OR Select 

Triple 3-lnput NAND 

Triple 3-lnput NOR 
Quad 2-lnput Exclusive OR 

Hex Buffer/Converter, Inverting 

Hex Buffer/Converter, N'on-I nvertin~ 
Hex Inverter 

Quad Exclusive-OR Gate 

Quad 2-lnput AND Gate 
Quad 2-lnput NAND 

Quad2-lnput NOR 
Hex Inverter 

Quad 2clnput AND 

Triple 3-lnput AND 

Dual 4--lnput NAND 

8-lnput NAND 
Quad 2-lnput OR 

Quad2-lnput Exclusive OR 

Three State Hex Buffer 

Three State Hex Buffer 

Hex Buffer/Converter, Inve'rting 

Hex Buffer/Converter, Non-Inverting 

Hex Inverting PMOS Buffer, 

© Ie MASTER 1977 \ 

FUNCTIONAL INDEX 
DEVICE NO. OESCRIPTION DEVICE NO. 

HD-4ooBB 

HD-74CB3 

HD-14585B 

HD-4017B 

HD-40IBB 

HD-4020B_ 

HD-4022B 

HD-40248 

HD-4029B 

H0-4040B 

HD-74CI60 

HD-74C161 
HO-74C162 

HD-74C192 

HD-74C193 

HD-74C925 

HD-14510B 

HD-14516B 

HD-14518B 
HD-14520B 

HO-74C90 

HD-74"<':93 

HD-74C163 

HD-74C925 

HD-74C926 

HD-74C927 

HD-74C928 

HD-14522B 

HD-14526B 

HD-4oo0UB 

HD-400IB 
HD-4oo2B 

HD-4oo7B 

HD-401IB 

HID-4012B 

HD-4019B 

,HD-4023B 

HD-4025B 

HD-4030B 

HD-4049UB 

HD-4050B 

HD-4069UB 

HD-4070B 

HD-4OBIB 
HD-74COO 

HD-74C02 
HD-74C04 

HD-74COS 
HD-74CIO 

HD-74C20 
.tlD-74C30 

HD-74C32 

HD-74CB6 

HD-80C96 

HD-80C97 

- HD-74C901 

HD-74C902 
HD.74C903 

Hex Buffer (MOS Interfacel 

Hex Open Drain N-Channel Buffer 

Hex Open Drain P-Channel Buffer 

Hex 3-State Buffer 

4-Bit AND/OR Selector 

DECODERS MUL TlPLEXERS 
BCD to Decimal Decoder 

-Single B-Channel Multiplexer 

Differential 4-Chan,:\el Multiplexer 

Triple 2-Channel Multiplexer 

Quad Bilateral Switch 
BCD to Decimal Decoder 

BCD to 7·Segment Decoder 
8-Channe' Digital Multiplexer 

4-Line to 16-~ine Decoder/Demultiplexer 

Quad 2-lnput Multiplexer 

8-Channel Data Selector 

4-;Bit Latch/4 to 16-Une Decoder· 

4-Bit Latch/4 to 16-Une Decoder 

Dual 4-Channel Analog Data Selector 
BCD to 7-Segment Latch/Decoder/Drivel 

BCD to 7-Segment Decoder 

FLIP FLOPS 
Dual "0" with Set/Res.t 

Dual J-K with Set/Reset 

Quad Clocked "0" Latch 
Quad Three State NOR ResetlSet Latch 

Quad Three State NAND ResetlSet Latch 

Dual "J-K" MasterlSlave 

Dual "0" with Set/Reset 

Dual "J-K" MasterlSlave Preset 

Dual "J-K" 

Quad "0" Three States (Quad Latch) 
Hex -'0" 

Quad ·'0" 

SHIFT REGISTERS 
IS-'5tag. Static 

8 Stage Synchronous Parallel Input/Serial Output 

Dual 4 Stage with Serial Input/Parallel Output 

8 Stage Asynchronous Parallel Input/Serial Output 

4 Stage with J-K Input and True/Complement Output 

4-Bit RightCShift Left-Shift 

8-Bit Serial-In Parallel Out 

lj,Stage Synchronous Parallellnput/Seria' Output 

4-Bit Parallel-In Parallel-Out 

SPECIAL FUNCTION 
Hex Schmitt Trigger 

64-Bit RAM 

256-Bit Three State RAM 
Dual Monostable Multivibrator 
Hex Schmitt Trigger 

16-Key Keyboard Encoder 

2O-Key Keyboard Encoder 
BCD to 7-Segment Latch/Decoder/Driver 

BCD Rate Multiplier 

Dual One Shot 

Hex Schmitt Trigger 

All Listed 74C Devices are also Available as 54C. 

All Listed ape Devices are, also Available as 70e. 

HD-74C904 

HD-74C906 

HD-74C907 

HD-14503B 

HD-14519B 

HD-4028B 

HD-405IB 

HD-4052B 

HD-4053B 

HD-4066B 

HD_74C42 

HD-74C4B 

HD-74C151 

HD-74C154 

HD-74C157 

HD-14512B 

HO-I4514B 

HD-14515B 

HD-14529B 

HD-14543B 

HD-1455SB 

HD-4013B 

HD-4027B 

HD-4042B 

HD-4043B 
1+0-4044B 

HD-74C73 

RD-74C74 

HD-74C76 

HD.74Cl07 

HD-74CI73 
HD-74C174 

HD-74C175 

HD-4006B 

HD-401~ 

HD-40158 

HD-4021B 
HD-4035B 

HD-74C95 

HD-74Cl64 

HD-74CI65 

HD-74C195 

HD-74C14 

HD-74cB9 
HD-74C2oo 

HD-74C221 

HD-74C914 

HD-74C922 

HD-74C923 
HC-14511B 

HD-14527B 

HD-I4528B 

HD-14584B 
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Family Features 
These circuits employ icomplementary MaS (CMOS) to achieve low power dis
sipation, high noise il'lllflUnity and wide' power supply voltage ranges with 
symmetric rise and' fall times. Features such as these make th,4oo0 and 54C/ 
74C families ideal for use in digital systems. . . 

The 4000 series is popular b'ecause of the wide range of logic functions and 
readily abundant supply. . 

The. 54C/74C series is ideal for "worse case" noise'immunity design. Fllnction 
and .pin out compatibility with 54/74 m devices minimizes design time for 
those designers already familiar with that logic family. 

\ '. . 

• Wide Supply Voltage Range 3.0V to 15V 

• Guaran1lled NQise Margin 1.0\1 
• Hi~ Noise Immunity 0.45 Vee Typ. 

• Low Power 10nW Typ. for Gates 
10"W Typ'. for MSI Gircuits 

• All inputs are protected from 
. damage due to static discharge 

by diode clamps to Vee and 
GND unless otherwise noted. 

DISTRIBUTED 
DIODE 

_____ CMOSProduct Code ____ _ 
I 

Harris CMOS Products are designated by "PRODUCT (fODE". When ordering, please refer to products by the fuJI 
code. Harris Products will always begin with "H". Specific device numbers will always be isolated by hyphens. . , 

fllllll SERIES 6fC/1fC SERIES 
EXAMPLE: HARRIS LOGO (lETTER - H} r n FAMILY DESIGNATION (LETTERS} 

PACKAGE TYPE (NUMBERS} rr SPECIFIC DEVICE TYPE NUMBERS & LETTERS 
rTEMPERATURE RANGE (NUMBERS} 

HOI - 4001A 2 

FAM,LV (LETl'ERS} I PACKAGE (NUMBERS) 
D - DIGITAL 1 - DUAL IN-LINE CERAMIC 

9 - FLAT PACKAGE 
I TEMPERATURE RANGE 

2 - -55°C to + 125°C 
9 - -40OC to +850C 

\ PACKAGE TYPE (NUMBERS} 

EXAMPLE: \HARRIS LOGO (LETTER - H} I ,FAMILY DESIGNATION (LETTERS} , 

.. I rF\::;~:::~::=~='" 
H D 9 - m;o 

FAMIL v (I.,ETTERS} .1 
D - DIGITAL , 

PACKAGE (NUMBERS} 
1 - DUAL IN-LINE CERAMIC 
9 - FLAT PACKAGE 

1
, TEMPERATURE:RANGE' 

54C - -55°C t. +1250 C 
74C - DoC 1O.+70.C 

______ Packaging Code-____ -
Code 1U 14 .LEAD CE~AMIC D.I.P; (CERDIP)* 

208 

m11 r-i'" t.010 

.OTYP_! L ~\';~~ 
Code 1W 16 LEAD CERAMIC D.I.P. (CERDIP) * 

INDEX 
NOTCH 

Code 9V TO-:86 (METAL BOTTOM) 
BRAZED ,SEAL FL:.AT PACK * 

2 I It .13 ~~f 12 
.017 t • II .01 • I: ' . 050 TVP. 

t 10 

I ) I • 
tJ \-.zso M~I t .:: . .J I-

,)58 

t : 
. .01. REF, 

t t ,OOS1,1I02 . 

Code 9l 16 LEAD BRAZED SEAL 
FLAT PACK * 

II 
15 

It 
13 

12 

.011 11 
i.102l 1 

• I 

t I 1_.2Jo-:-I_.330IIIN:_1 
f..----.• 58-----i 

~.~ B 

:---C==:::b~~~1 

SEATING'lANE . 

T: 
.410 • 

t.015 I 

'. 1~ I 
.070 IIAx·:-1 ' I...:... 
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9LS 
25LS 
54LS 
74LS 

Total Low-Power Schottky from. Raytheon, 
Raytheon offers the full family of low-power Schottky device~: The nevv 
militarY standard 9LS, the high-performan~e 2SLS, the old military stan
dard54LS and the industtial/commercialstandard 74L.S devices: 
, Are you specifiying SOpF at 2K!l? Well, Raytheon has put together the 

most comprehensive specifjcations available in the industry. Check over 
our specifications and see for yourself that Raytheon standard p(oducts 
will meet or exceed your most demanding requirement. We have 79 types 
available now, with' 30. more in development. \ 

For our full digital product catalog, contact your local distributor' or 
Raytheon Company, Semiconductor Division, Department LS, 3S0 Ellis 
'Street, Mountain Vie~, California 94042, (41S) 968-9211. \ 

~, Ie MASTER 1877 

CALIFORNIA' 

~AegIC!flllI 
350 Ellis Street 

, Mountain View. CA 94042 
(415) 969-3475 • , 
Raytheon Regional 
Safes Offtce , 
2212 Dupont Drive 

, , Irvine. CA $2664 
(714) 833-9042 

FlEW SALES OFFla:8 

FLORIDA 
Ravttwon Regional 
Safes OffIce 
9600 Gandy BMI .• Suite 203 
St. Petersburg. FL 33702 
(813) ~78-2221 
IW~-

~:"'~ 
3158 Des Plaines Avenue 
Des Plaines. IL 80018 _ 

, (312) 297·5540 

NEW JERSEY/ 
MASSACHUSElTS EASTERN PENN. 

~1onaI ~~~Aeglonal ' 
155 MlddleHx Turnpike 5090 Central Highway 
Blirlil1Qlon; MA 01803 Pennsauken. NJ 08109 
(617) 272-8500 (60$) 663-4066 
MINNESOTA NEW YORK 
R~ RegIonal • Raytheon Regional 
Safes Offlce ' 'Setea Offlce 
3250 West 66th Street ' 275 Broad HOllow Road 
Minneapolis. MN 55435 MelVIlle. NY 11746 ' 
(612) 920-1935 (518) 420-0700 

DAYTHEO~ 
SEMICONDUCTOf\ DMSION 
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LSOO LS04 

Positive-NAND Gates, Hex Inverters LS10 LS20 &':S30 

PIN-OUT AND LOGIC DIAGRAMS 

LSOO LS04 
QUADRUPLE 2·INPUT NAND GATE HEX INVERTER 

6 

5 4 3 
Vee 4B 4A 4Y3B 3A 3Y 

~~ti 
8 . 7 

7 

8 WM 
1A ,tB 1Y 2A 2B 2V GND 

Positive logic: Y = AB 13 141 

Die Size .047 x .048 Die Size .048 x .051 

LS10 

6 

5 

4 

3 

2 

LS20 

Vee 6A 6V SA 5V 4A 4V 

@UU~ 

Ma~m 
1A ',lV 2A 2Y 3A 3V GND 

positive logic: Y = A 

TRIPLE 3-INPUT NAND GATE DUAL 4-INPUT NAND GATE 

10 

11 

12 

Die Size .052 x .054 

t[AYTHE03] 

210 

13 8 

14 7 

6 

2 4 5 
positive logic: Y = ABC 

Die Size .042 x .044 

LS30 
8-INPUT NAND GATE 

3 4 5 

Die Size .042 x .044 

Vee NC H @@12 

positive logic: Y = ABCDEFGH 

1A 1B NC1C 10 1V GND 

positive logic: Y 0: ABCD 

NC - No intemal connection 
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LSOO LS04 
LS10 LS20 LS30 Positive-NAND Gates, Hex Inverters 

/ 

Recommended Operating Conditions 
9LS/54LS 9LS/74LS 

Unit . , 

Min Nom Max Min Nom Max 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 

.Normalized fan-out from each output, N 
I High logic level 20 20 
I Low logic level 10 20 

Operating free-air temperature,T A -55 125 0 70 °c 
/ ,,',,' " ' 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted.) 

Parameter T •• t Condltlon.- " 

9LS/54LS 9LS/74LS 
Unit i 

Min Typ** Max Min Tyt)** " Max -
VtH 2 ,2 V 

Vtl 0.7 0.8 V 
VI Vce=MI,N.' 11=-18mA, -1.5 -1.5 V 

VOH Vec=M IN, Vil =Vllmax, IOH=-400IlA. Vil =0. 7V 2.5 3,~4 2.7 3.4 V 

VOL Vcc=MIN, VtH=2V ,IOL =4 mA 0.25 0.4 0.25 0.4 V 
110l=8 mA 0.3 0.45 V 

II Vcc=MAX, Vt=7.0V ' - 0.1 0.1 mA 

IIH Vcc=MAX, ,VI=2.7V 20 20 IlA 
III Vce=MAX, VI=0.4V -0.36 -0.36 mA 

los Vce=MAX, -15 -100 -15 -100 mA 

ICCH 
V cc=MAX, All inPUts at OV , LSOO,04,l 0,20 0.2 0.4 0;2 0.4 

mA " 
~, I LS30 0.35 0.5 " 0.35 ' 0.5 ; 

ICCL Vcc=MAX, All inputs at 4.5 V 0.6 1.1 0.6 1.1 mA 
" .. '*For ,conditions shown, as MIN or MAX" use the appropriate value specIfIed under recommendecl operjltlng conditions for the applicable 

device type. ' '. ' 
**AII typical values are at Vee "5V. TA - 25°C. 
tNot more than one output should be shorted at a time. 

Switching Characteristics V ' = SV Over ,Recommended Free-Air Temperature Range , cc 

Parameter I -.5SOC I +25°C +125°C 
Min Typ Max Min .Typ I Max Min I Typ I Max 

Unit 

Teat Condltlona: CL = 15pF, RL = 2kO ISee Fig. A. page 2-147) 

tPlH LSOO,04, 
10,20 6 12 3.0 5.0 10 7 12 ns 
LS30 7 11 4.0 6 1.1 9 15 . 

tpHl LSOO,04,10, g 15 ;3.0 5.'0 10 8' 14 , 
LS20 I 10 16 4.0 8.0 12 10 16 ns 
LS30 18 25, 6.0 15 20 lO ,17 

Teat C()ndltlona: CL = 50pF, RL = 2k0 ISee Fig. A. pege 2·147) 

tplH LSOO,04, 
10,20 g 15 g 15 10 16 ns 
LS30 8 13 8 13 12 18 

tpHl LSOO,04,10, 11 17 to 16 10 16 
LS20 12 16 . 12 16 12 18 

I 
tis 

LS30 27 35 21 28 16 23 
I 
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Positive-NAND Gates, HC!tx Inverters 
With Open-Collector Outputs 

PIN-OUT AND LOGIC DIAGRAMS 

, "LS01 ' , 

LS01LS03 
LS05 LS12 LS22 

LS03 , 
QUADRUPLE 2-1NPUT NAND GATE QUADRUPLE 2-INPUT NAND GATE 

12 11 10 9 

13 8 

Vee 4V 48 4A 3V 3B 3A' 

rrg~ll 
Vee 4B 4A 4V 3B 3A 3Y 

OO~lhi 
14 7 

6 QWm W~ 
IV IA lB 2Y 2A 2B GND lA lB IV 2A 2B 2V GND 

positive logic: Y = AB positive logic: V = AB -

Die Size .047 x .048 Die Size .047 x .048 

LS05 LS12 
HEX INVEAnI' , TRIPLE, 3-IN~UT NAND GATE 

9 

10 

11 

12 

13 14 1 

Die Size .048 x .051 

[EAVTHEO?) , 

212 

Vee &A 8V SA 5V 4A 4V 

5~ fiDUUrpJJ 
4 

3 

2 

~tdJ~m 
IA IV 2A 2Y 3A 3V GND-

,13 14 1 2 
positive logic: V = A 

Die Size .052 x .054 ' 

LS22 " 

DUAL 4-INPUT NAND GATE 

2, 45-

Die Size .042 x .044 

NC-No intemal connection 

8 

7 , 

6 

/ 

~~rnIW 
IA 1B NC Ie 10 IV GNO 

positive logic: V = ABCD 

positive logic V ,= ABC 
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LS01' LS03 
LS05 LS12 LS22 

Positive-NAND Gates, Hex Inverters 
With Open-Collector Outputs 

Recommended Operating Conditions 
, 

t 

Supply voltage, Vee (See Note 1) 
High·level output voltage, VOH 
Low-level Ol,ltput current, 10l 
Operating free-air temperature, T A-

NOTE t: Voltage values are with respect to network ground terminal. 
/ 

9L,/54LS 
Min Nom Max 

4.5 5 5.5 
5.5 
4 

-55 125 

9LS174LS 
Unit 

Min Nom Max 

4.75 5 5.25' V 
-' 5.5 V 

8 .rnA 
,10 °c 

Electrical Characteristics OverR.commended Free-Air Temperature Range (Unless Otherwise Noted)' 

Parameter re.t Condition.· , 9LS/54LS 9LS174LS 
Unit 

( Min ryp·· Max Min Typ" "Max 

VIH 2 2 V 

VIL \ 0.7 0.8 V 
VI Vee=MIN, ',=-18rnA ' -1.5 -1.5 V 

'OH Vee=MIN, VOH=5:5V Vll=0.7V 100 100 IlA 

VOL 
IOl=4rnA 0.25 0.4 0.25 0.4 

Vee=MIN, VIH=2V IOL=8rnA 0.3 0.5 V 

II Vec=MAX, VI=7.0V 0.1 0.1 rnA 

IIH Vcc=MAX, VI=2.7V 20 20 IlA 
III 'Yce=MAX, VI=0.4V -0.36 -0.36 rnA 

ICCH Vcc=MAX, All inputs at OV 0.2 -0.4 0.2 0.4 rnA 

'cel Vce=MAX, All inputs at4.5V 0.6 1.1 0.6 1.1 rnA 
, 

"For conditions ShOW? as MIN or MAX, use the approprIate value specified under'recommendecl operating conditions for t~ applicable" 
device type.' , " . , -

. ··AII typical values are at Vee:= 5V. TA = 25°C. , 
tNot more than one output should be shorted at a time. 

Switching Characteristics, V cc = 5VOver Recommended Free-Air Temperature Range 

Parameter I -55"C I +25"C I +125"C1 
I Min I Typ I Mall I Min I Typ I Mall I Min 1 Typ' 1 Max 1 Unit 

Tt •• Conditions:' CL .. 15pF; RL' =2kO (See F~re B. page 2·147) , 

tPlH 1 'I I 1 7.0 I 14 1 ,22 I ' I I I 'os 

tPHl I I I I 4.0 110 I 18 I. I' I 1 ns 
Test Conditions: CL = 50pF,RL = 2kO (See Figure B, page 2·147) 

tPLH I ' I I I I I 'J I II I ns 
tPHl 1 I I I I I I I 1 I ns 

I ' 

. t;:~YtHEo3j 
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Positive~NOR Gates LS02 'LS27 

PIN-OUTAND LOGIC QlAGRAMS 

LS27 , 
QUADRUPLE =OT NOR GATE TRIPLE 3-INPUTNOR GATE 

2 3 4 5 

Die Size .053 x .053 

Vee 4Y 48 4A 3Y 38 3A 

~tirr~ 

QlWm 
1Y 1A 18 2Y 2A 2B GNU 

poSitive logic: Y = A+B 

Recommended Operating Conditions 
, 

Supply voltage, Vee 

2 ,3 4 

Die Size .053 x .053 

9LS/54LS 

Min Nom 

4.5 5 
L High logicl,~vel . 

Normalized fan-out from' each output, N 
I'Low logic level 

Operating free-air temperature, T A -55 

9LS174LS 
Max Min Nom 

5.5 4.75 5 
20 

,10 

125 0 

Max 
Unit 

5.25 V 
20 
20 

70 °C 
Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noteel) 

Parameter Test Condltlons* 
9LS/54LS 9LS174LS 

Unit 
" Min Typ** Max Min Typ** Max 

VIH 2 2 V 

Vil 0.7 0.8 V 

VI Vee=MIN, IJ=-18mA -1.5 -1.5 V 

VOH Vec=MIN, Iml=-400IlA Vll=O.7V 2.5 3.4 2.7 3.4 V 

VOL Vec=MIN, 
10l=4mA 0.25 0.4 0.25 0.4 

V 
IOl=8mA 0~35 0.5 

II Vce=MAX, VI=7V 0.1 0.1 rnA 

IIH Vce=MAX, VI=2.7V 20 20 IJ,A 

III Vce=MAX, VI=0.4V -0.36 -0.36 mA 

lOS Vec=MAX, I -15 -100 -15 -100 mA 

leeHt Vcc=MAX, All inputs at OV 
LS02 1.6 3.2 1.6 3.2 

mA 
LS27 2.0 4.0 2.0 4.0 

ICCl Vec:;=MAX,Allinputs at 5V 
LS02 2.8 5.4 2.8 5.4 

rnA 
LS027 3.4 6.8 3.4 6.8 . . . . .. 

·For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating condl,tlons for the app! lcab Ie 
, device, type. 
HAil typical values are at Vee = 5V, TA = 2Soe. 
tNot more than one output should be shorted at a time. 

Switching Characteristics, V cc = 5V Over Recommended Free-Air Temperature Range 
I -ssoe I +2SOC I , Parameter 
I Min I Typ I Max I Min ,Typl Max I Min 

Test Conditions: CL = 1SpF, RL = ,2kO (See Fig. A, page 2·147) 

tplH I ' I J I 3.0 6.0 -' 
tPHl , I I I 3.0 5.0, I 
Test Conditions: CL = 50pF,RL = 2,kfl (See Fig. A, page 2-1411 \ 

tPLH 
tPHL 

C€OAYTHEO:;J 

214 

I I 
I I 

I I J 
I I , I 

10 I 
10 I 

I 
I 

+ 12SOC 

Typ I Max 
Unit 

I ' ns 
, , ns 

J ns 

I ns 
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LS08 LS11 LS21 Positive-AND Gates 

PlN-OUT AND LOGIC DIAGRAMS· 

LS11 LSOI 
QUADRUPLE 2-INPUT AND GATES . TRIPLE 3-INPUT ~D GATES 

13 

14 

) 
2 3 45 

Die Size .045 x .056 

Vee 4B 4A 4Y 38 3A 3Y @tTtT 
·w~ 

1A1B 1V 2A 28 2Y GNQ 

, positive logic: V = AB 

2 ·4 5 

Die Size .042 x .044 

NC-:-No internal cOnnection 

, 

8 

7 

6 

Recommended Operating Conditions , 

Supply voltage, Vee / 

10 .. iRYi 

11 

12 

Die Size .052 x.054 

~~mIW 
1A 1B NC 1C 10 .1Y GNU 

positive logic: Y = ABCD 

9LS/54LS 
Min Nom Max 

4.5 5 5.5 

l\Iormalized fan-out from each output, N 
I High logic level 20 
I Low logic level 11 

Operating free-air temperature, T A -55 .. 125 

positive logic: V = ABC 

9LS174LS 
Unit 

Min Nom "ax. 

4.75 5 5.25 V 
, 20 

20 
0 70 °c 
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Positive-AN[) Gates LS08 LS11 LS21 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noteel' 

Param.eter T •• t Conditions· 
9LS/S4LS 9LS/74LS , Unit 

Min TVp·· Max Min TVp·· Max 

VIH 2 ~ V 

Vil 0..7 0..8 V 

'VI Vcc.;::MIN, 1,.;::-18mA . -1.5 ' -1.5 V 

VOH Vcc=MIN, 'IOH=-4o.o.MA VIH=2.o.V 2.5 3.4 2.7 3.4 V 

VOL 
10l -4rnA 0..25 . 0..4 U.2b U.4 

V 
IOl =.8rnA 0./35" 0..5 

II 'Vcc=MAX, VI=7.o.V 0..1 0..1 rnA 

IIH Vcc=MAX, VI=2.7V 20. 2() ,MA 

III Vcc=MAX, . VI=o.·4V 
, -0..36 -0..36 rnA 

loS Vcc=MAX -15 -100 -15 -10.0. rnA 

ICCH Vcc=MAX, All inputs at 4.5V 0..6 1.2 0..6 1.2 rnA 

ICCl 'VCC=MAX, All inputs at o.V 1.1 2.2 1.1 2.2 mA 

*For conditions shown as MIN or MAX. use the appropriate value specified under recommendeCI operating conditions for the applicable 
device type. ' , 

**AIi typical values are at Vee = SV. TA = 2SoC. 
tNot more than one output should be shorted at II time. 

Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range I 'CC -

Parameter 
-55OC +25°C +125OC 

Min t Typ Max Min Typ Max Min Typ Max 
Unit 

Teat Condltlona: CL = 15pF~ RL = 2kG (See Fig. A, page 2-147) , 

tplH LSo.8.11 9 4 8.5 1.3 9 14 
, . 

LS21 10.' 15 9 14 10. 15 
ns 

t PHl LSo.8,11 6 11 6 10. 8 12 
LS21 6 11 6 10. 8 12 

ns 

Teat Conditions: CL = 50pF, RL = 2kG (See Fig. ,A, page 2-147) 

tplH LSo.8,11 11 17 10. 15 11 16 
LS21 12 18 11 16 12 17 

ns 

tpHl LSo.8.11 10. 15 ~ 8 12 11 16 
LS21 10. 15 8 12 11 16 

ns 
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LS09 .LS15 
Positive-AND Gates· 

. With Open-Collector Outputs 
\ . , 

, . 

PIN-OUT AND LOGIC DIAGRAMS 

13 

14 

LS09 
QUADRUPLE 2-INPUT AND GATES 

Vee 48 4A 4V 3B 3A 3V 

8 ~lfJtT 
7 

·w~ 
1A 18 1V 2A 2B ZV GNQ 

"Die ,Size .045 x .056 positiveJogic: Y = AS ' 

Recommended Operating Conditions 

, 

Supply voltage, V'cc (See' Note 1 ') 
High-level output voltage, VOH 
Low-level output current, IOl 

NOTE 1: Voltage values ,are,wlth respect to network ground terminal. 

,LS15 ' 
TRIPLE 3-INPUT AND GATES 

Die Size .052 x .054 

9LS/54LS 9LS"4LS 
Min N,om M,ax Min Nom 

4.5 5 5;5 4.75 5 
5.5 

" -55 125 0 

Max 
Unit 

5;25 V 
5.5 V 
70 :'C 

EI~ctrlcal Charact.rlstlcs Over Recommencled Free-Air Temperature Range (Unless Otherwise Noted 

Parameter T .. t Conditions· 
9LS/S4LS " 9LS/74LS 

Unit 
Min Typ** Max Min Typ** Max 

VIH / 2 2 VI 
VIL 0.7 0.8 V 
VI .' Vcc=MIN, 11=-18mA -1.5 -1.5 V 
VOH Vcc=MIN, VOH=5.5V. VIH=2.0V 100 '100 ' IJ.A 

~OH Vcc=MIN. VIL=VllMAX 
Ilol=4rnA 0.25 0.4 0.25 0.4 

V 
IIQL=8mA 0.35 0.5 

II VcC=MAX, VI=7.0V \ , 0.1 0.1 rnA 
IIH' Ncc=MAX., VI=2.7V '20 20 IJ.A 
IlL Vcc=MAX. VI=0;4V -0.36 " • -0.36 rnA 

ICCH Vcc=MAX. All inputs at 4.5V 0.6 1.2 0.6 1.2 ,rnA, 

ICCl Vcc=MAX, All inputs at OV 1.1 2.2 
. 

1.1 2.2 rnA 

-For conditions shown as MIN or MAX. use the appropriate value sPecified under recommended operating conditions for the applicable 
. device type. ' . 
··AII typical valu~sare at Vee" 5Vi TA = 25°C. 

Switching Characteristics V' - 'SV Over Recommended Free-Air Temperature Range , 'co -
,Parameter 

-SSOC +2SOC I +12SOC . 

Min Typ Max Min Typ Max I Min 'I Tyw» I Max 1 Unit 

Te" Conditions: CL =1SpF, RL i= 2kO I" 

! ' 

tplH. 14 20 14 21 28 42 ns 
tpHl ' 10 1-5 8 12 9 13 ns 
Test Conditions: CL = SOPF, RL = 2kO 

tpLH ' 30 38 I 30 I 38 I 40 54 ,ns 
,tpHl 16 23 12 17 13 17 I ns _. 

" 
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Schmitt .. Trigger Positive-NAND Gates and 
InvEtrters with Totem-Pole Outputs LS14 

FEATURES PIN-OUT AND LOGIC DIAGRAMS 

• Operlltiol1 from Very Slow Transitions 

• Temperature-Compensated Threshold Levels 

• Temperature-Compensated Hysteresis, Typically O.8V 

• High /\Ioise Immunity 

DESCRIPTION 

Each circuit functions as ~ NAND gate or inverter, but. 
because of -the Schmitt action, it has different input thres
hold levels _ for positive- arid negative-going signals. The_ 
hysteresis or backlash, which is the difference between the 
two threshold levels, is typically 800 millivolts. 

These circuits lire temperature comPensated and can be trig- . 
geredfrom the slowest of input ramps and still give clean, 
jitter-free output signals. 

SCHEMATIC (EACH GATE) 

r-~---r--~--~r-----r-Vcc 
20kn 100n 
NOM NOM 

B-+-r ---
c-~-+-t_--

I 1 1 
0--1- +-t--t" 

1 1 I I 

OUTPUT 
,---+--y 

~~~ 
~~~ ______ ~ ____ ~ __ r-~~~~_GNO 

Recommended Operating Conditions 

--

Supply voltage, Y cc 
High-level output current, IOH 

,Low-level output current, IOL 

operating free-air temperature, T A 

t[AYTHEO?J 
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NC- No internal connection 

9LS/54LS. 
Min Nom' 

4.~ 5 

" 

-55 

LS13 

LS14 

·~~[jJ!lm 
1A 18 NC 1C to tV GNO 

positive logic: V .;, UCii 

tA tV 2A 2V 3A 3V GNO 
positive I .. : V = A 

9LS"4LS 
Max Min Nom Max 

Unit 

5.5 4.75 5 5.25 V 
-400 -400 p.A 

4 8 rnA 
125 0 70' "C 

@ Ie MASTER 1977 
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LS13 L$14 

Schmitt-Trigger Positive-,..AND Gates and 
Inverters with Tot~m-Pole O",tputs 

Electrical Characteristics' Over Recommended Free-Atr Temperature Range (Unless Otherwise Noted 

Parameter Te.t CondIUon.· 
\ ILS/54LS ILS174LS 

Unit 
Min Typ·· .Ma. Min Typ·· Ma. 

,VT+ Vcc=5V 1;5. 1.7 2 1.5 1.7 2 V 

VT- Vcc=5V 0.6, 0.9 1.1 0.6. 0.9 1.1 V 
VT+ - VT- Vce=5V 0.4 0.8 0.4 0.8 V 
VI Vee=MIN, 11=-l8mA -,1.5 -1.5 ,v 
VOH Vee=MIN, IOH=-400pA, VI'7'O.6V 2.6 3.4 2.7 3.4 V 

VOL Vce=MIN,· VI:;::2V 100=4rnA 0.2,5 .0.4 0.25 0.4 V 
IOL=8rnA 0.35 0.5 

IT+ .Vec=5V, Vi=VT+ 
- -0.14 -0.14 rnA 

(T- Vec=5V, VI=Y,._ -0.18 ~0.18 rnA 
II Vee=MAX, . VI=7V 0.1 0.1 rnA 
IIH VcC=MAX, VI=2.7V 20 20 IJA 
III Vce=MAX, V,=0.4V -0.4 -:0.4 rnA 

los Vee=MAX -6 -40 -5 -42 rnA 

ICCH 
) LS13 2.9 6 2.9 6 

Vec=MAX, VI=OV 
LS14 8.6 16 8.6 16 

rnA 

leel Vee=MAX, VI=4·5V 
LS13 4.1 7 4.1 7 

mA 
LS14 12 21 12 21 

*For conditions shown as MIN or MAX, use the appropriate valua spaclfled undar recommended oparating conditions for.the applicabla 
device type. . . . . 

**AII typical valuas are at Vc:e = 5V, TA" 25°e. 
t.Not mora than ona output should: be shortad at a time. . 

Switching Characteristics V = SV Over Recommended Free-Air Temperature Range • 'CC 

Para"'eter 
-55"C +25"C +125"C 

Unit, 
Min Typ I Max MIni Typ Ma. I Min I Typ I Ma. 

Teat CondlUon.: CL = 15pF, R~ :I: 2kO 

tPlH LS13 15 22 ns' 
LS14 15 22 ns 

. tpHL LS13 18 27 ns 
LS14 15 22 ns 

Teat Conditions: CL = SOpF, RL = 2kn 

tPlljI LS13 ns 
LS14 ns 

tPHl LS13 \ , ns 
LS14 ns 

PARAMETER MEASUREMENT INFORMATIO.N 

TEST Vce 
POINT 

FROM 

. ,.----~----------3V 

INPUT . . -¥.I 1.7V \O.9V . '.'. 
...;.J'. I~ OV 

OUTPUT -+-f4-+-..... ~M-. 
·UNDER 

TEST' CL '"'16pF 

, ...... tPHL--t . I-tpLH..;...i 
I I' VOH 

OUTPUT .' 1.3V '\ . , f 1.3V . . 
":" (See Note B) 

"----_...." .... - - - __ VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input waveform is supplied by a genera*or with the following characteristics: 
. Zout .. 60.0 and PRR < 1 MHz, tr < 15 ns, if <,6·l)s. 
B. Cl.,includes probe and Jig capacitance. 
e .. All diodes ara 1N916 or 1 N3064. 

Ole MASTER 1877 
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Schmitt-Trigger Positive-NAND Gates and 
Inverters with Totem-Pole Outputs LS13 

TYPICAL CHARACTERISTICS t 

POSITIVE·GOING THRESHOLD VOLTAGE 
VS 

> 
I 1.70 

t 1.69 ... 
~ 1.68 

~ 1.67 

~ 1.66 

t= 1.65 

~ 1.64 
'0 

1.63 
~ ... 
'<Ii 
&. 
I 

1.62 

1.61 
1.60 

FREE·AIR TEMPERATURE 

!-v~e =15V 

~ .. -

~ ·75 -50 -25 o 25 50 75 100 125 

> 

850 

840 

~ 830 

I 820 .. 
'ij 810 

! 800 
> 

::r: 790 
I 
I- 780 

~ 770 

~ 760 
> 750 

T A·free·Air Temperature·oe 

HYSTERESIS 
VS 

FREE·AIR TEMPERATURE 

I I 

Vee = 5V 

...... .... 
......... r-..... 

............ 

! 

-75 ·50 ·25 0 25 50 75 100125 

T A Free·Air Temperature °e 

THRESHOLD VOLTAGES AND HYSTERESIS 
VS 

> 2.0 

~ 1.8 
.~ 1.6 
!l 
~ 1.4 

::r: ., 1.2 
c 
'" 1 0 8. . 
!!I 0.8 

~ 0.6 ., 
0.4 "0 

.I: 
0.2 e 

.I: 0 I-

SUPPLY VOLTAGE 

TA = 25"C 

~tive~Going Thresholcl Y0ltlge, 
oil I VT+ I 

Negative·Going Thresholcl.Voltage, 

I VT- L 

Hyster~sis, VT + - VT -

4.5 4.75 5 5.25 5.5 

vee·Supply Voltage·V 

NEGATIVE·GOING THRESHOLD VOLTAGE 
VS 

> 
I 0.90 

t 0.89 

~ 0.88 

~ 0.87 

~ 0.86 

t= 0.85 

.f 0.84 

C1 0.83 

.~ 0.82 
....,18, 

0.81 
-;: 0.80 

FREE·AIR TEMPERATURE 

-' I !-Vee = 5V 

~ 

..".. ~ 

~ I'" 

~ ~ 

I ·75 -50 -25 0 25 50 75 100125 
!;' T A·free·Air Temperature-oe 

> 

DISTRIBUTION OF UNITS 
FOR HYSTERESIS 

v~e=15V l 
TA= 25°e I ~ 

99% ARE 
ABOVE \ 735mV J 

.iU ~ --720 740 760 780800 820 840860 880 

V T +' V T:·Hysteresis·m V 

OUTPUT VOLTAGE 
VS 

INPUT VOLTAGE 

I 3 1-t-t--t--tt-t---+-+-tHr-t 
t 
~ 
;21-...... .f-4--+l-+-+-4-4-1-l1-1 
S-
" o 
I 

~ 

o LL.LW~:1;1~:t::j 
o 0.4 0.8 1.2 1.6 2 

Vrlnput Voltage·V. 

LS14 

t Oata for temperatures below oOe and above 700e and supply voltages below 4.75V and above 5.25 are applicable for 9LS/54LS13, and 
9LS/54LS14. . 

C!AYTHEO"FJ 
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L$28. LS37 . LS40 NO~, NAND Buffers 

PIN-OUT AND LOGIC DIAGRAMS 

2 

3 

4 

5 

LS28 
QUADRUPLE 2-lNPUT NOR BUFFER 

1 14 13 .. 

.12 

11 

10 

9 

2 

3 

4 

5 

'LS37 
QUADRUPLE 2-INPUT NAND BUFFER 

( 

1 14 13 

12 

11 

10 . 

9 

Vee 4B 4A 4V 3B 3A 3V 

@[grJ 

. 6. '7 

Oie Size .045 x .052 

8 1V. 1A 1B 2Y 2A 2BGND 

positive logiC: y = A+B 

678 

Die Size .Q45 x .052 

W~ 
1A 1B 1V 2A 2B 2V GND 

positive logic: Y = AB 

OieSize .045 x .052 

Recommended Operating Conditions 

Supply voltage, Vee 
I High logic I.evel 

Normalized fan-out from each output, N I Low IOQic level 
Operating free-air temperature, T A 

@ le'MASrER 1977 

~~mIW· 
1A 1B He 1C 1D 1V GND 

positive logic: y .. A~D. 

9L.S/54LS 
Min Nom Max 

4:5 5 5.5 
60 
30 

-55 125 

9LS174LS 
,Unit 

Min Nom Max 

4.75 5 5.25 V 
60. 
60 

0 70 °C 
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NOR, NAND Buffers LS28 LS37 LS40. 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted 

Parameter Teat Condltl.ons* 
9LS/54LS 9LS/74LS 

Unit ,Min . Typ** Max Min Typ** Max 

VIH 2 2 V 

VIL 0.7 0.8 V 

VI VCC=MIN,. 11=-18rnA -1.5 -1.5 V 

VOH VCC=MIN, IOH=-1.2rnA VIL=0.7V 2.5 3.4 2.7 3.4 V 

VOL VCC=MIN, VIH=2V 
IOL=12rnA 0.25 0.4 0.25 0.4 

V 
10L =22rnA 0.35 0.5 

II VCC=MAX, VI=7V 0.1 0.1 rnA 

IIH Vcc=MAX, VI=2.7V 20 20 Jl.A 
IlL Vcc=MAX, VI=0.4V· -0.36 -0.36 rnA 

los VCC=MAX -30 -100 -30 -100 rnA 

ICCH V cc=MAX, All inputs at OV 
LS28 0.45 0.9 0.45 O.~ 

rnA 
LS37,40. 0.23 0.5 0.23. 0.5 

ICCL Vcc=MAX,. All inputs at 5V 
LS28 .1.7 3.45 1.7 3.45 

rnA 
LS37,40 1.5 3.0 1.5 3.0 

·For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. '. 

·*AII typical values are at Vee = 5V, TA = 25°C. 
tNot more than one output should be shorted at a time . 

Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature· Range 

Parameter 
-55"C +25°C 

Min Typ Max Min ·Typ Max I Min 

Teat CondItions: CL = 45pF, AL = 6870 (See Fig. A, page 2·147) 

tpLH 6 10 5 9 

tpHL 9 14 7 12 
Teat Conditions: CL = 125pF, RL = 6870 (See Fig. A, page 2.147) 

tPLH 
tpHL 

a:AYTHEOEl 
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8 12 
14 20 

7 11 

I 10 I 15 I 

+125OC 
. Typ Max 

Unit 

6 10 ns 
7 11 ns 

8 13 ns 
10 I 15 ns 
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LS32 Quadruple 2-lnput Positive-OR Gate 

12 

13 

14 

1 

2 

PIN-OUT AND LOGIC DIAGRAM 

LS32 
QUADRUPLE 2-INPUTOR GATE 

11 10 9 Vee 48 4A 4Y 38 3A 3Y 

8 @]ifj~ 
7 

6 WWm 
3 

1A 18 1Y 2A Z8 .2Y GND 
positive logic: Y = A + B 

Die Size .053 x .,053 

Recommended Operating Conditions 
9LSI54LS' 

Min Nom Max 
. / 

Supply voltage. V ce 4.5 5 5.5 

Normalizedfan.out from each outpul. N 
. I High logic level -W 

I Low logic level 10 
Operating free-air temperature. TA . -55. 125 

9LSJ74LS 
Un" 

Min Nom Max 

4.75 5 5.25 V 
20 

20 
0 70 "C, 

Electrical Characterlstlcs.Qver Recommended Free-Air Temperature Range (Unle.s Otherwls.Noted.) 

Para mete, , Test Condltlons* 
9LS/54LS 9LS/74LS 

Unit 
Min Typ** Max, Min Typ** Max 

VIH 2 2 V 

VIL 0.7 0.8 V 

VI VcC=MIN. II==-l8mA -1.5 -1.5 V 

VOH Vcc"';MINi IOH =-400JlA, VIL =0.7V 2.5 3.4 2.7 '3.4 V 

VOL Vce=MIN. VIH=2V 
IloL=4mA 0.25 0.4 0.25 0.4 

V 
IIoL=8mA 0.35 0.5 

I, Vcc=MAX. V,=7V' 0.1 0.1 rnA 
IIH' Vec=MAX. VI=2.7V 20 20 p.A 

IlL. VCC=MAX. Vt-OAV 0.36 -0.36 rnA 
lost Vcc=MAX -15 -100' -15 -100 mA 

ICCH VcC=MAX. All inputs at 5V 3.1 6.2 3.1 6.2 mA 

letL Vcc=MAX. All inputs at OV -4.9 9.8 I 4.9 9.8 mA 
·For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable 
device type. . . 

**AII typical values are at Vee = SV. T A = 2Soe. 
. tNot more than .one output shoUld be shorted at a time. 

Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 
-55"C '+25"C ~ + 125°C I 

Parameter 
Min Typ Max Min I Typ Min Typ I Max 

Unit 
Max 

Test~ondltlons: CL = 15pF, RL = 2kO (See Fig. A. page 2-1471 

tpLH 7 1.2 7 11 '9 13 ns 

tpHL 7 13 1· 12 9 14 . ns 
Test Conditions: CL == 50pF, HI. ;= 2kO (See Fig. A. page 2-1471. 

tpLH 9 14 8 I 13 10 [ 15 r ns 
tP'HL 11 17 10 I 15 I 12'T18, ns 

[[AYTHE0O?) 
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NOR, NAND Buffers With 
. Open-Collector Outputs 

PIN-oUT AND LOGIC DIAGRAMS 

LS33 

LS33 LS38 

LS38 
QUADRUPLE 2-INPUTNOR BUFFER QUADRUPLE 2-INPUT NAND BUFFER 

Die Size ,045 x .052 

Vee 4Y 48 4A 3Y 38 3A 

®Qll 

1Y 1A 18 2Y 2A 28 GND 
positive logic: Y = A+B 

Recommended Operating Conditions 

Supply vQltage, V cc (See Note 1) 
High-level output voltage, VOH 
Low-level output current, IOl 
Operating free-air temperature, T A 

.. NOTE 1: Voltage values are with respect to network ground terminal. 

2 

3 

4 

·5 

1 14 13 

678 
, . 
Die Size .045 x .052 

; 9LS/54LS 

Min Nom 

4.6 6 

-55 

Vee 4" 4A 4Y 38 3A 3Y 

:~ ®~[bj 

Max 

6.6 
5.5 
22 

10 

9 

125 

1A18 1Y 2A 28 2Y GND 
Positive logic: Y = AS 

9LS/74LS 

Min Nom Max 
Unit 

4.76 ; 6 5.26 V 
6.5 V 
22 rnA 

°c 

Electrical Characteristics' Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

P.rameter Test Condltlons* 
9LS/54LS ... 

9LS/74LS 
Unit 

Min Typ** Max Min Typ** Max 

VIH 2 / 2 V 

Vil 0.7 0.8 . V 

VI Vcc=MIN, 11=-18mA -1.5 -1.5 V 

IOH VcC=MIN, Vll =Vllrnax VOH=S.5V 250 250 p.A 

,VOl Vcc=MIN, VIH=2V 
IOl =12rnA 0.25 0 .• 4 0.25 0.4 V 

IOl=22mA 0.35 0.5 V· 

II Vcc=MAX, VI=7V 0.1 .0.1 rnA 

.111-, Vcc=MAX, VI=2.7V 20 20 p.A 

III Vcc;"MAX, VI=0.4V , -0.36 -0.36 rnA 

ICCH Vcc=MAX, All inputs at OV 
LS33 . 1.8 3.6 1.8 3.6 

rnA 
LS38 0.9 2.0 0.9 2.0 

ICCl Vcc=MAX, All inputs at 4.5V LS33 6.9 13.8 6.9 1.38· 
rnA 

LS38 6.0 12.0 6.0 12.0 
*For conditions shown as MIN or MAX, use tha appropriate value specified under recommendea operating conditions for the applicable 
device type. . 

**AII typical values are at Vee = 5V, TA = 25°C. 

Switching Characteristics, V cc = SV Over Recommended Free-Ali' Temperature Range 

Parameter 
-55OC I +25OC + 125°P I 

Min I Typ I Max I· Min I Typ I Max Min Typ Max I Unit 

~t Conditione: CL = 45pF, RL = 8670 ISee Figure B, page 2-147) 

tPLH J I· 7.0 .17 I 25 I ns 
tPHl I I 4.0 9 I 16 I ns 
Teat Conditione: CL - 125pF, RL = 8670 ISee Figure B, page 2-147) 

tplH I I I I 115 
, 

tpHl I. I I I ns 

226 
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·LS42 LS43 .LS44 4-Line To 10-Line Decoders (1;'of-10) 

FEATURES 
• All Outputs Are High for Invalid Input Conditions 

• Also for Application as 
4-Line to 16-LineDecoders 
3·Line to S·Line Decoders 

DESCRIPTION 
These monolithic decimal dEicodersconsist of eight inverters 
and ten four-input NAND gates. The inverters are connected 
in pairs to make BCD. input data available for decoding by 
the NAND gates. Full decoding of valid input logic ensures 
that all outputs remain off for all invalid input conditions. 

The LS42BCD.to-decimal decoders. the LS43 excess-3-to
decimal decoders. and the LS44 excess-3-gray-to-decimal 

. decoders feature inputs an~ outputs that are compatible for 
use with. most TTL and other saturated low-level 100.ic 
circuits. 

54LS circuits are characterized for operation over the full 
,military temperature range of -55DC to 125DC; 74LS 
circuits are characterized for operation from ODC to 70DC. 

.' LS44 

NO. LS42 LS43 , EXCESS 

BCD INPUT EXCESS 3-INPUT 3-GRAV INPUT' 

D C B A D \C B A D C B A 

o ' L L L L L L H H L L H L 
1 L L L· H L H L L L H H L 

2 L L H L L H L H L H H H 

3 L L H H L H H L L H L H 

4 L H L L L H H H L H a:. L 

5 L H L' H H L L L H H L L 

6 L H H L H L L H H H L H 

7 L H. H H H IJ H L H H H H 

8. H L L L H L H H H H H L 

9 H L L H H H L L H L H L 

H L H L H H L H H L H H 

0 
H L H ·H H H H L 

i 
H L L H 

:::; H H, L L H H H H H L L L 
c( 

H H L H L L L L. L L L L > 
! H H H L L L L H L L aj H 

H H H H L L H L L L H H 

H = high level, L = low level 

• 10 MASTER 1877 
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LS42 
. BCD-To-DECIMAL DECODERS 

LS43 
EXCESS-a-TO·DECIMAL ~ECODERS . 

LS44 
EXCESS-3-GRA Y· To-DECIMAL·DECODERS 

1 2 
H H 

L H 

H L 
H H 

H H 

H H 

H H 

H H 
i 

H H 

H 'H 

H H 

H H 

H H 

H H 

H H 

H' H 

PINoOUT DIAGRAM 

INPUTS .. 

.. 
OUTPUTS 

positive logic: S8!t function table 

ALL TVPES 

DECIMAL OUTPUT 

3 4 5 6 ., 
H H H H H 

H H H H H 

H H H H H 

L H H H H 

H L H H· H 

H H L H H 

H H . H. L H 

H H H H L 

H H H H H 

H H H H H 

H H H H. H 

H H H H HI. 
'H H H H ,Ii 
H H H H H 

H H H H H 

H H H H H 

I' 

-

8 9 

H H 

H - H 

H 

H 

H 

H 

H 

H , 
L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

.H 

L 

H 

H 

H 

H 

H 

H 
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4·Line To 10-Line Decoders (1-of-10) 

LS42 
BCD·TO·DECIMAL DECODERS 

INPUT A (15) 

LOGIC DIAGRAMS 

A 

LS44 . 

LS42 LS43 LS44 

LS43 
EXCESS·3· TO· DECIMAL DECODERS 

EXCESS·3·GRA Y ·TO·DECIMAL·DECODERS 

[EAYTHEOE] 
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LS42 LS43 LS44 4-Line To 10-Line Decoders (1-of-10) 

Recommended Operating Conditions 
9LS/54LS 9LS/74LS 

Unit 
Min Nom Max Min Nom Max • 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 
High level' output current, IOH -400 -400 JJ.A 
Low71evel output current, IOl 4 8· mA 
Operating free-air temperature, T A -55 125 0 ! 70 uc 

Electrical Characteristics Over Recommended Free·Alr Temperature Range (Unless Otherwise Noted . 

'aramater Teat Conditions· 
"lLS/54LS 

Min' T,p·· Max· 

VIH . 2 

VIL \ 0.7 

VI Vee=MIN, 11=-l8mA -1.5 

Vee=MtN, VIH=2V, , 
VOH 2.5 3.5 - VIL=VILmax IOH=-4ooJJ.A , 

VOL 
Vce=MIN, VIH=2V, IIOl=4mA 0.25 0.4 

VIL =VILmax ' IIOL=8mA 
II Vee"'MAX, VI'=7V 0.1 

IIH Vec=MAX, VI=2.1V 20 

IlL Vcc=MAX, VI=0.4V .,.0.4 

lost Vcc"'MAX '. 

Icc tt ; Vcc=MAX, 7 13 . 

·For conditions shown as MIN or MAX use the a o riate valua specified under recommended 0 . ,ppr P ratl 
device type. /' 0 

"All typical valuas are at Vce = 5V, T A."" 25 C. 
tNot more than one output should be shorted at a time. 

~tICC is measured ~ith all outputs open/snd inputs grounded. 

9LS/74LS 
Unit 

Min Typ·· . Max 
. 

2 V 
0.8 V 

-1.5 V 

2.7, 3.5 V' 

0.25 0.4 
V 

0.35 0.5 
0.1 mA 
20 JJ.A 

-0.4 mA 
mAo 

7 13 mA 

ng conditions for the ap Ilcable p 

Switching Characteristics V = 5V Over Recommended Free-Air Temperature Range , 'CC 

Parameter 
-55OC +2$"C + 125°C 

Unit 
Min T,p Max Min Typ Max I Min Typ I Max 

Test Conditions: CL = 15pF, RL = 21dl 

tpHL 14' 25 ns 

tpHL 17 ;;su ns 

tPLH 10 25 ns 

tPLH 17 30 ns 

T •• t CondHIons: CL = 5OpF, RL, = .kU 

tpHL "- ns 

tpHL !'IS 
tpLH . ns , 
tpLH ns 

, 

/ 

" 
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AND-OR-Invert Gates 

. Die Size .041 x .046 

3 

4 

LS51 LS54 

PlfII·OUT AND LOGIC DIAGRAMS 

LS54 
4-WIDE 2·3-3-2·INPUT AOI GATE 

vee J I H G 
2 1 14 13 [ill 13 12 11 10 

LSSS 

3 

4 

5 

6 7 

Die Size .041 x .046 

2·WIDE 4-INPUT AOI GATE 

7 8 
pOsitive logic: 

9 

12 

11 

10 

LS55 

Die Size .041 x .046 Y = (ABeD) . + (EFGH) 

Recommended Operating Conditions 

Supply voltage, Vee 

Normalized fan-out from each output, N 

Operating free-air temperature, T A 

tE:AYTHEO!l 

230 

Min 

4.5 
I High logic level 
r Low logic level 

-55 

9LS/54LS 
Nom Max 

5 5.5 
20 
10 
125 

9LS/74LS 
Unit 

Min Nom Max 

4.75 5 5.25 V 
20 
20 

0 10 °c 

@ Ie MASTER 1977 



. LS51 . LS54 LS55 AND-OR-Invert Gates 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise, Noted 

Parameter Test Condltlons* 
9LS/54LS 9LS"4LS 

Unit 
Min Typ** Max Min Typ** Max 

VIH 2 2 
,. 

V " 
Vil 0.7 0.8 V 

VI Vcc=MIN, , 11=-18mA -1.5 -1.5 V. 

VOH Vcc=MIN, IOH=-400J-LA VIL =0.7V 2.5 3.4 2;7 3.4 V 

VOL Vcc=MIN, VIH=2V 
IOl=4mA 0.25 . 0.4 0.25, 0.4 

V 
IOl=8mA 0,35 0.5 I 

II _Vcc=MAX, ... VI=7V 0.1 
.. 

0.1 rnA 

IIH Vcc=MAX, VI=2.7V 20 20 pA. 

III Vcc=MAX, VI=0.4V -0.36 -0.36 mA 

los VCC=MAX '. -15 -100 -15 -100 rnA 
LS51 0.8 1.6 0.8 1.6 

ICCH VCC=MAX, See Note 1 LS54 0.8 1.6 0.8 1.6 mA 
LS55 0.4 0.8 0.4 0.8 
LS51 ~ 1.4 2.8 1.4 2.8 

ICCl// VCC=MAX, See Note 2 LS54 1.0 2.0 1.0 2.0 mA 
LS55 0.7 1.3 0.7 1.3 

-For cOnditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**Alltypical values are at Vee = 5V. TA = 2~oC. 
tNot more than one outPUt should be shorted at a. time. 

NOTES: i 

1. ICCH is measured with aU inputs grounded. and the outputs open. 
2. ICCl is measured with all inputs .of one gate at 5V. the remaining inputs grounded. and the outputs open. 

Switching Characteristics V , - 5V Over Recommended Free Air Temperatu e Range cc- - r 

Pairameter J -55OC . +25°C .. +125OC 
Min 1 Typ Max . Min Typ Max Min, Typ Max 1 Unit 

Test Conditions: CL = 15pF, RL =2kO (See Fig. A, page 2·147) 

tplH 8 13 ~.O 13 8 12 ns 
tpHL 12 17 8.0 13 9 13 ns 
Test Conditions: CL ~.50pF. RL = 2kO(See fig. A, page 2·147) 

tPlH 13 1 18 12/ 18 .. 1 13 17 ns 
tpHl 15 20 I 12 18 13, 17 ns 

4D Ie ~ER 1877 
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pual J-K' Negative~Edge-Triggered 
Flip-Flops, 

LS73 

LS107 

LS76 

LS112 LS113 

ePin-for-Pin and functional equivalents to 5473,5476,54107, 54S112,54S113 

DESCRIPTION 
These monolithic dual J·K flip.flops feature individual J, K, 
clock, and asynchronous preset and clear inputs to. each 
flip·flop.The preset or clear inputs, when low, set or reset 
the outputs regardless of the levels at the other inputs. When 

. preset and clear inputs are inactive (high) ,a high level-at the 
clock input enables the J and K inputs and data will.be ac· 
cepted. The logic levels at the Jand K inputs may be allowed 
to change when the clock pulse is high and the bistable will 
perform according to the function.table as 10[lg as minimum 
setup and hold times are observed. Input data is transferred 
to the outputs on the negative·going edge of the clock pulse. 

r '. • 

12 11 

\ 

Die Size .060 x .066 

3 4 5 

Die Size .060 x .066 

~YTHEO~ 
~2 

L$73 

10 g. 

LS107 
2 

10 

9 

8 

7 

6 

1Q 

PIN-Out DIAGRAMS 

. LS113 

12 13 14 

Die Size .060 x .066 

LS76 

2J 
14 

15 

16 

3 4 5 6 

Die Size .060 x .066 

LS112 

2J 2PR 2Q 

5 

11 4 

12 3 

13 2 

14 15 16 
1CK 1K 

Die Size .060 x .066 

@ 10 MASTER 1877 ' 



LS?,3 
LS107 

LS76 
LS113 

Dual J-K, Negative-Edge.Triggered 
". " " . Flip-Flops LS112. 

Recommended Operating Conditions 
ILS/54LS ILS/74LS' 

Unit 
Min Nom Max Min Nom' Max 

Supply voltage, V cc 4.5 5 5.5 4.15 5 5.25 V 

Normalized fan-out from eath output, N 
'l High logic level ! 20 20 
I Low logic level 10 20 

Clock frequency, fclOck . 0 35 0 35 MHz 
Width of clock pulse, tw(Clock). (High) 15 15, ns 
Width of preset pulse, tw(J)reset1 (Low) 15 / 15 ns 
Width of clear' pulse, twlcl_1 (Low) 15 15 ns 
Input.setup time, tsetup 15 15 ns 
Input hold time, thold 0 0 ns 
Operating free-air temperature, T A -55 125 0 0 70 °C 

tsetup is the minimum i:ime re~uiredfor the, correct logic level to be present at the' J or K input prior to the falling edge ,of the clock in,order 
to be recognized and transferred to the outputs. 

, thold is the minimum time required for the logic level to be maintained at the J or K input after the falling edge of the clock in order to 
insure recognition. These devices require no hold time. 

Electrical Characteristics Over Recommended Free-Air, Temperature Range (Unless Otherwise Noted 

Parameter T.st Condltlons* . 
9LS/54LS ILS/74LS 

Unit 
I " 

Min Typ** Max Min Typ** 'Max 

VIH 2 2 V 
VIL 

, 
0.7 O.S V 

VI Vcc=MIN, 11=-l8mA -1.5 -1.5 V 

VaH 
Vcc=MIN, VII1=2V, ;t5 3.4 2.7 3.4 V 
VIL =VILmax, IOH=-400IlA . 

VOL 
Vcc=MIN, VIH=2V, l.loL=4mA 0.25 0.4 '0.25 0.4 

V 
VIL =VILmax I IOL=SmA 0.35 0.50 ' 

J or K 0.1 O.l' 
II Clock Vcc=MAX ' V.=7V 0.4 0.4 rnA 

Preset or Clear 0.3 0.3 
J or K 

, 
20 20 

IIH Clock Vcc=MAX, VI=2.7V SO. SO ItA 
,P,reset or Clear 60 60 
J or K -0.36 -0;36 

IlL Clock Vcc=MAX, VI=O.4V -0.72 -0.72 rnA 
Preset or Clear ":O,S -O.S 

lost VCC=MAX -15 -100 -15 -100 rnA 
Icctt Vcc=MAX, See Note 1 4 S 4 S rnA 

, 

·For conditions shown as MIN or MAX, use ~he appropriate value specified under recommended operating conditions for the applicable 
device type. '. ' , 

"All typical values are at Vee = 5V, TA = 25"C. 
tNot more than one output should be shorted at a time. 

tt ICC is measured with oUtputs open, with cloCk, J, K,and clear grounded and preset at 4:5V; then with clock, J, K, and preset grounded 
and clear at 4.5V. . 

I 
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Dual J-K Negative-Edge-Trigger~, 
,Flip-Flops. " 

LS76,LS112 
FUNcnON TAB~ 
(EACH FLIP-FLOP) 

INPUTS 
PRESET CLEAR CLOCK J K 

L Ii x x X 

OUTPUTS 
a a 
H L 

Q 

LS107 
LS73 

LS112 

LOGIC DIAGRAM ~) 

LS76 
LS113 

Ii L X X X 
L L X X X 
H H I L L 

L H 
,H" H" 

00 00 
PRESET*4-----~----~ 

K---===::::::::J 
L.... ____ ----I- CLEAR., 

I====~-J 
\ H H I H 

H H I L 
H H I H 
H H H X 

H ~ high level (steady-state) 
'L = low level (steady-state) 
X ~ don't care 

'L 
H 
H 
x 

! = tra~sition from high to low level 

H L 
L H 

TOGGLE 
Qo '00 

00;' the level of 0 before the, indicated steady-state input conditions were 
established. ' " • 

TOGGLE: Each output changes to the complement of its previous level on 
each! clock transition. 

"This configuration is nonstable; that is, it will nO,t p~tsist when preset and 
clear inputs return to their inactive (highl level. ' " . ' ' 

LS73,LS107 
FUNCTION TABLE 
(EACH FLIP-FLOP) 

INPUTS OUTPUTS 

CLEAR CLOCK J K, a Q 
L X X X L H 

H I L L 00 00 
'H • H L H L 

H, • L H L H 
\ 

H · H H TOGGLE 

H H X X 00 00 
H ~ high level (steady-state) 

, L ~ low level (steady-state) 
X - don't care 
! = transition from high to low level 

, " , . . '-. ; 

00 = the level of 0 before the indicated steady-state input conditions were 
established. 

TOG!3LE: Each output changes to the complement of its previous level on 
each! clock transition. 

, t 

CLOCK 

PRESET CLEAR 
LS73 
LS76 
LS,107 

Ltll12 
LSl13 

'x 
X X 

X 
X X 
X 

L8113 
FUNCTION TABLE 
(EACH FLIP-FLOP) 

INPUTS 
PRESET CLOCK ,J K 

L X X X 
H I L L 
H I H L 
H I L H 
H I H H -H H X X 

H '" high level (steady-state) 
L = low level (steady-state) 
X ~ don't care 

OUTPUTS 
a a 
H L 

00 00 
H L 
L H 

TOGGLE 

00°0 

! transition from high to l"Ow level 
00 the level cif 0 before the indicated steady-state 

input conditions were established. 
TOGGLE: Each output changes to tl'le ~omJ)lement 

of its previous level on each ~ clock 
transition. 

'Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 
-:-Ss."C +2S0C 

Parameter I Min Typ Max Min Typ I Max 

Test Conditions: CL = 1SpF, RL ... 2kO (S"8 Fig. A. page 2-1471 

fmax 35 50 
tpLH CLR.PR 8 12 8 
tpHL CLR,PR 14 19 11 
tpLH CK 8 12 8 
tpHL CK 13 18 11 
Test Conditions: CL = SOpF, RL = 2kO(See Fig. A. page 2-147) 
f max ' 

tpLH CLR,PR 
tpHL CLR,PR 
tpLH CK 
tpHL CK 

[[AYTHEO~ 
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10 14 10 
19 24 17 
10 14 10 
18 23 15 

12 
17 
12 
16 

15 
22 
14 
20 

+ 125°C 
Min I Typ I Max , 

Unit 

MHz 
11 15 ns 
13 18 ns 
10 14 ns 
11 16 nlj 

MHz 
13 17 ns 
18 23 ns 
14 18 os 
15 20 ns 
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Dual D-Type Positive-Edge-Triggered 
: .' . . Flfp-Flop LS74 

DEseR.IPTION 

This monolithic dual edge-triggered Ootype flip-flop features 
individual O,clock, preset, and clear inputs_ 
Preset and clear inputs are active-low and operate indepen-

, dently qf the clock' input. When preset and clear are inactive 
(high), informatiqrLat the 0 input is transferred to the a 
output on the positive-going edge of the clock pulse. Clock 
triggering occurs at a voltage level of the clock/pulse and is 
not directly related to the transition time of 'the positive
going pulse. When the clock input is at either the high or 
low level, the O~input sighal has no effect at the output. 

LOGIC DIAGRAM (1h) 

. PRESET 14:.;:.~'0l~_-r"""""\ 

CLEAR 11.;..' '...;31ri~-I 

CLOCK '3.;;:.'.;.;.11T+~-I 

PIN-OUT DIAGRAM 

6 

7 

8 

9 

5 4 

,10 11 

3 

DIe Size .055 x .056, 

2 

12 

FUNCTION TABLE 
(EACH FUP-FLOP) 

INPUTS 

PRESET CLEAR CLOCK 
L H X 
H L X 
L L X 
H H t 
H H t 
H H L 

.H = high level (steady state) 
L = low level (steady state) 
X· = don't care 
T =, transition from low to high level 

D 
,x 
X 
X 
H 
L 
X 

~ I ~ 
20 u N 20211 

Q (i 
H L 
L .H 

H" H" 
H L' 
L .H 

00 '00 

a.. =; !he level of Q before !he'lncIcated ste8dy-State input conditiO, .. w.a 
establshed. 

Recommended Operating Conditions 
-

, 

Supply voltage, V ce 
Normalized fan-out from each output. N 

Clock frequency, fclock 
Width of clock pulse, tw(clock) (High) 
Width of preset pulse, tw(Preset) (Low) 
Width of clear pulse, tw(CIear) (Low) 

Input setup time, tsetup 
I' 

Input holCil time, thold 
Operating free~air temperature, TA 

·This ~figuration is nonstable; that is, itwlU not persist when preset and 
clear inpU1S return to their Inactive (high) level. 

\ 

9LS/54LS . 8LS/74LS 

Max Unit 
Min Nom Min' Nom Max 
4.5 5 5;5 4.75 5 5.25 V 

I High logic level 20 20 
I Low logic level 10 20 

J 0 30 0 ~O . MHz 
17 17 ns 
15 15 ns 
15 15 ns 

I High-level data 10 , . 10 
i Low-level data 10 10 ns 

I 

" 0 0 ns 
-55 125 I 0 I 70 "c 

tsetup is the minimum time required for th~correct 10gic'level to be present at the 0 input prior to the rising edge of the clock in order to 
be recognized and transferred to the outputS', / 

thold is the minimum"time required for the logic level to lie maintained ~t the [) inp~t after the rising edge of the clock in order to insure 
recogniti.on. This device requires no hold time. 
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Dual D-Type Pos'itive-Edge-Triggered 
Flip-Flop { LS74 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Test Conditions· 
9LS/54LS 9LS/74LS 

Unit Parameter 
Min Typ·· Max Min Typ·· Max 

VIH 2 2 V 

VIL 0.7 0.8 V 

VI Vcc=MIN, 11=-18rnA -1.5 -1.5 V 

VOH 
Vcc=MIN, VIH=2V, 

2.5 3.4 2.7 3.4 V 
VIL=VILrnax IOH=-400pA 

VOL 
Vcc=MIN, VIH=2V, IloL=4rnA 0.25 0.4 0.25 0.4 

V 
VIL =VILrnax ., /IOL =8rnA 0.35 0.50 

D input 0.1 0.1 

II Clock or prese VCC=MAX, VI=5.5V 0.2 0.2 rnA 

Clear 0.3 0.3 

D input 20 20 

IIH Clockorpreset Vcc=MAX, VI=2.7V 40 40 pA 

Clear 60 60 

D input -0.4 -0.4 

IlL Clock or prese VCC=MAX, VI=OAV -0.8 -0.8 rnA 

Clear -1.2 , -1.2 

lost Vcc=MAX -15 ..,100 -15 -100 rnA' 

Icctt VCC=MAX, 4 8 4 8 rnA 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommendea operating conditions for the applicable 
device type. 

**AII typical valuesare at Vee = 5V, T A = 25°C. 
tNot more than one output should be shorted at a time. 

tt ICC is measured with outputs open with D, clock, and preset grounded; then with D, clock,and clear grounded. 

Switching Characteristics, Vee = 5\1 Over Recommended Free-Air Temperature Range 

Parameter I -55°C +2SoC 

Min Typ Max Min Typ Max 

Test Conditions: CL = 1SpF, RL = 2kO (See Fig. A. page 2-147) 

fmax 

tPLH 
CK Low I 

tpHL I CK High 

tPLH 

tPHL 
Test Conditions: c 1 

fmax 

tpLH 
I CK Low 

. tPHL / CK High 

tpLH 

tpHL 

t[AYTHEoBJ 
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30 45 

10 15 

18 24 

26 35 

12 18 

14 22 

= SOpF, "l = 2kU (See Fig. A. page 2-147) 

+1.2SoC 

Min Typ Max 
Unit 

MHz 

ns 

ns 

ns 
ns 

MHz 
ns 

ns 

ns 
ns 
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LS78 LS114 

DESCRIPTION 
These monqlithic dual J-K edge-triggered flip-flops feature 

, individual J, K, and preset inputs plus common clock and 
common clear inputs. The preset or clear inputs, when low, 
set or reset the outputs regardless of the levels at the other 
inputs; When preset and clear inputs are inactive (high), a 
high level at the clock input enables the J and K inputs and 
data will be accepted. The logic levels a'\: the.J and K _inputs 
may be allowed to change when the clock pulse is high and 
the bistable will perform according to the function table as 
long as minimum setup and hold times are observed. Input 
data is transferred to the outputs on the negative-going edge 
of the clock pulse. . 

LOGIC DIAGRAM (1/2) 

Q Q 

L..--_---Hr-CLEAR 

Dual J-K Negative-Edge-Triggered 
. Flip-Flops 

FUNCTION TABLE 
(EACH FLIP.FLOP) . 

INPUTS 
PRESET CLEAR CLOCK 

L H 
H L 
L L 
H H 
H H 
H H 
H H 
H H 

H = high level (steady state) 
l = low level (steady state) 
X = don't care 

X 
X 
X 

• t 

• • H 

~ = transition from hiQh to low level 

J K 
X X 
X X 
X X 
L L 
H L 
L H 
H H 
X X 

OUTPUTS 
Q Q 

.H L 
L H 

H* H* 

00 00 
H L 
L ·H 

TOGGLE_ 
00 00 

O. = the level of 0 before the indicated steady-state Input conditions were 
established. 

TOGGLE: Each output changes to the complement of its previous level 
on each ~ ctock transition. 

"This configuration is nonstable; that is, it will not persist when preset 
and clear inputs return to their inactive (high) level. 

TO OTHER 
FLiP-FLOI' 

,PIN-OUT DIAGRAMS 

Die Size ~060 x .066 

Recommended Operating Conditions , 
\ 9LS/54LS 9LS174LS 

Unit 
Min Nom Max Min Nom Max 

Supply voltage, Vee 4.5 5 5.5 4.75 5 ·5.25 V 
I High logic level 20 20 

Normalized fan-out from each output, N I Low logic level 10 20 
Clock frequency, fclock 0 35 0 35 MHz 
Width of clock pulse, tw(clockl (High) 15 15 ns 
Width of preset pulse, tw(presetl (Low) 15 15 ns 

Width of clear pulse, tw(clearl . (Low) 15 15 os 
Input setup time, t setUD 15 15 ns 
Input hold time, thold 0 0 ns 
Operating free-air temperature, T A -55 125 0 70 °c 

tsewp is the minimum time required for the correct logic level to be present at the J or K input prior to the falling edge of the clock-in order 
to be recognized and transferred to the outputs. 

thold is the minimum time required for the logiC level to be maintained at the J or K input alter the falling edge of the clock in order to 
insure recognition. These devices require no hold time. 

@ Ie MASTER 1977 
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Dual'J-K Negative-Edge-Triggered 
Flip-FlOps LS78 LS114 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted' 

Parameter Test Conditions· 
9I.S/54LS 9LS/74LS 

Unit 
Min Typ·· Max Min Typ" Max 

VIH 2 2 V 

VIL 0.7 0.8 V 

VI VCC=MIN, 11=-18mA -1.5 -1.5 .V 

VOH 
VCC=MIN, VIH=2V, 

2.6 3.4 2.7 3.4 V 
VCC=VILmax,IOH'=-400J,tA 

VOL 
VCC=MIN, VIH=2V, IIOL=4mA 0.25 0.4 0.25 0.4 ' 

V 
VIL =VILmax IloL=8mA 0.35 0.5 

J or.K 0.1 0.1 

II 
Preset 

VcC=MAX, VI=7V 
0.3 0.3 

mA 
Clear 0.6 0.6 
Clock 0.8 ' 0.8 
J or K 20 20 

IIH 
Preset 

VCC=MAX, V,=2.7V 
60 60 

J,tA 
Clear 120 120 
Clock 160 160 
Jor K -0.36 -0.3~ 

IlL 
Preset 

VCC=MAX, VI=0.4V 
-0.8 -0.8 

mA 
Clear -1.6 -1.6 
Clock -1.44 -1.44 

lost VCC=MAX -15 -100 -15 -100 mA 

Icctt VCC=MAX, 4 8 4 8 mA 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vee = SV, T A = 2SoC. 
tNot more than one output should be shorted at a time. 

tt ICC is measured with outputs open, with clock, J, K, and clear grounded and preset at 4.5V; then with clock, J, K, and preset grounded 
and clear at 4.SV. 

Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 
-55°C +2SoC 

Parameter 
Min Typ Max Min Typ Max I Min 

Test Conditions: CL = 1SpF, RL = 2kO (See Fig. A, page 2-147) 

f max 35 50 

tpLH CLR,PR 8 12 8 

tpHL CLR,PR 15 19 13 

tPLH CK 8 12 8 

tpHL CK 14 19 13 
Test Conditions: CL = SOpF, RL = 2kO (See Fig. A. page 2-147) 

f max 
tpLH CLR.PR 
.tJ>HL CLR,PR 
tpLH CK 
tpHL CK 

CiAYTHEO?J 
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10 14 10 
19 24 16 
9 14 10 
19 24 17 

12 
17 

12 
18 

14 
21 
14 
21 

+125°C 
Typ Max 

Unit 

MHz 
11 15 ns 
13 17 ns 
11 15 ns 
13 18 ns 

MHz 
13 17 ns 
16 21 ns 
13 18 ns 
17 22 ns .-
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LS83A LS283 4-Bit Binary Full ,Adders With Fast Carry 

, DESCRIPTION 
These improved full adders perform the addition of two 
4-bit binary numbers. The sum (~) outputs are provided for 
each bit and tile resultant carry (C4) is obtained from the 
fourth bit. Tbese adders feature full internal look ahead 
across all four bits generating the carry term in ten nano-

, seconds typically. This provides the system designer with 
,partial look-ahead, performance at the e~onomy and re
duced package count of a ripple-carry implementation. 

The adder logic, including th~ carry, is implemented in its 
true form meaning that the end-around carry can be accom
plishedvitithout the need for logic or level inversion. 

The LS83Aand the LS283 are identical in performance; 
only the pin out is different. They are designed to replace 
the 5483A and the 54283 respectively. The LS283 is 
recommended for new designs, V cc and ground on corner 
pins simplify board layout. 

LOGIC DIAGRAM 

)o----C4 

B41"cQ-tt:t~~)-----, A4-__ r 
1:4 

A3---t-r 

B2-ra;;;t-it:~::DI--~ 
A2--........ 1:2 

B1-gt--t~::o 
A1 ~~~==:O 
CO--..,f)o--_...J 

@ IC MASTER 1977 

PIN-OUT DIAGRAMS 

LS83A 

FUNCTION TABLE 

OUTPUT 

~ 1% CO=L ' CO=H 
INPUT , WHEN WHEN 

'" C2=L C2=H 

~ v.:a A3 83 
.~ 

A4 L%~I% 
L L L L 

H L L L 

L H L L 

H H L L 

L L H L 

H L H L 

L H H L 
,H H H L 

L L L H 

H L L H 

L H L H 

H H L H 
L L H H 

H L H H 

L H H H 

H H H H 

H = high level. L = low level 
NOTE: 

L L 

H L 
H L 

L H 

L H 

H H 

H H 

L L 

L H 

H H 

H H 

L L 

L L 

H L 

H L 

L H 

~ C4 ~ % 
L H L 
L L H 

L l H 

L H H 

L H H 

L L L 

L L L 

H H L 

L H H 

L L L 

L L L 

H H L 
'H H L 

H L H 

H L, H 

,H H H 

Input condltons at A1. 81. A2. 82. and CO are used to de
termine outputs 1:1 end 1:2 and the velue of the Intarnal 
carry C2. Tha "values at C2. A2. 83. A4. an.d 84 are then 
used to determine outputs 1:3. 1:4. and C4. 

% C4 
L 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

FI 
H 

H 

H 
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4-Bit Binary Full-Adders With Fast Carry LS83A. LS283 

Recommended Operating Conditions -
9LS/54LS 9LS/74LS 

Unit 
Min Nom Max Min Nom Max 

Supply voltage, V cc 4.5 5 5.5 4.75 5 5.25 V 
High-level output current, 10H -400 -400 /J.A 
lQw-level output current, IOL 4 8 mA 
Operating free-air temperature, T A -55 125 0 70 °c 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted 

Parameter Test Condition,· 
9LS/54LS 9LS/74LS 

Unit 
Min Typ·· Max Min Typ·· Max 

VIH 2 2 V 

VIL 0.7 0.8 V 
VI VcC=MIN; II =-18mA -1.5 -1.5 V 

VOH 
Vcc=MIN, VIH=2V 

2.5 3.4 2.7 3.1 V VIL =VILmax, IOH=-400/J.A 

VOL 
Vcc=MIN, .·VIH:;2V, IIOL =4mA 0.25 0.4 0'.25 0'.4 

V 
VIL =VILmax POL =8mA 0.35 0'.5 

II 
Any Aor B 

.VCC=MAX, VI;=7V 
0.2 0'.2 

mA· 
co 0.1 0'.1 

IIH 
AnyAorB 

VCC=MAX, VI=2.7V 
40 40 

/J.A 
CO 20' 20 

IlL 
AnyAorB -0.8 -0'.8 
CO VCC=MAX, VI=0.4V .;.0'.4 -0.4 mA 

/ 

lost Vcc=MAX -15 -100 -15 -100 mA 

VCC=MAX, 
All inputs grounded 22 39 22 39 

IcC All B low, other inputs at 4.5V 19 .34 19 34 mA 
Outputs open All inputs at 4.5V 19 34 19. 34 

*For conditions shown es MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable \ \ 
davlca type.. . " 

**AII typical values are at Vee" SV, T A = 2Soc. 
tNot mora than one output should be shorted at a time. 

Switching Characteristics V = 5V Over Recommended Free-Air Temperature Range , cc. 
From To -5SOC 

Parameter ~ (Input) (output), ·Mln ,.yyp Max 

Test Conditions: CL = 15PF.1\. = 2kO 

tpLH CO Any 1: . 
1($ 20 

tpHL 15 21 , 

tpLH 
Ai or Bi 1:j 

20 30' 

tpHL 19 ·29 

tpLH 
CO " C4 

9 14 

tpHL 9 14 

tpLH 
Ai orBi C4 

9 15 

tpHL 10' 14 
Te.t Conditions: CL = 5OpF, RL = 2kO 

tPUi CO' Anyl: 
16 21 

tpHL 19 25 

tpLH 
AiorBi 1:i 

25 32 
tpHL 24 30 
tpLH 

CO' C4 . 
11 16 

tpHl 12 17 
tpLH 

AiorBi C4 
11 17 

tpHL 13 18 
NOTE 1 .• tPLH - Propagation delay time low-to-hlgh-Ievel output 

tPLH 5: Propagation delay time high-to-Iow-Ieveloutput 

~YTHEO~ 
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I +25°C I +12SOC 
Unit 

Min Typ Max Min. Ty .. Max 

14 19 15 21 
16 22 20' 27 

ns 

18 24 21 27 
15' 24 17 25 

ns 

7 12 11 18 

9 13 11 16 
ns 

8 13 . 11 17 
9 14 11 16 

ns 

15 4/!U 11 4/!4/!. 

19 25 25 30 
ns 

18 26 25 32 
18 26 25 31 

ns 

10' 15 12 19 
10 16 13 18 

ns 

10' 15 13 19 
12 16 14 20' 

ns 

. @ Ie MASTER 1877 



LS85 

DESCRIPTION 

These four-bit magnitude comparators perform comparison 
of straight binary and straight BCD (8-4-2-1) codes. Three 
fully decoded decisions about two 4-bit words (A,B) are 
made and are externally available at three outputs. These 
devices are fully expandable to any number of bits without 
external gates. Words of greater length may be compared by 
connecting comparators in cascade. The A > B, A < B, al'ld 
A = B outputs of a stage handling less-significant bits are 
connected to the corresponding A> B, A < B, and A =B 
inputs of the next stage handling more-significant bits. The 
stage handling the least-significant bits must have a high
level voltage applied to the A = B input. The cascading paths 
of the '85, and 'LS85 are implemented with only a two-gate- . 
level delay to reduce overall comparison times for long 
words. An alternate method of cascading which further 
reduces the comparison time is shown in the typical 
application data. 

4-Bit Magnitude Comparators 

PIN·OUT AND LOGIC DIAGRAM 

LSBS 

DATA INPUTS 
,----~"'--------

1234ft.6 7 rn 
DATA A<BA~BA>BA>BA=BA<8 GNO 
INPUTS '----v---' '----v----' 

CASCADE INPUTS OUTPUTS 

FUNCTION TABLES 

COMPARING " 

INPUTS 

A3,B3 A2,B2 A1, B1 AO,BO 

A3>B3 x X X 

A3<B3 X X X 

A3=B3 A2>B2 X X 

A3=B3 A2<B2 X X 

A3=B2 A2=B2 A1>B1 X 

A3=B3 A2=B2 A1<B1 X 

A3=B3 A2=B2 A1 =B1 AO>BO 

A3=B3 A2=B2 A1 =B1 AO<BO 

A3=B3 A2=B2 A1 = B1 AO=BO 

A3=B3 A2=B2 A1 = B1 AO=BO 

A3=B3 A2=B2 A1" B1 AO=BO 
A3=B3 A2=B2 A1 = B1 AO=BO , 
A3=B3 A2=B2 A1 =B1 AO=BO 

A3=B3 A2=B2 A1" B1 AO=BO 

H = high level; L .. low level, X = irrelevant 

@ Ie MASTER 1977 

CASCADING 

INPUTS 

A>B A<B A=B 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

H L L 

L H L 

L L H 
X X .H 

H H L 

L L L 

OUTPUTS 

A>B A<B 

H L 

L H 

H L 

L H 

H L 

L H 

H L 

L H 

H L 

L H 

L L 
L L 

L L 

H H 

A=B 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 
H 

L 

L 
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4-Bit Magnitude Comparators. 

A3 
B3 

A2 
B2 

A<B 
A-B 
A>B 

At 
B1 

AU 

80 
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(1) 
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(3) 

(4) 

(12) 

(11) 

(10) 
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-. 1 "-.-J 
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LOGIC DIAGRAM 
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I 

l' ...-- .J . 
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~ 
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- :1' . .J 
1- -, -. 
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LS85 

I 

-.. :1 }--- ~ - ,.~ 
. . 

r---c;--
r-< 

A>B 

)----r 
-(6) 

A-B 

-" .1 -
)-

~ 
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A<B 

-..II -
, 
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LS85 , 4-BitM'agnitude Comparators 

Recommended Operating Conditions 
9lS/54LS 9LS"4LS 

Unit Min, Nom Max Min Nom Max 

Supply voltage. Vee 4.5 5 5.5 4.75 5 5.25 V 
High-level output current. IOH -400 -400 JJ.A 
Low-level output current. lOl 4 8 mA 
Operatin,g ,free-air ~emperature. T A -55 '125 0, 70 uc 

. , ,l"," ",' " ',,' , ' 
Electrical Characteristics Over Recommended Free-Air Temperature Range (Unles. Otherwise Noted) 

" 9LS/54LS 9LS"4LS 
Parameter Test Condltlons* 

Min Typ** Max Min Typ** MaXI 
Unit 

, 
VIti- 2 2 V 
VIL 0;7 ( 0.8' V 
VI Vee=MIN. 11=-18mA , -1,.5 -1.5 V 

VOH 
Vee=MIN. ViH=2V. 

2.4 3.4 2.4 ~.4 V 
VIL =VILmax. IOH=-400}J.A 

VOL 
Vee-MIN. VIH=2\1, IloL=4mA 0.25 ' 0.4 0.25 0.4 

V 
VIL=VILmax ,11oL=8mA 0:35 0.5 

II A<B.,A>B inputs 
\lCe=MAX~ VI=7V - 0.1 0.1 

mA all other inputs 0.3 0.3 

IIH 
A<B. A>B inputs 

Vee=MAX, VI=2;7V 
20 20 

'JJ.A all other inputs 60 60 

IlL, 
A<B. A>B inputs 

Vee=MAX. VI=0.4V 
-0.4 <' -0.4 

mA all other inputs -1.2 -1.2 
lost Vee=MAX -6 -40 -5 -42 mA 
I eeH Vee=MAX. 10.4 20 ·10.4 20 mA 

Switching Characteristics V - 5V Over Recommended Free Air Temperature Range " "cc- -
, , .. From To No,_Of -Ssoc +2SOC I +12SOC 'M ' ,I Unit iParameter (Input) (OU~ut) Gate 

Min Typ Max Min Typ, Max Min Typ Levels ax 

Test Conditions: CL ... 15pF, RL = 2kO 

1 14 

tpLH' 
Any Aor B A<B,A>B 2 19 
d"ta input 3 24 36 

ns 

A=B 4 23 35 
1 11 

AnyAorB A<B,A>B 2 15 
tpHL 

data input 3 20 30 
ns 

A=B 4 20 30 

tpLH A<Bor A= B A>B 1 14 22 ns 

tPHL I A<B,or A= B A>B 1 11 17 , ns 

tPLH A=Q A=B 2 13, 20 ns 

tpHL A=B A=B 2 11' 17 ns 

tPLH A>B or A - B A<B 1 14 22 ns 

tPHL A>B orA= B, A<B 1 11 17 ns 

; ·For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable 
device tyPe. 

, **AII typical values are at Vee = 5V. TA = 25°e. 
tNot more than one output should be shorted at a time. _ 

ttlee is measured with outputs open. A=: B grounded. and all other inputs at 4.5V. 

, 

I 
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, 
Quadruple 2-lnputExclusive-OR Gates 

I . I 
LS86· LS386 

PIN"()UT AND LOGIC DIAGRAMS 

LS88 LS388 
Vee 4B 4A 4V 3B 3A 3Y 

@]~~ 
Vee 4B 4A 4V 3Y 38 3A ' 

@]~~ 

~~m-
tA tB tV 2A2B 2Y GND 

'cbtl~rn 
tA tB 1V 2Y 2A 2B GND 

Ole Size .045 x .056 posHlve logic: Y = A e B = AB + AS Die Size .045 x .056 positive logic: Y = A e B = AB + AS 

LS86 and LS388 are electrically IdeDtlcaI. The LS388 18 a pin-tori'ln replilcement for theL386. 

Recommended Operating Conditions 
9LS/54LS 9LS"4LS 

Unit 
Min Nom Max Min Nom Max 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 
High-level output current, lOB -400 -400 IlA 
Low-level output current, IOl 4 8· mA 
Operating free~air temperature, T A' -55 125 0 70 °C 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Paramet.r T •• t Condition.· 
9LS/54LS 9LS"4LS 

Unit 
Min Typ·· Max· Min Typ~· Max 

VIH ' 2: .2 V 
VIL 0.7 0.8 V 
VI Vcc=MIN, 11=-18mA -1.5 -1.5 V 

VOH 
Vcc=MIN, VIH=2V 

2.~ 3.4 2.7 3.4 V 
VIL =VIL max, IOH=-400IlA 

VOL 
Vcc=MIN, VIH=2V, IloL=4mA 0.25 0.4 0.25 0.25 0.4 

V 
VIL =VILmax. IloL=8mA '0.35 .0.5 

II Vcc=MAX,. 'VI=7V 0.2 0.2 mA 
IIH - VCC=MAX. Vi=2.7V' .40 40 IlA 
IlL' ! VcC=MAX, VI=0.4V -0.6 -0.6 mA 
lost VCC=MAX -.15 -100 -15 -100 'mA 

Icctt VCC=MAX, 6.1 10 6.1 10 mA 

Switching Characteristics V -5V Over Recommended Free-Air Temperature Range ., ~-

From -5SOC +25°C + 125°C 
Parameter (Input) Min Typ Max Min Typ Max Min Typ Max 

Unit 

T •• t Condltlona: CL = 15pF, RL = 2kO 

tPLH Aor B 
Other input 8 13 

low 8 13 
ns 

tPHL 
,tpLH 

AorB 
Other input , 8 13. 

8 13 
ns 

tpHL high 

·For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicabla 
device type. . 

"Ali typJcal values are at Vee· 5V; T A = 25°C. ' 
tNOt more than one output Should be shorted at a time. 

ttlcC is measured with the inputs grounded and the outputs open; 

~--~.' ~ 
G:AYTHEO;l 
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LS90 LS92 LS93 

DESCRIPTION 

Each of these monolithic counters contains four master
slave flip-flops and additional gating to provide a divide-by
two counter and a three-stage. binary counter for which the 
count cycle length is divide-by-five for the 'LS90, divide-by
six for the 'LS92, and divide-by-eight for the 'LS93. 

All of these counters have a gated zero reset and 'LS90 
also has gated set·to-nine inputs for use in BCD nine's 
complement applications. 

To use their maximum count length (decade, divide-by
twelve, or four-bit binary) of these counters, the B input 
is connected to the QA outpu~. The input count pulses 
are applied to input A and the outputs are as described in 
the appropriate fonction table. A symmetrical divide-by-ten 
count can be obtained from the 'LS90 counters by con
necting the QD output to the A input and applying the 
input c.ount to the B input which gives a divide-by-ten 
square wave at output QA. 

LS92 

@ Ie MASTER 1977 

Decade, Divide-by-Twelve, and 
Binary Counters 

PIN-OUT DIAGRAMS 

LS90 

LS93 

, 2 3 mrnmm 
INPUT RO(1) NC NC NC 

B Ro(2) vee 

~YTHEO!) 
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Decade, Divide-by-Twelve, and 
. Binary Counters 

LS90 
BCD COUNT SEQUENCE 

(See Note AI 
, OUTPUT 

LS90 
BI.QUINARY (5-21 

(See,Note BI 

COUN. 
OUTPUT 

LS92 
COUNT SEQUENCE 

(See Nota CI 

COUNT 
OUTPUT 

LS90 LS92 LS93 

, LS93 
COUNT SEQUENCE 

(See NoteCI 

COUNT 
OUTPUT 

COUNT 
Qo Clc QB QA QA Qo Qc °B 00 °c °B °A 000c 0B' A' A 

0 L L L L 0 L, 

1 L L L H 1 L 

2 L L H L 2 L 

3 L L H H 3 L 

4 L H L L .4 L 

5. L H .L H 5 H 

6 L H H ·L 6 H 

7 L H H H '1 H 

8\ H L L L 8 Ii 
9 H L L H 9 H 

L,S90 
RESET/COUNT FUNCTION TABLE 

RESET IN~UTS 

RO(lI RO(21 R9C11 R9(2) 

H H 

H H 

X X 

X L 

L X 

L X 

X L 

, 
INPUT A 114 

INPUTS (1) 

[[AYTHEOBJ 
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L X 

X L 

H H 

X L 

L X 

X L( 

L X 

LSgo 

OUTPUT 

QO QC °B QA 

I- L L L 

L L L L 

H. L L H 

COUNT -

COUNT 

COUNT 

COUNT 

J 0 
(12) 0 

A 
CK 

K 

0 (S)Oe 

L L 

L L 

L 11 
L H 

H L 

L L 

L L 

L Ii 
L H 

H L 

L 0 L L L L 0 I 

H 1 L .L L !i 1 

L 2 L L H L· 2 

H 3 L L' H H 3 
L 4 L H L L 4 

L 5 L H L H 5 

H 6 H L L L 6 

L 7 H L L H 7 

H. 8 H L H L 8 

L 9 H L H H 

10 Ii H L L 

11 H H L H 

LS93 
RESET/COUNT FUNCTION TABLE 

RESET INPUTS OUTPUT 

Rom RO(2) QO QC'OB QA 

H H L L L L 

L X COUNT 

X L COUNT 

NOTES: 

9 

10 

11 

12 

13 
14 '\ 

15 

A. Output QA is connected to input B for BCD count. 

B. Output QD is connected to ,input A for bi.quinary 
count. 

C. Output QA is connected tO'input B. 

D. H = high level, L = low level, X = irrelevant 

L' L L L 

L L L H 

L L H L , 
L L H H 

L H I- L 

L H L H 

L H H L 

L H H H 

H L L L 

H L L H 

H L H L 

H L .H .H 

H H L L 

H H L H 

H H H L 

H H H H 

~S92 LS93 

INPUT A (14) INPUT A (14) (14) 

(11)0 

INPUT B (1) 
B 

. INPUT B (1)(S) 

LOGIC DiAGRAMS 
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LS90 LS92 LS93 

Recommended Operating Conditions 
, 

Supply voltage, Vee 
High-level output current, 10H 
Low-level output current; 10l 

Count frequency, count (see Figure 1 on 2-46) 
_A mput 
B input 
A input 

Pulse width, tw Binput 
Reset inputs 

Reset inactive-state setup time, tsetuP 

Operating free-air temperature, T A 

Decade, Divide-by-Twelve, and 
Binary Counters 

9LS/54LS 9LS/74LS 
Min Nom Max Min Nom Max 

Unit 

4.5 5 5.5 4.75 5 5.25 V 
-400 -400 p.A 

4 B mA 
U ;:Sl U . ;:Sl 

MHz 
0 16 0 16 
15 15 
30 30 ns 
15 15 
25 25 ns 

-55 125 0 70 . ~C 

E lectrlcal C haracteristlcs Over Recommended Free-Air Temperature Range (Unless Otherwise Noted' 

Parameter Test Condltlons* 
9LS/5.4LS 9LS/74LS 

Unit 
Min Typ** Max Min Typ** Max 

VIH 2 2 V 

VIL 0.7 O.B V 

VI Vee=MIN, 11=-1BmA -1.5. -1.5 V 

VOH 
Vee-MIN, VIH-2V, 

2.5 3.4 2.7 3.4 V 
VIL =Vllmax, IOH=-400p.A 

Vee=MIN, VIH=2V, IIOl=4mA~ 0.25 0.4 0.25 0.4 
V VOL VIL=VILmax, II0l=BmA~ 0.35 0.5 

Any reset Vee=MAX, VI-7V 0.1 0.1 

II A input 
VI=5.5V 

0.4 0.4 rnA 
Binput 

VCC=MAX, 
O.B O.B 

Any reset I 20 20. 

IIH PI input Vee=MAX, VI=2.7V BO BO p.A 

B input 160 160 

Any reset -0.4 -0.4 

I'l A input Vee=MAX, VI=O.4V -2.4 -2.4 mA 
I 

B input .. -3.2 -3.2 

lost Vee=MAX -6 -40 -5 -42 rnA 

I LS90 9 15 9 15 
mA leett Vee=MAX, I LS92 9 15 9 15 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended .operating conditions for the applicable 
device type. 

**AII typical values are at Vee = 5V, TA = 25°e. 
tNot more than one output should be shorted at. a time. 

tt lee is measured with a'·1 outputs open, both RO inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 
11 Outputs are tested at specified 101. plus the limit value of II L for the B input. This permits driving the B input while maintainingfullfan-out 

capability . 
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. Decade, Divide-by-Twelve, and 
Binary Counters 

EI ct I I Ch e r ~a t I tl 0 arae er s es ver R d d F eeommen e ree-AI T r 

P.rameter Test Condltlons* 

VIH 

VIL' 
VI Vee=MIN; 11--1SmA 

VOH 
Vee=MIN, VIH=2V, 

VIL =VILmax, IOHr-4OOJ,tA 

VOL Vee=MIN, VIH=2V, IIOL =4mA,r 

Vll=VILmax IIOL =SmA, 

II 
Any reset Vee=MAX, VI=7V 

A or a input Vee=MAX, VI=5.5V 

IIH 
Any reset 

Vee=MAX, VI=2.7V 
.A or a input 

Any reset 

IlL A input Vee=MAX, VI=O.4V 
a input 

lost Vee=MAX 

'Icett Vee-MAX, 

LS90 LS.92 LS93 

emperatureRange (Unless Othe~wlse Noteci 
9LS/54LS 9LS/74LS 

UnH 
Min Typ** Max Min Typ** Max 

2 t 2 V 

0.7 O.S V 
-1.5 -1.5 V 

2.5 3.4 2.7 3.4 V 

0.25 0.4 0.25 0.4 
V 

0.35 0.5 
0.1 0.1 

·mA 
0.4 0.4 

20 20 
p.A 

80 SO 
-0.4 -0.4 
-2.4 -2.4 mA·. 

-1'.6 -: 1.6 
-6 -40 -5 -42 mA 

9 15 9 16 mA 

-For' conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable 
devica type.'· ' . ' 

--All typical vaiues arelrt Vee = 5V. TA = 25°e. 
tNot more than one output should be shorted at a time. 

tt lee is measured with all outputs open. both RO inputs grounded follQwing momentary connection to 4.5V. and all other inputs grounded • 
• dutputs a~e tested at specified IOL phis the Ii",it ,value of IlL for the a input. This permits driving the a input while.maintaining full fan-out 

capability. 
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LS90 LS92 LS93 
Decade,. Div~de-by-Twelve, and 

Binary Counters 

Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range , c.c.-
, 1[' From To 
Parameter (Input) (output) , 

TestCondltlons: CL = 15pF, RL = 2k!l 

A QA 
fmax LS90 

B QB 

LS92 
A QA 

fmax 
B QR 
A " QA 

fmax LS93 
B QB 

tPLH 
tpHL 

LS90 A QA' 

tpLH 

tpHL 
LS92 A QA 

tPLH LS93 QA A 
tpHL 

tPLH . 
LS90 A Qo 

tPHL 
tpLH 

LS92 Qo A 
tPHL 
tpLH 

tpHL 
LS93 A QO 

·tpLH 
'LS90 

tpHL 
B QB 

tpLH 
B QS LS92 

tpHL 
tpLH 

LS93 QB B 
tPHL 
tPLH LS90 Dc B 
tPHL 
tpLH 

tPHL 
LS92 B Qc 

tPLH 
LS93 B QC 

tPHL 
tpLH 

tpHL 
LS90 B Qo 

tpLH 
LS92 

tPHL 
B QO 

tpLH 
LS93 

tpHL 
B Qo 

tpHL LS90 Set-to-O Any 
tPHL LS92 Set-to-O Any 
tPHL LS93 Set-to-O Any 
tpLH Set-to-9 QA,QO 
tpHL 

' LS90 Qs,Qc' 

~ fmax ,; maximum count frequency 
tpLH = propagation delay time, low to high level output 
tPHL = propagation delay time, high to low level output 

@ Ie MASTER 1977 
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-55°C 

Min Typ, 

< 

\ 

+ 25°C 
Max .Mln, Typ Max 

32 42 

16 
32 42 

16 
, 

3,2 42 

16 

10 16 
12 18 

10 16 
12 18 

10 16 ' 

12 ,18 
32 48 
34 50 
32 48 

34 50 

46 - 70 
46 70 
10 16 
14 21 
10 16 
14 21 
10 16 
14 21 

21 32 
23 35 
10 16 
14 21 

21 32 

23 35 

21 32 
23 35 

21 32 

23 35 

34 51 
34 51 

26 40 
26 40 
26 40 

20· 30 
26 24 

+125°C 
Min Typ 

, 

Max 
Unit 

\ 

MHz 

MHz 
; 

MHz 

ns 

ns 

ns 

ns 

ns 

( ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 
ns 

hs 
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Decade, Divide-by-Twelve, and: 
Binary Counters LS90 LS92 LS93 

Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range • ~c -

Parameter 11 From To 
(Input) (output) 

Test Conditions: CL = 15pF, RL = 2kn 

fmax LS90 
A OA 
B OB 

fmax LS92 
A QA 
B OR 

fmax . LS93 
.A OA 

B OB 
tpLH 

LS90 A OA 
tpHL 

. tpLH 
LS92 A OA 

tpHL 

tpLH 
LS93 A OA 

tpHL 

tPUi 
LS90 A OD 

tpHL 

tPLH 
LS92 A OD 

tpHL 

tpLH 
LS93 A OD 

tpHL 

tpLH 
LS90 B OB 

tpHL 

tpLI,f 
LS92 B OB . 

tpHL 

tpLH 
LS93 B OB 

tpHL 

tpLH 
LS90 B Oc 

tpHL 

.tpLH 
LS92 B Oc' 

tpHL 

tpLH 
LS93 B Oc 

tpHL 

tPLH 
LS90 B OD 

. tpHL 

tPLH 
LS92 B OD 

,tpHL 

tPLH 
LS93 B OD 

tpHL 

tpHL LS90 SeHo-O Any 
tpHL LS92 Set-to-O Any 
tpHL LS93 Set-to-O Any 
tpLH 

LS90 
Set-to-9 OA,OO 

tpHL OB,OC 

~ fmax = maximum count frequency' 
tPLH = propagation delay time, low to high level output 
tpHL = propagation 'delay time, high to low level output 
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--55°C I + 25°C + 125°C 
Mini Typ Max Min Typ Max MIl' Typ Max 

Unit 

MHz 

MHz 

MHz 

ns 

ns 

ns 

ns 

oS 

ns 
, 

ns 

ns 

ns 

ns 

ns 

., ns 

ns 

ns 

ns 

ns . ns 
ns 

ns 
. 
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, LS90 LS92 1.893 
Decade, Divlde-by-Twelve, and 

Binary Counters 

RESET TO 9 
INPUTS 

(SEE NO:rE 0) 

PARAMETER MEASUREMENT INFORMATION . 

TEST Vee 
POINT 

FROM 

OUTPUT -t---tII .................. *'*"" 
UNDER 

TEST. I 'cl =.15 pF 

-:: (See Note BI 

LOAD CIRCUIT 

--------------~-~------~---~-----w Vre, 

I "-..... ------~t 
....... --'setuP .. I 

, /}J--------- OV 

I 'I / 

CLocn: ~re-; - f - - ~ - - - - - ....l. - ,- - .-: - - - - - - -:- - 3V 

INPUT _...;.J1 ..... __ ...,j·,1 I • I f{ ( { OV 

(S~E NOTE 0) I . I; ~'setup~ "I 

: I ~I I ~_.';" __ .3V' ! . ,I V,e' Vrel V,e' Vref" 
J RESET TO 0 _.....;1 .... _~_-; __ ._. tpLH I tpLH . I . . 

INPUTS ~tPLH I---t-tPHL ~ MEASURE ~ MEASURE I' 
I I .' . I . I·· ' I ATtn+1 I I AT tn+2 I. f I' v 

;", .. I' \., !I.? , . I \. I \-...,...,- OH 
OUTPUTQA I' TVre' I' ,Vrel TVre, , I "'l\ V,e' tpHL . I Vre'. -

AND -.....;I ..... ..J. ,.. I I __ --...J MEASURE I : . VOL. 
CLOCKBlfIIPUT' r--t-tpHL~tpHL . I ·1- -I ATtn+2 I i+--f- tPHl"MEASUREAT.tni4 

OUTPUTQB_ ....... I~,~\ _~"",I • I I: fI :-I--VOH . 
(SEE NOTE E) : ,rei ~ .:t.- V,e' I. : Ivre' : 1 )Lv reI 

I ) , . : I ':'\ tpLH 1 I \.: VOL .' . 
t--t-tpHL :--t-tPHLI.. t-;'tJMEASUF!£ 'I. t-:1"\_. tpltL MEASURE ATtn+. 

OUTPUT QC I I I I I 1 AT tn"", , I ,.;J _ _ VO" LS92 or It 
(SEE NOTE E) I .~v· --I. ""'4: v ,I. 'I f i} "n , V I : ~.5·V tn_5 LS92 . , I' re I ref 'I' II ref 

I I I \ . (I Ii . . I I "'OL 

tpLH~ tpHL -f4--i tpLH MEASURE AT'tn+8 \I. J--.:1 :.. ~) -' -tpHl MEASURE AT tn+10 
. II '. '. LSUO& LS93 Drat 'I ,.---..-oJUt------"'+_ _ VOH LSUDat 

'jVref '\:...Vrel . tn+6lS92~ IVrel ~15V ,"+12 LS92 "r at 
OUTPUTQD-' . __ ..;..,JT', IJ. \:.VOL tn+16 LS93 

NOTES: A. Input pulses are supplied by a generator having the following characteristics: 
Forl,.s90, LS92, LS93, tr <: 15ns, tf <: 5ns, PRR .. 1 MHz, duty cycle" 50%, Zout • 50 ohms 

B. CL Includes probe and jig capacitanca. . ' , 
C. All diodes are 1 N916 or 1 N3064. 
D. Each r.et input is tested separatelywi~h the other reset at 4.5V. 

/ '. 

E. Reference waveforms are shown with deshed lines. . 
F. L93, LS90, LS92, and LS93 Vref = 1.3V. 

FIGURE 1. VOl.TAGE WAVEFORMS 
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4-Bit Bi-Directional 
Parallel-Access Shift Register 

DESCRIPTION 
This 4-bit register features parallel and serial inputs, paral

lel outputs, mode control, and two clock inputs. The register 
has three modes of operation: 

Parallel (broadside) load 
Shift right (the direction QA toward Qo) 
Shift left (the direction Qo toward QA) 

Parallel loading is accomplished by applying the four bits of 
data and taking the mode control input high. The data is 
loaded into the associated flip-flops and appears at the out
puts after the high-to-Iow transition of the clock-2 input. Dur
ing loading, the entry of serial data is inhibited. 

Shift right is accomplished on the high-to-Iow transition of 
clock 1 when the mode control is low; shift left is accomp
lished on the high-to-Iow transition of clock 2 when the mode 
control is high by connecting the output of each flip-flop to the 
parallel input of the previous flip-flop (Qo to input C, etc.) and 
serial data is entered at input D. The clock input may be 
applied commonly to clock 1 and clock 2 if both modes can 
be clocked from the same source. Changes at the mode 
control input should normally be made while both clock inputs 
are low; however, conditions described in the last three lines 

. of the function tabJe will also ensure that register contents are 
protected. 

14 

PIN-OUT DIAGRAM 

SE RIAL INPUT 

1234560 
SERIAL ~MODEGND 
INPUT INPutS CONTROL 

13 12 11 10 

2 3 4 5 6 

Die Size .067 x .082 

9 

8 

7 

LS95B 

'LOGIC DIAGRAM 

MODE CLOCKS 

CONTROL 21L1 11RI 
H H X 

H , X 

H , X 

L L H 

L X , 
L X , 
t L L , - L L , L H 

t Ii L 
t H H 

[[AYTHEO~ 
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DATA INPUTS 
A 

B C 
131 141 

MOOECONTROL~16~1~~~~ ____ ~ ______ ~+-______ ~r-____ --; 
SERIAL 1l{1!l1 +--1~==:::::;:r-tt---;:::;:l--t::r--;::;:r1::Jr--;::;::] 
INPUT 

CLOCK 1 191 
RIGHT -SHIFT ~+-'--L....J' 

CLOCK 2 ""IS,,-' --L....I 
Li:FT-SHIFT 

FUNCTION TABLE 

INPUTS 

PARALLEL 
SERIAL 

A B C D 

X X X X X 

X a b c d 

X aBt act aot d 

X X X X X 

H X X X X 

L X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X. X X X X 

OUTPUTS 

°A °B· Oc 

aAO aBO Oco 
a b c 

aBn Ocn Oon 
aAO aBO Oco 

H aAn aBn 
L aAn aBn 

aAO aBO Oco 
aAO aBO Oco 
aAO aBO Oco 
aAO aBO Oco 
aAO aBO aeo 

°D 

aDO 
d 

d 

aDO 

Ocn 

Ocn 
aoo 

Qoo 

000 
aDO 

000 

v 
OUTPUTS 

tShlftlng left requires external connection of QS to A, 
Oc to S, and QD to C. Serial data is entered at Input D. 

H = high level (steady state), L = low level (steady state), X = 
irrelevant (any input, including transitions) 
.. = transition from high to low level, t = transition from low to 
high level 
a, b, c, d = the level of steady-state Input at input, A, B, C, or D, 
respectively. 

QAO, QSO, QCO', QDO = the level of QAi QS, QC, or QD, respec
tively, before the indicated steady-state input conditions were 
established. 
QAn' QBn, QCn' QDn = the level of QA' QB, Qt, or QD, respec
tively, before the most-recent .. transition of the clock. 

@) IC MASTER 19n 



LS95B 
, , ,4-Bit Bi-Directional, 

Parallel-Access Shift Register 

" Recommended Operating Conditions 
- 9LS/54LS 9LS/74LS 

Unit 
Min Nom Max Min Nom Max 

Supply voltage, Vcc 4.5 5 5.5 ' 4.75 5 5.25 V 
High-level output current, IOH -400 -400 JJ.A 

, Low-level output current, IOl 4 a mA 
Clock frequency, fclock 0 20 0 20 MHz 
Width of clock pulse, tw(clockl (see Figure 1 page 2-49) 25 25 ns 
Setup time, high-level or low-level data, tsetup (see Figure 1 page 2-49) 0 0 ns 
Hold time, high-level or low-level data, thold (see Figure 1 page 2-49) 20 20 ns 
Time to enable clock 1, tenable 1 (see Figure 2 page 2-49) 20 20 ns 
Time to enable clock 2, tenable 2 (see Figure 2 page 2-49) 20 20 ns 
Time to inhibit clock 1 , tinhibit 1 (see Figure 2 page 2-49) 10 10 ns 
Time to inhibit clock 2, tinhibit 2 ($ee Figure 2 page 2-49) 10 10 ns 
Operating free-air temperature T A -55 125 o I 70· °c 

. Electrical Characteristics Over Recommended\ Free-Air Temperature Range (Unless Otherwise Noted) 

Pafameter . Test Conditions· 
9LS/S4LS 9LS/74LS 

Unit 
, Min Typ" Max ,.,In Typ" Max 

VIH 2 2 V 

VIL 
. 

0.7 0.8 V 

VI Vcc=MIN, 11=-18mA -1.5 -1.5 V 

VOH 
Vcc=MIN, VIH=2V, 

2.5 ·3.4 2.7 3.4 V 
VIL =VILmax,loH=-400JJ.A 

VOL 
Vcc=MIN, VIH=2V, IloL=4mA 0.25 0.4 0.25 0.4 

V 
Vil =Vllmax IIOl =8mA 0.35 0.5 

II 
Clock inputs 

VCC=MAX, VI=7V 
0.2 ' 0.2 

mA 
Other inputs 0.1 0.1 

IIH 
Clock inputs 

VCC=MAX, VI=2.7V 
40 40 

JJ.A 
Other inputs 20 20 

III 
Clock inputs 

Vcc=MAX, VI=O.4V 
-0.8 -0.8 

rnA 
Other inputs -().4 -0.4 

lost VCC=MAX, -15 -100 -15 -100 mA 

Icctt Vcc=MAX, See Note 1 13 21 13 21 mA 

"For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

""All typical values are at Vee = 5V, T A = 25°C. . 
tNot more than one output should be shorted at a time. 

tt ICC is measured with all outputs and serial inputs open; A B, C,'and 0 inputs grounded; mode control at 4.5V; and a momentary 3\1 
then ground, applied to both clock inputs. 

Switching Characteristics V . , - SV Over Recommended Free-Air Temperature Range CC -

Para'meter 
-5SoC +2SoC ' +12SoC 

Max I Unit Min Typ Max Min " Typ Max Min Typ 

,Test Conditions: CL = 15pF, RL == 2kO (See Figure 10n page 2-49) 

fmax 20 30 MHz 

tpLH 27 35 ns 

tPHL ' 30 40 ns 
Test Condit!ons: CL - SOpF, RL - 2kO (See Figure 1 on page 2-49) 

fmax '- MHz/ 

tplH ns 

tpHL ns 
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4-Bit Bi·l;)irectional 
Parallel·Access Shift Register 

DATA 
INPUT 

ClOCK'OR2 
INPUT 

PARAMETER MEASUREMENT INFORMATION 

TEST 
POINT VCC 

Rl 
(See Nota DI 

FROM OUTPUT __ -4 .... ~ ... -4I ........ *lM-....... 
UNDER TEST 

, Cl 

{See Nota BI 

I 
I 

OV 

,. ____ ~I ~. v 

g~~~~. OR QD / I \ Vref I v: ___ v:: 
----------~. < I I~--~I--~I 

tpHl ~ 14 .. I, tplH 

VOLTAGE WAVEFORMS 
FIGURE' - SWITCHING TIMES 

NOTES: /' , . 

LS95B 

'~" Input pulses are 'supplied by a genarator having the following characteristics: ir .;; 10 ns, tf .;; 10 ns, and Zout !l!! 5On. For the data 
pulse generator, PRR = 500kHz; for the clock pulse genarator, PRR ,= 1'MHz. 'When testing fmax, vary PRR. tw(data) ;;a. 20 ns, 
tw(clock) ;;a. 15 ns. ' 

B. CL includes probe and jig capacitance. 
C. All diodes are 1N916 or 1N3064 
p. Vref= 1.3V. 

SERIAL 
INPUT 

MODE 
CONTROL 
INPUT 

CLOCK' 
INPUT 

CLOCK 2 
INPUT 

\~_.."",I 
~ - - - ... - - .,.. - -- V,H 

"'. _______ Vll 

VIH 

\ I "". __ ...1 ______ ...: __ V,l f. Vre, 

I 
ten,abI ablee"'. -:i:::I 'I I Vref II" +"::=~it , ~i \ . VrefG,,-_-.-_-.-_-_-_-.-_-.::: 
t,"nh,"b,'t 2 I'" I j......,... tenable 2 . . - '~~, ------V,H 
__ .... __ .V.re.',I.,-, ~ . \i,.v.re.' ____ .If' , V,l 

QAOUTPUT I 
---~ 

\ ... _...,1 

NOTES: 
A.. Input A is at a low level. 
B. V ref = 1.3V. 

[[AYTHEO~ 
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VOLTAGE WAVEFORMS 

FIGURE 2 - CLOCK ENABLE/INHIBIT TIMES 
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LS109 . Dual J-K Positive-Edge~Triggered Flip-Flop 

DESCRIPTION 
This monoJjthic dual J-Kedge-triggered flip-flop features 

individual J, K, clock, preset, and clear inputs. A low level at 
preset or clear sets or resets the outputs regardless of the 
levels of the other inputs. "Y!len preset and clear are inactive 
(high),' data at t.be J and K inputs meeting the setup time 
requirements are transferred to the outputs on the positive
going edge of the clock pulse. Clock triggering occurs at a 
voltage level of the clock pUlSe. and is not directly related to 
the transition time of the· positive-gQlng pulse. FolloWing the 
hold time Interval, data at the Jand K inputs may be changed 
without affecting the levels at the outputs. .. 

The J and K· data inputs simplify hardware design as a 
Q-type flip-flop can be implemented by simply tying the J and 
K inputs together. 

7 

8 

9 

10 

6 5 4 

Die Size .055 x .056 

PIN-OUT DIAGRAM 

14 
1234567(!J 
1 lJ lR lCK lPR lQ Iii GND 

eLR 
positlye logic: see function table 

Recommended Operating Conditions 

Supply voltage, Vee 

-

LOGIC DIAGRAM (112) , 

PRESET -+----+---"'-1 

CLOCK -+----+---1 --...... 

CLEAR 4~=======~~ __ -.J 

FUNCTION TABLE 
(EACH FLIP-FLOP) 

INPUTS 
PRESET CLEAR CLOCK 

L H 
H L , 

L L 
H H 
H H 
H H 
H· H 
H H 

H == h~ level (steady state) . 
L = low level (steady state) 
X = Irrelevant 

x. 
X 
X 
t 
t 
t 
t 
L 

t = transition from low to high level 

J "R 
X X 
X X 
X X 
L L 
H L 
L H 
H H 
X X 

Q Q 

H L 
L H 

H· H· 
L H 

TOGGLE 

00 00 
H L 

00 00 

Q 

II 

0 0 = the level of 0 before the indicated steady-state Input conditions 
were established 

TOGGLE: each output changes to the complement of its Prevklus level 
on each t clQck transition. 

·This configuration is nonatabie; that is. it will not persist when preset 
and clear Inputs retum tothalr inactive (high) level. 

9LS/54LS 9LS174L$ 
Unit 

Min Nom Max Min Nom Max 

4.5 5 5.5 4.75 5 5.25 V 

Normalized fan-out from each output, N 
1 Hiah logic· level 20 20 
I Low logic level 10 20 

Clock frequency, fclock 0 , 30 0 30 MHz 

Width of clock pulse, twlclockl (High) 17 17 ns 

Width of preset pulse, tw(presetl (low) 15 15 ns 

Width of clear pulse, tw(clear) (Low) 15 15 ns 
Input setup time tsetuP 15 15 ns 
Input hold time, tt,old 0 0 ns 
Operating free·air temperature, T A -55 125 0 70 °c .. tsetup is the minimum time requlred_ for the correct logiC level to be present at the J or K Input priono the rISing edge of the clock In order 

to be recognized and transferred to the outPuts. 

thold is the minimum time required for the. logic level to be maintai~ed at the J or Klnput after the clock transition in order to insure 
recognition. This device. requires no hold time. .. 
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Dual J-K Positive-Edge-Triggered Fllp-i=lop· LS109 

Electrical Characterlstlcs.Over Recommended free-Air Temperature Range (Unless Othe~wl8e Not.d 

Paramet., Te.t CondlUona* , 
9LS/54LS 9LS"4LS . Unit 

Min Typ** . Max Min Typ** . Max 

VIH 2 2 V 

VIL 0.7 O.S V 

VI VCC=MIN, 11=-1SmA -1.5 -1.5 V 

VOH 
Vcc-=MIN, VIH=2V, 

2.5 3.4 2.7 3.4 V 
VIL =VILmax, lOH=-400ItA , 

VOL 
Vcc=MIN, VIH=2V, IloL=4mA 0.25 0.4 0.25 0.4 

V 
Vil =VIL max I lOl =SmA 0.35 ·0.5 

Jor K 0.1 0.1 
II clock or prese VCC=MAX, VI=5.5V 0.2 0.2 mA 

Clear 0.4 0.4 

Jor K 20 .' 20 

IIH clock or preset VCC';'MAX, VI=2.7V 40 40 itA 

Clear . SO SO - -0.4 ..,.0.4 Jor K 
IlL clock or preset VCC=MAX, VI=0.4V -O.S "::0.8 ,mA 

Clear -1.6 -1.6 
lost VcC=MAX -15 -100 -15 -:-100 rnA 

Icctt Vcc=MAX, 4 S 4 S mA 

-For conditions shown as MIN or MAX, use the appropriate value specified under ,.commendlKl operating conditions for the applicable 
device type.. .. 

--All typical values are at Vee = 5V, TA = 26°C. . 
tNot more than ona output should be shorted at e time. 

tt ICC is measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5V. 

Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range , cc -

Parameter I -55"C +25*C , + 125*C-
Unit I Min Typ. Max Min Typ Max Min Typ Max 

Teat Condltlona: CL = 15pF, RL = 2kO (See Figure A on page 2-1471 

fmax 30 45 MHz 

tPLH 10 15 ns 
L CK Low 12 18 

tPHL I CK High 16 24 
ns 

tpLH 12 18 ns 
tPHL 14 22 ns 
:reatCondltlona: CL - SOpF, RL.= 2kO (See Figilre A on page 2-1471 

fmax 

tPLH 

tPHL 
I CK Low 
I CK High 

tpLH 

tPHL 

tsetup is the minimum time required for the correct logic level to be present at the J or K input prior to the rising edge of the clock in 
order to be recognized and transferred to the outputs. 

thold is the minimum time required for the logic level to be maintained at the J or K Input after the clock transition in order to insure 
recognition. This device requires no hold time. 
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LS136 LS266 
Quadruple 2-lnput Exclusive-QR, 

-NOR Gates With Open-Collector Outputs 

PIN-OUT AND LOGIC DIAGRAMS 

LS136 LS266· 
QUADRUPLE 2-INPUT EXCLUSIVE-OR WITH OPEN

COLLECTOR OUTPUTS 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR WITH OPEN 

,COLLECTOR OUTPUTS 

12 11 10 9 Vee 4B 4A 4V 3B 3A 3V 

~~~ 
13 8 

14 7 

6 

~~m 
2 3 4 5 lA lB IV 2A 2B 2V GND 

12 1.1 

13 

14 

2 3 

109 

4 5 

8 

7 

6 

Vee 4B 4A 4Y 3V 3B 3A 

~~~ 

~~m 
lA 1B 1V 2V2A 2B GND 

Die Size .045 x .056 positive logic: Y = A E9 S = AS + AS Die Size .045 x .056 positive logic: Y == A E9 S = AS +AB 

Recommended Operating Conditions 
9LS/54LS 9LS174LS 

Unit 
o Min Nom Max Min Nom Max 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 
High-level output voltage, VOH 5.5 5.5 V 

. Low-level output current, IOL 4 8 mA 
Operating free-air temperature, TA -55 125 0 70 °c 

Electrical Characteristics Over Recommended Free~Alr Temperature Range (Unless Otherwise Noted) 

Parameter Test Condltlons* 
9LS/54LS 9LS174LS 

Unit 
Min Typ** Max Min Typ** Max 

VIH 2 2 V 

VIL 0.7 0.8 V 
VI Vee=MIN, 11=-18mA -1.5 -1.5 V 

IOH 
Vee-MI~, VIH-2V, 

100 100 fJ.A 
Vil =VILmax, VOH=5.5V 

VOL 
Vee=MIN, VIH:=2V 'IIOL =4mA 0.25 0.4 0.25 0.4 

V 
VIL=VILmax 1IOL=8mA 0.35 0.5 

II Vee=MAX, VI=7V 0.2 0.2 mA 
IIH Vce=MAX,' VI=2.7V 40 40 fJ.A 
IlL Vee=MAX, V,=0.4V -0.6 -0.6 mA 

lee t I LS266 
Vec=MAX, 

8 13 8 13 
mA I LS136 6.1 10 6.1 10 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. . .' . 

* * All typical values are at Vee = 5 V, T A = 25~ c. 0 • 

tlce is measured with one input of each gate at 4.5V, the other inputs grounded, and the outputs open. 

Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range t, ee.-
From To -55~C 

Parameter (Input) (output) Min Typ Max 

Test Conditions: CL = 15pF, RL = 2kO(See Figure A on page 2-147) 

tpLH 
Aor B 

Other input 
low tPHL 

tpLH Aor B 
Other ,input 

tPHL high 

*tPLH = propagation delay time,low-to-high level output. 
tPHL = propagation delay time, high-to-Iow level output. 

@IC MASTER 1977 

+25°C + 125°C 
Min Typ Max Min Typ 

23 . 23 
23 
23 

Max 
I Unit 

ns 

ns 
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Decoders/Demultiplexers 

FEATURES 
• LS138: 3-Line-to-8-Line Decoder 

1-of-8 Demultiplexer 
• LS139: DuaI2~Line-to-4-Line Decoder 

Dual1-of-4 Demultiplexer 
• LS138 is expandable to 5-1ines-to-32-1ines decoder 

using 4 LS138's and one inverter. 

DESCRIPTION 
The LS138 decodes one-of-eight lines dependent on the 
conditions at the three binary select inputs and the three 
enable inputs. Two active-low and one active-high enable 
inputs reduce th,e need for external gates or inverters when 
expanding. A 24-line decoder can be implemented without 
external, inverters and a 32-lirie decoder requires only one 
inverter. An enable input can be used as a data input for 
demultiplexing applications. 

The LS139 comprises two individual two-line-tq-four-line 
decoders in a single package. The active-low enable input 
can be used as a data line in de,multiplexing applications. 

These circuits are designed to be used in high-performance , 
memory-decoding and data-routing applications requiring 
very short delay times.' 

ENABLE 

, LS138 
FUNCTION TABLE 

, 
INPUTS 

OUTPUTS 
SELECT 

01 oz· c' 8 A vo V1 VZ VI V4 VI V8 V7 

X H X X X H H H H H H H 

L X X X X H H H H H H H 

H L L L L L H H 1:1 1:1 1:1 1:1 

H L L L 1:1 1:1 ,L 1:1 1:1 1:1 1:1 1:1 

1:1 L L H L 1:1 1:1 L 1:1 Ii 1:1 1:1 

1:1 L L 1:1 1:1 1:1 1:1 1:1 L 1:1 1:1 H 

1:1 L 1:1 L L 1:1 ,1:1 1:1 1:1 L H 1:1 

1:1 L 1:1 L 1:1 1:1 H 1:1 1:1 H L 1:1 

1:1 L 1:1 1:1 L 1:1 1:1 1:1 H 1:1 1:1 L 

1:1 L 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 H 1:1 

*G2 = G2A + G2B 

H = high level, L = low level, X = don't care 
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LS138 , LS139 

PI..-oUT DIAGRAMS 

6 7 ,8 9 

Die Size .063 x .069 

15 

16 

1 

2 

14 13 12 11 

3 4 5 6 

Die Size .063 x .069 

LS13&, 

LS138 

1234567([) 
~.G2A~ GI, Y7 GNU 

SELECT ENABlE 0U1PUT 

1234567([) 
lG ~ 'VllY1v'~ lY3,GND 

ENABlE SElECT DATA 0U11'II1'S 

LSt38 
FUNCTION TABLE (\11) 

'ljtpUTS 

ENABLE SELICT 
OUTPUTS 

0 8 A YO V1 VZ V3 

1:1 x· X 1:1 1:1 1:1 1:1 

L L L L 1:1 H'H 

L L H H L H H 

L 1:1 L -H, 1:1 L 1:1 

L 1:1 1:1 1:1 1:1 1:1 L 

, H = high level, L = low leve1, X = don't care 
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LS138 LS139 

LS138 

, - ENABLE ~,;:.16~) ~t:)-ffE3~~~ 'INPUTS G2 (4) 
28(5) 

SELECT '{A ~::!!..: f::' ~:u~~$t=r~ 
INPUTS B_ 

C (3) 

R ecommen ddO tI C dltl e ,pera ng on ons 

>, 

Supply voltage, Vee 
High-level output current, IOH 
Low-level output current, IOL 
Operating free-air temperature, TA 

LOGIC DIAGRAMS 

DATA' 
OUTPUTS 

Decoders/Demultiplexers 

LS1. 
C1I 

ENABLE 10 .,;;,;' ~>-ft==~=*:() 

9LS154LS 9LSt1!LS 
Min Nom M.x Min No~( 

, 
4.5 5 ' 5.5 4.75 5 

-400 
4 , 

-55 125 0 

Max 

5.25 
-400 

8 
70 

DATA 
OUTPUTS 

Unit 

V 
P.A 
mA 
~c 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unle.s Otherwise Noted 

Parameter test Condition.· 
9LSI54LS 9LS/74LS 

Unit 
Min Typ** Max Min Typ** Max 

VIH 2 . 2 V 

VIL , '0.7 0.8 v 
VI 1 Vce=MIN, 11=-l8mA -1.5 -1.5, V 

VOH 
Vcc=MIN, VIH=2V, 2:5 
VIL=VIL max, fOH=-400p.A 

3.4 2.7 3.4 V 

VOL 
Vce=MIN, Vlli=2V, Ilol=4mA 0.25 0.4' 0.25 0.4 V 
VIL=Vllmax IIOl=8mA' 0.35 0.5 , 

II Vcc=MAX, VI=7V 0.1 0.1 mA 

IIH VcC=MAX, V,=2.7V 
, 20 20 p.A 

IlL Vcc=MAX, V,=0.4V -0.36, -0~36 mA 

lost Vcc=MAX -15 -100 -1,5 -100 mA 

IcC 
Vee=MAX, I LS138 6.3 10 _6.~ 10 

rnA 
Outputs enabled and open I LS139 6.8 11 6.8 11 

*For conditions shOwn as MIN or MAX. use the appropriatevalu, specified under recommended operetlng conditions for the applicable 
device tYpe. " • - ' 

·*AII typical valuas ara at Vee = SV. TA = 2SoC. 
tNot more than one output should be shorted at a time. 
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Decoders/Demultiplexers LS138 LS139 

LS138 
Switching Characteristics V = SV Over Recommended Free-Air Temperature Range , . cc 

Levels. From To -55"C +25°C +125°C 
Parameter of (Input) (output) Min Typ ,Max Min Typ Max Min, Typ Max. 

Unit 
Delay 

Test Conditions: CL = 15pF, RL = 2kfl 

tpLH - 11 16 10 15 13 18. ns 
2 

Bin~ry 17 24 17 24 21 27 tpHL os 

tpLH Select 
Any 

16 22 16 21 21 28 ns 
3 

tPHL 22 30 21 28 24 32 ns 

tPLH 2 
11 16 10 15 13 18 ns 

tpHL Enable Any 
19 26 18 25 23 30 ns 

tpLH 3 
16 22 16 22 21 27 ns 

tpHL 22 30 20 28 24 31 ns 

Test Conditions: CL = SOpF. RL = 2kH 

tpLH 2 
13 19 12 17 14 20 ns 

tpHL Binary 
Any 

23 31 22 29 26 33 ns 

tpLH 3 Select 17 24 17 23 23 29 lis 

tpHL 26 35 25 32 28 36 ns 

tpLH 2 
11 16 12 18 15 20 ns 

tpHL 
Enable Any 

23 30 24 33 26 34 ns 

tpLH 3 
18 24 18 23 24 30 ns 

tpHL 26 34 24 32 28 37 ns 

LS139 
Switching Characteristics V = SV Over Recommended Free-Air Temperature Range , cc 

I Levels From To -55°C +2SoC + 125°C 
Parameter of (Input) (output) Min Typ Max Min Typ Max Min Typ Max 

Unit 
Delay 

Test Conditions: CL = 15pF, RL = 2kfl 

tpLH 2 
12 17 ns 

tpHL Binary 12 17 ns 

tPlH Select 
Any 15 22 ns 3 

tpHL 17 25 ns 

tPLH 2 11 15 ns 

tpHL Enable Any 11 16 ns 

Test Conditions: cL = SOpF. RL = 2kH 
.. 

tPLH 2 
ns 

tpHL Binary ns 

tpLH Select 
Any 

ns 
3 

tpHL ns 

tpLH 2 Enable Any 
ns 

tPHL ns 

t[AYTHEO:) 
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LS151 LS152 

FEATURES' 
• SeleCt c;me of eight data sources 
• , Perform fl8rallel·to~erial conversion 
• LS151 has complementary outputs; 

LS152 has inverting output only 
• LS151 has strobe input 

DESCRIPTION, 
These monolithic data selectors/multiplexers c;ontain full 
on-chip binary decoding to select one-of-eight data sources. 
The LS151 has a strobe input which must be at a low logic 
level to' enable, the device. A high level at the strobe forces 
the W output high, and the Y output low. ' 

The LS151 features complementary' Wand Y outputs 
whereas the LS152 has an inverted (W) output only. 

C 
x 
L 

L 

L 

L 
H 

H 

H 

H 

,LS151 
FUNCTION TABLE 

INPlJ'tS OUTPUTS 
SELECT 

8 A 
STROBE 

S· 
Y W 

x x , H L H! 
L a.: L Do 00 
L H L 01 Ot 
H L L ,02 02 
H H L 03 63 
L L L D4 D4 

L H L 05 i5i 
H L L 06 D6 
H H l 0,7 i57 

, 
H = high level. L = tow level. X = don't care 

LS152 
FUNCTION TABLE 

SELECT 

INPUTS 
OUTPUT 

C B A 
W 

'L L 'L DO 
L 'L H 01 
L H L 52 
L H H P3 
H L L 04 
H L H 05 
H H L 06 
H H H i57 

DO. 01 . , , 07 = the level of the 0 respective input 
" LOGIC DIAGRAMS ' 

(LS161 STROBE 
only) (ENABLE)----4>-----~ 

8-Llne-To-1-Llne Multiplexers 

PIN-OUT DIAGRAM.8 

LS1S1' 

DATAIrt»UTS DATASELECT 
~~ 

Vee 4 5 & 7 ABC 

lID 15 

03 'C 

1 2 3 4 5 6 ,m 
~~'I,GND 

DATA INPUTS OUlPUlS E 

LS152 

1M 

12345S[ll 
~WGND, 

'DATAIJIIUTS OUTPUT 

DO------~Fr=?~~~ 
01----1n=~;tf:J 

D2-------;=F~~~ri 

D3 
DATA 
INPUTS D4 

D6 

~, 

07 

,DATA {A 
SELECT 'B 

(BINARY) ,c 

to Ie MASTER 1877 • 

OUTPUT W (LS151onlyl 

)o-'~- OUTPUT Y 
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8-Line-To-1-Line Multiplexers LS151 LS152 

Recommended Operating Conditions 
9LS/54LS 9.LS/74LS 

Unit 
Min Nom Max Min Nom Max 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 

High-level output current, IOH -400 -400 p.A 

Low-level output current, IOL 4 8 mA 

Operating free-air temperature, T A -55 125 0 70 °c 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted.) 

Test Condltlons* 
9LS/54LS . 9LS/74LS 

Unit Parameter 
Min Typ** Max Min Typ** Max 

VIH 2 2 V 

VIL 0.7 0.8 V 

VI Vcc=MIN, 11=-18mA -1.5 -1.5 V 

VOH 
Vcc=MIN, VIH=2V, . 

2.5 3.4 2.7 3.4 V 
VIL =VILmax IOH=-400p.A 

VOL 
Vcc=MIN, VIH=2V, IIOL =4mA 0.25 0.4 

V 
VIL =VILmax IIOL =8mA 0.3 0.45 0.35 0.5 

II Vcc=MAX, VI=7V 0.1 0.1 mA 

IIH Vcc=MAX, VI=2.7V 20 20 p.A 

IlL Vcc=MAX, VI=O.4V -0.4 -0.4 mA 

lost Vec=MAX -15 ~100 15 -100 mA 

Vcc=MAX, Outputs open I LS151 6.0 10 6.0 10 
mA ICC All inputs at 4.5V I LS152 5.6 9 5.6 9 

·For conditions . shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type . 

•• All typical values are at Vee = 5V, T A = 25° C. 
tNot more than one output should be shorted ata time. 

Switching Characteristics V = 5V Over Recommended Free-Air Temperature Range • cc 

Parameter~ From To 
(lnputJ (output) 

Test Conditions: CL = 15pF, RL = 2kO 

tpLH A, B, or C W 
tPHL (4 levels) (54LS151 only) 

tpLH A, B, or C y 
tpHL (3 levels) 

tPLH 
Strobe 

W .. 
tpHL (54LS151 only) 

tPLH Strobe 
y 

tPHL (54LS151 only) 

tPLH Any D W 
tPHL (54LS151 only) 

tpLH 
tPHL 

Any D y 

• tpLH = Propagation delay time, low-to-high-Ievel output 
tpH L = Propagation delay time r high-to-Iow-Ievel output 

tEAYTHEO?J 
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-55°C 

Min Typ 
+25°C I 

Max* Min Typ Max* Min 

43 
30 
23 
32 
42 
28 
24 . 

30 
32 
28 
21 
20 

+125°C 
Typ Max* 

Unit 

. 
ns 

ns 

ns 

-. 
ns 

ns 

ns 

*Tentative data, subject 
to change without notice 
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LS153 

FEATURES 
• Permits mUltiplexing from N lines to 1 line 
• Performs parallel-to-serial conversion 
• Strobe (Enable) .Iine provided for cascading (N lines 

to n lines) 
• Non-inverting 

DESCRIPTION 
The LS153 is a high speed DuaI4-Line-to" l-Line Multiplexer 
with common select inputs and separate strobe (enable) 
inputs for each half. Each half can select one bit of four and 
present it at the output in non-inverted form. 

STROBE 1G (1) 
(ENABLE) -

LOGIC DIAGRAM 

1CO-16-)----------~HH 

1C1.!:(5~)-----f:::f:::t=f:=L~ 
DATA 1 

1C2~(4~) ______ ~4_~~--I 

1C3,!;(3!l) __ --l:$~~...: 

DATA 2 
2 (12) 

C3~(1~3~)~====~~~~J STROBE 2G_ 
(ENABLE) (15) 

@) Ie MASTER 1977 

1Y 

DuaI4-Line-To-1-Line .Multiplexer 

14 

1.5 

16 

1 

2 

PIN-OUT DIAGRAM 

DATA 

---~~. 

9 

8 

7 

Die Size .057 x .061 

FUNCTION TABLE 

SELECT 

INPUTS 
DATA INPUTS S"MOBE 

8 A CO C1 C2 C3 G 

X X X X X X H 

I. I. I. X X X I. 

I. I. H X X x i. 
I. H X I. X X I. 

I. H X. H X X .1. 

H I. X X I. X I. 

H I. X X H X I. 

H H X X X I. I. 

H H X X ·X H I. 

OUTPUT 

y 

I. 

L 
H 

I. 

H 

I. 

H 

I. 

H 

Select inputs A and B are common to both sections. 

H = high level, L = low level, X = don't care 
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DuaI4·Line-To-1·Line Multiplexer . LS153 

·Recommended Operating Condltlona 
9LS/s4LS 9LS/74LS 

Unit 
Min Nom Max Min .. Nom Max 

Supply voltage, Vee 4.5 5 5.5 '4.75 5 5.5 V 

High-level output current, IOH -400 -400 p,A 

low-level output current lot 4· '8 mA 

Operating free-air temperature, TA -55 125 0 70· °c 
Electrical Characterlatlca Over Recommended Free-Air Temperature Range (Unleaa Otherwlae Noted 

Parameter 
i 

Test CondlUons* 
9LS/54LS 9LS/74LS 

Min TYp** Max Min Typ** Max 
Unit 

VIH 2 2 \ V 
VIL - 0.7 0.8 V 
V.I Vec=MIN, 11=:-18mA -1.5 -1.5 V 

VOH 
Vcc=MIN, VIH=2V,. 

2,5 3.4 2.7 3.4 V 
VIL =VILmax, IOH=-400p,A 

VOL 
Vcc=MINi VIH=2V, IIOL=4mA 0.25 0.4 0.25 . 0.4 

V 
I VIL=VILmax IIOL=8mA I 0.35 0.5 

II Vcc=MAX, VI=7.0V· 0.1 0.1 mA 
IIH Vcc=MAX, VI.=2.7V 20 20 p,A 
IlL VCC=MAX, VI=O.4V -0.36 -0.36 mA 
lost VcC=MAX -15 -100 -15 -100 mA 
ICCL tt Vcc=MAX 6.Z 10 6.2 10 mA 

·For conditions shown as MIN or MAX, use the appropriate value specified undar recommended operating conditions for the applicable 
.davlca type. . 0 

"All typical valuesere at Vee co 5V, TA = 25 C. 
tNot mote than one output should be shorted at a time. 

ttlCCL is measured with the outputs open and all inputs grounded. 

Switching Characterlatlca V - 5V Over Recommended Free-Air Temperature Range , !:(l-

From To 
Parameter 11 (Input) (output) Min 

Test Conditions: CL = 15pF, RL = 2kO 

tpLH Data y 
tpHL Data y 

. tpLH Select y 

tpHL Select Y 
tpLH Strobe Y 
tPHL Strobe y 
Test Conditions: CL = 50pF! RL = 2kfl 

tpLH Data Y 
tpHL Data Y 
tPLH Select Y 
tpHL I Select y 

tpLH Strobe Y 
tpHL Strobe y 

11 tPLH == propagation delay time, low-to-high-Ievel output. 
tpHL == propagation delay time. high-to-Iow-Ievel output. 

~YTHEO:3l 
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-55"C 

ryp Max 

8 13 
13 18 
15 21 
17 ,23 
14 20 
17. 23 

10 15 
17 23 
18 24 
22 27 
17 23 
21 27 

+25"C +1.2S"C 
Min Typ Max Min Typ Max 

Unit 

8 13 11 16 ns 
14 18 17 22 ns 
17 22 22 28 ns 
16 21 21 .26 ns 
16 21 21" 26 ns 
16 21 .20 25 ns 

10 . 15 15 22 ns 
17 22 22 27 ns 
19 24 25 30 ns 
19 25 24 30 ns 
18 23 23 28 ns 
20 24 23 28 ns 
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LS155 

F~ATURES 
• LS156 has open-collector outputs 
• Applications: 

Dual'2-Line-to4-Line Decoder 
Dual 1-Line-to4-Line Demultiplexer 
.3~Line-to-8-Line Decoder 
1-Line-to-8-Line Demultiplexer 

DESCRIPTION 

Dual 2-Line-To-4-Line 
Decoders/Demultiplexers 

LOGIC DIAGRAM 

STROBE _(_2) __ ---. 

DATA .,:.11,;..;5;.;.,1 __ .., 

2C 

These circuits feature dual 1-line-t04-line demultiplexers 
with individual strobes and common binary-address inputs 
in a single 16-pin package. Whenboths,ections are enabled 
by the strobes, the common binary-address inputs sequen-' 
tially select and route associated input data to the appropri
ate output of each section. The individual strobes permit 
activating or inhibiting each of the 4cbit sections as desired. 
Data applied to input.1 C is inverted at its outputs and data 
applied at 2C is not inverted through its outputs. The 
inverter following the 1 C data input permits use asa 3-to-8-
line decoder or 1-to-8-line demultiplexer without external 
gating. Input clamping c:liodes are provided on all of these 
circuits to minimize transmission-line effects and simplify 
system design. 

STROBE ...;,(1_4_1 __ ..... 

PIN-OUT DIAGRAM' 

15 

16 

2 

14 13 12 11 

3 4 5 6 

9 

8 

7 

Die Size .063 x.069 (both tYPes) 

FUNCTION TABLES 
2-LINE· TO-4-LINE DECODER 

OR 1-L1NE·T0-4-L1NE DEMULTIPLEXER 

INPUTS OUTI'UTS 

SElECT STROBE DATA 

B A IG IC IVO IVI 1Y2 

X X H ' X H H H 

L L L H L H H 

L H L H H L H 

H L L H H H L 

H H L H H H H 

X X X L H H H, 

INPUTS OUTPUTS 

SELECT STROBE DATA 

B A 2G 2C 2VO 2VI 2V2 

X X H X H H H 

L l L L L H H 

L H L L H L H 

H L L L H H l 

H H L L H H. H 

X X X H H H H 
',' 
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1Y3 

H 

H 

H 

H 

L 

H 

ZV3 

H 

H 

H 

H 

l 

H 

2G 

1234567{!] 
1C 1G B m 'V2v'Y11V1lGND 

DATASTRB 'OUTPUTS 
SELECT 
'",UT 

FUNCTION ,. ABLE 
3-L1NE·T().8.LINE DECODER 

OR1-LINE.To-8-LINE DEMULTIPLEXER 
INPUTS OUTPUTS 

SELECT 
STROBE 

1.1 
oRDATA 

101 III 121 e31 151 

ct • A GJ Z:VO ZVI 2V2 2V3 IVO IVI 

X x X H H H, H H 

L L L L l H H H 

.l l H L H l H. H 

l H l l H H L H 

L H H l H H H l 

H l l L H H H H 

H l H l H H H H 

H H L L H H H H 

H H H L H H H H 

tC= inputs 1 C and 2C connected together 
:J:G = inputs 1 G and 2G connected together 

H 

H 

H 

H 

H 

L 

H 

H 
H 

H = high level, L = low level, X = don't care 

H 

H 

H 

H 

H 

H 

l 

H 

H 

ell 111, 

IY2IY3 

If H 

H H 

H H 

H H 

.H H 

H H 

H H 

L H 

H L 
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, Dual 2-Line-To-4-Line 
. Decod~rs/Demultiplexers LS155 LS156 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 
9LS/54LS 9LS174LS 

Unit 
Min Typ** Max Min Typ** Max 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 
High-level output current, IOH -400 -400 IlA 
Output voltage, VOH (LS156 only) 5.5 5.5 V 
Low-level output, IOl 4 8 mA 
Operating free-air temperature, T A -55 125 0 70 C '-

.9 
-0 
:::::J Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

"0 
r::: o 
.Q 
E 
Q) 

(J) 

r::: 
o 
Q) 
.c 
:~ 
cr; 

Parameter Test Condltlons* 
9LS/54LS 9LS174LS 

Unit 
Min Typ** Max Min Typ** Max 

VIH 2 2 V 

Vil -0.7 0.8 V 
VI Vee=MIN, Ir=-18mA -1.5 -1.5 V 

VOH 
Vee-MIN, VIH=2V, 

2.5 3.4 2.7 3.4 V 
Vll=Vllmax, IOH=-4OOIlA 

IOH 
Vee-MIN, VIH-2V, 

IlA 
Vil =Vllmax, VOH=5.5V (LS156 only) 100 100 

VOL 
Vee=MIN, VIH=2V, IIOl =4mA 0.25 0.4 0.25 0.4 

V 
Vil =VILmax IIOl =8mA 0.35 0.5 

II Vee=MAX, VI=7V 0.1 0.1 mA 

IIH Vee=MAX, VI=2.7V 20 20 IlA 
III Vee=MAX, VI=O.4V ...,0.36 -0.36 mA 
lost Vee-MAX -15 -100 -15 -100 mA 
leett Vee=MAX 6.1 10 6.1 10 mA 

*Forcondl1:ions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device tYpe. 

**AII tYpical values are at Vee ~ SV, T A ~ 2Soe. 
tNot more than one output should be shorted at a time. 
ttlee is measured with outputs open, A, B, and 1 e inputs at 4.5V, and 2e, 1 G, and 2G inputs grounded. 
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LS155 LS156 

LS155 

DuaI2-Line-To-4-Line 
Decoders/Demultiplexers 

Switching Characteristics V - 5V Over Recommended Free Air Temperature Range , cc.- -
~ Levels From To 

Parameter of (Input) (output) Logic 
Test Conditions: CL = 15pF, RL = 2kO 

tpLH 2 2C, 1G, or 2G Y 

tpHL 2 2C,lG,or2G Y 

tpLH 3 Aor B 'y 

tpHL 3 Aor B Y 

tpLH '3 1C Y 

tpHL 3 lC Y 
Test Conditions: CL = 50pF, RL = 2k!l 

tpLH 2 2C,lG,or2G Y 

tpHL 2 2C,lG,or2G Y 

tpLH 3 Aor B Y 
tpHL 3 A or B y 

tPLH 3 1C Y 

tPHL .~ 1C Y 

11 tpLH = Propagation delay time, low-to-high-Ievel output 
tPHL =i Propagation delay time, high-to-Iow-Ievel output. 

LS156 

-55°C +25°C +125°C 
~In Typ Max ' Min Typ Max Min Typ 

11 15 
13 20 
14 18 
18 27 
13 18 
16 24 

j , 

, 

Switching Characteristics V = 5VOver Recommended Free-Air Temperature Range , :c 
Levels From To 

Parameter of (Input) (output) Min Logic 
Test Conditions: CL = 15pF, RL = 2kO 

tPLH 2 2C, 1 G,or 2G . Y 

tpHL 2 2C,lG,or2G y 

tpLH 3 A or B Y 
tpHL 3 Aor B. Y 

tpLH 3 1C Y 

tPHL 3 1C < Y 

Test Conditions: C = 50pF, RL = 2,kO 

tpLH 2 2C, 1G, or 2G , Y 

tpHL 2 2C, 1G, or 2G Y 

tpLH 3 A or B Y 

tpHL 3 Aor B y 

tPLH 3 1C Y 
tpHL 3 1C Y 

11 tpLH = Propagation delay time, I ow-to-h igh-Ievel output. 

tpHL = Propagation delay time, high-to-Iow-Ievel output. 

@ Ie MASTER 1977 

-55°C +25°C +125°C 
Typ Max Min Typ Max Min Typ 

22 30 
16 24 
27 37 
22 30 
25 34 
23 31 

Max 
Unit 

ns 
ns 
ns 
ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 
ns 

Max 
Unit 

ns 
ns 
ns 
ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 
ns 
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Quadruple2-Llne-To-1 Line Multiplexers 
. ' 

DESCRIPTION 
These data selectors/multiplexers select a 4-blt word from 
one, of two, sources and present it at, the four outputs. The 
LS157 presents true data; the LS158 presents inverted data. 

15 

16 

PIN-OUT DlAG,RAMS 

LS157 

123456700, 
SELECT 1A 1B 1Y 2A 2B2Y GND 

Die Size .047 x .066 
"'""'v-'6U1PUT-v-'OUll'UT, 
III'Ulf IfIIUTS' , Ole Size .047 x .066 

1A (2) 

1B (3) 

2A (5) 

2B (6) 

3A (111 

3B (10) 

4A (141 

4B (13~, 
(151 'STROBE 

SELECTS (1 

, Q:AYTHEO~ 
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LS157 
LOGIC DlAGR4MS 

1A (21 

1B 
(3) 

2A 
(5) 

(6) 
2B 

3A 
(11) 

3B 
(10) 

4A 
(14) 

4Y (131 

FUNCTION TABLE 
INPUTS OUTPUT Y 

STROBE SELECT A B &4L8157 

H x X X l 

l l L X L 

L l H X H 

l H X L L 

l H X H H, 

H = high level, L = low level, X = don't care 
Low'level at S selects A inputs' . 
High level at S selects B inputs 

Strobe is active low 

54I.S1111 

H 

H 

L 

H 

L 

LS157 LS158 

LSt58' 

g' 

8, 

7 

LS158 

123456700 
SELECT 1A 1B '1Y 2A 2B 2Y GND 

1~""""V,""""0Ull'UT .... u Ii} IfIIUTS' 
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LS157 LS158 Quadruple 2-Line-To-1-Line Multiplexers 

Recommended Operating Conditions 
$LS/54LS 9LS174LS 

Unit 
Min Nom Max Min Nom Max 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 

High-level output current, IOH -400 -400 JJA 
Low-level output current, IOL 4 8 mA 
Operating free-air temperature, TA -55 125 0 70 "C 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Parameter Test Condltions* 
9LS/54LS 9LS174LS 

Unit 
Min TypO. Max Min Typ** Max 

, 
VIH 2 2 V 
VIL 0.7 0.8 V 
VI Vee=MIN, 11=-18mA. -1.5 -1.5 V 

VOH 
Vec=MIN, VIH=2V, 

2.5 3.4 2.7 3.4 V 
VIL=MAX, IOH=-400JJA 

VOL 
Vee=MIN, VIH=2V; l!.o.L =4mA 0.25 0.4 0.25 0.4 

V 
VIL =MAX 110l~8mA 0.35 0.5 

II 
S or G input 

Vee=MAX, VI=7V 
0.2 0.2 

mA 
A orB input 0.1 0.1 

IIH 
Sor G input 

Vce=MAX, VI=2.7V 
40 40 

JJA A or B input 20 20 

IlL. 
S or Ginput 

Vee=MAX, VI=OAV 
-0.8 -0:8 

mA 
A orB input -0.4 -0.4 

lost Vee=MAX -15 -100 -15 -100 mA 

lee tt Vec=MAX, 
l LS1!S7 9.7 16 9.7 16 

mA I LS158 4.8 8 4.8 8 
*For conditions shown as MIN or MAX, 'use the appropriate value specified under recommended operating conditions for the applicable 
device type. ' 

**AII typical values are at Vee'" 5V, T A'" 25°C. 
tl\lot more than one output should be shorted at a time. 

, ttlec is measured with 4.5V applied to all inputs and all outpus open. 

Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range , =c -
Parameter 11 From To 

(Input) (output) Min 

Test Conditions: CL = 15pF,AL = 2kO 

tpLH 
LS157 Data' 

tpHL 
tpLH 
tpHL 

LS158 Data 

tpLH 
LS157 Strobe 

tpHL 
tpLH 
tpHL 

LS158 Strobe 

tpLH 
tpHL 

LS157 Select 
. 

tpLH 
tPHL 

LS158 ' Select 

~tpLH '" Propagation delay time, low-to-high·level output 

tpHL '" Propagation delay time, high-to-Iow-Ievel output. 

@ Ie MASTER 1977 

-Ssoc +2SoC +125°C 
Typ Max Min Typ Max Min Typ 

5 10 
7 14 
7 13 
5 10 

, 
13 23 
'8 16 

8 18 
12 22 
10 20 
11 20 
11 20 
10 20 

Max 
Unit 

ns 

ns 

ns 

ns 

ns 

ns 
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Synchronous BCD Decade Counters 
Synchronous 4-Bit Binary Counters 

FEATURES 
• 4-bit synchronous counters 
• Synchronously programmable 
• Internal look-ahead counting 
• Carry output for n-bit cascading 
• Synchronous or asynchronous clear 
• Advanced low-power Schottky technology 
• 100% reliability assurance testing in compliance with 

Mll-STD-883 

DESCRIPTION 
The LS160, LS161, LS162 an~ LS163 synchronous, pre
settable counts have internal look-ahead carry and ripple 
carry output for high-speed counting applications. The 
lS160 and LS162 are decade counters and the LS161 and 
LS163 are 4-bit binary counters. Counting or loading 
occurs on the positive transition of the clock pulse. A LOW 
level on the load input causes the data on the A, B, C and 0 
inputs to be. shifted to the appropriate Q outputs on the 
next positive clock transition. 

The LS160 and LS161 feature an asynchronous clear. A 
LOW level at the clear input sets the Q outputs LOW re
gardless of the other inputs. The LS162 and LS163 have a 
synchronous clear. A LOW level at the clear input sets the 
Q outputs LOW after the next positive cl?ck transition 
regardless of the enable inputs. 

15 

16 

2 

LS160 

LS161 

PIN-OUT DIAGRAM 

~ii~ OUTPUTS ENABLE 

vcc~5C1~ T LOAD 
lID 15 14 13 12 11 10 

1234567[[] 
CLEAR CK ~~ P GND 

v ENABLE 
DATA INPUTS 

14 13 12 11 

3 4 5 6 

LS162 

LS163 

.10 

9 

8 

7 

Both count-enable inputs P and T must be HIGH to count. 
Count enable T is included in the ripple carry output gate 
for cascading connection. 

Die Size .070 x .118 - all 4 types 

tiAYTHEO~ 
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LS160 LS162 Synchronous BCD Decade Counters 
LS161 LS163 Synchronous 4·Bit Binary Counters 

""~~ Ie MASTER 1977 

CLR 1 
CLEAR e>----c:ji>O'"'l 

LOGIC DIAGRAMS 

LS160 Synchronous 
Decade Counter . 

CK~2~-t~===4~===+====~l===~===;~===+====~ CLOCK 

LS162 synqhronous decade counters are similar; however, 
the clear is synchronous as shown for the LS163 binary 
c.ounters. 

CLR 
CLEAR o---.~>--, 

LS163 SYNCHRONOUS 
BINARY COUNTER 

CP CLOCK ~+-of»-+---t----+----t---+--~--+---, 

LS161 synchronous binary counters are similar; however, 
the clear is asynchronous as shown for the LS160decade 
counters. 

RIPPLE 
CARRY 

[EAYTHE031 
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Synchronous BCD Decade Counters 

Synchronous 4-Bit Binary Counters 

Recommended Operating Conditions 

Supply voltage, Vee 

High-level output current, IOH 

Low-level output current, IOL 

Clock frequency, fclock 

Width of clock pulse, tw(clock) 

Width of clear pulse, tw(clearl 

Data inputs A, B, C, D 

Setup time, t setup (see Figures 1 and 2) 
Enable P or T 
Load 

ClearO 

Hold time, thold 
Data inputs A, B, C, D 

Other inputs 

Operating free-air temperature, TA ! 

9LS/54LS 
Min Nom 

4.5 5 

0 

25 

20 

0 

20 

20 

20 

25~ 
10~ 
-55 

LS160 LS162 

LS161 LS163 

9LSJ74LS 
Unit 

Max Min Nom Max 

5.5 4.75 5.0 5.25 V 

-400 -400 /lA 
4 S mA 

25 0 25 MHz 

25 ns 

20 ns 

0 

20 

20 
ns 

20 

25 ns 

10 

125 0 70 °c 
~ OThis applies only for LS162 and LS163, which have synchronous clear inputs . 

.r:. ~ The minimum hold time is as specified or as long as the clock input takes to rise from 0.8 V to 2 V, whichever is longer. -~ Electrical" Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 
0: 

Parameter Test Condltlons* 
9LS/54LS 9LSJ74LS 

Unit 
Min Typ** Max Min Typ** Max 

VIH 2 2 V 

VIL 0.7 O.S V 

VI Vee-MIN, 11--1SmA 1.5 1.5 V 

VOH 
Vee-MIN, VIH-2V, 

2.5 3.4 2.7 3.4 V 
VIL =VILmax, IOH=-400J.LA 

VOL 
Vee-MIN, VIH-2V, IIOL -4mA 0.25 0.4 0.25 0.4 

V 
\IlL =VILmax, IIOL -SmA 0.35 0.5 

Data or enable P 0.1 0.1 

Load, clock, or 

II enable T Vee=MAX, VI=7V 0.2 0.2 mA 

Clear (LS160,161 0.1 0.1 

Clear (LS162.163 0.2 0.2 

Data or enable P 20 20 

Load. clock, or 

IIH enable T VCC=MAX, VI=2.7V 40 40 /lA 

CieadLS160,161 20 20 

Clear (LS162,163 40 40 

Data or enable P 
j 

-0.4 -0.4 

Load. clock. or 
! 

IlL enable T Vec=MAX, VI=Q.4V -O.S -O.S mA 

CieadLS160,161 ) -0.4 -0.4 

eleadLS162,163) -0.8 -0.8 

lost VCC=MAX -15 -100 -15 -100 mA 

ICCH Vcc=MAX, See Note 1 18 " 31 18 31 mA 

ICCL Vec=MAX, See Note 2 19 32 19 32 mA 

*For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable 
device tYpe. 

**AII tvpical values are at Vee = 5V, T A = 25°C. 
tNot more than one output should be shorted at a time. 

NOTES: 
1. ICCH is measured with the load input high, then again with the load input low, with all other inputs high"and all outputs open. 

2. leCL is measured with the clock input high, then again with the clock input low. with all other inputs low and all outputs open. 
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LS160 LS182 Synchronous BCD Decade Counters 

L$161 ,LS163 ,Synchronous 4-Bit Binary Counters' 

Switching Characteristics V - 5V Over Recommended Free 'Air Temperature Range , ~- . 
From To -S5"C I +2SOC / +12SoC 

Paramet.r (Input) , (output) Min Typ Max Min Typ Max Min Typ Max 
Unit 

T.atCondlttona:CL == 15pF, RL == ~kO (See Fig. 1 and 2 and, Notes 3 and 4) 

fmax ", 

tPLH 

tPHL 
Clock Ripple carry 

tPLH Clock' 
AnyQ 

tPHL (load input high) , 

tPLH Clock 
, AnyQ 

tPHL. (load input low) 

tpLH Enable T Ripple carry 
tPHL -
tpHL , Cle~r AnyQ 

T.st Conditions: CL = 50pF, RL = 2kO ksee Fig. 1 and 2 and No.3 and 4) 

fmax 

. tpLH Clock. Ripple carry 
tPHL -
tpLli Clock 

AnyQ 
(load input high~ 

.. j 

tPHL 

tPLH Clock 
AnyQ 

(load input'low) tpHL 

tpLH -
Enable T Ripple carry 

tPHL 

tpHL Clear AnyQ 

lIfmax = MaXimum clock frequency j 

tpLH = propagation delay time, low-to-high-Ievel output 
tpHL = proPagation delay time, high-to-Iow-Ievel output 

N'OTES: 
3. Load circuit is shown ,on page 2-147. 

> 

30 40 
25 35 
20 35 
10 18' 
15 20 
10 18 
14 20 
15 20 

I 9 14 
\ 14 28 

,I , i 

.. 

4. Propagation delay for clearing is measured from the clear input fQr the LS160 and LS161 or from the clock input transition 
for the LS162 and LS163. 

@ 19 MASTER 1977 

MHz 

ns 

RS 

ns 

ns 

' ,ns 

MHz 

ns 

'ns, 

" 

ns 

ns 

ns 
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Synchronous BCD Decade Counters 

Synchronous +-BII Binary Counters 

LS160 LS1.62 

LS161' LS163 
m 

TYPICAL CLEAR, PRESET, COuttT, AND INHIBIT SEQUENCES 
, CLEAR 

, L8160 

, 

U (AYNSCHRONOUS) 
. , 

I 

cLEAR----, !I~---------------------------------, LS162 ""1 (SYNCHRONOUS) \ 

LOAD LJ~--------~------------~------

DATA {:~ ~- --

INPUTS CD ..J [= ,... 
.-

-----,r----~' I 
CLOCK -_---.;. .... 

LS160 
CLOCK 

LS162 I 
ENABLE P ---+'---i-' 

I 
I ENABLE T ____ . -tl--r 

, I 

, ' aa---: H I· 

-1- -
-- ..... 

I 

{
QA==-l . 

QUTPUTS "Oc ' :iJ--i.....,-.-----' 
, t~-----------~,~-------------

- - -. I '1-----, I QD_ _ , I I '-_____ +! _______ __ 
I , , 

I:~ : 
RIPPLE CARRY 'I ' I I ! 

OUTPUT --------;-; 7-1-:; 8~9 "::O--':"1-"'.::2~3+: ----------
I i ~ ... '-"--COUNT--... I--INHIBIT

CLEAR PRE8ET( CLEAR ___ _ 

LS161\U (ASYNCHRONOUS) 

CLEAA'----, !,~~----------r--------------------
LS163 ,L..fJ (SYNCHRONOUS) 

DATA 
.1 NPUTS 

LOAD ! L-Jr------------------------------
I .-_ 

A ___ -+,_--', 
1-

B ----f----'-' __ 
C I~--+----.I- -

....I '-,... 

-,-

L8160,LS162 

Illustrated below is the folloWing sequence: 
1. Clear outputs to zero 
2. Preset to BCD seven , 
3. Count to eight, nirie, zero, one; two, ' 

and three 
4. Inhibit 

D ..J~--+---L = -.- .... -- LS161, LS163 
CLOCK ----;. .... 

LS161 
CLOCK 

L8163 

ENABLEP __ ~-~I 

ENABLET __ ~_~:.~---------~-------.~-----

,I ' 

I' r.'-------------~--~!----~I '--__ ,~I: 
OUTPUTS . ;-1 _______ ---, : 

Oc---. - -- --L-.f '----+-------------
Q -- -, 1;---------. D, ___ ~ '--__ +I~ _________ _ 

RIPPLE CARRY : 111:-__ ::---:+:--........ ---------
OUTPUT 'I .:,2 13 14 15, 0 1 21 

~YTHE03J 
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. ".'--COUNT--.. ,Io--INHIBIT
CLEAR PRESlEY 

Illustrated below is the following sequence: 
,. Clear output$ to zero 
2. Preset to binary twelve 
3. Count to thirteen; fourteen fifteen, zero, 

one, and two -
4. Inhibit 
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LS160 . Synchronous BCD Decade Counters 
LS161 LS163 Synchronous 4-Bit Binary Counters 

CLOCK INPUT 
LS160 
LS161 

CLEAR 
INPUT 

LOAD 
INPUT 

DATA INPUTS 
A,B,C, ANDD 

FIGURE 1 

PARAMETER MEASUREMENT INFORMATION 

\ ,.31! L~~ _____ u __ u---
'. . I tW(CIOCk)-; 

\1.3V ,'-'~v_j_uju ___ n __ n ___ _ 

j4'tw (clearl..,l. 1:- !setup-' 

! ~ 1.3V j ,.~v ..; ____ u ______ _ 

I I '-!setuP"'-': ' i ~ 1.3V \,:v-----_n - - - -- - -

Q OUTPUTS I I I 
-ItpH,Ll- -'lltpL,H:e-. . 

LS161 . I 1.3V I, ' __ 1._3V __ . ________ _ 
QA AND QD OUTPUTS: '"._. ___________ ~.'--'. . 

LS160 ....,tPHL"-I· .. .' tpLH(measure at tn+2 ~r tn+4) I I ,.. __ .. ___ .. ____ -_ 

~:1::D Oc°UTPUTS '\ 1.3V I ;t ~.3~ __________ _ 

l~ \ l·w -------
ENABLE POR 

\1.3V ENABLE T 

If 
tpLH t- .1 I. .1 tpHL 1 I , I . , 

RIPPLE J. , ., !setup r·3V \'~~-CARRY 
QUTPUT 

I. , I 
, . ....!setuP .... ,.-__ "" I I ,.---------------

~~:': INPU~ . f".3V '\ 1.3V fl ... 1~V ________ . __ -= ___ _ 
LS163 . '. 1._ 

.... tpHL- ~tPLH .... ,.------------I I , 

~Ti:U:ou,.~ ! \"3V i 1"': _____ n ____ ~ 
LS162 -f tpHL '--I . ~ -Ii tPLH(measure at tn+2 or tn+41 

Ir-~---------
Os AND Oc OUTI'UT$ ~ '.3V.,. '.3V 
LS162 , 1 _ _ ... _ ...... _ ..;,. ... ____ ... _ 

VOL TAGE WAVEFORMS 

NOTES: 

3V 

OV 

3V 

OY 

3V 

OV 

3V 

OV 

VOH 

VOL 

YOH 

VOL 

3V 

OV 

VOH 

VOL 

3V 

OV 

VOH 

VOL 

VOH 

VOL 

A. The input pulses are supplied by generators having the following characteristics: PRR .. 1 MHz, duty cycle .. 50%, Zout "" 50 U; 

tr .. 15 ns, tf .. 6 ns; 

S.. Enable P and enable T setup times are measured at tn '" O. 
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Synchronous BCD Decade~Counters 

Synchronous 4-Bit Binary Counters 

NOTES: 

FIGURE 2 

CLOCK 
INPUT 

PARAMETER MEASUREMENT INFORMATION 

..... .,..-..... oI-twiclocld 
I ..E;;;\. r- 3V 

I s---I. .. ~w ~ ____ ov 

~ 1pLH L.---.t- tPHL I 
I I 0 I I_re lit tn+11 , lmeaure at tn+21 I o. I ,.. ___ --,. ___ VOH 

OUTPUT .: I' 1.3V 'i 1.3V : / \ . 
OA __ :-J. "-----4~. '-- VOL 

I I 'I I 

OUTPUT 
OB 

OUTPUT 

Oc 

, '--'!-1pHL...---+ 1pLH 
I I '(meaure at tn+41 : (me_re at tn+21 
I I I '. VOH 

: ,,~s 1 ~;3~ ______ VOL 
, I 
I I......-.t- 1I'HL .....--.-1pLH 
I I I (me_re at tn+81 , (meaure ilt tn+41 1,.....------ VOH 

: ~s ; I ~.~ ------VOL 
. . I 

t--t-1pHL i--+- tpu4 
, I' lme_re at 'n+10 I (me_re a' 'n+81 

__ ..:.... _____ ~, ortn+16) ,..... __ ----- VOH 

OUTPUT ~. (See Note BI II _ 1~ ~ 

I I S - ~'- - - - - - VOL 
...---r-1pLH ~1pHL 

I : (me_re at tn+O or tn+161 . :el j"'~-.3-V----'-\"\ -1~: Note BI . - .. - - - - - - - VOH 

___ J. '----45 VOL 

VOLTAGE !VAVEFORMlI 

LS160 LS162. 

LS161 LS163 

A.The input pulses are supplied by a generator having the' following characteristics: PRR " 1 MHz, duty cycle" 50%, Zout "" son: 
tr " 15 ns, tf" 6 ns. Vary PRR to measure fmax• 

B. Outputs ~and carry are tested at tn+1 0 LS160, LS162, and at tn+16 for L5161; LS163 where tn is the bit time when all . 
outputs are low. 

TYPICAL APPLICATION DATA 
N-SIT SYNCHRONOUS COUNTERS 

This application demonstrates how the look-ahead carry circuit can be used to implement a high-speed n-bit counter. The 
LS160 or L5162 will count in BCD and the L5163 will count in binary. Virtually any count mode (modulo-N, N1-to N2,' 
N1-to-maximum) can be used with this fast look-ahead circuit. 

NT H=COU 
L=DIS ABLE-

NT H=COU 
L=DIS ABLE-

CLEAR 

CLOCK 

tEAYTHEO:;j 
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-

INPUTS 

'1111 I' 
LD A BCD 

ENP 

RIPPLE 
ENT CARRY 

OUTPUT 

~CK 
QAOc 

CLR QS QD 

I 
~ 
OUTPUTS 

INPUtS 

, 1 I i II \ 
LDABCD -ENP -

RIPPLE - ENT CARRY -
OUTPUT 

r-~CK -
CLf( QAasOcQD 

I 
'--v--' 

OUTPUTS 

INPUTS 

~ 

1 I I I I 
LD ABC D 

ENP -
RIPPLE 

ENT CARRY I---
OUTPUT 

>CK r--
QA Oc 

CLR QB QD 

I 
'---v--J 
OUTPUTS 

INPUTS 

'lilli' 
LD A B C D 

ENP 

, RIPPLE 
ENT CARRY 

OUTPUT 

>,CK 
QA Qc 

CLR QB QD 

T 
'--v---' 

OUTPUTS 

-+ TO MORE 
SIGNIFICANT 
STAGES 
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, Ul164 8-Blt Parallel-Out Serial Shift Registers 
, , 

FEATURES PIN-oUT DIAGRAM' 

• Gated (Enable/Disable) Serial Inputs 
• Fully Buffered Clock and Serial Inputs 

\ . 
LS164 

• Asynchronous Clear , 0UTPU1S 

DESCRIPTION . 
TheS(a S-bit shift registers feature gated. serial inputs and an 
asynchronous clear. The gated serial inputs (A and B) permit 
complete control over incoming data as a low at either (or 
both) input(s) inhibits entry of the new data and resets the . 
first flip-flop to the low level at the next, clock pulse. A 
high-level input enables the other input which wiU then 
determine the state of the first flip-flop. Data at the serial 
.inputs .may be changed while the clock is high or low, but 
only information meeting the setup requirements will be 
entered. Clocking occurs on the low-to-high-Ievel transition 
of the clock input. All inputs are diode-clamped to minimize 

Vee ~ Dc; ~ Ile'! ! 
1m 13 

1234560 
A B,OA 'Os Dc 00 GND 
~~, 
SERIAL . OUTPUTS IM!IJ1'S' . 

transmissio,,-line effects. ' 

9LS154LS devices are characterized for operation over the 
; full military temperattJre range of _55°C to 125°C; 9LS/ 

74LS devjces are characterized for operation from O°C to 
70°C. 

J 

CLEAR 

L 

H 

H 

H 

H 
" 

FUNCTION TABLES 

INPUT's 

CLOCK A 
.X X 

L X 
t H 

t L 

t X 

B 

X 

x 
H 

X 

L 

OUTPUTS 

QA Oa···oti 
L L L i . 

QAO Oao QHO 
H QAn Oon 
L QAn Oon 
L QAn Oon~ 

H '" high level (steady ~ata),. L '" low level jsteacty statel. 
X = irrelevant (any input, including transitionsl 

t '" transition from low to high level. 

OAO .• OSO. OHO .. the level of 0A. aS or OH. respectively. before the indicated' 
steady state input conditions were establi~ed. 

0An. OGo '" the level of 0A or OQ before the most recent t transition of the 
clock; indicates a one-bit shift. 

'TYPICAL CLEAR, SHIFT, AND CLI;AR SEQUENCES' 

Cl.EAR --,.J 
A . 

SERIAL { ! 
INPUTS B -~i _-..r----,...;...----:---:-t----~~----~-------

Cl.OCK -;.-' ..... "'1 , 
" ... ~ .----. ',-, aA··· .... ' __ --~ .... ,........ 'I....~-...;'\;...+----

as :::-401 ___ ..;... ____ r--t...r1~ __ .;_-_--
ac:::1 ~---+--~-

OUTPUTS 
aD:::1 r---tJI"-+ ____ _ 
aE :::1 r--L..ri..;... ___ _ 
a ---, ,----" ,,: .F ••• -40' _____ ...... ____ -'. I.. -+-~---

Cla:~: ..... J ----'--------.;--1'1 ... ' -----
aH:::, r1 ......... __ ....,..._ 

I 
CLEAR .CLEAR 
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8-Bit Parallel-Out Se,ial Shift Registers 

SERIAL {A (1) 
INPUTS S (2 

Recommended Operating Conditions 

Supply voltage, V cc 
High-level output current, IOH 
Low-level output current 1m 
Clock frequency, fclock 
Width of clock Qr clear input pulse,tw 
Data setup time, tsetup (see Figure 1) 
Data hold time, thoid(see Figure 1 ) 
Operating free-air temperature, T A 

(3) (4) (5) 

OUTPUT OUTPUT OUTPUT 

°A Os Oc 

I 

(6) (10) 

OUTPUT OUTPUT 

°D IOE 

9LS154LS 
Min Nom Max 

4.5 5 5.5 
-400 

4 

0 25 
20 
15 
5 

-55 125 

LS164 

\ 

(11) (12) (,13) 

OUTPUT OUTPUT' OUTPUT 

°G OF °H 

9LS/74LS 
Unit 

. Min Nom Max 

4.75 5 5.25 V' 
-400 p.A 

8 mA 

0 25 MHz 
20 ns 

1.5 ns 
5 n~ 

0 . 70 "C 

E.ectrlca. Characteristics OYer Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Parameter Teat Conditions· 
9LS/54LS 9LS/74LS . 

Unit 
Min Typ** Max Min . Typ** Max 

VIH 2 2 V 

VIL 0.7 0.8 V 

VI Vcc=MIN, 11=-18mA -1.5 -1.5 V 

VOH 
Vcc=MIN, VIH=2V, 2~5 3.5 2.7 3.5 V 
VIL =VILm~x, IOH=-400p.A 

VOL 
Vcc=MIN, VIH=2V, IIOL=4mA 0.25 0.4 0.25 0.4 

V 
VIL=VILmax IIOL=8mA 0.35 0.5 

II Vcc=MAX, VI=7V 0.1 0.1 mA 

IIH VCC=MAX, VI=2.7V 20 20. p.A 

IlL Vcc=MAX, VI=0.4V I 
I -0..4 -0.4 inA 

lost VcC=MAX -6 / -40 -5 -42. mA 

Icctt Vcc=MAX I 16 27 ·16 27 mA 

-For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable _ 
deviCe type. . .' . 

- -All typical values are at Vee = 6V, T A '" 26" C. 
tNot more than one output should be shorted at e time. , 

ttlCC is m8esured with outputs open, serial inputs grounded, the clock input at2.4V, and a momentary ground, then 4.6V applied 'to clear. 

Switching Characteristics V - 5VOYer Recommended Free-Air Temperature Range , 'cc -

Parameter 
-SS"C I +~5"C +1ZS"C U 

Typ Max 
nit 

Min Min Typ Max Min TYPIMaxl: 

Tnt cOndltiona: CL = 15pF, RL = Zkfl (See Fig. 1) , 
I 

\ 

fmax 25 36 MHz 

tpHL , 24 36. ns 

tPLH 17 27 ns 

~!- 21 32 ns 

T.at Condltlona: CL = SOpF, RL = ZkO Is.. Fig.·" 

f max - ! 

tPHL 

tPLH 
tpHL 

~YTHE~ 
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. ,1.$164 8-81t Parallel-Out Serial Shift Registers, 

CLEAR 
PULSE 
GENERATOR 
(PRR<1 MHz) 

CLOCK I 
I 

PULSE I 
GENERAT,ilR J 
(PRR<1MHz) I 

1 
I 
I. 

SERIAL iNPUTS I 
I AANO BPULSE I 

GENERATOR 1 
(PRR<1 MHz) I 

1 
I 
~ 

0A OUTPUT 
(See Note 0) 

PARAMETER MEASUREMENT INFORMATION 

AANOB 
. PULSE 

GENERATOR' 

CLOCK 
PULSE 

GENERATOR 

CLEAR 
PULSE 

GENERATOR 

VCC 

1---1 CLOCK 

TEST CIRCUIT 

OUTPUT 

1f~L .iSle Note B) - . • 

"

~~--------------"JJ~------------------~3V 
\ 

'-__ ...., ___ ...: ____ .:... _______________________ --.ov 

IE- tPHL 

IE-- fw(clOCk) IE-- fw(dock) 

~ : 3V, 
I I 

I 
I 

"--~ I 
~'IE-lt!oId 

".. __ ,;' I 
I 
I 

I 
, I 

I I 

~ tseiup -,I 
~ tpLH 

3V 

'---..... ~, ~---- OV 
~tpHLIE-:-

1 (See Note E) I \ .. "..--...... ,-------, "'\l-.. , ~3 ~:\lV" ,I 

\:.:.VOl. 

VOLTAGE.WAVEFORMS 

NOTES: A. The pulse generatM have the folloWing characteristics: duty cycle ~ 50%, Zout'" 5On; for 164 and Lt64, tr ~ 10 ns, 
tf ~ 10 ns, a?d for LS1.64, tr ~ 15 ns, tf ~ 6 os. 

B. CL includes probe and jig capacitance. 
C. All. diodes are 1N3064 or 1N916. ' 
O. ciA output is illustrated. Relationship of ser~1 input A and B data to other Q outputs is illustrated in.tbe typical shift sequence .. 

E. Outputs are set to the high level prior to the measurement of tPHL from the clear input. . , 
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Hex D-Type Flip-Flops With Clear 

Quadruple D-Type Flip-Flops With Clear 

FEATURES' 
• Positive edge-triggered common clock 
• Asynchronous cornmon reset 
• Clock-to-output delays of 14 ns 

DESCRIPTION 
The l5174 is a six-bit register with single-rail outputs and 
the (5175 is a four-bit· register with complementary out
puts. Both consist of Ootype flip-flops with a buffered 
common clock and an asynchronous, active-low buffered 
clear. 

Information at the 0 inputs meeting the setup time re
quirements is transferred to the Q outputs on the positive
going edge of the clock pulse: Clock triggering occurs at a 
particular voltage level and is not directly related to the 
transition time of the positive-going pulse. When the clock 
input is at either the high or low level, the 0 input signal 
has no effect at the output . 

FUNCTION TABLE 
(EACH FLIP-FLOP) 

INPUTS OUTPUTS 

CLEAR CLOCK D Q ot 
L x x L 

H t H H 

H t L L 

H L X Co 

H= high level. (steady state) 
-L = low level (steady state) 
X= irrelevant 

H 

L 
H 

00 

t = transition from low to high level 

PIN-OUT .DIAGRAMS 

2 3 4 
Die Size .056 x 0085 . 

15 14 13 12 11 10 

16 

2 3 4 

00 = the level of Q before the indi~ated steady state Die Size .056 x .085 

LS174 

LS175 

input conditions were established. L.. _____________________ ...J 

. t = LS175 only LOGIC DIAGRAMS 

.. [EAYTHEO!) 
275 

LS174 

LS175 

~ Ie MASTER 1977 



LS174 Hex D-Type FIip-FI()ps With Clear 
LS175 Quadruple D-Type Flip-Flops ,With' Clear 

, i ' " , 

Recommended Operating Conditions 
9LS/54LS 9LS/74LS 

Unit 
Min 'Nom Max Min "~m Max 

Supply voltage, Vee , 4.5" 5 5.5 '4.75 5 5.25 V 
High-Jevel output current, IOH , -400 -400 p.A 
LO\l\(-level output curren,t, IOL ,4 8 inA 
Clock frequency, fdock 0 35 0 ,35 MHz 
Width of clock pulse; tw (Low) " '15 15 ns 
Width of clear pulse, t~ (Low) 20 20 ns 

Setup tUne, 
I Data input tsatuD 10 10 ns, 
I Clear recovery, tree 12 12 ns 

Da,ta hold time, 'tttold 5 5 ns 
Operating free-air temperature, TA ,'-55 125 0 70 '''C 

tsetup is the minimum time required fOr the c~rrect logic level'to be present at the data input prior to the/rising edge of the clock in order to , 
be recOgnized and transferred to the outPut. ' 
thold is the minimum time required for the logic level to be maintained at the data input after the rising edge of the clock in order to insure 
recognition; " , 

, , 
tree is the ,minimum time required between the end of the clear pulse anli the rising edge of the .clock in order t6 transfer Higlf data to'the Q 
outPut. 

Electrical Characteristics Over Recommende_~ Free-Air Temperature Range (Unles8 Otherwise Noted.) 

Parameter Te't CondiUons* 
9LS/54LS tLS/74LS' I 

Unit 
Min Typ** Max Min 'ryp*~ Max 

, VIH 2 , 2 V 

VLL 
i , 0.7 0.8 V 

" 

V, Vee=MIN, 11=-18mA -1.5 -1.5 V 
Vee-MIN, VIH=2V, , 

VOH 
Vil =Vllmax, 101-l=-400pA 

2.5 3,,5 2.1 3.5 V 

VOL 
Vec=MIN, VIH=2V, , IOL=4mA 0.25 0.4 0.25 0.40 

V 
Vil =Vllmax 1 'Ol =emA 0.35 0.5 

II ,Vee=MAX, VI=7V ,0.1 0.1 mA 
IIH Vcc";MAX, VI=2.7V 

, 

20 20 JLA 
, I Clock, Clear , -0.4 -0.4 

III Vcc=MAX, VI=O.4V r Other inputs -0.36 -0.36 ' 
mA 

lost VCC=MAX -15 -100 -15 ' -100 iliA 

lectt VCC=MAX I LS174 ' 16 26 16 ,,26 
mA r LSt75 11 18, 11 18 

·For' conditions ~own as MIN or MAX, use the appropriata value specified underl'ltC(lmmended operating conditions for the applica\:lle \ 
device type. " , , " ' 

.. All tvpk:al values are at, Vee = 5V, TA = 25°C. 
tNot more than one output should be short~ at a ~ime'i 

t'fWith all outputs oPen ,!Ind 4.5V applied to all data and clear inputs, ICC is measured, after a momentary groUnd, then ,4.5V is 
applied to clOCk. 

Switching Char.clerlstics V , 'CC = SV Over R.commended Freei.Alr Temperature Range 

Par~meter I "':55"C +25"C, +125"C . '" . 
Unit 

I Min Typ Maxi Min I Typ !!lax, Min I Typ IMa. I . 
Teat Coridltione:CL'" 15pF, RL. =2k(} (See Fig. A On page 2-147) 

fmax 35 45 MHz 
tplH (LS1750nlyl 19 24 ns 

tpHl 23 31 ns 

tPlH 14 20 ns 

tpHl 14 22 ! ns. 
, 
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4-Bit Arithmetic Logic Unit 

FEATURES 
• Provides 16 arithmetic operations 
• Provides 16 logic ~perations 
• Fuiliook-ahead for high-speed arithmetic operation 

on 19n9 wor~s 

DESCRIPTION 
The lS181 is an arithmetic logic unit (AlU)/function 
generator which has a complexity of 75 equivalent gates on 
a· monolithic chip. This circuit performs 16 binaryarithme
tic operations on two4-bit words as s~own in Tables 1 and 
2. ,These operations are selected by the four furiction-select 
lines (SO, Sl, S2, S3) and include addition, subtraction, de
crement, and straight transfer. When performing arithmetic 
manipulations, the internal carries must be enabled by 
applying a low-level voltage to the mode control input (M). 
A full carry look-ahead scheme is made available in these 
devices for fast, simultaneous carry generation by means of 
two cascad!!-outl?uts (pins 15 and 17) for the four bits in 
the package. When used in conjunction with the 182, full' 
carry ahead look-ahead circuits, high-speed arithmetic 
operations can be performed. 

If high speed is not of importance, a ripple-carry input 
(Cn) and a ripple-carry output (Cn+4) are available. 
However, the ripple-carry delay has also been minimized so 
that arithmetic manipulations for' small word lengths 
Can be performed without external circuitry. 

The lS181 will 'accommodate active-high or active-low 
qata if ~he pin designations are interpreted as follows: 

PIN NUMBER 2 1 23 22 21 20 19 

ActivEl-low data (Table 1) Ao BO At Bt A2 B2 A3 
Active-tOw data (Table 2) ~ Iro At Irt A2 1r2 A3 

18 

B3 
1r3 

LS181 

Subtraction is accomplished by 1's ,cpmplement addition 
where the l's complement of the subtrahend' is generated 
internally. The resultant output is' A-B-1 which requires1an 

, end-around or forced carry to provide A-B. 

The lS181 can also be utilized as a comparator. The 
A = B output is internally decoded from the function outputs 
(FO, Fl, F2, F3) so that when two words of equal magni
tude are applied at the A and B inputs, it will assume a high 
level to indicate equality (A = B). The AlU should be in 
the subtract mode withCn = H when performing this, com
parison. The A =B output is open-colle'Ctor so that it can 
be wire-AND connected to give a comparison for more than 
four bits. The carry output (Cn+4) 'can also be used to 
supply relative magnitude information. Again, the AlU 
should be placed ill the subtract mode by placing. the 
function select inputs, S3, S2, S1, SO at l, H, H, l, 
respectively. 

INPUTCn OUTPUTCn+4 
ACTIVE-HIGH DATA ACTIVE'LO~ DATA 

(FIGURE 11 (FIGURE 21 
H H A .. B A<>B 
H L A>B A<B 
L H A<B A>B 
L L A;>B A"B 

These circuits have been designed to not only incorporate 
all of the designer'S requirements for arithmetic operations, 
but also provide 16 possible fimcti6ns of two Boolean vari
ables without the use of external circuitry. These logic 
functions are selectli'd by use of the four function-S!alect " 
inputs (SO, 81, S2, S3) with the mode-control input (M) 
at a high level to disable the internal carry. The 16 ,logic 

'functions are detltiled in Tables 1 and 2 and include 
exclusive-OR, NAND, AND, NOR, and OR functions. 

I 

9 10 11 13 7 '16 15 17 

FO Ft F2 1=3 ~ ~n+4 X V 

Fo Ft F2 F3 Cn Cn+4 p- C; 

PIN-our DIAGRAM 
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10 

11 

12 

13 

14 

3 

1 

24 

23 

22 

INPUTS 
.A 

11(gJ 
M FD F1 F2 GND 

y '~ 
INPUTS 0U1PUTS 

Die Size .074 )( .085 
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LS181 4-Bit Arithmetic Logic Unit 
\ ' 

ALU ~NAL DESIGNATIONS 

The LS181 can !>e used wi~h thuignal designations of either Figure 1 or Figure 2. 

The logic functions and arithmfl~ic operations obtained with signal designations as in Figure 1 are given in Table 1; those 
obtained with the signal designatiohs of Figure 2,are given in Table 2. 

(2) (1) (23)(22) (21)(20) (19)(18) \ 

LS181 A-B (14) 

(9) (10) (11) (13) (16) (17) (16) 

?) 
f I I 

(3) (4) (1) (2) (14) (16) " (6' (6) 

LS182 
(13) 

(12) (11) (9) 

FIGURE 1 
(FOR TABLE 1) 

TABLE 1 -
ACTIVE-HIGH DATA 

/ M-H M - L; ARITHMETIC OPERATIONS 
SELECTION' LOGIC c,,~H Cn·L 
1313 ., So FUNCTIONS lnooorryl 1110 corry), 

L L L L F - A ' F-A F-APLUS1 

L L L H F' A+1I F-A+a ,-'IA+aIPLUSI: 

L L H L F -l(a F'-A+I 'F· IA + II PLUS 1 
L L H H ,F-O F - MINUS 1 12', COMPLI F -ZERO 

L H L L F-AI F-APLUSAI F'~A PLUll AI PLUS 1 

L H L H ,F -I F-IA+aIPLUSAI ''F - IA + al PLUll AI PLUS 1 
L H H L F-A@8 F • A MINUS a MINUS 1 F-AMINUSI 

, 

L H H,H F ;'AI F - AI MINU!! 1 F a AI 

H L L L F-A+8 F - A PLUS Aa F a A PLUS A8 PLUs, 1 
H L L H "-A08 ~F-APLUSil , F - A PLUS 8 PLUS 1 
If L H L F-8 F - IA + It PLUS A8 F - IA + If PLUS A8 PLUS 1 
H L H H F - A8 'F - A8MINUS t F -A8 
H H L L F-, F - A PLUS 'A' F - A PLUS A PLUS t 
H H' L H f-A+I F-IA+8IPLUSA F- IA + II PLUS A PLUS 1 
H H ,H LJ F-A+. F a IA +11 PLUS A F a ,IA + II PLUS A PLUS 1 
H H H H . F -,At F -A MINUS f FaA 

• Eeeh bit Is shifted to the next more significant position. 

@ ICMAST!=R 1977 

(2) (1) (21) (20) (19) (18) 

LS181 , (14) 

(8) M 

(9) (10) (11) (13) (16) (17) (16) 

II I, "." 
'(3) (4) (1) (2)- (14) (16) (6) (6) 

-p 
LS182 

(13) 
G 

(12) (n) (9) 

FIGURE 2 
(FOR TABLE 2) 

\ 

TABLE,2 
AClTIVE,l.OWDATA 

M-,H M~' L:'ARITHM~TIC OPERATIONS 
SELECTION, LOGIC c,,- L :c,,-H 

$3 S2 ,8' So FUNCTIONS IwlIb coriyl ' IwlIb"'!"Y1 , 
L L L L FOA 

l L L H F= AI 

L L H L F-A+S 

L L H H F, - 1 
L H L L' F s'A+8 
L HI L H F -I 

L H H L 'F -A1Ys 
L 'H H H F-A+I 
H L L L' F -1:s 
H L L I! F'A~a 
H L 'H L F-a 

H' L ,H H F-A+8 
H H L L F-O 
H H L',H F-AI 
H H ,H ,L F - A8 
It H H H Fc- A 

F ,A MINUS 1 

F' a AS MINUS t 

F' AI MINUS 1 

F • MINUS 112', COM", 

F • A PLUS IA ~ II 

F • A8 PLUS IA -II 

f - A ",tNUS 8 MINUS 1 
F ',A,-I 

F a A PLUS IA - II) 
F 'APLUS8 
F - "I PLUS IA _ 8) 

" 

F -A +8 

F -APLUSA" 

F - A,PLUS A 
F - At PLUS A 
F-A I 

\ 

F-A 

F· AS 

F ·AI 
F a ZERO 

F, - A PLUS IA _II PLUS 1 

F - A~ PLUS IA -II PLUS t 
F - A MINUS 8 
F a IA + I) PLUS 1 

, F - A PLUS IA - 81PL~ 1 
F' "'PLUS 8 PLUS I 
F - AI PLUS IA'+ 8) PLUS I 

F - IA + 8IPLUS 1 
.' -, 

F - A PLUS A PLUS 1 
'F - AS PLUS A PLlls t 

j: - AI PLUS A "~US I 
F - A PLUS 1 
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4-Bit Arithmetic Logic, Unit 

S3 3 
4 S2 

S1 16 
SO 

B3 
(18) -" 

A3 
(19) 

, 

82 (20) 

A2 
(21) 

B1 
(22) 

A1 
(23) 

BO .ill.. ~ 

(2) 

M 18} 

en (7) 
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LoGIC DIAGRAM 

( 

J (17) 
GORY' , 

(16) 
Cn+4 

'?;:::' , -
I (15) 

" PORX 

, - .. ~ (13) .J 
, 

F3 

- r-
h 

, 

J-r--
.J .J 

, .- (11) - rJL-/ F2 

9>-J 
.~ -

J .- (10) .J 

~~ 
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-
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'LS181 4-Bit Arithmetic Logic Unit 

Recommended Optr."ng Conditions 
9L_~LS ' 9LS174LS 

Unit 
Min Nom r.". Min Nom Ma. 

Supply voltage, Vee 4.6 5 6.6 4.76 .·5 5.25 V 
• High-level outPlIt c\Jrrent, IOH (All outputs except A = B) I -400 -400 p.A 

Low-level output current, '16i '. . 4' 8 mA 
Operatingfree"air temperatuQl, T A . 

-55 125 0 
, 
70 OCr 

, 

Eleelrlcal CharaelerlsticsOver Recommended Free.-Alr T.mperature Range (Unless Otherwise Not,.d· . .. 
·9I.8/54LS tLS174LS 

Param~er Tnt CO,ndlllona* Unit , / . Min Typ •• Ma. Min Typ •• ' ..... 
VIH 2 2 V 

\ VIL 0.7 0.8 V. 

VI " Vcc;;:MIN, . '1=-lSI1;lA' -1.5 -1.5' V 

VOH 
Any c;:>utiwt Vcc=MIN, VIH=2V, .' , : 

exdtptA" B VIL =YILmax, IOH=-:400pA 
2:5- 3.4 2.7 3.4 V 

IOH 
A=B Vec=:MIN, VUi=2V,' 

100 100 lJ.A '01Jtput only YIL =VILmax, VOH=5.5V 

All oUt/luts, YeeFMIN,. VIH=2V,. 
IOL=4mA 0.25 0.4 . 

'VOL ( 

VIL~VILmax 
IOL=8mA 0.36 0.6 ( V 

OutputG IOL=16mA 0;47 0.7 0.5 

." Mode input 0.1 0.1 
AnVA.or B .. 

I, input VCC=MAX, VI=7.0V 
0.3 0.3 

mA 
AnyS input 0.4 0.4 
carrv inwt .' 0.5 0.5 
Mode input 

, 
20 , 20 

IIH 
AnyAorB 

VCC=MAX, VI=2.7V 
60 60 '. 

p.A \ 
AnyS input , 80 80 
Carry input \ 100 1.00 
Mode input . -0.36 -0.36 , 

, AnyAo~B / -1.08 -1.08 
.IIL input VCC";'MAX, VI=0.4V :,\ mA 

, An\( S input , . .,.1.44 -t44 
Carr/input .. 2 -2 . 

, 
. 

lost· Any Output VCCFMAX 
, 

-15 -100 -15 ':'100 'mA 
except A=B \ 

.. , I Condition A . 20 • 32 20 34 . 
Icctt . VCC=MAX I. Condition B 21 35 21 37 

mA 
" . ·For condItions' shown es MIN or MAX, use the appropriate value specified .under recommended operatl~ conditlons·for the applicable . 

. device type. . . . 
nAil typlca! values are at Vee =5V, TA" 25°C. 
tNot more than one output should be Sho.rtep at.atilTle. 

ttWith outputs open, ICC is meesured for the following conditions: 
A; SO through S3, M and A inputs are at 4.5\1 ,all other inputs are grounded. 

( B. sO through S3 and M are at 4.5V, "Uother inputs are'gr<M:'n(jed, . 
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Switching Characteristics V - 5V Over Recommende~ Free-Air Temperature Range , ~-
From To I -ssoe 1 +25°C I +1.2SOC 

, Parameter 11' " (Input) ~output) I Mail , 1 Typ I Max 1 Min 1 Typ 1 Max 1 Min I Typ 

Test Conditions: C..: = 15pF, RL = 2kO (See Fig. AGn page' 2-1471 

tPLH I Cn Cn+4 
I 1 ' I .1 / I 14 I 24 I . I 

c 

. I 1 I I I 13 I 20 I I tpHL I 
M = OV SO'" S3- 4.5V S1 ""S2 .. OV (SUM mode) 

tPLH I AnyAorB Cn+4 L ·1 1 1 1 24 I 35 1 1 . 

tpHL 1 1 1 ·1 I 17 1 30 1 l 
M = O\l,SO = S3 = OV, S1 = S2 ... 4.5V (01 FF mode) . 

tpLH l Any AorB Cn+4 
I ' ~ , , , , .I 24 , 38, , , 

tpHL 
" 

" ' , I , "25" 38 I I 
M = OV, (SUM or i5iFF mode) /' 

\ 

tpLH /, 1 Cn Any F 1 I 1 1 1 12 1 241 1 
tpHL , ' , , , , I. 12 I 20 , , 
M :I OV, SO ... S3 = 4.5V, S1, .. S2 = OV(SUM m'ode) I 

tPLH' l AnyAorB G 
, 1 1 I ' I, 12 I 29 )\ I 

tpHL 1 I I J 1 15 \ 23, I I ' 
M:I OV, SO = S3 = OV, S1 = S2= 4.5V (OIFF mode) 
tpLH 1 Any Aor B G I 1 I 1 1 20 1 30 I 1 
tPI-U I 1 I I I 17 1 ,26 I !I 
M = OV,SO = S3 .. 4.5V, S1 = S2" 4.5V (SUM mode) 
tPLH I Any Aor B P I I I I I 1,. I ~ts I I 
tPHl I ' . I I I J 20 J 30 1 1 
M'" OV, SO = S3'" OV, S1 ... S2'" 4.5V (DIFF mode) 

tPLH I . 
p I , I f . I I 20 I 30 1 I 1 Any Aor B 

I I I I I 22 I 33 I I tpHL 

M =OV, $'0" S3 = 4.5V, S1 = S2 = OV (SUM mode) " 
tpLH I Ai or Bi "Fi I I I I I 15 I 30 I I 
tpHL 1 I I I 1 J I 13 1 20 I 1 
M = OV,SO = S3'; OV, S1 =82 ='4.5V (DIFF mode) 
tPLH ' 1 Fj L J 'I J I ·21 I 32 I' I 1 ,Ai or Bi I I' I I I 15 I 23 I t tpHL 
'M = 4.5V (logic mode) 

tPLH 1 Ai or Bi Fi 
I 1 1 1 I 17 I 30 I I, 

tpHL 1 I I I I I 15 I 29 I 1 
M = OV, so = S3 = OV, S1 = S2 = 4.5V (DIFF mode) 
tpLH 

: AnyAorB A=B 1 I 1 1 I 33 1 50 I I 
tPHL I I I ' t I 29 I 45 ~ I 

,tPL/i = propagation delay time,low-tO-high-ievel output tPHL = propagation delay time. high-to-Iow-Ievel output. 
\ 

LS181 
r 

' I 
M J Unit ax ' 

1 
I ns 

1 
ns I , 
ns , 

J ns. , 
I os 

I I 

I r 
n~" J 

I ' I ns 
I I 

1 1 
i I ns , 

, J ns 
1 I 

I I 
I 

ns 

I I ns 
1 1 

1 I ns 
I I 
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4-Bit Arithmeti~ Logic Unit 

PARAMETER MEASUREMENT INFORMATION 
SUMMODE TEST TABLE 

FUNCTION INPUTS: S()" 53 -=4.5 V.S1" S2" M" 0 v 

INPUT 
OTHER INPUT 

OTHIER OAT A INPUTS OUTPUT OUTPUT 

PARAMETER UNPER 
SAME BIT 

UNDER WAVEFORM 

TEST 
APPLY APP~Y APPLY APPLY 

,TEST 
4.5V G"IP 4.5 V GNP 

tpLH 
Ai Bi None 

Remaining 
Cn , F j In-Phas. 

tpHL AandB 

tpLH 
Bi Ai None 

R,emaining 
Cn Fi In-Phase 

tpHL AaodB 

tpLH 
Ai IIi None None 

Remaining 
P In-Phase 

tPHL AaodB.Cn 

tPLH 
Bi Ai I\Ion. None 

Remaining 
P In-Phase 

'PHL AandB.Cn 

tPLH 
Ai None Bi 

~emaining Remaining 
G In-Phase 

tPHL B A.Cn 

tPLH 
Si None Ai 

Remaining Remaining 
G In-Phase 

tPHL B A,Cn ' 

tpLH All All Any F 
(n.phase Cn None None 

tPHL A iI or Cn+4 

tpLtl Ai None Bi 
Remaining Remaining 

Cn+4 Out'ol-!'hase 
tPHL B A.Cn 

tPLH 

tpHL 
Bi None Ai 

Remaining Re:ma-ining 
Cn+4 Out-ol.pf,ase 

B A,Cn , 

DIFF MODE TEST TABLE 
FUNCTI,ON ,INPUTS: S1 .. S2" 4.5 v. SO" 53 - M so 0 V 

INPUT " 
OTHt;R iNPUT-

OTHER DATA INPUTS OUTPUT OUTPUT t SAME BIT 
PARAMIETIER UNPER 

APPLY APPLY APPLY 
UNDER WAVEFORM 

TEST 
APPLY 

TEST 
4.5 V GNP 4.5 V GNP 

tPLH 
Ai None "Sj 

Remaining ~emaining 
F, In-Phase , 

tpHL A B,Cn 

tpLH 
B, Ai None 

Remaining Remajn~n9 
Fi Out-ol.phase ' 

tpHL A B.Cn 

tPLH 
Ai None Si None 

Remaining 
P In-Phase 

IPHL " AandB.Cn 

tPLH 
Ai None None, 

Remaining , 

P 'Out-ol-Phase 
tpHL 

Si AendB,Cn 

tPLH 
Ai Bi , None None 

Remaining 
G In-Phase 

tPHL A ,and B. Cn 

'PLH Bi None Ai None 
Remaining 

G Out-ol-Phase 
iPHL A and B, Cn 
iPLH 

Ai None Bi 
Remaining Remaining 

A-B In-'hast 
'PHL A B.Cn 

tPLH 
Bj Ai None 

Remaining Remaining 
A-B Out-o' 1'ha~ 

tPHL A B,Cn 

tPlH 
, Cn, None None' 

All 
None Cn+4 In-Phase 

tpHL A.ndB or any F 

tpLH 
Ai S, 'None None 

Remaining 
Cn+4 Out-of-Phase 

'PHL ,A,e,en 

tptH 
S, None Ai None 

R ..... ining 
Cn+4 In .phase 

tPHL A}S,Cn 

LOGIC MODE TEST TABLE 
FUNCTION INPUTS: 81 .. S2 .. M .. 4.5 V. SO .. $3" 0 V 

INPUT 
OTHER INPUT 

OTHER DATA INPUTS OUTPUT OUTPUT 

PARAMETER UNDER 
SAME BIT , 

UNDER WAVEFORM 
""LY ~LY APPLY APPLY" 

TEST 
4.& V Q~D 4.6 V GND 

TEST 

tpLH 
Ai B; Non. Nona , 

Aemaining 
F" Out-of-Phase 

'PHL A and B.Cn , 

tpLH 
8i Ai None None 

Remtlining 
Fi Out·of-P .... 

'PHl- " A Mel S. Co 
" 
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Synchronous BCD Decade Up/Down Counter LS190 

Synchronous 4-Bit Binary Up/Down Counter' LS191 

FEATURES 

• Single up/down count mode control line 
• Asynchronous parallel load 
• Count enable, parallel load control inputs 
• Cascadable 

DESCRIPTION 
The LS190and LS191 are synchronous, reversible up/down 
counters having a complexity of ,58 equivalent gates. The 
LS191 is a 4-bit binary counter and the LS190is a BeD 
counter. Synchronous operation is provided, by having all 
flip-flops clocked simultaneously so that the outputs change 
coincident with each other when so instructed by the 
steering logic. This mode of operation eliminates the output, 
counting spikes normally associated with asynchronous 
(ripple clock) counters. 

The outputs of the four master-slave flip-flops are triggered 
ol1.a low~to-high-Ievel transition of the clock input if the 
enable input is low. A high at the enable input inhibits 
counting. Level changes at the enable and down/up inputs 
should be made only when the clock input is high. The 
direction of the count is determined by the level of the 
down/up input. When fow, the counter counts up and 
when high, it counts down. 

These counters are fully programmable; that is, the outputs 
may be preset to either level by placing a low on the load 
input and entering the desired data at the data inputs. The 
output will change to agree with the data inputs indepen
dently of the level of the clock input. This feature allows 
the counters to be used as modulo-N dividers by simply 
modifying the count length with the preset inputs. 

Recommended Operating Conditions 

Supply voltage, Vee 
High-level output current, IOH 
Low-level output current, IOl 
Input clock frequency, fclock 
Width of clock input pulse, tw(clock) 
Width of load input pulse, tw(load) 
Data setup time, tsetuo (see Figures 1 and 2) 
Enable to clock setup time, tsetuo 
Data hold time, thold 
Operating free-air temperature, TA 

[[AYTHE03J 
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The clock, down/up, and load jnputs are buffered to 
lower the drive requirement which significantly reduces 
the number of clock drivers, etc., required for long parallel 
words. 

Two Qutputs have been made available to perform the 
cascading function: ripple clock and maximum/minimum 
count. The latter output produces a high-level output 
pulse with a duration approximately equal to one complete 
cycle of the clock when the counter overflows or under
flows. The ripple clock output produces a low-level output 
pulse equal in width to the low-level portion of the clock 
input when an overflow or underflow condition exists. 
The colinters can be easily cascaded by feeding the ripple 
clock output to the enable input of the succeeding counter 
if parallel clocking is used, or to the clock input if parallel 
enabling is used. The maximum/minimum count output can 
be used to accomplish look-ahead for high-speed operation. 

PIN'()UT DIAGRAM 

INPUTS OUTPUTS INPUTS 
~~r-A--.. 

DATA . ~~MAXl5i! DATA 
Vee A eK.lfc3M1N 9 e D 
UID 15 14 13 12 11 9 

1 2 3 4. 5 6 7 I]] 
DATA Os IlA G DNlUPOc Ill) GND 
~~N~'-v-' 

INPUT OUTPUTS INP~ OUTPUTS 

LOW INPUT TO LOAD SETS OA = A, 0 8 = e, Oc = C, OD = D 

9LS/54LS 9LS174LS 
Unit 

Min Nom Max Min Nom Max 

4.5 5 5.5 4.75 5 5.25 V 
-400 -400 IJ.A 
.4 8 mA 

0 20 0 20 MHz 
25 25 ns 
35 35 . ns 
20 20 ns 
20 20 ns 
0 0 ns 

-55 125 0 70 °c 

@ Ie MASTER 1~77 



..... LS190 
.' 

Synchronous BCD Decade Up/Down Counter 
LS191 Synchron~Us4-Blt Binary Up/Down Counter 

Electrical Characteristics Over R.ecommended Free-Air Teinperature Range (Unless Otherwise Noted 
9LS/54LS 9LSn4Ls 

, 
Parameter tre.t Condltlon.* 

Min Typ** Max Min Typ** Max 
Unit 

VIH 2 2 V 
VIL 0.7 O.S V 
VI Vcc=Mlr,I, 11=-1SrnA -1.6 ";1.5 V 

VOH 
Vcc=MIN, VIH.=2V, . 

2.5 3.4 2.7 3.4 V 
\,ilL =VILrnax, IOH=-400pA . 

VOL 
VcC=MIN, VIH~2V, IloL=4rnA 0.25 0.40. 0.25 0.40 

V 
VIL;:VILmax r IOL =SrnA 0.35 0.5 

II 
Enable 

VCC=MAX, VI=7V 
0~3_ 0.3 

rnA Others 0.1 0.1 

IIH 
Enable 

VCC=MAX, VI=2.7V 
: 60 60 

pA 
Others 20 20 

IlL. 
Enable 

VCC=MAX, ,VI=().4V 
. ':1..0S . -1.0S; 

rnA 
Others -0.4 ·0.4 

lost' VCC=MAX -15 -100 -15 -100 rnA 

Icc tt VCC=MAX 20 . 35 20 35 rnA , 

-For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. " . ' 

--All typlcalwluesare at Vee = 6V, TA = 26°C. 
/' tNot more than one output should be shorted at a time . 

. ttlCC is measured with all inputs grounded and all outputs oPen. 

Switching Characteristics V - SV Over Recommended Free Air Temperature Range , cc- -
Parameterl From To ":55"C +25OC '. +12SOC 

(Input)· (output) Min Typ Max I' Min. Typ . Max Min Typ 

Test Conditlo.,l: CL = 15pF, RL = 2kO (See Fig. 1 and 3 thru 7 on pages 2-99 and 2-1001 

f rnax 20 25 
~PLH I Load' OA.Oa,Oc.Oo 

22 33 
tpHt:. 33 50 
.lPLH 

Dat~ A~B,C,D oA.oli.Oc.Oi:> I .. ~ 
tPHL , 35 50 
tpLH Clock RippleOock 13 20 
tPI-lI 16 24 
tpLH 

Clock 
16 24 

OA.Oa.Oc.oo 24 36 tPHL 
tPLH Clock Max/Min 2S 42 
tPHL 37 52 
tpLH Down/Up -Ripple Clock ~ ~ 
tPHl 30 45 
tpui Down/Up Max/Min 21 33 

22 33 tPHL '-

tPLH .21 33 ~ 

Enable Ripple Clock 
tPHL ' . .22 33 

~fmax = maximum clock frequency 
tPLH =' propagation delay time. low-to'high-ievElI output . , 

tPHL = propa91iltioa delay time. high-to-loVl!-level output 

CD Ie fo1ASTER 1977' 
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Max 
Unit 

MHz 

ns 

. oS 

ns 

ns 

ns 

ns 

ns 

os 
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Synchronous BCD Decade Up/Down Counter 

. Synchronous 4-Bit Binary ~p/Down Counter 
i . . 

LOGIC DIAGRAM 

. LS190 

LS190 

LS191 

. CLOcK J!!!..{>c>-----. --------------------'-\ 
~ (13) I RIPPLE 

(5) ....... L='b-...,... -....:.;.;~ CLOCK 
DOWN/UP . ,,~ 

---L.. (121 MAXIMIN 
>---+-+~------~O~~UT 

DArA~(1~5~1~-----~~+_~-+_~----r_, 
INPUT A 1 '1>4I~---~I__-.... 1 

--' 0 

::f)-f-
ENABLEG (~41~.-1---__ ~~-~r+-+-_+~__q~ 

. :T;J-+-+-, --

PRESET 1---4.-;(3..,;.) ....... --IJ QA OUTPUT QA 

H>CK 

~--I~LE:t r-
.y 

-
DATA ~11~) _____ ~4_~~~~~~~~---~ 

INPUTB .\ !.....J:1>-----4----~t---"""lb 
_ ,....-+-..... PRESET 1----4..,:;12;:;:,.1 

J QB OU~UTOa 

~ ~~CK , 
O"""';'~K OB ...... 

CLEAR ._. 
.JH Y 

DATA ~(1~9~) _____ ~~~~~~~~--~---~ 
INPUT C I }»-+--'---+---'r\ : 

- ,..--+--I PRESET (61 
J Oc OUTPUT Oc 

~-<:~CK 

- L...-i---4~LEA~ -
Y 

DATA -(';.;,.).:.------+-~~~4_~I"'"+~+__f'---""" 
INPUTD I }»---.-....--+---, 

(11) 
I LOAD 

CEAYTHE03] 
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-::-- /! 
-

-
-

r-t' ---4>~Res8~t--~C7...;..) 9UTPUTOo. 

L:-< ~CK 

'----tK aD _ 
CLEAR 

T rl:)-.....,---..... 
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,'·tS190 
* '. 

LS191 

" 

CLOCK 

DOWN/UP 

DATA 
INPUT A 

ENABLEG 

DATA 
INPUTB 

DATA 
INPUTC , 

DATA 
INPUTD 

LOAD 

(14) 

. (6) 

(16) 

(4) 

(1) 

(10) 

(9) 

(11) 
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Synchronous BCD'Decade Up/Down Counter 

Synchronous 4-Blt,Blnary Up/Dqwn Counter 

I 

/ 

\ 

LOGIC DIAGRAM 
LS1,91 

-. 
1-

_/ 

I "-
.F 

:---

, 
......... 

J -" 
~ Ir --J - r -] 
-' 

,-
I '" l' --
--"I , 

-

.. 
.i-. 

" 

I l' ---
--r-

-

.. 

n 

/ 

J -

" 

J 

r--I"\. 

L 

A. 
PRESET 
J QA " 

H ~CK 

K QA ~ 
CLEAR 

Y 

,. 
PRESET 
J QB 

~ I>'CK 

K. ' Cia 
t-'CLEAR 

y 
I 

fA 
PRESET 
J Oc' 

H >CK 

~a.EA':f r-.,-

Y 

J 
PRE~E.T 
J QD 

l.....c ~CK 

K . QD 
'CLEAR 

r-

J 

(13) 

(12) 

(3) 

(2) 

(6) 

(7) 

/ 

RIPPLE . 
CLOCK 

MAX/MIN 
()UTPUT 

OUTPUTQB 

OUrpUTOc 

OUTPUT~D 

~YTH~O;J, ' 
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SYochronous,BCD Decade Up/Down Counter 

Synchronous 4-Bit Binary Up/Down Counter 

. LS190 TYPICAL LOAD, COUNT AND INHIBIT SEQUENCES 

Illustrated below is the following sequence: 

1: Load (preset) to BCD seven. . 
2. Count up to eight, nine (maximum), zero, one, and tWo. ' 
3. Inhibit. 
4. Cdunt down to one, zero (minimum), nine, eight, and seven. , . 

LO~D--w 
A I i-:.....I L. _ 

B..J"'--~i -
DATA '--
INPUTS C ,"'---', -

--' L. _ 

D 

. CLOCK 

r- -
I 

, ' 

-, 

-
DOWN/UP-'~~I~~ ________________ ~ 

I I 
I I·, 

ENABLE-'~~I~'~I~I ____ ~ ______ ~ , 
----' 

-
'. 

RIPPLE ----I , I U I U 
CLOCK ----: 7 :: 8 9 0 1 2 2: 2 : 1 0 '9 8 . 7 

I II--COUNT up--I·I .... ·INHIBl'r-l ~COUNT DOWN---I 
~ 
LOAD 

. LS190 

, LS191 , 

~AYTHEO~ 
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LS190 

LS191 

© Ie MASTER 1977 

Synchronous BCD ~eQade Up/Down Counter 
Synchronous4-Bit' Binary Up/Down Counter 

LS191 TYPICAL LOAD, COUNT AND INHIBIT SEQUENCES 

Illustrated below is the following sequence: 

1. Load (preset) to binary thirteen. 
2. COunt up to, fourteen, fifteen (maximum), zero, one, and two. 
3. Inhibit. 
4. Count down to one, zero (minimum), fifteen, fourteen~ and thirteen. 

/ 

LOAD-U , , 
A I ,'--:....J '-_ , 
B_~_:-':[= 

DATA , 
INPUTS C I""~-::'" --

--' ,'--
1 

D Ir-~""',,"I - -
--' 1'--

CLOCK 

DOWN/OP-'~ __ ~'~I' ______ ~ ____ ~ 
, I 

~ " ENABLE I~+-~'~' __________ ~ 

. I : 
1 ' 

--, 1 j-' ----, 

OB ' L-H ~_~ , , 

00 ---I " __ ...J f I 

'-

, , 
I 

, 
, 

" 

" 

,I , 

-,,_.--

L 

MAXIMIN ::J : : n : n, 
" " ~~---

~r6~~::~ :: u :: U 
. 113' ,14 15 0 . 1 2 2,2 1 1 0 15 14 13 

UI--COUNT UP---ftNHIBIT~ J.-COUNTOOWN--I 

LOAD 

"-
0' ..... 
o 
::l 
"0 
c: o o .-
E 
Q) 

CJ) 

5 
Q) 

t ex: 



Synchronous BCP Decade Up/Down Counter . LS190 

. Synchronous 4-,Bit ai~ary Up/Down Cou~~er ' 
; . 

LS191' 

PARAM£TER MEASUREMENT INFORMATION 

OUTPUT Vee 

O~OB, -------+-ie~~~~~~~ OcOROD 
': CL .. ,5pF \ (SEE NOTE B) 

(SEE NOTE A) I 
.' ":'" 

, FIGURE 1-LOAD CIRCUIT 
FOR SWITCHING TIME MEASUREMENT 

See W8V1!form sequences in Figures 4 through 7 for 
propagetion t!fY18S from a specific input to a spaclfic 
outpu't. For simplification, pulse rise times, reference 
levels, etc., have n~t been sh!)Wn in Figures4'through 7. 

FIGURE 3- GENERAL VOLTAGE WAVEFORMS 
FOR PROPAGATION TIMES 

NOTES: . I . 

A. CL includes probe and jig capacitance. 

..... 
I 

OUTPUT ----.;..-----' 
,FIGURE 2;"'I)ATA SETUP TIME VOLTAGE WAVEFO,RMS 

<10 NS -<04 '- ..... '--"'0 NS 
I I I 1 I 

:=:~~OTE C) f: w;.'::::="----:9O'K.::,.~3:"':!11X~-- - - - u_ 3V 

10% _ I ' ~ 10% OV 
I I 
1 1 

NONINVERTING I ' --I tpL:H" .... 1 L----- VOH 

OUTPUT 1 1.3V : 1.3V . - " . 

INVERTING 
OUTPUT 

1 ' . . ... tpHL": ' VOL, 
I 1 
..... L~!r-i VOH 

; . \,.3V 1.3V/" ' 

.... tpHL ... · \.. ---.-1-- - .,. -- VOL 

B. All diodes are 1N3064.: . 
C. The Inpl,lt pulses are supplied by generetors having the following characteristics,: Zout '= 5On, duty cycle" 50%, PRR <; 1 MHz. 

LOAD LJ 
ANY DATA INPUT __ --0 _____ -' 

~ 
1 

1 
1 
I, 

------., I CORRESPONDING· ______ ' ...... __ .....t.!----!! 
o OUTPUT 1 1 

tpLH ~:- -::- tpHL 

1 
1 

; I 
1 1 

tpLH-: :-

NOTE 0: Conditions on other inputs are irrelevant. 
. FIGURE4-LOAD TO OUTPUT AND,DATA TO OUTPUT 

LOADLj 

DOWN/UP 
, 
" , I I CLOCK , - I 

I I 
I I I 

ENABLEG 
I' 1 
I I I 

. tl'HL'"'1 r- -: I- tpLH tpHL'"'1 

RIPPLE CLOCK I I 
I 

tpLH .... 

MAXiMIN I 
NOTE '1=: All data inputs are low. 

·I!-__ _ 
I 
1 

I I 
i ~I----

-! :-tpHL 

L-
I 
I' 

I 
I 
I .... -I :-tpLH 

I I r I r I 

== -tpHL 

L 
fiGURE 5-ENABLETO RIPPLE CLOCK. CLOCK TO RIPPLE CLOCK. DOWN/UP TO MAXIMIN 

. '.' , I 
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LS190 Synchronou$.BCD Decade Up/Down Counter 
LS191 Synchronous 4-Bit Binary Up/Down Counter 

PARAMETER MEASUREMENT INFORMATION (Continued) 

LOAD ---u u 
DATA INPUTS- - - - - - - - - - - - - -1 . . . .. . .. .. 

CSEE NOTESG TO I) . - - - - - - - - - - -- - ---

/ 

DOWN/UP 

COUNT U t ~ t 

OUTPUTCSI_._ -, -; t~_t_P_L_H ____ ....... ___ --" ............... r tpHL 
UNDER TEST _ ....; _l..' ______ -'. LI _______ _ 

ENABLE" LOW 

F. to test 0A. OS. and 0c outputs of LS190: Data inputs A. S. and C are shown by the solid line. Data input 0 is shown by the da.shed line. 
G. To test 00 outpttt of LS190: Data inputs A and 0 are shown by the solid line. Data inputs Sand C are held at the low logic level. 
H. To tesrOA. OS. 0C. and 00 outputs of LS191: All four data inputs are shown by the solid line. 

FIGURE 6-CLOCK TO OUTPUT 

u 
DATA A 

DAT~:{N~~~ ~ ______________ -,I ______________ _ 

NOTE I: 

DOWN/UP 

COUNT U 
-:l-tpLH 

MAX/MIN __ ;.... __ .,.........I 

ENABLE" LQW 

y 
I :- tPHL 'd. :- tpLH ~ :- tpHL 

_I--------------~I~~--~~I---

Data inputsS and C are shown by the dashed line for the LS190 and the.solid line for the LS191: Data input 0 is shown by the solid 
line for both devices. 

FIGURE 7,,-cLoCK TO MAX/MIN 

@ Ie MASTER 1977 
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Synchronous BCD Decade Up/D.own Counter LS192 

Synchronous.4-Bit Binary Up/Down Counter LS193 

FEATURES 
• Separate clock inputs for count-up, count-down 
• Asynchronous parallel load and clear 
• Cascadable 

DESCRIPTION 
These monolithic circuits are synchronous reversible 
(up/down) counters having a complexity of 55 equivalent 
gates. The LS192 is a BCD counter and the LS193 is a 
4-bit binary counter. Synchronous operation is provided 
by having all flip-flops clocked simultaneously so that the 
outputs change coincidently with each other when so 
instructed by the steering logic. This mode of operation 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple-clock) counters. 

The outputs of the four master-slave flip·flops are triggered 
by a low-to-high-Ievel transition ofeith.er count (clock) 
input. The direction of counting is determined by which 
count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each 
output may be preset to either level by entering the desired 

. data at the data inputs while the load input is low. T~e 
output will change to agree with the data inputs indepen
dently of the count pulses. This feature allows the counters 
to be used as modulo-N dividers by simply modifying the 
count length with the preset inputs. 

A clear input has been provided which forces all outputs to 
the low level when a high level is applied. The clear function 
is independent of the count and load inputs. The clear, 
count, and load inputs i;lre buffered to lower the. drive 
requirements. This reduces the number of clock drivers, 
etc., required for long words: 

Recommended Operating Conditions 

Supply voltage. Vee 
High-level output current, IOH 
Low-.level output current, IOl 
Count frequency, fcount . 
Width of any input pulse, tw 
Data setup time, tsetup (see Figure 1) 
Data hold time, thold 

Operating free-air temperature range, TA 

tEA~THEO~ 
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These counters. were designed to be cascaded without the 
need for external circuitry. Both borrow and carry outputs 
are available to cascade both the up· and down-counting 
functions. The borrow output produces a pulse equal in 
width to the count·down input when the counter under
flows. Similarly, the carry output produces a pulse equal 
in width to the count-down input when an overflow condi
tion exists. The counters can then be easily cascaded by 
feeding the borrow and carry outputs to the count-down 
and count-up inputs respectively of the succeeding counter. 

PIN-OUT DIAGRAM 

OUTPUTS 
II'fIUTS r;;:---- INPUTS 
~ 15 r---A---.. 
OATA a:: ~ i ~. OATA 

Vee A G i :3 9 e D 
@ 15 14 9 

12345671I1 
DATA Os 1lA!ii;!i!5 Dc 00 GND 

B :::IiS:::I 
INPUT '--v-J 8C1 8 '--y-J 

OU1PUJS~OU1PUJS 

Low input to load sets Q A = A. Qs = B. 

Qc = C. and QD = 0 

9LS/54LS 9LS174LS 

Min Nom Max Min Nom Max 

4.5 5 5.5 4.75 5 5.25 
-400 -400 

4 8 
0 25 0 25 
20 20 
20 20 
0 0 

-55 125 0 70 

Unit 

V 
IlA 
mA 

MHz 
ns 
ns 
ns 
°C 
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L$192 

LS193 

DATA 
INPUT A 

. 'DOWN 
COUNT 

~P 
COUNT 

DATA / 
INPUTB 

DATA 
INPUTC 

. DATA 
INPUTD 

CLEAR 

LOAD 

, 0 10 MASTER 1877 

, 

(15) 

(4) ... ..... 
(5) ... 

..... 

(1) 

(10) 
( , 

I . 

(9) 

(14) 

: 

, 

(11) j.,. 
~ 

./ 

'" , ,. \ 
Synchronous BCD Decade Up/Down Counter 
Synchronous' 4-BitBinary' Up/Down Counter 
". . 

LOGIC DIAGRAM 

LS192 

'\. 

. """:' 

~ 

~ 

D 
n. 

""-
~ 

~ 
-, ~ 0 
. ....--

·r .J 

~ 
~ 
.' 

r"\. 
L.-F 

'\. 
[i.....J" 

. -
-: .;. 

~ . 
,aA, 

T 
I': 

,,If 
r--'-
aB 
T 

J t-l 

~ 

Dc 

~ 
1 a .. .... 

T 
~~ 

-
11: ~ h .) 

-
\ 

(13) BORROW 
OUTftUT 

(12) . 
CARRY 
OUTPUT 

(3) 
OUTPUTaA 

( 

(2) 
OUTPUTaB 

" 

(6) 
OUTPUT Dc 

, 

(j) 
OUTPUT aD 

, \ 
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Synchronous BCD Decade Up/Down Counter 
,Sync~ronous4-Bit Binary Up/Dowl1 Counter 
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DATA 
INPUT A 
DOWN 
COUNT 

UP 
COUNT 

DATA 
INPUT S 

DATA 
INPUTC 

DATA 
INPUT 0 

CLEAR 

LOAD 

(15) 
; 

(4) . 

(5) 

(1 ) 

(10) 

.. 

, 

(9) 

(14) 

(11) 

LOGIC DIAGRAM 

LS193 

- "-
f 

f 

.~ 

rl-/ 

D 
h 

" ~ -
~ 

D 
..r-"\. 

1M."" 

~ 
D 

.r-'\. 
~ 

,.1 
QA 
T 

~ 
<~ 
Qs 
T 

~ 
~ 

T 
.Oc 

l] 

l' 
Qu 
T % .. l] -

.~ n -
-

-

. 

(13) BORROW 
OUTPUT 

(12) 

(3) 

(2) 

(6) 

J 

(7) 

CARRY 
OUTPUT 

OUTPUTQA 

OUTPUTQB 

OUTPUTQC 

OUTPUTQD 

LS192 

LS193 
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LS192 Synchronous BCD Decade Up/Down Counter 
LS193 Synchronous 4·Bit Binary Up/Down Counter 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted 

Parameter Teat Condltlona* 
9LS/54LS 9LSJ74LS 

Unit 
Min . Typ** Max Min Typ** . Max 

VIH 2. 2 V 

VIL 0.7 0.8 V 

VI Vee=MIN, 11=-18 -1.5 -1.5 V 

VOH 
Vee=MIN, VIH=2V, 

2.5 3.4 2.7 3.4 V 
VIL =VILmax, IOH=-400pA 

VOL 
Vee=MIN, VIH=2V, tlOL =4mA. 0.25 0040 0.25 0.40 

V 
VIL=VILmax IloL=8mA .. 0.35 0.5 

II Vee=MAX, V,=7V 0.1 0.1 mA 

I'H Vec=MAX, VI=2.7V '. 20 20 lolA 

IlL Vcc-MAX, VI-=U.4V -U.4 -U.4 mA 
Ipst Vee-MAX -15 -100 -15 -100 mA 

Icctt Vcc-=MAX 19 34 19 34 mA 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

·.*AII typical values are at Vee = SV, TA = 2SoC. 
tNot more than one output should be shorted at a time. 

ttlCC is measured with all inputs grounded and all outputs op~n. 

Switching Characteristics V .... SV Over Recommended Free-Air Temperature Range , C~ -

Parameter 11 From To 
(Input) (output) Min 

Teat Condltlona: CL .= 15pF, RL = 2kO (See Fig. 1 and 2) 

fmax 
tpLH Count-up Carry 
tPHL r 

tpLH 
Count·down Borrow 

tpHL 
tpLH 

tpHL 
Either Count Q 

tpLi-i i Load Q 
tpHL .' 

tpHL Clear Q 
Test Conditions: CL - 50pF, RL = 2kO (See Fig. 1 and 2) 

fmax 

tPLH Count-up Carry 
tpHL 
tpLH r 

Count-down Borrow 
tPHL 
tPLH Either Count Q 
tpHL .' 

tPLH / 

tpHL 
Load Q 

tpHl Clear Q 

Teat Conditions: C~ == 50pF, RL = 2kH 
\ 1[fmax = maximum clock frequency 

tpLH = propagation delay time, low-to-high-Ievel output 
tpHL = propagation delay time,high-to-Iow-Ievel output 

-55OC +25°C t +125°(: 
Typ Max Min Typ Max Min Typ 

25 32 
17 26 
16 24 
16 24 
16 ; 24 

25 38 
31 47 

27 40 
29 40 
22 35 

\. 
" 

.... 

I 

'. 

Max 
Unit 

MHz 

ns 

ns . 

ns 

ns 

ns 

. MHz 

ns 

ns 

, 
os 

ns 
• 

ns 

. 
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Synchronous BCD Decade Up/Down Counter LS192 

.Synchronous 4 .. Bit Binary Up/Down Counter LS193 

CLEAR 

DATA 
INPUT 

LOAD 
INPUT 

o 
OUTPUT 

NOTES: 

CLEAR 
PULSE 

GENERATOR 
(See_AI 

PARAMETER MEASUREMENT INFORMATION 

DATA 
PULSE 

GENERATOR 
(See N"" Al 

LOAD 
PULSE 

GENERATOR 
(See N"" Al 

~ 

Vee 

OPEN 

A CARRV 0fEN 

B °A 

C Oa 
D Dc 
CLEAR 00 
LOAD 

':" 

TEST CIRCUIT 

r,----------------, 
I I 
I RL I 

I 
I 
I 
I 
I 
I 

(See Note CI 

I ~ I L _____ .!~~;!'!:~!..~ _____ J 

r ------------------1 LOAD CIRCUtT 2 I 

~ _____ ~::~~=!! _____ J 1'"-----------------.... 
LOAO CIRCUIT 2 I 

L _____ '!':=.~c:=t~) _____ ': 
..----------------... '--_-I LOAD CIRCUIT' I 
L_. ___ ~'::.l=_~!!"!1!.. ____ l 

tr --! I+- --I j4- tf 
I I' I I " 

.!~J(.]~ 90%~ :%- - - --- - - - --- - -- - - - ~ - - -- - - - - :~ 

, --t \4- tr ...-.I J4- tf 

: ' 1f"'l!'!~--------~9'!!'!0%~U-- __ - - --- - - - - - _. 3V 

___ I~--.. 1-O%ioiooii'I~.:A. 1.3V ~ 10%. I OV 

I ....-, tsetup ----.j I , 

I -....j " t+-tf 14-- tsetuP----';lt 3V --"'!,-----9O%.....;""""'!$J 1.3~ ~ 90% ~ , 1.3V 90% 

~ tpHL r- r- 10% 1~l- tr I . 1~ 1;.:: t;" ;- - - - - OV 

___ ...... I ~tPLH .. , ...... tPHL ~ _____ VOH 

~1.3V F 1.3V ~1.3V 
• • "".--- VOL 

VOLTAGE WAVEFORMS 

A. The ' pulse generators have the following characteristics: Zout = 50n and for the data pulse generator PRR < 500KHz, duty cycle = 
50%; for the load pulse generator PRR is two times data PRR, duty cycle = 50%. 

B. CLincludes probe and jig capacitance. 
C. Diodes are 1 N3064. 
D. tr and tf';; 7ns. 

~YrHE03l 
295 

FIGURE 1 - CLEAR, SETUP, AND LOAD TIMES 
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'LSt92 ' SvnChronousBCD Decade Up/Down Counter 

,/ 

LS193 Synchronous 4-Bit Binary Up/Down' Counter' 
; . 

NOTES: 

COUNT 
UP 

INPUT 
(See Note 01 

PARAMETER MEASUREMENT INFORMATION (Continued) 

. Vee 

CAllIIYH-i-+-I-. 
Q.H-+H 
a. 
lie 
'00 

r'~---~-- ----..... 
I ~ I • • I Tilt. __ .CI I 
I __ II· • 

I T I 
l " LO<IIDCIllCUIT t ' ! 
-----------~- .. -.. 
r---------~-----, . '. LO<IID :J:!CUlT2 • 

. . ----"::".:--::!----~ 
---·~-7::c::,;.J----~, 

'----"'I __ u._ 'I J t.. .... __________ ' __ _ 

r-.-~- -~::c:;:.;".~--- ·-1 
"----'.,--_--1 _.U.c:..ttl • 

~------~---------~ ~-------~-------, 
' ....... U._'I 

'-----.....,.-.....c LOAD CIIICUIT 5 J "L. _________ . _____ • ' 

r--~---------.---~ L..---""";"--i' LOAO CIRCUIT. I 
............. c. .. ". -. I. 

-------~~------~ TEST CIRCUIT 
tf -.I ,.., J..,:. t,. . , " 

'. , '. " 
~. 1.1.,1 ~~.. . .' "';'.3V 

l' . . :1- .' 8 . 1 :3V ,9.. . 1~ 1.3V . 16 .1.3V '. 
. 10% I I ~--_\ ov 

, I I· I I ...... ,...-tPlH I I 

OUTPUT ~--__ --.. ----------~--~'~~ VOH no fuv I, t~ V 
(See Note EI --------..01!"~-..." , J' 'I~ J4:tpHL OL 

tpHL~1 iii' j...tpLH 

CARRY 
OUTPUT 

_________________ ~--............ ~.~! I I VOH 

'. 1.3V . 1.3V' 
. . --- VOL 

COUNT .' tf .--i !+-f, t--- tr ." _ . i . . 

'DOwN~' II I'~' . -~ .. ---3V 
INPUt' 1'.. I-Z: 8 1.3V 9. .' 15 1.3V 16 1.3V : 

(See Note 01 10% -, . . I T ---:- OV 

OUTPUT 

-..f, ...- tfiHL I -... r--tPLH 
I I I .1 

---..... -----..... "'"""', . . I I ~I VOH 
00 \ 1.3V I I. .1.3V . 

(See Note E) • .' - - VOL 
. I \~ tplH 

tpHL .L-.I: , 
BORROW 

, OUTPUT 
__ ----_-----------------------------~~ j' ' .' VOH 1.3V~ VOL VOLTAGE WAVEFORMS .. ' 

A. The pulse,generator has the following characteristics: PRR 4;;; 1MHz, Zout = 50n, duty cycle'" 50% • 
. S.C( includes probe and jig capacitance, . . . . , ' .' 
!:. Diodes err 1 N3064. .. .... '.' . 
D; Count~up and couot-down pulse shown is for the LS193 binary counter. Count cycle for LS192 decade counter is 1 through 10. 
E. Waveforms for outputs 0A. aS. and QC are omitted. to simplify the drawing. 
F; tr and tf .. 70S. . 

'IGURi 2 .... ROPAGAT. DELAY TIMU 
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Synchronous BCD Decade Up/Down C~u~ter 
Synchronous 4-Bit Binary Up/Down Counter 

TVPICAL CLEAR, LOAD,AND COUNT SEQUENCES 

LS192 

Illustrated below is the following sequence: 

1. Clear outputs to zero. 
2. load (preset) to BCD seven. 
3. Count up to eight, nine, carry, zero, one, and two. 
4. Count down to one, zero, borrow, nine, eight, and seven. 

" 
CLEAR ---fl~ ______________________________ ~ ____ ___ 

1 1 

lOAD 1,1 U 
1 1 I I , 

, ,,.....,;..-,.----;,-----------------A, --.J 1 I I L.-.. ____________ ..,... __ _ 

I I I t ! __ , ____ , ________ . __ ~ 
S..J I I 11..;..- _______ · ________ _ 

1 1 'I ' 
C I, I ,---------,----------.J ~ _____ ~-- _______ _ 

DATA 

" I I . '0 II I'r--------------:----
--1-1-..,-' .... :·- - -- - - - -- - - - - ----

COUNT--,..,.I-~,~,--~ I 

UP 'I I I 
COUNT--~~--I~'-~--------------~-, 
DOWN 

QA-
I 1 1 I 

Qs: ~~-":"I-:'I __ ~_---,...JI I 
1 1 1 I OUTPUTS 

Oc = ::u-.J~-~_---, ____ -..:._.:.._ ____ ____I 

, I . I I 
QD::] 'I I I ~ ,I 'I 

CARRY 1 I' U 
1 'I I I 1 

BORROW---":"I~I --~I~I--~I------~~----.~I--..:..I----~LJ I 

SEQUENCE 101 171 I 8 9 0 ~ 1 21 I 1 0 9 8 71 
lllUSTRATED r-"-..'~ r:--COUNTU..---, ~COUNT DOWN~ 

CLEAR PRESET . 

NOTES: 
A. Clear overrides load. data. and count inputs. ' 
B. When' counting uP. count-down input must be high; when counting 

down. count-up input must be high. 

, LS192 

.LS193-

\ 

~YTHEO~ 
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LS192 

I LS193 

Synchronous BCD Decade Counter 
Synchronous 4-Bit Binary Up/Down Counter 

TYPICAL cLEAR, LOAD, AND COUNT SEQUENCES 

LS193 

Illustrated below is the following sequence: 

1. Clear outputs to zero. 
2. load (preset) to binary thirteen. 
3. Count up tofourteen, fifteen, carry, zeliO, one, and two. 
4. Count down to one, zero, borrow, fifteeh, fourteen, and 

thirteen. 

U 
I I.. '.' 

~-"--"";'I -;C ~ = == = = = = = = '.:- = = = = = I 
~~-------------~

--,-..,..---'-...... ' -' - - - - - - - -.- - - - '-- - - -
,...,-...:--.;.....;l- - - - - - - - - ---.----

~----------------I 

D -.Jr--,,-'--';""';C = = = = = = = = = = = ===== I I· 
COUNT-----~I-~, rI rI rI rI , , 

up' II LJLJLJLJLJ 
I I I 1 

COUNT---'-~-~--~-------~---~~ 
DOWN 

QA=_ 
I I I 

QB = .JL-__ ...:--..:..'...,JI l.!.-
OUTPUTS 1 I Ir"""'-' _..;......_---'--..., . I , I 

@J Ie MASTER 19n 

Oc=:L.L.J I 
I I I I 

. QD = J..i....J-=-, -..;...........,----.I....-__ --.,; __ ......;.,. __ -....J 

I I I I I, 

CARRV I I I' U 
'I I I I I 

BORROW ---'-, ..;,--,:.....;.I-~--------...:,-..;,---. ...,U . I 
101 113.' ~4 15 0 ~2. ~1 0' 15' 14-i'.' 

SEQUENCE COUNT UP COUNT DOWN 
ILLUSTRATED r-I'-.. r-"'-. . 

CLEAR PRESET 

NOTES: 
A. Clear overridellload,data, and count inputs. 
B. When counting up, count-down input must be high; when counting 

down, count-up input must be high. 

t[AYTHEO~ 
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4-Bit Universal Shift Register 

DESCRIPTION 

This bidirectional shift register is designed to incorporate 
virtually all of the features a system designer may want in a 
shift register. The circuit contains 46 equivalent gates and 
features parallel inputs, parallel outputs, right-shift and left
shift inputs, operatin9-mode-control inputs, and a direct 
over-riding clear line. The register has four distinct modes 
of operation, namely: 

Parallel (broadside) load 
Shift right (in the direction QA toward QD) 
Shift left (in the. direction QD toward QA) 
Inhibit clock (do nothing) 

Synchronous parallel loading is accomplished by applying 
the four bits of data and taking both mode control inputs, 
SO and S1, high. The data are loaded into the associated 
flip-flops and, appear at the outputs after the positive 
transition of the clock input. During loading, serial data 
flow is inhibited. 

2 

PIN-OUT DIAGRAM 

CLEAR so 

6 7 ill 
CLR SHIFT ABC 0 SHIFT GND 

RIGHT'---v----' LEn 
SERIAL PARALLEL SERIAL 
INPUT INPUTS INPUT 

LS194A 

11 

10 

9 

8 

Shift right is accomplished synchronously with the rising 
edge of the ~Iock pulse when SO is high and S1 is low. 
Serial data for this mode. is entered at the shift-right data 
input. When SO is low and S1 is high, data shifts left 
synchronously and new data is. entered at the shift-left 
serial input. Clocking of the flip-flop is inhibited when 
both mode control inputs are low. 

Die Size .067 x .082 

CLEAR 

L 

H 

H 

H 

H 

H 

H 

H 

[[AYTHEO!J 
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MODE 

S1 so 
X X 

X X 

H H 

L H 

L H 

H L 

H L 

L L 

FUNCTION TABLE 
INPUTS 

CLOCK 
SERIAL 

LEFT RIGHT 

X X X 

L X X 

t X X 

t X, H 

t X L 

t H X 

t L X 

X X X 

LOGIC DIAGRAM 

SHIFT (21 
RIGHT -'='---.,1 

SERIAL 
INPUT 

PARAllEL 

A 

X 

X 

a 
X 

X 

X 

X 

X 

'A 
(31 

8 
X 

X 

b 

X 

X 

X 

X 

X 

C 
X 

X 

c 

X 

X 

X 

X 

X 

-0 
X 

X 

d 

X 

X 

X 

X 

:X 

OUTPUTS 

°A °B Oc 00 

L L L L 

°AO 080 OCO 000 
a b c d 

H OAn OBn OCn 
L OAn °Bn OCn 

°Bn °Cn °On H 

°Bn OCn OOn L 

OAO °BO OCO 000 

PARALLEL INPUTS 
B • C 

41 (51 

H = high level (steady state) 
L = low level (steady state) 
X = irrelevant (any input. including transitions) 
t = transition from low to high level 
ill. b. c. d = the level of steady-state input at inputs A. B. C. 

or D. respectively. 
a ... a8O. aco• 2000 = the level of a •. a •. ac• or 00. 

respectively. before the incteated steady-state input 
conditions were establiShed. ' 

a .... as •. ac •• aDn = the level of a •. a •. ac• respectively. 
before the most-recent t transition of the clock. 

D' 
(61 

SHIFT 
~f---f"-'11 LEFT 

SERIAL 
INPUT 

CLOCK(~1~11~ ________ ~-+-+~ __ ~ __ +-;-____ ~~~~ __ --J 

CLEAR~1c.----------~-+.~------~~~----~~~.---__ ~ 

PARALLEL OUTPUTS 

(121 
QD . 
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LS194A 4-Bit Universal Shift, Register 

TYPICAL TIMING SEQUENCES 

CLOCK 

c~~~Lf~:~~j!;±!~'~~~~5:======~;;;;~~ INPUTS l.scJ!'1 i I 

, CLEAR 1-1! ! I 
" I I I I 

SERIAL R i! I n i 
DATA • I .: '----+-+,----+ 

L ' INPUTS : ....... ' , 
A--"',,! tl..!i:..-_-_+'+!, -..,.---+-----i-

PARALLEL B-tI.,Li-+i ____ +-',!-__ -+ ___ _+_ 

DATA c~L...jii----_-+-+----+----+-
INPUTS D 'LI,:' 

, f :::rt::T_~ W:::r;:: ,....,=tt==JF==t QA~1 

~~~-++---~ 
OUTPUTS ac::-i. _ L-.+-: -+----l 

00'-" : : 
Iii-SHIFT RIGHT-i 

CLEAR LOAD 

~ 

Recommended Operating Conditions 
,9LS/54LS 9LS"4LS - Unit 

Min Nom Ma. Min Nom 'Ma. 

Supply voltage, V cc 4.5 5 5.5 4.75 -
£) 5.25 V 

High-level output current, IOH '-400 '-400 - pA 
Low~h!vel output current, IOL 4 8 mA 
Clock frequency, fclock 0 30 0 30, MHz 
Width of clOck or clear pulse, tw 30 30 ns 

I Mode control -
~ 

30 30 ns 
Setup time" tsetup Serial and parallel data 16 16 ns 

Clear inactive"state 18 18 ns 
Hold time at any input, tnold 0 0 ns 
Operating free-air temperature, TA -55 

-,C 
125 0 70 °C 

Electrical, Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted: 
- 9LS/54LS / 9LS"4LS 

Parameter Te.t C~ndltlon.· 
- Min Typ •• Ma.- Min Typ". Ma. 

Unit 

, VIH 2 2 V 

VIL 0.7 ,0.8 "V 
VI VcC=MIN, 11=-18mA -1.5 -1.5 V 

VOH 
'VCC=MIN, ,VIH=2V, 

2.5 3.5 ,,2.7 3.4 V 
VIL =VIL max, IOH=-400J,LA 

, Vcc=MIN. VIH=~V, I IOL=4mA , 0.25 OAO 0.25 0.40 
VOL VIL =VILmax IIOL =e,mA 0.35 0.50 

V 

II Vee-MAX, VI=7V 0.1 0.1 rnA 

IIH' Vcc=MAX, VI=2.7V 20 20 pA 

II'L Vcc=MAX, VI'=O.4V - -0;4 -0.36 mA 
lost Vcc=MAX ~15 -100 -l,5 ,:-,100 mA 

Icctt VCC={V1AX '15 23 12 23 mA 

·For conditions shown as ·MIN or MAX;. usa the appropriate value specified unc:lar recommendecl operating conditions for the applicable 
device type. . . 

"All tvpical values ere at Vee = SV, TA = 2SoC.· '.' , 
tNot more than one outpu~ should be shorted ata tlma. -

ttWlth all outputS open" InputS A through 0 grounded, and 4.5V applied to SO, S1, clear ;and the serial Inputs; ICC Is tested with a momentary 
GND, then 4.5V, applied to cloCk. , ' ' 

, ' 
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4-Bit Universal Shift Register 
if 

Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 

Parameter 
-55OC +25°C I + 125°C 

Max I Unit Min Typ Max Max I Typ Min Typ Min 

Test Conditions: CL = 15pF, RL = 2kO (See Fig. belowl 

fmax 30 40 MHz 

tPHL 24 30 ns 
tpLH 11 18 ns 
tpHL 15 22 ns 
~est Conditions: CL = SOpF, RL = 2kO (See Fig. belowl 

, 

fmax 

tpHL 

tpLH 

tpHL 

MHz 
ns 
os 
ns 

PARAMETER MEASUREMENT INFORMATION 

TEST TABLE FOR SYNCHRONOUS INPlJTS 

OUTPUT Vee DATAI!IIPUT 
S1 SO 

OUTPUT TESTED 

FOR TEST ISEENOTEE) 
RL FROM 

OUTPUT---~-MJ-t-IM-If-~~ 

A 4.6 V 

S 4.6V 

4.5V QA at tn+1 
4.5V QS at tn+1 

UNDER 
TEST 

(See NoteCI T (See Note BI 

"= 

C 

0 

L Serial I~put 

4.5 V 4.6 V ~8ttn+1 
4.5 V 4.5V QD at tn+1 

4.6 V OV QA8ttn+4 

LOAD FOR OUTPUT UNDER TEST R Serial Input OV 4.5V QD at tn+4 

CLEAR 

CLOCK 

DATA 
INPUT 
(SEE TEST 
TABLEI 

, 

,- .. , tw(clear) 

--1-·3V ..... W"1-.3-V.;..-.....;. ---_-_-_--_--_--, -_-_--= : 
I fsetup I tn+1 . tn+1 
: tn r- (See NoteFI tn P 

-, ~-I -3V 
1.3V: 1.3V 1.3V 

I I I I !--+ ttaold OV 

'"'j"'_JoI ...... r "'-t-- r =-r-;-I 3V 

: 1.3V Fl\ 1.3V /1.3V I _~~ ___ OV 

I I I 
, I I_ ., 

tpHL ~ 1 • tpHL 
___ ~ I rtpLH.l __ al2. ___ -. I 

OUTPUTCl " 1.3V /1.3VV";'---

VOLTAGE WAVEFORMS 

NOTES; 
'. , 

LS194A 

A. The clock pulse generator has the following characteristics: Zout ..; 50n and PRR .;;; 1 MH;z, tr .;;; 15 ns and tf ... 6 ns. 
When testing fmax, vary PRR. ' 

B. CL includes probe and jig capacitance. 
C. All diodes are.1N3064 or 1N916. 
D. A clear pulse is applied prior to each test. 
E. Proplagation delay times (tPLH and tPHL) are measured at t n+1' Proper shifting of data is verified at tn+4 with a functional test. 'l 
F. tn = bit time befpre clQs:king transition. - ,( 

tn+1 = bit time after one clocking transitiQn. 

tEAYTHEO~ 
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tn+4 = bit time after four clocking transitiOns. 

@ Ie MASTER 1877 



LS195A .. 4~Bit Parallel-Access Shift Register 

D.ESCRIPTION 

This ,4:bit register features paralle! inputs, parallel outputs, 
J-K serial inputs, shift/load control input, and II direct over
riding clear. All inputs are buffered to lower the input drive 
requirements. The register has two modes of operation: 

Parallel (broadside) load 
Shift .(in the direction QA toward. QD) 

Para.llel loading is accomplished by app~y:ir'lg the four bits. 
of data and taking the shift/load control input low., The 
data is loaded into the associated flip-flop and appears at 
the outputs after the positive transitiQn of the clock input. 
During -toading, serial data flow is inhibited. ' 

Shiftlngis accomplished synchronously when the shift/load 
contro.!. input is high. Serial data for this mode is entered at 
the J-K i'!Puts. These inr:>uts permit the first stage to per
form as J-K, D-, or T.type flip-flop as shown in the function 
table. 

FUNCTION TABLE 
. INPUTS 

CLEAR 
SHIFTI SERIAL' 

CLOCK 
J K LOAD 

L 'x X x x 
H L t X X 

H H L X X 

H H t ' .. L H 

H H I L L 

H H I H H 

+i H I H L 

H = high level (steady state) 
L= low level (steady state) 

PARALLEL 
A B C 0 

x x x X 

a b c d 

X X X X 

X X X X 

X X X. X. 

X X X X 

X X .X X 

X = imtlevant (any input; including tranSitions) 
t = transition from low to high level 

OUTpUTS 

OA °B Oc 00. 00 

L L L / L H 

a b c d d 
OAO Oao OCO 000 000 
OAOOAO 0an OCn oCn 

L OAn OBn <len oCn 
H OAn ciBn <len oCn 

CiAn OAn 0Bn QCn oCn 
, 

a. b. c. d = the level of steady-stete input at A. B. C. or D. 
respectively. 

0AD. 0BO. 0eo. 000'= the level of 0A. 0B. 0e. or aD. 
respectively. bllfore the. indicated steady-state input SERIAL 

PIN-OUT DIAGRAM· 

I]] 
CLEAR J K ABC D GND 

"---y--J "--'-v--' 
SERIAL IM»UTS PARALLEL 

InPUTS 

3 
Die Size .067 x .082 

4 5 

13' 12 

6 

LOGIC DIAGRAM 

7 

conditio~s were established. ' INPUT PARALLEL INPUTS 
'~ ~ __ ~ __ ~ ____ A~ __________ ~_ 

0An. 0Bn. 0en = the level of 0Ai 0B. or 0e. respec
tively. before the' most-recent transition of the clock~ 

I. 

LOAD 
CONTROL 

j K ~ '8 C d 
(2) (3 . (4) (5) . (6) (7) 

CLOCK~(1~O~)-4~~~-L~ __ -L~~~ ____ ~~~ __ ~-++-~ 

11 

10 

9 

CLEAR~(1~1~~~i~~ ____ ~-+ __ ~-4~~~~~~~+-__ ~-+4-~ __ ~ 

:~--------.~.----vr--~----------~ 
PARALLEL OUTPUTS 

'riAYTHEO:1 
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4~BitParallel·Access Shift Register LS195A 

I 
I 

TYPICAL TIMING SEQUENCES 

SERIAL{~ ---+----~~~--------------~--~,----+---------~-------INPUTS . K ~~ __________________ ~' ____ +-________________ _ 
I I 

SHIFT/LOAD I L!.....J . I 
I I I 

{

AI rti"iI I 

PARALLEL ,B: L ! 
DATA C ~~+-________________ _ 
INPUTS __ -+ ______ --=-________ .,..-________ --l I 

{o::::i ~ LH 
Os ---, I r--1 I r--, 

OUTPUTS :::~ I __ I . . I ~---------Oc ___ ; : I I . ~ _______ _ 

OD ---., I I 
---I 1 I I 

1 1-· SERIAL SHIFT -I t-- SERIAL SHIF.T-
CLEAR LOAD 

Recommended Operating Conditions 
9LS/S4LS 9LS174LS 

Min Nom Max Min Nom Max 

Supply voltage, Vce 4.5 5 5.5 4.75 5 5.25 
High-level output current, IOH -400 -400 
Low-level output current, IOL 4 8 
Clock frequency, fclock 0 30 0 ~O 
Width of' clock pulse, tw(clockl 18 18 
Width of clear input pulse, tw(clear) 20 20 

Shift/load 25 25 
Setup time, tsetup (see Figure 1) Serial and parallel data 15 15 

Clear inactive-state 25 25 
Shift/load release time, trelease (see Figure 1) 0 <:; 0 
Serial and parallel data hold time, thold (see Figure 1) 0 o ' 
Operating free-air temperature,TA -55 125 0 70 

Switching Characteristics, V cc = 5V Over Recommended Free-Air Temperature Range 

Parameter 
-5S0C +2SoC +12SOC 

Unit 
Min Typ ... ax Min Typ Max Min Typ Max 

Test Condltlqns: CL = 1SpF, Ri.. =.2k!l (See Fig. ,1) 

f max 30 40 / MHz 

tpHL (from clear) 2,6 23 26 33 35 49 ns 

tPLH (from clk) 14 20 14 19 21 31 ns 

tpHL (from clk) 20 26 18 24 24 32 ns 

Test Conditions: Cl = SOpF, RL = 2kH (See Fig. 1) 

f max MHz 

tpHL (from clear) 27 36 27 36 37 47 ns 

tPLH (from clk) 16 22 16 21 24 31 ns 

tPHL (fro;nelk) 22 29 21 27 33 46 ns 

Unit 

V 
p.A 
rnA 

MHz 
ns 
ns 

ns 

ns 
ns 

°c 

t;YTHEO~ 
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LS195A 4-BitParaliel-Access Shift Register 
t 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Parameter Test Condltlons* 
9LS/54LS 9LS/74LS 

Unit 
Min Typ** Max Min Typ** Max 

V,H 2 2 V 
VIL 0.7 O.S V 
VI Vee=MIN, 11=-lSrnA '-1.5 -1.5 V 

VOH 
Vcc=MIN, VIH=2V, 

2.5 3.4 2.7 3.4 V VIL =VILrnax, IOH=-400pA 

VOL 
Vec-MIN, VIH=2V, IIOL =4rnA 0.25 0.40 0.25 0.40 
VIL =VILmax IloL=SrnA 0.35 0.50 V 

II Vec=MAX, VI=7V 
J 0.1 0.1 rnA 

IIH Vce=MAX, VI=2.7V 20 20- uA 
IlL _ Vcc'=MAX, V,=0.4V -0.4 -0.36 mA 
lost Vcc=MAX / -15 -100 -15 -100 rnA 
Icctt Vec=MAX 14 21 

. 
10 17 rnA 

·For conditions shown as MIN or MAX, use the appropriate value specif.ed under recommended operating conditions for the applicable 
device type. 

"AII'typical values are at Vce =' 5V, T A = 25°C. 
tNot more than one output should be shorted at stime. 

ttWith all outputs open, shift/load grounded and 4.5V applied to the J, K, and data inputs, ICC is measured by applying a momentary ground, 
followed by 4.5V, to clear and t'hen applying a momentary ground, followed by 4.5V to clock. 

FIGURE 1, 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT vcc 

FROM OUTPU=T~H""'-IM-.-I""'" 
UNOER TEST 

"'1" CL = 15 pF * {See Note B) 

. LOAD FOR OUTPUT UNDER TEST 

:.. "I tw(clear) 
---""'" . I . . .' , 3V 

~~3V ______ .....; _______________ OV CLEAR 

CLOCK ~ 
... 

DATA 
(SEE NOTE GI, 

: tsetup--!- t +1 ' !-+ t 1 ' 
, tin +- .-J n+ n+-;. ' , . -n-..,---- 3V 

i L1.3V . !1.3V .\ - '.' 1,.3,V \ . 
, ~. , ,~2 ., \.:..- ov 
,,' -'. tw(clk).+__ .I'-t-tttoid . .+__ . jMf- tttoid. ' 

....... tup I ~' ~. ,.. ..... tup4'! i I , .. , . ".', ' 3V 
, '!1.3V I 1.3V " .1.3V If. 1.3V 
, . , .' I· -----ov I ..... tsetup.:...-..!' r-tsetup----..j 
I ' I· ,., -, trelease , I I· -I trel._ 

---....;.I--~' . 'I l I " 
SHIFT/LOAD l 1.3V 1.3V" 1.3V 1.3V, 

I " I , ---1-'-------OV 

3V 

...... tpHL-j .. tpLH'" !-tpHL-j 
ASSOCIATED-------"""lj 1~2 . .r ..... -, VOH 
OUTPUT Q '\ 1.,3V t 1.3V ~ , 

VOL 
VOLTAGE WAVEFORMS 

NOTES: , 
A. The clock pulse generator has the following characteristics: Zout ,.,. 50 Sl and PRR 0;; MHz, tr 0;; 15 ns, and tf 0;; 6 

ns. When testlngfmax, vary the clock PRR. " ' 
B. CL Includes probe and Jig capacitance. 
C. All diodes are 1 N3064. I 

D. A clear pulse Is applied prior to each test. " 
E. Propagation delay times (tPLH and tPHL) are measured et tn+1.Proper shifting of data Is verified at tn+4 with a 

functional test. 
F. J and Kare tested the same as data A, B. C, and 0 inputs except thet shift/load Input remains high. 
G.tn = bit time before clocking transition. 

tn+1 =' bit time after one clocking transition. 
tn+4 = bit time efter four clocking transitions. 
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Pre~ttable BC~ Decade Ripple Counter LS196 

Presettable ~Bit Binary RipP,le Counter LS197 

FEATURES 

• BCD, bi-quinary, binary ,Counting modes 
• Asynchronous clear 
• Fully program~able' 
• May be used as4-Bit latches. 

DESCRIPTION 

These high-speed monolithic counters consist of four d-c 
coupled, master-slave flip-flops which are 'internally inter
conhected to provide either a divide-by-two and a divide-

, by-five counter (lS196) 9r a divide:by-two and a divide
by-eight counter (lS197). THese four counters' are fully 
programmable; that is, the outputs may be preset to any 
state by placing a I~ On the count/load input and entering 
the desired data at th!! data inputs. The outputs will change 
to agree with the data inputs independent of the state of 
the clocks • 

During the count operation, transfer of information to the 
outputs occurs on the negative-gding edge of the clock 
pulse. These counters feature a direct clear which when' 
taken low sets all outputs low regardless of the states of the 
clocks. 

These, counters may also be used as 4-bit latches. by using 
the count/load input as the strobe and !!ntering data at the 
data inputs. The outputs will directly follow the' data 
inputs when the coul,lt/load is low, but will remain un
changed when(the count/load- is high and the' clock inputs 
are inactive. ' 

TYPICAL COUNT CONFIGURATIONS LS196 
The ouwm of flip-flop A Is not internally connected to the 

succeeding flip-f1op~; therefore, the count may be operated in 
three Independent modes: ' . 

1. When useQ I;lS a binary-coded~ecimal decade counter, 
the c1ock-2 input must be externally connected to the Oil 
output. The' c1ock-1 input receives the incoming count, and ' 
a count sequence is obtained In80c9rdance with the BCD 
coUnt sequence function table shoWn at the right. ' 

2. If a, symmetrical ,divide-by-ten count is desired for fre
quency synthesizers (or other applications requiring divi
'slon of a binary count by a p6we~ of ten), the 0 0 output 
must be externally connected to the cIock-1 input. The 
input count' Is then applied at the clock-2 input 'and a 
divide-by-ten square wave is obtained at output. 0" in ao
coi'dance with the bi-guinary function table. 

3. For operation asa dlvlde-by-two counter and a dlvide-by-
, 'five counter, no external .interconnections are required. 

Flip-flop A is used as a binary element, for the divide-by
two function. The c1ock-2 input is used to obtain binary 
divide-by-five operation at the OB' Oc, and 0 0 outputS. In 

, this mode, the two counters operate independently; how
ever,' all four flip~fIops are loaded and cleared simultane-
ously. ' 

t;YTHEOPJ ,,-
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LS196 

PlN-OUT DIAGRAM 

. Di$ Siie.062 x .074 

,LS196 
FUNCTION TABLES 

LS197 

DECADE (BCD} BI-QUINARY (5-2) 
(See Note A) (See Note B) 

COUNT OUTPUTS 
OD Oc Os 01' 

COUNT 
OUTPUTS \ 

01' OD Oc 08 
0 L L L L 0 L L L L 
,1 L L ,L tI 1 L L L H 
2 L l H L 2 L L H L 
3 L L Ii H 3 L L H H 
4 L' H L L 4 L H L L 
5 L H L' H 5 "H L L L 
6 L HIH L 6 H L L H 
7 L H H H 7 H L H L 
8 Ii L L L 8 H L H -H 

\I H L L H 9 H H ,L L 

H '= higlllevel, L = low level 
NOTES: A. Output QA connec:tecl to clock·2 input. 

B. Output Co connected to cIock-1}llPut., 

t 
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LS196 Presettable BCD Decade Ripple Counter 
LS197 Presettable 4-Bit Binary Ripple Counter 

LS197 
The output of flip-flop A is not internally connected to the 
succeeding flip-flops, therefore the counter may be operated 
in two independent modes: 

1. When used as a high-speed 4-bit ripple-through counter, 
output OA must be externally connected to the clock-2 
input. The input count pulses are applied to the clock-1 
input. Simultaneous divisions.by 2,4,8, and 16 are per
formed at the OA, 0a, Oc, 00 output as shown in the 
function table at right. 

2> When used as a 3-bit ripple-through counter, the input 
count pulses are applied· to the clock-2 input. Simulta
neous frequency divisions by 2, 4, and 8 are available 
at the. Oa, Oc, and Go outputs. Independent use of 
flip-flop A is available if the load and clear functions 
coincide with those of the 3-bit-ripple-through counter. 

LOGIC DIAGRAM ,LS196 

DATAA 14' 

COUNT! 
LOAD ~-CLEAR 11 3' ' 

CLOCK 1 
(81 

, ( 
DATAS 

CLOCK2 I 

101 

6' 

DATAC 
131 

I)ATA I) I 111 
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d 

~ 

.--.. 
=LJ 

-'" ~ 

l 
I"K""~I 

. °A ~ 
T 

CLEAR 

-
.1. 

PRESET _~I J as 

CK 

K 
CLEAR 

~ 
,I, 

PRESET ~, 'ac r-<~ 'ac 
'-< ~T 

CLEAR 

~ 

). 

8 PRESET -I-<~ J aD 

CK 

K (1) 

~AR-

COUNT 

0 

1 

2 
3 

4 

5 
6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

OUTPUTS 

01) Oc Oa OA 

LS197 
FUNCTION TABLE 

(See Note A) 
L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L L 

L L 

L H 

L H 

H L 

Ii L 

H H 

H H 

L L 

L L 

L H 

L H 

H L 

H L 

H H 

H H 

L 

Ii 
L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

H = high level. L = low level 
NOTE A: Output Q A connected to 

clock-2 input. 

LOGIC DIAGRAM LS197 

DATA A (lI.;.:.' ____ --i"--.... 
COUNT! r--R.~~T---' 
LOAD 

CLEAR 

CLOCK 1 

PRESET 
QA 

DATA a 11::.;:0.:..:.', __ -+-+;-,",\ 
~LJ>t--'---I 

PRESET 
as 

CLOCK 2( ",,6.:..1 -~-IH---+----¢>T 

DATA C (.....;3' __ -+-+-+-f--.... 
~:L)~-r---, 

(9'as 

12' ac 

(121 
aD 
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Presettable BCD Decade Ripple Counter 

Presettable 4-BitBinary Ripple Counter 

ecommended o 'peratlng c ondltlons 
9LS/54LS 

- Min Nom 

Supply voltage, VCC 4.5 5 
High-level output current, IOH 
Low-level output current, IOL 

Count frequency 
Clock-1 input 0 
Clock-2 input 0 
Clock-l input 20-

Pulse width, tw - Clock-2 input 30 
Clear 15 
Load 20 

Input hold time, tJ,oId 
High-level data twUoadl 

Low-level data twlloadl 

Input setup time, "tsetup, 
High-level data 10 
Low-level data 15 

Count enable time, tenable (see Note 1) 
, , 

20 
Operating free-air temperature-, T A -55 

I 

LS196 

LS197 

' , 

9LSn4LS 
Unit 

Max Min Nom Max 

5.5 4.75 5 5.75 V, 
-400 -400 IJ,A 

4 \ 8 mA 
0 

MHz 
Q 

20 
30 
15 

ns 

20 

ns 
-

10 
15 

ns 

20 ns 
125 0 70 °c 

~ NOTE1: 
as Count enable time is the interval immediatelv preceding the neg~tive·going edge of the cloCk pulse during which interval the count/load and 
a: clear inputs must both be high to ensure counting. ' , 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwlee Noted 

Teat Condltions* 
9LS/54LS 9LSn4LS 

Unit Parameter Min Typ** .. ax Min Typ** Max 

VIH 2 2 V 

ViL 0.7 0.8 V 

VI Vcc=MIN, Il=-18mA -1.5 -1.5 V 

VOH 
Vcc-MIN, VIH=2V, 

2.5 3.4 2.7 3.4 V 
VIL =VILmax, IOH=-400IJ,A 

VOL 
Vcc-MIN, VIH=:=2V, l IOL =4mA, 0.25 0.40 0.25 ' 0.40 . 

V 
VIL=VILmax I IOL=8mA 0.35 0.50 

Data, count/load 0.1 0.1 

II 
Clear. clock 1 

VCC=MAX, VI=7.0V 
0.2 0.2 

0.4 0.4 
mA 

Clock 2 of LS196 -
Clock 2 of LS197 0.2 0.2 

Data, count/load 20 20 

Clear. clock 1 
Vcc=MAX, VI=2.7V 

40 40 
IJ,A IIH Clock 2 of LS196 tiU 80 

Clock 2 of LS197 40 40 1 

Da)ti, cOunt/load -0.3,6 -0.36 
, Clear -0:72 -0.72 

,IlL Clock 1 VCC=:MAX, VI=O.4V -2.4 . -2.4 rnA 

,Clock 2 of LS196 -2.8 -2.8 

Clock 2 of LS197 -1.3 -1.3 

lost Vcc=MAX -6 -100 -15 -100 mA 

Icctt VCC=MAX 12 20 12 20 mA 

"For conditions shown as MIN or MAX. 1I~'the appropriate value speCified underrecommendec:l operating conditions for the applicable 
• deviCe type. " 
.... All typical values are at Vee = 5V, TA = 25°C. ' 
tNot more than one output should be shorted at a time. , 

'1fQA outputs are tested at speeified;IOL plus the limit value of IlL for the clock-2Input. This permits driving the clock-2lnpllt while 
" maintaining filII fan-out capabilitV. 
ttlCC is measllred with all inputs grollnded and all outputs opan. 
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,-S197 Presettable BCD Decade RipplerCounter 

LS196 Presettable 4 .. Bit Bin.ary Ripple90unter 

Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range , :c "':" 
From To -55°0 +25°C +125°C 

Parameter (Input) (output) Min Typ Typ Max Min Typ Max Min 

Teat Condltiona: CL = 15pF, RL = 2kO (See Fig. A on page 2-147) 

fmax LS196 Clock 1 OA 45 . 70 ~ 

fmax LS197 Clock 1 OA 45 60 
tpLH LS196 Clock 1 OA 

~. 10£ 

tpHL 12 16 
tpi H LS197 Clock 1 OA 

8 12 
12 16 tpHl 

tPLH LS196 Clock 2 Os . 
11 15 

tpHL 14 19 
tPLH LS197 Clock 2 Os 

10 15 
tpHL 13 18 
tpLH LS196 

. 
Clock 2 Oc 

22 34 
tPHL 29 40 
tpLH LS197 Clock 2 Oc 

22 34 
tPHL 26 34 
tPLH 

.. 11 18 
LS196 Clock 2 00 

tpHL 16 20 
tl'LH Clock 2 00 

34 50 
LS197 

tPHL 40 55 
tPLH A,B,C,D 

12 18 
LS196 . QA, Qs,Qc,Qo 

tpHL 21 34 
tpLH A,B,C,D 

21 18 
LS197 QA,QS,QciQO 

tPHI 21 34 
. tPLH Any 20 30 

LS196 Load 
tpHL 31 45 
tPLH 20 30 

LS197 Load Any 
tpHL 31 45 
tpHL LS196 Clear Any , 32 45 
tpHL LS197 Clear Any 32 45 

@ 10 MASTER 19n 

Max· 
Unit 

IViHz 
MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 
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a-Line-To-1-LineMultip'lexer 
With Three-State Outputs 

\ 

FEATURES 
• ; Selects one of eight data sources 
• Performs parallel-to-serial conversion 
• Complementary 3-state outputs 
DESCRIPTION 

This monolithic. data selector/multiplexer contains full 
on-chip binary decoding to select one-of-eight data sources 
and features a strobe-controlled three-state output. The 
strobe must be at a low logic level to enable this device. 
The three-state outputs permit a number of outputs to be 
connected to a common bus. When the strobe input is high, 
both outputs are in a high-impedance, state in which both 
the upper and lower transistors of each totem-pole output 

. / 

are off, and the output neither drives nor loads the bus 
significantly. When the strobe is low, the outputs, are 
activated and operate as standard TTL totem-pole outputs. 

To minimize ,the possibility that two outputs will attempt 
to take a common bus to opposite logic levels, the output 
control circuitry is designed so that the average output 
disable time is shorter than the average output enable time. 

Recommended Operating Conditions 

Supply voltage, Vee -
. High-level output current, IOH 
LOW-level output current, IOL 
Operating free-air temperatu're, T A 

STROBE 
LOGIC DIACRAM / 

(ENABLE)..!(!..!.n---,_~>-__ ---~-----.,.....-~ 

OATA 

. DO~(4~l--___ ~r=~~~~~ __ ~ 
01 (3) 

02 (2) 

03 (:i) 

INP,UTS D4.:..:(1c:;5)~-----t=t=t=t$=~1 

05 (14)' 

D6 (13) 

07 (12) 

A 
A 

B 
B 

c 

Min 

4.5 

-55 

PIN-OUT DIAGRAM 

03 

1234567[j] 

~~IGND 
DATA.IMIUTS OUlPUTS a 

9LS/54~ 9LS/74LS 
Nom Max Min Nom 

5 5.5 4.75 5 
...:1 
8 

125 0 

'. 

LS251 

Max 
Unit 

5.25 V 
-2.6 mA 

8 mA 
70 °c 

FUNCTION TABLE 
INPUTS OUTPUTS 

SELECT STROBE 
C B A S 

y w 

x x X H Z Z 

L L L L DO 00 
L " H L 1)1 Di 
L t;t. L L D2 62 
L H H L 0'3 53 
H L L L D4 D4 
H L H L D5 D5 
H H L L De De 
H H H L D7 57 

H = high logic level. i.. = low logic level 
X = irrelevant, Z = high imp8dance (off) , 
DO, 01 , .. 07 = the level of the ~e 0 input 
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LS251 
8-LIn.e-To-1-Llne Multiplexer 

With Three-State Outputs 

EI.~rlcal Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noteel 

Paremeter Te.tCondltlon.· 
9LS/54LS 9LS174LS 

Unit 
Min Typ·· Mex Min Typ •• Mex· 

·VIH 2 2 V 

VIL 0'.7 0'.8 V 

VI VCC=MIN, 11=-18rnA -).5 . -1.5 V 

VOH 
Vce=MIN, VIH=2V, 

2.4 3.4 2.7 3.4 V 
VIL';"MAX, 10W=MAX 

VOL 
VCC=MtN, VIH=2V, . 10L=4rnA 0'.25 0'.4 .0'.25 0'.4 

V 
~ VIL=MAX,. IOL=8rnA 0'.35 0'.5 

, 
Vcc=MAX, , Vo=2.7V 20 20' 

10 (off) VIH=2V VO=O'.4V -20' -20' 
pA 

II .' VCC,,-MAX, VI=7V I 0'.1 0'.1 mA 

IIH Vcc=MAX, VI=2.7V 20" .2Q pA 

IlL' VCC=MAX, VI=O'.4V ) -0'.4 -0'.4 rnA 

.Iost Vcc=MAX -15 -100 ":15 -100 rnA 

Icctt VCC=MAX l Condition A 6.1, 10' 6.1 10 
rnA 

Condition B 7.1 12 7.1 12 

·For conditions .shownas MIN or MAX. 1m! the appropriate )'alue specified under recommendtld operating conditions for the appllClible 
device type.' . . 

•• All typical valuesare at Vee =: 5V. T A '" 25° C. 
tNot more than one output shOuld be .shorted at a time. 

ttlCC is measured with the outputs open and all data and select inputs at 4.!5V under the following condition~:' 
A. Stro~ grounded. . . 
B. Strobe at 4.5V 

Switching Characteristics 'y :: 5Y Over Recommended Free-Air Temperature Range , 
C~ 

) 

From To -5SOC 
Peremeter 11 (Input) (output). Min Typ 

Te" Condition.: CL :;: 15pF, RL =' 2kO (See Fig. 0 on page 2·147) 

tPLH A. B.orC y 
(4 levels} tpHL 

tPLH A, B. or C 
W 

tpHL' (3 levels) 
tpLH 

'Any 0 Y 
\ tpHL 

tpLH Any 0 W 
tpHl 
tZH 
tZL 

~ Strobe' y 

tZH Strobe' W 
tZL , , 
te .. Condltlons:'C "" SIppi, RL )= 2kO (See Fig. C on page.2·147) 

tHZ . Strobe Y 
tLz / ., 

tHZ Strobe W 
tLZ .. 

,tplH '" propagati0i;l delay time.low-to-high-level output. 
tPHl "',proPagaticin delay time. high-to-low-Ievel output. 
tZH = output enable time to high level. . 
tzL'" output .enable time to low level. 
tHZ = output disable time from high level. 
tlZ'= ~put disable time from low level. 

@ IC .. MASTER 1917 

\ 

+2SOC I + 125"C 
. Max Min Typ Mex Min Typ 

29 45 
28 45 
20 33 
21 33 
17 28 
18 ~ 28 
1P Hi 
9 '15 
17 27 

I 26 40 i 

17 27 
24 40' 

30' 45 
15 25 
30 45 
15 25 

Me. 
J UnR 

ns 

~ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Dual4-Llne-To-1-Line Muitiplexer 
'With ,three-State Outputs 

FEATURES 
• Three-state version of LS153 
• Non-inverting 
• 'Permits multiplexing from N lines to 1 line 
• , ,Performs parallel-to-serial conversion 

DESCRIPTION , 
The LS253 is a high-speed d!Jal 4-line-to-1-line multiplexer' 
with common 'select inputs and separate output control 
inputs for each half. Each half can select one bit of four 
and present it at the output in non-inverted form. 

The three~tate' outputs ~n interface with and drive data 
lines of bus-organized systems. With all but one of the 
common outputs disabled (at a high-impedance state) 
the low-impedance of the single enabled output will drive 

.\ 

the bus line to-a high or low logic level. 

fUNCTION TABLE ' 
SELECT 

DATA INPUTS 
' OUTPUT 

OUTPUT INPUTS CONTROl 
B A co C1 C2 C3 G V 
X X X X X X H Z 
'L L L X X X L L 
L L H X X X L H 
L H X L X X I, L 

" 

L H X H X X L H 
H L X X L X L L 
H L X X 'H X L H 
H H X X X L L L 
H H X X X H L Hi 

Address Inputs A and B are common to both sections. 

PIN-OUT DIAGRAM 

DATA 

1234567[I1 
to t;'~1YGNO 

OUTPUT ~ DATA IM'UTS OUTPUT 
CONTROL~ 

14 

15 

16 

2 

,13/12, 11 10 

•
.......... J 

~ •.• , .. -" .. , •.....• './ .. ',. ,;],,-1, .... • 
I .. ,~Il 

~-;-~~,-. ~~ ',~ ..•... '-=] •.. ,"~) 
-. -- --' . 

. - ~, ---. .. ,J)' 
• >=-~ -' '.' ----_:..I. ' I·~c,\. • ........ 

3 4 5 6 7 
Die Size .057 x .061 

H = high level, L = low level, X = Irrelevant, Z = high Impedance (off) OUTPUT 
'I CONTROL m 

1G 

LOGIC DIAGRAM 

1C,.:.;:(5~) ---~~~ 
DATA 1 (441. ____ ~~~~ / 1C2;..: , 

1C3,(~3)L--tJ~~.J 

, B (2) 
SELECT{ ('-4-') ,.--...... ~..----y 

, A 

. 2C~';:.=O.:..) --+-+-~~ 

DATA 2, 

OUTPUT (1....;S) .. c> ____ ..... __ ---' 
CONTROL 
2G 

LS263 

9 

8 

t!AYTHEO~ 
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, Dual ""-Line-Tq-1 ~LlneMultlplexer 
, ' With Three-State Outputs LS253 

Recommended Operating Conditions 
( 

9LS/54LS 9LS174LS 
Unit 

Min Nom Ma. Min Nom Ma. 

Supply voltage. Vee 4;5 5 8.5 4.75 5 5.25 V 
High·level output current, IOH -1 -2.6 mA 
Low-level outPut current, I 4 8' mA 
Operating free-air temperature, T A , -55 125 .0 7.0 °c 

lelectrlcal CharacteristiCs Over Recommended Free-Air Temperature Range (Unless,Othe"",se Note,ci 
'I 9LS/S4LS 9Ls174LS , 

~aramet.r T.st Condltlons* Unit 
" Min Typt~ Mlli. ' Min Typ** Max 

VIH \ 
2 2 V 

VIL 
. ' 0.7 .0.8 V , , 

VI Vcc=MIN, Ij=-18mA -1.5 -1.5 V 
, ' VCC=MIN, VIH=2V, 

3.4 V VOH 
VtL =VII..max, fOH=MAX 

2.4 3.4 2.7 

VOL 
Vcc:;:MIN, VUof=2V, IOL =l=4mA 0.25' 0.40 0.25 0.40 

V 
V'L=VILmax IOL=8mA 0.35 0.50 
Vcc=MAX, VO=2.7V 2U 

, 
2U 

,10 (off) 
VIH=2V, VO=0.4V .:..20 -20 

pA 

II Ycc..!MAX, VI=7V 0.1 ' 0.1, mA 

ItH , 'Vcc=MAX, . V,=2.7V 20 20 p.A , , 
III Voe=MAX" VI=O.4V , -0.36 -.0;36' mA 
,lost ,I , /,' Vcc=MAX " -6 -100 -15, -100 rnA 1 

loett ,,!~=MAX 
Condition A 7 12 7 12 

mA " 

I Condition B 8.5 14 8.5 ", 14 
·FOr, condl1;lons shown ,as MIN or MAX, use the appropriate valull' specified under recommendlld operating conditions for the applicable 
device type. ..'" 

"All typicalvaluas are at Vee" !iV, TA, = WC. 
tNofmore than one output should be shorted at a time. 

tt1ee is measured, with the outputs open underthe following conditioll$: 
A. All inputs grounded., . ' 
B. OUtput control at 4.5V, all inputs groundad. ' 

Switching ~a;acterlstlcs' V - 5V Over Recommended Free·Air Temperature Range' , ~~ 
Parameterll ,From To -55"C " +25°C 

(Input) (output) Min Typ Ma. Min .Typ Maxi ',Min. 

,Test Condltlon,,:CL = 15pF, RL = 2kO (See Fig. e on page 2-147) 

tpLH Data y , 7 \12 

tpHL , , 12 17 

tPLH. ' -
Select y 18 25 

tpHl ,I i 18 27 
tZH Output 

. 
10 16 y 
13 18 tZL COntrol Tes. Conditions: CL, =~pF, RL = 2kO (See Fig. C em pag!l2-147) " 

tHZ Output y I I 1.1 15 

tLZ Cohtrol , 12 19 ' .J 

Test condlll_one: CL == $OpF,RL = 2k!l . (See Fi~. C on pag8 ~-147) 

tPLH Data y 
tPHL .' , , 

tPLH 
tpHL 

Select 'y 

tZH Output y 
~ Control 
tPLH = propagation delay time, low-to-hlgh.,Jevel output 
tPHL = propagatiQn delay time, high-to-low-leveloutput 
t~H = Output enable time to high level 

~ 10 MASTER 1977' 

, 7 12 
12, 17 
18 25 

" 

18 27 
1.0 16 
13 18 

tZL =; Output enable tlmeto low level 
tHZ = Output disabill' time from high level 
tLZ, = Output disable time from low level 

+125"C 
Typ 

I , 

Ma. 
Unit 

ns 

nSJ 

ns 

ns' 

1 
1 

ns 

ns 

, ns 
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Dual 2-Line-To-4-Line Decoder/Demultiplexer 
With Three-State Outputs ' " 

FEATURES 
• Three-state version of LS155 
• . Applications: 

Dual 2·Line·to-4~Line Decoder 
Dual 1·Line·to-4·Line Demultiplexer 
3·Line·to-8·Line Oecoder' 
, 1·Line·to-8-Line Demultiplexer 

DESCRIPTION 
The LS255 / features dual l-line-tQ-4-line, demultiplexers 
with individual strobes and common binary-address inputs 
in a single- l6-pin package. When both sections are enabled 
by the output contro,ls, the' common binary-address inputs 
sequentially select and route associated' input data to ,the 
appropriate output of each section. The individual controls 

, , 
permit activating or inhibiting each of the 4-bit sections as 
desired: Data applied to input 1 C is inverted at its outputs 
and data applied at 2C is not inverted through its outputs. 
The "inverter followt~g' the 1 C data input permits use as 
a 3-to-8-line decoder or ·1-to-8-fine demultiplexer without 
external gating. Input clamping diodes are provided on all 
of these circuits to minimize transmission-line effects and 
simplify system design. 

FUNCTION TABLE ' 
3-UNE·To-a-UNEDeCODER 

OR 1·LlNE·To-a-UNE DEMUL nPLEXER 
INPUTS OUTPUTS 

~ SELECT ~ROL DATA 

B A 10 1C 1VO 1V1 1Y2 
X X H X z z z 
L L L ,H L 'H H 

L H L' H H L H 

H L L H H H L 
H H L H H H ·H 
X X X L H H H 

INPUTS OUTPUTS 
SELECT CONTRO DATA 

B A ' 2G 2C 2VO ' 2V1 2V2 
X X H X z z z 
L L L L L H H 

L H L L H L H 

H L L L H H ' L 

H H L L H H H 

X X X H H H H 

j ,FUNCTION TABLES ; 
2·UNE·T0-4-UNE DECODER 

1V3 

z 
H 

H 
,H 

L 

H 

2V3 
z 

H 

H 

H 

L 

H 

OR 1·UNE·T0-4-LINE DEMULnPLEXER 
INPUTS OUTPUTS 

SELECT CONTROL 101 111 121 131 141 III 161 
OR DATA 

171 

ct B A 0* 2VO 2V1 2Y2 2Y3 1VO 1Y1 1Y2 1V3 

X X X H z z z z z 
L L L L L H H H H 

L L H L H L H H H 

L H L L H H L H H 

L H H L H H H L H 

H L L L 'H H H H L 

H L H L H I:f H H H 
H, H L L H H H H 1;1 

H H H L' H H H H' H 

tC .. inputS 1C and2C connected together ' 
*G .. inputs 1G and 2G connected together 

z z z 
H H H 

H H H 

H H ,H 

H H H 

H H H 

L H H 

H L H 

H H L 

H .. high level. L = low level. X = irrelevant. Z .. high impedance (off) 

. -~""AYT-H-EO-~-' ' 

15 

16 

2 

PINoOUT DIAGRAM 

1234567[i] 
IC IG.B JrY31V2v'VIIV1lGND 

DATA I' SEL DII1'PUTS' 
I~ 

OUlPUT 
CONTROL 

Die Size .063 x .069 

OUTPUT 
CONTROL ..:(::,:21 __ --. 

1G 

DATA 
1C 

SE,LEeT 
B 

D~A ..;.(1'-'.5.:...1 _-, 

. OUTPUT 1141 
CONTROL-'-..:...-_ .... 

'ZG 

LOGIC DIAGRAM 

'LS255 

313 @ 10 MASTER 1977 



Dual 2 .. LI ne-T0-4-Line Decoder/Qemultlplexer 
. " . . With Three-State Outputs' , LS255 

Recommended Operating Conditions 
9LS/s4LS 8L$/74LS 

unit 
Min Nom Ma. Min . Nom Ma. 

Supplv voltag8, Vee. 4.5 5 5.5 .. 4.7S 5 5.25 V 
High~level output curren1, 10H ..:1 -2;6 rnA 
Low-level output current, 1m 4 8' .' mA· 
Operatlngfree~air temperature; T A -55 125 0 70 °c 

·EleCtrical Char~cterlstlcs\OVer Recommended Free-Air Temperature Range (Unless OIhe"'seNoted: 
"- 8LS/54L8 8LS/74L8 

Pal'llimeter TN' COndItion.* Min Typ** Mil. Min Typ** Ma.' 
Unit 

V,H 2 2 V' 

V,l 0.7. 0.8 V 

Vi Vee=MIN, 1,=:-1f3rriA " -1.5 -1.5 V 

VOH 
' Vcc-MIN, V'H=:~V, 2.4 3.4. 2.7 3.4 V 

V'L =V'Lrnax, 10H=MAX 
Vee=MIN, V'H=2V, 10L=4mA 

, 
0.25 0.4 0.25 0.4 

VOL 'V 
V 1l:=VII.:rnax IOL=8mA 0.35 0.5 

10 (off) 
Vee~MAX. VO=2.7V 2U 2U 

p.A . V'H=2V . VO=0.4V -20 -20. 
I, Vee=MAX, . 'V,=7V O.~ 0.1 rnA 

I'H Vcc-MAX; V,=2.7V 20 \ 20 p.A 

I,L Vee=MAX, V,"=O.4V .,.0.36 
< 

·-0 .. 36 rnA 
/ 

, 

'ost Vee=MAX -15 -100 -15 -10() rnA' 
Condition A. \ 6 ~O 6 10 

Icctt Vee=MAX rnA " Condition 8 . 11 .17 11 17 
*Forcondltions shown es MIN '01\ MAX. use the apprOPriate valuft speclfllii under recommendect operating .condltions for the applicable 

. devlC!t type. ." '. . . . . 
"AI, typical values are at Vee'" 6V. TA- 26°e. ," 

tNot more than orie output ShOuld be shOrted at • time. 
NOTE 1:, ' . \ ' . . 
tt1cc is measured with the outputs ope" under the following conditl.Ons: 

AJA, B. and 1.C inputs at 4.5V, and2C. 1G.'and 2G iriputs grounded. 
B. Same is Condltio~ A e~cept Inputs 1 G and 20 at 4.5V. 

SWltchlngChar.ete"stics V . == 5V O"er Recommended Free' Air Temperature Range f ::c. . 
" F,.. To, 1 ,-5S"C 

Parameter· (Input) (outPut) Min Typ 
Teat CondJtlOlla: CL ... 15pF, RL • ~O (See fii. c on pega2-1471 . 

tpLH A, 8~ 1C 
or2C 

y 
tPHL 
tpLH AorB ! . 

·.~Ht: (3 levels) 
'y 

tZH Output y 
Control tZL 

Te.t Cor!~tlona: C = SlPF, RL = ~ kO (See FiG- C on pega 2-1471 

tHZ '. Output y 'I 
tLZ Control 

0> I 
. 11PLH" propagation delav time,low-to-high-level output 

tPHL • prOP!igation delay time; high-to-ioW-ievel output 
tZH .. output enable time to high l&vel 
tZL .. output eriable time. to low level -' 
tHZ .. output disable time' from high level 
tLZ '" output disabl~ time from low level 

• IC MASTER 1177 

, 

.+a5OC' I +12SOC 
M", Min '. Typ 1 Ma. MIA Typ, 

13 18. 
,16 22 

16 22 
,20 26 
10 1~ ':.'. 
12 18 

, 

I 9. 15 .1 ' 1 
I I 15 .20 1 1 

I 

Ma. 
Unit 

, 

I 
ns 

ns 

os 

1\ ns 
I . 

t!AYTHE03] 
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Quadruple 2-Line-To-1-Line 
. Multiplexers With Three-State Outputs LS257 LS258 

DESCRIPTION. 
These data selectors/multiplexers select a 4~bit word from 
one of two sources and present it at the four outputs .. 
The LS257 presents true data; the LS258 presents inverted 
data. With Output Control HIGH, the outputs are forced 
to a high impedance state. 

5 

FUNCTION TABLE 

INPUTS OUTPUTY 

OUTPUT 

CONTROL 
SELECT A B LS257 LS258 

H X X X Z Z 

L L L X L H 

L L H X H L 

L H X L L H 

L H X H H L 

H; high level, L ~ low level, X = irrelevan1, Z = high impedance (off) 

Low lev!!1 at S selects A inputs. 

High level at S selects B inputs . 

PIN·OUT DIAGRAMS 

~YTHEOEJ 
315 

LS2S7 
... 

si INPUTS I!\PUTS 512 OUTPUT OUlPUT 
VCCClS4A"4f4Y'3A'3ii 3V 
@ 15 13 10 . 

1234567[[] 
SELECT 1A 18 IV 2A 28 2V GND 

'"-v-DUTPUr--v--'OUTPUT 
INPUTS INPUTS 

15 

16 

Die Size .047 x .066 

9 

8 

7 

LS258 

123\4567[[] 
SELECT 1A 18 lY 2A 28 2V GND 

'"-v-DUTPUr--v-'OUTPUT 
INPUTS INPUTS 

15 

16 

3 4 5 6 

Die Size .047 x .066 

9 

8 

7 

@ Ie MASTER 19n 
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• LS257 LS258 
, Quadruple2-Llne-To-1-Line 

Multiplexers With Thra.State Outputs 

Recommended Operating Conditions 

'. 

Supply voltage, Vee 
High-level output current, ,101-1 

Low-level output current, lOL 
Operating free-air temperature, TA· 

LOGIC DIAGRAMS 

(4) 

I 

OUTPUT 

LS2158 
, \ 

~ C,ONTROL (' , 
1A -=2,-, -------1 

1V 18 _(_3.;,.) --+---1 

2A 
(5) 

28" 
(6) 

3A (11) 

3B (10) 

4A (14) 

4B 
(131 

SELECT 

9LSJ54LS 
Min . Nom Max 

4.5 5 5.5 
-1 

, 4 

-55 125 

\ 

9LS"41.s 
Min Nom 

4.75 5 

-
0 

Switching Characteristics V - 5V Over Recommen'ded Free Air Temperature Range' , cc·- . 
-

. From To -55"C +25"C 
Par~meter ~ (Input) (output) Min Typ Max Min Typ Max Min 

Test Conditions: CL = 15pF, RL == ~kO (See Fig. C on page 2-147) 

i 
6 12 tpLH 

LS257. Data Any 
tpHL 7 12 

tPLH LS258 D~ta 
, 

Any 
8 14 

tpHL 5 12 
tplH . 12 18 

LS257 Select Any 
tpHL 

I 

,12 18 . 

tplH 
LS258 Select Any 

12 18 
tpHL 10 , 18 

tZH LS257 
\ Output 

Any 
10 18 

tZL Control 10 16 

tZH LS258 
Output 

Any 
10 18 

tZl Control 11, 18 
Test Conditions: CL = 5pF, RL = 2kO (See 'Fig. C on page 2-147) 

tHZ LS257 
Output 

Any 
tLi' Control 

tHZ Output -
LS258 

Control' 
Any 

tlZ ! 

• tplH '" propagation dehiv time, low-to-!:ligh-hl\tel output 
tPHL = prppagatiolldelav time,high-to.fow-Ievel output 
tZH = output enable time to high leve,l 

o Ie MASTER 1971 

10 15 
10 18 
9, 15 
8 15 

tZL = output enabla time to low level 
tHZ = output disable time from high level 
tLZ .. output disable time from low level 

., 

+125°C 
,Typ 

Max 
Unit 

5.25 ' V, 

-2.6 mA 
8 mA 
70'-- °c 

Max 
I Unit 

ns 

ns 

os 

ns 

ns 

\ ns 

'. 

ns 

ns 

"-
0 .-,0 
':;:, 
"0 
c: 
0 
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Quadruple 2-Line-To-1-Line , ' 
Multiplexers With Three-State Outputs LS257 LS258 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noteel) 
" 9LS!54LS 9LS174L!S 

Parameter, Te.t Condltlon.* 
MIn Typ** Max Min Typ** Max 

UnU 

VIH 2 2 V 

VIL 0.7 0.8 V 

VI Vcc=MIN, 11=,..18mA -1.5 ":1.5 V' 

VOH 
Vcc-=MIN, VIH=2V, 

2.4 3.4 2.4 3.1 V 
Vil =Vllmax, IOH=MAX 

VOL 
Vcc=MIN, VIH=2V, 1oL=4mA 0.25 0.4 0.25 0.4 

V 
VIL =ViLmax IloL=8mA 0.35 0.5 

IOZH 
Vcc=MAX, VIH=2V 

20 20 p.A 
Vo=2.4V 

IOZL 
Vcc=MAX, VIH=2V, 

-20 / -20 p.A 
Vo=0.4V 

II 
S input 

VCC=MAX, VI=7V 
0.2 0.2 

mA 
Any other 0.1 0.1 

IIH 
S input 

VCC=MAX, VI=2.7V 
40 40 

p.A 
Any other 20 ,20 

IlL 
S input 

VCC=MAX, VI=0.4V 
-0.8 -0.8 

mA 
Any other -0.4 -0.4 

lost VCC=MAX -15 -100 -15 -15 -100 mA 
All outputs 

high 
5.9 10 5.9 10 

All outputs 

low 
LS257 9.2 16 9.2 16 

All outputs 
10 17 10 17 

off 
Vcc=MAX IcC tt All outputs mA 

4.1 7 4.1 7 
high 

All outputs 
LS258 6.2 

low 
11 6.2 11 

All outputs 
, 

7.0 12 7.0 12 
off 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating'conditions for the applicable 
device type. 

**AII typical values are at Vee = 5V, TA = 25°C. 
tNot more than one output should be shorted ata time. , 

ttlCC is measured with aU outputs open and all possible inputs grounded while achieving the stated output conditions. 

[[AYTHEO!J 
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LS261 ' 2-Bit. By~Bit Parallel Binary JAultipliers 
; 

jFEATURES 

• Fast Multiplication .•• 5·Bit Product in 2t$ns Typ 
• Power Dissipation ••• 110mW Typical 
• Latch Outputs for Synchronous Operation 
• Expandable for jn·Bit-by·n·Bit Applications 
• Fully Compatible with Most TTL and Other Saturated 

Low·Level Logic Families 
• Diode.;clamped Inputs Simplify SyStem Design 

DESCRIPTION 
These low-power Schottky circuits are designed to be 
used in parallel multiplication applications. They perform 
binary multiplication in two's-complement form~ two bits 
at a time __ I 

The M inputs are for the multiplier bits and the B inputs 
are for the multiplicand. The a outputs represent the 
partial product as a recoded base-4 number. This recoding 

.. effectively reduces the Wallace-tree hardware requirements 
by a factor of two. 

The outputs repr'esehtpartial products in one's complement 
form generated as a result of nnjltiplication. A~imple 
rounding .scheme using two additional gates is needed for 
each partial product to generate two's complement. 

The. leading (most-significant) bit' of the product is in· 
.verted for ease in extending the sign to square (left justify) 
the partial-product bits. 

The 9LS/Ml261 is charactetized for operation over the 
full military temperature range ·of -55°C to 125°C; the 
9t.S/74lS261 for operation from O°C to 70°C. 

' .. 
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PIN·OUT DIAGRAM 

FUNCTION TABLE 
-

INPUTS OUTPUTS 

LATCH, 
MULTIPLIER 

, 
CONTROL Q4 03 02 01 OO( M2 M1 MO 

G , 

L X X X 04 0 030 020' 010 000 
H L L L H L L L i. 
H L L, H B4 B4 B3 B2 B1 , 
H L H L B4 B4 B3 B2 B1 -
H L H H B4 B3 B2 B1 BO 

~ H' L L B4 Sa 82 81 80 
H H L H B4 . B4 83 82 81 
H 'H H L B4 B4 83 82 81 
H HI H H H L L L L 

H = high level. L = low level. X = irrelevant 

040 •.. aoO = The logic level of the same output befC)re the high-to
low transition of G. 

B4 ••. BQ = The logic level of the indicated multipl.icand (B) input 

! 
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2-Bit By 4-Bit Parallel Binary Multipliers 
'. i' 
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(t2) 

LOGIC DIAGRAM 

LS261 

(10) 00 

(9) 
01 

(1) Q2 

(6) 03 

(5) Q4 
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)~LS261 2-BIt By4-BitParalielBinary Multipliers i,~:. ______ ,, __________ " __ IIi __________________ • 

I ' ' 
~~commendedl Operating Conditions 

I 

I 
9LS/54LS 9LS174LS 

Unit 
Min Nom Max Min Nom Ma. 

SiJpply voltage, V cc 4.5 . 5, 5.5, 4.75 5 5.25 V 
High-level output current, IOH 

, 

-1 -1 mA 
Low-level output current, IOl 4 8 mA 
Width of enable pulse, tw 25 25 ns 
,', \ .AnyMinput 17t 17. 

Setup time, taetup Any B input 15. 15. , ns " 
, Any M input o. o. 

Hold time,tJ,old Any B input o. 04-
ns, 

Operating free-air temperature, i A / -55 125 0 70 °c 
4-The arrow indicates that the falling edge of ,the enable pulse is used for reference. 

,Electrical Characteristics Over ReCommended. Free-Air Temperature Range (Unless Otherwise NoJed 

Parameter T .. t COndltlon.* 
9L$/54LS 9LS174LS 

Unit 
Min Typ** Max Min Typ** , Ma. 

V'H' 2, 2 , Y 
VIL 0.7 0.2 ' V 
VI Vee=MIN, 11=-18mA -1.5 -1.5 Y 

VCC=M,IN, VIH=2V, 
, 

YOH YIL ",VILmax, IOH="1mA 
2.5 3.4 2~7 3.4 V 

VOL 
VCC=:=MIN, ' VIH=2V '[IOL=4mA 0.25, 0~4 " 

0.25 0.4 
V 

VIL=VILmax ' IloL=BmA 0.35 ' 0.5 
II Vee-MAX, Y)=7V " 0.1 0.", rnA 
IIH Vcc =M AX, VI=2.7V 20 20 Jl,A 
In.: Vcc=MAX, , VI=O.4V -0.4 -0.4 mA 
lost Vcc=MAX -6 -40 -5 \ ;,;42 mA 

Icc 
VCC=MAX, All inputs at OV 

22 . 38 22, 40 mA Outputs opim 
·For conditions shown as 'MIN or MAX. use the appropriate value speclfi8!:f under recommended operatlng'cOtldltions for the applicable 
device type. " 

** All tvplcal values ara at Vee":' 5V. T A .. 2SOC. 
tNot more then one output should be shorted' at a tim,. 

/ 

Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range , I:C.-

Parameter' 11 From To 
(Input) (output) Min 

Teat Condition.: CL == 15pF, RL == 2kfl 

tPlH 
tPHl 

; Enable G' Any 0 

tPlH Any M input AnyQ 
tpHL 
tpLH Any B input AnyQ . 
tpHL 
Te.rConditlon.: C,L = 50pF, tiL = 2kfl 

tPLH Enable G Any 0 
tpHL 
tpLH Any Minput AnyQ 
tpl'IL 
tPlH !Any B inpiJt Any 0 
tpHi.. 

,lItPlH = propagation delav time. fow-to-higl:llevel outputs. 
\JPHl = propagation delay time,. high-to-Iow klVel output. ' 

-. .' 

(§> Ie MASTER 1877 

,-SlOC . I +25"C I +12SOC 
Typ Ma. Mini Typ Ma. Min Typ 

22 35 
20 30 
25 40 
22 35 
27 42 
24 37 

. 
"-

,-

Ma. 
Unit 

-

ns 

ns 

ns 

1'15 

ns 

' . 
ns 
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4-81t BI-Dlrectlonal Shift Register '. 
WHh Three-State·Outputs ",' ' 

FEATURES 
• Three-.tat. v ..... on of, LS95B paral.lel-acce8a shift 

regl., \ 

DESCRIPTION 
This- 4·bit register features parallel inputs, parallel outputs, 
and clock, serial, mode, and output control ipputs. The 
register has three modes of operation: . 

'Parallel (broadside) load 
Shift right (the direction OA toward 00) 
Shift left (the direction. 00 toward 0A) 

Parallel loading is accomplished by applying the four bits of 
data and taking the mode control input high. The, data is 
loaded into the associated flip-flopS and appears at the out
puts after the high·to-Iow transition of the .clock input. 
During parallel loading, the entry of serial data is inhibited. 

Shift right is accomplished when the mode control is low; 
shift left is aCcomplished when the mode controi is high by 
connecting the output of each flip~flop to the parallel inl?ut 
of the previous flip-f,lop (00 to input C, etc,) and serial 
data is entered at input D.' . 

PINOUT DIAGRAM 

2 
$E1IAl. A 
'lfIIUf' II 

,lfIIUTS 

, .13 12 

LS295A 

9 

8 

7 
When the output is high, the inormal logic levels ofthe four 

. 'outputs are available for driving the I.oads or bus lines. The 
. outputs are disabled independently from the level of the 

cI,gck by a low logic level at the ,output cot;ltrql input. The Die Size .06', x .082 
outputs then present a high impedance and neither load nor 
. drive. the bus bus line'; however, sequential operation of the 
register is not affected. !-OGle DIAGRAM 

DATAINI'UTS 
~A~""''''''~B~..JA~--~C~----~D~' 

. 121 131 (41 161 MODE (81 

CONTROL~"E:~;rIt::~~It::~~It::~~ SERIALQi 
INPUT 

INPUTS OUTPUTS 
MODE 

CLOCK· SERIAL 
PARALLEl 

QA Oa Oc Go CONTROL A 8 C D. 
H H X X X X " <lAo Oao aco Goo 
H ~ X • b c d 8 b c d 

H ~ X Oat Oct Qot d Oan Den Oon d 

L H X X X X X 0AO 080 aco 000 
L ~. H X X X X H OAn Osr. Ocn 
L ~ I; x x x x L- OAn Osn ac;. 

When th ..... _ control I. low. the 0'1._ ..... d_led to the hlgh·lmpedence ..... ; 

howewr, ... u..,tl~ ..... Ion of the NgI'ten I, not att.ctMf. 
i 

tShltlng .left ,equ1188 external conl18CllQr\ of O. to. A. Oc to B. and 00 to C. SerIal data IB .' 
enterad at Input O. 

H = hI9h level (atHdy state). L .. lOW Je\IeI (steady ..... ). X ..; Irrelevant (any Input. 
IncIucIng tranBItionII) 

= tranBition fRIm high to loW JeveI, ' 
.. b. c. 4 = the JeveI of steady-slate Input at inputs A. B. C. or o. reapectIveIy. 
~ Q ... Oce. 0110 = the 1eII .. of ~ 0.. Oc. or 00. reapectiveIy. before the incIcat8d 

steady-state Input concItiOns W8Ie established. . 
OAl" a.... Ocn. 00.. = the JeveI of 0.. 0 •• Oc, or 00.18IfHICIIveIy. before the most-recent 

tran8lllon of the cJocic .. 

(10) 
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4-Bit Bi-Directional Shift Register 
f LS295A , 'With Three-State Outputs 

( 

Recommended Operating Conditlona 
9LS/54LS 9LS/74La 

Unit 
Min Nom Max, Min Nom Max 

Supply voltage, V cc 4.6 6 5.5 4.75 ' 6 5.26 V 
High-level output current, IOH -1 -2.6 rnA 
L.ow-Ievel output current, tOL 4 S mA 
Clock frequency, fclock 0 30 0 30 MHz 
Width of clock pulse, tw(clocld 20 20 ns 
Setuptime, high-levator low-level data,tsetuD 10 10 ns 
Hold time, high~level or low-level data, 'ttlotd ' 10 10 ns 
Operating free-air temperature, T A \ -56 125 O· 70 °c 

Electrical Chara~erl.tlca Over Recommended Free-Air Temperatur. Range (Unleaa Otherwlae Noted 

Parameter T .. t Conditions· 
9LS154LS 9LS/74LS 

Unit 
Mia Typ •• Max Min Typ·· Max 

, 
VIH 2 2 V 

VIL 0.7 ' 0.8 V 

,VI Vcc=MII\!, ,11=-1SmA 
I -1.5 --1.5 V 

Vcc=MIN, VIH=2V, \ / 
VOH 2.4 3.4 2.7 3.4 V 

VILFVIL max, IOH=IV!AX I 

VOL 
VCC=MIN, VIH=:2V, I tOL=4mA 0.26 0.4 0.25 0.4:0 

V 
Vli..=VILmax tloL-SmA \ 0.35 

IOZH 
Vcc=MAX, VIL =VILmax, 

"20 20 pA 
Vo=2.7V , 

IOZL 
VecFMAX" ' VIH=2V, 

-20 ! -20 pA 
Vo=0.4V \ 

II Vcc=MAX, VI=7V 0.1 0.1 mA 

liH Vcci"'MAX, VI=2.7V 20 20 IlA 
IlL Vcc=MAX, VI=0.4V" 1 , 

, 
-0.4 -0.4 -mA 

lost VCC=MAX -15 '-100 -16 -100 mA 

Icctt, Vcc=MAX 
1 ConditIon A 14 23 14 23 

mA I Condition S, 16 ' , 26 15 '26 

-For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the,applicable 
dcJvlce type. " ) 

- -All typical V8lu~ are at Vee'" 6V, T A ~ 25° C. . 
tNot more then one output should be shorted at a time. 

ttlcc is measured with the outPuts o~n, the serial input and mode control a! 4.,?V, and the date inputs grounped under the follOwing conditions: 
, A. Output control at 4.5V and a momentery 3V, then ground. applied to clC)Ck input. ' ' 

B. Output control and clock input grounded. " 
Swlt hi Cb ct I tI V 5V 0 R d d F AI T t Range' c ng ara era ca, rcc = vel' ecommen e ree- r empera ure 

, Parameter 
-55"C +2500 +12500 \1 UnH 

I Min Typ Max I Min I Typ I Max Min Typ Max ' 
T.ei Conditions: CL '.o 15pF.,Ra:: = 2kn (See Fig. C on page 2-147. 

fmax 30 40 MHz 

tpLH 27 . 35 ns 

tpHL 35 46 ns 

tZH 10 18 , ns 

tZL to 18 ' \ ns 
, Test Conditions: CL = 50pF; RL = 2kn (see FIg.. C on page 2-147. 

tHZ I I I 19 28 I os 

ti..Z I Ii 24 '132 I I ns 
t.st Condltlona-: CL = SOpF; R" • 2kn Cs. Fig. Con fHII!8 2-147. 

fmax MHz 

tpLH , 
\; os 

tpHL os 

tZH ns 

tZL ns 
~ -• 10 MASTER 11m 
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,Quadruple 2-lnput Multiplexer.s.with Sto. rage 
.,. .' . 

LS298 

FEATURES 
• Selects One of Two 4-Bit Data Sources and Stores Data 

Synchronously with System C.lock. 

• Applications: 
DQal Source for Operands and Constants in Arithmetic 
Processor; Can Release Processor Register Files for 
Acquiring New Data .. 

Implement Separate Registen Capable of Parallel 
ExchansJe of Contents Vet Retain External'Load 
capability . 

. Universal Type Register for hnplementing Various 
Shift Patterns; Even Has Compound Left-Right 

, Capabilities. 

DESCRIPTION 
These monolithic quadruple two-input multiplexers with 
storage proviqe essentially the equivalent functional capa
bilities of two s~parate MSi functions (54157174157 or 
54LS157174LS157 and 54175174175 or 54LS175174LS175) 
in a single l6-pin package. 

WI'ten the wOl'd-select input is low, word 1 (A 1, B 1, C 1 , 
01) is applied to the flip-flops. A high input to word select 
will cause the selection of word 2 (A2, B2, C2, 02). The 
selected word is clocked to the output terrQinals on the 
negative-going edge of the clock pulse. 

LOGIC DIAGRAM 

AI ~(3~) _________________________ ~~ 

PI,.-OUT DIAGRAM 

LS298 . . 
OUTPUtS ~ Q t DATA ',----A---.. u·a: &II II. 

Vee IlA Os Dc 00 d i~ I C1 
fiID 15 1413 12 11 10 9 

'~---------------~vr---------------~ 
DATAINPUlS 

FUNCTION TABLE ' 

INPUTS OUTPUTS 

WORD 

SELECT 
CLOCK OA Os Oc °D 

L ~ .1 b1 c1 d1 
H ~ a2 b2 c2 d2 
,x H OAO aBO Oco 'ODO 

H = high level (steady statel 
. L = low level (steady state) 
X = irreillvant (any input, including transitions) 
~ = transition from high to low lavel 
a1. a2. etc ... the level of steady-stete input at A 1. A2. etc. 
QAO. aBO etc. = the lavel of 0A. 0B. etc. entered on the 

~ ~ _____ ...r;~ii.1(1S) most recent ~ transition of the clock input. 
~"""CI ~ S OA, QA 

WORD 110) 
SelECT r-:IL __ 

A2~(2~1 __ -+ __ ~~~ __ J CK 

,R 

s 
82 .:.(1;.;..I _____ -l~-I CK 

R 

C1 .;..'9~) ------.--4-+-4 

S 

C2 ;:;'5~1 -------4-+-4 CK 

, R 

01' ;,;,1;..1 -----4-+-1 

s 
02' ;,;;6.;..1 _-------.. CK 

R 

CLOCK .;,;11..;,:11 ___________ .... ~"" ____ ...J 

... Dynamic input activated by a tra~sitfon from a high level t~ a lo~ level 

~YTHEO~ 
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LS298 Quadruple 2-lnput Multiplexers with Storage 
.' . ' 

RecommendedlOperatlng Conditions 
9LS/54LS 9LSn4L$ 

Unit 
Min Nom Mu Min Nom 

_lC 
SupplV voltage. V cc 4.5' 1,5 ' 5.5 4.75 5. 5.25 Y 
High-level outPut current, I,OH -400 -400 .. p.A 
Low-level output current, IOL ~4 8 rnA 
Width of clock pulse, high or low level, tw 20 20 . ns 

Setup time, ~p 
Data. 1,6 15 
Word select. 25 25 

, . ns 

Hold time, 1hotd I Data 5 _. 5 
~ 

Word select 0 0 
ns 

Operating free~air temperature, T A' -55 125 0 ,70 °c 

Electrical. Characteristics Over. Recommended Free-4lr Temperature Range (Unless Otherwise Noted: 
, 

T ... COndltlona* 
9LS/54LS 9LSn4LS 

Unit Paramet.r 
Min Typ** Mu Min Typ·" Max 

VIH 2 2 V 
VIL I 

, 0.7 0.8 V 
VI VCC=MIN, 1,=-18mA -1.5 -l.5 V 

VOH 
VcC=IVIIN, VIH=2V 

2.5 3.4 2.7 3.4 V 
VIL ~VILmax, IOH=-4oop.A 

.\' , 

VOL 
Vcc=MIN, VIH=2V, L IOL=4mA 0.25 0.4 0.25 · 0.4\ 

V 
VIL=VILmax IloL =8mA 0.35 0.5 

.. 

II VCC=MAX, VI=7V ,0.1 · 0.1 mA 
tlH 

.. 
Vcc=MAX, VI=2.7V 20 20 p.A - . 

IlL Vcc=MAX, v,,·::O.4V -0.4 · -0.4- mA 
lost VCC=MAX -6 -40 -5 -42 mA 

.Icctt VCC=MAX, 1~ 21 13 21 inA 

·For conditions shown as MIN or MAX. use thll appropriate value. specified· under recommendecJ operating conditions for. the applicable 
device type. . , . . 

··AII typical values are at Vee = 5V. TA = 2s"C. ' 
tNot more than one output should be shOrted at a time. 

ttWith all outputs open and all inputs except clock low~ ICC is measured after applying a momentary 4.5V. followed by g~ound, to 

the clOck input. 
Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range , 'cc-

Paraineter 11 ~ 
.-ss-c I, +2S*C 

Min I Typ I ,Max Min 

T.at Condltlona: CL = 1SpF, Rt = 2kn 

tPLH I I 
tpHL' I I / 

T •• t Conditlona:CL =50pF;RL =2kU 

tPLH I I 
tpHL I I I 1 

11 tPLH = 'propa~tion delay time, low-to-high level output 
~PHL = propagation delay time, high-to-Iovy level output. 

@ Ie M~TER 1977 
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18 
21 

1 +12s*C 
Unit 

Ma • Min Typ Max 

27 
32 

ns 

::,-. 

, ns 
1 1 1 

/ 
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LS365 
LS367 

LS366 
LS368 

DESCRIPTION 
The LS365/366/367/368 are high speed hex buffers with 
3-state outputs. They are organized as single 6-bit or 2-bitl 
4-bit, with inverting or non-inverting data (0) paths. The 
outputs arede.signed to drive 15TTL Unit Loads on 60 Low 
Power Schottky loads when the Enable (E) is LOW. 

When Output Enable Input (E) is HIGH, the outputs are 
forced to. a high impedance "off" state. If the outputs of 
the 3-state devices are tied together, all but OAe device must 
be in the high impedance state to avoid high currents that 
would exceed the maximum ratings. Designers should ensure 
that Output Enable signals to 3-state devices whose outputs 
are tied together are designed so there is no overlap. 

PIN-OUT DIAGRAMS 

LS365 
HEX 3-STATE BUFFER WITH 

COMMON 2-INPUT NOR ENABLE 

TRUTH TABLE 

INPUTS 
OUTPUTS 

E1 E2 D 

L L L L 

L L H H 

H X X (Z) 

X H X (Z) 

LS367 
HEX 3-STATE BUFFER 

SEPARATE 2-BIT AND 4-BIT SECTIONS 

INPUTS 

E D 

L L 

L H 

H X 

t[AYTHE03] 
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OUTPUTS 

L 

H 

(?) 

E1 
L 

L 

H 

X 

LS366 
HEX 3-STATE INVERTER BUFFER 

WITH COMMON 2-INPUT NOR ENABLE 

TRUTH TABLE 

INPUTS 
OUTPUTS 

E2 D 

L L H 

L H L 

X X (Z) 

H X (Z) 

LS368 
HEX 3-STATE INVERTER BUFFER 

SEPARATE 2-BIT AND 4-BIT SECTIONS 

TRUTH TABLE 

INPUTS 
OUTPUTS 

E D 
L L H 

L H L 

H X (Z) 

GND 
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Recommended Operating Conditions 
9LS/54LS 

Min Nom Max 

Supply Voltage, Vee ! 4.5 5 5.5 
High-Level Output Current, IOH -1 
Low-Level Output Current, IOL 12 
Operating Free-Air Temperature, T A , -55 125 

Min 

4.75 

0 

LS365 
LS367 

9LS/74LS 

Nom . Max 

5 5.25 
-2.6 
24 
75 

LS366 
LS368 

Unit 

V 
mA 
mA 
"c 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Notec:l) 

Parameter Tes. Condltions* 
9LS/54LS 9LS/74LS 

Unit 
Min Typ** Max Min Typ** Max 

VIH Guaranteed Input HIGH Voltage for All Inputs 2.0 2.0 V 
VIL Guaranteed Input LOW Voltage for All Inputs .7 2.0 .8 V 
Veo Vee=MIN, IIN=-18mA -0.65 -1.5 -0.65 -1.5 V 

VOH 
VCC=MIN, VIN=VIH orVIL IOH=-1.0mA 2.4 3.4 

V 
per Truth Table loW'- 2.6mA 2.4 3.1 

VOL 
Vee=MIN, VIN=VIH or VIL lo~=12mA 0.25 0.4 0.25 O.4t.) 

V . per Truth Table IOL=24mA 0.35 0.5 

IOZH Vee=MAX, Vout=2.4V, Ve=2.0V 20 20 pA 

IOZL Vee=MAX, Vout=O.4V, VE=2.0V -20 -20 p.A 

IIH 
Vee-MAX, VIN=2.7V 20 20 p.A 
Vr.r.=MAX, VIN=7.0V - .1 -,.1 rnA 

IlL Vec=MAX, VIN=O.4V -0.4 -0.4 'mA 

lost Vec=MAX, VOUT=OV -30 -100 -30 -100 mA 

Icc Vee=MAX, VIN=OV,Ve=4.5V ILS365/367 13.5 24 13.5 24 mA 
1 LS366/368 11.8 21 11.8 21 

" 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. " ' 

"All typical values are at Vee = 6V, TA = 26°C. 
tNot more than one ,outPUt should be shorted ata time. 

Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range , 'cc-

Parame~er 
-55°C +25°C +125°C 

Mill Typ I Max Min I Typ Max Min Typ I Max I Unit 

Test Conditions:CL ;.. 45 pF 

tPLH. (LS365/367) 10 

tPHL (LS365/367) 16 
ns 

tpLH (LS366/368) .. 10 
tPHL(LS366/368) 16 I' 

n$ 

Test Conditions:, CL = 45 pF,RL'" 667.n 

tZH 
, 

", 16 

I 30 
", 

I 
ns 

tZL 
Test Conditions: CL '" 5 pF, R L = 667.n '\, 

tLZ lEi 
ns 

tHZ' I 23 

Test Conditions: CL = 125 pF 

tPLH (LS365/367) 
ns 

tpHL (LS365/367) 
tPLH (LS366/368) : 

tPHL(LS366/368) 
ns 

tZH 
tzL 

ns 
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4-Bit Cascadable Shift Registers with 
3-State Outputs ' LS39~ 

( 

FEATURES PIN-OUT DIAGRAM 
• Three-State, 4-Bit: Cascadllble, Parallel-In. 

Parallel-Out Registers 

• Schottky--Diode-Clamped Transistors 

• Low Power Dissipation ••• 75mW Typical (Enabled) 

• Applic,tions: 
N-Bit Serial-To-Paraflel Converter 
N-Bit Parallel-To-Serial Converter 

, N-Bit S~orage Register 

DESCRIPTION 
These 4~bit registers feature parallel inputs, parallel out
puts, and clock, serial~ load/shift, output control and 
direct overriding clear inputs. 

Shifting is accomplished when the load/shift control is 
low. Par~lIel loading is accomplished by applying the four 
bits of data and taking the load/shift control input high. 
The data is loaded into the associated flip-flops and appears 
at; the outputs after the high-to~low tra.nsition of the clock 
input. During parallel loading. the entry of serial data is 
inhibited. 

, When the output cQntrol is low, the normal logic levels of 
the four outPuts are available for drivinQ the loads or bus 
lines. The outpilts are disabled independently from the 
level of the clock by a high logic level at the output control 
input. The outputs then present a high impedance and 
neither load nor drive the bus line; however, sequential 
operation of the reigsters is not affected. During the high
impedance mode, the output at aD· is still available for 
cascading. 

The 9LS/54LS395 is characterized for operation over the 
full military temperature range of -55°C to 125°C; the 
9LS/74LS395 is characterized for operation fromOoC to 
70°C. 

FUNCTION TABLE ' 

INPUTS 3-STA TE OUTPUTS 

LOAOISHIFT PARALlEL .: 

CLEAR CLOCK SERIAL QA QB Oc IQO 
CONTROL ABC D 

L -
X X X X XXX L L L L 

H H H X X X X X QAO QBO, Oco QDO 
H' H ... X a b c d a b c d 
H L Ii X X XXX QAO QBO Oco QDO 
H L ... H X X X X ,H QAn QBn Ocn 
H L ,j. L X XXX L QAn Qan Ocn 

CASCADE 

OUTPUT 

QO 

L 

QDO 

d 

QDO 

Ocn 

Ocn 

When the output control is high, the 3-5tate outputs are disabled to the high-impedance state; 
however, sequential operation of. the registers and the output at aD are n()t affected. 

H = high level (steady state). L = low level (steady state), X = irrelevant (any input. including tranSitions) 
+ = transition from high to low level. 

12345671]] 
$ s!; ABC D gt: i 
iAI a:1!~9i CD 
d ».1- PARALLEL 

INPUTS 

0AO. aBO. Oco. 000 = the level of 0A. OB, Oc. or AD. respectively. before the indicated steady state input conditions were established. 
0An. 0Bn. Ocn. OOn = the level of 0A. 0B •. Oc. or aD. respectively. before the most recent ... transitio!, of the clock • 
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t..S395 

4-Bit CascadableS~ift Registers with 
3-State Outputs 

Recommended Operating Conditions -
~/54LS 9LS/74LS . 

Unit 
Min Nom Max Min Nom Max 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.26 V 
High-level output current, IOH -1 -2.6 mA 
Low-level output current, IOl 4 8 mA 
Clock frequency, fctock 0 26 0 25 MHz 
Width of clOck pulse, tw(cIOck) 25\ 26 ns 
Setup time, high-Ievelorlow-Iev!ll data, tseuap 20 '20 ns 
Hold time, high-level or low-level data, 'tttoid 10 10 ns 
Operating free-air temperature, T A -56 126 0 70 °c 

Electrical Characteristics () ver Recom.mended Free-Air Temperature Range (Unless Otherwise Noted 
,"'~ ILS1S4LS ILS/74LS 

Parametar T •• t Condition.· 
Min TYp·· Max Min Typ" Max 

pnlt 

V,H 2 2 V 
V,L 0.7 0.8 V 
V, Vee=MIN, 1,=-18mA -1.6 -1.6 V 

VOH 
Vee=MIN, V'H=2V, 2.4 3.4 2:4 3.1 V V,L =V,Lmax, IOH=MAX 

VOl.. 
VCC=MIN, V'H=2V, 110l=4mA 0.26 0.4 0.25· 0.4 

V VIL=V,Lmax IloL=8mA 0.35 0.5 

iOZH 
Vee=MAX, V'H=2V, . 20 20 IlA Vo=2.7V 

IOZL 
Vcc=MAX, V'H=2V, 

-2p -20 pA Vo=0.4V 
I, Vee=MAX, V,=7V 0.1 0.1 mA 
I'H Vee=MAX, V,=2.7V 20 20 uA 
I,L Vee=MAX, VI=0.4V -0.4 -0.4 mA 
lost Vcc=MAX -6 -40 -5 -42 mA 

Ic:x~tt Vcc=MAX, 
I Condition A 18 29 18 29 

mA I Condition B 15 25 15 25 

*For conditions shown as MIN or MAX, us~ the appropriate value specified under recommended operati~ conditions for the applicable 
device type. .. 

**AII typical valuesare at Vee = SV, TA = 2soe .. 
tNot more than one output should be shorted a~ a time. 

,ttlee is ml!!'sured with the outputs open,the serial input and mode control at 4.SV, and the data inputs grounded un~r the following 
conditions: 

A. Output control at 4.SV and a momentary 3V, then ground,applied to clock Input. 
B. Output control and clock input grounded. 

.. 
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4-BIt Cascadable Shift Registers with 
3-State Outputs 

, Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 

,Parameter I -55"C , I +25"C +125°C 
Unit 

Min Typ Max 'Min Typ Mex Min Typ I Max 

Test .Condltlons: CL = 15pF, RL = 2kO 
" 

fmax 25 35 MHz 
tpLH 18 27 ns 
tpHl 21 32 ns 
tZH 15 25 ' ns 
tZl' 20 30 ns 
Test Conditions: CL - 5.0 pF, RL = 2kU 
tHZ I I I I I 30"1 50 I ns 
tlZ " 30 50 l' ns 

'Test Conditions: CL = 5~pF, RL = 2kU 

fmax MHz 

tplH - os 
tPHl os 
tZH 

, os 
tZl ns 

, LOGIC DIAGRAM 

DATA INi'UTS 
,~ __________________ ~A ___________________ ~, 

BCD, A 

(3) , (41 (5) (&1 

CLOCK .;..110;;..1_-<11 ~ .... t------'--+--...--t-------+-""'-----tt--..., 

CLEAR (11 

OUTPUT (91 
CONTROL 

~YTHEO?J 
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, 
1151 (14) (13) 
~ ~ ~ , 

~~----------------~v. 
3.sTATE OUTPUTS 

LS395 

(12) (111 

110, 110-
CASCADE 
OUTPUT 
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FIGURES A, B, C SWITCHING TEST CONDITIONS 

, NOTES; 

TEST 
POINT VCC 

fROM OUTPUT~..oM~ RL 
UNDER TEST (See Note BI 

(See Note AI ' , CLI 

LOAD CIRCUIT 

FIGURE A 

VCC ' 

FROM \?UTPUT h TEST 
UNDER TqT r POINT 

-T CL (See Note AI 

_.---..... - - - - -3V 
INPUT "p.3V ~.3V" ' 

, ' : OV 
I I I 
r-tpLH", r-tPHL" 

I ~,,--VOH IN;PH,.sE , , y 
OUTPUT : /1.3V: 1.3V 

I : VOL 
""tpHL --: ... tpLH4Of 

~' pl' VOH OUT·Of·PHASE 1.3V 13V 
OUTPUT • 

'----__ ~ - -VOL 

VOLTAGE WAVEfORMS 

FOR TOTEM·POLE, OUTPUTS 
, \ 

INPUT p.3V ~.;V - - - 3V 
. I I 'OV 

: : I; , 

r-tpLH- I r-tf'HL" ' 
IN.PHAS~I I I -:--:-VOH 
OUTPUT ' j '1.3V : 1.3V, 

, I , I VOL 
. I I I ' 

- .-tpHL" ... tP~H4Of ' 
, _ ~" )<;VOH 
OUT·OF.PHASE 1.3V ,1.3V " 
OUTPUT , - - -VOL 

LOA,DCIRCUIT- VQLTAGE WAVEfORMS 

FIGURE B - FOR OPEN·COLLECTOR OUTPUTS 

TEST 
POINT:' 

~OM,OUTPUT 

"PER TEST" -+---............ lSee Note 81, -_., . 
CL r" 
i.O~D CIRCUIT 

5 
kUS 

FIGUREC 

OUTPUT, , ' " ' 3V 
CONT!'IOL""- 1.3V " ~ 
(Low-level 1'\ ---L[.:::..---------."ablingl I ' ", r.,..--------.,..OV 

...--tZL---" r tLzl S1 AND 

WAVEFORM 1 : S1 CLOSED:-t~3~- "'4.5V I I SZCLOSED 5 
' I Jt~-X _ ... ,. V 

ISeeNoteCI : SZOPEN I ' '---.----VOL 

:"'-tHZ--:--! ,..tZH-jO.5V O:SV 
.' I J-.J-----VOH 

WAVEFORM 2 S1 OPEN. I ,-r "'1.5V 
(See No", C) S2 CLOSED S1 AND 

SZCLOSED 

VOLTAGE WAVEFORMS 

FOR THREE-STt\+E OUTPUTS 

A., CL includes prob,e 8~d jig capacitanc;e., 
S. All diOqi!s Me 1 N3064., , 

\ 
I 

I 

C.Waveform 1 is for an output wi~h intern",' conditions suC;h that Jhe Olllput is low except when disabled by' the output control. Wave
form 2 is for an output with internal conditions suet) that ,the outPUt"is high except when disabled by' the output control. 

O. In the examples above, the phase relaii,onships between inPuts and outputs have been chosen arbitrarily. 
E. A,' input pulses are supplied by generators hailing the (following char8j:teristic~: tr 0;;; 15 ns, tf 0;;; 6 ns, PRR 0;;; 1 MHz, Zout. ""50 n, 

and tw = lOOns; ". I, 

mYTHEO;J 
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25LS 
Advanced Low-Power Schottky Technology 
The need for high-performance, low-power Schottky devices evolved 
from the use of high-speed microprocessors in military and telecommuni-

o cations systems. Raytheon has met this need with the 25LS family. 
'0 Raytheon has fully specified the 25LS devices to meet th"e require-
::l -g ments of high-speed operations over a wide range' of environmental 
.~ conditions. Check the following specifications and see for yourself. 
~ Raytheon is the leader in low-power Schottky. 

CJ) 

c: o 
Q) 
J: 
>. 
ctS a: CALIFORNIA 

Raytheon Regional 
Sales Office 
350 Ellis Street 
Mountain View, CA 94042 
(415) 969-3475 
Raytheon Regional 
Sales Office 
2212 Dupont Drive 
Irvine, CA 92664 
(714) 833-9042 

330 

FIELD SALES OFFICES 

FLORIDA 
Raytheon Regional 
Sales Office 
9600 Gandy Blvd., Suite 203 
St. Petersburg, FL 33702 
(813) 576-2221 
ILLINOIS 
Raytheon Regional 
Sales Office 
3158 Des Plaines Avenue 
Des Plaines, IL 60018 
(312) 297-5540 

MASSACHUSETTS 
Raytheon Regional 
Sales Office 
155 Middlesex Turnpike 
Burlington, MA 01803 
(617) 272-8500 
MINNESOTA 
Raytheon Regional 
Sales Office 
3250 West 66th Street 
Minneapolis, MN 55435 
(612) 920-7935 

SEMICONDUCTOR DIVISION 

NEW JERSEY! 
EASTERN PENN. 
Raytheon Regional 
Sares Office 
5090 Central Highway 
Pennsauken, NJ 08109 
(609) 663-4066 
NEW YORK 
Raytheon Regional 
Sales Office 
275 Broad Hollow Road 
Melville. NY 11746 
(516) 420-0700 
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r 25LS138 25L$139 ' . 

. 25LS138 
SWitching Characteristics, Vee = .5V, TA = +25°C 

Levels +250 C 
Parameter .of From To 

Delay (input) (output) Min Typ 

Test Co~dltions: CL = 15pF=, RL = 2kU •. (See Fig. A, page 2·147) 

. tpLH 
2 10 

~PLH Binary Any 14 
tPLH 

3. 
Select, 15 

tPLH 18 
tPLH 2 10 
tpLH \ 15 
tPLH 

Enable Any 
12 3 

tpLH 18 

. 25LS139 . 
I Switching Characteristics, Vee = 5V,TA = +25OC 

Level~ +250 C' 
~arameters of From To 

Delay. (inputl (out~ut) Min Typ 

Test Conditions: CL = 15pF, Ra:, = 2kU (See Fig. A, ,page 2·147) 

tpLH 
2 10 

tpLH Binary 1.2' 
tpLH 3 

Select Any 13 
" 

, 
tPLH \ j4 

.t PLH . , 2 9 
tp·LH Enable , Any 11 

@ JC MAsTER 1977 

. Max 

15. 
20 
23 
27 
15 
23. 
18 
27 

Max 

15 . 
18 
20 
21 
12 

,16 

Decoders{Demultiplexers 

l,I11it 

r 
ns 

ns 

ns 

. ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

os 
ns 

ns 

I 
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8~Line-To-1-Line MUltip'lexers . 

FEATURES 
• Select one of eight data sources 
., Pelrform parallel.to-serial conversion 
• 25LS151 has compl~mentary outputs 
• 25LS151 has strobe input 
• Higher Speed compared to 9LS/54'-S and 9LS174LS 
.~rilAslnk current over full military temperatu.re 

. range 
• .50IllVimproved VOLc:Ompared to 9LS174LS 
• 440pA sourC$ current 1 

• 100% reliability assurance testing in compliance with 
, MI L-STD-883 

DESCRIPTION 
'These monolithic data selectors/multiplexers con.tain full 

. on-chip binary decoding to select one-of-eight data Sources, 
The 25LS151 has a strobe input which must be at a low 
logic level to enable the device, A high level at the strobe 

. forces the W output high. and the )( output low, 

The 25LS151 features complementary Wand Y outputs, 

LOGIC DIAGRAMS 
STROBE 
IEN.oBLEI---~ >-------. 

OO----------~==~~33rJr_ __ ~ 

OATA 
INPUTS 

~YTHEo3l 

334 

01-----IrF~t["J 

. OUTPUT V 

~~--OUTPUT W c 
X 

L 

L 

L 

L 

H 

H 
H. 

H 

j 

PIN-oUT DIAGRAMS· 

25LS151 

Dl 

25LS151 

[[) 
3210YWIl:IGND 
~~.Q 

DATA INPUTS OUlPU1S ~ 

25LS151 
FUNC110N TABLE 

INPUTS OUTPUTS 
SELECT ~TAoaE 

B 
V W 

A S 
X X H L H 

L L L DO 00 
L H L 01 Oi 
Ii L . L 02 52 
H H L 'c03 OJ 
L L L 04 54 
L H .L 05 '05 

'H L L 06 Os 
H H L 07 07 

H = high level, L = low level, X = don't care 
DO, D1 . , , D7 = the 1e~1 of theD respective input 

@ Ie MASTER 1977 
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25LS151 8-Line-To-1-Line Multiplexers 

Recommended Operating Conditions 
Military Commercial 

Min Nom Max Max 
Unit 

'Min Nom 

Supply voltage, Ve_c , 4.5 5 5 .. 5 4.75 5 5.25 V 
High-level output current, IOH ·....:.440 -440 p.A 
Low-level output current, IOL 8 8 mA 
Operating free-air temperature, TA -55 125 0 70 °c 

I 
Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Test Conditions· 
Military Commercial 

Unit Parameter 
Min Typ·· Max Min Typ·· Max 

VIH 2 2 V 

VIL 0.7 0.8 V 

VI Vee-MIN, 11--18mA -1.5 1.5 V· 

Vce=MIN, V IH =2V, 
, 

VOH 2.5 3.4 2.7 '3.4 V 
VIL =VILmax loW -440p.A 

VOL 
VcC=M1N, VIH=2V, IloL -'4mA 0.25 0.40 I 0.40 

V 
VIL =VILmax IIOL =8mA , 0;3, 0.45 0.35 0.45 

II Vee-MAX, VI-7V 0.1 0.1 mA 

IIH Vec=MAX, VI;'2.7V 20 20 p.A 

IlL Vee=MAX, VI=O.4V -0.4 -0.4 mA 
,. 

lost Vec=MAX -15 -100 -15 '-100 mA 

lee 
Vee=MAX, Outputs open 

6.0 10 6.0 10 mA 
All inputs at 4.5V 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommendea operating.conditions for the applicable 
device type. . 

* * All typical values are at Vee = 5 V, TA = 25° e. 
tNot more than one output should be shorted at a time. 

SWitching Characteristics, Vee = 5V, T A = + 2~oc 

From To +2SoC 
Parameter (Input) (output) Min. Typ 

Test Conditions: CL = 1SpF, RL = 2kO (See Fig. A. page 2'147) 

tpLH A, B or C I 272 
tpLH (4 levels) y 

20 
tPLH A, B, orC 16 w· t PLH (3 levels) 22 
tPLH 

Strobe y 22 
tpLH 18 

tPLH Strobe W 
13 

tpLH 17 
tpLH 

Any 0 y 17 

tPLH 15 
tpoLH 10 

tPLH 
Any 0 W 10 

@ ICMASTER 1977 

Max 

41 

30 
23 
32 

! ,33 
27 
20 
26 
26 
23 

I HI 
15 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
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8-Line-To-1-Line Multiplexer 
With Three .. State Outputs 

. FEATURES 

• Selects one of eight data sources 
• Performs parallel-to~serial conversion 
• Complementary 3-state outputs 
• Higher speed compared to 9LS/54LS ~d 9LS174LS 
• 8mA sink current over full military temperature 

range 
• 50mV improved VOL compared to 9LS174LS 
• 440pA source current 
• 100% reliability assurance testing in compliance with 

MIL-STO-883. 

DESCRIPTION 

This monolithi.c data s~lector/multiplexer contains full 
on-chip binary decoding to select one-of-eightdata sources 
and features a strobe-controlled three-state output. The 
strobe must be at a low logic level to enable this device. 
The three-state outputs permit a number of outputs, to be 
connected to a common bus. When the strobe input is high, 
both outputs are ilil a high-impedance state in wl1i(;h both 
the upper and Idwer transistors of each totem-pole output 

Recommended Operating Conditions 

Supply voltage, Vee 
High-level output current, lo.H .. 

Low"level output current, IOL 

Operating free'air temperature, T A 

LOGIC DIAGRAM 

! 

25LS251 

are off, and the output neither drives nor loads the bus 
significantly. When the strobe is low, th;El outputs are 
activated and operate as standard TTL totem-pole outputs. 

To minimize the possibility that two outputs will attempt 
to take a common bus to opposite logic levels, the output 
control circuitry is designed so that the average output 
disable time is shorter than the average output enable time. 

PIN-OUT DIAGRAM 

03 

9LS/54LS 9LS/74L$ 
Unit 

Min Nom Max Min Nom Max 

4.5 5 5.5 4.75 5 5.25 V 
-1 -2.6 mA 
8 8 mA 

-55 125 0 70 °c 

STROBE 
(ENABLE) _(c:.7L) --....:...j >------_-'----'----<r---

DO (4) 

01 (3) 

02(2~)----~~~==t=~~~ 

05 (14) 

06:(13) 

07·(12) 

A 

~:~~~ {.:' :::: :-'-"'-<1 ') __ A~ B B C c' II 

(BINARY) . c~----=. 

~YTHEO~ 
335-1 

FUNCTION TABLE 
INPUTS OUTPUTS 

SELECT STROBE 
V 

C B A S 

X x X H Z 

L L', L L DO 

L L H a:- 01 
L H L L 02 
L H H L 03 
H L L L 04 

H L H L 05 
H' H L L De 

H H H L 07 

H = high logic level, L = low logic level 
X = irrelevant. Z = high impedance (off) 

W 

Z 

DO 

01 
02 
03 
04 

05 
06 
07 

DO, 01 , , , 07 = the level of the respective 0 input 

© Ie MASTER 1977 
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r. 25LS251. 
8-Li".-Tf;)~1~i.ine Multiplexer 

Wlt.h Three-State Outputs. 

/ 
Electrical CharacteristiCs Over Recommended Free-Air Temperature Range (Unless Otherwise Noted.) 

Parameter Te •• Conditions· 
9LS/54LS 9LS174LS 

Unit, 
Min Typ·· Max Min Typ**, Max 

VIH 2 2 V 
VIL' 0.7 O.~ V 
VI Vcc=MIN. 11=-18mA 

/ 
-1.5 -1.5 V 

VOH 
VcC=MIN, VIH=2V. 2.4 3.4 2.4 3.4 V 
VIL=MAX, 10H=MAX 

VOL 
Vcc=MIN, VIH=2V, 'OL=:4mA· 0:25 0.40 0.2!;i 0.40 V - VIL=MAX, IOL==8mA 0.30 0.45 .0.30 0.45 

, 
Vcc=MAX, Vo=2.7V ' 20 20 

10 (off) 
VIH=2V Vo=O.4V -20 -20 

p.A 

II Vcc=MAX, VI=7V 0.1 0.1 mA 
IIH Vcc=MAX. VI=2;7V 20 ' 20 IJ.A 
Ill:' .VcC=MAX, ' VI=0.4V -0.4 -0.4 mA 
lost Vcc=MAX -15 . -85 -15 -:85 mA 

Vcc=MAX 
Condition A 6.1 10 6.1 10 

mA Icctt , : Condition B 7.1 12 7.1 12 I 

' .. *For conditions' shown as MINor MAX. use the appropriate value specified. under recommended. operating conditions for the applicable 
device type. ' 

"All typical' values are at Vee = 5V. T A =' 25°C. 
tNot more than one output should be shorted at a time. 

ttlCC is measured iNith the outputs open and all data and select inputs at 4.5V Ulider the following conditions: -
A. Strooe grounded. ' 
B. Strobe at 4.5V 

~ 10 MASTER 1877 
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8-Lihe-T~1~Line Multiplexer 
With Three-State Outputs 

j , 

25LS251. 

Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range , cc-

parameter; 
From To -55"C 

"" (Input) .. (output) Min Typ 

Test Condltlons:,CL = 1~F, RL ;.. 2kO ISH Fig. C on page 2·1471 

tPLH A. B. or C 

tpHL (4 levels) 
y 

tpLH A. B. or C 

tpHL (3 levels) 
W 

t()LH Any 0 Y 
tpHl 

tpLl-i Any D W 
-' 

tPHL ( 

tZH , 
. ,Strobe y 

tZL 

tZH Strobe W 
tZL , 
Test Conditions: CL = 5pF, RL = 2kH ISee,Fig. C on page 2·1471 

tHZ 
tLZ 

Strobe y 

tHZ Strobe W 
tLz 

"tpLH =: propagation ~elay time, low-to-high-Ievel outPUt. 
tpHL = propagation delay time, high-to-Iow-Ievel output. 
tZH = output enable time to high level . 

. tZL = output enable time to low level. 
tHZ = output disable time from high level. 
tLZ'= output disable time.from low level. 

. [fAYTHEOB] 
335':'3, 

Max 

, 

. 

+2SOC, I +125°C 
Min Typ Max Min Typ Max 

Unit, 

29 44 
20 30 ns 

16 24 
, 

21 32 ns 

14 24 

11 17 , ns 

8 12 
\ 9 14 

ns 

.9 12 
13 '19 

ns 

4 15 
18 

ns 
13 

I 

9 27 ns 
10 18 
17 ' 29 ns 
10 18 

\ 
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25LS.153 

FEATURES, 
• Permits multiplexing from N lines to 1 line 
• Performs parallel-to-serial conversion ' 
• Strobe (Enable) line provided for cascading (N lines 

tc:) n lines) 
I!I Non-inverting 
• Higher Speed comp_ared to 9LS/54LS and9LS174LS 
.8mA sink current over full military temperature 

range 
• 50mV improved VOL compared to9LS/74LS 
• 440J,IA sQurcecurrent 
• 100% reliability assurance testing in compliance with 

MI L-STO-883 

DESCRIPTION' 

The 25L5153 is a highspeed Duaf 4-Line):0 1-Line Multi
plexer with common select inputs and separate strobe 
(enable) inputs for each half. Each half can select one bit of 
four and present it at the output in non-inverted form. 

LOGIC DIAGRAM 

STROBE 1G (1) 

'ENABLE) . 
1CO-t6-)-~---+-H-{ 

1C1~t5~)--__ --~~~~ 
DATA 1 

1C2~'4~) ________ ~-+~~-/ 

1C3~(3!l) ___ 4~~~ 

{ 

B (2) 

SELECT A (14) 

DATA 2 

2CO (101 

2C1 (111 

C2 (12) 

2C3~'1J3~):=====~~~§[~ 
STROBE2G ..:.. 
'ENABLE) (15) 

©IC MASTER 1977 

lV 

2V 

Dual 4-Line-To-1-Line 'Multiplexer 

PIN-OUT DIAGRAM 

DATA 

1 2 34 m[[]lIJ II] 
STROBE B '-----y----' 1V GND 

16 DATA INPUTS OUTPUT 

14 

·15 

16 

1 

2 

SELECT 
13 12 1.1 1 

9 

8 

Die Size .057 x .061 

FUNCTION TABLE 

SHEeT 

INPUTS 
DATA INPUTS STR08E 

8 A co C1 C2 C3 G 

x x x x x X H 

L L L X X X L 

L L H X X X L 

l H X L X X L· 

L H X H X X L 

H L X X L X I.. 
H L X X H X t 

H H X X X L L 

H H X X X H L 

OUTPUT 

y 

L 

L 

H 

L 

H 

I.. 
H 

L 

H 

Select inputs A and B are common to both sections. 

H '" high level, l '" low level, X = don't care 

~YTHEO:J 
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Dual' 4-Line-To-1-Line Multiplexer ,26LS163 

Recommended Operating CondltlQns 
Military Commetlchll 

Unit 
Min Nom ' Max Min Nom Max 

Supply voltage, Vee f' 4.5 5 5.5 4.75 5. 5.5 V 

High-level output current, IOH -440 -400 #-LA 

Low-level output current 1m 8 8 rnA 

Operating free-air temperaiure,TA -55 125 0 70 ,oC 

Electrical. Characteristics Over Recommended Free-Air Temperature Range '(Unless Otherwise Noted) 

Test Condltlons* 
Military Commercial 

Parameter 
Min Typ** ,.ax Min Typ** Max 

Unit 

VIH 2 2 V 

; Vil 0.7 0.8 V 
VI Vee=MIN, 'tl=...,18rnA -' 1 .. 5 ' . -:-1.5 V 

VOH, 
,Vee=MtN, VIH=2V, 

2.5 3.4 2.7 3.4 ' V 
'Vll =Vllmax, tOH=-440#-LA 

VOL 
Vee=MtN, VIH=2V, I tOl=4mA 0.25 0.40 0.40 

V 
Vil =Vllmax J tOl-8mA 0.3 0.45 0.35 0.45 

II Vce=MAX. VI=7.0V 0.1 0.1 rnA . 
IIH Vee=MAX, VI=2.7V 20 20 #-LA ' 
til Vee=MAX, VI=0.4V -0.36 -Q..36, rnA 

lost Vee=MAX " -15 -85 
I -15 -85 rnA 

leel tt Vcc=MAX 6.2 10 6.2 10 mA , 
*For conditions shown as MIN or MAX, use the appropriate value specified under recomrnendeCI operating conditions for the applicable 
device type. . , 

**AII typical values are at Vee = SV, T A = 2SoC. , 
tNot more. than one output should be shorted ata tima. 

tt leCl is measured with the outputs'open and all inputs grounded. 

Switching Characteristics, Vee = 5V, TA = +25°C 
" 

+2S"C 
Parameter 

From To 
(Input) (output) Min ; Typ 

Test Conditions: CL = 15pF, RL = 2kO (See Fig. A. page 2-1471 

tpLH 
tplH 
tplH 
tPLI-I 
tplH 
tplH 

~YTHEO!J 
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Data 
Data 
Select 
Select 
Strobe 
Strobe 

Y 7 
Y 10 
y 16 

, Y 20 
Y 13 
Y 15 

Max 
Unit 

13 ns 
16 ns 
24 ns 
25 ns 
n-;20 ns 
20 os 
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25LS16025LS182 Synctlronous BCD Decade Counters 
25LS161 25LS163 Synchronous 4-Bit ~inary Counte,rs 

FEATURES 
• 4-bit synchronous counters . 
• Synchronously programmable 
• Internaiiook-lilhelild countirig 
• Carry output forn-bit cascading 
• Synchronous or asynchronous clear 
• Advanced low-power Schottky technology 
• ,100% reliability assurance testing in compliance with 

MIL-STD-883 
• Higher speed 'compared to 9LS/54LS and 9LSn4LS 
• SmA sink current over futl military temperature 

range 
• 50mV improved VOL compared to 9L~n4LS 
• 440J,lA sourCe current 

DESCRIPTION 

The 25LS160, 25LS161, 25LS162 and 25LS163 sync'no
nous, presettable counts have internal look-ahead c~rry and 
ripple carry outputfof high-speed counting applications. 
The 25LS160 and 25LS162 a're decade counters and the 
25LS161 and 25LS163 are 4-bit binary counters. Counting 
or loading occurs on the positive transition of the clOCk 

. pulse. A LOW level on the load input causes the data on t!le 
A, B, C and D inputs to be shifted to the appropri!!te Q 
outputs on the next positive clock transition. ,. 

. ',' , 

The 25LS160and 25LS161 f!'!ature an asynchronous clear. 
A LOW level at the clear i!1put sets the Q outputs LOW reo 
gardless of the other inputs. The 25LS162 and 25LS163 

I have a synchronous clear. A LOW level. at the clear input 
sets the Q 'outputs LOW' after the next positive clock tran
sition regardless of the enable inputs. 

@ Ie. MASTER 1977 

PIN-OUT DIAGRAM 

1 2 .3 4 5 6 7 ill 
CLEAR CK ~ ~ P GI'4D 

. V' ····ENABLE 
DATA INPUTS 

15 

16 

2 3 4 5 6 

Die Size .070 x .118 - all 4 types 

Both count-enable inputs Pand T must be HIGH to count. 
Count enable T is included in the ripple carry output gate 
for cascading connection. 

~AYTI1EO:3l 
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Synchronous BCD Decade Counters 25LS160 ,25LS162 

Synchronous 4-Bit Binary Counters 25LS161 25LS163 
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CLR 1 
CLEAR <>-'--<l~ 

LOGIC D'IAGRAMS 

25LS160 
Synchronous Decade Counter 

CK~2~-t~====~~==~===;~==~====~~==+===~~ CLOCK 

LOAD ~~:Ef=fSFg~~~~ 
EN PRIPPLE . 
EN T CARRY 

25LS162 synchronous decade counters are similar; how-
ever, the clear is syn~hronous as shown for the 25LS163 
binary counters, 

CLR 
CLEA R <>--_<£>-.., 

25LS163 SYNCHRONOUS 
BINARY COUNTER 

CP CLOCK o--+--Do+---t----t---~--t__-_t"--__t-___, 

25LS161 synchronous binary counters are simil~r; however, 
the clear is asynchronous as shoWn for the 25LS160 decade 
counters. 

11 

RIPPLE 
CARRY 

@l Ie MASTER 1977 
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. ,' 
25LS160 25LS162 

" . Synchronous eeDO,cade Counters' 
25LS161 .25LS163 

.. I, 
. : Syne;hronous 4-91t Binary Counters 

Jj 

Recommended Operating Conditions 
"I'· MUItary f:ollUllerclal 

Min Nom Max Min Nom ' Max 
Unit 

~pply voltage, Vcc 
, 

'·4.5 5 '5.5 4.75 5 5.25 V 
" Higtt;levefoutput curr~nt','IOH , 440 .,.440 pA 

Low-level output CI.i.rrentiloL I . 
:. 8 ;. 8 mA 

, pPeratlng f~~-air temperature,.T'" .. ':, . -5.5 125 ,0 JO "e' 
-

I'! 

.EI8i:trical Characterlstlcs Over RecommeridedFree~Alr Temperature Range (Unless Otherwise Noted) .. 

Pa;a"'~.r. " T.st;Conditions* >. 
Military Commercial 

.Unlt ·Mln. Typ** Max Min ·Typ** Max , ' I ' 

VIH .' 2 2, V 
VIL 

. 'i, i', .O~ 0.8 V 

VI VcC=MIN, 11--18mA 
" 

-1,5., -1.5 V 
VCC=MIN, VIH=2V, .. , 

VOH VIL =VUimax, 10H = -44O#.tA " 
2.6 3A - 2.7 3.4 V 

". 

VOL 
Vcic=MIN, Vlw2V, IIOL :i04mA 0.25 OAO 0.25. 0.40. 

V 
.' VIL =YILmax, r'OL =8mA 0.35 ~M5 0.35 0.5 

Data or enable P 9·1 0.1 

Load, "lock •. .or 
, 

II enable't VCC=MAX, VI=7V 0.2 0.2 rnA 
Clear (L5160,161 

,. 
'0.1 0.1 - , , 

Clear (1.5162,163 0.2 0.2 
Data Or enable P. 

. , 
20 20 . 

. Load, clo.~.k,or 
. . , -

flH enable T VCC=MAX, VI'=2.7V 40 40 pA 
CleadLS160,161 , 20 20 
Clear (L5162,163 , 40' .. 40 
pata or enable P . . ,-0.4 ,-0.4 

L~~ cloCk, or . , :;' (\ 

IlL enat)le'T VcC=MAX,' V,=O.4V .- -O.S "'0.8 mA 
. ClearlLS160,.161) ':'0.4· -:0:4 

ClearlLS162,'163 '. '. --0.8 . .-0·8 
lost \. Vcc=MAX ':15 '-85 -15 ~8~ rnA 
fCCH '. . Vcc=MAX, . See Note 1 

, 
18 31 , 18 ,31 mA 

fCCl ,. " Vcc=MAX, Se~ Note 2 :. I , 19 32 19 32 mA 

"For condition. shown 8$ MINor MAX, use the apPrC)priateilalue specified under.reCOmmended operating conditions for the applicable 
davicetype:·. ..... . . . .. '.' ' , . .' / . ', \ -

.... Alltyp~lvalueureatV(;C=5V,TA .. 25C ... , " . 
tNot mo'" then one . Output Should be shorted at a time. 

NOTES:' . . . '. .. , 
.1. 'leCH is measured with the load input high, then Bgain with the load input low, with all other inputs high and all outputs open. 

, \"', . .,,',. 

2: 'eCL is measur~ wl1h the cl~k input high, then again with the ctoekinput low. with' all other inputs low lind all outputs open. ' 
; (' . ~ 
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Synchronous· BCD Decade Counters· 
Synchronol,Js 4-Bit Binary Counters 

Switching Characteristics, Vee = 5V, T A = + 25°C 

Parameter 
+2Soc 

. Unit 
Min Typ Max 

Teat CondlUona: CL = SpF, RL = 2kO 

tpLH Clock to Carry Output 25 35 
Clpck to Carry.Output 20 35' ns 

tpHL 
tpLH Clock to Q'Output with Load 10 18 

Input HIGH 15 20 
ns 

tpHL 
tPLH Enable T to Carry Output 

15 20 I·· ns 
tpHL 9 14 
tpLH Clock to Q Output with Load 10 18 

ns 
tpHL Input LOW 14 20 
tpHL (Note 1) 14 28 ns 

Clock 25 
tpw 

Clear 20 
ns 

Data - A,B,C,D 20 
Enable P 20 

ts 
Load, Enable T 20 ns 

Clear (Note 2) 20 
th 3 ns 
fmax ·30 40 MHz 

NOTES: 
1. Measured from clear input on 25LS160 and 25LS161. Measured from clock input on 25LS162 

and 25LS163. 
2. Applies to 25LS16.2 and 25LS163 only. 
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25LS160 25LS162 

25LS161 25LS163 
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25LS160 25LS162 Synchronous BCD Decade Counters 
25LS161 25LS163 Synchronous 4·81t B1n.ary Counters 

TYPICAL CLEAR, PRESET, COUNT, AND INHIBIT SEQUENCES 
CLEAR 

. 25LS160 U (AYNSCHRONOUS) 

'. , --------------------------~--------CLEAR ---, \1 (SYNCHRONOUS) 
25LS1~ . -r ~ __ ~ ________ ~ ________ ~ ____ __ 

,LOAD U 
c= 

bATA B .J . {

A.J 

INPUTS ,C.,;jl""'·-i--+---.,.,.·} 'c'= 
.--' 0, ___ ---, ___ '-' 

CLOCK __ --'-.., 

25LS160 
CLOCK 
'25LS1~ 

ENABLE P __ -;.,_ ..... , 

ENABLET: :I~-+------~----~------.~I ---;.,-..... , ~---

. {' QA = = ::J .I 
. , , 

\ Q ---'L{l' , ,. t. B _ _ _ '--' _____ --' I 

OUTPUTS. ,~::' . ::w--\'--'--------------;-~--------
._ - -. I. ' .... ___ -, I 

. '. Qo_ - ' I 1 '--___ ~:,---_------
I ' I , , 

RIPPLE CARRY ----'""'i-.~:i-::-... I1'= _ _:____:::__::~:-___r-------
OUTPUT \ • .: 7 i-; ,8 __ 9_' 0 1 2 3 i 

_. COUNT---IllOi-- INHIBIT----.,-
CLEAR PRESET 

CLEAR 
25LS161 U (ASYNCHRONOUS) 

CLEAR .~ 1,-------------------------------
'25LS163. '--+J (SYNCHRONOUS) 

DATA 
/ INPUTS 

----;.' ~ , ,.------------....... ------------------
LOAD I U I , ,--

A __ -,'+'_--," . , , ,-'-B __ --+! _--,', __ 

C . ,r---+; -. --,.' --
--l , ''-_ 

O ..Jr----+:--......,,- -
. I '--

... ,' 

-' 
CLOCK --~'..., 
25LS161 
CLOCK 
25LS163 

ENABLEP __ --';-~I 1'--_--... 1 " 
ENABLE T _' ____ ':..' _:-': ... ,------.,.....----+-----......,. ,-I __ _ 

, I 

OUTPUTS 

QA---· : - - -'--~-::-' , . , 
QB = = _-.'.....,... +-, __ ... ,-__ ,..,1 : 

Oc - - -. .... ' --------~ : 
...,..-~ . '-----:,i-, ------_------,. 

Q -:-- , I : 0 __ -'--' '--____ -:-_________ _ 

, : 
RIPPLE CARRY ...;...-----'-1:~~~_:___:t. !:o--o::--'"':-i'-'----__,.-----

OUTPUT . 112 13 14 21 
\ I I I', --fol--INHIBIT----

, CLEAR PRESET, '. 

@ Ie MASTER 1977 

~LS160,25LS162' 

Illustrated belOw is the following sequence: 
1 ... Clear outputs to zero . 
2. Pre~t to BCD seven '. ' 
3. Count to eight. nine, zero, one, two, and three 
4. Inhibit 

25LS161.25LS163 

Illustrated below is the follOwing sequence: 
1. Clear outputs to zero 
2. Preset to binary twelve , 
3. Count to thirteen; fourteen fifteen,\zElro, 

one, aild two / 
4. Inhibit 

/ 
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Synchronous BCD Decade Counters 25L$1f)() 25LS162 

Synchronous ~Bit Binary Counters 25LS1G125LS163 

NOTES: 

CLOCK' 
INPUT 

FIGURE 1 

PARAMETER cM~SURI:MENT INFORMATION 

---01 ..... twklocki 
I, 

.E;;;\. r- 3V 

I ~-. ~----w 
~'tpLH '--t- tpHL '" 'I 
1 1 • ' , 

I 1_8IIIre at tn+11 I I_asure at tn+21 

l"t.3v I; i,11 .• 33VV. I, / 

----I~· ~~ I, 
I - ............. tpHL .--t- tpLH 

OUT"UT, 
OB 

OUTPUT 

Oc 

1 I I I_asu,. at tn+41 'I I .......... at tn+21 

; I \1 'j 1 ~ , VOH 
I ' ,1.3V I UV '" 

" • . It. V 
I I ' )) I ,-------- OL 

I L.-....t... 'PHL ..-+ tPLH 
I ' : lmeasu,. "1 tn+81 I lmeasure attn+41 Ir------------- VOH 

:. 1 ~s ; l ~.~ ----_ .. VOL 

: ,:---; ::~re at tn~ ::..,~ at tn+81 

ciUTPUT---..:-----~I:---,~1 ~nN!~ BI /" ' 
aD 1.3V ". 1.3V 

I ' S ,_':" '- ..., - -

VOH 

VOL 
r---r tpLH !--t-tPHL 

RIPPLE : ,....~ __ ' -,: lmeasure at tn+O or,.tn+161 VOH 

'::~T I uv '\ -1~S; Note BI - --- - - - - - -

___ oJ. \--n ' VOL 

VOLTAGE WAVE,FORMS 

A. The input pulses are supplied by e generator having the following characteristics: PRR .. MHz, duty cycle" 50%, Zout ... 500: 
tr " 15 ns, tf .. 6 os. Vary PRR to measure fmax. ' 
B. Outputs Qd and carry are tested at tn+1025LS162, and at tn+16 for 25LS163 where tn Is the bit time when all outputs are low. 

t[AYTHEO~ 
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25LS160 25L~162 Synch~onous BCDI D"cade Counters 
25LS161 25LS163 Synchronous4-Bit Binary Counters 

\. 

CLOCK INPUT 
25LS160 

25LS161 

CLEAR 
INPUT 

LOAD 
INPUT 

DATA INPUTS 
A,B,C, 'AND D 

FIGURE 2 

PARAMETER MEASUREMENT INFORMATION 

\ 1.3V i 1.3V ' 3V 
':':twlcl~k):;C~- - - - -- _ ... -- - - - -- OV 

\1.3V 1'~V ____ uj ____ -' _________ ~ : 
j4'twlclear)'" l :- tsetup -I ' 

! ~1.3V l'~_~ __ _____ u __ ~: 
. 1 l ..... tsetuP...,. ' 3V i ~uv t,~v---~-~--~--u_- OIl 

....,tpHL.... -'tPLI:.. ..... 

QOUTPUTS :, \1' : ,I ,-------...... -....;--.- VOH 

~~!~~ 0D OUTPUTS 1 \. 1.3V , : r ~_ ~.~v ____ ;... _ _ _ _ _ _ VOL 

25 ... S160~tPHL'-'1 I I. .' tPLHlmeasureattn+2 ortn+4) 
I I 1,-'_ - - - --- .. - - - - ... - VOH 

OB AND' Oc OUTPUtS: '\L I 1 II ',( 

25LS160 : . ' "\ 1.3V ,~ ,t ~.3~ __________ ~ _ VOL 

, I _-""'11------- 3V' 

! t':3~ \"'-;;:;:,f_.i., .... :_··3 
... 

V 
\1.3V 

ENA8LEPO~ 
, ENABLE T ---...;.1-------------- I: tPLH 1-.1 I- .1' tpHL 

__ ...... .;.i_' _______ -+_--I·--~~l-tse_t":"'u-p---..... X·3V \:i-RIPPLE 
CARRY 
OUTPUT 

I I 

OV 

VOH 

VOL' 

.... tsetuP-t I r-----------....;;.,..-- 3V 

~~~NPU~ f,1.3V ,,~V l'~V _________ u ___ OIl 

25LS163 , , , ' -1tP'HL:- ~tPLHt-r---------....;-_ 

~~~~UTS, i '\ 1.3V l' 1_'1._3v_,_, ___ ' _' __ ' ____ ' 
OA AND 0D OUTPUTS - I. "':-' -' -----J;:~.~: 
25LS162 -..j tpHL '-I ... r .; , tPLHlmeasure at tn+2 or tn+4) !r-- ~ - - -- -,- - ~ 
:'::.'! Oc 0U11'\JnI '\ '"''' t ~.~V ___________ _ 

VOH 

VOH 

VOL 
VOLTAGE ~AVEt=ORMS 

NOTES: 
A. The input pulseS are supplied by generators having the followin~ characteristics: PRR .;; 1 MHz, duty cycle';; 50%, Zout "" 500; 

tr .;; 15 ns, if .;; 6 ns. 

B. 'E",able P and enable T setup times are measured at tn = O. 

@ IC MASTER 1877 
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Synchronous BCD Decade Counters 25LS160 25LS162 

Syn~hronous 4-Bit Binary Counters 25LS161 25LS163 

TYPICAL APPLICATION DATA 

N-BIT SYNCHRONOUS COUNTERS 
This !ipplication demonstrates how the look~ahead carry circuit can be used to implement a high-speed n-bit counter. The 
25LS160 or 25LS162 will count in BCD and the 25LS163 will count in,binaiy. Virtually any count mode (modulo-N. N1-to 
N2. N1-to-maximum) can be used with this fast look'a~ead circuit. ' 

NT H-COU 
L= OISA SLE-

NT H=COU 

L - Ol~A SLE-

r--

, 
INPUTS 

~ 

111 t 1 
LO A S C 0 

ENP 

RIPPLE 
ENT CARRY 

OUTPUT 

~CK 

OA Oc 
CLR Os 00 

INPUTS 
,..---:-A---... 

! I I I I 
LO ABC 0 

~ ENP 

RIPPLE 
~ EN T CARRY 

OUTPUT 

>CK 
OA Oc 

CLR Os 00 

INPUTS 

~ 
1 I I I I 

LO A S C 0 

'-- ENP ;-

-
RIPPLE 

r-- EN T CARRY r--
OUTPUT 

- >CK ~ 

OA Oc 
CLR Os O[) 

INPUTS 

'111:11' 
LO ABC 0 

ENP 

RIPPLE 
ENT CARRY 

OUTPUT 

>CK, 
OA Oc 

CLR Os 00 

-+ TO MORE 
SIGNIFICANT 
STAGES 

ca ' CLEAR I I J T 
a: 

CLOCK 

tEAYTHEO!J 

343-4 

"--r--' '----.,..--I 
OUTPUTS OUTPUTS 

~ "--r--' 
OUTPUTS OUTPUTS 
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,25LS181 

iFEATURES 

• '. • 
• • 
• • • 

Provides '16 arithmetic operations 
Provides 16 logic operations 
Fulllook-aheiKI for high-speed arithmetic operation 
on long words ' , , 
Higher speed compared to 9LS/54LS and 9LSn4LS 
SmA sink cUrrent Gv,r full mili~rv tem~rature 
range 
soinV improved VOL compared to 9LSn4LS 
40101lA soureecurrent ' 
100% reliability aSsurance testing in compliance with 
MIL-8TO-883. 

DESCRIPTION 
The 25LS181is an arithm,etic logip unit (ALU)/function 
generator which has a complexity'af 75 equivalent gilteson 
a monolithic chip. This circuit performs 16 binarvarithme
tic operations on ,two A-bit w~rd~as shown in Tables 1 ,and 
2. These operations are selected by the f9ur function-select 
lines (SO, S1, S2. S3) and include addition, subtraction, de
crement, and straight transfer. When performing arithmetic 
manipulations, the internal' carries must be enabled by 
applying-a low-level voltage to t~e mode controiinput (M). 
A full carry look-ahead scheme is made avai~ble in these 

, devices for fast, simultaneous carry generation b~ means of 
two cascade-outputs (pins 15 and 17) for the four bits in 
~he pack~e~ When used in conjunction with the 182, full 
carry ahead look-ahead circuits, high-speed arithmetic 

, operations can 'be performed~ . 

If high speed is not of importance, a ripple-carry input 
(Cn) and a ripple-carry output (Cn+4) are available. 
However, the ripple-carry dela'V has also been minimized so 
that arithmetic manipulations for small word ,lengths 
can be performed wltbout external circuitry. 

PIN NUMBER 2 1 '23 22 21 
Actille-high data (Table 1) AO BO A1 B1 Aa 
Active-low data (TabI82) At» 130 A1 13, A2, 

20 

82 

132 

4.;81t Arithmetic Logic Unit 

The 25LS181 will accommodate active-high ,or a,ctive-Iow 
data if the pin designations are interpreted as follows: 

Subtractiof\ is accomplished by 1's complement addition, 
where the' 1 's complement ,of the subtrahend is gener"ted 
internally. The resultant Qutput is A-B-1 which requires an 
end-around or forced carry to provide A-B; 

The 25LS181 can also be utilized as a comparator. The 
A = B output is internally decoded froll'! the function outputs 
(FO, Fl, F2, F3) so that when two words of equal magni
tude are appliedat the A and B inputs, it will aS$ume a high ' 
level to indicate eqiJality (A = B).-::fhe A,LU should be in 
.the subtract mode with Cn = H when performing this com
parison. The A .;. B output isopen-collector so that it can 
be wire.AND rionnected to' give a comparison for more than 
four bits. The carry output (Cn-l:4) can' a'lso be used to 
supply relative magnitudeinformation~Again, the ALU 
should be placed in, the subtract mode by placing the 
function select inputs, 'S3, S2, S1, SO at L, H, H, L, 
respectively; 

INPUTCn OUTPUTCn+4 
ACTIVE·HIGH DATA ACTIVE-LOW DATA 

IFIG\JRE ,11 IFIGURE 21 
H H A <; BI A;;>B 
H L A>B A<B 
L H A<B A>B 

IL L A-'B A'''B 

These circuits have been designed to not only incorporate 
all of the designer's requirements for arithmetic operations, 
but also provide 16 possible functions of two Boolean v~ri
abIes 'without the use of external, circuitry. These logic 
functions are selected by USI! of. the four function-se,lect 
in~uts (SO, S1', S2, S3} with the mode-contrdl input(M) 
at a high level to disable th~ internal carry. The 16 logic 
functions are detailed in Tables 1 and 2 andincl'ude 
exclusive-OR, NAND, AND, NOR, and OR functions. 
,'. . ' .... :.. 

\1. 18 9 10 11 13 7 16 15 17 

A3 B3 FO Fl F2 F3 -en fn+4 X V 

A3 133 F'O F', F'2 F'3 en Cn+4 If l; 

PIN-OUT DIAGRAM ' 

3, 

/' 

23 

22 

.Ie MASTER 1877 
, , 

; , I,..UTS 
,..-......,--/A"" __ ..... 

11@ 
51 M FO Fl F2 GND 

'-----------.v,...-------:'· ' '---y-J 
INPUTS ' OUlPUTS 

~Oie Size :074 )(.085 
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4-Bit Arithmetic Logic Unit 25LS181 

ALU SIGNAL DESIGNATIONS 

The 25LS181 can be us~ with thtl signal designations of eitl'l.er Figure 1 or Figure 2. 

The logic functions and arithmetic operations obtained with signal designations as in Figure,l are given in Table 1 ; those 
. obtained with the signal designations of Figure 2 are given in Table 2, 

(2) (1) (23)(22) (21 )(20) (19)(18) 

(7) 

25LS181 A=B (14) 

(8) 

(9) (10) (11) (13) (16) (17) (15) 

,..--'--. 'I ~~X 
(3) (4) (1)(2) (14) (15) (5) (6) 

X m 

Cn 54182 
(13) 

V (10) 

Cn+x 

(12) (11) (9) 

FIGURE 1 

(FOR TABLE 1) 

TABLE 1 

ACTIVE-HIGH DATA 

M'H M - L: ARITHMETIC OPERATIONS 

SELECTION LOGIC en'" H Cn = L 
S3 S2 5,- So FUNCTIONS (no carry) (no carry) 

L L L L • • A • • A • ~ A PLUS 1 
L L L H F '" A+8 F"'A+B F • IA • BI PLUS 1 

L L H L • = liB • = A + 11 • = IA + III PLUS 1 
L L H H F = 0 • = MINUS 1 12-, COMPLl • = ZERO 
L H L L F - All •• A PLUS All • = A PLUS AB PLUS 1 
L H L H ,=11 • = IA • BIPLUS Aii • • IA • BI PLUS All PLUS 1 
L H H L • = AGB • = A MINUS B MINUS' • • A MINUS B 
L H H H • • All • = All MINUS 1 • = All 
H L L L .=lI'B • = A PLUS A8 • • A PLUS AB PLUS 1 
H L L H F =A0B ~ = A PLUS B • = A PLUS B PLUS 1 
H L H L F-8 F = IA + 111 PLUS A8 • = IA + iiI PLUS AB PLUS' 
H L H H F - AB F = A8 MINUS 1 F = AB 

H H L L F - , F • A PLUS A' F = A PLUS A PLUS 1 

H H' L H F-A+11 F = IA ... 81 PLUS A • = IA + 81 PLUS A PLUS' 
H H H L f-A+B F = IA + 111 PLUS A F = IA + 111 PLUS A PLUS' 

H H H H . F· A F = A MINUS' '-A 

• Each .bit is shifted to the next more significant position, 
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(2) (1) (23) (22) (21)(20) (19) (18) 

A3 B3 

Cn 

25LS181 A=B (14) 

(8) M 

p 

(9) (10) (11) (13) (16) (17) (15) 

I I 
I 

(3) (4) (1) (2) (14) (15) (5) (6) 

p (7) 

Cn 
54182 

(13) 
.G 

Cn+x 

(12) (11) (9) 

FIGURE 2 

(FOR TABLE 2) 

TABLE 2 

ACTIVE·LOW DATA 

MoH· M - L; ARI·1HMETIC OPERATIONS 

SELECTION LOGIC en" L Cn=_H 
53 S2 SI So FUNCTIONS (with carry) (with ...... yt 

L L L L F - A • A MINUS 1 • ~ A 
L L L H • - All • ~AB MINUS 1 F ~ A8 

L L H L F A'S F' AiiMINUS 1 F - All 

L L H H F ~ 1 • - MINUS 1 In COMPI F ' ZERO 

L H L L F" A7B • - A PLUS IA .111 F= A PLUS IA + 111 PLUS 1 

L H L H F • 11 F ' A8 PLUS IA + 111 • ' A8 PLUS IA + 111 PLUS' 
L H H L ··kwB F ' A MINUS B MINUS' F ' A MINUS B 

L H H H '=A+1I F " A +! • = IA + III PLUS 1 
H L L L F·' AB F = A PLUS IA • BI • • A PLUS IA + BI PLUS 1 
H L L H F· A0B F = A PLUS B F ._ A'· PLUS 8 PLUS 1 

H L H l F·8 • = All PLUS (A + 81 F = All PLUS IA + 81 PlUS 1 

H L H H F ;; A" B F=A+8 F = IA + 81 PLUS. , 

H H L L F=O F-APlUSA' F ~ A PlUS A PLUS' 

H H L H F = All F. = 1'8 PlUS A F = A8 PLUS A PLUS' 

H H H L • ;AB F· All PlUS A • • All PlUS A PLUS' 
H H H H F 0 A F-A F'APlUS' 
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LOGIC DIAGRAM 
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411iBit Arithmetic Logic Unit 25LS181 

, I \ ' , ' , 

Recomme'nded Operating Conditions 
, Military Commercial 

Unit 
",In Nom Max Min Nom Max 

Supply voltage, Vec 4.5 5 5.5 4.75 5 5.25 V 
High-level output current, IOH(AII outPl,.lts except A = B) -440 -440 p.A 
Low-level output current, lOt , 

\ 4 8 mA 
Operating free·air temperature" T A -55 125 0 70 °c 

o Electrical Characteristics Over Recommended Free·Air Temperature Range (Unless Otherwise Noted) 
'0 
:::s 
"'0 

.~ 
,~ 

c::: 
&1 

J::. 

~ a: 

Parameter Test Conditions· MlII~ Comrtaerclal 
Unit 

Min Typ·· Max: Min Typ** Max 

VIH 2 2 V 
VIL 0.7 0.8 V 

VI Vcc=MIN, 11=-18mA ~1.5 -1.5 V 

VOH 
Any Output VCC=MIN, VIH=2V, 

2.5 3.4 2.7 3.4 V except A = B VIL =VILmax, IOH=-400JlA 

A=B Vcc=MIN, VIH=2V, ' ' 
,( I 

IOH Output only VIL =VILmax, VI=VI~ or VIL 
100 100 , JlA 

All outputs Vcc=MIN, VIW2V, 
IOL =4mA 0.40 0.40 

VOL VIL =VILrnax VI";VIHor VIL 
IOl =8mA 0.45 0.45 V 

Output G - IOl =16mA(G) ,0.55 0.55 
Mode input 0.1 0.1 
Any A or B 

0.3 0.3 
II input VCC=MAX, VI =5.5V mA 

Any 5 input 0.4 0.4 
Carry input 0.5 0.5 

Mode input 20 20 

I.lH 
Any A or B 

YCC=MAX, ' Vl'z2.7V 
60 60 

p.A 
Any S input 80 80 
Carry input 100 100 
Mode input -0.36' -0.36 

Any A or B 
-1.08 -'1.08 

III input VCC=MAX, VI= 0.5V ./ mAl 

Any 5 input 
, , -1.44 -1.44 

Ca~ry input 
'-., -2 -2 

lost AnY~tPut 
excbp A=B Vcc=MAX -15 -85 -15 -85 mA, 

Vcc=MAX 
I Condition A 20 32 20 34 

rnA Icctt Condition B 21 35 21 37 .. .. *For conditions shown as MIN or MAX, use the appropriate value specified un~er recommended operating conditions for the apphcable 
device type." 0-

**AII typical values are at Vee = 5V, T A = 25 C. 
tNot more than one output should be shorted at a time. 

ttWith outputs open, ICC i~ measured for the follrlwing conditions: 
A. 50 through 53. M and A inputs are at 4.5V. all other inputs are grounded. 
B. 50 through 53 and M are at 4.5V. all other inputs are grounded,. 

t;YTHEb~ 
CD) Ie MASTER 1977 



, - 25LS181 4-BitArithmetic,LQ,gicl.Init· 

SwItching Characteristics, V:c = sv, TA = +2SoC 

Parameter ~ I :::::) ,<OU~:utl: Min t~::C I Max 1 Unit 

Test Conditions: CL = 1SpF, RL =: 2kO (SeeFi~, Aon page 2-147) 

tPlH I . ·.·.···1 I 14 1 25 I 
tPHl - I Cn Cn+4 I I .131 14 I ns 

M =OV. SO = S3 =4_5V.S1 =,S2 = oV (SVM mode) . \ 

tplH 1 'A' A . B C I . I 24 1· 331 
tPHll ny. or n+4 I I 17 I 31 I' oS 
M = OV. SO = S3= OV. S1 = S2 = 4.5V (OIFF model" 
tPlHI ", .' I 'I 241 35 I 
tPHl ' I Any A or B Cn+4 I I 29 I 351 ns 

M =-()V. (SUM'or OIFF mode) 

tpLH I C Any 'F I 
tpHL 1 n 1 

I 12 I 19 I 
I ,12 I 18 I ns 

M= OV. SO =S3 =4.5V. S1= S2= OV (SLlMmode) 

tPLH I Any AorS G I 1 12 I 251 
tpH L I' I I 151 23 I ns 
M = OV. SI) = S~= OV. Sl = 82 = 4.5V (OIFF mode) '. 

tPlH I Any A or B G t I 201 2/? I ns 
tPHl I·, I J 17 I 251 
M = OV. SO = S3 ':" 4.5V. S1= S2 = 4.5V .(SUM mode) 
tpLH I 'I 1141 26 I 
tpHL I Any A or BPI I 20 I 26 i ns 

M = OV. SO = S3::; OV. S1 =S2 =4.5V(OIH mode) 

tpLH II Any A or B , p-I, II 24 I 30 I ns 
tpH l .... 22 I 26 I 

M = OV. SO= S3 = OV, S1 = S2= 4.5V (OIFF mode) 
tpl'Hl 'A' S' F 1 I 24 I 30 I 
tpHl" I jor ij I I 151191 ns 

'---; 
M = 4.5V(logic mode) 

~------~-.--~----.-----~-.---~~~~~,--~I. 
tplH I I I 17 I 31 I 
tPHl I Aj or Sj Fj I' I 151 25 i ns 

M =OV, SO =83 = OV, S1 = S2 = 4.5V (01 Ff mode) 

tPlH .1 A A' S A S 1 1 33 I 50 1 , ns 
tPHL I ny Or = J . I 29 I 45 I 

@ Ie MASTER 1977 
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4-Bit Arithmetic Logic Unit 

~YTHE03l 
349-2 

PARAMETER MEASUREMENT INFORMATION 
SUM MODE TEST TABLE 

FUNCTION INPUTS: so = S3 = 4.5 V, S1 = S2 = M = 0 v 
OTHER INPUT 

INPUT OTHER DATA INPUTS 9UTPUT OUTPUT 

PARAMETER UNDER 
SAME BIT 

UNDER' WAVEFORM 
APPLY APPLY APPLY APPLY 

TEST TEST 
4.SV GND 4.5V GND 

'-
tPLH A, B, None 
tPHL 

Remaining 
Cn 

A and B 
F, In·Phase 

tpLH B; A, None 
tPHL 

Remaining 
Cn 

A and B 
F, In·Phase 

tpLH 

tPHL 
A, B, None None 

Remaining 

A and B, Cn 
P In·Phase 

tpLH 

tPHL 
B, A, None None 

Remaining 

A and B, Cn 
,P In-Phase 

tpLH 
A, None B, 

Remaining Remaining 
G In·Phase 

tPHL B A,C n 

tPLH 
B, None A, 

Remaining Remaining 
G In·Phase 

tPHl B A,C n 

tPLH All All Any F 
Cn None ·'None In-Phase 

tPHL A B Or C n +4 

tPLH A, None B, 
RemaIning Remaining 

Cn -+4" Out-af·Phase 
tPHL B A,C n 

tPLH B, A, 
Remaining , Remaining 

Cn +4 Out-af-Phase None 
tPHL B A,C n 

DIFF MODE TEST TABLE 
FUNCTION INPUTS: 'S1 = S2 = 4.5 V, SO = S3 = M = 0 V 

OTHER INPUT 
INPUT OTHER DATA INPUTS OUTPUT OUTPUT 

SAME BIT 
UNDER WAVEFORM PARAMETER UNDER 

APPLY APPLY APPLY 4PPLY 
TEST TEST 

4,5 V GND 4,5V GND I 

'PLH S, 
R~malnlng Remaining 

F, In-PhaSP A, Nor.~e 

'PHL A B,C n 

'PLH None 
RemcHnlng RemainIng 

F, Out-af·Phase B, A, 
'PHL A B,C n 

tPLH A, B, None 
Remaining 

P In·Phase None 
tPHL A and B, Cn 

tPLH A, None None 
Remaining 

P Out-ol·Phase 
tPHL 

B, 
A and e, C~ 

tPLH A, B, None None 
Remaining 

G tn·Phase 
tpHL A and B, Cn 

tPLH B, A, None 
Remaining 

G Out-oi-Phase None 
tPHL A and B. Cn 

tPLH B, 
RemalOlng Remalmng 

A~B In-Phase A, None 
tpHL A B,Cn 

tPLH A, None 
Remaining Remaining 

A=B Out-of Phase B, 
tpHL A B.C n 

, tpLH All Cn+4 In-Phase Cn None None None 
tPHL A and B or any F 

tPLH 

tpHL 
A, B; None Nonl\ 

Remaining 

A.B.Cn 
Cn+4 Out,ot,Phase 

tPLH B; None A, None 
Remaining 

Cn+4 In ,Phase 
tPHL A.B.Cn 

LOGIC MODE TEST TABLE 
FUNCTION INPUTS: S1 = S2 .. M =4.5 V, SO .. S3 .. 0 V 

OTHER INPUT 
INPUT OTHER DATA INPUTS OUTPUT OUTPUT 

UNDER 
SAME BIT 

UNDER WAVEFORM PARAMETER 
APPLY APPLY 'APPLY APPLY 

TEST TEST 
4.5 V GND 4.5 V GND 

tpLH A, 
tpHL 

B; None None 
Remainir-9 F; Out,ot,Ph,se 

A andB.Cn 

tpLH 
Bj A; None None 

Remaining 
~; Out·ot,P,hose 

tPHL A and B,Cn 

25LS181 
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25LS190 SynchronouS BCD Decade Up/Down Counter 

25LS191 Synchronous 4-BitSinary Up/Down Counter 

\ 
FEATURES 
" ' , 

• ,Single up/downcount mode control line 
• Asynchronousparallelload 
• , CO"'"t enable, parallel load control inputs 
• Cascadable 
• ! Higher speed compared to 9LS/54LS and 9LSn4LS 
• SmA sink current over full military temperature 

range 
• 5(hriV imptoved VOL cOmpared to 9LSn4LS 
• 440IlAsource current 
.. 100% reliability assurance testing in compliance With 

,. MI L-STD-883 . 

DESCRIPTION 
The 25LS190 and 25LS191 are synchronous, reversible upl 
down counters having a complexity of 58 equivalent gates. 
The 25LS191 isa4-bit binary counter and the 25LS190 is 
a BCD counter. Synchronous operation is provided by hav
ing all flip-flops clocked simultaneously so that the'outputs 
change coincident with each other whj!n so instructed by 
the steering logic. This mode of operation eliminates the 
output counting spikes normally associated with asynchro-

• 'nous (ripple clock) counters. ! 

The ou~puts of the four master-slave flip-flops are triggered 
on a low-to-high-Ievel.transition of the clock input if the 
enable input is low. A ,high at the enable input inhibits 
counting. Level changes at the enable and down/up inputs 
should be made only when the clock input is high. The 
direction of the count is determined by the level of the 
down/up input. When low, the counter counts up and 

, whim high, it counts down. 

These counters are fully programmable; that is, the. outputs 
may be preset to either level by placing a low on the load 
input and entering the desired data at the data inputs. The 
output will change to agree with the data inpllts Indepen
dently 'of the level of the clock input. This feature allows 

Recommended Operating Conditions 

SuppIYl/oltage, Vee , 
High-level output current, IOH 

Low-level output current, IOL 

InplIt clock frequency, fclock 
Width of clock input pulse,tw{cIClCk) .' 

Width of load input pulse, tw{load) 
Data setup time, tsetuP (see Figures 1 and 2) 
Enable to clock setup time, t$etuo 
Data hold time, thold 
Operating free-air temperature, T A 

@ Ie MASTeR 1977 ' 

the counters to be used as modulo-N dividers by simply 
modifying the count length with the preset inputs. 
The clock, down/up, and load inputs are buffered to 
lower the drive requirement which significantly reduces, 
the number of clock drivers, etc., required for \Iong r;>arallel 
words . 

Two outputs have been made available to perform the 
cascading function: ripple clock and maximum/minimum 
,count. The latter output produces a high-level output 
pulse with a duration approximately equal to one complete 
cycle of.the clock when the counter overflows or under
flows. The ripple clock output produces a low-level output 
pulse equlll in width to the low-level portion of the clock 
input when an overflow' or underflow condition exists. 
The counters can be easily cascaded by feeding the ripple 
clock output to the enable input of the succeeding counter 
if paralle,1 clocking is used, or to the clock input if parallel 

, enabling is used. The maximum/minimum count output Can 
be used to accomplish look-ahead for high-speed operation. 

PIN·OUT DIAGRAM 

INPUTS OUTPUTS INPUTS 
~~~ 
OATA ~C5MAX1!i DATA 

Vee A eK iXdMlN 9 e D 
lID 15 14 13 12 11 10 9 

12345671]J 
OATA OS IlA G ONlUPOc 00 GNO 
~~N~~ 

INPUT OUTPUTS INPUTS OUTPlJ1'S 

LOW INPUTTC;> LOAD SETS aA = A, as ,;. B, ac = c, aD = D 

Military 
Min '''''om Max 

4.5 5 5.5 
-440 

4 
0 25 

25 
25 -
12 
20 
0 

-55 125 

Commercial 
Unit 

Min Nom 

4.75 5 

0 
25 
25 

' 12 
20 
0 
0 

Max 

5.25 V 
-440 IlA 

8 mA 
25 MHz 

ns 
ns 
ns 
ns 
ns 

70 DC 
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\() 
::J 
"0 
C o 
.2 
E 
Q) 

(J) 

r:::::: 

2 
.t::. 
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Synchronous BCD Decade Up/Down Counter 2SLS190 

Synchronous 4-Bit'Binary Up/Down Counter 2SLS191 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 
Military Commercial 

Parameter Test Conditions' , Unit 
Min Typ" Max Min Typ" Max 

V'H 2 2 V 

V'L 0.7 O.S V 
V, Vee-MIN, 1,--lSmA -1.5 -1.5 V 

VOH 
Vee=MIN, V'H=2V, 

2.5 3.4 2.7 3.4 V 
V'L=VILmax, IOH=-440IlA 

VOL 
Vee=MIN, VIH=2V, IIOL =4mA 0.25 0.40 0.25 0.40 V 
VIL =VILmax IIOL =SmA 0.30 0.45 ,0.30 0.45 

Enable 0.3 0.3 
mA II 

Others 
VCC=MAX, VI=7V 

0.1 0.1 
Enable 

VI=2.7V 
60 60 

p.A IIH 'Others 
Vcc=MAX, 

20 20 
Enable 

VCC=MAX, VI=O.4V 
-1.0S -1.0S 

mA IlL Others -0.4 -0.4 
lost VCC=MAX -15 -85 -15 -85 mA 

Icc tt VcC=MAX 20 35 20 35 mA 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the ippllcable 
device type. 

**AII typical values are at Vee = SV, TA= 2SoC. 
tNot more than one output should be shorted at a time. 

ttlCC is measured with all inputs grounded and all outputs open. 

Switching Characteristics, Vee = TA = +25°C 

From To . +25°C 
Parameter (Input) (output) Unit 

Min Typ Max 

Test Conditions: CL = 15pF, RL = 2kSl (See Fig. 1 and 3 thru 7 on pages 2-99 and 2-100) 

fmax 
tpLH 
tpHL 
tPLH 
tpHL 
tPLH 
tpHL 
tpLH 
tpHL 
tPLH 
tpHL 

tPLH 
tpHL 

tPLH 
tPHL 
tPLH 
tp,HL 

~YTHEO~ 
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Load 

Data A,8,C,D 

Clock 

Clock 

Clock 

DOWn/Up 

Down/Up 

Enable 

°A,OS,OC,Oo 

°A,OS,Oc,Oo 

Ripple Clock 

OA,OS,OC,Oo 

, Max/Min 

Ripple Clock 

Max/Min 

, 
Ripple Clock 

25 35 MHz 
22 33 
30 39 

ns 

13 22 
29 39 

ns 

11 18 
14 21 

ns 

15 21 
16 30 

ns 

23 39 
22 39 

ns 

16 45 
25 45 

ns 

17 33 
12 33 

ns 

10 19 
'14 27 

ns 
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1,1 

25LS190 

25LS191 

CLOCK (141 

(S) 
~N/uP 

I , 

iNPUT A 

Sync~ronoU8 BCD Decade Up/Down Counter. 
Synchronous4-Bit B'lnaryUplDown Counter 

LOGIC DI~GRAM 

25LS190 

- ~ (13) RIPPLE b----..,;:..:.=.:. 
rL/,'. . CLOCK 

>-_.,..-4. ........ -41~ "-,-. __ ...;.....:1:..:.;12:.:.t MAXIMIN 
OUTPUT 

DATA ~U~I~~_~~~+4~~~-4--~4-~---~' 
INPUT B, ~t-t-t--t-+--+-'---+-'+-....,.,~ L-. .J;»---..... ---+--~I\ , 

___ ..--1----1 PRESET. (2) 
J 08"'--'--- OUTPUT 0B' 

. ....-L-
.-<t>CK 

J...-.j.~ K aB ,.... 
---, J, 

U~=t==t=t:=[-' :J'~ \ . CLEAR .~++++-+-44-~~~~r-)JI~--~1 
, , 

DATA 1~{1~O~1~~~4-~~i-t--+-~-+-+-~~ ___ ~ 
INPUT CUD-+----......... -4----7. 

...-...J.-'--I PRESET (6) 
J Dc OUTPUT Dc 

I. 

~t>CK 

'- t-.--f-..,.f ~LEA~ l-
V 

'. " 

DATA _(9_'_' -'----:---t-t-t-+..-t--+-I--+-+--I-+--t'-~ 
INPUT 0 ' , I ;b---_----+---:..~ , ~ 1 \ 

PR.:s-n (7) 
~----" J. ,00'1---. ........ OUTPU.! 00 -

f (11) 
LOAD 

v 

o 'C? MASTER 1~77 

----
, I 
~, 

L-< I>CK 

1..----1 K 00 I--
CLEAR 

i 

,l 
.\ 

\, . 
) 

[;YTHEO!2 
352 

... 
'0 -() .... ::::J 
'C c: 
·0 

() '.-
f6 

f/) 

,e: 
2 
s::. 
'~ 

as 
'0:: 



'-
S 
() 
:::s 
"C c: 
0 
(.) .-
E 
Q) 

CJ) 

c: 
0 
Q) 
.c: 
>. 
~ 

Synchronous BCD Decacle Up/Down Counter 
Synchronous 4-Bit Binary Up/Down Counter 

CLOCK 

DOWN/UP 

DATA 

INPUT A 

ENABLE G 

DATA 

INPUT B 

DATA 
INPUTC 

DATA 

INPUTD 

LOAD 

EYTHEO;J 
352-1 

(14) 

(5) 

(15) 
o-

(4) 
pr 
TIl -

(1) 

(10) 

/ 
I 

(9) 

, 

(11) 

LOGIC DIAGRAM 
25LS191 

--
-
~ 
J J -

--' 

~ J f -

FRP 
I f 

~ 
..J 
J 

r-r-

I 1 

~ 

i 

.r 

---'" 

J 

~ 

l' 

)" 

PRESET 
J QA 

~ ~CK 

K OA 
CLEAR 

Y 

A 
PRESET 
J QB 

~ ~CK 

K OB 
CLEAR 

'I' 

6. 
PRESET 
J Oc 

~ >CK 

K Oc 
CLEAR 

y 

1 
PRESET 
J QD 

L-< >CK 

~LEA'f 
Y 

~ 

r--

r--

~ 

(13) 

(12) 

(3) 

(2) 

(6) 

(7) 

25LS190 

25LS191 

RIPPLE 
CLOCK 

MAX/MIN 
OUTPUT 0 

OUTPUTQA 

OUTPUTQB 

OUTPUT QC 

OUTPUTQD 
I 
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, 

2~LS190 

25LS191 

~ynchronous BCD ~cade Up/DownCou~tttr 
" . ., 

Syn,chronous 4-,~it B,inary Up/Down Counter 

25LS190 TYPICAL LOAD, couNt AND INHIBIT SEQUENCES 

Jllustrated below is the following sequence:, 

1. ,load (prese~) to BCD seven, 
2'. Count up to eighJ, nine (maximum), zero, one, and two:' 
3: Inhibit. 

, 4, Count dow'n to one, zero (minimum);nine, eight, and seven. 

LOAD~ 
'I 1 

A I," 1 l' , 
~ ,Lo--. 

I 

B...1''''',--':-'' -
DATA , ,L..,_ 
INPUTS,·C...1~ : I -

",l,. _ 

D ' ,...:-.. 
1 I 

CLOCK 

I 

" 

-- ---
,---

DOWN/UP-'~~:~~ ______ ~~ ________ ~ 
,I 
'I 

ENABLE -'L..~'_~ ______ ---! 

, 
1 

Q ----;--il B ___ ~ I~' __ --~ ____ ---~ 

1 I I, 

~ 

" ....,.. 

- ---,/ ---- -' 
'I 
I 

I 
, 

1 
'I 

1 
I , , 

I 
I 
1 

-- --
..... 

--

r 
r-1 

1 

Q----fIl :' 
C ___ ~ , L., -..;...------7----7-:-~------

t 
I I L , .- -, ~ i 1 

QD ____ L-JU oIL _______ ~I _____ --~~-----
I I 'I 

___ , 0 1 I .---, ,''''--' 

MAX/MIN __ ... _, 1 I 111 ____ ~ ..... ,~I....;.-----_:_I ..... '_:_-"--I. I .... _ ........ _~_ 
if" 

RIPPLE ----, 0:: u' : 1 U 
CLOCK ---~ 1 I - 1 ' I , . 

. : 7 1 I 8 9 0 1\ 2 2 1 02 1 l' 0 9 8 7 

, UI--COUNT UP ....... , ---I.I .... INHIBIT-I I--COUNTDOWN~ 
'LOAD 

or 
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. Synchronous, BCD Decade.Up/Down Counter 
Synchronous 4-BitBI~ary Up/Down Counter 

;/ 

EYTHEO?J 
·352-3 

25LS191' TYPICAL LO~, COU.NT AND JNHlBIT SEQUENCES 

tIIu~trat8d below ,is the following Sequence: 

1. Load (preset) to binary thirteen. . 
2. Count up to fourteen, fifteen ('maximum), zero, one, and two . 

',3. Inhibit. 
4. Counttiown t() one, zero (minimum), fifteen~ fourteen, and thirteen. 

'lOAD~ , , 
" , 

A . j--
~' ~ ': '---

'r---..;..1:'-- ._ 
r-.:..--.:..,' 1'--

'I~-

,'--
I t-..-:- '--

CLOCK 

--- -' 

DOWN/UP-'~' __ '~: ____________ --J 

'ENABLEIL..-i-' ~ _____ ---I 

OB::~ ~ __ ~I: 
. , 

I ' 

I 
., .. Oc ---.-':...:..:;--;.., 

__ ....t I I '--_________ ._' -.:...' _....._--' 

, , 
, 00 - --, "I ' 

__ ~ • I. . I 

" , 

.. -

L 

MAX/MIN::]':: n , : r, 
" ~-----

RI PPL E- - -'-j --,-,' '----, 
C ..J" U· ,r U· CLO K - -. • • • • 

. ,13, ,14 15 0 1 2 2.2 I 1 0 15 14 13 

UJ--COUNT UP ---hNHIBITJ ~COUNT DOWN ~ 
LOAD 

25LS190 

, 25LS191 
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" 
25LS190 Synchronous BCD. Decade' Up/Down Counter 
25LS191, Sy~chronous 4-Bit Binary Up/Down Counter 

I' 

PARAMETER MEASUREMENT INFQRMATION ' , 

OUTPUT VCC 

QA.QB, 
Qc OR QD --....... -~ ...... r-Ih-~f-... -IM-. 

LOAD 
INPUT 

CL=15pF 
(SEE NOTE All 

(SEE NOTE BI' 

FIGURE ,1-LOAD CIRCUIT 
FOR SWITCHING TIME MEASUREMENT 

See waveform' sequences in Figures 4 through 7 for 
propagation times from a specific input to a specific 
output. For simplification, pulse rise time$, reference 
leyels, etc., have not been shown in Figures 4 through 7. 

FIGURE 3- GENERAL,VOL TAGE WAVEFORMS 
FOR PROPAGAT'ION TIMES 

NOTES: 
A. Cl includes probe and jig capacitance. 
B. All diodes are 1 N3064. 

(SEE NOTE CI 

OUTPUT 

FIGURE 2-DATA SETUP TIME VOJ., TAGE WAVEFORMS 

,.;;10NS.... .... -- '--,.;10 NS 

INPUT 
(SEE ~OTE CI 

10% 

, NONINVERTING 
OUTPUT 

INVERTING 
OUTPUT 

" , 
'. 

'I ' 
~~-~~- -,,- -:- - - - -- 3V 

I 
I 

~-----OV 

_---""'.- - - - - - VOH 

, " 

~tPHL'" VOL 
, I 

,...tPL~~~ ", VOH 

: ,,~.3V 1.3'l' , 
,...tPHL~ \0. __ --.1- - - - - - "OL 

C. The input pulses are supplied by generators having the following characteristics: Z~ut; 50H, duty cycle";; 50%, PRR ,.;; 1MHz. 

L9AD LJ, LJ , , 
. 'ANY DATA tNPUT _______ ... 1 

CORRESPONDING : __ -~ : _-J I 
QOUTPl,IT ' , , , 

" t,PLH -: :-

NOTE 0: Conditions on other inputs are irrelevant. 

, , , 
: 1 : I 
, !-, ------_..1.,""'"", 
~:- tpH I. tPL.H ~:-

FIGURE 4-LOAD TO OUTPUT AND DATA TO OUTPUT 

LOADlj 

DOWN/UP I 

CLOCK I I 
, I 

ENABLE,G' 
:: I 
I , • 

,!-I ___ -, , 
: I~ __ ~-, " 

--! :- tpHL 

1-. ' 
I, 
I 
I 

tPHL -: '-I -.! ~tpLH tpHL ~ ..... "1:- .LH 
RIPPLECLOCK------~------~ ... ·-;,L.l __ __:_ '-"F-----..... ~!!-·.,l 1 r 

tpLH.... .. .... ---.-..... "'111-'_ tpHL 
MAX/MIN----...;...----'"'""':--:--------'I l L 

NOTE E; All data inputs are low. _ 

FIGURE S-ENABLE TO RIPPLE CLOCK, CLOCK TO RIPPLE CLOCK, DOWN/UP TO MAXIMIN 

&) 10 MAS-rER 1977 
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Synchronous BCD Decade Up/Down Counter 25LS192 

Synf;hronous 4·Bit Binary Up/Down Counter 25LS193 

PARAMETER MEASUREMENT INFORMATION (Continued) 

LOAD-U u 
(SEE ~~::::d~P~6~)--· -_-__ -_-_-_-__ . -------------..... -, - - - -

DOWN/UP 

COUNT U I W I 

T(S) -: 1'- tpLH i :-- tpHL 
OUTPU __ , I ~--------------;I 

UNDE.R TEST ___ !..I ___ ------' .... _________ _ 

ENABLE =0 LOW 

NOTES: 
F. To test QA. QB. and QC outputs of 25LS190: Data inputs A. B. and C are shown by the solid line. Data input 0 is shown 
by the dashed line. 
G. To test QO output of 25LS190: Data inputs A and 0 are shown by the solid line. Data inputs Band C are held at the low 
logic level. 
H. To test QA. QB. QC. and QO outputs of 54LS191: All four data inputs are shown by the solid line. 

FIGURE 6-CLOCK TO OUTPUT 

LOAD-U u 
DATA A 

DAT~:fN~~~~ ______________________ ~' ______________ _ 

DOWN/UP 

COUNT l::! :- tpLH '::!:- tPHL ~ I- tPLH ~ . I- tPH/-
MAX/MIN _____ -'Ii------'-~I ________ .:1 ------I~L__ 

ENABLE = LOW 

NOTE I: 
Data inputs Band Care shpwn by the dashed line for the 25LS190 and the solid line for the 25LS191: Data input 0 is shown 
by the solid line for both devices. 

FIGURE 7-CLOCK TO MAX/MIN 
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Sy'nchronous, BCD Decade ,Up/Down Co~nter 
25LS191, Synchronous 4-Bit Binary Up/Pown Counter' 

FEATURES 
• Separate clock inputs forcount~up, count-down 
• , Asynchronous parallel load and clear 
• Cascadable " 
• Higher speed compared to9LS154LS and ,9LSn4LS 
• 'SmA sink cUrrej'lt over full military temperature , 

range 
• 50mV improved VoL COMpared :to 9LSn4LS 
• 440pA source current , 
.' 100% reliability assur,nce testing in compliance with 

Nil L-8TD-883. 

DESCRIPTION, " , 
Th~s~ monolithic circuits are synchronous reversible (up/ 
down) co~nters having a complexity of 55 equi~alent gates. ' 
The 25LS192 is a BCD counter al'ld the 25LS193 is a 
4-bit binary counter. Synchronous operation is provided 
by having all flip-fl'Ops clocked'simultaneously so that the 
outputs change coincidently with each other When so' 
instructed by' the steering logic. ihis mode of operation 
eliminates the output counting, spikes whi,ch are normally 
associated with asynchronous (ripple-clock) counters. 

, , 

The outputs of the four master-slave flip·flops are ~riggered 
by a low-to-high-Ievel transition of either count (clock) 
input. The direction' of counting is determined by which' 
count input is pulsed while the' other count inpu~is nigh. 

All fo'ur counters 'are fully programmable; that is, each 
output may be preset to either level by entering the, desired 
data at the da,ta inputs while the load input is low. The 
outP~t will change to agree with thE,! data inputs indkpen
dently of the count pulses. This feature allows the counters 
to be used as modul6-N dividers by sif!1ply modifying the 
count length ~ith the preset inputs. 

Aclear input has been provided which forces all outputs to 
the low level when a high level is applied. The clear function 
is independ~nt of the count and load inp,uts. The clear, 

Recommended Operating Conditions 

'Supply voltage, Vee i 
" 

High-level ,output Clirrent, IOH 

Low-level output currel'lt, IOl ' 

COunt frequency, fcount \ 

. Width ofany'input_pulse,·'!w 
Data setup time, tSetup (see Figure 1) 
Data hold time, thold 
Operating free-air temperature range, TA 

~ Ie MASTER 1977 , 

count, and load inputs are buffered to lower the dri've 
requirements. ,This reduces the number of clock drivers, 
etc., required for long wo.rds. , 

These counters were designed to bE! casca,ded without tl'!e ' 
need for external circuitry. Both borroyv and carry outputs 
are available to cascade both the up- and down-countihg 
functions; The borr.ow output produces a pulse equal' in 
width to the count-down ;nput when the counter under- ' 
flows: Simiiarly, the carry I output produces a pulse equal 
in width to the count-dow~ineut when a,\ overflow condi-' 
tion exists. The 'counters can then be easily cascaded by 
feeding the/borrow and carry output~ to the count-down 
and count-up inputs respectively of the sucCeeding counter. 

PIN-OUT DIAGRAM 

OUlPUTS 
, INPuTs ~ IPWUTS 

,-A--.. I' > ~ 
,DATA ex: ex: ~ ~'DATA 

Vee 'A G g 3 SeD 
@] 15 9 

COUNT COUNt 

Low input to loaC! sets OA = A, Os = B; 

Oc = C, and 0 0 = 0 

"Military Commefclal 
Min Nom Max Min Nom Max 

4.5 5 5;5 4.75 5 5.25 
-440 -4ilO 

4' 8 
0 25 0 25 
20 20 
20 20 
0 0 

' -55 \ 125 0 70 

" Unit, 

V 
p.A 
mA 

MHz 
t)s 
ns, 
ns 

' "C 
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Synchronous BCD Decade Up/Down Counter 
. Synchronous 4-Bit iBinary Up/Down' Counter 

DATA 
INPUT A 

DOWN 
COUNT' 

UP 
COUNT 

DATA 
INPUT B 

DATA 
INPUT C 

DATA 
INPUT D 

CLEAR 

LOAD 

G:AYTHEO~ 
354 

115) 

(4) 

(5) ,.... 
, 

(1) 

(10) 

(9) 

(14) 

(11 ) 
~ 

LOGIC DIAGRAM 

25LS192 

'" - ,~ 

f"'---/ 

~. 

0 
""'\. 

f1--./ 

~ r 

r- --1).. 'n 
I"'\. 

r1 ./ 

~ 
0 

r-o.. 

[i...-F 

~~ 

~ 
OA 
T 

Jf 
~ 
OB 
T 

u; -
rA-
Oc 
T 

LQ 
1 

OD 
T 

°D 

~ ,,~ - -

(13) BORROW. 

(12) 

(3) 

(2) 

(6) 

(7) 

OUTPUT 

CARRY 
OUTPUT 

OUTPUT 0A 

OUTPUT OB 

OUTPUT Oc 

OUTPUT 0D 

25LS192 

25LS193 
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25LS192-

25LS193 

/ 

DATA' 
INPUT A 

DOWN 
COUNT 

UP 
COUNT 

DATA 
INPUT B 

DATA 
INPUT C 

DATA 
INPUT D 

CLEAR 

LOAD 
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Synchronous BCD Decade Up/Down Counter 

Synchronous 4·Bit Binary Up/Down Counter 

-

LOGIC DIAGRAM 
2SLS193 
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OUTPUT 

OUTPUT 0A 

OUTPUT OB 

OUTPUT Oc 

OUTPUT 0D 
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.. Synchronous BCD Decade Up/Down Counter 

Synchronous 4-Bit Binary Up/Down Counter 

25LS192 

25LS193 (------------------.... ----
Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Military Commercial 
Unit Parameter Test Conditions· 

Min Typ·· Max Mi.n Typ·· Max 

V'H 2 2 V 

Nil 0.7 0.8 V 
V, Vee=MIN, 1,=-18. -1.5 -1.5 V 

VOH 
Vee=MIN, VIH=2V, 

2.5 3.4 2.7 3.4 V 
Vil =VILmax, IOH=- -4401lA 

VOL 
Vee=MIN, . VIH=2V, Ilol=4mA 0.2~. 0.40 0.25 0.40 V 
Vil =V'.lmax IIOl =8mA 0.30 0.45 0.30 0.45 

II Vee-MAX, VI-7V 0.1 0.1 mA 

IIH Vee=MAX, VI=2.7V 20 20 IlA 
III Vee-MAX, VI-O.4V -0.4 -0.4 mA 
lost Vee=MAX -15 -85 -15 -85 mA 

lee tt Vee-MAX 19 34 19 34 mA 

*For conditions shown as MIN or MAX, use the appropriatll value specified under recommended. operating conditions for the applicable 
device. type. . 

**AII typical values are at Vee = 5V,TA = 25°e . 
'tNot more than one output should be shorted at a time. 

ttlee is measured with all inputs grounded and all outputs open. 

Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 

~YTHEOJ' 
354-2 

Parameters From To I 
(input) (output) I Min 

Test Conditions: CL = 15pF, RL = 2kO (See Fig. 1 & 2) 

fmax 25 

tPLH Count-.up· Carry 
tpHl 
tPLH Count-down Borrow 
tPHL 
tpLH 

Either Count Q 
tPHL 
tPLH 
tpHL 

load Q 

tPHL Clear Q 

+25°C I Unit Typ Max 

35 MHz 
9 18 

17 24 
ns 

9 18 
17 24 

ns 

19 30 
20 32 

ns 

22 33 
29 40 

ns 

23 33 ns 

@ Ie MASTER 19n 



25LS192 

25LS193 

CLEAR 

DATA 
INPUT 

LOAD 
INPUT 

Q 

OUTPUT 

NOTES: 

( 

Synchrorlous eCODecade Up/Down. Counter 

Synchronous 4J"Bit B~nary Up/Down Counter 

CLEAR 
PULSE 

GENERATOR 
(See N~&e AI 

; 

PARAMEi'ERMEASUREMENT INFORMATION 

DATA. 
PULSE 

GENERATDR 
. .s..NoIOAJ 

lOAD. 
PULSE 

GE(\IERATDR 
,,"Note AI 

~-;-~LOAD 

r-~---'--- ... ' -------, 
OPEN I I 

I Rl I 
I 
I 

CARRY OPEN 

°A~-r4-~~~~---Mr-'-.r.r~~ 
Oet-+H 
Dc 
00 

ISooN.,.C' I 
1 T Cl I 

. ISee No .. BJ I 
I ':." I 
I ':." I 
L ___ ~_.!-~~;!~~~~--_~-J 
r-----~----------~-l lOADC'RCU,T 2 " 

" L_~ ___ ==:_~'::::.!! ____ ~J 
r------~~~=;~;~----. 
L' 1Same •• Lo.I CirCUit 11- '. 
----.----~---______ I 

. ,---------------., 
'----I ,.,. LOAD CIRCUIT.. I 

~-___ ~':=.L!.iId.!:I:Ut.!.'!..----~ 

TEST CIRCUIT 

tr~ r-- ~ ~tf ( 
I I '. I I., .' . ' , ' . 

~. '~~'--.. ------.,---------'--'-.....:------'--.. -- 3V . I 90%90% , '. .. ".," . '. ..' 
10% 1.3V . 13% . . .' '. . ' . i . . . . .' OV 

1 . '-+f I+- tr ---1 t+- tf . ' 

1 . 10% ~j,,\ .... ;!!!.~~. ~ ... -. -·-... ·-------9!!"!1~!".'·~!'!II;V~~oo~ - - ~ - - - - - - ---' :: 

I ~ !setup. ----.J I, I . 
I ...-..t J4-t --.. .......-.... tsetup~ 

~.I tp'HL 1_ 9O~~~00I: ~~~ ~90% "lJ~V ~"J!90!!%~D----- 3V 

~ r- ~'I I . 5-!.--t-r -- --- OV . I - I.' . -.J ' ...,.. tr . • , _ ----...... J 
. I' I4;':--tPLH.. _, .. --- tPHL ~ 

_ .... --', 1.3V· ;11, .3V ~1~;--
• • • VOL:' 

VOH 

VOLTAGE WAVEFORMS. 

I A. The pulse Qeneratol'$ have. the fOllowing ~haracteristics: Zout '"' son and for the' data pulse generator PRR < 500KHz, 'duty cycle = 
5Q%;for the load pulse generator PRR is two times data PRR, duty cycle = 50%, 

B. CL includes probe and jig capacitance. . 
C. Oi0d8s are J N3064. 
O. tr and tf <; 7 ns. 

4& Ie MASTER 1977 

. i 
" 

FIGURE 1~ CLeAR; SETup, AND LOAD TIM,S 
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Synchronous BCD Decade Up/Dpwn Counter 

Synchronous 4-Bit Binary Up/Down Cou~ter 

NOTES: 

COUNT 
UP 

INPUT 

~See Note 01 

OUTPUT 

QD 
(See Note EI 

CARRY 
OUTPUT 

PARAMETER MEASUREMENT INFORMATION (Continued) 

51 

_ROW 

CA".V 

• 0 .. 

Oe 
0 Oc 
CllAR 00 

r---~~-------~~~ t Rl I 
t I 

I '''_Ct: 
t TCl • t .s.. ...... at • 
I -= -= I 
t • 
I lOAD C.RCUIT , , ~ 
L _____ ~ _________ ~ 

LOAO r-----~;~:~;----, 
1St ..... lo.. c"It\ll' 11 • '-----------------.1 ,.-----7o~-c:~t~;·----, 

'----......,c 
Is.",- .. LINIII c.c .. t 1 I J 

~----------------r --- --:::c:~t7.------1 
L.....----i '$0_ .. l ... c. .... " • 

L ________________ ~ 

~----------------~ '--____ ..; lOAD.Clln:UtT s • 

L. ___ :=.:;.o:<;c:~ ____ J 
r----------------~ '--____ --.;' LOAD Ct"CUIT , I 
L ____ :.S.:::.a:;::·'.!.' ____ J 

TEST CIRCuiT 

tf~~~t, 

~I 11~'~' ___ 3V 

1 ,90% -'r 8 1.3V 9 ' '15 1.3V 16 1.3V 

10% - I I T - - - - OV 
, I I I I 
, ...... r--tPLH I 

, I , VOH 

f 1.3V : 'I ~ VOL 
-----------,..., , ..-J I!'I J+tPHL 

tPHL ~I I:;.! \.-tPlH _____________________________________________ ~~I I " VOH 

1.3V , 1.3V 
--- VOL 

tf ...l4.t \4- t, 
_ COUNT II I' 
~~~~ '\. 1, ~~L2-~~~.;V-- 3V 

(See Note 01 ~~10;~' I . I T---- OV 

-1 r- tPHL I i l'--tPLH 
O!JTPUT ____________ """", I I ~ VOH 

QD lL. 1.3V ,I -r 1.3V V 
(See Note EI " -r -- OL 

...,.j r--tPLH 

BORROW 
OUTPUT 

tpHL --.L.....J I I 
~I I 

\! I j,-- VOH 

VOLTAGE WAVEFORMS 1.3V~ __ VOL 

A. The pulse generator has the following characteristics: PRR.;; 1MHz. Zout = 50n. duty cycle = 50%. 
B. Cl includes probe and jig capacitance. 
C. Diodes are 1 N3064. 

25LS192 

, 25LS193 

D. Count·up and count-down pulse shown is for the 25lS193 binary counter. Count cycle for 25lS192 decaae counter is 1 through 10. 
E. Waveforms for outputs 0A. 0B. and 0c are omitted to simplify the drawing. 
F. tr and tf .;; 7ns. ' 

t[AYTHEOE] 
354-4 

FIOURE 2-PROPAOATION DELAY TIMES 
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/25LS193 
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Synchronous BCD Decade Up/Down,Counter 
Synchronous 4-Bit Binary Up/Down Counter 

TYPICAL CLEAR, LOAD, AND COUNT SEQUENCES 

25LS192 

Illustrated below is the following sequence: 

1. Clear outputs to zero. 
2. Load (preset) to BCD seven. 
3. Count up to eight, ni,ne, carry, zero, one, and two. 
4. -Count down toone, zero, borrow, nine, eight, and_seven. 

CLEAR ~ ______________________ ~ __ ~ __________ __ 

LOAD U 
r------'-'--,~ _ .~.:.i _______________ _____ 

-A ~ , L.- _______________ _ 

ii, 

B ,r-----,,, -, - - - - - - - - - - - -- - - ---l L.- ________________ _ 

DATA 
, , 

,...---" - - - - - -- - - - - - - - - ---,- - -C -.J " L- \ __________ ' ___ ---' ___ _ 

, , 

D " ! ~-'------------',-:---__ ' ------.I ______ :-- __________ _ 

COUNT ~ 
UP 

COUNT-~----~-~----

DOWN , ", I I 

QA-~~~~ 
- -I I I • ',' r I I 

QB=~' ,I "1,,',1 ,,' ~ 
I OUTPUTS ,\ 

Oc - '~r--, -" _\I 
-1- 1 I I I I 

QD=:J I I I ,I "~ 
I I I I 

CARRY I , I I u 
-~I~I-~I~I-~--~---~--_7--~'----~ 

BORROW I I 'I, I I I ' U ' " ' I 

101 171 ~8 9 0 ~1' 2 ~ 0 9 8~' 7 SEQUENCE ' _' ,-COUNT UP COUNTD, OWN ' 
ILLUSTRATED ~ ~, " 

CLEAR PRESET 
'-

NOTES: . 
A_ Clear overrideS load, data, -and count inputs. 
B. When counting up, count-down input must be high; when counting 

down, count-up input must be high. 

t!YTHEP~ 
·354-'5 
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Synchronous' BCD Decade Counter 
Synchronous, ~Blt Binary Up/Down ~ounter 
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TYPICAL CLEAR, 'LOAD, AND COUNT SEQUENCES 

25LS193 

Illustrated below is the following sequence: 

1. Clear outputs to zero. 
2. LoacJ (preset) to binary thirteen. 
3. Count up to fourteen, fifteen,carry, zero, one, and two. 
4. Count down to one, zero, borrow, fifteen, fourteen, and 

thirteen. 
CLEAR ~~ ____________________________ ~ __________ _ 

I , 

LOAD , U 
.--1-' __ I-,~ ~ ___ !..-. _ ..:.- _________ _ 

DATAl I :DB ~ ': ,E - ..... 
1 ,I " 

..Jr--I "":':"'I ---'1 - - - - - - - - - - - - - - -- - -

~--------~-------
, COUNT -----' -' _ 

UP "LJULfLJ)J " , , 
COUNT --------~---------_, 
DOWN 1 , 

, I: 

QA:~~ 
1 1 " 1 

QB: l 1 1 1 1 I L-__ ----II 1 11 ... __ ... ~ 
OUTPUTS I 1 1 1 

ac = :J.....:-.Ji--'------L..-_______ -' 
, 1 ,I 1 

QD=~ 1 

1 1 1 1 
L-____ ---_----'I, 

CARRY 1 , 1 1 U 
1 , ' 1 1 1 1 

BORROW--~I~I-~,~I -~I--~---------~I --~'----~LJ 1 

101 1131 ~4 15 0 ~2' ~ 0 15 14~' 
SEQUENCE COUNT UP " COUNT DOWN ' 

ILLUSTRATED ,..-"-.. r-"--.s T ' 
CLEAR PRE E 

NOTES: 
A. Clear overrides load, data, and count inputs. 
B. When counting up, count-down ,inputmllst be high; when counting 

down, count-up input In~st be high. 

25(S:I'92 

25LS193 
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" ~ 25LS194A 

., 
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FEATURES 

• Higher :speed compared to 9LS/54LS and 9LS/74LS 
• 8mA sink current over full military temperature ) 

range 
• 50mV improved VOL. comPared to 9LS/74LS 
., 440j.tA source current 
.100%reliabiiity assurance testing incompliance with 

, ~ L-8TD-883. 

r .' , 

DESCRIPTION 

This bidirecti~nal shift register i~ designed to incorporate 
virtually all of tile features a system desi9ner:iTlay want in a 
shift register. The circuit contains.46 equivalent gates and 
features parallel inputs, paraUei outputs, right-shift and left- • 
shift'inputs, operating-mode-contr61 inputs, and a direct 

, over-riding clear line. The: register has foor distinct modes. 
of operation, namely: 

Paral!el (broadside) load 
Shift right (in the direction 0A toward 00 ) 
Shift left (in th~ direction 00 toward 0A) , 
Inhibit clock (do hothing) 

Synchronous: . parallel loading is accompli~hed by apply.ing 
the. four. bits of data .and taking both mode control inputs, 
SO and ,S1, high. The data are loaded' into the associated 
flip-flops and appe~rat' the ·outputs'aner the positive 
'transition of the clock input. During h;>ading, serial data 
flow is inhibited. '_I 

Shift right is a~Gomj:llished Synchro~ouSIY with the rising 
edge.of the dock pulse whe,"\SO is 'high andS1 is low. 
Serial data for this (mode is ehtered at the shift-right data 

FUNCTION TABLE 

4-BitUniversal Shift Register 

input. When SO is low andS1 is' high, data shifts left 
synchronously and new data is entere~ at the shift-left 
serial input. Clocking of) the flip-flop is inhibited when 
both mode control inputs are low. , 

PlN·OUT DIAGRAf,' 

CLEAR so 

58,7m 
CLR SHIFT ABC . D SHIFT GND ' 
RIGHT~lEFT 
SERIAL PARALLEL SERIAL I 
INPUT, IM'UTS . iNPUT 

Die Size .067 x .082 

INPUTS' OUTPUTS 

MODE 
CLOC~. 

(SERI.AL . PARALLEl" 
CLEAR 

S1 so LEfT RIGHT 

'" 
B C 0 

L X X X X X X x. X '-x· 
X 

: 
H X L X X X 'X )( X 

H H H , X X a b C d 

H L H , X/: H , X' X X X 

H L H , .x L X X X X , 
H H, L , H X )( X X, X 

H H L ·t L ,. X X X X X 

H 'L 'L X, )( '. X X X X X, 

@IO M,t.STER 1977' 

°A °B ac 
L L L 

aAO aBO aeo 
a b c 

H aAn aB~ 
L aAn aBn 

aBn aen aOn 

aBn aen aOn 

aAO Oso aeo 

00 

L 

000 
d 

aen 

aen 
H 

L 

000 

H ,. high level (steady state) 
L = low level (steady State) 
X = irrelevant (any input. including transitions) 
t= trllnsition frorrj low to high level , . , 
a. b. c. d !: lhelevef of steady-state InpUt at inputs A. B. C. . 

, or O. respectively. . . 

a .. , a_aco• 2Qao ,. the level of. aA• aa. ac• or aD. 
r8spective1y. before the indicated steady-state Input 

. cOnditioos were ~shed. . 
'a .... , Q~n. aCn~ aD. ,. the level of aA.,o •. ac• respectively. 

before the most-recent t transition of the cIoct. 
J 
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4-Bit Universal Shift Register 

LOGIC DIAGRAM 
'A 

(31 

PARALLEL INPUTS 
B • C 
(41 (51 

D' 
(61 

MODE {S1(101 
CONTROL 

INPUTS SO..!:(9~1 1>-.---+--If--?l......,jI---+-tt-++----1l-thht---:t--tt-n--,1 

SHIFT (21 
RIGHT -='----, 

SHIFT 

.--ttI1---p71 LEFT 
SERIAL 
INPUT 

SERIAL 
INPUT 

CLOCK(~1~11D_----~_+_+--~~+-4_--~_1___1~--J 
CLEAR-1~~-----~*=~---+-+.~-~-~~~----~ 

PARALLEL OUTPUTS 

25LS194A 

c: o Recommended Operating Conditions 
CD 
.c: ->,. 
ctS a: 

Military Commercial 
Unit 

Min Nom Max Min Nom Max 
" Supply voltage, Vee 4.5 5 5.5 4.75 ·5 5.25 V 
High-level output current, IOH -440 -440 I1A 
Low-level outP,ut current, IOl 4 8. mA 
Clock frequency, fclock 0 3?_ 0 35 MHz 

-
Width of clock or clear pulse, tw 20 20 ns 

Mode control 30 30 ns 
Setup time, !setup Serial and parallel data 16 16 ns .--

Clear inactive·state 18 18 ns 
Hold time at any input, thold 0 0 ns 
Operating free-air temperature, TA -55 125 0 70 °c 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 
Military Commercial 

Parameter Test Conditions· 
Min Typ" Max Min Typ" Max 

Unit 

VIH 2 :2 V 

Vil 0.7 0.8 V 

VI VCC=MIN, 11=-18mA -1.5 -.1.5 V 

VOH 
VCC=MIN, VIH-2V, 

2.5 3.5 2.7 3.4 V 
Vil =Vllmax, IOH=--440I1A 

VOL 
VCC=MIN, VIH=2V, IIOl =4mA 0.25 0.40 0.25 0.40 

V 
Vil =Vllmax IIOl =8mA 0.30 0.45 0.30 0.45 

II Vee-MAX, VI-7V 0.1 0.1 mA 

IIH Vcc=MAX, VI-2.7V 20 20 I1A 
III Vcc=MAX, VI=O.4V -0.4 -0.36 mA 
lost Vcc=MAX -15 -85 -15 -85 . mA 

Icc tt Vcc=MAX . 15 23 12 23 mA 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. . 

**AII typical values are at Vee'" 5V, T A'" 25°C. 
tNot more than one output should be shorted at a time. 

ttWith all outputs open, inputs A through D grounded, and 4.5V applied to SQ, S1, clear, and the serial inputs, ICC is tested with a momentary 
GND, then 4.5V, applied to clock. 

t[AYTHEOE] 
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2slS194A 

Switching Char,acterlatlca, V cc == 5V Over 
RecommendedFree-~lrTemperature Range 

, 4-Bit Universal ShIft Register 
'f 

TYPICAL TIMING SEQUENCES 

clOCK 

Pereme.er 
+25°C 

Unl' ' Me. MODE t~--fji;;:~~~~~j[======s;;;~;;~~ CONTROL ,-~; ; 
INPUTS SC0 i ., Min 1'yp 

t, •• Conditions: 'cL ... 15pF, RLa 2kO CLEAR "-l-J! : 
SERIAL {R iii r-1'----;--++---,-'-'--7' , 

/ 

fmaX 35 45 MHz 
DATA : :. :' 

" L -+'-"H'--....,.....-O____;_+_' 

tPHL Clock to Output 13 2.1 ns . INPUTS{A In::h; : 
~ r-r": .~,---~O____;'~~---+----+-
PARALLEL B-+:~L!~,~I _____ ~~ __ ~~_~~_+~ 

tpLH Clock to Output 12 1'8: ns DATA c-.Jr.:h: . 
INI,>U1S D : l: . ....,!-'-'---;~O____;~.....;....-~+---"--+-tpHL Clear to Output 27' 35 ns 

. . .. {~A2j::~Ft:R' . ~~.=' =+t====t:=::::::==t 

o ICNASTEA 1877 

OUTPUTS B._t-T-' ........ I 

. ::~: :.:' . 

Ii' i-SHIFT.RIGHT-I ~SHIFT -l-iNHIBIT~ 
CLEAR tOAD f LEFT CLEAR' 

PARAMETER ME'ASUREMENT INFORMATION 

TEST TABLE FOR SyNcHRONouS INPUTS 

DATA INPUT 
S1 so OUTPOTT£~ED 

FOiUEST (SEE NOTE E} 

OUTPUT 

FROM 
OUTPUT~'~~~~~~M-~~ 

A 

B 

4,SV 

4.SV 

4.SY . OA attri.+1 

A..SV 0B at tn+1 
( UNDER. 

TEST 
CSeeNoteCI 

,!(~NoteBI 

'=' 

C 

0 

L Serial Input 

'4.5 V 4.5V Oc at tn+1 

4.5v 4.SV 00 at tn+1 

4.SV OV 0A at t;,+4 

LOAD f:OR OUTPUT UNDER TEST. '" Seriat'i,nput OV 4.SV 00 at tn+4 

CLEAR 

CLOCK 

DATA 
INPUT 
(SEE TEST 
TABLE) 

'1- '-I tw(cleal'l " . ' , --I -L...l1 '.' I'" ',"'. . 
1.3V ,1.3V , " I.' '.' 

L .• ~., tsetuP'~-;+7------'~-t;;:,""""----, - OV 

I tn r:-- (See Note Fl tn r--'-" 
I -..,/ . --, . 3V 

1.3V·1 UV 1 , •3V "'" '~~-
I ,I' I ." Ii"! ,... ~~-"'~d '-- oV 
"~(ctockl" tsetup lr-N'hOId r~"'tut"~3V, 

: ",3VT I' 1.3V- /'.3V '-+'--~~ ___ OV 

II I) 
tpHL ~ I ' "J. -, tpHL 

3V 

. I · .... tpLH..&· I - ..... ----~, 1.3V' • I 1"~ ,-:isv-' -t.Zlf-· ----Xri 1,-;--- VOH 
QUTPUTQ 

VOLTAGEWAVEFO.aMS 

NOTES: 
,A. The clock pulse "~erator has the'foltowing characteriiti~: Zout,",50 nand PRR< 1MHz~ tr< 1Sr.s 

and tf < 6 ni. When testing 'max. vary ,PAR. ' . " .• 
B. CL inCludes probe and jig capaCitence. 

·C. At! diodes are 1 N3064 or 1 N916. . 
D. A clear pUlse Is applied prior 'to each.test. 
E. Vref - UV: 
F. Prop'lagation delay timeshPLH find tPHLI are measured,at tn+1. Proper shifting of data is verified 

attn+4 with a functlpnaltest. . ' , 
G.tn = bit time before clocking transition • 

. tn+1 ~ bit time efter one/clocking tranjition .. 
to ..... = bit time after four clocking transitions. 

. j . 

,. ) 

. (. 

I 
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4-Bit Parallel-Access' Shift Register 
. '. ., I '. 

FEAtuRES 

• Higher,speed compared'to 9LS/54LS and 9LS174LS 
• SmA sink current 'over full military temperature 

range , 

• 50mV imp,oved VOL compared to 9LSn4LS 
• ,4401lA source current 
• 100% reliability assuran~ testing in compliance with 

MI L-STD-8S3 
/ 

DESCRIPTION 
\ , 

This 4-bit register features parallel inputs, parallel outputs, 
J,j( serial, inputs, shift/load control input, and a direct over· 
riding clear. All inputs are buffered to lower the input drive 
requirements.· The register has two modes of operation: 

Parallel (broadside) load 
Shift (in the dir,ection QA toward QD) 

Parallel loadihg is accomplished' by applying the four bits 
of data and taking the shift/load control input low. The 
data is loaded into the associated flip-flop and appears at 
the outputs after the positive transition of the cloc,k input" 
During loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/load 
control input is high. Serial data for this mode is entered at 

,the J-K irputs. These inputs permit the first stage to per-
form as J-K, D-, or T-type flip-flop as shown in.the function 
lable. 

FUNCTION TABLE 
INPUTS OUTPUTS 

CLEAR 
SHIFTI 

LOAD 
CLqtK 

SERIAL 

J K 
PARALLEL 

A B C D 
OA OB Oc °D aD 

L • X X X X X X X X L L L L H 

H ,L X X .1 h 1 Ii .1 h I ti"'- 1I 

H H L X X X X' x X OAO aBO OCO 000 000 
H H L H X X X X OAO OAO 0BIl 0C;l CCn 

H H L 

H 'H H 

H H H 

H = high level (Sleady slale) 
L = low level (steady state) 

L 

H 

L 

X X X X L OAn 

X X X X H OAn 

X X X X QAn 0An 

X = irrelevanl (any inWI, including Iransilions) 
t = lransition from low 10 high level 
B, b, c, d ,;, Ihe level of steady-state input al A,B, C, or 0, 

respectively. . 

°Bn OCr' 

OBn 'OCn 

aBn OCn 

0AO_ OBO' nCO. 000 = the lev'el of 0A. 0B, 0e. or 00. 
respectively. before the indicated steady-state input 
<conditions were established. 

dAn. 0Sn. 0Cn = the level of 0A. ClB. or 0e. respec· . 
tively. before the most·recent transition of the clock, 

[[AYTHE03] 
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CCn 

aC" 
OCn 

25LS195A 

16 

2 

PIN-QUT DIAGRAM 

1 2 4 ill 
CLEAR J l{ ABC ,0 GNO 
'-v-'~ 

SERIAL IM'UTS PARALLEL 
II\PUTS 

3 
Die Size .067 x.082 ' 

45 6 7 

SERIAL 
INPUT 

;R'. 
12 (3~ 141 

/ 

LOGIC DIAGRAM 

PARALLEL INPUTS 
B A'--.C..-----;::a 

(51 IBI 171 

'SHIFTI (9'!!jlt>o-t+-+-~ __ -rl----,rt----'-, 
LOAD , 

CONTROL 

11 

10 

9 

8 

CLOCK (101 

CLEARI~(t~1 nt:SS~=~~:;::~=+=;=~+=~=+Hh 

PAAALLEi OUTPUTS 

@ Ie MASTER 1977 



r ':' 25LS195A 
1/ 

4-_11 Parallel-Acce •• Shift Register ' 

TYPICAL TIMING SEQUENCES 

CLOCK 
CLEAR ~----~:----------~--------~~--~----~------------

I I 

SERIAl.{~ _--+-I--.... r--:' I 
INPUTS K 'r!1 I 

--~'~I----~' 'I ~------------------~I----~--~----~-------, SHIFT/LOAD --+I-------:-I-------------------.LWr---:----------
I I I 

PARALLEL{ :---:-: -------+-:---------------"~ 
DATA'C: n:rn\.,-+ _____________ _ 
INPUTS" I " I k 

"D I II I 

" 0, U~UTS{:m:-!+::,:::::::r-',-'-"'--------------~ 
, , ac ___ +0' ---<"'~---"", 
,QD-~-": /~ ---+: -----+ .. :.-=--, ::::::S-E-R-''''"A-L-S ..... HIFT--:-_.: I 

~SERIALSH.FT~ 
CLEAR LOAD 

Recommended Operating Conditions 
Military Commerct81 

' , 

" 

Supply .voltage, Vee " , 
-

High-level output current, IOH 
l.ow-Ievel output CUrrent, 'IOL' 
Clock frequency, fc10ck 
Width of clOCk pulse, tw(clockl 

Wi~th of clear. input pulse, 'tw(clea\'l 
Shift/load 

Setup time,tsetup (see Figure 1) Serilil arid parallel data 
Clear inactive-state 

Shift/ioad releas~ time; trelease (see Figure 1) 
, Serial and parallel data hold time, thold (see Figure 1) , 
, Operating fre~-air temperature, TA ' 

- .'. 

, " 

Switching Chatacterlstlcs"V cc = ,5V, Over " , 
Recommended Free-Air Temperature Range 

,v +2S-C 
Max I Urilt " , Parameter 

, Min Typ 

Test Conditions: CL = ,15pF, RI.; = an (See Fig. 1) 

f max 
\ 

35 45 MHz 

tpHL Cleat to Output 27, 35 ns 

tpLH Cl,ock tp Output 13 21 ns 

tpHL Cloc~ to, Output , ' 15 22 os 

Min ,Nom Max Min Nom Max 

4.5 5 5.5 4.75 5 5.25 
-440 ; -440 

, 4 8 
0 35 0 35 
18 18 
20 , 20 , 

25 25 
15 15 ~ 

,20 25 
0 0 

0 0 
-55 125 0 70 

Unit 

V 

IlA 
mA 

MHz 
ns 
ns 

ns 

ns 
ns 
°c 

@ Ie'MASTER 1977 

'~YTHEoFJ 
357-2 

~- . 

44 a_M_ 

~ 

.9 
o 
::::l 
"C 
C 
0' 
,2 
E 

,(I) 
(/). 

c: g 
.r:. 

% 
a: 

/ 



""" .s 
,(,) 

:::1 
/"0 
c: o 
(,) 

E 
CI) 

en 
c: 
.0 
CI) 
.r:. ...... 
>. as a: 

4-Bit Pa~aUel-AccessShift'Register 2SLS19SA 

,'" I 

Electrical Characteristics Over Recommended Free·Alr Temperature Range (unless Otherwise Noted) 

Parameter Test Conditions· 
MII~ry , Cc,Xnmercial 

Unit 
I Min Typ** Max Min Typ·* Max 

, 
VIH 2 2 V 
Vil 0.7 0.8 V 
VI Vee-MIN, 1(,"-18mA -1.5 -1.5 ' V 

Vee=MIN, VIH=2V, 
, 

VOH 
Vil =Vllrnax, IOH= -440~A 

2 .. 5 3.4 2.7 3.4 V 
. ) 

VOL 
Vee=MIN, VIH=2V, r tOl =4rnA 0.25 0.40 0.25 0.40 V' 
Vil =Yllrnax tlOl =8mA ·0.30 0.45 

II Vee=MAX, VI=7V 0.1 0.1 rnA 
JIH Vee-MAX, Vf~2.7V 20 20 JJ.A 
III Vce=MAX, VI=0.4V -0.4 -0.36 rnA 
lost Vee-:MAX -15 ,-85 -15 -85 rnA 

Icett Vee=MAX 14 21 10 17 rnA .. 
*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. I • . 

"All typical values are at VCC = 5V, T A = 25°C. . 
tNot more than one output should be shorted at a time. _ 

ttWithall outputs open, shift/load grounded and 4.5V applied to the J', K. and data inputs, ICC is measured by applying a mO(1lentary ground, 
followed by 4.5V, to clear and then applying a momentary ground, ,followed. by 4.5V to clock . 

I FIGURE 1 

PARArv'JETER MEASUREMENT INFORMATION 

0YTPUT' vee 

F ROM OUTPU.;.T.......;j~ ...... -IW--_-IM-o 
UNOER TEST 

LOAD FOR OUTPUt UNDER "FEST 

:- -, tw\clear) . . 
-..;;...--;.' I I '. 3V 

~~~------ ..... -..:. ..... -------~----ov CLEAR 

. . fsetup---t- t n+1 ' O-.JL...oo. tn+1 . ,....+-...,. tn., , tn......, ~_-_ 3V 

. CLOCK. ~II. )., 1.3V !.1.3V \ 1 1.3V . ov 
·1 tw(clkl fset ... '-+-1hold +__joNf-1hold 

,. up I_~ __ .. r~-tuP1 i 

~~~ANOTEG)I ___ ~ __ ~....Jl1.3V ! ~. \1.3V Il2:~ ____ ::' 
rfsetup;-:l ~r.le8Slt , rfsetuj:i~. trele ... 

.....,.---+--~:I .' I I t I I. I 3V 
SHIFT/LOAD I" 1.3V .1.3VI 1.3V 1.3V I . .. 

I I ----r-~---:--- OV 
t-tpHL -t t--tpLH..... t-,tpHL"1 

ASSOCIATED------~ I . .' ~l . ,,--- VOH 
OUTPUT Q \. 1.3V 't 1.3V . ~ 1.3V . 

. . .' . . \.:.:.: VOL 
. VOLTAGE WAVEFORMS 

NOTES: 
A. The Clock pUlse generator has the following characteristics: Zout "" 50 a.and PRR';; MHz,tr ';; 15 ns, and tf';; 6 

ns. When testing f max, vary tha clock PRR. 
B. CL Includes probe and jig capacitance. 
C. All diodes are 1 N306~. . 

I D. A clear pulse is applied prior to each test. 
E. Propagation delay times ItpLH and tpHL) are measured et t n+1' Proper shlf:tlng of d&ta Is lIerlfied at tn+4 with a;' 

functional test. . 
F. J and K are tested the same as data A, B, C, and I) Inputs axcept that shift/load Input remaIns hIgh. 
G. tn '" bit time before clocking transItion. . 

tn+1 = bIt tIme afttlr one clocking transition. 
tn+4 = bit time after four clockIng transitions . 
. 7: . 
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" ',' Qua~ruple2-Lln. To-1-Line 
25LS258 25LS257 Multiplexers Wit.hThree-State Outputs 

FEATURES 

• Higher speed compared to 9LS/54LS and 9LSn4LS' 
• SmA sink current over full military temperature 

range 
• '50mV improved VOL .compared to9LSn4LS 
• 440IlA source'current 
• 100% reliability assurance testing incompliance with 

MIL-STD-883 .. 

OUTPUT 

COIiiTROL 

H, 

L 

L 

L 

t. " 

\ 
FUNCTION TABl.E 

INPUTS' 

SELECT A B 

X ,x x 
'L L x) 

L ,H X 

H X L 

H X H 

OUTPUT.., 

LS257 LS258 

z Z 

L I H 

>. 

I 
L 

L H, 

H l ' 

H' ~'high level, L low level, X Ifrelevant. Z hIgh Impedance (off) 

DESCRIPTI()N Low level ~t S.selects A inputs. 

, These data selectors/multiplexers select a 4-bit word from Higl) level at S seleCts B inputs, ' 

one of two sources and present it at the four outputs. 
The 25LS257 presents true data; the 25 LS258 presents 
inverted data. With OutpUt Control HJGH, the OUtputs are' 

,forced to a high impedance state. . /. 

@ Ie MASTER 1977 

; 

'25LS257 
/.... ' 

!; i IfIIUTS IfIIUTS ' @;i OUTPUTOUlPUT 
Vee,5u 4A'4i 4V ~'lV. , 
@)15 14 13 12 11 10 9' 

1234567([) 
SELECT1A ,1B tV 2A 2B 2Y GNO ' 

, ~UTPuT-v--'OU1PUT 
INPOlS IMIUTS, ' 

,15 

16 

45 6 

Die Size~047 x .066 

PI~UT DIAGRAMS 

9 

8 

7 

25LS258 
.;" , 

5 i INPUTS IM'UTS' ' 
't=!i~U1P~UTPUT 

Vee a8 4A 4B4V lA 3B lV 
@ 15 12 11 10 

, 1234567([) 
SELECT 1A 1B tV 2A 2B 2V GNU 

'-v-jSUlPU~OUTPUT ' 

15 

16 

IM>UTS IftIIUTS 

Die Size .047 x.066 

9 

8 

7 

~VTHEO;l 
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C 
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Quadruple 2-Line-To-1-Lihe 
Multiplexers With Three-State Outputs \ 

25LS257 

18 m 

2A 
(S) 

28 (6) 

3A (11) 

38 
(10) 

4A 'i14) 

48 
(13) 

SELECT 

Recommended Operating Conditions 

Supply voltage, Vee 
High-level output current, IOH 

Low-level output current, IOL 

Operating free-air temperature, T A 

[[AYTHEOBJ 

359 

... 

I 
. LOGIC DIAGRAMS 

CONTROL 
'1A (2) 

18. .(3) 

2A 
(S) 

28 
(6) 

3A 
(11) 

38 (10) 

4A (14) 

48 
(13) 

SELECT 

Min 

4.5 

-55 

.. 25LS257 25LS258 

25LS258 

Military Commercial 
Max 

Unit 
Nom Max Min Nom 

5 5.5 4.75 5 5.25 V 
~1 -2.6 rnA 
4 8 rnA 

125 0 70 °C 

~ Ie MASTER 1977 
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25LS2~7 25LS258 
Quadruple 2-Line-To-1-Line 

'Multiplexers With Three-St~te Outputs 
, ' 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise NCsted) 

Parameter Test. Condltions* 
Military Commercial 

Unit 
Min Typ** Max Min Typ** Max 

VIH 2. , 2 V 

Va , 0.7 . 0.8 V 
VI Vee=MIN, 11=-18mA -1.5 -1.5 V 

YOH 
Vee-MIN, .. VIH-2V, 

2.4 3.4 2.4 3.1 V 
VIL =VIL max, lOH·=MAX ' 

VOL 
Vce=MIN, 'Vlw=2V, IQl =4mA· 0.25 0.40 0.25 0.40 

V 
Vll =Vllmax IIOl=~mA '0.30 \ 0.45 0.30 0.45 

IOZH 
Vce=MAX, VIH=2V, 

" 

.' 
20 /' 20 /JA 

Vo=2,ilV 

lOZl 
(Vee=MAX, VIH=2V, 

-20 -20 ' /JA 
Vo=O.4V, \ 

S input . 0.2 0.2 
II Any other 

VCC=MAX, VI=7V 
0.1 0.1 

mA' 

IIH 
S input 

Vee=MAX, VI=2.~V 
,40 40 

/JA Anyother . 20 .20 

,Ill 
S input 

Vee=MAX, VI=O.4V 
-0.8 -0.8· 

mA 
Any other -0.4 -0.4 

lost VCC~MAX , -15 -85 -15 :..15 -85 inA 
AU outputs 

5.9 10.0 5~9 10.0 
high ,. 

All outputs 
25LS25'7 13.5 -

8.2 9.2 13.5 
low \ 

All outputs 
19 15,3 10 15.3 

off 
VCC=MAX, 

I 

Ic:e tt All outputs 
, mA 

\ 

4.1 8.0 4.1 S.O .' 

high \ . ' 

. 

All outputs 
25LS258 6,2 ' 11.0 6.2 11.0 

low -
All outputs 

" ' 1.0 11.2 7.0 11.2 
off " 

·For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions fOr the applicable 
device type. " . 

. ··Ali typical values are at Vee = 5V, TA = 25°C. 
tNot more than one output should be shorted at a time. 

ttlCC is measured with all outpyts open and all possible inputs grounded while achieving the stated output conditions . 

. ~ 1(: MASTER19!, 
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'Switching Characteristics V , lC • 
Parameter 11 From To 

(InPut) (output) 

Tes~ Conditions: CL = 15pF, RL = 2kO , 

tPLH 
25LS25i, Data Any '~ 

tPHL 

.1 tPLH 
tpHL 

25 LS258 Data·· Any 

tpLI-I 
~ 

tpHL 
25LS257, Select Any 

tpLH 
25LS258 Select Any 

1 tpHL 

tZH 
25LS257 

Output 
Any rrzL Control 

tZH 
25 LS258 

Output. 
Any tZL Contrpl 

Test Conditions: CL = SpF. RL, = 2kH 

tHZ Output 
Any -:-'-=- 25LS257 Control tLZ 

tHZ 
25LS258 

OUtput 
Any -:-'-=- Control tLZ 

• tPLH = propagation delay time; low-to-high-Ievel output 
tPHL = propagation delay time, high-to-Iow-Ievel output 
tZH = output enable time to high leliel 
tZL = output enable time to low level 
tHZ = output disable. time from high IlIvel 
tLZ = output disable time, from low level 

Min 

25LS258.25LS257 
" .. \ 

. +25°C 

Typ Max 
Unit 

6 12 

7 12 
ns 

8 ·12 
5 12 

ns 

12 18 

12 18 
ns 

12 18 
10 18 

ns 

10 . ·18 
10 / 16 

ns ~I 

10 18 
oS 

11 18 -... ..,; 

10 15 

10 18 
ns 

9 15 
8 15 

ns 
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25LS299 8-BitUniversal Shift/Storage Register 

FEATURES 

• Four operational modes 
• Three-state outputs 
• Common input/output pins 
• Cascadable shifting . 
• Advanced Low-Power Schottky processing 
• 100% reliability assurance testing in compliance with 

MIL-STD-883 

DESCRIPTION 

The 25LS299 is an 8-bit .universal shift/storage register with 
3-state outputs. Four modes of ,operation are possible
Hold (store), shift left, shift right and load data. 

Parallel load inputs and register outputs are multiplexed to 
reduce the number of package pins. Separate continuous 
outputs are also provided for' flip-flop 00 and 07. These 
devices can be cascaded to N-Bit words. 

The 25LS299 has a typical shift frequency of 50 MHz; and 
is packaged in thestandarCl 20-pin DIP package. 

A separate active-LOW asynchronous clear input forces all 
flip-flops to the LOW state whenever this clear input is 
LOW. 

LOGIC DIAGRAM 
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51 
(9) 

So 
f1I 

(11 

AIOA 

(13) 

BIOe 

(61 

CIOe 

(141 

0100 

(51 

EIOe 

Vcc 
~ 

PIN-OUT DIAGRAM 

SL 07 DY7 DYS DY3 DY1 CP SR 

3 4 5 7 ~ 
G1 GZ DY'6 DY4 DYz DYO 00 CLR GND 

(151 

FIOF 

(41 

GIOG 

(161 

HIOH 

t[AYTHEo?J 
361 

~ o 
+-' 
'0 

::J 
"C 
C o 
o 
"e 
Q) 
en 
c o 
Q) 

.s:::. 

~ a: 



"-o -(.) 1:::S 
"C 
s:: o 
.2 

'E . CD 
en 
s:: 
g 
.c: 

~ a: 

8-8.lt . Universal' Shift/Storage Register ) : 25LS299 

i I 

Recommended Operating Conditions 
Military Comtnerclal 

Unit 
Min Nom Max Min Nom Max 

Supply Voitage, Vee 4.5 . 5 5.5 4.75 5 5.25 V 

. High-Level Output Current, 101'1 -1.0 -2.6 mAo 

L9w-Level Output Current, IOL - 8 8 mA 

Operating Free-Air Temperature, T A -55 125, 0 70 "c 

Eledrlca.1 Characteristics Over Recommended Free-Air Temperatilre Range (Unless Otherwise Noted 

Param ••• r .. T.et Con~~ne· 
Military eome~ Unit 

.,In Typ·· Max Min Typ" Max 

VIH 
Guaranteed input logical HIGH voltage 

2 2 V 
. for all inputs 

VIL 
Guaranteed input logical LOW voltage 

0.7 0.8 V 
for all inputs 

VI Vee"'MIN., 11f.,j '" -18mA \ -1.1;) -1.5 V 

VOH 
Vee"'MIN., IOH'" -440#LA I 00,07 2.5 , 2.7 

V 
VIN "'VIH or VOL, I DYo, DY7 2.4 2.4 

. VOL 
Vee "'MIN. IIOL =4.0mA 0.25 0.40 0.25 0.40 

V 
VIN =VIH or VIL 11m =8.0mA 0.30 0.45 0.30 0.45 

So,S, 
. - 0.2 0.2 

II All others 
Vee =II,1AX., V,N = o.5V 

0.1 0.1 
mA 

IH 
So, S1 

Vee =MAX., VIN = 2.7V 
40 40 

#LA All others 20 20 

IlL 
So. S1 

Vee=MAX., VIN .. .o.4V 
-0.8 -0.8 

mA 
All others I . -0.4 -0.4 

10 Vee=MAX. 
I Vn = O.4V -100 -100 

p.A 
IVn =2.7V. 40 40 

los Vee =MAX., See Note 3 -30 -85 -30 -85 mA 

Icc Vee =MAX., See Note 4 38 57 38 57 mA 

Not,s: 1. For conditions shown as MIN. or MAX .• use the appropriate value specified under Electricaleharacteristics for the applicable 
. device type. . . 

2. Typicarlimits are ilt Vee = 5.0 V. 25°C ambient and maximum loading. , 
3. Not more than one output should be shorted at a time. Duration of th, short circuit test silouldno.t exceed one second. 
4. ICC - measured with clock input HIGH and 9Utputcontrols HIGH. 

a:AYTHEO~ 
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25LS299 a-Bit Universal Shift/Storage Register 

Switching Characteristics V = 5V TA = +25°C • ctl • 
From To +2SoC 

Unit Parameter (Input) (output) Min Typ Max 

Te,t conditions: CL = 1SpF, RL = 2kfi 

tP·LH. 
CI9Ck OJ 

. 19 
tpHL 23 ns 

, 

tpLH 
Clock DYi 

18 
tpHL 21 ns 

tpHL Clear DYO-DY7 25 lis 
tpHL Glear .. 00 or 07 27 ns 
tZH 

5,,50 DYr 
20 

tZL 19 
n$ 

tZH i - - 20 
tZL 

G" G2 DYj 18 ns 

ts 
5" 50 5et-up Prior. 20 ns 

to Clock 

ts 
5R, 5L 5et,up Prior 20 

I 

to Clock 
ns 

tpw Pulse Width (Clock) 25 ns 
tn Hold Time 3 ns 
fmax 50 MHz 

tLZ 
5,,50 DYi 

22 
tHZ 20 ns 

tLZ G" G2 DYi 
20 

tHZ 16 ns 

TRUTH TABLE 

INPUTS 
FU",CTION 

SR SL "(;,.'02 CLEAR CLOCK So 81 

Clear 
. 

X X L X (Note 1) L L 

OutPl,lt 
X X X X X X H L 

C~)fitrol 
'. X X ,X X X X L H 

X X X X X X H H 

Hold X X H X L L L L 

M Load (Note 2) X X H t H H L L 

'0 Shift Right L X H t H L L L 

0 Shift Right H X H t H L L L 
E Shift ·Left X L H f L H L L 

Shift Left X H H t L "H L L 

'L= LOW 

H= HIGH 

Z = High Impedence t = Transition LOW-to-HIGH 

X:= Don't Care NC = No Change 

@ 'Ie MASTER 1977 

OUTPUTS 

aO a7 OVO 

L L L 

NC NC Z 

NC NC Z 
NC NC Z 

NC NC Ne 

A A A 

L OV6 L 

H OV6 H 

OV, L OV, 

OV, H OV, 

OV1 

L 

Z 

'Z 

Z 

NC 

B 

OVO 

OY<O 

OV2 

OV2 

INPUTS/OUTPUTS 

OV2 OV3 PV4 PV5 OVS PV7 

L L L L L L 

Z Z Z t Z '"Z 
Z Z Z Z Z Z 
Z Z Z Z Z Z 

Ne Ne NC NC NC Ne 

C 0 E F G H 

OV, OV2 OV3 OV4 OV5 OV6 

OV, OV2 OV3 OV4 OY5 OVS 

OVi OV4 OV5 OVg OV7 L 

OV3 OV4 OVS OVS OV7 H 

Notes: 1. Either LOW t9 observe Ol,lt'puts. 

2. In this mode OVi are inputs. 
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INTERFACE ....... . 

The Master Selection Guide provides sufficient informa
tion to make initial product selections, to lead you to a 
group of device numbers and manufacturers' names. It 
enables you to find the products which are most appro
priate to fulfill your major requirements and then pro
vides data for many of the more important products. 

All devices that appear in this section, both in the initial 
selection guide and in the data pages, are included in 
the Part Number and Product Indexes. These index list
ings lead to the page and the line on that page where 
each device appears. 

In the Interface Section the selection parameters differ 
drastically for each category; therefore, each has its own 
forma~. The analog to digital converter category has two 
formats: one for binary output devices and another for 
decimal units. Some of the products in this section, pri
marily analog to digital and digital to analog converters, 
are hybrids; the ones listed are those packaged to be 
compatible with IC's. 

This section is not complicated by reference to package 
styles; the package style suffixes are usually deleted. ' 
For more information on each companies' suffixes, see 
the Part' Number Guide. Throughout the Master Selec
tion Guide, each fullmilifary templ:}rature range (-55°C 

. to 125°C) device is indicated by a dagger (t) before the 
manufacturer's name.' Manufacturers' names are nor
mally spelled out; however, a few are abbreviated and 
the abbreviations are explained on page 144. 

362 

Category Page 
Analog Switches 

Switches w.ith Drivers 363 
Switches without Drivers 368 
Multiplexers 370 
Drivers 372 

Analog to Digital Converters 
Binary Output 373 
Decimal Output 375 

Digital to Analog Converters 376 

Display Drivers 380 

Error Checking Circuits 383 

Keyboard Encoders 383 

Line Circuits 
Drivers 385 
Receivers 388 
Transceivers 392 

Memory and Peripheral Drivers 394 

Sense Amplifiers 397 

Serial Transmitters-Receivers 399 

Detailed Product Information 
provided by: 

American'Microsystems Inc. 400 

Analog Devices 416 

Harris Semiconductor 432 

National Semiconductor 435 

Siliconix / 502 

The manufacturers listed above are pro-
. viding detailed information on their latest 

and most significant products. They have 
made this investment to help you. Some 
chose not to. 

If you want to see more data in future edj
tions, tell the manufacturers through their 
salesmen and distributors. 
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MASTER. SELECTIPN aUIDE 

INTERFACE-Analog Switches 
, , 

ON Analog ON Analog 
i SwItch i:Ieaiatance SIOnaI Supply SwItch ResIatance Signal Supply 

FunctIOn Type 25'C, II Range. V Voltage oeYioe Source FunctiOn Type 2S'C, II Range, V Voltage Device Source 

Switch .. with Drive,. Swlte .... with Driven (Cont'd) J 

SPST CMOS 75 01011. 01015,5 1109 DOC 2xSPST JfET 10 -1.51015 (ConI'd) 
I. 

HI504O-2 t ..... : oo180B ! SIUconIx 

I: 
", IIIIIMN ..... -" 01010 -18, 12 DG141A '. flnfersll 

\ Itj504oc. InterSil 
~ IH5005 t Intersil 

1H504OM '. t Intersil AM014l tNa1!1lna1 
JFET 6 -5104 01015,5 CAG10A tTeiedynec AM0141C NatIOnal , 

DG141A t SIIIconil<. -51010 ' 01015 CAGe. ··tT~c . , -20,10,5 DGl80A t SHicOnix 
60 

, . 10 '. -5104 01015,5 CAGtOG t TeIedyi1e C '. DGl80B sniCorllx 
:.s,010 ~15 CAGe-l0 tTeledyne C 15 0107.6 . 01016 00161A t ~tersII 

16 -10105·· 01015,6 9AG1OD tTeIedyi1eC .1 . AM0151 tNationai 

CAG10 . t TeIedyi1e C 
AM0151C National 

30 0105 0106,6 
00151A t SIUconJx , 

0108 ; -18,12 1H5001 lrilril 
,*8 -16,12 001418 . Intersil 

, 50 0108 -18, 12 1H5002 Intersll 00441 1n18($l1 . .. \ 
CAGIOB 

j oo141B . SIIioonIx "10to4 01016,5 tTeledyneC . 
20 ...s.5 01015, 00151.B InterSil . , 

-10105 -15,5 CAG14 TeledyneC 
DG451A '. .Intdl 

60 01010 01018,5 CAG30. . t TeIedyi1e C 
, 

00lfjlB ·SIIIconIx 

70 

PMOS 00 l11A t SIUconJx 
' , 

40-100 01010 -20,10,5 30 .a 10 10 -18.16 CAG24 tTeledyneC , 
40-125 ,j,10 -20.10.5 oomB SiUconlx ,7.51015 01015,5 'OG181A . t Inlersll , 
,'~ ,j,10 -20,10 116101 TI IHI81M t Inter$,H - TL610M tn 00181A tSRiCOnlx 

v 

100-400 .10 -20.10 TL810C '. TI *10 -18.12 0013¥ t Interail 

2xSPST- ,CMOS 30 =11 . =15,5 1H5048C Intersll 1H5003 t Intilrsil • 

'IH5048M . t Intersil . ItI500tJ t Intel8il 
" ,AM0133 t NI!Ii0n81 

, 50 .15 =15,5 IiIIMa-a . tlflnli '(~ AM!lI~ ·.Natlonal 
80 

III50IW IIIIrriI (-
" 

" DGI33A tSiHconIx 
=15 DG300A . t SIIIconIx 

'. ·~12.510 10 -20,10,-5 DG161A- t 1nt8rall 00300B SAiconIll . , 
IH181M 'tlolersil' 0$300C SiIIconIx 
00181A t SiIicOnIx - DG304A t SIIk;onIx 

DG3048 SBlconIx " forO/A 
..... 

PG3040 SIitcoritx ";.,0 . -20 COA2~ tTeI~C. ,. 

t~(~ .. 
" 

DD1A 35 ( .ti8 -16,12 ' ,00433A t Intersli , .... t~(IIII] I 

DGII1C t ... '(!"l 50 =7.5 .15 00 152A flnte~ , 
AMOl52 t National 

70 .11 .15 DG200A t 1n1erail AM0152C National 
go 

" 

£15 . .t15 AD7I138 . tAD (43D] 
, 

00152A f,Slllconix 
.. HI2I!D4. /; tlflnli (- ·~7.5 1015.;' .15,5 ,001818 Intersil . . 

OG2lioA t S!rlconlx ,IHI81C Inldl 
75 .15 01015,5 , 1110 

" 00c , 
' ' 001818 SII~ , .... t-t . tillrrta, (- .a -18,12 001338 Intersil 

" 1 .... W 1IIniI! (- 00133B . SHicOnix 1 - ~1C, InteI8iI , , .• ,10 ' . -18.15, CAG,13 tTeiedyneC - jtiS041M t Interail 
CAG42 ' NeledyneC 

80 =11 .i5 QG200B ~. 
, , 

CAG46A' , t Te/ed)'ne C 1 00 
=15 .15 \ .~. AD (430] -16,12 IH5004 tntersIl 

AD7S13k ' .AD (430] '. .-12.5to 10 -20,10,-5 00181B IntersII ~ . -,,', 

-..s HIIrrII . (413] IH161C Intersil . 0G200B SIIIconix 00181B SiIIcoitlx 
00200C ~ 

75 .. ~10 .15 TLI82M . tTl .... 
S CA(.ll!7 tjeledylle C . " JFET -81010 -16,15 

'-10to 15 .16,5 PGI82A t Intersll 
10 -8 to 10 -18, 15 CAG27~10 tr~C ·IH182M t Inter$u , .. 

-7.51015 .15,5 00180A t SIIlconIx . '. DGI82A ,J t SlHcOnIx 
(Cont'd) . (9OnI'dl ( 

t MllHary Tempeostflre Range (-55°C to 125°C) ., . 
, ". • • OT' means foUr terminals WIth a pair of no~ open and normally clOsed contacts. 
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IICMASTER 

INTERFACE-Analog Switches (Cont'd) 

ON Analog ON Analog 
Switch Resistance Signal Supply Switch Resistance Signal Supply 

Function Type 2S'C,Il Range, V Voltage Device Souroe Function Type 2S'C, II Range, V Voltage DevIce Source 

Switches with Drivel' •. (Cont'd) Switches with Drive" (Cont'd) -

2xSPST JFET 75 (Cont'd) 4xSPST CMOS 280 ±7.5 (Cont'd) 

-15 to 10 -20,10,-5 DG182A t Intersil I CD4066C National 

IH182M' t Intersil CD4066M t National 

00 182A t Siliconix SIL40668 tMitel 
SIL4066BE Mltel 

80 ±8 . -18, 12 oo434A Intersil MC140668A tMotorola 60 

±10 -18,12 DG134A t Intersil MC14066BC Motorola 

IH5007 • Intersil CD40668 rRCA 

AH0134 tNational C040668E RCA 

AH0134C National H8F4066AE SGS 

10 ool34A t Sillconix N4066A Signetics 

100 ±5.5 ±15 00452 Intersil 
SCL40~B tSSS 

001528 Siliconlx 
SCL40668E SSS 
TC4066 Toshiba 

±8 -18,12 001348 Intersil 
400 ±7.5 ±7.5 AD7516J AD (430 

001348 Siliconix 
AD7518S tAD (430 70 

±10 ±15,5 TLl821 TI SIL40168 tMitel 
TU82C TI SIL40168E M~el 

-10to15 ±15,5 001828 Intersil MC140168A t Motorola 

IH182C Intersil MCl40168C Motorola 

C]) 
"0 20 

001828 Siliconix SCL40168 tSSS 
SCL40168E SSS 

-15to 10 -20,10.-5 DG1828 Intersil CM4016A t Solltron 
::s 
(!J 

IH182C Intersil CM4016AE Solitron 
OG1828 Siliconix TP4016A ttl 

c:: 
0 
+:: 
,0 
C]) 
(j) 
C/) 

PMOS 75-200 -5 to 10 ±15,5 OGM111A t Siliconix TP4316A148 ttl 

±10 -20,10,5 DGMll1A t Siliconlx 
TC4016 Toshiba 

800 ±7.5 ±7,5 ~4016C Fairchild 
75-250 -5 to .10 ±15 ooM1118 Siliconix 

F4016M t Fairchild 
±10 -20.10,5 ooMll1B Siliconix 

850 ±7.5 ±7.5 MEM4016D tGI 
100-450 ±10 -20,10,5 00111 t Intersil MEM4016P GI 

80 

.... OG112 t Intersil CD4016AC National 
C]) -en 30 as 
~ 

4xSPST CMOS 80 ±15 ±15 H1201·2 t Mania (433 CD4016AM t National 

80" ±5 ±5 CDS4016 tRCA 
CD40168 tRCA 
CD40168E RCA 

CDS4016E RCA 
SCL4016A tSSS 

100 ±15 ±15 HI201-5 Harris (433 SCL4016AE SSS 
90 

AD7510J AD (428 CM4016A t Solitron 
AD7510k AD (428 CM4016AE Solitron 
AD75iOS tAD (428 CM4116A t Salltron 

I AD7510DIJ AD (428 CM4116~E Solitron 
AD7510DIK AD (428 SW4016"AE SW 
AD7510D1S tAD (428 
AD7511J AD (428 Inverted control 

AD7511K AD (428 ±7.5 SCL4416A tSSS 

AD7511S tAD (428 SCL4416AE SSS 
40 

AD7511DIJ . AD (428 JFET 10 ±10 -18.2.8 CAM604A tTeledyneC 1 00 
AD7511DIK AD (428 

50 -10 to 5 '15.5 CAG49 t TeledyneC 
AD7511D1S tAD (428 

60 ±10 -18,5 CAG49 t TeledyneC 
175 ±15 ±15 oo201A t Siliconix ±18,-7 CAG50 tTeledyneC 
200 ±7.5 ±7.5 SCL4066S SSS 4xSPST JFET 100 ± 10 -18,15 CAG4BA tTeledyneC 

±15 ±15 002018 Siliconix Various Combinations of normally onloff 

oo201C. Sillconix 200 ±10 ±15,0 LFl1201 t National 

280 ±7.5 ±7.5 AD7518K AD (430 LFl1202 t National 

AD7518T tAD (430 LFl1331 t National 

F4066BC Fairchild LFl1332 tNational 
50 

F40668M tFairchiid LFl1333 t National· 1 10 

HD4066B-2 t HarriS 250 ±10 ±15,0 LF12201 Nalional 
HD4066B-9 Harris LF13201 National 

(Cont'd) (Cont'd) 
.. t Military Temperature Range (-55'C to 125'C) 

Bold face indicates additional data Is provided on the page ooted. 

364 IC MASTER 1977 



MAsTI;R SE.LECTION GUIDE 

INTERFACE-Analog ~~ilch .. (Conl'd) .\ 

ON = ON Analog 
SWItch ResisIance Supply SWItch ReaIstance SIgnal := Funciton , Type 25'C.O Range. V Voltage Devtc8 Source Function Type 2S'C.O Range; V Device Source ' 

S"It ... ,.,Ith Driven (COOt'd) Swllellea with Driver. (Cont',d) ,. .. ,~ 

4XSPST JFET 250 '" 10 (Conl'd) SPOT 1, JFET· 10 -12.5t(l10 (Cont'd) 

I LFI2202 National " OGI866 SllIConix 
LF1~ National 15 ",7.5 ",15 ,OG161A t Intereil \ LFI2331 National AH01,61 ttilatlonal 
LF~1 NatIonal 
LF12332 Natlolial 

AH0161C ' National 

LFI3332' , 
00161A Siliconix ~ 

National , 
LF~333 NatIonal ",8 ' ' -18.12 OGl456 InterSll 

, 
LFI3333 .Nattonal OG44BA In!ersil 

10 
.-

" OGI466 'Siliconix 
PMOS 1~"'I(j -20.10.5 OG118 t IntersII 

20 =5.5 . ",15 00461A Intersil 
150-450 ",10- -20.10.5· . OG'172A tSlHconlx 001616 SlIiconix , 
150-500' "'10 -2O.10.li OG1726 SIfIconix all .. -7.5 to 15 "'15.5 00187A .t Intersil 

, ~;"10 -20.10.5 AHOo15 tNaiIonal IH187M tinters. 
,AHoo15C National OG187A ) t SIliConix 
00172C SIJIcQilix' 

.i.l0 :18.12 oo144A t Interilll 
4xBPST PMOS 1~",10 -20.10 00116 tlntersll 

t 
AHOI44 t National 

Co!nIllQll Output 
, , 

AHQI44C Natioilal .-

oo116A lit SiIiconIx OOI44A t $11iconix 

125-500, '" 10 -20.10 001166 SiIiconix I 
-12.5 to 10 -20.10.-5 oo187A t',l/ltersll, 

5xSPST PMOS 1~",10 -20.10 00123 t Intersll IH187M t Intersll 
, Com.!!)OllOutput OG187A t SllIconix 

) 00123A t SiIiconix 
-20.10.5 OG125 t '1ntersII ' 35 ",8 ';'8.12 , OG444A intersll 

, .' 

20 

00125A t Si1IconIx 50 ",7.5 ",15 00162A t Intersll, 
,~20.10 , 001238 Intersil AH0162 tNa,tional 

OG1236 SIIicOnIx AHOli!ac National, ' , 
I -20.10.5 ~1256 IntersII ool62A tSlllcoiIlx 

" 

OG1256 SiIiconIx -7.5 to ,15 ~5.5 .- 00.1876 Intarsll 
SPOT1 CMOS 30 ",II 

, 
"'15.5 IH50SOC , Intersll IH187C 'Intersil 

t lritersil , " 1:JG1876 SlIk:onix , 1H506OM 
/ 

50 ",15 :i<1s,s ...... t ..... ' ,(G3] ",8 -18.12 001446 Intersil ..... HIrrII '433 ' 001446 SIiiconix' 
.- ",15 OG301A ' l' Si1lconlx ",15 21286 tTeledyneC 

0,G301B ' SIIkioIitx /' , 
I 

-12.5 to 10 -20.10.5 001878 'lntersll , 
DG301C SI~ \ 

IH187C Intd 
0030sA ' t SIIiconix " i 001876 Sllieonix- ' 
00305B SllicQriix 
oG3osc " 75 ",10 "'15.5 Tl,.188M tTl , SIIiconix 

'\ DG3a7A t 8IIIcOnix (l1li -10to 15 "'15.5 ool86A t l/ltarsll 

0!13178 8IIconIx (5IIIl .. ' IHls8M t Intersil 
I 

DG3I7C 8IIconII (l1li , 00188A tSlIk:onix 
40 

75 ",15 \1,15.5 ml tDDC -1510 to -20.10.5 OGI88A t Intarslf, 

IirIMH tHlrrit 'G3] I 
IHI88M t Intersu ..... ..... (G3] OGI88A t SlIk:onlx , 

1H5042C IntersII 
80 ,,,,8 ' -18.12 I)G443 Intflrsll 

JI'I5042M t IntersII' .-

-5to'10 ,,,,Iii tTer8dyneC 
\ ",10 -18.12 00143 t Intarslf 

JFET 6 CAG7, AHQ143 t National 
10 ",'10 , -15,5 COA23 tTeledyneC AHOI43C Naiional 

-510 10 ",15 CA.G7~10 ' tTet8dyn8 C .. ool43A t SItlconix 
100 " ~5.5 ",15 001626 SiUconlx 

" -7.5 to 15 :16.5 ' 00186AI t SHk:onix 
001886" " SIHconIx I :li8 ",15 DG462A Intersll 

50 

.''-..: 

":10 -18.12 OO,I46~, ' t ,Int8rsll ",10 "'15.5 TLI881 TI 
AHOI4!l tNational TLI8eC 'TI 

, AHQ1~ National ",15 AH2114 t Niltional 
00146A 'SIliconix ~18.12 001436, Slliconbt 

" ' " 
\ 

" 

'12.~to,10 -20.10.-5 OG186A tSlIiconlx -10to 15 ';'15.5 001866, Int8j'8il , 
\ (CoOt'd) (Cont'd) 

t MiNia Tem ra(Ure I"Ia -55°C to 125°C, \ ry nge { ) 

, OJ" rnHnJ four terimiriaJ8 with a pairdf normally open and notmiIJly c~ COfItacts; 
, '," . . , . ~ 

pe 

80 

70 

80 

'. 

90 

1 00 

1 ,10 

Cl>:, 
';0' 
j ..... 

:::s 
,(!J 

c 
0 
;; 
0 
CJ) 

Q) 
CJ) 

... 
CJ) -, en 
c:a 
~ 

I, 
I 



ICMASTER 
) 

I 'I 

INrERFACE-Analog Swilch •• (Conl'd) 

ON Analog ON Ar1aIog 
SWItch Resistance Signal Supply SWItch ReaIstance ~I Supply 

Functloll Type '25'C.O Range. V Voltage DevIce Source function Type 25'C.0 Range. V Voltage DevIce Source 

SwHchea with Driver. (Cont~d) tiwltch .. with Drive,. (Cont'd) 

SPOT' 
, ,-

JFEl' 100 -101015 (Cont'd) 2xSPDT =10 (Conl'd) , 
IH188C Intersll 

2xSPOT' JFET 10 -7.51015 =15,5 OO189A ' tSIHconIx 
001888 , SIUconIx 001898 SHiconIx 

-151010 -20,10,-5 001888 Intersll 
=12.5101 5-20,15,-1 oo189A t SUIconIx 

IH188C Intel'Sll 001898; SIIIconIx 
001888 Slllconlx 

60 

30 I -7.51015 ~15,5 oo190A t Intersll 
125 ",10 =15 AH211~ Natlonil 

IH190M t Intarsll 
SPOT JFET 10 =10 -15.5 COA23 tTeledyneC oo190A t SlIIconIx 

50 -10105 -15,5 COA18 tTeledyneC -121015 -20,15,-5, oo190A t Intersll 

10 ~T' NPN-PNP 10 10 10 COA4A tTeledYneC IH190M t Intarsll 
O/A oo190A t I1I11con1x 

-Oto-10 -15 COA1-3 TeledyneC 50 -7.51015 =15,5 001908 Silicpnlx 

=10 =15 CDA6 tTeledyneC -12,51015 ~2O,10,-5 001908 SlIlconlx 

SPOTf PMOS 75-200 -510 15 =15 oo175A t SIIIconIx 75 -10to 15 =15.5 oo191A t Intarsll 
=10 '-20,10,5 oo175A ,t SIIIconIx IH191M t lritarsll 70 

7s.:250 -51015 ~15 001758 SIIIconIx oo191A t SIIIconIx 

=10 -20,10,5 001758 slliconlx -151010 -20,10,-5 oo191A t Inleisll 

(J) 
:"0 
'5 20 

C) 

10Q.400 =10 -20,10 TL6041 TI 
IH191M t Intersll 

it, 
OO191A t SUIconIx TL604M tTl 

100 -10to 15 =15,5 001918 Intersll 
200-800 =10 -20,10 TL604C TI 

1H191C Intarsll 
SPOT PMOS 10D-400 =10 -20,10 SI3002A t Slllconlx 001918 Si!lconlx 

t: 
.2 -0 
(J) 

Q) 
C/) 

5130028 ' Slllconlx 
TL6011 TI -15to 10 -20,10.-5 0019111 Inlarsll 

TL601M tTl IH191C /nlarsll 

TL6071 TI .00191B Snlconlx 

TL607M tTl 125 =10 =15.5 TL191M tTl 
\ -20,10 TL601C TI 150 =10, =15,& TL191/ TI 

TL607C ~ TI TL191C TI 

60 

... 
(J) 

30 -(/) as 

200' =10 -20,10 ~H3002C Fairchild 
3xSPOT CMOS 260 =7,5 =7.5 F4053BC Fairchild 

SH3002M t Fairchild 
F40538M t Fairchild 

2xSPOTf CMOS 30 =11 =15,5 IH5051C Inlarsll HD40s3B-2 t Harris 

::E IH5051M t Intersll HD4053B-9 l1arrls 

50 =15 "'15,5 "'1-2 tlllntl '433 MEM4053D tGI 
< H111111-5 IIIntI C433 MEM4053P GI 

",15 oo303A t Sil'lCOnix , SIL40538 tMltel 90 

OO303B SIIiconix \ 
SIL40538E Mite! 

-
0G303C MCl4053A ' t'..,otorols SUIconix 
oo307A tSHIconix MC14053C Molorols 

oo307B . Slllconix CD4053C National 
, 
\, 00307<; ~ SIIIconIx CD4Q53M t NatIonal 

DGaA tllllcolllx,1CII CD4053A tRCA 

DG3IIIII SHIconIx (ICII cD4053AE RCA 
. ,'DG3IDC lllIIconIx ,1IIiI SCL4053A tSSS 

75 =15 =15.5' 1112 tODC 
SCL4053AE SSS , 

\ tII504H tHirril ,433 CM40531' t SoIltron 

) II5IMM HIntI (as 
CM4053AE SoIItron 

IH5043C Intersll 
.. TP4053A1B TI 

1H5043M tlntersll 
T<;4053 Toshiba . 

100 

2xSPOT CMOS 100 =15 ' ",15 AD7IW AP (-
PMOS 200-800 01010 -20,10,-5, oo17QA . t 5111conlx 

AD7512K AD (- 250:850 ",10 ~20,10,-5 001708 511lOOnix 
Ami. tAD (428 oo17OC SlIiconlx 

50 

A07I12DU AD (- 4xSPOT CMQS 100 0.1 8 AP7I1t.1 AD ,4W 
AD7512DIK AD 

(. 
forO/A 

AD7512D18 t~ (- NMOS - - 8 oo515A t SillconIx 
10 ",10 ",15 COA29A tTeledyneC DG5158 SIIIconIx ' 110 

(Coord) (Cont'd) 

t Military Temperatura Range (-SSOC to 12S0C) 

Bold face indicates addltlon~ data 18 provided on the page noted. 
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, MASTER SELECTI9N GUIDE 

INTERFA<;E-Analog Switch .. (Cont'd) 

ON Anl!log ON An_log 
Switch ResIstance SIgnal SUpply Swnch Resistance Signal Supply 

Function Type 2S·C,1I Range, V Voltage Device Source Function Type 2S·C, Q Range, V Vonage Device Source 

Switches witf\ Driver. (Cont'd) Switches with Driver. (Cont'd) 

4xSPDT NMOS - - (Cont'd) 2xDP$T JFET . 15 *8 (Conl'd) 
oo515C SiHconix DG1408 Sili.conix 

NPN - ,10to-3 *15 ULN-2140 Sprague 20 *5,5 *15 001538 Intersil 
ULN-2141 Sprague 00453 Intersil 60 
ULN-2142 Sprague 001538 Siliconix 

10 

ULS-2140 t Sprague 
ULS-2141 fSprague 30 -7.5 to 15 *15,5 DG184A t Intersil 

UL8-2142 t Sprague IH184M t Intersil . 
" t Siliconix 

Oio-l0 ~15 
[)GI84A 

NPN-PNP7 CDAll-S12 TeledyneC 
*10 -18,12 00 129A t intersil 

10 Oto-l0 -15 CDAll TeledyneC AH0129 ' t National 
NPN - ~ - AD550 tAD AHOI29C National 

AD555 AD oo129A t Siliconix 

i'NP - - - 3240 Teledyne P -12.5to 10 -20,10,-5 DGl84A t Intersil 

10xSPDT NMOS - - 8 oo516A t Sillconix IHl84M t Intersil 
torpfA OOl84A tSiliconix 

005168 Sillconjx 
oo516C SiliCOl)ix 35 *8 -18,12 oo429A Intersil ... 

70 

DPST CM()S 75 *15 *15,5 1113 tDtiC '50 *7.5 *15 DG154A t Intersil 

HI5044-2 t IfIrriI (433 AH0154 t National 

HI5044-5 Harris (433 AHOl54C National 

I IH5044C Intersil DG154A t Siliconix 
, 

IH5044M t Intersll , 
*7.5 to 15 *15.5 001848 Intersil 

2x[)PST CMOS 30 * 11 *15.5 IH5049C Intersil IH184C Intersil 

20 
(J) 

, "0' , 
:J 

CJ 
IH5049M t IntE!rsii 001848 Siliconix c: 

0 
50 *15 *15,5 HI504B-2 t llarrl. (433 *8 -18,12 DG1298 Siliconix 

HJ5CM8.5 II8rrIa (433 -12.5 to 15 -20,10,-5 001848 Intersil' 
*15 DG302A t Siliconix IH184C Intersll 

003028 SiHconix DGI848 Siliconix 
00302Q SiHconix 

80 +-' 
() 
(J) 

(J) 
en 

oo306A tSiUconix 60 10 -18,5 CS4Rl01A tTeledyneC 

DG3068 SIIIC(onix 75 -10to 15 4;15,5 00 185A t Intersil. 
DG306C SHiconlx IH185M t Intersil 
DG384A t Silic:onill (- OO185A t Siliconix , 

DG3848 SiIiconIx . (509 
-15to 10 -20,10,-5 OOl85A Intersil DG384C Sill_ill (509 

IHle5M t Intersil 

30 "-
(]) 
+-' en 
to 
~ 

75 il:15 *15,5 1114 toDC 00 18SA t Siliconix 90 
HI5IM5-2 tllam. (433 
tIJ504So5 HIrrII (433 80 *8 -18,12 DG426A Intersil 

IH5045C Intersil *10 -18,12 00 126A t Intersil 
40 , IH~M t Intersit AH0126 t Natiopal 

2xDPST CMOS 200 *15 . *15,5 1118IIOA·2 t II8rrIa (433 AH0126C NatiOnal 
Three contrp/ inP\lt DG126A t Siliconix 

H118OOA-5 II8rrIa (433 
100 *5.5 *15 001548 Intersil 

2x[)P$T .. JFET 10 -7.5 to '15 *15,5 00 1 $SA t Siliconlx DG454A Intersil 
ool8SB Siliconlx DG1548 Siliconix 

*10 -18,12 DG140A t Intersil 
*8 -18,12 001268 Siliconix 

AH0140 tNationel 
AH0140C N!\tiOnal -10to15 *15,5 001858 Intersil 1 00 

OGl40A t SiJ!<;onlx IHl85C Intersil .-

-12;5 to 10 -20,10,5 'OG183A t Silicbnix 
001858 SiHconix 

-50 

- DG1838 t SiliconiJ! -15 to 10 -20,10,-5 001858 Intersil 

15 *7.5 *15 .001s3A t lrrtersil 
IHI85C Intersil 

AHOl53 tN8!ional 
001858 Siliconix 

AHOI53C National 125 *10 *15,5 TL185M tTl 
ool53A t Slliconix 150 *10 *15,5 TL1851 TI 

*8 -18,12 DG440A Intersil TL185C TI 
I 

(Conl'd) (Cont'd) 
0 0 t. MIlitary T~peralune Range (-55 C to 125 C) , i ., 
DT' means fOUr ,terminals with a pair of normally open andnormaUy closed contacts. 
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ICMASTER 

INTERFACE--Analog Switch .. (Cont'd) 
, 

ON, Analog ON Analog 
Switch ResIstance SIgnal Supply SwItch ' Rasislance SIgnal Supply 

Function Type . 25'C, 0 Range, V VOltage DevIce Source Function Type 25'C,O Range, V ' Voltage DevIce Source 

IWiteK •• with Driv .... (Cont'd) 
, , 

Iwltches wIth Drive,. (Cont'd) 

2xOPST (ConI'd) OPOT PMP8 (Cont'd) 

~OPST PMOS 100-450 =10 -20,10,5 OGM122A t SIIfconIx 200-275 =10 -28,5,12 CRC9505 Collins 
,mmon output 

4PST CMOS 50 =15 =15,5 HlllM7A-2 t IIIrrII (~ 
125-500 =10 -20,10,5 OGM122B Slliconix , HlllM7A-5 HIrrII (433 
200-600 =10 -20,10,5 ' AH0019 t NatIOnal 75 =15 =15,5 HI5047-2 tHriI (433 

AHOOl9C National \ , HI5IM7 .. HIrrII (433 

~ST PMOS 100-450 =10 -20,10 00120 t InlersU , 1116 tOOC 
, monoulpul IH5047C InlersU 

80 

~2O,IO,5 00121 t IntersiI ' 'IH5047M t Intersil 
10 DPDTI CMOS,50 =15 =15,5 III5Ii4eA-2 tHlrrll (433 

tllUtA JFET 10 =10 =15,5 CDA28A' tTeledyneC 
HIIOu.w IIIirII (433 

75 =15 =15,5 1115 tDOC IwRelles without Drive,. 
HI5048-2 t IIIrrII (433 
HII04W HIrrII (433 ! 

IH5046C Intersll SPST JFET 30 =10 AM 1000 t National 

IH~M t InlersU 50 =10 2110B Te\edyneC 

JFET 10 =10 -18,12 OOI45A t Intersll =1.5 AMlOOl t National 

Q) 20 

:2 
::l 
(!) 

s:: 
0 
;: 
0 

AHOI45 tNatlorial ,100 =O.? IH502IC, Intersll 
AHOl45C Natlorial ,IH502IM t Inlerstl 
00l45A, t SIIIconix IH502sC ' Intersil 

15 =7,5 =15 _ 00l63A t Intersll IH5023M t Intersil 
AHOI63 tNa110nal 

010 (Orive-4) 
AHOI63C Nallorial 
00163A tSilk:onix 

1105C-I DOC 
I 1 105M-I tDOC 

=8 -18, 12 ~A Intersll IH5037C Interstl 
00145B Sillconix IH5037M tlntersll 

70 

Q) 
(j) 
C/) 

20 =5,5 :;15· 00163B Interstl =5 21078 TeledyneC 
OG463A IntersU ' 

=10 AMl002 t Natlorial 
- 00163B SlIIconix .... 

,30 Q) -en as 
~, 

150 =0.2 11010-1 ODC 
30 =10 -18,12 \ OGl39A t Intersll 

!101M-2 tOOC 
, AHOI39 t National 

11010-2 DOC 
AHOI39C ' National 

110IM-2 tqoc 
00139A t Sillconlx \ IH5022C Interstl 

80 

35 =8 -18,12 OG439A Intersll IH5022M t Interstl 
/ \ IH5024C interstl 50 =7.5 =15 OOI64A t Intersil 

t Interstt. AHOl64 t National IH5024M 
! 

AHOl64C National o to (Drive-4) , 
OGl64A t SUicontx - 1105C-2 DOC 

=8 -18,12 001398 SIIfconIx ' 1105M-,2 tDOC 90 
,/ IH5038C IAtersil 

80 =8 -18,12 DG442A Interstl IH5038M t IptersU 40 

=10 -18,12 00142A t IntersU 2xSPST JFET 100 =0.2 JH5017C Intersll 
AHOl42 , t Nattorlal 1H5017M tlnt~ 
~HOt42C Natlorial 
00142A t SllIconix o to (DrIve-4) 

100 =5.5 =15 00184B IntersU 
1106C-3 DOC 

, 1106M-a tDOC 
OG464A Interstl 

IH5033C Intersll 
001648 SllIconlx ! IH5033M t IntersU -=10 -18,12 001428 Sillconix 150 .0.2 11020-2 DOC 100 

2xOPOT PMOs =7 -5,-21 TOAll~5 SIemeOS 
, 1102M-I tOOC 

IH502OC, Intersll 
OPOT PMOS 150-450 =10 -20,10,5 00173A t Slilconix IH5020M t Interstl , , 50 

150-500 ",10 -20,10,5 001738 SiIIconIx . o to (0rIve-4) 
21lO-600 =10 -20,10,5 AHOOl4 tNat~1 1106c-2 DOC 

AHOOI4C ' National 1106M-2 tpOC 
(Cont'd) (ConI'd) 

t Military Temperature Range (-55°C to 125°C) 

Bold ~ Indlcatee additional data Is provkI8il on the page noted. 
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MASTER SELECTioN GUIDE 

INTERFACE ...... Analog Swltche. (Cont'd) 

ON Analog ON Analog 
SWitch Resistance Signal -suppiy Switch Resistance Signal Supply 

Function Type 25'C, Q Range, V Voltage Device Source Function Type 25'C,Q Range, V Vonage Device Source 

SWitc.hes without Drivers (Cont'd) / Switches without Dl'ivers (Cont'd) 

2xSPST JFET 150 0,0.2 (Cont'd) 3xSPST PMOS 2()0..6()() (Cont'd) 

IH5036C Intersi! MM455 t National 
IH5036M t Intersil MM555 National 60 

2xSPST 100 0,0.2 IH5019C Intersi! 4xSPST oMOS 45 10,5 S05001 Signetics 
Common outp~t 

IH5019M t Intersi! 0,10 SD5000 Signetlcs 

10 

o to (Orive-4) 
4xSPST JFET 100 0,0.2 IH5011C Intersi! -

1106C-l DOC 
IH5011M t Intersi! 

1106M-l tooC 
AH5011C National 
AM97CllC National 

/ IH5035C tntersi! 
AM9711C National 

IH5035M t Intersi! .------
150 ,,0.2 1102C-l DOC o to (orive-4) 

1102M-l toOC 110SG-l DOC 
IH501SC Intarsi! 1.10SM-l tDOC 70 
IH501SM t Intersil IH5027C Intersi! 

Oto (Orive-4) 
IH5027M t Intersll 

II06C-4 DOC 150 ,,0.2 1104C-2 DOC 

1006M-4 toOC 1104M-2 toDC 

IH5034C Intersi! IH5012C Intersi! 

IH5034M t Intersil IH5012M t Intersil 
AH5012C National 

3xSPST JFET 100 ,,0.2 IH5015C Intersi! AM97C12C National 

20 Q) 
'0 

IH5015M . t Intersi! AM9712C National 
AH5015C National 

,::J 
so ~ 

. o to (Orive-4) 
o to '(Drive-4) 

110SG-2 DOC 
1107G-l DOC \ 110SM-2 t DOC , 1107M-l tDOC IH502SC Intersll 
IH5031C ' rhtarsll 

IH5028M t Intersi! 
IH5031M t Intarsi! 
1103C-2 DOC . - - G125 t Intersi! 150 ,,0.2 
1103M-2 , toOC G126 t !ntersi! 30 

c: 
0 
+-
0 
~ 
Q) 
(/) 

IH5016C Intersi! G127 t Intersi! 

IH5016M t Intersi! G128 t Intersi! <D 
+-

AH5016C National G1330 Intersll 
G1340 Intersll 

o to (orlve-4) G125A t Siliconix 

(j) 

90 CU 
~ 

1107C-2 DOC G126A tSiliconix 
1107M-2 tDDC G127A t Si!iconix 

3xSPST 100 ,,0.2 IH5013C Intersil G12SA t Siliconix 
Common output G12S8 Siliconix , 

IH5013M t Intersil 
AH5013C National 4xSPST oMOS 45 "S S05101 Signetics 

Common Output 40 

o to (Drive-4) ,,10 S05100 Signetics 
1107G-3 DOC 4xSPST JFET 100 ,,0.2 IHS009C Intersil 
.1107M-3 toOC Common output 1 00 

IH5029C Intersi! IH5OO9M t Intersi! 

IH5p29M t Intersi! AHSOO9C National 

150 :0.2 'il63C-l DDC AM97C09C National 
1103M-l toOC AM9709C .Nationa,1 
IH5014C Intersl! o to (orive-4) 
1H5014M t Intersll 
AH5014C National 

110SC-3 DOC 
1108M-3 toDC 

50 

o to (0rive-4j IH502SC Intersi! 

1107G-4 DOC -' IH5025M t Intersi! 
1107M-4 tODC 150 ,,0.2 1104G-l DOC 1 10 
IH5030C Intersil II04M-l toOC 
IH5030M t Intersll IH5010C Intersi! 

3xSPST PMOS 200-600 MM4S5 t Intersll IH5010M t Intersi! 

MM555 Intersi! AH5010C National 

(Cont'd) (Conl'd) 

t Military Temperature Range (-55°0 to 125°0) 
OT' means four terminals with a pair of normally open and normally closed contacts. 

Ie MASTER 1977 369 



Ie MASTER 

IN:rERFACE~Analog Swrlch •• '(Conl'd) , I 

ON AhaIog ON Analog 
SWItch Reslstance Signal Supply Switch ResIstance Signal Supply 

Function Type 25'C, II Range. V VOltage Device Source FunctIon Type 25'C,1I Range, V VoIIag'e Device Source 

Switch .. without Driven (Cont'd) S"'itche. without Driven (Cont'd) 

4xSPST JtET 150 :0.2 (Cont'd) 1000PST - (Coni'd) 
Common put 

/ 
AM97C1OC Natlonal 2xDPST PMOS - GI22A t SUIconIx 
AM9710C National 'Common output 

60 

, 'l3122B SIHconIx 
o to (DrIve-4) , MM450 t Intersll 

1108C-4 ODC MM550 Intel'Sit 
110BM-4 tODC MM450 t National 
IH502BC Intersll MM550 National 

10 

1H5026M t Intersll 
3xDPST PMOS G119C Interslt -

- IH5026M t Intersll Common output 
/ 

G130 t Intersll G119M t Into 

G131 t Intersll 
G119A t SIIiconiX 

GI32 t IntersII I G119B SHIconIx 
70 

GI350 . Ir\teISil MultlpleXen 
GI360 Intersll 

) GI29A t Siticonix I 

GI30A tSIHconix 4 channel differential 
CMOS 270 ',t,7.5 :7.5 HOI4529B-2 t Harris 

G131A t SIIioonIx ' 
HOt4529B-9 • Harris 

G132A t SlUconIx r MCI4529A tMotorola 
4xSPST JFET - G123 Intersll . MC14529C Motorola 

Q) 20 

:2. 
:::s 
~ 
c: 
0 ..... 
0 
Q) 

CD 
en 

30 
'-
Q) ..... 

Two Outputs 
260 :7.5 :7.5 F4052BC FairchRd 

4xSPST PMOS 200-600 I MM452 t Intersll F4052BM t Fairchild . I MM552 IntersJl H04OS2B-2 , t Harris 

4xSPST PMOS - MM451 t Intersll H04052B-9 Harris 
Common output 'SIL4052B t Mite! 

MM551 InteisH SIL4052BE Mitel , MM451 t National MCI40s2BA t Motorola 
MM551 National MCI4052BC Motorola 
G124A t SIlIconIx . CD4052BC National 
G124B Slliconlx CD4052BM t National 

4xSPST PMOS - G123A tSHlconix C04052B' tRCA 
Two outputs C04052BE RCA 

G123B SlHconIx I SCL4052B tSSS 

80 

U) 
as 
~ 

5xSPST PMOS - G116C Intersll SCL4052BE SSS 
Common output 

I 
CM4052B tSolitron 

G116M tlntersll 
, 

CM4052BE SoIItron 

90 

G116A t SlHoonIx ·TF4052A1B tTl 
Gl1S,B Slllconlx TP4052A/B TI 

5xSPST PMOS G117C Intersll 
TC4052 Toshiba -

, Common output plus output switch ' 300 :15 ",15 AD75G2J AD (431 
G117M t In!ersII AD7502K AD (01 
G117A tSiIlconix AD7ICI2S tAD (431 
G117B SIticonix 

40 

400 :15 :1,5 II1I8A4 tlflnll (az: 
6xSPST PMOS - AM2009 t National HI1828U HIrrII (az: 1 , Common output 

CRC9509 CollIns 'OG509A tlntersll 
00' 

AM2009C . National OG509A t SHiconix 

MM5504 tNatlonal 450 :15 ",15 OG509B Interslt 
MM4504 National OG509C Interslt 

G115 Intersll OG509B Slllconix 
I 

G118C Intersll OG509C ' Sulconlx 
( 

GllBM t IntersH 1300 :15 ",15 MPC-40 Burr-Brown 

50 

G115A t SlHconix 
G115B SJHconIx 

1500 :15 :15 HDA-2 tHIn'll (az: 
Gl1BA tSillconix MXD-4Q9 . Date! 

G.l1BB SlIIcorilx 1800 :15 :15 HI&1IIA-4 IiwrII (az: 1 10 

IOxSPST NMOS - NMX5010 SMC JFET 300 :10 :15,5 LF11306 t NatIonal' 
3 outputs : 

LF12306 National 
10xSPST PMOS - CRC9510 Collins LF13306 National 

(Cont'd) (cOnt'd) 

t Military Temperature Range (-55°CIO 125°C) 
Bold face indicates add~ data Is prOYlded on the page noted, 
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, MASTER'SELECTI'ON GUIDE' 

! INTERFACE-Analog Switch •• (Cont'd) / 
ON Analog ON Analog 

Switch ResIstance SIgnal SUpply Switch ResIstance Signal Supply 
FunCllon Type 25'C, 0 Range, V Vell8ge Devtce Source FunctJcin Type 25'0,0 Range. V VOltage DevIce Source 

Multiplexer. (Cont'd) Multiplexen(Confd) 

(Cont'd) \ 
" 

,"channel JFET 8 channel JFET 300 =10 (Cont'd) 

350" -15,12 . =15 LFII509 t National LF12305 National 
, 

, LFI2509 National '. LFl3305 National 

LFI3509 National 350' " -15,12 =15 LFII508 t Nati0n81 
I 

4 \lh8nneI8equential Commutator . LF12508' National 60 
PMOS 200-800 =10 -24,12 MM454 t National LFI3508 National 

MM554 NIItIonaI PMOS ' 150-250 ';5 -20,5 OO501A t Sillconlx , 
6channal ' OO501B SRiconlx 

JFET 60 =10 "18,2.8 ' CAM601A' tTeledynaC OO501C Slllconlx', 

8channal 150-400,=5 -20,5 3705 Fairchild 
CMOS 150 =8 =8 MS504 Ragen 

SI3705 SiUConlx 

10 
270 =7.5 =7.5 HDI4529B-2 t Harris , 

HDI4529B-9 Harris 150-800 =10 -20,10 OO503A tSlllconlx 

. " MCI4529A t Motorola OO503B Siliconix 
.~ MCI4529C ' Motorola 200-600 =5 -15,5 oo501A t SIUConIx 

280 =7.5 =7;5 ,F4051BC Fairchild 2OIl-8OO =5 -15,5 OO501B SIUConIx 70 
, , F405IBM t FalrchUd OO501C SlllConlx 

HD4051B-2 t Harris 
250-400 =5 -15;5 AM3705 t NatlonSl 

,\ 
HD41}51B-9 Harris 

AM3705 Na,tlonal 
MEM4051D tGI 
MEM4051P GI 450 -15 . -20 3708 Fairchild 
SIL4051B tMllei In3708 In 
SIL4OS1BE Mllel 8 channel differential 
MCI4051BA t Motorola ' CMOS 280 =7.5 =7.5 CD4097B tRCA 

20 

Q) 
,:9 
:::J 

<D 
MCI40511iC Motorola CD4097BE RCA C' 
CD4Q51BC National 

(431 CD4051BM ' ~ National 400 ,1,15 =15 AD7fJ11J AD 

CD4051B ,tRCA AD7507K AD (431 

CD4051BE RCA HI5G7-2 ttwrll (. 

SCL4051B tsss HI507:.s HIrrII (. 

SCL4051BE sss IH50tOM t Intarsll 

0 
;; 

60, ~. 
'a3 
C/) 

CM4051A t SoIIIron ' ' DG507A t SUlconlx '-
CM4051AE SoIllron 450 =15 =15 AD7507S tAD (431 30 Q) -TF4051A1B tTl AD7fITIT tAD (431 
TP4051A1B TI IH5070C ,Intersil 
TOO51 Toshiba ' oo507B SlIIconlx 

UJ 
CO 
~ 

300 =15 =15 ' AD7IIO'iJ AD (431 \ ' oo507C Siliconix 
,~ 

/ AD7I01K AD (431 1300 ',.,15 ,.,15 MPC-8D Burr-Brown 
AD7II018 tAD (431, 
AD7IIIa.I AD (431 1500 =15 .=15 1507M tDDC 

" AD7IaC AD (431 MXD-807 Date! 
\ -- tAD (431 Hl5G7A-2 t fIIrrII (432 

90 

40 400 =15 =15,5 HI1818A-2 t IIIrriI (432 1800, =15 =15 MN4708D AnaJoglc, 

11181LW tIIrrIe (. 1,507C DOC 

=15 OO5Q8A t Intersil HiIIo7A-S .... ,. 
DG508A t SiIIconIx 4551 TeledyneP 

450 =15 =15 DG508B Intersil 8 channel (OPST) wltnrlng counter 

DG508C lntersU PMOS 500,6600 -12,5 CAC2002 Collins 

" oG5oaB SiIIconIx 8 channel differential with storagel counter " 

DG508C SiIiconlX 750 =5 , -12,5 AV5-101S GI 

1300 MPC:as 
AY6-4016 tGI 

=15 =15 Burr-Brown , 
16 channel 

1500 ,.,15 *'15 , ' MN4708 Analog/c CMOS 280 =7,5 =7.5 F4067BC Fairchild 
MX-808 Datel { 

F4067BM Fairchild 
HiaA-2 t IfIrrII (432 , 

CD4067B tJ:lCA 
'MUX2i)2 HybrIdSys CD4067,BE • , RCA , 
MUX203M t Hybrid Sys , 

400 =15 =15 AD7III88 tAD, (431 
1800 =15 .15. HIaA-I .AIIrrII (43i] AD7IIII8T tAD (431 

50 
100 

JFET 300 =10 =15,5 LFI1305 tNational ~2 t IfIrrII 
(. 

(Cont'd) -, (Cont'd) . . tMllltaryTernperatureRange (-55 Cto 125 C) \ 
, . DT' means fOur termlna/swltha p8Jr of normally ~ and normally closed contacts. 
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INTERFACE-Analog Switches (Cont'd) 

ON Analog ON Analog 
• Switch Resistance Signal Supply SwHch Resistance Signal Supply 

Function Type 2S'C,II Range, V Voltage DeviCe ' SOurce FunctiOn Type 25'C, II Range, V Voltage Device Source 

Multiplex.r. (Cont'd) Driver. (Cont'd) "', 50 

16 channel CMOS 400 :15 (Conrd) 6 channel (Cont'd) 
HI50W Harria (432 0123A t Siliconix 
IH5060M t Intersil 01238 Siliconix 
DG506A t Silicooix 0125A t Sillconix 

/ 450 :15 :15 AD7508J AD (431 0125B Siliconix 

AD7508K AD (431 COR125A t, Teledyne C 

IH5060C Intersll COR125B TeledyneC 

OG506B Siliconix 
DG50SC Siliconix 

10 1300 :15 =15 MPC-16S Burr-Brown 

1500 :15 :15 1506M tOOC 
MX-1606 Oatel 
H_A-2 t Htrri, (432 / 

MUX204 HybridSys 

1800 :15 :15 MN4116 Analogic '" 

- 1506C DOC 
HaA-5 Htrri, (432 
4552 TeledyneP 

16 channel with storage counter 

(J) 
20 "0 

PMOS 750 :5 -12,5 AY5-1016 GI 
AY6-I\P16 tGI 

:::s Crosspoint Switches 

CJ MC3416 Motorola 
RC4444 Raytheon 

c 
.2 

RM4444 t RaytheOn 
TA6249 RCA ..... 

0 S05300 Signatics , 
(J) 

(j) Driver. 
C/) 

"- 2 channel 
(J) 0112C InterSI! ..... 
en 0,112M t Intersil 
ca DII3C Intersil 

~ 30 0113M t Intersil 
0120C Intersil 
0120M t intersil 
0121C Intersil 
0121M t Intersil 
0130A t Siliconix 
0130B Sillconix 
0139A t Siliconix 
0139B Siliconlx 
0139C Siliconix 

4 channel 
40 012~ Inter,sll 

0129A t Siliconix 
. 0129B Siliconix 

4 channel for OMOS 
S05200 Signetics 

4 channel with Decoder -

0132A t Siliconix 
0132B Siliconix 

6 channel 
0123C Intersll 
0123M t Intersil i, 

0125C Intersil 
0125M t Intersll 

(Cont'd) 

t Military Temperature Range (-55°C to 125°C) 
Bold face Indicates Iddltlonal data Is provided on the page noted. 
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MASTER SELECTION GUIDE 

INTERFACE"":'Analog to Digital Converters 

Con~ , Unearlty • Conver$ion' Linearity 
TirTII!' Error Supply , Time ' Error Supply 

BIts pi! :%FS VoItQ Device Source Bits " pi! :~FS Voltage DevIce Source 

Binary Out~t J Binary Output (Cont'd) 
, 

8-Bn',Blnary 
o.i 

8-bit Offset Binary (Cont'd) 
2.5 :12.5 MN5143 MlcroNe1 MN5121H tMlcro-Ne1 

MNSI43H ' t MlcroNe1 MN5122 Micro Net 
;;'12.5 MN5133 MlcroNe1 , MNSI22H t MlcroNe1 , 

, MN5133H tMlcroNet 
Micro Net 

6 0.2 :15.5 MN5123 MlcroNe1 
100 0.2 12 MNS060 , 

MN5060H t Micro Net 
60 

10 

12 0.2 :15,5 , '-lN502 Micro Net 
MN502H t MlcroNe1 , ,a.8n Complementary Blnarx/Comp. Offset 

, 
;"12.5 MN508 Micro Net 

BlnaryfComp. Two's Complement 
MlcroNet , O.~ 0.2, :15.5 MN5101 

MN508H tMlcroNe1 
:15.5 , MN510 Micro Net 2.8 ,0.2 :15.5. " ADC82 BlJrr-Brown 

MNS10H, 
" 

Micro Net ,8-BIt Binary/~t Binary/Two's 

'40 0.2 -12.5 MM4357 t Nallonal Complertlent' " , 
8 0.2 :15.5 AD-02 PMI 

MM5357 National 
AO-02}¥ tPMI " 

0.4 -12,5 MM4357B t Ne1lonal 
100Blt Binary 

MM5357B Ne1ional . 16" 0.2 15.5-,15 AD7S7OJ AD (-
'·100 0.2 12 MN5061 MlcroNe1 20" 0.05 15.5-15 AD757IIL AD ,-

MN5061H tMlcroNet 70 

Integrating 
Integrating 

1800 ' 0.2 :5 ADC-EK8B Date! 
6000 ' 0.05 ;..t5 ADC-EK10B Datel 

\ ADC586-10 HybridSys ADC586-8, HybridSys \ 

'8700 TeledyneS 8701 TeleQYneS 
I 8703 TeledyneS 

. 8~04 TeledyneS ,-

20 <D, 
"'0 
:::J 

CJ 
a:Slt Complementary Biilary . lD-B1l Binary/Two's Complement-

1.5 0.2 :15.5 MNS100 MIcroNe1 
Stochastic " ' , 

MN5100H t Micro Nat 2OOn\s 0.2 -12,5 AY5-5053 GI 
, 

AY5-5054 GI 
2.5 0.2 :12.5 MN5140 MlcroNe1 

, / MN5140H , t MlcroNe1 ,lo-BIt Corilplementary Blnary/CQmp. , 
Offset Blnary/COmp. Two's Complement 

:12.5 MN5130 Micro Net , 21 0.05 :15.5 Aix:sQA-l0 Burr-Brown 
MN5130H t MlcroNe1 ' , ADC80A-l0 MlcroNe1 

c: 
0 

+:; 
0 
CD" 

'0) 

80 I 
(J) 

6 0.2 :15;5 MN5120 MlcroNe1 11-8il Binary 
:15.5 MN5120H t MIcro Net 12 - :,15.5 876-U tBeckmen 

1,2 0.2 .:15.5 MN504 MlcroNe1 11-811 Offset Binary 
MN504tj t MicroNe1 ' , 

12 - :15.5 , 878-B tBeckman 

30 
~ 

<D -C/) 
as 
~ 

~OO 0.2 12,5-12 MN5066 MlcroNe1 12-8n Binary . , 
MN5066H 'f'MIcrO Ne1 13 0.,0125 :15.5 MN5210 MicroNe1 

8-BII CQmplementary Offset Binary MN5210H t MlcroNet 
12 0.2 :15,5 MN503 MicroNe1 MN5213 MicroNe1 

" 

MN503H • t MlcroNe1 MN5213H t Micro Net 
MNs07 MlcroNe1 
MN511 Micro Net Bull<llng Block 

40 
, , 

MN5tlH t Micro Net 15 - :~5.5 ADI200, National 

:12,5 MN509 Micro Net 50 0.0125 :15.5 'MNS200 MicroNe1 

100 0.2 12,5-12 I MN5065 MlyroNet MNS203 MlcroNe1 
\, 

MN5065H t Micro Net MN5203H t MlcroNe1 
Multiplex Input , I 3-15 AD1210 National 

90 

7 0.2 ' :15,5 MN7100 MicroNe1 
175 0.0125 :12,5-12 MN5250 Micro Net 

8-bit Offset Binary . , MN5250H t MicroNe1 
2.5 '0.2 :15.5 MN5131 Micro Ne1 

, :15,5 MN51314 t Micro Ne1 Integrating 
:15.5 Mf/5132 Micro Ne1 24ms 0.0125 :!\ 'ADC-EKI2B Date! 

:15.5 MN5132H t MlcroNe1 AOc586-12 HybrldSys 

:12,5 MNS141 Micro Net 8702 TeledyneS 
/ :12,5 MN51414 t MicroNe1 8704 TeledyneS, 

1 
:12,5 IMN5142 Micro Net 

Duel Siope, 2 DevIces 
:12,5 MN51424 t Micro Net 20ms 0.0125 :15.5 LFII300 ,National / 

50 

00 

6 0.2 ~15.5 MN5121 Micro Ne1 -15,5 MM5863 Nationel 
(Cont'd) (Cont'd) 

t Military Temperalure Range (-55°C to 125°C) " Typical Values 
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INTERFACE"--Analog to Digital Converter. (Cont'd) 

\ Conversion L1neerlty Conversion Linearity 
Time Error Supply Time Error Supply 

.Blts ,.s .. %FS Voltage Device Soulce Bns ,.s .. %FS Voltage' Device Source 

Binary Output (Cont'd) Binary Output (Cont'd) 

12-B11 Binary (Cont'd) 16-BH Binary 50 
Dual Slope, 2 Devices \ 

12-Blt Complementary Binary 250ms - %15,5 7104 Intersll 
13 0.0125 %15,5 MN5216 Micro Net 

MN5216H t Micro Net 
6052 Intersll 

50 0.0125 %15,5 MN5206 Micro Net 
16-BII yarlous Codes. Building Block - - %15,5 8052 Intersil 

MN5206H t Micro Net 8053 Intersil 

175 0.0125 .. 12,5-12 MN5253 Micro Net 
MN5253H t Micro Net 

12-Bit Complementary Offset Binary 
13 0.0125 *15.5 MN5211 Micro Net 

10 MN5211H t Micro Net 
MN5212 Micro Net 
MN5212H t Micro Net 
MN5214 Micro Net 
MN5214H t Micro Net 

[\ MN5215 Micro Net 
MN5215H t Micro Net 

50 0.0125 %15,5 MN5201 l Micro Net 

Q) 
"0 

20 
:J 

C) 

MN5201H t Micro Net 
MN5202 Micro Net 
MN5202H t ,,!lero Net 
MN5204 Micro Net 
MN5204H t Micro Net 

C MN5205 Micro Net 

0 MN5205H t Micro Net ..... 
0 175 0.0125 *15,5 MN5251 Micro Net 
Q) MN5251H t Micro Net 
Q) MN5252 Micro Net 

(I). MN5252H t Micro Net 

'-
Q) ..... 
en 30 

12-Bit Complementary Binary I Camp. 
Offset Binary 

40 0.012 *15.5 873-88 Beckman 
CO 
~ 

50 0.012 *15,5 873'78 Beckman 

12'Blt Complementary Binary I Compo 
Offset Binary IComp. Two's Complement 

6 0.05 .. 15.5 ADC85-10 Burr-Brown 
AOC84-10 Burr-Brown 

8 0.0125 *15.5 A~Z12B Detel 
AOC-HZ12BM t Datet 

10 0.012 %15.5 AOC85-12 Burr-Brown 
ADC84-12 Burr-Brown 

20 0.0125 *15.5 AOC-HX12B Datel 
l 

40 AOC-HX12BMt Date! 

25 0.0125 *15.5 AOC80A-12 Burr-Brown 

ADC80A'12 Micro Net 

12-Blt BlnarylOffset Binary/Two's 
Complement (6-8 bit accuracy) 

- 0.2 %15.5 AD-02 PMI 
AD-02W tPMI 

13-Bit Two's Complement 

Multiple Integration. 5/8-Blt Serial Output 
4Oms' 0.006 *5.12 AD7550 AD (424 

\ 

tMilitary Temperature Range (-55'C to 125'C) • Typical Values 
Bold face Indicates additional data Is provided on the page noted. 
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INTERFACE--Analog to Digital Converter. 

Digits Devlce Source Bits 

Decima' Output Deeimal·Output 

2'12 Digits, v to f Converter 
- DM7700 t National 

bM8700 National 

.3 Digits, Integrating . LD130 SIIIconIx (502 

3'12 Digits, Dual Slope 
. , 

MN2301 Analogic 
MC90i4 IPI 

3'12 Digits, Dual Slope, 2 c!evice sets . 
7101 Intersil 
8052 Intersil 
8053 Intersll 

10 TL500 TI 
TL502 TI 

3'12 Digits, Integrating 
ADC-EKI2D Datel 

MCI443~ Motorola 
LD131 Sillconix (502 
8750 TeledyneS 

3'h Digits, Ramp Type, 2 device sets 
LD110 Intersll 
LOllI Intersil 
LD114 Intersil 
LD110 Sillconlx (502 

20 LD111 SOlconix (502 
. LD114 SUIconIx (502 

3-1/2 Digits, 2 device set 
MPS7104 Micro Power 
MPS5007 Micro Power -

3-3/4 Digits. Dual Slope 
S190 Siemens 

3'12·4'12 Dlgils, Ramp Type, 2 device sets 
MC1405 Motorola 
MC1505 t Motorola 
MC14435 Motorola 
MC14435E t Motorola 

4'h tlIgHs, Dual Slope 
7103 Intersll 

I 

4'12 Digits, Dual SlOpe, 2 device sets 
8052A Intersil 
8055A Intersll 
LF11300 National . MM~330 National 

, 

t Military Temperature Range (-55°C to 125°C) • Typical Values 
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ICMASTER 

INTERFACE-Digital to Analog Converter. 

Setfllng Time linearity Settling Time Linearity 
(±'kLSB) Error Supply (±'kLSB) Error Supply 

BI18 ,.s %FPS Voltage Device Source BlIs ,.s %FPS Vollage Device Source 

DI A Converter. D/A Converter. (Cont'd) 

6-Bit Binary B-Bit Binary (Cont'd) 

Multiplying 8-bit Binary, Unipolar or Bipolar 

0.25' 0.78 -(5-15).5 SSS1408A-6 PMI Input Register 
50 

Multiplying 3 0.2 01015,5 MN3020 Micro Net 

0.3" 0.78 - (!\-15).5 MC1408-6 Motorola MN3020H t Micro Net 

6-Blt Complementary Binary/ B-Bit Complementary Binary 
Complementary Offset Binary 0.1 0.2 01015,5,10 MN306 Micro Net 

5,15 MN333 Micro Net 
Multiplying 

0.225 0.2 010 (6-18) DAC-l00c PMI 0.3 0.78 - (5-15).5 MCI406 Motorola 
MC1506 - ,t Motorola DAC-l0OC tpMI 

10 3 0.3 010 (12-18) DAC-OlA tPMI 
0.3 010(6-18) DAC-l00D PMI 

DAC-l00D tPMI 
0.45 010 (12-18)' DAC-Ol tPMI 

23 0.2 01015 MN3000 Micro Net 
DAC-OIB tPMI 

MN3000H t Micro Net 
DAC-OIC PMI MN3001 MicroNel . 

60 

DAC-OlF tPMI. MN3001 Micro Net 
DAC-01H PMI MN3001H t Micro Net 

23' 0.78 01015,5 MN301 MlcroNel 01015,5 MN328B Micro Net 

Q) 
MN301H t Micro Net 45 0.2 01015 MN3006 Micro Net 

"0 7-Bi! Binary MN3006H t Micro Nel 

::l 
(.!) 

20 

01015,5 MN335 Micro Net 
Multiplying 

52 0.2 01015 845-B5 Beckman 0.25' 0.39 - (5-15).5' SSSI406A-7 PMI 

c: 
0 

:.;:::; 
(,) 
Q) 

CD 
en 

Multiplying 102 0.2 01015 845-BIO Beckman 

0.3' 0.39 -(5-15),5 MC140B-7 Molorola 8-Bit Binary/Complementary ElInary 
MC140B-7 Signelics 

8-BItBCD 
Multiplying, High Compliance 
0.1 0.1 010 (5-18) NE5009 Signetlcs 

23 0.5 01015 MN3010 MlcroNel SE5009 t Signetics 
MN3010H t Micro Net 

70 

.... 
Q) 8-BIt Binary 

Multiplying, High Compliance 
0.135 0.1 010 (5-18) DAC-08A tPMI ..... 

en as 
~ 

Multiplying Multiplying, High Compliance 
0.25' 0.19 - (5-15).5 SSSI408A-8 PMI 0.1' 0.19 010(5-18) DAC-08 AMD -

SSSI508-6 tPMI DAC-08 PMI 

30 

Multiplying 
DAC-08 tPMI 

I 0.3' 0.19 - (12-15) ,S AD559K AD (418 - NE5008 Signetics 

AD55H tAD (418 SE5008 t SignetlcS 80 

- (5-15).5 DAC-ICBBC Datel 0.39 010 (5-18) DAC-OBCZ PMI 
DAC-ICBBM t Datel NE5007 Signetics 
MC140B-8 Motorola 
MCI508-8 t Motorola Multiplying 

3 0.2 3-10 DAC331-8, t Hybrid Sys. 
MC1408-8 Signetics 
MC1508-8 t Signatics 8-Bit Complementary Binary , 

I Complementary Offset Binary 
0.5 -(5-15),5 MC3408 Motorola 0.2 0.2 01015 DAC90L Burr-Brown 

01015 
DAC90T t Burr-Brown 

1 0.2 MN3008 Micro Net 
MN3008H t Micro Net 0.4 01015 DAC90K Burr-Brown 

DAC90S t Burr-Brown 
1.5 0.2 3-10 DAC33IM-8 t Hybrid Sys 

0.8 DAC90J Burr-Brown 90 
2.5 0.2 01015 MN3014 Micro Net DAC90R t Burr-Brown 

23 0.2 01015 MN3002 Micro Net 8-Bit (7-Bits plus Sign) Companding 
MN3002H t MicroNe! 0.5 - 01015 DAC-76 tPMI 

01015,5 MN328 Micro Net DAC-76B tPMI 

35 0.2 01015 MN3013 Micro Net DAC-76C PMI 
DAC-76E PMI 

52 0.2 _ 01015 845-U5 Beckman 
B-Bit Binary Ladder 

102 0.2 01015 845-Ul0 Beckman 1.5' - - Hll085 Harris 
(Cont'd) (Cont'd) 

.. t MIlitary Temperature Range (-55°C to 125°C) , TYPical Values 

Bold face Indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

INTERFACE-Digital to Analog Converter. (Cont'd) 

Settling Time Linearity Settling Time Linearity 
(",I>LSB) Error Supply (",I>LSB) Error Supply 

Bits "" %FPS Voltage Device Source Bits "" %FPS Voltage Device Source I 

DI A Converters (Cont'd) D/A Converter. (Cont'd) 

8-00 Binary Laclder (Cont'd) 100Bit Binary/Offset Binary and Complements (Cont'd) 

3 - Hf1080 t HarriS AD7530L AD (421 - 50 

0.1 5-15 AD7520K AD (420 9-Blt plus Sign Offset Binary , AD7520T tAD (420 
Multiplying AD7530K AD (421 

, 15 0.1 .,15,5 MN411 Micro Net 
0.2 5-15 AD752O.1 AD (420 MN411H tMicroNet 

AD7520S tAD (420 
45 0.1 .,15,5 MN410 Micro Net, AD7530J AD (421 

MN410H t Micro Net 
Multiplying, Latched Input 

100B~ BCD 0.05 15,5-15 AD7522L AD (422 
23 0.05 .,15,5 MN31S Micro Net ~7522U tAD (422 

100Bit Binary 
0.25* 

0.1 15,5-15 AD7522K AD (422 
0.025 -IS,S AD581K AD (417 

AD7522T tAD (422 
-IS,S AD581T tAD ' (417 

10 
60 

0.2 15,5-15 AD7522J AD (422 
0.05 -IS,S AD581J AD (417] AD7522S tAD (422 

-IS,S AD581S tAD (417 

Multiplying, -2.5v Compliance 
Muhiplying 
3 0.05 3-10 DAC331-10 HybridSys. 

0.25* 0.05 -IS,S MC3410 Motorola 
MC3510 t Motorola 10-Bit Binary ITwo's Complement 

0.1 -IS,S "MC3410C Motorola Stochastic 
6800 0.2 -12,5 AY5-5053 GI 

Q). 
"0 

Monotonicity7-10 Bits 10-Bit Two's Complement 
0.1 - '" (12-18) DAC-03AD PMI 1.5* 0.1 '" (12-18 DAC-04AC PMI 

DAC-03BD PMI DAC-04BC PMI 

0.2 - ., (12-18) DAC-03CD PMI 0.2 '" (12-18) DAC-04CC PMI , 
0.4 - ., (12-18) DAC-03DD PMI 2.5* 0.4 .,.(12-18) DAC-Q4DD PMI 

Multiplying II-Bit (lo-Bit PIUSSign)I.5* 
0.1 ., (12-18) DAC-Q2AC PMI 

1.5 0.05 ",IS DAC331M-l0 t Hybrid Sys DAC-Q2BC PMI 

23 0.05 .,15 MN3005 Micro Net 0.2 ± (12-18) DAC-02CD PMI 

20 

:l 
(!) 

c::: 
70 0 

:;::: 
0 
Q) 

Q) 
C/) 

MN3005H t Micro Net 
0.4 DAC-02DD PM!. ,0,(12-18) 

Multiplying II-Bit (IO-Bit plus Sign) Offset Binary 
50 0.05 ,0,15 MN3100 Micro Net 

'- ' 
Q) -en 
CO 

Io-Sit Complementary Binary Multiplying 
0.1 0.05 5,15 MN325 Micro Net 15* 0.05 ,0,15,5 MN413 Micro Net 

~ 
MN413H t Micro Net 

0.375 0.05 ,0,,(6-18) DAC-IOOA PMI 30 
DAC-looA' tPMI 45" 0.05 ",15,5 MN412 Micro Net 

MN412H t Micro Net 
0.1 ,0, (6-18) DAC-l00B PMI 

80 

DAC-looB tPMI l1-Bil Binary 
4.5 , 0.05 ,0,15 848-Ul0 t Beckman 

2* 0.05 .,15 . DAC3451 HybridSys . 
II-Bit Offset Binary 

S- 0.05 ,0,15 DAC346V HybridSys. 4.5 0.05 ,0,15 848-B5 t BeckfTIan 
DAC3.46V t Hybrid Sys. 

7 0.05 .,15 848-BIO t Beckman 
23 0.05 .,15 MN3003 Micro Net 

12-B~ BCD 
MN3003H t Micro Net 0.3/3- 0.025 ",15 DAC-HZI2D· Datel 

100Bit Offset Binary OAC-HZI2D~ t Date! . 
3 0.05 ,0,15.5 MN329 Micro Net 

0.05 ,0,15,5 DAC80/CCD Burr-Brown 
40 23 0.05 .,15 MN3004 Micro Net DAC85/CCD t Burr-Brown 

MN3004H t Micro Net DAC85C/CCD Burr-Brown 

45 0.05 .,15 MN3007 MicroN,,1 " 
DAC-5-CCD DOC 

MN3oo7H t MicroNel DAC80/CCD MicroNeI 90 

100Bil Billliry/Offset Binary and 
y DAC85/CCD Microl'lat 

Complemenjs 0.5 0.05 ,0,15 MN311 Micro Net 

Multiplying 
MN311H t Micro Net 

0.5- .0.05 5-15 AD752OI. AD (420 Multiplying 
AD7S2OU tAD (420 1.2 0.025 -15,5-15 AD583KIBCD AD (419 

(Cont'd) (Cont'd) 
0 0 t MIlitary Temperature Rar)Qe (-55 C to 125 C) -Typical ValUes 
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ICMASTER 

IN:rERFACE-Digita~ to Analog Converter. (Cont'd) 

Settling Time linearity Settling Time Unearity 
(",~LSB) Error _ SUpply (",~lSB) . Error Supply . 

Bits ,.s %FPS VOltage ~ Source BItS ,.s %FPS Voltage 0evIce Source, 

D/A Converters (Cont'd) D/ A Converters (Cont'd) 

12-BltBCO Multiplying (Cont'd) . 12-Btt Binary/Offset BInary (Cont'd) 
.1.2. 0.025 AD5I38I8CDt.AD (418 12-Btt Blnaiy/Offset Binary and 

-ADII83T IBCD t AD (418 Complements 

0.05 -15,5-15 ADII&IIBCD AD (418 Muttlplylng 
3.0 0.01 -15,5-15 ' ADIewacD AD (418 0.5- 0.05 5-15 AD7521L 'AD (4aIII 

ADI82IU8CDAD (418 ADrirIu tAD e-
}' 

AD&828I8CDt AD (418 0.1 5-15 AD7521K AD (420 
" . AfoJ562I1BCO Analogic 

I 

AD7Ii21T tAD (4aIII , .. 
10 AN562S/BCO t Analogic 

0.2 5-15 ~ AD (420 80 
0.05 -15,5-15 AN562A1 BCD Analogic AD75218 tAD (4aIII 

A~562K/BCO Analogic 
, 

12-Btt Complementary Binary 
3.5 0.01 ",15,5 OA1202 t National 2- 0.0125 ",15 OAC345J..12 HybridSys. 

OA1202C National 3 0.0125 ",15,10 MN366 Micro Net 
0.05 . ",IS,S OAl203. t National MN366H t Micro Net 

OA1203c National 5- ",0.0125 ",15 OAC346V-12 HybridSys. , 
23 0.05 ",15 MN3212 Micro Net OAC346V-12 t Hybrid Sys. 

12-Blt BInary 
, 7 0.0125 ",15,10 MN362 Micro Net 

0.5 0.0125 ",15 MN312 Micro Net .. 
MN3,62H t Micro Nat . 

.<i> 20 
"0 , 
:J 
~ 

, MN312H t Micro Nat 
35 0.0125 . ",IS MN3210 Micro Net 

Multiplying 12-Btt Cor'nplementary Binary/Offset ( OoS- . 0.05 5-15 AD7531L AD (421 Binary / 
0.1 5-15 ~K AD (421 5- 0.0125 ~15 -MN3850 Micro Net 

70 

c: 
0 
+: 
0 
Q) 

MN3850H t Micro Net 
0.2 5-15 AD7531J AD (421 

12-Blt Complementary Offset Binary' 
1 0.025 ",5 MN312R Micro Net 1." 0.0125 ",15 OAC345I-12 , Hybrid Sys. 

Muttlplylng I!lAC345J..12 t Hybrid Sys. 

Q) 
(f) 

~ 

41> 
30 +-' 

1.2- . 0.006 -15,5-15 AD583KI"N AD (418 3 0.0125, ",15,10 MN364 Micro Net 
ADS838J8INtAD (418 MN364H t Micro Nat 
ADIIST/BIN tAD (418 

7 0.0125 ",5,10 MN360 Micro Nat 
0.012 -15,5-15 ADSI3J/BIN AD (418] I 

MN360H t Micro Net 
" en 

as 
~ 

Muttlplylng 35 0.0125 ",IS MN3211 Micro Net 
1.5 ' 0.0125 3-.10 OAC331M-12 t Hybrid Sys 

12-Blt Complementary Binary/Comp. 
3 0.012 ",IS,S OA12oo t National Offset Binary/Comp. Two's Complement 

80 

I OA12OOC National 0.3/3- 0.012 ",15,5 8n-851 Beckman 

OAI201 
, 877-85V Beckman 

0.048 ",IS,S tNatlonal OAC80/CBI Burr-Brown 
OA1201C National OAC85/CBI Burr-Brown 

Multiplying OAC85ET t Burr-Brown 
3.5 0.006 -15,5-15 AP58281B1N tAD (418 OAC-S-CBI DOC 

AN562S/BIN t Analogic OAC85/CBI t Micro Net 

0.012 -15,5-15 AD582A/BIN AD (418 ",IS 0AC-HZ12B Date! 

ADII2KI8IN AD (418 . OAC-HZI2BMt Date! 40 
ANS62A/BIN Analogic 12-Blt Complementary Blnary/Comp. 
AN562A1BIN . Analogic Offset~ry' 

5 0.0122 ",IS,S ·OAl200 t National 

90 

70 0.05 ",15 MN371 Micro Net OA12OOC National 
MN371H t Micro Net 

0.048 ",15,5 OA1201 t National 
Pulse Output \ OA1201C Natiorial 
4ms 0.0125 ",10 6202 Intersil 

5- 0.0125 .. 15,5 MN3660 Micro Net 
12:Bit Binary/Offset Binary ,M~H t Micro Net 

0.212 0.0125 .. 15 4058 tTeledyneP 
12-Btt Offset Binary 

75 0.024 .. 15 872~O1 tBeckmen 5- -=15 OAC346V-12 HybridSys. 
0.05 .. 15 872-02 t Beckman OAC346V-12 t Hybrid Sys. 

50 - 0.0125 .. 15 OAC349 HybridSys 70 0.0125 . .. tS MN370 Micro Net 
OAC349M t HybrldSys MN370H t Micro Net 100 

(Cont'd) (Cont'd) 

t MIlitary Temperature Range (-55°C to 125°C) • Typical Values 
Bold face 'indicates additional dela is, provided on the page noted. 
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u MASTER SELECTION GUIDE 
------------------------------------------------------~-----------------JNTERFACE-Dlgll.lloAna~ Conv.r1en(Conl'd) 

SettlIng TIme UnearlIy. SettlIng TIme Uneerity , 
(",I!rL$B) Etror· . SUpply (",I!rLSB) Error Supply 

Devli!e BIts ,.. %FPS Voltage DevIce Source BIts ,.. '%FPS Voltage s~ 

DI A Converten (Oont'd) D/A Cony,rt .... ' 

12-B1t Offset Binary (Coord) - \ ; 

12-BIt plus sign dynamic range (7-B1t ptus 
Sign Format) I 

-",15 I 
0.5 - DAG-76 tPMI 

13-BitBinaty \ 

~ltIpIyIng 
, 

20 - -25.",15 877-69C . Beckman / 

877~M t Beckmai1 \ I 
13-Bft CompIem8nIary BInary/ConiP.. 
Offset Binary . . . 

0.1/0.37 0.0125 ",5.15 SDAG-12 DOC , 

10 0.025 ",5.15 SDAG-l1 DOC 
! 

..0.05 0105 •. 15 SOAG-10 Doc 
16-BltBCD 

10 0.005 ",15 DAc-HPl6D Date! 

35 0.005 ",15 UN3300 Ulcri)Ni! 
., 

\ I 
50/100' 0.003 ",15.5 DAC70/CCD' Burr-Brown 

'0.005 ,..15,5 DAC7OC/CCD Burr-Brown 

16-bIt CompIInientary Binary ( 

10 0.005 ",15 'Y'G-HP16B Datel i 

5()/100~ 0.003. ",15.5 DAG70iCSB BUrr-Brown 
I 

;.:, 

0.005 ,,,,15.5 OAC70C/CSB Burr-Brown 

1S:BIt Cornplement8ry Offset BInary 
OAC;70/COB 0.003 ,..15,5 BUrr-Brown 

20 0.005 ",15.5 DAC7OC/GOB Burr~Brown 

, . 
) , 

.' 

( \ 

\ 

( . . , 

.. , • 
i 

J 

" 

I 

) , . 
" 

! , 
" , 

./ 

.. 
\ 

" . 

" . - '( 

I 

.. 
. ' 

I 
" ) , 

,. '. 

t,Military Temparature Range (-55'C to 125'C) • Typiclll Values 
- 'I-... I 
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ICMASTER 

INTERFACE-Display 'Drivers 

Function DevIce Source line Funotton ' DevIce Source Line function DevIce Source Line 

1)isplay Drivers Display Drivers (Cont'd) Display Drive,. (Cont'd) 

BCD Ip 7-8egmenl LED Driver Adjuslable Currenl Fairchild, BCD Ip 7-$egmenl Decoder/Driver, Active HIgh, 1446 
087858 Natiooal' Open Collectpr 9317CC Fairchild - 088858 " Natlooal 

[ 5449 t Fairchild 9317CM t Fairchild ! 

BCD 10 7-8egment LED Decoder/Driver, Constant 7449 Fairchild HD2553 HHachl 
Currenl 54LS49 t FalrchUd ITT5446 tlTT 

DS8857 National 74LS49 Fairchild 60 Im446 ITT 

BCD to 7-$egmant LED Latch/DecPdar/DrIver, with MC5449 t Mptorola MC5446 ' t Molorola 120 

ripple blenking MC7449 
. Mplorola MC7446 Motorola 

F4734BC Fairchild DM54LS49 t Nallooal DM5446A t National 

F4734BM t Falrchlld DM14LS49 National DM7446A National, 

BCD to 1-8egment LED Deooder/DrIver, Constant N8T06 Signetlcs 7446 Signatics 

Current, wllh Lalch 88T06 t Signellcs SW7446 SW 

9368C FalrchHd 10 SN5449 ttl SW7446A SW , 
9374C FairchUd SN54294 ttl TL7446 Telefunken 

SN54LS49, tn SN5446A tTl 
Hex TTL to LED Bulb Driver, with Latch 

SN54LS249 tTl 70 SN54246 tTl 
088673 National SN7446A TI 130 SN1449 TI 
DS8674 Natiooal SN74246 TI / SN74249 TI 

BCD to 7-$egment LCD Decoder/Driver / SN74LS49 TI BCD to 7 -$egment Decoder/Driver lor gas 
SIL4055B t Mltel SN74LS249 11 ' discharge displays , 
CD4055B t RCA 

BCD 10 7 -$egment Decoder/DrIver with latch, Active 
384A/C TeledyneS , 

., CD4055BE RCA LOW, Open Collector, 384B/M t TeledyneS 
" , 

BCD to 7-$egm,ent LCD Latch/Decoder/Driver 9370C Fairchild BCD to 7-$egment Decoder/Driver lorlanlps and 
MCI4543BA t Motorola BCD t01-s8gment oe&id8r/Drlver Active Low, 

relays 

MCI4543BC MotQ)'oIa Open CoHector , CD2500 RCA 

SIL4056B t MHel MC4039 Motorola CD2501 RCA 
/ 

CD4056B t RCA 20 NST04 Signetics CD2502 RCA 

CD4056BE RCA S8T04 t Signetics 80 CD2503 RCA 

SCL4543A SSS 
BCD to 1-$egment Decoder/Driver, Active Low, BCD to 7-Segment latch/Decoder/Driver (CMOS 140 

BCD to 7-$egment Decoder/Driver, Active High, Open Colleclor, 15v OUlput wllh Bipolar OUtpul) 

Resisllve Pull-Up 54LS47 t Fairchild F4511BC Fairchild 

54LS48 t Fairchild 74LS47 Fairchild F4511BM t Fairchild ,-
74LS48 Fairchild 5447 t Fairchild SIL4511B t Mltel ... 

Q) 
5448 t Fairchild 7447 Fairchild SIL4511BE Milel 

7448 Fairchild 9317eC - Fairchild MCI4511BA t Motorola -~' 9307C Fairchild 9317BM t Fairchild MC14511BC Motorola 

93071.1 t Fairchild HD2532 Hitachi CD4511BC National 

,::?! 1TT5446 t iTT 30 , 1TT5447 tlTT CD4511BM t National 

1TT7448 ITT Im447 ITT 90 CD4511B t RCA 

MC5446 t Motorola MC5447 t Motorola CD4511BE RCA 150 
, MC7446 Motorola MC7447 Moiorola SCL4511B' t SSS 

MC8307 MotOrola DM5447A t Nalional SCL4511BE SSS 

MC9307 t Molorola DM7447A National CM4511B t Solilron 

, DM5448 t Natlooal DM54LS47 t National CM4511BE Solitron 

DM7446 National DM74LS47 N8lional TF4511A/B ttl 

DM54LS48 t Natkinat 7447 Signetics TP451,IA/B JI 

DM74LS48 National SW7447 SW BCD 10 7;Segmenl Lalch/Decoder/Driver, lor Liquid 
087856 t Natlpnal 40 SW7447A SW Crystal Displays 

DS8856 National 383A1C TeledyneS 100 MCI4543BA t Motorola 

.7448 Signetics 383B/M t TeledyneS MCI4543BC Motorola 

NBT05 Signetics Tl7447 , Telefunken BCD 10 .7-8egmant Latch/Deooder/Driver (Strobed 160 
S8T05 tSignetlcs SN5447A ttl Latch) , Ipr Liquid Crystal DIsplays 
SW7446 SW SN54247 tTl SIL4056B ' t Milel 
TL7446 -Telefunken SN54LS47 ttl SIL4056BE Mitel' 
SN5448 tn SN54LS247 tTl CD4058B t RCA 
SN54248 tTl SN7447A TI CD4058BE RCA 
SN54LS48 tTl SN74247 TI BCD 10 7-$egmenl Decoder /Driver, lor Liquid " 
SN54LS248 tn 50 SN74LS47 TI Cryslal Displays 
SN7448 n SN74LS247 TI 110 SIL4055B t Mllel 
SN74248 n BCD to 7 -$egmenl Decoder/Driver, Active Low, SIL4055BE Mite! 
SN74LS48 ' TI Open Collector, 30v OUtput CD4055B t RCA 
SN74LS248 TI 5446 t Fairchild CD4055BE RCA 

(ConI'd) 
.. ,t MIlitary Temperature Range (-55°C to 125°C) * TYRical Values 

BOld face Indicates additional data Is provided on the page noted. 
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INTERFACE-DieplayDrlvera (Cont'd) 

Function 

Dtep .. y Drive ... (Cont'd) 

4-1?J911 Liquid Crystal Display DrIver 
SCL5424 SSS 
SCL5441 sss 

4-Segment Liquid CrYstal DIsplay Driver 
C04054B t RCA 
C04054BE RCA 

Hex High Voltage Indicator DrIver Open Collector (to 
55vl , 

H0536 Harris 

Hell"ITj. to Led Bulb Driver. with latch 
- DS8859 National 

08B869 NatiOl)eJ 

, 7 DIgIt/Segment MOS to Rpurescent Display DrIver 
XR2271' Exar 

3-DIgIt Gas Discharge Display Anode DrIver 
, MC3495 Moiorola 

MC3496 Motorola 

-------------------------, 4-DlgIt Gas Discharge Display Anode DrIver 
UDN-6144A Sprague 

, 5-Diglt Gas Discharge DIsplay Anode DrIver 
UHP-49O Sprague 

6-Oig1t Gas Discharge Display ,Anode DrIver 
1TT512 In 
087891 t Nationat 
088891 Nationat ' 

UHP-4!jl 
UHP-495 
SN75481 

Sprague 
Sprague 
Sprague 
TI 

7·DIgIt Gas, Discharge Display Anode Driver 
MG349O' Motorola 
MC3494 ' Motorola 

I 
~0igIt Gas Discharge Display Anode Driver 

087887 t National 
0S8687 National 
087897 t National 
0S8897 National 
U0N-6184ASprague 

9-Digit Gas Discharge Display Anode Driver 
NE585 ' , Slgnetlcs 

lo-Digit Gas Discharge Display Anode DrIver 
, ITT504 ITT 

5-Segment Gas Discharge OIsplay,Cathode ~ 
. , UHP-4S0 Sprague 

7-5egment Gas 0Ischarg6 Display Cathode Driver 
087885 t National 
0S8885 ' , Nitlon8l 
UHP-481 , sprague 

7-5egment Gas olscherge DIsplay Cathode DrIver. 
with BCD Decoder ' 

0$7880 
088880 
OS8884A 
OM88S0 
SN75480 

t !'4itlon8i 
Nati9nat 
National 
Signelics 
n 

t MIlitary Temperature Range (-55·0 to 125°0) 

Ie MAS~ER 1977 

Line Function Soun:e 

10 

20 

30 

40 

Display Drlv .... (Cont'd) 

8-Segm8nt Gas DIscharge Display Cathode orlver 
ITT505 ITT 
MC3491 Motorola 
087889 ... t National 
, PS8889 \ National 
UDN-7t83A Sprague 
UDN-7186A Sprague 
UDN· 7184A Sprague 

, UHP~ Sprague 

!K3egmen1 (PanaPIex)OfspIay Cathode Driver 
, NE584 Slgnetlcs ' 

4-0IgI\ Ct,4OS to lED Cathode Driver 
MCCI486 Motorola 
MCCI487 Motorola 
08~ Natlon8l 
0S8658 ' National 

7-5eg,nent CMOS to lED DrIver , 

) DS8651 Nationat 
0S8659 National 

6-0Igit MOB to LEO Cathode Ortver 
, 9884C ' Fairchild 

9664AC '. Fairchild 
9664BC 'Fairchild 
754920 Fairchild 

FalrchHd 
Fairchild 
ITT 
In 
ITT 

fIT 
ITT 

" 

75492AC 
75492BC 
ITT492 
ITJ500 
1TT502 
ITT506 
1TT510 
LS1060 
LBC106Q' 
MC75492 
0875492 
'0875494 
0S8870 
088877 
0S8892 
NE582 
'8N75488 

LithIcSys. 
litrOJiix 
Motorola 
Natlonal- , 

National 
'National 
National 
NatIoriaI 
SIgnetIcs 

, SN75492 
tTl, 

TI 
SN75494 n 

( 

'7·DIgIt MOB to LED Cathode DrIver 
1TT546A' I ITT 

0S8844 'NatJorial 
SN75497 n. 

7-D1git MOS TO LEO Cathode DrIver. with low 
battery Indicator ' 

.. 0S8866 National 
088977 National 

i ~ MOS to LEO Cathode Driver 
H02903 
1TT508 
rTr514 
iTTs2s 
LBC1050, 
.osBS83 
0SI!885 
0888'11 

, 0S8983 

ITT 
ITT 
rri 
Utronlx 
National 
NatIOnal 
National 
NatiOnal 

• Typical Values 

MASTER SELECTION GUIDE 
, , " , 

Line Function Source Une 

50 

60 

70 

so 

90 

Dleplay Driver. (Cont'd) 
; 

~1;lIgIt LEO Driver (for use with G,I, C55D-554 
Calculator ~) 

1TT7103 ITT 

9-1;lIgIt MOB to LEO Cathode DrIver ' 
, ITT526 ITT ' 

ITT548' ' In 
1TT558 
088855 
088872 
os8973 
088974 
088976 

SN7~ 

ITT 
National 
National 
National 
National' 
National, ' 
TI 

9-01g1t MOB to LEO CathOde Driver. with low battery 
Indicator ' 

,~ National 
088873 , NationSl 

100 

9-DIgIt MOS to LED Cathode Driver with shift register 110 
decoding 

ps8874 
088876 

National 
Netlona,l 

088879" National 

12·OIgit MOS to LEO Cathode Driver (for National 
Calculators) \ / 

088888 National 

4-Sagment .MOS,to LEO Anode DrIver 
,75491C FairchUd 
75491 AC Fairchild ' 

ITT491 , ' / ' 
ITT501 
1TT503 

"Fairchild 
iTT 
ITT 
ITT 

1TT507 ITT 
ITT511 ITT 
1n517 ' ITT 
ITT518 iTT 

ITT~ 
1n523 
MC75491 
087895 
DS8895 
0$75491 
0875493 

ITT 
ITT 
Motorola 

\ t. Natlonal 
t Nationat 

National 
National 

SN75491 ,_ TI 

~N154l13 TI 

5-Segment MOS to lED Anode Driver 
088861 National 

8-5egment MOS to LED A~ode DrIver 
H02902 ' Hitachi 
1TT509 , ITT 
LBC1070 
LBC1071 
MC876 
088867 
sW5487 

Bargraph LEO Display DrIver 
UAA170 
UAA1SO 

Litronlx 
Litronbt 
Motorola 
National 
TI 

120 

13Q 

140 

381 
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Ie MASTER 

INTERFACE-Diapl., Drive,. (Cont'd) 

FUnction Oevtce SoUrce line Function , Oevtce Source Line Function ' Oevtce, Source Line 

Dlaplay Drivera (Cont'd) Olaplay Drive,. Display Drive,. 
. ' 

BC[):To-Declmal Decoder I Driver (Nllde Driver) 
5441 t Fairchild 
7441 Fairchild 
HD2518 Hitachi 
m7441 m 
MC5441 t Motorola 
MC676 Motorola 
MC7441 ' Motorola 
DM5441A t National 
DM7441A National 10 
H158 SGS 
382A1C TeledyneS 
382B/M tTeIedyne-8 

BCD-To-Decimal Decoder I Driver with Blanking (fOr 
cold cathode indicator tubes) 

74141 Fairchild 
HD2558 Hitachi 
ITT54141 tm . 
Im4141 ITT 

'DM54141 t National 
DM74141 National 20 
TL74141 Telefunken 

. 
SN74141 TI : 

BCD-To-DecImal DecOder I DrIver (for IIImps) 
m380-1 tm 1 ,.. 
ITT380-5 'm I , 

i .' 
380AlC TeiedyneS 
380B/M t TeledyneS 
381A1C TeledyneS 
381B/M t TeiedynaS , 

Lamp DrIver, See Interface-DIsplay Drivers. and 
various high current drivers under Interface-Memory 30 
and Peripheral Drivers 

.. 
Lamp Drivers (to 9Ov, 1.58) 

S55V01 t 81Hcon1x (508) 
EV02 t 8111can1x (508) , 
855V11 t 8111con1x (508) 

855V12 t 8UIconIx (508) 
855Y21 t 8IIIconIx (508) 
855V22 t 8IIIconix (508) 

875V01 8IIIconIx (508) 
875V02 8IHconIx (508) 

875V11 8IHconIx (508) 

·875V12 8IIIconIx (508) 40 / 
87SV2~ 8IIIconIx (508) 

875V22 SIIiconIx (508) 
/' 

LempDrlvar 
CSR301 TeledyneC 

4-Channellncandescent Lemp Driver 
CLD4 TeledyneC .. 

,/ .. 
I 

.. 
t Military Temperature Range (-55°C to 125°C) - • Typical Values 

Bold face Indicates additional data is prOvided on the page noted. 
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MASTER $ELECTION GUIDE' 

INTERFACE";"Error Checkin$l Circuits, Keyboard Encoder-Decoders, 

Max. SerIal 1 
DataRale , Supply 

FunctIon , MHz Voltage pevtce , Source 

Error C,~kino Circuits 
I 

CRee Generator 10 5 9401C Fairchild , 

10 5 940tM t Fairchild 

3 5 'MC8500 Motorola ' 

10 , ~5v 8XOI Slgnetlcs, 

~Registei- 3~ 5 MC8520 Motorola 

10" 200ma ex03 Signetics , f 200ma ex04 Signetlcs 
I 

Error Detection/CorrectIon CIrcuIt (EGL) , - -5,,2 MCl0163 Motorola 

/ - -5.2 MCl0193 Motorola 10 
, 

Error Pattern Register L. 3 S . MC8501 Motorola 

LRCC Data Register 3 S MC8502 Motorola 

Single Error Hamming COde Detector and C3enerat0r' - S MC4041 Motorol8 

~Generator 4" 5 MC8506 Motorola' 

~ Polynomial Generator 3.6" 5 MC8S03 Motorola 

lJj1IversaI PoIynornlaJ 4 81\ Generator 17· S MC8504 Motorola 
.. 

, I 
No. of Max. I, 

Q) 
"C 

No. of OUtput CfockRale ' SupPly 
soI),ce Keys IIIIs Code KHz ' Comments Voltage , DevIce 

K.yboa~d E~.Decodera \ 

:::J 
(!) 

c: 
16 4 lof 16 Strobe output, Key rollover output 5' HD-0165 Harris 

, 

'. 2 of 8 keyboard to binary encoder, S MC14419 Motorola 
line of four row Inputs and column -
Inputs, (telephOOj! keY pads). give 

I, I 
, binary output, ~robe. 

0 
20 

:;:; 
"~ 
(j) 

I 16 - -, - ! HD54C922 t Harris 
CJ) 

HD74C922 Hains' 
MM54C922 ' t National 

.... 
Q) -2 key rolloVer, 3~te output MM74C922 ,National en as 

20 - - , - HD54C923 tHarris ~ 
" HD74C923 Harris 

MM54C923 t National 
2 key rollover. 3 state output M".74C923 NatIonal 30 

28 :Spills Parity , t.4ask, Programmable SO 4 x 8 ma!riX. ~ Key rollover, 2 
Levels. independent or expandef for 

-12,5 " MCSl006 MOS 

, . , MCSl007. Repeat. \ 

64 8 plu$.ParIty Mask,' Programmable 'SO OddParlly, N Key RollOver, 9 x 8 
matrix, 418ve1s Repeat. 

-12,5 MCSl007 MOS' 

, 
88' 8 pills ParIty , Mas!<, Programmable 100 Programmable parity, strobe width, -12,5· AY5-2376 GI 

strobe deI$y. Two key rollov8r. 8 x -11 matrtx. 3 levels. I 
KR2376 SMC 

90 10 Mask, Programmable SO Two units giVe 180 keys. 9 x 10 ·12,5 MCSl009 , Mos 40 
matrix, N i<ey rollover, 4 levels. 

'. 

\ Repe$t. 

9 Mask, Progiammable 200 Programmable strobe width. 9 x 10 
matrix. (Nor two key rollover. 4 

-12,5 MM5740 National 

~Repeat. ,. 

10 ' M8ik. Programmable 100 9 x 10 matrix, 4 Mode. 2 or N key -12,5 AY5-3600 GI roIIovar .. .. 

KR3600 SMC -
' .. 

ARS33/Baudot/l:ogicaI ~ Palr~/~ypewrlter 100 9 x 10 matrix, N key rollover or -12,5 TMS5001 T1 
lockout " '. 

50 

. (ConI'd) . . t MUitary Temperatu~e Range (-56 C to 125 C) / . Typical Valuea 
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c: 
o 

:;::: 
o 
Q) 

Q) 
en 

ICMASTER 

INTERFACE--Error Checking Cir~ult., Keyboard .Encoder-Decoder. (Cont'd) 
-,' , 

No. of , Max. 
No. of OUtput . ClOck Rate Supply . 
Keys Bits Code, KHz , Comments Voltage Device SOUI\lfj 

Keyboard EncOder-Decode,. (Cont'd) 
.\ 

90 (Cont'd) ~ 
'\ 

99 10 Mask, Programmable 250 9 x 9 matrix. N key rollover, 4 levels. -12,5 EA2000 EA 
Norapeat. 

! 
EA2007 _ EA 

99 Key, 4 Mode EnCoder -12~5 ' EA2030 EA 

.. -

, 

( 

, 

!' 

. 

, . 

/ 

. 

I 

-

<-

\ 

-

.. t Mlhtary Temperature Range (-:55°C to 125°C) • Typical Values 
Bold face Indicates additional data Is provided on the page noted. 
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) 

INTERFACE-Line Circuits 
, 

No. 
Per Party Power 

, DeVIce Output line Supply 

Line Driyers-Single Ended 

2· 
=4to6v 

, 
No . =9to=15 

, 

=6v No =12 

=8v No =12 

. , 

m No' 5,12 

'. 

/ 

High Current Yes 5 

! 

) 

\ ,. 

, 

/ 

, 

3. =6v. No =12 

4 =6to9v No =9to=15 

. , 

TTL .. No 5 

(CQnI'dl 

t Military Temperature Range (-55°C to 125°C) 

'Ie MASTER 1977 

, 

Comments 

/ 

RS232, cenT V.26 

4 Input; RS232B, C; MIlI88 

RS232C; MIL 188; CCITT V.24 ' 

. , 
I 

130 Ohm Twisted Pair ' 

, . 

.-

EmiHer Follower Coax/Twisted Pair 

/ 

, 

I 

-
, 

.. 
Coax/TwiSted Pair; IBM360. 370 

\ 

RS232B/C. CCITT, MIL 188 
I , 

RS232C, CCITT V.24 

. / 

Active Pull-Up 

* Typical Values 

, I 

MA,STER SELECTION GUIPE 

pevtce Soun:e 

9636C Fairchild 
9636M t Fatrchlfd 

\ NSr15 ' ' "SignetIcs , 

55150M t Fairchild . 
75150 Fairchild 
0875150 N~tion8l 
RC75150 Raytheon 
RM55150 . tRaYtheon 
SN75150 n 

9621C, AMD 
9621M tAMD 
9621 Fairchild 
9621M t Falrc,hUd 
RC9621 Raytheon 

/ RM9621 t Raytheon 

8TI3C . Fairchild . 

8T13M t Fairchild. 
55121M t Fairchild .... , 

·75121 FairchIld 
" MCST13 Motorola 

0855121 t Nationai 
0875121 National ' 
RCBT13 Raytheon 
RM8T13 t Raytheon 

~ 
NSTt3 .~ 
SBTt3 t SIgnetics 
SN55121 tTl 

, SN75121 n 
!lT23C Fairchild 
8T23M t Fairchild 
55123M t Fairchild 
75123 Fairchild . 
MCBT23 Motorola 
0875123 NatiOnal 
RCB123 Raytheon , 

RMST23 t Raytheon 
.NST23 ~ 
SN75123 n 
9616C AMD 
9616 FaIrchild 
9616E Fairchild . 

.' 9616M . t FalrchHd 

. MCI488 AMD 
l(R1488 . Exar 
,.A1488 FaIrchild 

. HDI488 , Harris 
ITTI488 ITT, 
MCI488 Motorola 

.1 .081488 Nat~ , 
RCI488 Raytheon 
a,4C1488 Signetlcs 
SGI488 amconG 
SN75188 n 

AM2614C AMD 
AM2614M tAMD 

I 

"385 
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IC'MASTER 

INTERFACE-Line Ci~cuit8 (Cont'd) , 

No. 
Per Patty POwer 

DevIce QuIpuI line Supply Comments DevIce ~rce 

Lin~ Drive ..... Sing .. Ended (Cont'd) 

4 m (ConI'd) 

Ves 5 Three-State RCST09 RiyIheon , 
RM8T09 , t RaytheoIi 

, N8T09 Signetics 
S8T09 t Signetlcs 

2-fnpu1 NAND, 80 rna ' 96101C' Fairchild 
96101M t FairchBd 

,4 Input AND, NAND; Three-State DM7831 tAMD 
DM8831 AMD 

I 
087831 t National 10 
DS8831 National 

/ 

087831w/o vee' Clamp 087832 t National 
DS8832 National 

, 
No. 
Per Patty POwer 

DevIce 0uIpuI Una Supply Comments oiVtce ~ , 

Line-Driven - Differential 

2 High Current m 
No 5 40 rna. Active PuU-up/PIJII.down 9612C Falrchild 

9612M t Fairchad 

50 rna. Active Pull-upl Pull-down 9612EC FaIrchild 
r " 

i 

40 rna, Open Collector I Active PuU-up 9614C AMO 
9614M tAMD 
9614C Fairchild 20 
9614M tFairchiId 
1TT9614-1 tIlT" 
1TT9614-~ ITT 
SN55114 tn 

, , ) SN75114 TI 

Ves 5 40 rna, Open Collector I Active Pull-up, Thr~tate SN55113 tTl - . ' SN75113 TI 

No 5 40 rna, 4 Input AND, NAND DM7830 tAMD 
DM8830 AMD 

\ 548140 t Fairchild 
748140 FaIrdIIId 
HD748140 Hitachi 
DM748140 National 
087830 t National 
DS8830 National 

\ 01.47830 t SIgn8tics. 
DM8830 SignetIcs 
748140 ' SignetIcs 
SN548140 tn , 
SN55183 tn I 40 

.. SN748140 n . 
SN75183 n 

Vee 5 ' 40 rna, 4 Input AND, NAND; Three State DM7831 'rAMO - DM8831 AMD 
, 087831 ' ' t National 

088831 NatIonal 

087831 wlo \ ,Vee' Clamp DM7832 tAMD 

\ , 
DM8832 AMO 
087832 t NatIonal 

" (Cont'd) 

t Military Temparature Range (-55°C to 12S"C) • Typical Values 

386 Bold lace Indicates additional data Is provided on the page noted. 
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\ 
INTERFACE-Line Circuits (Cont'd) 

No. 
Per Party Power 

DevIce ' Output line Supply 

Lin .. DriY~ - Differenliai (Cont'd) 

2 -- 'HigI\ Cu(rent TTL Yes 5 
, 

High Current CMOS, 
No 3-15 

6ma Yes *5 
I , 

--

, ", 

, . 

12ma Yes ~ 

, 

'" -

, 24 rna , , Yes *5 

, 

*2Oma 
J , Yes -6,5 

3 2 rna ,Yes 5 

'4 11 rna Yes *5 
HIgh Current m 

No 5 

(Cont'd) 

/ 
( 

: 

, 

/ 

, . . ..... -.. Yes 5 

HIgh Current CMOS 
No 3-15 

<,,_M 

--y~ See alSo DrIvers under digital logic lami, .' 
5 

" 

-

t Military Temperature Range (-55°C to 125°C) 
, ! 

Ie MASTER 1977 

" 

MASTER SELECTION GUII)E 

' .. I , 
Comments DevIce Source 

DS8832 National 

CMOS 50 rna, 4 Input AND, NAND MM78C30 ' t Natk)n~f 
MM88C30 National , 

,Twisted Pair; Level Shifting AM55109 tAMD 
AM75109 AMD 
55109t.f t Fairchild 

/ 75109C Faifc!111d 
I ; 

1n55109 tin 
1TI75109 In 10 

, , MC75109 Motorola 
DS55109 t National 
DS75109 National 
RC75109 Raythaorl 
RM5li109 • t Raytheon 
SN55109 tTl 
SN75109 TI 

Twisted Peir Level Shifting AM55110 tAMD 
AM75110 AMD 
55110M t fairchild 20 Q) 
75110C Fairchild :2 
1n55110 tin :::l 
Im5110 ITT . 
MC75110 Motorola " 

~ 
DS55110 t Natlon8l 
DS75110 National 
RM55110 tRaytheon 

.. RC75110 Raytheon 

c: 
0 

+=i 
0 
Q) 

SN55110 ' tTl 
) SN75110 11 

CD 
30 en 

Higher current 75110 55112M tFaJrthIld 
. , 

~ 75112C fairchild 
a... 
Q) -SN75112 TI 'f/) 
ccs 

PUsh-Pun OUtput MC75113 Motorola :'2: 
Coristant CUrrent HD245 t~ 

H0545 Harris 
\ 

Quad75110 MC3453 Motorola 

50 ohm lines 74128 SIgnatlcs 
SN74128 TI 

75 ohm lilies 541,28 ' t Sign8tics 40 
SN54128 tTl 

Three-8tate ,DSI688 fNationai 
bsaee8 NatIonaJ 

/ I 8T~OO Si(jnetlcs 
8T101 SJgnatics 

CMOS, '25 rna MM78C29 t National 
MM88C29 National' 

~22;RS-423 
, MC348t MotOr9la 

( 

, . 
50 

I , 
~ TypIcal Values . , 

, 387 
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Ie MASTER 

INTERFACE-Line Circuits (Cont'd) 

No. ReceIver Common 
Per Input MOde Supply 

DevIce Threehold Voltage Voltage Comments 

Line Receiver. - Single Ended -
\ 

, 

2 
Ref "O.lv 5 Ext. Reference Adjustable fr()m 1.510 3.5v 

, 

Ext. Ref. Adj. 1.5 to 3.5v with optional iernal2.5v Reference 

0.4 to 2.4 ,,15 5 Differential Input. Single Ended Data 

.,. 

,,2.0 5 RS232B 

3 0.7 to 1.7 5 Hysteresis. IBM 360/370 

. 

0.75 to 2.25 5 Hysteresis. RS232C. ccln V.24 

0.8t02.0v 5 
, 

Hysteresis. High-Speed 

, 

4 ,,3/0.8 to 3 50r 12 RS232C. Hysteresis. Fail Safe Option 

0.75 t() 1.5v 5 RS232C; Programmable Threshold. Hysteresis 

",-

(Cont'd) 

t Military Temperature Range (-SSOC to 12S0C) • Typical Values 

388 Bold face Indicates additional data is provided on the page noted. 

Device Source 

, 

MC75140 Motorola 
SN75140 TI 

SN55142 tTl 
SN75142 TI 

AM2615C AMo 
AM2615M tAMo 

057822 t Nationel 
DS8822 National 10 

8T24C Fairchild 
8T24M t Fairchild 
55124M Fairchild 
75124C Fairchild 
MC8T24 Motorola 
OS75124 National 
RCBT24 Raytheon 
RM8T24 t Raytheon 
N8T24 Signetics 
SN75124 TI 20 

9617C AMo 
9617C Fairchild 

8T14C Fairchild 
8T14M t Fairchild 
55122M t Fairchild , 
75122C Fairchild 
MCBT14 Motorola 
0555122 t Natlonel 
0575122 National 
RCBT14 Raytheon 30 
RM8T14 t Raytheon 
N8T14 Signetics 
S8T14 t Signetics 
SN55122 tTl 
SN75122 TI 

55154M t Fairchild 
75154C Fairchild 
0575154 Nationel 
SN75154 TI 
RM55154 t Raytheon 40 
RC75154 Raytheon 

1489 AMo 
jlAI489 Fairchild 
H01489 Harris 
1TI1489 In 
MC1489 Motorola 
OS 1489 National 
RCI489 Raytheon 
MC1489 Signetics 
SG1489 SiliconG 50 

IC MASTER 1977 



I 

INTERFACE-Line Circuits (Cont'd) 
I 

No. ReceNer Common 
Per Input / Mode Supply 

DevIce Threehold , Voltage Voltage 

Line Receiver. - Single Ended (Cont'd) 

4 0,Z510 1.5v (ConI'd) 

0.75102.25 5 

" 

J 

0.97102.65 5 

1.05102.5 5 

1.210'1.8 5 

1.3101,7 5 

1.5102.0 5 \ .. 
1.7 5 

5107.5 15 \ 

5.5t08 12 

6 0.97102.65 5 

1.05 to 2.50 ( ·5 

Line Receiver. - Differential 

2 
:0.35/0.3 to 3 5 

:0.2/0;3 :10115 5 

=D.210.5 :7115 5 

:0.5/2 :0/15 5,12 

:0.5/2 \ :0/12 
I, 

5,12 

:0.3/0.3 \ :10115 5 

I 

*0.5(1 :0/15 5 

(Cont'd) 

t Military Temperature Range (-55°C to 125°C) 

Ie MASTER 1977 

Comments 

I -
\ 

AS232C, PrOgrammable Threshold, Hysteresis 

Hysteresis, 120 Ohm System 

Hysteresis, 120 Ohm System 

120 Ohm System, No Hysteresis, NOR Input 

1,20 Ohm System, No Hysteresis. NOR Input 

120 Ohm System, Hysteresis, NOR Input 

No Hysleresis; NOR Input 

Hysteresis, Interface to CMOS 

HYsteresis, Open CoUector.lnleriaceto CMOS 

Hysteresis, Interface to CMOS 

Hysteresis, Open Collector, Inlerface to CMOS 
\ 

HYsteresis, 120 Ohm System 

Hysteresis, 120 Ohm System 

/ I 

' 'ADJ. RS232B, C, MIL·I88 

Twisted Pair, : 15v CMV, Response Control , 

RS232, RS422/3 
f 

:15vCMV . ~ 

:12vCMV 
, 

: 15v CMV, ReSponse Control 

I . 15 v CMV, Response Control 

• Typical Values 

MASTER SELECTION GUIDE 

DevIce Source 

\ , 
,SN75189 TI 

1489A AMO 
XRI489A Exar 
,.A1489A Fairchild 
ITTI489A m 
HOI489A Harris 
MCI489A Molorola 
081489A National . 
RCI489A Raytheon 
MCI489A Signetics 
SGI489A SiIIconG 
SN75189A TI , 

-, 087836 t NatIonal 

.. ' 0S8836 NatIonal 

,087840 t National . 
0S8840 NatIonal 

NSJ380 Signettcs Q) 
"0 

, 96106 Fairchild ::1. 

\ 387A TeledyneS' 20 C'. 
387M t TeiedyneS c: 
388A TeledyneS 

0 
:t:i 

386M tTeiedyneS 0 
Q) 

3878 TeledyneS 
387C tTeledyneS 

Q) 
en 

3688 tTeledyneS 
388C JeledyneS 

~ 
Q) _I 
(J) 

087837 t National as 
MC3437 Motorola ::E 
088837 NatiorJal 30 
NSJ37 Slgnetlcs 

N8T16 SIgnetIcs 

0878LS20 t Nationai 
1>S88Ul20 ' National 

" 

98379 " Fairchild 
9637M t fairchild 

9620M .. t AMD 
9620M tFairchHd 

9620C I AMO 
9620C Fairchild 

0878L20 t National 
,[)S78L20 t !'l~1onal 
0S88L20 National 

9615C AMO 
9615M tAMO 

, 

9615C . Fairchild 

389 
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Ie MASTER 

INTERFACE-Lin, Cir~uit. (Cont'd} 

No. ' fIecIIver Common 
Per Input Mode Supply 

~ , DevIce ' 'IlV8IhoId Voltage Vollage 
,-

, Line Receivers - Differential (Cont'd), 

" 2 :0.5/1 ~0/15 , 5 (Cont'd) 
) 

, 
Twisted Pair, '" 15v CMV, Response Control 

, 
, 

" , 

I ",5/15 5 ",15vCMV 

.... 
",3/15 5 Twisted Pair, ",3/15 v CMV, ResponseCootroi 

,! 

",0.5/3 ",25 ",12 Adjusts RS232C/Mll-168, ",25 v CMV, Hysteresis 

",2 ",10 -10,5 130 Ohm Termlnatlon 

",0.010 ",3 ",5 /' 10 rnv, MOO sense Active Puli.:up 

\ 

\ 

, 10 rnv, MOS Sense. Three State 

10 rnv, MOO sense, Open Collector 

, 
, 

, 

",0.025 ",3' ",5 25 rnv, Ac!ive Pull-up 

\ 

\ 
I 

, 

(ConI'd) 

t Military Temperature Range (-55°C to 125°C) • Typical Values ' 

390 Bold face Indicates additional data Is provided on tile page notejl. 

DevIce Source 

9615M t Fairchild 
1TI9615-1 tin 
1TI9615-5 ITT 
SN55115 tTl 
SN75115 TI 

DM7620 tAMD 
DM6620 AMD 
DS'l620 t NatioNil 
DS8820 National 10 
DM7620 tSignetics 
DM6620 Signetics 

9613C Fairchild 
9613M t Fairchild 

, 
DM7820A tAMP 
DM6B2OA ' AMD 
oS7820A. t National 
DS6620A National 
DM7620A t Sii!netics 
DM682QA SigneItcs 20 
SN55182 tTl 

, , SN75182 TI 

, 9627C fairchild 
9627M t fairchild 
SN75,52 TI' 

9s22C fairchild 
9622M t FaItdlild 
RC9622 Raytheon 
RM9622 t Raytheon 

55207M t Fairchild. 30 
. 75207C fairchild 

1TI75207 ' In 
DS752117 NetionII (471) 
758207 SlgnetIcs 
SN75207 TI 

D83II04 NIIIoIIII (471) 

55206M t FaIrchIld 
75208C fairchild 

! 1TI75206 In 
D87S2GI NaIIonII(47S) 40 

) 75S206 Slgnetlcs 
SN7~ TI 

55107AM t Fairchild 
75107AC fairchild 
1n55107A 'tin 
1TI75107A ·In 
MC55107 tMotorola 
MC75107 Motorola . ' 

~ t NIIIoniI (475) 

DS7S1G7 NItIonII (471) 50 
RC75107A Raytheon 
RM55107A ,tRaytheon, 
758107 Slgnetlcs 
SN5s107A ttl' 
SN75107A TI 

. Ie MASTER 1977 



MASTER SELECTION GUIDE 

INTERFACE-Line Circuits (Cont'd) 

No. ' Recelver Common 
Per Input Mode Supply 

Device Threshold voltage VoRage Comments DevIce Source 

Line R~ceiver8 • Differential (Cont'd) . 
2 %0.025 %3 %5 (Cont'd) 

25 mY, Three State 55 t07 DS1803 t'~(475 

DS3803 ~(475 

25 mY, Open Collector 55108AM Fairchild 
75108AC FalrchHd 
ITT55108A tlTT 
fm5108A ITT 

.. MC55108 t Motorola 
, ~ (( , . 

MC75108 , Motorola . , . 
. i ' . 0575108A Nallonal (475 

• RC75108A Raytheon 

- RM55108A t Raytheon 
75S108 Signetics 
SN55108A tTl 
SN75108A TI , 

55107A wi Diode Protected Input Stage AM55107B tAMD .. AM75107B AMD , , 
55107BM t Fairchild 
75107BC Fairchild CD 
m55107B. tm 20 :2 
Iro5107B ITT :::::s 
DS55107 t National (475) (!) 
DS75107 Nationll (475) 
SN55107B tTl 

c: 
0 

, , SN75107B TI ;: 
0 

55108A wI Diode Protected Input Stage AM55108B tAMD ~ 
AM75108B AMD Q) 

jj' 
. , . . ' 55108BM t FairchHd CI) 

~ 1 ' 
75108BC Fairchild ~ 

ITT55108B tlTT . ' 
m75108B ITT 

30 CD ... 
(IJ 

DS55108 t National (475, 
DS75108 ~(475) 

ctS 
':2; 

SN55108B tTl 
SN75108B Tl 

·3 %0.075 %5 100 Ohm Twisted Pair, Shielded HD248 t Harris 
HD548 Harris 

%1.5 ma %5 100 Ohm Twisted Pair, Shielded HD246 t Harris 
HD249 t Harris 
HD546 Harris 40 

, . HD549 Harris 

4 %0.025 %3 %5 Four 75107, Active Pull-Up MC3450 'Motorola 
053650 National 

Four 75108, Open Collector MC3452 Motorola 
, . 053652 National 

%0.2 %3 5 Three-slate, R~22/423 MC3486 Motorola 

%15 5 c' 50 mv HysteresiS . OS1689 t National 
083689 National 
051690 t National 
053690 National 50 
DS3851 ~(-) . ; 

\ 
%15 5 , Three State N8Tll0 Signetics 

N8T111 Signetics 

See also Receivers-listed under DigHal-ECL and DigHal-HNILI HTL 

t MllltaryTemperature Range (-55°C to 125°C) • Typical Values 

Ie MASTER 1977 391 



.ICMASTER 

INTERFACE-Line Circuits (Cont'd). 
I 

No. ReceIvet Common ) " 

Per Input Mode SUpply I 
DevIce . Threahold Voltage voltage CornrnenIII DevIce SoIRe 

Lin. Receiv .... - Differ.ntial (Cont'd) 
.. I 

See also ReceIvers-tlsted under Digital-ECL and Qigltal-HNILlHTl 
I 

'" 

No. RacIIver 
Per Input SUpply 

DevIce Threshold Output . voltage Comments DevIce Source 
~ 

Line Transceiv .... - Singl. Ended 

2 
MOS/TTL MOS/TTl 5 Transceiver/Port Conlroller ~8T30 Signetk;s 

4 0.6102.0 TTL 5 .General Purpose jnterfaceBus, Open Collector, for MOS input MC3446 Motorola 

0.8102.0 TTL 5 General Purpose Interl8ce Bus, Open CoIIeclor, lOO me output MC3440 Motorola 
MC3441 Motorola 
MC3443 Motorola 
087641 t National 
DSII641 National 10 

; 
General PUfJl9S8 Bus, Open Collector, 100 ma,or 50 ohm system DS8642 National 

, Three-State N8T28 AMD 

'-
88T28 ' tAMD 
9626 Fairchild 
MC688O, Motorola 
MCBT28 Motorola 
N8T28A SigneIICs 
9628 Fairchild 
MC6889 Motorola 
MCBT28 Motorola 20 
N8T28 Slgnetfcs 

0.97102.65 TTL 5 Open Collector, 1 v Hysteresis 
-

087838 t National 

1.05102.50 m 5 Open Collector, 1 '! Hysteresis MC3438 Molorola 

~ National 
N8T38 SIgnetIcs 

1.0102.45 m 5 Open Collector, Hysteresis AM28S12AM tAMD 
AM28812AC AMD 

1.2 io 2.2 TTL 5 . Open Collector, Hystl!fesis AM28S12M tAMe 
AM28S12C AMD 

1.5103.2 m 5 Open Collector, 100 me OU1put SG55138 t SIIIconG 30 
SNssl38 tTl 

I '. " 

1.8102.3 TTL ' 5 2-1nput, Open Collector 100 me Drivers AM2905C , AMe 
AM2905M tAMe , 

, 2-lnput, Open CoIIeclor 100 meDr~ Reever has parity generator AM2906C AMe 

I AM2906M tAMe 

Open Collector, 100 me output, Receiver has parity generator AM2907C AMD 
AM2907M tAMD 

'1.6102.4 TTL 5 Open Collector, 100 Ina OUlput : AM28S1OM- tAMD 
AM28S11M tAMD 

( 9640M t Fairchild 40 
9641M t fairchild 

open <1ollector, 100 me, Hysteresis 9642M t Fairchild 

1.75102.25 TTL 5 Open Collector, 100 ma output AM28S1OC AMD 
AM28S11C AMD 
9640C .Fairchild 

! 9641C fairchild 
(ConI'd) 

t MllilaryTemperalure Range (-55°C to 125°C) 

392 Bold face Indicates adciltlonal data is provided on the page noted. 
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MASTER SELECTION GUIDE 

INTERFACE-LIne Circuits (Cont'd) 

No. ReceIver , 
Per Input Supply 

DevIce ThrI8hokI Output VOltage Comments ' DevIce Source 

Line Transceivers - Singla End4H:I (Cant'd) , 

4 1.75102.25 TTl. 5 (Cont'd) 

Open Collector, 100 rna, ~ysteresls 9642C Falrchild 

. 1.8 102.9 . TTl: 5 Open Collector, 100 rna output - ITT55138 tlTT 
1TT75138 ITT \ 

~75i3a . SiIicOnG 
\ 

I .- . SN75138 Tl 

1.05102.50 TTl: 5 Three-$tate, T IR Disables. Hysteresis 087833 t National 
DS883~ . . National 

, Il)Vertlng 7833/8833 087835 t National 
0S8835' . National 10 

\ 
Three-State, NOR Gate, Transmn Disable, Hysteresis 087839 t National 

, 

088839 ~. 

Inverting 7839/8839 \ 087834 t NatIonal 
,- DS8834 = .') 

NST34, 

8 TTl: (. TTL 5 BidIrectional Bus Transceiver DP83IM NIIIonII (412 , 

Line TransceiVers ~ Differential I 
,. 

i 

1 . 
, ±O.5/;t,lV TTL 5 Independent Thr8e-State 55113 Driver and 5511receiver SN55116 tTl , ' 

SN75116 Tl - . 

Three-State8 Pln~ 40 rna . SN55t17 tTl 20 

" 
SN75117 Tl 

Sarita as 55116 with Thrae-State receiver SN551111 tTl 
SN75118 Tl 

" Same as 55117 with Three-$tete receiver 
, 

SN55119 tTl .' , SN75119 TI ~ 

\ , 
( 

, 
'- , 

'. - i 
, \. 

I 

" ' . 
, 

-

, 

~ 

. 
/' , 

\ 

-, . .-, 
; 

, , 

. t Military Ternp8rature Range (-SSOC to 12SC C) 
-
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ICMASTER 

,INTERFACE-Memory and Peripheral Driver. . .' 
Function Device • SOl¥C8 line Function Device Source line Function Device Source Line 

Memory a Peripheral Driven Memo~ a Peripheral Driven Memory a Peripheral Driven 
Moo Dynamic Memory, Address Refresh logic 

(Cont'd, . (Cont'd) 
Circuitry . D_4 NItIonII t488) 

3222 ,Intel D_144 NllIonII (414) 
Quad NAND TTL to t;.IOS Driver (MOS Memory , 

·MC8505 Motorola Interface-ll03 clock driver) , 
D83I174 NllIonII (414) 3207A Intel 

MOS Dynamic Memory, 4k Address Multiplexer and Quad MOS Driver (Iqr clock Inputs 2416 and 2444 3207A-l Intel Refresh Counter 
3232 Intel 

CCD Memories) ITT3207 ITT 
5244 ' Intel 1TT75365 ITT MGa232A Motorola 

Quad Port Driver, lor 5270 RAM MC75365 Motorola 
. MOS ~mIc Memory, 16k Address Multiplexer D81840 t NatIonIII (Am D8753I5 NeuoriIt (101) and resh Counter' , 

3242 Iniel D83I4O NllIonII (41'7j IIPB246 NEC 
D81870 , t NatIonIII (4m 60 3207A Signetlcs 110 

Clock Generator/Oscillator" to 10 MHz, 6:1 DIvIder, 10 D83870 tiauonaI (477) 3207A-l Sign8t1ce lor Microprocessors 
ICM7209 t Intersll Dual MOS Clock Driver, bootstrapped lor single SN75365 TI 

supply systems 
Quad TTL to MOS Shifter I Driver; Schottky M9S Clock Driver D81842 t NIIIonII (418) 

MHOOO7 t National DS3842 NatIonIII (471) MB8901 Fujitsu 

MHOO12 t National D81871 t NaIIonII (484) 
, MB8902 Fujitsu 

MHOOO.7C National DSlI871 NatIonIII (484) MB8907 Fujitsu 
MHOOI2C National D81872 t NIIIonII (478) Dual2-1nput ECl to MOS level Shifter/O(lver 

Dual MOS Clock Driver D83872 MlIIoM! (471) MB8909 Fujitsu 
0026 t AMD, Quad MOS Clock Driver, deCodes Input address ,Quad 2-input ECl to TTL level Shifter IDriver 
0026C AMD. DI3843 MlIIoneI (487) MB8903 Fujitsu 0056 t AMD D83873 NaIIonII (487) 70 
0056C AMD Dual Channel ECL to MOS Driver (MOS Memory 
SHOI3C Fairchild 20 Quad, MOS Memory Decoder/Ciock ~ Interface; also ECl to TTL driver) , . 

D~ , MIa-! (413) 1TT75368 ITT 
, 

SHOI3M t Fairchild 
9646 Fairchild _173 NatIonII (413) MC75358 Motorola 120 
MMH0026 t Motorola 6-BIt MOS Refresh Counter IDriver MC75368 Motorola 
MMH0026C Motorola D81848 t NeIIoneI (-) 

f SN75366 TI 
MHOOO9 t Natlonal D8S48 , NaIIoMI _ (~ -, Dual MOS logic to MOS Memory Driver 
MHOOOOC National D8187l1 t NllIonIi (_ " ~N75364 TI 
MHOO13 t National DS3878 NaIIonII, (_ 
MHOOI3C National . / Hex Latchl Driver, lor MOS Memories 

DSCIII2Ii t NatIonIII (473) 
Quad TTL io NMOS Memory Driver (lor 7001, etc.) D81f141 t NaIIoneI (4111) 

DSCI025C NaIIonII (m) 30 
,MC3466 Motorola DS3I4I ~I (4111) 

DSOO28 t NatIonIII (474) Quad TTL to NMOS Memory DrIver (lor 2105,2107, D81875 t MllkInII (479) . 
DSCIII28C NIIkmII (474) etc.) D83875 NeIIoneI (4111) 
D8OO58 t NdoiIII (474) 9645 Fairchild 

DSOO58C NatIonIII (474) 3245 Intel 60 Quad MOS Memory 110 Register 

SN75369 TI 5235 Intal D81847 t NaIIoneI (481) 
I I MC3245 Motorola D .... 7 Nat!OfteI (481) 

Dual MOS Clock Driver (lor PMOS Memories) D81i77 t MlIkInII (481) 130 
IM5013AC Intersll Dual TTL to MOS Driver (PMOS Memory Interlace) 

DS3877 ' NatfonII (.1) 
IM5013AM t Intersll 9644 Fairchild 0818147 t NaIIoneI (481) 

Im5361A ITT 
D838147 NatfonII (481) Quad MOO Clock Driver (lor PMOS Memories) MC75361 Motorola 

IM5003AC Interstl ~ D818177 t NatIonII(481) 
D875381 NIIIonaI (488) 

1M5003AM t intersll DS7I382 NIIIonII (488)' 
D8S177 NIIIonII, (481) 

Two Phase OScHiator/Ciock DrIver (for MOS 40 DS7$384 NIIIoJ!8I 'ttSllll) Quad Predrlver, Open Collector, 5O.ma Sink (lor 
systemS) MH8805 Nation8l' 

, magnetic memories) 
DS7803 t NIIkIiIII t-) 75361 A Signetlcs \10 MC4042 Motorola 
QS7807 t NatIonII (481) SN75361A TI 

, 
Dual Memory DrIver, 400 ma Sink (lor magnetic 

DS8803 NIIIonII (-) SN75~ TI memories) ... NdonII (481) MC4043 . Moiorola 
DS8813 Neuoul (480) Dual AND m to MOS Driver (NMOS Memory . Interlace) • •• 
DS8817 NIIIonII (481) \ Memory Driver Dual, 400 me Slnk/Source, Decode 140 

9643 Fairchild " (lor magnetic memories) 
." 

Two Phase OScinator Driver ' (lor CCD Shift Regtster QS7&322 NIIIonII (488) 75324 
.. 

Fairchild 
Memories) SN75322 TI DS31211 NllIonII ' (488) 

MCC233 MIcrcCOmp \ 
SN75363 TI DS75324 NIIIonII .(487) 

Quad NMOS Memory Driver Dual Channa! TTL to MOS MemOry Interface (lor RC75324 Raytheon 
MC3459 Motorola TMS4062, AMS6002, etc.) RMS5324 t Raytheon 
MC3460 Motorola 50 1TT75370 ' ITT 75324 .' Signetics 
D8S44 NIIIonII (488) SN75370 11 100 SN75324 TI 

" , 
, (Cont'd) 

" ' " 

t Military Temperature Range (-55°C to 125°C) • Typical Valuea 
Boid lace Indlcate8 additional data 18 provided on'lhe page notad. 
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INTERFACE-Memory and Peripheral Driver. (Cont'd) 
! 

Function Devfce Source Line Function Device Source 

Memory & Peripheral Driver. 
(Cont'd) 

Memorr &, Peripheral Driver. 
(Cont'd , 

55451A/B t Fairchild MemorY Driver. Quad, 600 rna Sink. Decode 
55326M t Fairchild 55460 t Fairchild 

75326C. Fairchild 55461 t Fairchild 

Im5326 Inl 55470 t Fairchild 
55471 " t Fairchild SN55326, tTl I 

I 75450 Fairchild SN75326 TI 
75451 Fairchild 

Memory Driver. Quad. 600 rna Source. Decode 75460 Fairchild 
55327M t Fairchild 75461 Fairchild 

, 75327C Fairchild 75470B Fairchild 
In75327 lIT 75471B Fairchild 
SN55327 tTl 10 HD2574 Hitachi 
SN75327 TI HD2575 Hitachi 
SN55328 tTl In55450 tin 
SN75328 TI 1IT55460 tin 

Memory Driver. Dual 600 rna Sink/Source. Decode In75450 In 

SN55325 t AMD Im5451 lIT 
In75460 In SN75325 ,AMD 

55325M t Fairchild In75461 In 

75325 Fairchild MC75450 Motorola 

~ 1IT55325 lIT 
MC75451 Motorola 
MC75461 Motorola 

In75325 In 
DS55450 t National " 

MC55325 t Motorola 20 
DS55451 t NatiOnal 

MC,75325 Motorola 
DS55460 t National 

DS55325 t National (485) 
DS55461 t National 

DS7_ National (485) 
DS75450 National 

RM55325 t Raytheon 
DS75451 National 

RC75325 Rayth~n OS75460 National 
55325 t Signatics DS75461 National 
75325 Signetic~ RC75450 .Raytheon 
SG55325 t SiliconG RC75451 Raytheon 
SG75325 SillconG RM55450 t Raytheon 
SN55325 tTl 30 RM55451 t Raytheon 
SN75325 TI - 75450 Signetics 

Memory Decoder/Driver 8-Channel. (for core) 75450A Signetics 
SN55329 tTl 75451 Signetics 
SN75329 TI 75451A Signetics 

SG55450 I t SiliconG Quad Multiplexer/Driver. for MOS systems 
9647 Fairchild SG55451 t SlliconG 

SG55460 t Silicon G DS1848 tNatlona1 (482) 
SG55461 t SiliconG 

DS3848 National (482) 
SG75450 SiliconG 

DS1878 t National (482) 
SG1S451 SiiiconG 

DS3678 NatIonal (482) 
SG75460 Silicon G 

Hex Inverter /MOS Driver. Three-S,tate SG75461 SiliconG 
9648 Fairchild, SN55450B tTl 
[)S1849 t National (483) 40, Si'j55451B tTl 
DS3848 National (483) SN55460 tTl 
DS1878 f National (483) SN55461 tTl 
DS3678 National (483) SN55470 tTl 

Hex Inverter/MOS DriVer. disablecBuSes logic 1 SN55471 tTi 

state SN75401 TI 

DS161. t National (482) SN15411, TI 
-

DS36149 National (482) SN75430 TI 

0816179 ! t National (482) SN75431 TI 

DS36179 NatIonal (482) 
, 

SN75450B TI 

Dual AND Driver. HNll. 250 rna. Open Collector 
SN75451B TI 
SN75460 TI 

391 TeledyneS SN75461 TI 
Dual Peripheral AND Driver SN75470 TI 

55450AlB t· Fairchild' 50 SN75471 TI 
(Conl'd) 

, 
0 0 t MIlitary Temperature Range (-55 C to 1.25 C) • TYpical Values 

IC MASTER 1977 

Une 

60 

70 

80 

90 

100 

110 

! 

MASTER SELECTION GUIDE 

Function Device Source Line 

Memorr & Peripheral Driv,er. 
' (Cont'd , 

Dual Peripheral AND Driver. to SOv. 300 rna 
DS1611 t National 
DS361,1 National 
0$3611 Signetics 
UDH5711 Signetlcs 
UDN-3611 Sprague 
UDN-5711 Sprague 120 

Dual Peripheral AND Driver. for CMOS 
DSl631 t National 
083631 , National 

Dual4-lnput AND Driver. HNIL 250 rna Open 
Collector 

390 TeledynaS 

4-lnput AND Current Driver (45v. to 1.5A peak) 
DHOOO6 t National 
DHOOO6C National. 

4-lnput AND High Vo~age-Hlgh Current Driver (4,5v. 
to 3A peak) 

DHOOO8 t National 
DHOOO8C National 

Quad 2-lnput AND Driver (to 7Ov. sinks 300 rna) 
UDN-5706A Sprague 130 

Quad 2-lnput AND Power Driver. Open Collector (to 
10Ov. sinks 250 rna 

UHC/D-400 t Sprague 
UHC/D-406 t Sprague 
UHC/D-500 Sprague 
UHC/D-506 Sprague 
UHP-400 Sprague, 
UHP-406 Sprague 
UHP-500 Sprague 
UHP-506 Sprague 

Quad 2-lnput NAND Driver (to 7Ov. sinks 300 rna) 
U~N-5707A Sprague 140 

Dual NAND Driver. HNll. 250 rna. Open Collector 
392 TeledyneS 

4-lnput NAND Higl\ Voltage. High Current Driver (40 
to 50v. sinks 150 to 500 rna) 

SH2001C Fairchild 
SH2001M t Fairchild 
SH2oo2C Fairchild, 
SH2oo2M t Fairchild 
SH2200c Fairchild 
SH2200M t Fairchild \ 

Dual Periphenil NAND Driver 
55452A t Fairchild 
55462 ,t Fairchild 150 
554728' t Fairchild 
15452 Fairchild 
75462 ' . Fairchild , 
75472B I Fairchild 
HD2577 Hitachi 
Im5452 In 
1IT75462 In 
MC75452 Motorola 
MC7p462 MotorOla 
DS55452 t National 160 
DS554(l2 t National 
OS75452 National 

(Conrd) 
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le.MASTER 

~ INTERFACE-Memory and Peripheral Drivers (Cont'd) 
/ 

Function 0eYIce. . Source line Function' Device Source Line Function 0eYIce Source Line 

Memo~. a Peripheral Drl"er. 
(Cont'd " . 

Memorya Peripheral Driver. 
(Cont'd) . 

Memory a Peripheral Driver. 
(Cont'd) . 

0875462 National 875Y11 8111con1x (508) Dual Peripheral OR Driver. for CMOS 
RC75452 Raytheon .' 

875Y12 8IIiconix (508) . DSl633 t National 
RM55452 t Raytheon 875Y21 8111con1x (508) DS3633 National 110 
754528 Signetics 875Y22 8IIiconix (508) 

Quad i-Input OR Driver (to 7Ov, sinks 300 rna) SG55:452 t SIHconG 
SG55462 t SllicoriG Relay Driver (to 7Ov, 500 rna) UDN-5703A Sprague 

SG75452 SlIico"G CSR301 TeledyneC 60 
Quad 2-lnput OR Power Driver, Open Collector (to 

SG75462 SIliconG Relay Driver, to 65v, sinks 300 rna, OR Input for 48v l00v, sinks 250 rna) . 

SN75402 TI 10 telephona relays . UHC/D-402 t Sprague 
SN75412 TI DSl686 

~ t National UHC/D-403 t Sprague , 
SN75432 TI DSl687 t National . UHC/D-502 Spr8!lue 
SN554528 tTl DS3686 National UHC/D-503 Sprague , 
SN754528 TI 083687 National UHP-4Q2. Sprague 

, SN55462 tTl Dual Relay Driver (to 6Ov, sinks la) 
UHP-403 Sprague 

SN75462 TI UHP-502 Sprague 

SN55472 tTl 
831 Beckman 

UHP-503 Sprague 120 , 
Dual OR Driver, HNll, 250 rna, Open Collector SN75472 TI Dual NOR Driver, HNll. 250 rna, Open CoIlectoi 

SN75475 TI 393 TeledyneS 394 TeledyneS 
Dual4-lnput NAND.Driver,HNll, 250 rna Open 20 Dual Peripheral OR Driver Dual Peripheral NOR Driver 
Collector 55453A18. t Fairchild 55454A18 t. Fairchild 

395 TeledynaS 55463 t Fairchild t Fairchild 55464 
Dual Peripheral NAND Driver, to 8Ov, 300 rna 554738 t Fairchild 70 55474 t Fairchild 

DS1612 t Nlitlonal 75453 Fairchild / 75454 Fairchild 
DS3612 National 75463 Fairchild 75464 Fairchild 
DS3612 Signetics 754738 Fairchild 754748 Fairchild 
UDN5712 Signetics 55453 t Hilachi HD2579 Hitachi 
UDN-3612 Sprague 55463 Hitachi In75454 . In 
UDN-5712 Sprague 75453 Hitachi Im5464 In 130 

Dual Peripheral NAND [)river, for CMOS 75463 Hnachl MC75454 Motorola 

DSl632 t National 1IT5453 lIT MC75464 Motorola 

DS3632 National 1TT75463 lIT , DS55454 t National 

4-lnput NAND High Vollage, High Currant Drivers 
MC75453 Motorola 80 DS55464 t National 

30 
MC75463 Motorola' DS75454 National (4Ov, 0.15 to 0.25A) 
0855453 DS75464 National 

, 
DHOOli t National t National 

DHOOllC National DS55463 t National RCl5454 Raytheon 

DS75453 National RM55454 t Raytheon 
4-lripul NAND High Voltage, High Current DrIvers DS75463 National 754548 Signetlcs 
(50, 70 or l00v, 0.25 to 0.5A) 

RC75453 Raytheon SG55454 . t SiiiconG 140 
bHOOI6C National 
DHOO17C National RM55453 t Raytheon SG55464 t SiliconG 

DHOO18C National 754538 Signetics SG75454 SiliconG 

SG55453 SiticonG SG75464 . Silicon G 
Quad 2-tnput NAND Power Driver, Open Collector SG55463 SiliconG 90 51'175434 TI 

. (to l00v, Sinks 250 rna) 
SG75453 5illconG SN554548 tTl 

, UHC/D-407 t Sprague / SN55464 ttl SG75463 5i1iconG UHC/D-408 t'Sprague 
SN75433 SN7~74 tTl TI 

/ UHC/o:.507 t Sprague 40 SN75404 TI 
UHC/D-508. 51'1554538 tTl t Sprague 

SN55463 tn SN75414 TI' 
UHP-407 Sprague 

SN55473 tTl 51'1.754548 n 150 
UHP-408 Sprague' 

SN75403 TI SN75464 TI 
UHP-507 Sprague SN75474 TI 

, 

UHP-508 Sprague SN75413 TI 
SN754538 TI Dual Peripheral NOR Driver. to 8Ov, 300 rna power Periph8ral Drivet /loglc Switch (to 9Ov, 1.58" SN75463 TI, 100 DS1614 t National relay, solenoid, end hammer driver) 
SN75473 TI DS3614 National 8I5V01 t 8111con1x (s08) 

855VCI2 t 8111con1x (s08) Dual Peripheral OR Driver, 10 8Ov, 300 rna DS3614 Signetics 

855Y11 t 8IIIConIx (508) DS1613 t NlItional UDN5714 Signetics 

855Y12 tslllconlx (508) 50 DS3613 Signetics UDN-3614 Sprague 

855Y21 ' t 8IIcoiIIx (sal) DS3613 . National UDN-5714 Sprague 

8IIV22 t 8IIIcon1x (508) UDN5713 Signetics Dual Peripheral NOR Driver, for'CMOS 
875Y01 ,8IIICOnIX (508) UDN-3613 Sprague OS 1634 t National 
i7svo2 8IIIcon1x (508) UDN-5713 Sprague DS3634 National 160 

(ConI'd) 

t Military Temperature Range (-S5°C to 12S0C) • Typical Values 
80ld face Indicates additional data Is provided on the page rioted. 
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INTERFACE-Memory &: Peripheral Driver. (Cont'd) 'Sen.e Amplifi,rs 

Une function ',DevIce 

MemolJ &: Peripheral Qrlv8rs / 
(Cont'd) " , ' 

Quintuple High Voltage Interface (OUtputs can 
accept high negative voltages In 'off' state) I 

SP1404 PIessey 

Quad 2-lnput NOR DrIver (10 7~. sinks 300 mal 
UON-5733A Sprague 

Quad 2-lnput NOR Power Driver. Open Collector '(to 
l00v. sIn~ 250ma , r 

UHC/D-432 , t Sprague , 
UHC/D-433 t Sprague, 
UI:IC/D-532 t Sprague 
UHC/D-533 t Sprague 
UHP-432 Sprague 10 
UHP-433 Sprague· 
UHP-532 Sprague 
UHP-533 Sprague 

Quintuple Driver (to5v. 200 mal ()per) Collector 
SP762B Piessey , 

pumtupIe DrIVer (to 12v,' 150 mal OpenCollecter i 

SI>761 B PI$S$ey 

Quad Darlington Switch (to SOV, 1.5&) , 
,UlN-2064A 'Sprague 

ULN-2074A Sprague 

Hammer Driver, (to sA-PU1sed output) 

DHOO26C Netlonal 

Hex UnIversal Driver' (400 mal 
NE562 , Signetics 

DrIVer, 7 Channel. CMOS/m'lnpuI (~'ilamp, 20 
relay driver) , 

.9667 
1TT556 

m'656 
. MCt413 

L203 
SG2003 
SG3853 

.ULN-2003A 
ULN2003 

'FalrchHd 
ITT 
ITT, 

Motorola 
SGS 
Silicon G, 
SHIconG 

Sprague " 
TI 

Driver, 7-channe1, CMOS/PMOS Input (hammer, 30 . 
lamp, relay driver) . 

9666 FalrchHd 
MC1416 Motorola 
ULN-2004A Sprague 
ULN2004 , TI 

, Driver. 7 Channel, MOSITTL Input (haiivner,Iarrip, \ 
relay driver) .... 

9665 FairchHd 
1TT552 ITT 
1n:562 .ITT 
Me1411 
L201 
SG2001 
SG3851 \ 
ULN-2001A 
ULN20Ql 

Motorola 
SGS 
SHIconG 
SlIIconG 
Sprague 
TI 

briVer 7 Chaimel, PMOS Input (hainmer,Iamp, relay 
driver) " 

9666 FalrimHd, 
1TT554 ITT 
rtr654 ITT 
. (Cor)t'd)' 

t MHltaryTemperature Range (-55·Cto 12S:C) 

Ie MASTER 1977 

40 

MemolJ &: Pe, rlpheral Drivers 
(Cont'd) 

MC1412 
L202 
SG2002 
SG38s2 
ULN-2002A 
ULN2002 

PrInter Driver, 7 Channel 
FDl021 

Motorola 
SGS' 
SHIconG 

SH~G 
sprague 
n ' 

Hliachl 

Ten Drivers (to 5v, 200 mal Open Collector , 
SP7658 . PIessey 

Ten Drivers (10 12v, 200 mal Open eon,ctor 
SP763B Piessey 
~P764B Piessey 

Printe:. Driver, 10 Channel 
F01018 

Printing CalculatorCircults 
,088ll54 

088655 
088656 
DS8892 ' 
088693 
DS8694 . 

Sen .. Amplifiers 

Hitachi 

Netionel 
Netlonal 
Netlonal 

, Netlonal 
Netlonal 
Neticinal 

One Channel Sense AmplIfIer (for cora memories) 
MCI440Motoroia 
MCls40 Motorola 

Dual Channal Gated Sense Amplifier (lor core 
memories) 

MCI441 
MCI541 
CA1541 

Motorola 
t Motorol8 
t RCA 

Dual Cora Memory Sense Amplifier. Separate 
Outputs 

( , 

5524M 
5525M 
55224M 
55225M 

7~14C 
7525C 
75224C 
75225C 
1TT5524 
1TT5525 
.IlT7524 
In7525 
MC5524 
MC5525 
MC7524' 
MC7525 
085524 

, DS5525 

!lS7524 
087525 
7524' 
7525 
SG5524 
SG5525 

(Cant'd) 

t FalrGhild 
t Falrchlld 
t FalrchHd 
t Falrchlld 

Falrchlld 
Fairchild 
Fairchild 
Fairchild 

t ,ITT ' 
t In 

ItT 
In 

t Motorola 
t Motorola, I 

Motorola 
Motorola 

t Netlonal-
t 'Netlonal 

Netlonal . 
Netlon~1 

'Slgnetics 
Slgr)8tics, . 

t SilIcon G 
t SIIiconG 

• Typical Values 

MASTER SELECTION GUIDE 

Une Function Sou/ce 

50 

80 

70 

Sen .. All'lpllfters (Cont'd), 

SG7524 
SG7525 
SN5524 
SN5525 
SN7524 

SHIcoriG' 
SHIconG 

tTl 
tTl 
n, 

SN7525 TI; 

Dual Core Memory Sense Amplifier. Cornplematary 
·Output, Latch CapablHty . 

1TT5520 . t ITT 
, In5521 t ITT 

1TT7520 In 
·1TT7521 
085520 
085521 
087520 
087521 
7520 
7521 

, SG5520 

SG5521 
SG7520 
SG7521 
SN5520 
SN5521 
SN7520 
SN7521 

In 
f Netlonal 
t Netlonal 

~tIon8t 
Netlolll!l 
SIgnetics 

" Slgnetlcs 
t SIHconG 
t SUlconG 

SIlIconG· 
SlHconG 

tTl 
tn 

n 
n 

Dual Cora Memory Sense Amplifier, Single Open 
Collector Output , ' -

1TT5522 t'ln 
1TT5523 tin 
1TT7522 In 
1lT7523 ITT 
MC5522 
MC5523 
MC7522 
MC'7523 
085522 
085523 
087522 
QS7523 

t MOtoroia 
t MOtorola. 

Motorola 
Motorola 

t Netlonai 
t National 

Netlonal 
NatIonal 

7522 Slgnetics 
1523 Slg!wrttcs 
SG5522 t Silicon G • 
SG5523 Silicon G 
SG7522 Silicon G 
$G7523 SDicot) G 
SN~522 . tTl 
SN5523 t 11 
SN7522 TI 
SN7523 TI 

oiiat Core Mer(lOty Sense Ampllfler, Output Register 
SN7526 TI 
SN7527 TI 

90 . Dual Cora Memory Sense Amplifier, Separate. 
, Outputs, Test Points ' 

, 5528M 

5529M 
7528C 
7529C 
1TT5528 

,1TT5529 
Im528 

(Cont'd) 

. t Fairchild . 
t Fairchlid . 

FairchHd 
FalrchHd 

tin 
tl1'T 

ITT 

Une 

100 

110 

120 

130 

140 

150 . 

397 

Q) 
"'0 .-,::l 
~ 

c: 
.Q -o 
Q) 

CD 
(f) 



Ie MASTER 

. INTERFACE- Sense Amplifiers (Cont'd) .. 
Function DevIce Source Line 'FU~1on DavIe, Source Une Function Device Source Une 

Sen .. Amplifiers (Cont'd) . Sen .. Amplifiers (Cont;(I) Sen.e AmplHiers (Cont'd) 120 
; 

1TT7529 ITT MC7535 Motorola ,; 75S208 • Signetics 
MC5528 t Motorola DS5534 t National ,. SN75207 TI , -
MC5529 t Motorola \ DS5535 t National SN75208 •• ' ·.11 

, MC752~ Motorola , DS7534 National 
Dual Sen~ Amplifier (NMOS memories to ECL 

MC7529 Motorola DS7535 . National 10K) 
DS5528 . t National SG5534 t SlliconG MC3461 Motorola ., DS5529 t National SG5535 t SlliconG SN75261 TI .. 
DS7528 National SG1534 SlllconG 
DS7529 National 10 SG7535 SiliconG 70 Dual MOS to TIL Level Convei1er, Latch, Three- ) 

007528 SIIIconG . SN55232 tTl 
State (Sense Amp) 

SG7529. SIIlconG SN55233 tTl 
MC54468 .t Motorola 

SN5~28 tTl; SN75232 TI 
MC74468 Motorola 

SN5529 tTl SN752:33 TI 
083125 *"-1 (4U) 130 

SN7528 TI DS7802 t Nlitlonal 
Dual Core Memory .Sense AmplHler, Separate Open , 

DS7806 t National , SN7529 . TI Coltector Outputs, Test Points . DS8802 National 
Dual Core Memory Sense Amplifier. Separate ' . 5538M t Fairchild 

DS8806 National' 
Inverted Outputs 5539M t Fairchild 

AM55234 t AMO 7538C Fairchild 
N8T25 Signetlcs 

AM55235 t AMO 7539C Fairchild See also DIgital-TIL (Translators) 
AM75234 AMO 20 1TT5538 t ITT . 80 Quad Sense Amplifier, Three-State 
AM75235 AMO 1TT7538 ITT 

MC3430 Motorola 
55234M t Fairchild MC5538 t Motorola MC3431 Motorola 
55235M t Fairchild MC5539 t Motorola 

MC3432 Motorola 
75234C Falrchlld MC7538 Motorola 

MC3433 Motorola . 
75235C Fairchild MC7539 Motorola 

0_1 NIIIonII (-) 140 
ITI55234 tlTT DS5538 t National 0_ NIIIoIIII (ai) I Im5234 ITT .OS5539 t National. 
1TT55235 tlTT DS7538 National Hex MOS Sense Amplifier (MOS to TIL Converter) 
Im5235 ITT OS7539 National Three-State 

SN55234 tn 30 SG5538 t SIliconG 90 081_ t NIIIonII (471) 

SN55235 
, 

tn ;, . SG5539 t SlliconG 081_ t NatIOuI (471) 

SN75234 TI SG7538 SIlicon G 081807 t NaIlOllll (471) 

SN75235 n SG7539 SiliconG - OS18III t NaIIOIIII (471) 

Dual Core Memory Sense Amplifier, Separate Dual Sense Amplifier IData Register (for core 
0S31G5 NaIIOIIII (471) 

Inverted Outputs, Test Points memories) 0 .... NaIIOIIII (471) 

AM55238 t AMO ITI3671-1 t ITI 0S3807 NaIIOIIII .(471) 
'\ 0S38G8 I ,.... .... (471) 150 AM75238 AMD 1TT3671-5 ITI' 

, 55238M t Fairchild 1TT55236 t ITI Hex MqS Sense Amplifier, Open Collector (for 
55239M t Falrchild 1TT75236 ITI 1103) 

I 752:38C Fairchild 1TT55237 t ITI 3208A Intel 
75239C Falrchlld 40 1TT75237 ITI 100 . Hex MOSSense Amplifiers with Latches, Three-
SN55238 tn- SN55236 tTl State 
SN55239 tn SN552St tTl 3408A Intel 
SN75238 n SN75236 TI 

,SN75239 TI SN75237 TI' 4-Channel AC Coupled Sense AmplHier (decoded 
Input cl)annel selection) 

Dual Core Memory Sense Amplifier, Separate Open MOO to TIL Level Converter, High Speed, Three- SN55244 ~ t n 
Collector Outputs State SN75244 TI 

5534M t Fairchild MC4000 Motorola 
4-lnput Sense Amplifier (for plated wire or thlcklthln 5535M t Fairchild MC4300 t Motorola 
film memories) 

55232M f Fairchild Dual Sense Amplifier (for MOS Memory or line . MCI444 Motorola 
55233M / t Fairchild receiver) MCI544 t Motorola 160 
7534C . Falrchlld 50 LMI63 t AMD 

" 7535C - Fairchild LM363 AMD 110 Dual Digit DrIver, Sense AmpHfler, for MD8201. RAM 

/ 75232C ~airchlld LM363A AMD MB8912 Fujitsu. 

75233C Fairchild 75207 Fairchild MB8915 Fujitsu 

1TT5534 tlTT 75206 Falrchlld Dual Sense Amplifier with Read Strobe, ECL for 
1TT5535 tlTT OS3lO4 ' NIIIonII (475) MB8215RAU' 
1TT7534 I1T 081103 t NatIonII (475) MB8916 Fu~tsu 

1TT7535 ITT D83I03 NatIonII (475) 
.MC5534 t Motorola D87I2II7 NIt/onII (475) 
MC5535 t Motorola 0S7U118 NatIonII (475) 
MC7534 Motorola 60 755207 Signetics 

(Confd) (Cont'd) 

t Military Temperature Range (-55°C to 125°C) • Typical Values . ' 
Bold face Indicates additional data Is provided on the page noted. 
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" INTERFACE-Transmitters-Receive,.. 
" 

j 

10 

2Q 

. 30, 

40 

.50 

. , 

Max Serial 
DataRale Supply 

Function In KHZ . VOltage 

. Serial Tran.mIH.ra-Receiv .... 

(ACIA) AsynchronouS Communications Interface 
Adapter (links 8-811 bidirectional data bus to serial 
asynchronous data communications, including to 
6860 , 

\ 50 5 ., 

5 

DIgital Modern (Modulation, dernoduIall9n and 
supervisory control, up t6 000bps.) 

0.6 5' 

5 

PSAR (Programmable 5YOchronous-Asynchronous 
Receiver) SynchrOnous/ Asynchronous serial to 
paratIaI converter with programmable character 
length and Progr!lmm8b1e serial data rata. 

100 -12.5 

\ 640 -12,=5 

" -12,=5 
-12,5 

PSAT (:rsmmable Synchronous-Async~ronous 
Transmitter Synchronousl Asynchronous ~rallaJ to 
serial converter that has programmable ~actar 
length and prOgrammable serial data rate. 

" . 100 -12,5 . 

200 -12.=5 
-12,=5 
~12,=5 , . 
-12,=5 .. , 

640 -12,5. 

PSART (PrOgrammable Synchronous-
AsynchronOus ReceIver-Transmitter) SerIal to 
peraJfeJ and paratIaIlO serial converter that can 
operate Itt Full Ouplax Mode. 

50 5 
1000. 5,12 

UA!IT (U~I AsynchronouS ReceIver-
Transmitter) complete serial 10 parallel and perallel 
to sarlallntarlaca) . 
I 1.2 -12,5 

.10 -12,=5 

12 .. 5 -12,5 

'20 -12;5. 
-12.5 

30 ,5 

-12,5 
5to 14 

" 
-12.5 
-12,5 

40 -12,5 
I ~12,& 

, , ,50 5 , 

" =5,12 
-12.5 

, 
60 5 

'" .' (Cont'd) 

t Military 'temperature Ranga (-55°.C to 125°C} 
\ . 

Ie MASTER 1971 

DevIce 

... 
MC6850 

... 
'MC6860 

PT1472B 

MC2259 
NC2259 

. PT1412B-01 

PT1482B 

, UC2257 
MC22QO 
NC2257 
NC2260, 

PT1482B-Ol 

8251 

3843 

10371 

8m 

81183 
-

TRI602 
AYS-f013 

AY3-101S 
AY5-1013 
AY3-1014A 
MM5303 
TRl602-03 

AY5-1013A 
TRl602,009 

AY5-1014A 
I'PD369 
TRl602.Q5 

TRl8e3 

Source 

AMI 
(~ 
Motorola 

AMI 
( ..... ). 
Motorola 

Western 

Motorola 
Nitron 

W~. 

Western 

Motorola 
Motorol8 

(Nilron: 
Nitron 

Western ' 

InlerBil 

. fairchild 

\ 

Rockwell 

AMI (400] 

AMI 
(4IIO,A01) 

. , 

. Western 

tGl 
GI 

) GI 

GI .' 

"'Natlonsl 

Western 

GI 
westani 
GI 

N~ 
Western 

Western 
, . 

MASTER SELECTION GUIDE 

Max Serial 
Datailate SUpply 

Function 10KHZ Voltage DevIce Source, 

Serial Tran.mHt.r.-Recelv .... 
(Cont'd) .' 

UART (Cont'd} 

100 5 CDPl854C tRCA 
3-12 CDPl854 tRCA 

200 5 HM6402-2 t Harris 
5 HM6402-9 Harris 

I 5 HM6403-2 t Harris . 
5 HM6403-9 Harris 
5 'IM~ tnterSIl , 
5 IM6402M t Jntersll 60 
5 ,fM6403 IntersH 

-
5 IM6403M t Intersil , 
-12,5 '. TMS6011 Tl 

-
' , 400 5 J-IM~A-2 tHarris 

5 HM6402A:.s . ) Harris 

'5 HM6403A-2 t Harris 
5 HM6403A-9 . Harris 

. -12,5 COM2502 sue .. 
: -125 !. COM2017 SMC :' t, 

600 -12,5 COM2502H . SMC 
-12,5 ;COM2017H SMC 

70 0); 

.~ -. ~ 0' 
USm: (Universal Synchronous ReceIver- ~ 
Transmittar) Complete serial to peraflaJ and peraJfei 
to serIaJ Intarlaca, !I 

250 . -12,5, COM2601 SMC 

.C 
.2 --. -500 5 82350 AMI 0 

( ..... ,145) ~ 
0) 

ASTRO (Asynchronous/Synchronous ReceIver I ) 
Transmlttar). to interfaCe serial obmlnUnlcations 
cI1anneI WIth a paraIIaJ digltaf $YSt&ITl (I.e. 

/ rnIcroprocesaorS) 
1000 12,=5. UC1671 Western 

, 

C/) 

L,;, 
0) -' so, (/) 
as 

B8Ud~te Genar8tor(Programmabie DIVIder) .\ 

" 
MM5307 Nations.I' 

~~ 

COM5016S 'I SMC 
, COM5016T sue 

, . BR1941 Western 
, 

, r....." ,< 

-
., 

" 

, 

, 
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,Communications Circuits 
Word 

' Ma •• 
""- ./ 

Clack , Input! PortHo. DIcIption length Freq. Output SUpply Pr .... Plcbte 
(Billl (KHz! (VI 

, 

SI7S7 Asynchronous Receiver/TranmUtter 5,6,7,8 : 160 ' MOS ·12,tS P·I· 3M,IT 
SI883 Asynchronous Recelver/TranmUtter 5,,6,7,8 200 TTL -12,tS P-I' 3M, IT 
S2350 Synchronous Receiver/Tranamitter 5,6,7,8 500 TTL +5 N-SiGate 3M,IT 
S2SS9 malta! Tone Generator N/A N/A TTL-MOS +3.5 to +13 CMOS JU 
S68S0 Asynchronous ReC:ei_/TranmUtter 7,8 800 TTL +5 N-SiGate 2L,IW 

-

'Touch Control Interface Circuits 
PortHo. OllCription PoMr 

Sujlply(VI 

89260/61 7_itclt Interface -13.510-18 
89262 14_i1ch Inlerfacet)1 '-13S to -18 
89263/64/65 16_itch Inlerfac~ -13.S t<;> ·18 
89266 32_i1ch Interfacetll , -13.Slo -18 

( 
• 

THE TOUCHCONTROLCONCEPT 

The S9260 series of MOS TouchControl interface circuits ' 
permit almost any control panel containing mechanical 
switches to be' easily replaced by a flat-surface capacitive 
control panel provicijng 8uperior styling, r~liabi1ity, ease of 
cleaning, and safety. Connecting directly to a screened or 
etched pattern OJ!. the panel's reverse side, these MOS 
circuits provide outputs to drive a variety of logic systems 
from household appliances to industrial controls. All system 
functions are then selected by merely touchPtg the flat 
conductive, TouchControl "switch" areas that have been 
deposited on the panel's front surface in practically any 
confJ.guration desired. 

The S9260, S9261, 89263, S9264, and S9265 circuits, 
provide an individual output for each of up to 16 Touch~ 
Control switches. For applications requiring more switches 
or encoded outputs, refer to AMl's' S9262 and S9266, 
which can interface with up to 32 switches. " 

Complete Data Sheets op all Standard Products Available from 
Your Local AMI Sales Office listed inside the Front Cover 

I/O PowerOis. Pr .... ~ (mWl 

MOS/TTL 200 P-I~ Ie 
MOS/TTL 200 P_12 IC 
MOS/TTL 2cxt P_12 IT 
MOS/TTL 200, p_12 IT 

TYPICAL APPUCATIONS 

• 
• 
• • ,. 
• • • 
• 
• • • • 
• 
• 
• ., 

Applicance Control Panels 
Home Entertainment Systems 
Power Tool Controls 
Television Sets 
Automotive Controls 
Telephones 
Games 
Fast Food Waterproof Keyboards 
Moisture Proofmg 
Industrial Controllers 
Computer Terminals 
Keyboards 
Instrumentation 
16 to 1 Multiplexers 
Microprocessor Interface 
Vending Machines 
Cash Registers 

it's 
standard 

atAIMII® 
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\ 
'~ 

cs 
(341 I 

Vss I m---r-
V~~+ 
VOO--!..-

13~ I 
I 

rep I 
(401 I 

I 
I 
I 
I 

® 
AMERICANMICROSYSTEMS, INC. 

NSB NPB POE N082 NOBl DBft 081 086, DBS 084 DB3 D82 DBt TOS 

~~~~- --~~---- -
TRANSMITTER S.R. 

TRANSMITTER 

I 
I 
I 
I 

TRANSMITTER 

TBMT 
1221 

., 

S1883 
UART 

51883 

t: ____________ ' ____ ,_, __ JJ 

~' Vss 
VGG 
VDO 
ffOt; 
ROB 
RD7 
RD6 
RDS 
RD< 
RDJ 
RD2 
RDI 
RPE 
RFE 
RDR 
SVVE 
RCP 

RDA 
DOA 

RSI 

TCP 
POE 
NOB1 
N082 
NSS' 
NPB 
CS 
OB8 
OB7 
DB6 
DBS 
OBO 
DBJ 
DB2 
OBI 
TSO 
TEOC 
TDS 
TBMT 
RESET *: RECEIVER 

RESET 
1211 ~ TO All REGISTERii 

AD] RDS ~03-RDl 

SI883 BLOCK DIAGRAM 

~ : 
RECEIVER (18) 

ifDA 
(19) 

COA 

PIN/PACKAGE CONFIGURATION 

FEATURES 

• 
• 
• 
• 
• 

\2.5 K Baud Data Rates 

5-8 Bit Word Length 

Parity GeneraHon/Checking O~d, Even, None 

Framing and Overflow Error Detection 

1, 1.5, or 2 Stop Bits 

FUNCTIONAL DESCRIPTION 

The SI883 Universal Asynchronous Receiver Transmitter 
(UART) is a single chip MOS/LSI device that to}ally replaces 
the asynchronous parallel to, serial and serial to parallel 
conversion logic required to interface a word parallel con
troller or data terminal to a bit serial communication network. 

For asynchronous data transmission with a non-contiguous 
data bit stream, the UART automatically inserts a START bit 
preceding each character and under program control 1, 1.5, or 
2 stop bits at the end of each character. To detect incoming 
characters in a noisy environment the UART' employs a 

~ . START bit detection network and alle';Vs errorless recovery of 
data with up to 42% distortion; 

The UARTwill transmit or receive data characters of 5, 6,7, 
or ~ bit length. Options allow the generation and checking of 

@ Ie MASTER 1977 

• 
• ,.' 
• 

Double Buffered Input/Output 

Independent Transmit/Receive Rates 

Start and Stop Bits Generated and Detected 

Interchangeable with TMS60I I, COM2017, 
TR1602,AY"5-1013 ' 

• Tri-State Ou tputs 

odd, even parity or no parity. The odd or even parity bit is 
automatically added to the character length for transmission. 
The parity bit is removed, checked and an error flag set if 
incorrectly received. 

The data or baud rate at the receiver input and transmitter 
output are determined independently by external clock inputs. 
The clock inputs must be 16 times the data rate required at 
the serial input and output. The independent clocks allow for 
either half or full duplex 9peration. 

The UART provides a buffer register in both the transmitter 
and receiver to allow a full character time for responding to a 
received data ready or transmit data request signal. The UART 
generates a MARK signal if the transmit register is not loaded 
with a data character and also indicates an overflow error if 
two characters are received without a RDAinpuL 

401 



S1883 
UART 

! 

MlII.-
TYPICAL APPLICATIONS 

• 
• 

Computer Peripherals 

Communication Concentrators 

Integr~ted Modems 

• 
• 

Industrial Data Transmission 

TTY Terminals 

• 
ABSOLUTE MAXIMUM RATINGS 

Ambient TeJllperature Under Bias ....... . 
Storage Temperature ............•... 
Positive Voltage on Any Pin with Respect to VSS 
Negative Voltage on Any Pin with Respect to VSS 

• 

0/: 

Time Division Multiplexing 

. , 
, 

.. O°C to +70°C 
-65°C to + 150°C 

.. +.3 Volt 
. ; .. -20.0Voit 

NOTE: Stresses. greater thl\ll'those listed as Maximum Ratings may cause permanent damage to the device., Functional operation of the dev.iceat 
these or any other conditions above those indicated in' the operation section I)f this specification are not implied. Exposure to abSo~ute 
maximum rating conditions for extended periods may affect device reliability. 

DC (STATIC) CHARACTERISTICS, TA = 00 -+70°C, VSS == +5 Volt ±S%, VGG = -12 Volt ±S% 
I . 

Symbol Parameter Min Max Unit , Condition 

VIH Input High Voltage VSS -1.0 VSS +0.3 Volt Internal Pull·up 

VIL Input Low Voltage \ VGG 0.8 Volt ResistOr Provided 

III Input Load Cur-rent -1.2 mamp VIN = 0 VO,lt . 
VOH Output High Voltage 2.4 Volt 10u.= - 100 uamp 

VOL Output Low Voltage .4 Volt 10L = 1.6 mamp 

CIN Input Capacitance 20 pf VIN= VSS 

COUT Output Capacitance 10 pf VOUT= VSS 

ISS VSS Supply Current 30 ,m~mp' SWE = RDE = VIL 

VGGSupply Current 
; , 40 ITTL Load IGG m~mp 

/ 

AC (DYNAMIC) CHARACTERISTICS 
/ . 

Symbol Parameter Min Max Unit Condition 

TCP,RCP Clock Frequency DC 200 IqIz 

Input Pulse Widths 

mep Transmit Clock 2.5. usec CL = 20pf . 

PWRCP Receive Clock 2.5 usec 1 TTL Load 

PWCS Control Strobe 250 nsec 

PWTDS - Transmit Data Strobe 250 nsec 

PWRSl' RESET , LO .lJ:sec 

PWSWE Status Word Enable 500 nsec 

PWRDA ReSet Data Available 500 nsec -
PWRDE Receive Data Enable 250 nsec 

Switching Characteristics 
I 

-
tCDS - ContrQI Set Up Time 0 nsec figure 1 

" teDH Control Hold Time 20 Ii$tlc Figure 1 

toE ' Output Enable Time 500 nsee , 
.: 

toD Output Disable Time 500 nsee 
~ 
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AIMII. 
TIMING WAVEFORMS (Figure 1) 

PIN DEFINITIONS 

Pin 

(I) 

(2) 

(3) 

(21) 

(3S) 

(37) 

(36) 

OATA 
INPUTS 

Label 

VSS 

VGG 

VDD 

RESET 

NDBI 

NDB2 

NSB 

+5 Volt ± 5% 

-12 Volt ± 5% 

Ground 

Function 

The transmitter status outputs TBMT and TEOC are set to VOH indicating the input trans
mitter buffer register is empty. The TSO output generates VOH or .MARK until a valid 
data character has been loaded into the transmitter and valid data transmission begins. The 
receiver status output ODA, is reset to the VOL state. 

Number Data Bits/Character 

Number Data Bits/Character 

Number Stop Bits 

The bit length of each data character and the number of stop bits added to each transmitted 
, character are defined by these three inputs. 

(35) 

(39) 

(34) 

(26) 
(27) 
(2S) 
(29) 

(30) 

© Ie MASTER '1977 

NPB 

POE 

CS 

DBI 
DB2 
DB3 
DB4 

DB5 

The character word' length does not include the parity bit and is common to both the 
transmitter and receiver if operating in the full duplex mode. 

NSB NDB2 NDBI BITS/CHARACTER STOP BITS 

VIL VIL VIL ,5 

VIL VlL VIH 6 
VIL VIH VIL 7 
VIL VIH VIH S I 
VIH VIL VIL 5 1.5 
VIH VIL VIH 6 2 
VIH VIH VIL 7 2 
VIH VIH VIH S 2 

NO PARITY BIT. AVIH eliminates the PARITY bit [Jom being transmitted causing the 
STOP bites) to immediately follow the last data bit. The receiver assumes the bites) following 
the last data bit to be STOP bits. The RPE output is also forced to a VOL condition. 

PARITY ODD/EVEN. If the NPB input is VIL, the parity mode is ODD if POE is VIL and 
EVEN if POE is VIH. 

The parity mode is the same for both the transmitter and receiver. 

CONTROL STROBE. A VIH loads POE, NDB!, NDB2,.NPB, NSB into the CONTROL 
,HOLDING RECISTER. 

To load the control inputs for static operation CS can br hard-wired to VIH. 

TRANSMITTER DATA BITS. Input data on DBI-DBS are strobed into the DATA INPUT 
HOWING REGISTER byTDS. 
Input data is assumed right justified so OBI is always the least significant bit and is the bit 

S1883 
UART 
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S1883 
UART 

404 

Pin 
(31) 
(32) 
(33) 

(23) 

(25) 

(22) 

(24) 

(40) 

(17) 

(20) 

(12) 
(11) 
(10) 
( 9) 
( 8) 
( 7) 
( 6) 
( 5) 

( 4) 

(19) 

(18) 

(15) 

(14) 

Label 
DB6 
DB7 
DB8 

TSO 

TBMT 

TEOC 

TCP 

RCP 

RSI 

RDI 
RD2 
RD3 
RD4 
RD5 
RD6 
RD7 
RD8 

ODA 

ROR 

RFE 

AIMII. 
Function 

transmitted following the START bit. For data words less than eight bits, the unused bits are 
don't care inputs. 

TRANSMITTER DATA STROBE. A VIL enters data on the DBI-DB8 inputs into the 
INPUT HOLDING REGISTER. If the transmitter is in the idle state with both TBMT and 
TEOC at VOH, the START bit will be generated on the first negative transition of the input 
clock TCP following the return of TDS to a VIH state. . 

TRANSMITTER SERIAL OUTPUT. Data entered on DBI-DB8 are serially transmitted on 
TSO. A START (SPACE) bit precedes each character. A PARITY bit, if selected, and the 
correct number of STOP bits follow .the last valid data, bit. 

The TSO output is VOH (MARK) when a valid character is not being transmitted. 

TRANSMITTER BUFFER EMPTY. A VOH indicates the character in the INPUT 
HOLDING REGISTER has been transferred into the transmitter and a new character may be 
loaded into the INPUT HOLDING REGISTER. One complete character time (START BIT, 
DATA BITS, PARITY BIT, AND STOP BIT(S» is available to load the next character. If a 
TDS is not generated within the time allotted, the TSO output will go into an idle state of 
VOH or a MARK condition. TBMT will remain 'in the tri state mode unless SWE is a UZL. 

TRANSMITTER END OF CHARACTEK A VOL to VOH transition indicates the 
transmission. of the character and stop bits have been completed. The VOHis maintained 
until the leading edge of the next START bit (MARK to SPACE transition) is generated. 

TRANSMITTER CLOCK PULSE. The transmitter input clock must be 16 times faster than 
the desired baud rate at TSO. 

RECEIVER CLOCK PULSE. The receiver input clock must be 16 times the baud rate of 
data received on RSI. 

RECEIVER SERIAL INPUT. Serial input data is received on RSIat a baud tate 1/16th the 
rate of RCP. The VIH to VIL (MARK to SPACE) transition beginning each START bit 
synchronizes the receiver to the .'. incoming data. Data is assumed to be received· least 
significant bit first. 

RECEIVER. DATA. Data outputs from .the DATA' OUTPUT HOLDING REGISTER are 
active only when RDE is a VIL. The eight data outputs are in a tri-state mode if RDE is a 
VIH. Data is presented at the outputs right justified with RDI the least significant bit. For 
data word lengths less than 8 bits the unused bits will appear as VOL. 

RECEIVER DATA ENABLE. A VIL enables data in the DATA OUTPUT HOLDING 
REGISTER to the RECEIVER DATA output pins. 

For an output configuration not requiring a tricstate condition for RDl-RD8 the RDE input 
can be tied directly to ground enabling the data outputs at all times. 

OUTPUT DATA AVAILABLE. A VOH indicates a complete character has been received 
and transferred to the DATA OUTPUT HOLDING REGISTER. The ODA output will be in 
the tricstilte mode unless SWE is a VIL. 

For contiguous data inputs on RSI data will remain in the holding register one character 
time before being lost. 

RESET DATA AVAILABLE. A VIL resets the ODA toa VOL.IfODA is not reset by RDA 
the ROR will be set when the next complete character is received and transferred to the 
DATA OUTPUT HOLDING REGISTER. . . 

RECEIVER OVERRUN. A VOH indicates a second character has been received and 
transferred to the DATA OUTPUT HOLDING REGISTER without an intervening RDA. If 
the preViOUsly received character has not been unloaded from the register the next character 
will be loaded and the first character lost. ROR will remain.in the tri-state mode unless SWE 
is a VIL .. 

RECEIVER FRAMING ERROR. A VOH indicates a correct STOP bit was not received 
following the START bit and.correct number of data bits. RFE will remain in the tri-state 
mode unless SWE is a VIL. 
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~MII. 
FUnction 

S1883 
UART 

Pin 
(13) 

Label 
RPE RECEIVER PARITY ERROR. A VOH indicates the accumulated parity on the received 

character does not compare with the parity mode set by POE. RPE will remain in the 
tri-statemode unless SWE is a VIL: 

(16) SWE STATUS WORD ENABLE. A VIL enables the status outputs ODA, ROR, RFE, RPEand 
TBMT on the respective output lines. When SWE is VIH all status outputs are in the tri-state 
mode. 
For output configurations not requiring a tri-state condition for the status outputs, SWE 
may be tied directly to ground. 

APPI!.iCAnON DATA 

Asynchronous data communications is typified by low data 
rates, non-contiguous data messages, and' a MARK condition 
on the line between characters. As a result, each data character 
must be framed for recognition by START and STOP bits. The 
S1883 UART provides all the logic required to provide a 
complete full-duplex (transmit and receive simultaneously) 
asynchronous communication channel for baud rates. up to 
9600 bps. Included in the SI883 capabilities are; automatic 
START and STOP bit generation and detection; PARITY 
generation and detection on variable length characters; tri-state 
outputs for data and status. for data bus configurations, double 

" buffering for less c{itical timing, and a receiver allowing 
acceptance of data with up to 42% distortion. 

RECEIVER OPERA nON 

Asynchronous communication line discipline dictates that 
each eharacter, regar,dless of width, must be preceded!>y a 
START bit. The. receiver input logic detects the VIH to VIL 
(MARK to SPACE) transition on the RSI line that is the 
leading edge of the START bit. For one half bit time after the 
leading edge, RSI is sampled for a VIL to insure a proper 
START bit was present. The following data bits are then 
clocked into the receiver in the center of each bit period. If 
RSI returns to the YIH condition' before the mid-point of the 
START bit, the receiver returns to a search for a MARK to 
SPACKtransition. 

If at the time of transfer ODA has not been reset by a RDA, 
iridicating the previous character has not been read, the ROR 
error flag is set to VOH. The previous data character and status 
will be lost as the new character is loaded. One full character 
time is available, assuming contiguous data input at RSI, after 
aDA is set to read the output character. The data is available 
at the outputs RDl-RD8 right justified with RDI the least 

TYPICAL DATA FORMAT 

MOOE: 7 BIT CHARACTERS 
2STOP81TS 
1 PARITY BIT (EVEN I 

MODE: 5 BIT CHARACTERS 
1,5 STOP 8ITS' 
1 PARITY 81T (0001 

MARKING 

START 081 
81T 

* 1.5 stop bits generated only in the 5 bit/character mode. 

@ Ie MAS~ER 1977 

083 084 

significant bit. For character widths less than 8 bits the unused, 
outputs are forced to VOL. 

For data bus configurations the output data and status are 
tri-state lines enabled by RDE and SWE respectively. For 
polled systems SWE can be strobed for detection of ODA and 
error conditions prior to reading data .. For interrupt driven 
systems SWE can be tied directly to ground and ODA used as a 
data ready interrupt input. A minimum' of one character time 
is available to tt!st the remaining error status bits and input the . 
data character. Typically the same signal can be used for RDE 
and RDA. . . . 

TRANSMITTER OPERA nON 

The transmit section of the S 1883 is reset to a MARK 
condition with VOH on TSO after receiving a pulse on 
RESET. Additionally, the transmitter is reset toa character 
request mode with TBMT and TEOC both at VOH. If the 
character format is not static, the word length NDBland 
NDB2, parity mode NPB and POE, and number of stop bits 
NSB should be strobed into the UART with CR 

If both the DATA INPUT HOLDING REGISTER and the 
TRANSMITTER SHIFT REGISTER are empty the trans
mitter is, in the idle state with TSO, TBMT and TEOC all at 
VOH- The START bit fora data character loaded with a TDS 
pulse during the idle state is generated at the first negative 
transition of the TCP following the trailing edge of TDS. 
TBMT goes to VOL with the fir~t TDS. As soon as the 
character is transferred. from the INPUT HOLDING 
REGISTER to the SHIFT REGISTER, TBMT returns toa 
VOH and a second character qm be loaded. Each character is 
transmitted with a START bit and I, 1.5 or 2 stop bits 
controlled by the respective inputs. 

The TEOC is set to VOH after the generation of the last STOP 
bit indicating the complete character has been transmitted. 

NOB1=NPB=VIL 
NOB2 • NSB • POE • VIH 

r-....... _-.---,,.;;.M;;,;ARKING 

I I I 
087 PARITY StOP STOP 

81T BIT BIT 

N081 • NOB2 = NPB • POE •. VIL 
NSB= VIH 
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S9U)1/S9166 
MULTIPLEXED 
TOVCHCONTROLINTERFACE 

ADVANCED PRODUCT DESCRIPI'ION 
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PIN/P ACKAGE CONFIGURATION - 89266 

FEATURES 

e 

• 
'e, 

e 

Simplifies design of Touch-sensitive Switches 

Inte~faces with up to 32 touch switches 

Eliminates contact noise 

Comparator sensing permits use with wide . 
variety of touch switch configurations 

FUNCTIONAL DESCRIPTION 

Fabricate4 with P-channel ion implante~ MOS/LSI tech
nology, AMI TouchControl integr,ated circuits· are designed to 
interface with a variety of touch panel switches and provide a ' 
high degree of flexibility, in the selection of touch panel 
materials, layout of touch pad confJ.gl1rations, and design of 
switching fl,lDctions. These parts are designed to address an 
array of TouchControl switches in either a 2 x 7 matrix 
(S9262) or a 2 x 16 matrix (S9266) to interface with a total of 

406 

• 
• 
• 

Binary outputs prOVided ( .' 

Outputs are TTL compatible \ 

Permits design of totally isolated touch surfaces, ' 
'- facilitlitingUL approval 

either 14 or 32 switches. The outputs are binary encoded for 
easy interfacing with microprocessors or TIL, CMOS or MOS ' 
logic. 

Both momentary and "push on -:: push off' (toggle) 
sWit,ching operations ,are available. on AMI TouchControl 
circuits and are ele~trically selecte<,l by the logic level of thl' 

" . 
MIT input pin. To ensure reliable switch action, ~. built in 
delay is incorporated in ail circuits requiring a minimum touch 
time for sWitch response. 
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'AIMII. 
ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin except EXT 
relative to Vss: 

Voltage on.EXT pin. relative to VSS: 
+ O.3V to - 20V 
+ 0.3V tOJi 27V ' 

S9262/S9266 
,MULTIPLEXED TOUCHCONTROL INTERFACE 

Operating temperature range: 
Storage temperature (Ambient) 

O°C to + 50°C 
_ 65°C to + 150°C 

*For non·multiplexed TouchControl circuits see AMI S9260. S9261. S9263. S9264. S9265 

ELECTRICAL CHARACTERISTICS 

(O°C E;;; TA E;;; 50°C; Vss = OV; VOO = - I3.5V to - 18.0V unless otherwise specified.) 

SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS 

VIL Input logic 0 level ~ all except + 0.3 0 .. 1.5 / Volts Note: MIT and 
"I" inputs. ENA inputs are 

internally pulled 

VIH Input logic I level - all except -10.0 - 12.0 - 18.0 Volts up to Vss. , 
"I" inputs. 

fRC Internal oscillator frequency 50 100 kHz 
measured at RC input, . 

Ts Switch delay time 50 200 msec Frequency measured at 

TRST Time to reset all latches using 100 msec RC Input = 50 kHz; 
MIT input. 

VOL Output low voltage. Vss -1.0 Volts VBB = Vss; 10K resis· 
VOH Output high voltage Voo tive load to Voo. 

VOL Output low voltage. Vss Vss- 0.5 Volts Vss = + 5V; VBB = OV 
VOH Output high voltage VBB +0.4 ¥SB \Do = - 12V; 28000 

: 

SCl,SC2 Scan clock output. 
OutputJow voltage 
Output high voltage. 

OPERATION 

Device operation can be understood by referring to 
Figure 1, depicting a typical application of theS9266. Each 9f 
the 32 pairs of series capacitors labeled SI - S32 is one touch 
s.witch located on a TouchControlpanel constructed of glass, 
printed circuit board. epoxy, or other dielectric material. (For 
details on touch panel configuration and operation, see the 
TouchControl application note included in this APD.)Jn each 
capacitor pair, the two common plates repre.sent the conductive 
'area on the control panel surface that is to be touched. The 
other two plates are formed by two ~onductive surfaces parallel 
to the touched surface and located directly under it on the 
reverse side of the panel, Referring again to Figure 1 , the S9266 
generates a clock signal on output SCI and a similar signal on 
output SC2. The SCI clock output is connected to the common 

conductors of 16 of the 32 touch switches; the. SC2 clocl~ 
connects to the remaining 16 switches .. For each touch switch 
the clock signal passes through the two series capacitors and is 
detected in the MOScircuit. When a panel switch surface is 
touched, the signal level into the chip dimini&hes, and the on
chip differential amplifier senses the change and performs the 
appropriate switching function. 

@ Ie MASTER 19n 

Vss 

resistive load to Vss. 

Max. capacitive load· 
- 1.5 ing";; 150 pF. 

Yoo 

I INPUTS 

Inputs from the touch switch pads to the TouchControl 
circuit are labeled IO through 115 (S9266), or IO through 16 
(S9262). The I inputs in conjunction with SCI and SC2 out· 
puts form a touch switch matrix of 2 x 16 or 2 x 7, respectively. 
In both these parts the outputs are binary coded and will be 
described later. 

RC'INPUT 

A 'resistor connected to Voo and a capacitor connected 
to Vss are connected to the RC input pin to establish the on· 
chip clock frequency that controls the ,rate of multiplexing 
and the touch switch delay time. Nominal values for these 
components are suggested ~n Figure I, but they maybe varied 
to change clock frequency over a range of 50kHz to 100 kHz. 

REF INPUT 

In order to allow flexibility in the choice of TouchControl 
panel materials, switch lay6ut, and switch size, AMI Touch •. ' 
Control inputs have been designed to detect a differential change 
rather than an absolute change in level. To obtaina'feference 

level, two resistors are connected to input REF, one connected 
to input REF, one connected to VSS and the other to VOO. 
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S9262jS9266 
MULTIPLEXED TOUCl-!CONTROL INTERFACE 

\jjB SUPPLY 

The sources of all output devices (both "0" and "B" out
puts) are common and connected to pin VBB, This allows TTL 
compatibility as shown in Figure 1, as well as the ability to 
drive higher level signals, For instance, if Vss = 0 volts, VDD ,;. 
- 16 volts, and VBS = Vss, then active outputs would drive a 
load connected to VoD towa~ds Vss, 

MIT INPUT 

The MIT input pin selects the mode of switch operation, 
either momentary or toggle. Applying· VSS to the MIT pin 
selects momentary operation in wj1ich appropriate outputs are 
active only for the duration of touching a switch. In this mode, 
no output is active when no switch is touched. A VDD level 
applied to MIT causes the circuit to operate in the toggle mode 
for "push-on, push-off' operation. Subsequent activation of 
the switch will toggle the' corresponding output on and off 
alternately. I t should be noted that each input should be cleared 
to the off state before selecting a new input to obtain mean
ingful data from the binary outputs. To reset all outputs when 
the toggle mode is selected, a pulse of Vss level may be applied i 

to the MIT input. 

.TYPICAL VALUES, 

Rl • 180KI1 Vss - +5 vol1S 

R2' 30KI1 Vaa' 0 vollS 

R3- 91K11VOO'·12YDIU 

C1- 390pf 

~MII.\ 

SCI and SC2 OUTPUTS 

The S9262 and S9266 have' multiplexed inputs,using 
2 x 7 and 2 x 16 matrices, respectively, to provide 14 and 32 
input states, Clock signals SC 1 and SC2 are used along with 
the "I" inputs to form lhese matrices as connected in the 
schematic of Figure 1. 

o OUTPUTS 

Each' output pin labeled "0" corresponds to an input 
pin labeled "I". Whenever an input is selected, the output be
comes active and will drive an external load toward supply 
voltage VBB' .This is true for momentary operation only; 
toggle operation is describe4 in the section labeled "MT 
input." When "0" outputs are not active, they are high 
impedance open drain. 

BAND AK OUTPUTS 

The S9262 has four and the S9266 has five outputs 
labeled. "B." These supply a binary code relating to the state 
of the' inputs, Fourteen unique states are available on S9262 
and thirty-two on S9266. The output configuration is identical 
to the "0" outputs. An extra output labeled AI( is available 
on the S9266 and is active whenever any key is selected. 

VS$ • 
VSS SCI 

10 MIT NC 
015 

014 

013 

012 
011 

810 

VBB 

m 

S9266 

AI REF Voo 

R2 

R3 
Voo 

FIGURE 1. 32 SWITCHAPPUCATION USING S9266 
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S9262/S9266 
MUL TIPI,.EXED TOUCHCONTROL INTERfACE 
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FIGURE 2.14 SWITCH APPLICATION USING S9262 

ENAINPUT 

TABLE 1. OUTPUT ENCODING 
(VBB = 0 VOLTS) 

C Available on the S9266'; the ENA i~putanows the out
P!1ts to be bussed and may be gated off by application of a 
logic 1 level. Vss applied to the input enables all five outputs 
andAK. ' 

, 
The EXT pin is available on the S9266 and is used to 

supply a higher clOck voltage to the TouchControl panel'when
ever that may be necessitated by smaller 'touch switch size. 
When the higher clock voltage level' for SCI and SC2 is, not 
required, this pin sho,uld be connected to Vi>D. ' 

! 
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(TQUCHCONTROL APPLICATION NOTES 

PANEL CONSTRUCTioN 

A TouchControl switch panel consists of a single sheet 
of a rigid material with conductive surfaces applied on both 
side,S as shown in Figure 3. 

A number of materials may be used for touch panels, the 
selection of' the material most suited for a p!li1icularapplica" 
tion being dependent on such things as durability, appearance, ' 

" ease of assembly, cost, and dielectric constant of the material. 

) .. 
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Regardless of the selected panel material, a touch switch 
is formed by applying a single conductive surfac~ to its front 
surface with, two other condiJcti,ve surfaces applied dueccly in 
line on the reverse side onlle panel. Fig~re 3. shows three 
views of a typical touch panel containing two TouchControl 
switches.' On switch one, ,conductive surface A is applied to, the 
front' of the panel and is the surface to be touched to effe~t a 
switch closu,re. Surfaces Band C are applied directly iii line with 
A on the' opposite side of the panel. A should cover completely ~ 
and may overlap surfaces B and C.~ , 
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S9262/S9266 
MULTIPLEXED TOUCHCONTROL INTERFACE 

SWITCH I 

SWITCH 2 

57110 VIEWED FROM 
FRONT SURFACE 

VIEWED FROM 
REAR SURFACE 

SWI 
SW2 
SCI 

SURFACE C 

.~MII. 

~
SURFACEA 

.,r- SURFACE 8 

F-swiWi1 

l-II-:--
SWITCH 2 

SCI 

ELECTRICALLY EQUIVALENT SCHEMATIC 

FIGURE 3. CONSTRUCTION OF A TWO SWITCH TOUCHCONTROL PANEL WITH EQUW ALENT ELECTRICAL CIRCUIt. 

The application of the conductive surfaces depends on 
selection of the panel materials. If glass is used, for example, it 
is common to apply a coating of tin oxide, which is then fired 
on for . durability; rear surface conductors may be screened on 
with a conductive ink. Touch panels may be made more simply 
from double-sided printed- circuit boards in which the conduc
tive TouchControl surfaces are created by standard etching. 
For breadboarding purposes, a number of conductive tapes 
and paints are available and may be applied to/a variety of 
touch panel materials. 

ELECTRICAL OPERATION 

The three cQnductive surfaces in a TouchControl switch 
combine to form two capacitors connected in series, as shown 
in the schematic diagram of Figure 3. An AC signal generated 
in the MOS circuit is applied to the rear conductive surface 
labeled C. This signal is coupled through to surface A by the 
capacitor formed by .Cand A. The signal is then coupled to 
surface B by the capacitor formed by A and B and applied to 
one of the inputs of the MOS circuit, which detects the 
signal's presence. When surface A is touched, the amplitude of 
the signal is significantly decreased because of body capacitance. 
This is sensed by· the MOS circuit, and the appropriate switch-

, ingfunction is performed. 

TOUCH SWITCH LAYOUT GUIDELINES 

AMI TouchControl circuits have been designed to inter
face with a variety 9f touch switch configurations. However, 
there are several guidelines that must be observed to insure a 
satisfactory TouchControi system. 

The size of a TouchControl switch is dependent on the 
amount of capacitance needed to couple the clock signal to 
the "I" inputs of the MOS circuits. Because the input capaci
tance associated with the circuit input is typically five pico
farads, it is advisable that each of the two series capacitors 
formed by the three conductive TouchControl panel surfaces 
be no less than seven picofarads. Since the capacitance in pico
farads can be calculated by C = 0.22EA.;. d, where E is the 
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dielectric constant, A is area, and d is the material's thickness, 
it is apparent that minimum switch size is dependent on the 
thickness and dielectric constant of the panel material. If, for 
example, the panel is made from 1/8" thick glass with a dielec': 
!tic constant of 8, then the minimum area of each of the two 
rear surface conductors is 0.5 sq. inches. Since the touch 
surface must cover the entire area of the two rear conductors, 
it must, then, be at least 1.0 sq. inch. It is desirable ttl separate 
the. two rear-surface conductors by at least Q.l25 inChes, so 
the touch surface would be somewhat larger than 1.0 sq. inch. 
Higher capacitance, and thus. smaller touch switches, can be 
obtained by using epoxy printed circuit material; though the 
dielectric constant is lower (around 5.0) the thickness can be 
decreased substantially. 

CIRCUIT TO PANEL CONNECTIONS 

There are a number of ways to make the necessary con
nections between TouchControl circuits and panels. A simple 
approach is to use a printed circuit board for the touch panel. 
In this case, the connections to the circuit are made by the 
etched copper pattern. In laying out a printed circuit, it is 
important to keep the copper traces running to the individual 
touch pads separated from each other as much as possible. In 
most instan~es a minimum spacing of 0.125" between traces 
is acceptable, though wider spacing might be necessary in cases 
where traces will run parallel to each other fpr distances of 
over six inches. It is also important to keep the clock output 
(SCI) at least 0.75 inches away from any input trace. These 
spacing requirements are guidelines to be followed regardless 
of the touch panel material. 

With glass touch panels, a simple method for bread
boarding systems is to fasten individual wires onto the conduc
tive surfaces with a conductive epoxy_For production situa
tions, it is possible to locate the electronic circuitry on a separ
ate printed circuit board. Contact to the glass touch panel can 
be made through spring contacts mounted in the appropriate 
locations on the circuit board. An alternate approach is to 
route the traces on the glass to an edge of'the glass, making 
connection through an edge connector, keeping in mind the 
spacing requirements between traces. 
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S91611$9264/S9165 
TOUCHCONTROLINTERFACE 

ADVANCED PRODUCT DESCRIPTION 
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PIN/pACKAGE CONFIGURATION. 
S9263/S9264/S9265 . 

FEATURES 

• 
• .. Interfa~s wiibup to lqtouch switches. 

Eliminates conta~t noise 
Comp~rator sensing permits' 'use ,with wide 

, ,I' 

variety of tou,eh 'switch configurations . 

, 
FUNCTIONAL DESCR.IPTION. 

Fabjicated withP-ehannel ion implanted'MOS/LSI tech
nology, the S9260 fami!} * o'f TouchControl integrated circuits 
has been designed to interface with a variety of touch panel 

. switches and' proVide a high degree of fle~bility in'tqe selec
, tionof touch pan~l materhils\ layout of touch pad confi~ra
, tions. "and design of switcning functions. These circuits can 
Interface directly with either seven TouchControlswitches (22' 
lead versi~ons) of'sixteen TouchConttol switches (40 'lead ver; 

.~ Ie MASTER 1977 
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• Momentary or toggle operation electrically 
. selectable 
, '. , 

• . Outputs are ~TL/CMOS/MOS compatible 

• I. Simplifies dl;sign of touch-sensitiveswit~hes' 

sions). For each TouchControI switch input there is' a c9rres-' 
ponding output that may be used to interface with various logic 
families such' as CMOS or 'ITL. " , " 

Qoth momentaryandUpush on - push ofr' (toggle) 
switching operations are av~i1able on all AMI TouchControl 
circuits and are electrically selected by the logit levels of ?ne . 
input pin. To ensure reliable switch action, a built-in delay is 
incorporated in alldrj:uits;requiring a minimumtou~h time 
for switch. response. . , 
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S9260/S9261/S9263/S9264/S9265 
TOUCHCONTROLINTERFACE 

ABSOLUTE MAX'IMUM RATINGS 

, Voltage on any pin relative to VSS: 
Operating temperature range: 

+ 0.3V to - 20V, 
O°C to + 50°C 

/ 

. Storage temperature (Ambient) 

.MIll. 

-FOR MULTIPLEXED TOUCHCONTROL CIRCUIT88EE AMI 89262 and 89266. 

ELECTRICAL CHARACTERISTICS 
. " 

(O°C < TA < 50°C; VSS = QV; VDD =- 13.SV to~~ 18.0V unless otherwise specified.) 

SYMBOL PARAMETER MIN TYP MAx . UNITS CONDITIONS 

\liL Input logic 0 level - all except +0.3 0 -1.5 Volts Note: MIT inputis 
"I", inputs. internally pulled up 

to VSS , 

Ym Input log'ic I level - all except -10.0 -12.0 -18.0 Volts 
"I" inputs 

~c Internal oscillator frequency 50 100 /' 
, 

kHz 
! 

measured at RC input. i 

TS Switch delay time 50 200 msec Frequencymeasur. 

TRST Time to resetalliatches using 100 msec ed at RC Input 
MIT input. i::: 50kHz 

VOL Output low voltage Vss -1.0 Volts YsB = VSS; 10K 
VOH Output high voltage \DD resistive load to \DD 

VOL Output low voltage VSS VSS -0,5 Volts VSS = +SV; YsB = OV 
VOH Output high voltage YsB + 0.4 YsB \DD = 12V; 28000 

" 

SCI Scan clock output: 
Output low voltage - Vss 
Output high voltage 

OPERATION 

Device operation can be understo04 by referring to 
Figure 'I, depicting.a typical application of the S9263. Each of 
the sixteen pairs of series capacitors labeled 81 - 816 is one 
touch switch located on a TouchControl panel. (For details on 
touch panel configuration and operatio]l, see the TouchControl 
application note included in this APD.) fu each capacitor pair, 
the two common plates represent the conductive area on the 
control panel surface that is to be touched. The oth~r two 
plates are formed by two conductive surfaces parallel to the 
touched surface and located directly under it on ~e reverSe 
side o'f the panel. Referring again to Figure I, the 89263· 
generates a clock signal on output SCI that is applied to one 
plate of each capacitor pair; this signal passes through the two 
series capacitors and is detected in the MOS circuit. When a 
panel switch surface is touched, the signal level into the chip 
dimishes, and the on-chip differential amplifier senses the 
9hange 'and perfonps the appropriate switching function. For 
example, if surface S~ is touched, the signal ai input 13 
decreases, and output 03, normally open, now becomes 
active and drives the SI input to the TTL circuitry toward 
voltage level YsB. 
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I 
resistiv~ load to VSS 

Max. capacitive 
-1.5 loading < 150 pF 

\DD 

I INPUTS 

" {nputs flOm the touch switch pads to the TouchControl 
circuit are labeled 10 through 115 (S9263 , 89264, and 89265) 
or 10 through 16 (S926O and S9261). Each I input relates 
directly to an o output of identical numeral. 

RCINPUT 

A resistor connected to Vno and a capaCitor connected 
to V88 are connected to the RC input pin to establish the.on· 
chip clock frequency that controls the touch switch delay time. 
Nomirial values for these components are suggested in Figure I, 
but they may be varied to change clock frequency' over a 'range 
of 50 kHz to 100kHz. 

REFINPUr 

In order to allow flexibility in the choice of Touch· 
Control panel materials, switch layout, and switch size, AMI 
Touch Control inputs have been designed to detect a differen· 
tial change rather than an absolute change in level. To obtain Ii 
reference level, two resistors are connected to input REF, one 
to V88 and the other to VnO. 
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~MJI. 
OOUTPUTS , 

'Each output pin labeled ''0'' corresponds to an input pin 
labeled "I." Whenever an~putis selected, the output becomes ' 

- aCtive and will drive an external load to~d supply voltage 
VsB. When outputs are not active, they are high impedance 
opendr~. ' 

VBBSUPPLY 

The S01,Jrces of all output devices are common and 
.coimected to pin VBB. This allows ITL compatibility as~hown 
in Figure 1, as well as tae ability to/drive higher level signals. 
For instance, if Vss ='0 .v()It$~ Vol> = - 16 volts, and VBB = 
Vss,then active outputs WQuld drive a IQJd connected to VoD 
towards VSS. The VBB pin can be 'used also to sWitch arialog 
signals; in this configuration the analog sign~ are applied.to 
the "0" pins and VBBis the output pin. 

M/TlNPUT, 

The MjT' input pin selects the mode of switch operation, 
either momentl\.fY or toggle. With rio connection to, the MIT 
pin momentary operation is selected" and appropriate outputs 
are active only for the duration of touchipg a switch. In this 
mode, no output is actiVe when no switch is tduclled. AVoD 

j 

S9260/S9261/S9263/S9264/S9265 
TOUCHCONTROLINTERFACE 

leVel appl1ed to M/T causes the circuit tooperate in the toggle 
mode. I~ this condition, the brief touch of any switch will 
tUm on the appropriate oUtput,which will remain latched on ," 
until the swit~h is tpUched again. Subsequent, activations of 
the' sWitch will toggle, the, corresponding, output on and off 
alternately. To reset all OUtputS when the toggle mode is, 
Selected, a pUlse of V~ level maybe applied to the M/T input. 

SCIOUTPVf , , , 

, The SCI output provides the clock signal for the Touch
Control panel; Its frequency is determined by the RC time con
stant; and it is connected in common: with one of each of the' 

, two common conductive' surfaces on the reverse side of the 
touch panel. 

MOMENTARY AND TOGGLE COMBINATION 

The, S9261, S9264,and S926$ contain se~ral outputs 
that are permanently in the momentary !pode of operation. , 
With the MIT input at Vss these parts function identically to 
the S9760' and' S9263. With, MIT at a logic 1 level, ho\Vever, ) 
the S9261 has four momentary and three toggle inplits.rable 
1 shows the combinations available on all th.,ee parts. 

TABLE 1. COMPARISON OF FEATURES 

- ,Touch Switch Capacity , 

, Part Pin Total Touch Touch Inputs Touch SWitch Number 
Number, Count Switch 

/ 

Selectab,le For Inputs Fixed ~ of 
Interface Capability Either Momentary Or Momentary OperatiOn Outputs 

Toggle Operation Through (Not affected by -
( 

Use of MIT Input state of MIT input) 
(, 

" , 
S9260 22 , 7 7 0 7 . 

\ 
., 

S9261 22 7 3 4 7 , 
' (14 thru 16) (IOthru 13) 

., 

S9263 40, . 16 16 I 0 16 

40 
, 

16 \ 8 8 16 S9264 

i (18 thri1 il S)- (10 thrtl 17) ',-
89265 40 16 

! 
12 4 16 , 

I ,(14 thrtll15) (IOthru 13) 
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89260/89261/89263/89264/89265 ' 
TOUCHCONTROLINTERFACE 

TYPICAL VALUES; 
RI ~ llIOKIlVss ......... 

RZ· 3OKIlY81. 0",", 
HS· 'IKIlVOII"~Z_ 

'Iss 

1711. 

HZ 

H3 

'Iss' SCI 

10 lilT 
11 015 
IZ 014 

13 013 

14 012 
88283 011 15 

16 010 

17 09 

II 06 
18 D7 

118 06 
111 "al 
112 05 

113 04 
114 03 

02 
RC 01 

115 80-

REF VOO 

HI 

HC 
S5 
58 

S1 

58 
SI6 
SIS' 

SI4 

SI3 
SIZ 

SI1 

SIO 
'88 

SJ . 
S2 

S3 
54 

- VOO 

FIGURE 1.16 SWITCH APPUCATION USINGS9263 

Vss 'Iss SCI 

t--!!-t 10 lIlT NC 

~ 11 06 

~. IZ 05 

~ 
smo 

13 04 

~ 14 03 
TTL 

t-.!.; 15 VII V .. 

~ 
CIRCUITS 

II '02 

NC 01 

TYPICAL VALUES: RC 110 
RI • loom YII· .. vaIIi 

REF "00 VOO HZ· 3DKIlY88. 0_ 

JR3. 8IK1lVOoo-IZ_ 

R3 
VOO • 

'AI 

FIGURE 2. 7 SWITCH APPUCATION USING S9260 

TOUCHCONTROL APPUCATION NOTES 

See Application Notes at the end of S9262/S9266 data sheet pages in this Section. 
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,EVERYTHING YOU NEED ,TO KNOW ' 
~ , ' , 0"' • , 

ABOUT 

, , , '; \: 

S,ince 1936, UNITED lECHNICALPUBLICATIONS 
has been the leader inelecttonicproduct infor;; 
mation distributiori.Today. we are the worlds' 

, largest publisher in,theelectronics field. ' 

eem rELECTR~Nle ENGINEERS' MASTER •. 
, " ' " ' "\ '" ,',' 

eem isth~ source book fo,r detailed productspeci-
fications 'and wh~re-t~-buyi,nform(atio~ on jus) 
about everything in~lectronics. 'Interested? You 
maybe one of the 86,000 engineers, buyers and 

, specifiers whoqualifyann'ually. Send fora quali-
ficationcar'd today~.) , , 

ELECTRONIC PRODUCTS. 'MAGAZINE , ' 

The magazine, with more electronic' product infor
mation thao' any other publication in the world. 
Every month it features .the latest developments> 

\ 'in electronic products as well as e~e'rything that's' ' 
new'iri tna IC ,field. So Electronic Products Mag~ 
azine functions as' a. monthly update' for" both'" 

, eem and Ie Master. In~erested? .Write,todayfor a, ' 
, Q.ualification card:' , 

" - , . 

, Patti Foley ," - " " ' 
UNITED TECHNICAL PUBLICATIONS, INC. 

,645 Stewart Avenue 
, Garden City, NY 11530 



NANALOG, 
WDEVICES 

FEATURES. 
Replaces the Motorola 140811508 

8-Bit OAC 
Guaranteed Monotonicityand Relative 

AccuracY Over Full.TemPerature Range 
Single Chip MonOlithic Construction 
Hermetic 16 Pin Ceramic DIP 
High Subili,ty SiCr Thin. Film Resiston. 
Low Cost 

PRODUCT DESCRIPTION 
The AD559 is a low cost integrated circuit 8-bit,digital-to
analog convetter consisting of specially designed, precision bi
polar switches, a.control amplifier; and ·high stabiiity silicon 
chromium thin~film resistors, all on a single monolithic chip. 
The single chip is mounted in a hermetically-sealed ceramic 16 
'lead dual in-line package. 

A u~ique combination of advanced circuit design, and high . 
stability SiCr thin film resistor processing provides the AD559 . 
with true 8-bit accuracy at low I.C. costs. The maximum error 

. over the full operating temperature range is limited to IhLSB 
and the gain tempetature coefficient is limited to 20ppmfc 
typical. Monotonicity is guaranteed over the full operating 
temperature range of the devices. 

The AD559 is recommended for all low cost, 8~it DAC require
ments and as a replacement for the Motorola 1408/1508 8-bit 
DAC, in most applications. The AD559K is specified for opera
tion over the 0'to+75°C temperature range and the. AD559S 
for operation over thefu~l extended temperature range, -55°C 
to +125"C. 

ORDERING INfORMATION 

TEMP. 
QANGE ACCURACY PRICE (100's) 

MODEL (oC) (LSBMAX) ($) 

AD559K/BIN o to +75 ±Ih $5.95 
AD559S/BiN -55 to.+125 ±Ih $8.55 

Information furnished bY Analog Davieas is believed to be accurate 
and raliable. Howevar. no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties JNhich may result from its use. No license is grant8d by implica
tion or otherwise under any patent or patent rights of Analog Devices. 
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BBit 
Monolithic D/A Converter 

REFERENCE 
CURRENT IN ( 
(OTO+2mA) ....; __ ~'4=+-...... -I 

GRO :z 

AD559 r 
BITS BIT 7 

Si.e, THIN:fILM 
R·2ft LADDER NETWORK 

10 CO TO -:IrmA) .-

VEE (-12V TO ·16V. ·12mA) 

AD559 Block Diagram 

EOUT tIW TO +'OV} 
I 

Unipolar Output 

.. v 

Route 1 Industrial'Park; P.O. Box 280; Norwood, Mass. 02062 
Tel: 617/329-4700 TWX: 710/394-8677 

West Coast 
213/596-1783 

. Mid-West 
312/894-3300 

Texas . 
214/231-6094 
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N ANALOG Low Cost lO-Bit 
W DEVICES Mon~lithic D/A Converter 

·1I0000.--__ --'--_--'--_____ A_D_561----J1 
PRELIMINARY TECHNICAL DATA 

FEATURES / 
Low Cost ($9.95 in 100's, AD561J) 
Complete Current Output Converter 
High Stability Buried Zener Reference 
Laser Trimmed to High Accuracy (1/4LSB Max Error, 

AD561K, T) 
Trimmed Output Application Resistors for 0 to +10, ±5 . 

Volt Ranges 
Fast Settling -25On5 to 1/2LSB 
Guaranteed Monotonicity Over Full Operating Temperature 

Range 
TTL/DTL and CMOS Compatible (Positive True Logic) 
Single Chip Monolithic Construction 
Hermetically·$ealed Ceramic DIP (All Grades) 

PRODUCT DESCRIPTION 
The ADS61 is an integrated circuit 10-bit digital-to-analog 
converter combined with a high stability voltage reference 
fabricated on a single monolithic chip. Using 10 precision high
speed current-steering switches, a control amplifier, voltage 
reference, and laser-trimmed thin-film SiCr resistor network, 
the device produces a fast, accurate analog output current. 
Laser trimmed output application resistors are also included to 
facilitate accurate, stable current-to-voltage conve~sion;they 
are trimmed to 0.1 % accuracy, thus elilllinating external trim-
mers in many situations. . 

Several important technologies combine to make the ADS 61 
the most accurate and most stable 10-bit DAC available. The 
low temperature coefficient, high stability thin-film network 
is trimmed at the wafer level by a fine resolution laser system 
to 0.01 % typical linearity . 

The AD561 also incorporates a lownoise, high stability subsur
face zener diode to produce a. reference voltage with excellent 
long term stability and temperature cycle characteristics which 

. challenge the best discrete zener references. A temperature 
compensation circuit is laser-trimmed to allow custom correc
tion of the temperature coefficient of each device. This results 
in a typical full-scale temperature coefficient of IS ppm/o C .. 

All grades are packaged in a 16-pin hermetically-sealed ceramic 
dual-in-line package. The ADS61] and K versions are specified 
for operation over the 0 to +70°C temperature range, the 
ADS61S and T for operation over the full military temperature 
.range from -SSoC to +lZS°C. 

Information furnished by Analog Devices is believed to be accurate 
and reliable. However. no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica
tion or otherwise under any patent or patent rights of Analog Devic~. 
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DIGITAL 
LOGIC 
INPUTS 

PIN CONFIGURATION 
TOP VIEW 

GROUND 1 

BIPOLAR 
OFFSET 2 

10V 
SPAN 

RESISTOR 

OUTPUT 

Vee (+~VI 

BIT 1 MSB 

DIGITAL 
LOGIC 
INPUTS 

OUTPUT 
-5 TO +5V 

±5V Buffered Bipolar VoltageOutpvt 

ORDERING GUIDE 

TEMP. ACCURACY GAINT.C 
RANGE @+25°C (of F.sfC) PRICE (too's) 

MODEL (0C) (LSBMAX) ppm MAX ($) 

AD561J o to +70 ±V2 80 $ 9.95 
AD56IK'. o to +70 ±14 3'0 $15.00 
AD561S -55 to +125 ±¥2 60 $18.00 
AD561S/88lB' -55 '0+125 ±'h 60 $24.00 
AD561T -55 to+12S ±1A lO $l2.00 
AD561T/88lB' -55 '0+125 ±% ' lO $40.00 

-The AD561S/88~B and ADS61T/883B are fully processed to MIL·ST0-8S3A, Method 5004, 
Class B. The complete procedure list is available on request . 

• Route 1 Industrial Pari<; P.O. Box 280; Norwood, Mass. 02062 
Tel: 617/329-4700 TWX: 710/394-6577 

West Coast 
213/595·1783 

Mid·West 
312/894.3300 

Texas 
214/231-5094 
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NANALOG 
WDEVICES 

I 
FEATURES 
low Cost: $39 ('1OO's, AD562K) 
True. 12-Bit Accuracy (±% LSB) 
All Active Elements On Single 

LSI Linear Chip 
Guaranteed Monotonicity Over Full 

'Temperature Range 
Hermetic 24;.Pin DIP 
TTL/DTL and CMOS Compatibili1v 

PRODUCT DESCRIPTION 
The AD562 is an integrated circuit 12-bit digital·to-analog 
conv:erter consisting ofa specia,lIy desigqed precision bipolar 
switch and control amplifier chip and a compatible hig!) 
stability silicon chromium thin film resistor chip. The two 
IC chips are internally connected and mounted in it 
hermetically-sealed ceramic 24-lead dual-in-Iine packa,ge. 

A unique combination of advanced circuit design, high 
stability SiCr thin film resistor processing, and laser 
trimming technology provides the AD562 with true 12-bit 

. accuracy. The maximum error at +25°C is limited to ~ LSB 
(S version) and the gain t~perature coeffici~nt is limited to 
3ppm/oC max. Monotonicity is guaranteed over the full . 
ope~a:ting temperature range of the devices. 

The AD562 is recommended for all high accuracy 12-bit 
D/A converter applications where true 12-bit performance 
is required ~nd small size and low cost are primary 
considerations. The AD562 is also ideal for use in construct
ing AID conversion systems and as a building block for higher. 
resolution D/A systems. The AD562K is specified for 
operation over the 0 to +700 C temperature range, the 
AD562A for operation over the -25 to +85°C temperature 
range,and the AD562S for operation over the full extended 
temperature range of -55 to +125°C. 

ORDERtNG INFORMATION 

I TEMP. 
MODEL RANGE ACCURACY. PR.ICE (100's) 

tC) (LSBMAX) ($) 

AD562K/BIN Oto +70 ±~ $ 39.00 
AD562K1BCD o to +70 .±~ $ 39.00 
AP562A/BIN -25 to +85 ±~ $ 49.00 
AD562A/BCD -25 to +85 ±~ $ 49.00 
AD562S/BIN -55 to +125 ±~ $100.00 
AD5'62S/BCD -55 to +125 ±~ $100.00 

.Information furnished by Analog Devices is believed to be accurate 
end reliable. However. no responsibility .is assumed by Analog Devices 
for its use; nor for any infringements of patents or' other rights of third 
parties Which may 'result f.rom its use. No license is granted by implic.· 
tion or otherwiSjl under any patent or patent rights of Analog Devices. 
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Integrat~dCircuit 
12-Bit O/A :Converter 

AD562 \ 

AD562 Functional Schematic 

'stINTUKlUAD 
.. POLAR IHQ.AR DIVIDER 
OfFSEt OfFSET PAC tOY ZCN 
tN OUT OUT"AN.AN 'U,,' t. " 

0" __ ~I 

Yu··11V 

Ladder Network and Inter-Quad Divider Current Scaling 

VIIIII~tlVtN 1 

CIItOSriTt.' 
I.OBIpTHRuttOLD 

RiF.V LOIN 31 -"""""ON 
AEf.Y"IIN I 

Z2 BlT31N 

21 8I~41N. 

20 IITIIN 

,. IIT8 IN 

18 atTflN 

17 81T8 tN 

18 BlT'IN 

11 8IT10 IN 

14 "tNT 11 IN 

"L:. __ -,-__ -,-"r"T '2ILsaI IN 

PIN CONFIGURATION 
TOP VIEW 

Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062 
Tel: 6171329~7ooTWX: 710/394-6&" 

Wast Coast Mid-West Texas. 
2131595.1~3 3121894~ 214/231-5094 
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/' NANALOG 
WDEVICES 

I 
FEATURES 
Extremely Low Cost: $27 (100's, A0663J) 
True 12-8it Accuracy: ±%LSB ma~ (AD563K, S, T) 
Guaranteed Differential Nonlinearity: ±%LSB max 
Positive True Logic 
inclUdes Internal Reference 
Guaranteed Monotonicity Over Full TemPerature Range 
Low overali Gain T.C.:. 10ppmfc max (AD563T) 

, 

'30ppmfC mQ (AD563J) 
Hermetic 24 pin DIP 
TTLlDTL and CMOS 'Compati~ility 

PRODUCT DESCRIPTION 
The AD563 is an integrated circuit 12-bit digital-to-analog con
verter consisting of a specially designed precision bipolar switch 
and control amplifier chip, a compatible high stability silicon 
chromium thin film resistor chip, and a low drift, voltage ~fer
ence chip. The three I.C. chips are internally connected and 
mounted in a hermetically-sealed, ceramic 24 lead dual-in-line 
packllge to produce a self contained current output DAC. 

A u'nique combination of advanced circuit design,I1igh stability 
SiCr thin film resistor processing and laser trilnming technology, 
provides'the AP563 with true 12-bit accuracy. The maximulJl ' 
error at +25°C is limited to Y4LSB (K, Sand T versions) with 
the gain temperature coefficient limited to 10ppm/C max, in
cluding the effects of the internal reference. Monotonicity on 

, all versio~s is guaranteed over ~e full operating temperature 
range. 

The AD563 is recommended for all high accuracy 12-bit D/A 
converter applications where true 1?-bit performance is required, 
but low cost and small size are considerations. The AD563 is 
also ideal for use in constructing AID conversion systems 'and 
as a: building block for higher resolution.D/A systems. The 
AD563] and K are specified for operation over the 0 to +70°C 
temperature range, the AD563S and T for operationover.the 
military temperature range, _SSoC to '+12So~; , 

ORDERING INFORMATio~ 
TEMP. 

RANGE ACCURACY .PRICE (100's) 
MODEL tC) (LSBMAX) ($) 

AD56U/BIN o to +70 ±~ $ 27.00 
AD563j/BtD O,to +70 ±~ $ 27.00 
AD56-3K/BIN o to +70 ±Y4 $42.00 
AD563K/BCD o to +70 tlA $ 42.00 
AD563S/BIN -55 to +125 (±Y4 $110.00 
AD563S/BCD -51-to +125 ±Y4, $110.00 
AD563T/BIN -55 to +12,5 ±Y4 $140.00 
AD563T/BCD -55 to +125 ±Y4 $140,00 

Inforn\ati.onfu~niShed by Analog DeVices is believed to be accurate . 
and reliable. Ho_r., no rilsPonsibility is assumed by Analog Devices 
for its use; .nor for any infringements of patents or other rights of third 

'parties which. may result from its use. No license is granted by iinplic:a
tion or otherwise u.nder any pete.nt or,patent rights of Analog Devices.' 
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Low Cost IC 
12-Bit D/A Converter 

AD563 I 
~V/"6V 

,tOY 

AD563 in Typical Unipolar Connection Scheme 

Ladder Network and Inter-Quad Divider Current$caling 

PIN CONFIGURATION 

Vee +6V/+1IV IN 1 

CMOSITTi. 
LOGIC'THaESHOLD 

REFERENCE su ...... V IN 

REFERENCE OUT 4 
(+2.SY.~ 

REFERENCE IN • 

BIPOLAR OFFSET IN 8 

IIAC OUT (-2mA 'A} 8 

IOVSPAl'jR 

24 LEA!) DUAl. IN-LINE PACKAGE . 

__ ~ ____________ --r 

'TOP VIEW 

SlTZIN 

SlT~ IN 

BlUIN 

BtT 11 IN 

BIT 12 fLSa) IN 

Route 1 Industrial Park; P.O. Box 280; Norwood,Mass. 02062 
. Tel: 617/329-4700 TWX: 710~71 

West Coast Mid-West" Tex. 
2131595-1783 3121894-3300 214/23101;094 
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NANALOG 
WDEVICES 

CMOS 10 & 12 Bit 
Monolithic Multiplying D/A Converters 

FEATURES 

-A07520: 
AD7521: 
linearity: 
Nonlinearity T empco: 
Low Power Dissipation: 
Current Settling Time: 
Feedthrough Error: 

10 Bit Resolution 
12 Bit Resolution 

- 8, 9 and 10 Bit 
2 ppM of FSRfc 
20mW 
500n5 
1/2 LSB @ 100 kHz 

TTL/DTL/CMOS Compatible 

GENERAL DESCRIPTION 
The AD7520 (AD7521) is a low cost, monolithic lo-bit 
(12-bit) multiplying digital-to-analog converter packaged in 
a 16-pin (I8-pin) DIP. The devices use advanced CMOS and 
thin film technologies providing up to 10-bit accuracy with 
TTL/DTLlCMOS compatibility. 

The AD7520 (AD7521) operates from +5V to +15V supply 
and dissipates only 20 mW, including theladder network. 

Typical AD7520 (AD7521) applications include: digital! 
analog multiplication, CRT character generation, program
mable power supplies, digitally controlled gain circuits, etc. 

ORDERING INFORMATION 

Temperature Range 

Nonlinearity 

O°C to +70oC -25°C to +SSOC -55°C to +12So C 

0.2% (S-Bit) 
AD7S20jN AI'>7S20jD AD7S20SD 

AD7S21jN AD7S21jD AD7S21SD 

AD7S20KN AD7S20KD AD7S20TD 
0.1 % (9-Bit) 

AD7521KN AD7S21KD AD7521TD 

0.05% (to-Bit) 
AD7S20LN AD7S20LD AD7S20UD 

'AD7S21LN AD7S21LD AD7S21UD 

PRICE INFORMATION 

Model 
Price 

Model 
Price 

(100 PCS) (toO PCS) 
AD7520JN $12.00 AD7521JN $15.00 
AD7520KN 16.25 AD7521KN 19.25 
AD7520LN 22.00 AD7521LN 25.00 
AD7520JD 17.00 AD7521JD 20.00 
AD7520KD 25.00 AD(521KD 28.00 
AD7520LD 33.00 AD752lLD '36.00 
AD7520SD 33.00 AD752lSD 37.00 
AD7520TD 49.00 AD752iTD 53.00 
AD7520UD 69.00 AD752lUD 73:00 

Information furnished by Analog Devices is believed -to be acc~rate 
and reliable. However. no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may rtlSl,llt from its use. No license is granted by implica· 
tion or otherwise under any patent or patent righ ts of Analog Devices. 
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AD7520, AD7521 
FUNCTIONAL DIAGRAM 

81T·1 (MS8t 81T·2 81T-3 .",. IL581 

OIGITAI.INP~TS 'DTLITTL/CMOSC~ATI8LE) 

AD7520: 
AD7521: 

N=10 
N=12 

Logic: A switch is closed to lOUT lfor 
its digital input in a "HIGH" state. 

TYPICAL APPLICATION 

+15V 

BIT·' {MSBI 15 14 RFEEDs'.ACK 
4 16-/-'-'=:=.:.:...----, 

.....,---0015 
OIGITAL 

!NPUT 

...... ---00113 
811-10 tLSBl 

PIN CONFIGURATION 

AD1520 1 lOUT 1 

GND 

TOP VIEW 

AD7520 

PACKAGE IDENTIFICATION 

Suffix D: 
Suffix N: 

Ceramic DIP package 
Plastic DIP package 

VOUT 

AD7521 

Route 1 Industrial Park; P.O. Box 280; Norwood, M-. 020&2 
Tel: 617/329-4700 . TWX: 71013M-8677 

West Coast Mid·West TeX81 
2131595-1783 _ 312/894-3300 2141231-&01M 
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-. .... ANALOG 
WDEVICES 

CMOS 10 &12 Bit 
Monolithic Multiplying 01 A Converters 

FEATURES 

A07530: 10-Bit Resolution 
A07531: 12-Bit Resolution 
8,9& 10 Bit Linearity 
DTLITTL/CMOSCompatible 
Nonlinearity'Temp~: 2 ppM of FSR/oC 
Low Power Dissipation: 20 mW 
Current Settling Time: 500 ns 
FeedthrollghEr.ror: 10 mVp-p @ 50 kHz 
J"ow Cust "'\ 

\ 
GENERAL DESCRIPTION 

) 

The AD7530 (AD7531) ,isla low cost, monolithic 10-bit . 
(12-bit) multiplying digitali,to-analog converter packaged 
in a 16-pin (18-pin) DIP. T~e device uses advanced CMOS 
and thin film technologies providing up to lO-bit accuracy 
with DTLlTTLlCMOS ·comp.atibility. 

The AD7530 (AD753i) oper.iltes from a +5 V to +15 V 
supply and dissipates only 20'imW, including the ladder 
network. 

Typical applications include: f~igital/analog multiplicatnn, 
CRT character genera. don, prtgra.mmable power supplies, 
digitally controlled gain circui/s, etc. 

, . 
ORDERING INFORMATIOr 

Nonlinearity 
\ Temperature Range 

OOCto!+70oC -25°C to +85°C 

0.2% (8-Bit) AD7~30jN AD7530jD 
AD7~31jN AD7531jD 

0.1 % (9-Bit) AD7~30KN AD7530KD 
AD7~31KN AD7531KD 

0.05% (lo-Bit) 
AD7,30LN AD7530LD 
AD7s131 LN AD7531LD 

, 

PRICE INFORMATION 

Model 
Price 

Model 
Price 

(100,Pcs) (100 Pcs) 

AD7530jN $ 8,00 AD7531)N $ 8.00 
AD7530KN 10.50 AD7S31KN 10.50 

AD7S30LN 15.00 AD7S31LN 23.50 
AD7530jD 12.00 AD753.ljD 12.00 .. 
AD7530KD 15.00 AD7S31KD 15.00 
AD7S30LD' 23:00 AD7S31LD 33.00 

Information furnished by Anal~g Devices is believed to, be accurate 
and reliable. However, no respor..sibility is assumed by Analog Devices 
for its use; nor for any infrin~e'1tSof patents or other rights of third 
parties which may result fr~-i~ use. Nq license is granted by implica· 
tion or otherwise under any parnt or patent rights of Analog Devices, 
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AD 7530, AD7531 I 
FUNCTIONAL DIAGRAM 

TIT'''' H,. n"'" . VREF 

. . ... ~ : .: :.-
/. /~ /.... /~. 

lJ =t ==t 1 'OUT> '---r- 'OUT' 

~ RFEEOBACK 

BIT 1 (MSBJ BIT 2 Bll J liT "I ILSBJ 

DIGITAL INPUTS IOTr.,'TTUCMOS (;OMPATIBlEI 

AD7S30: N = 10 
AD7531: N = 12 

(Switches shown in "High" state) 

TYPICAL APPLICATION 

+15 v 

BIT·1 (MSBI 4'5 1~6J-R.:.!FE~EO::::B~AC:::.K_-,-~ 

OIGITAL 
.....,.--'--045 

INPUT I 

..,...,-,----/13 
81T 10 (LSB~ 

A07530 1 lOUT 1 

'OUT 2 

GNO 

PIN CONFIGURATION 

AD7530 TOP V1EW 

GNO 

SIT 1 IMSSI 

SIT 7 SIT 9 

81T 3 tilT 8 

SIT ,. SIT 1 

SITS SIT 6 

PACKAGE IDENTIFICATION 

Suffix D: 
Suffix N: 

Ceramic DIP package 
Plastic DIP package 

-,--VOUT 

. AD7531 

Route 1 Industrial Park; P.O. Box 280; Norwood, Mas. 02062 
Tel: 617/3294700 1WX: 710/394-65" 

West. Coast Mid-West Texa 
213/595-1783 312/894-3300 214/231-6094 
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NANALOG 
WDEVICES 

, , ' ,,'CMOS la-Bit, 
Buffered MultiplyingD/A Conv~rter 

I 
FEATURES 

10-Bit Res,olution 
8, 9; & 10~Bit Linearity 
MicroproceSior Cpmpatible 
Double Buffered Inputs 
S,erial or Parallel Loading 
DTLITTL/CMOS Direct Interface ' 

, Nonlinearity Tempeo: 2ppM of FSRtC 
Gain Tempco: 10ppM of FSRfc 
Very LOw Power Dissipation 
Very L()w Feedthrough 

GENERAL DESCRIPTION 

The AD7S22 is a monolithic CMOS 10-bit multiplying ritA 
converter, with an input buffer and a holding register, allowing 
.direct intetfacewith microprocessors: Most applications re
quire the addition of only an operational amplifier and a 
reference voltage. ' 

The key to easy interface to a data bus is the AD7S22's ability 
to load the input buffer in two bytes (an S-bit and a 2-bit byte), 
and subsequently move this data to a holding register, where ' 
the digital word is converted into an analog current or voltage 
(with external operational amplifier). The input loaeling of 
either 8 or 10 bits can be done in a parallel or serial mode. 

The AD7S22 is packaged in a 2S-pin DIP, and operates with 
a +1SV main supply at 2mA max, and a logic supply of +sy 
for TTL interface~ or +10 to +ISV for CMOS interface. 

A thin film on high density CMOS process, using silicOn 
nitride passivation, ensures high reliability and excellent 
stability. 

ORDERING INFORMATION 

Temperature Range 

Nonlinearity OOCto -2SoC to . 
+70oC +8SoC 

0.2% FSR 
AD7S22JN AD7S~2JD 

.(8-Bit) 

·0.1% FSR 
AD7S22KN AD7S22KD 

(9-Bit) 

0.05% FSR 
AD7522LN AD7522LD 

(lo-Bit) 

PACKAGE IDENTIFICATION 

Suffix "0": ceramic DIP Package 
Suffix "N": Plastic DIP Package 

-SSOCto 
+12SoC 

AD7S22SD 

AD7S22TD 

AD7522UD 

Information furnished In' Analog Devices is believed to be accurite 
and, reliable. However, no responsibility is anumed by Analog Devices 
for .its use; nor for any infringements of patents Or other rights of third 
parties which may result from its use. No license is granted by implica· 
tion or otherwise under any patent or. patent rights of Analog Devices. 
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. AD7522 ·1 
FUNCTIONAL DIAGRAM 

DIA CONVERTER DIAGRAM 

PIN CONFIGURATION 

VDO 

\LDTA 

VREF 

ftF82 

AF.f 

lOUT! 

loun 
AOND ... 

IMSBI089. -De' .,.. 
on 

PRICE INFORMATION 

Price 
Model 

(100 Pes) 

AD7S·2~JN $15.00 
J 

AD7522KN 17.00 

AD152~LN 25.00 -
AD7522J.D 21.00 

AD7.S22KD 25.00 

AD7S22[;J) 37.00 

! .... 
\ 

Rfl1 

.'12 
\ 

DONO 

vee 
SRI 

HBS 
LBS 
NC 

LlW: 

soc 
sa 
ceo IUB' 
081 

DO> 
D83 

004 

! Price 
{ Model 

(100 Pes) 

{ \ 

I 
I 

k7S22SD $41.00 

7522TD 51.00 

~D1S22UD 99.00 

Route 1 Indu.~i!ll Park; P.O. Box (280; Norwood, M .... 02062 
Tel: 617/329-4700 ' '1 . 1WX: 710/394-6577 

West Coast Mid-Wait ' Texas 
213/595-1783 312!894~ . 214/231-5094 
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PIN MNEMONIC DESCRIPTION 

1 VDD +ISV (nominal) Main Supply. 

2 LDTR R-2R Ladder Termination Resistor. 
Normally grounded for unipolar 
operation or terminated at IOUT2 
for bipolar operation. 

3 VREF Reference Voltage Input. Since the 
AD7S22 is a multiplying DAC, 
VREF may vary over the range of 
±10V. 

4 RFB2 Rfeedback .;- 2; gives full scale equal 
to VREF/2. 

5 RFBI Rfeedback, used for normal :mity 
gain (at full scale) DI A conversion. , 

6 IOUTl DAC Current OUT-l Bus. Normally 
terf!1inated at virtual ground of OUt-
put amplifier. 

7 IOUT2 DAC Current OUT-2 Bus, terminated 
at ground for unipolar operation, or 
virtual ground of op amI:! for bipolar . . 
operatIon. 

B AGND Analog Ground. Back gate of DAC 
N-channel SPDT current steering' 
switches. -

9 SRO Serial Output. An auxiliary output 
for recovering data in the input 
buffer. 

10 DB9 

T 
Data Bit 9. Mo~t significant parallel 
data input. 

11 DB8 Data_ Bit B. 

12 DB7 Data Bit 7. 

13 DB6 Data Bit 6. 

14 DB5 Data Bit 5. 

15 DB4 
Note 1 

1 
Data Bit 40-

16 DB3 Data Bit 3. 

17 DB2 Data Bit 2. 

18 DBI Data Bit 1. 

19 DBO Data Bit O. Least significant parallel 
data input. 

-
20 SCB 8-Bit Short Cycle Control. When in_ 

serial mode, if SCB is held to logic 
"0," the two least significant input 
latches in the input buffer are by-
passed td provide proper serial _ 

-loading ofB-bit serial words. If SCB 
is held to logic "1," the AD7522 
will accept a lO-bit serial word. 
Data bits O(I,.SB) and DB 1 are in a 
parallel load mode when SC8 = 0, 
and should be tied to a logic low 
state to prevent false data from 
being loaded. 

Notel: Logic "l'''applied to a data bit steers that bit's current'_to the 
IOUTl terminal 

• @ Ie MASTER 1977 

PIN 

21 

22 

23 
--

24 

25 

26 

27 

28 
I; 

Pin Function _ Description 
MNEMONIC DESCRIPTION 

SPC Serial/Parallel Control. If SPC is a 
logic "0," the AD7S22 will load 
parallel data appearing on DBO 
through DB9·into the input buffer 
when the appropriate strobe inputs 
are exercised (see HBS and LBS). 

If SPC is a logic "1," the AD7S22 
will load serial data appearing on 
Pin 26 into the input buffers. Each 
serial data bit must be "strobed" 
into the buffer with the HBS_ and 
LBS. 

LDAC Load DAC: When LDAC is a logic 
"0," the AD7522 is in the "hold" 
mode, and digital activity in the 
input buffer is locked out. When 
LDACis a logic "1," the AD7S22 
is in the "load" mode, and data in 
the input buffer loads the DAC 
register. 

NC No Connection. 

LBS Low Byte Strobe. When in "parallel 
load" mode (SPC = 0), parallel data 
appearing on the DBO (LSB) through 
DB7 inputs will be "clocked" into the 
input buffer on the positive going edg!! 
of the LBS. 

When in "serial load" mode (SPC = 
1), serial data bits appearing at the 
serial input terminal, Pin 26, will 
be "clocked" into the input buffer 
on the positive going edge of HBS-
and LBS. (HBS and LBS must be --
clocked simultaneously when in 
"serial load" mode.) 

HBS High Byte Strobe. When in "parallel 
load" mode (SPC = 0), parallel data 
appearing on the DB9 (MSB) and 
DB8data inputs wiH be "clocked" 
into the input buffer on _the positive 
going,edge of HBS. 

When in "serial load" mode (SPC = 
1), serial data bits appearing at the 
serial input terminal, Pin 26, will be 
"clocked" into the input buffer on 

/ the positive going edges of HBS and 
LBS,. (HBS and LBSmust be 
clocked simultaneously when in 
"serial load" mode.) 

SRI Serial Input. 

VCC Logic Supply. If +5V is applied, all 
digital inputs/outputs_ are TTL com-
patible. If + lOV to + 15V is applied, 
digital inputs/outputs are CMOS 
compatible. 

DGND Digital Ground. 
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NANALOG a. DEVICES 
CMOS 

13~Bit Monolithic AID Converter 

FEATURES 
Resolution: 13 Bits, 2's Complement 
Relative Accuracy: ±1/2LSB 
"OIIad Slope" Precision 

Gaindrift: 1 ppmfC 
Offsetdrift: 1 ppmfC 

Microprocessor Compatible 
Ratiometric 
Overranll\!. Flag 
Very Low Power Dissipation 
TTL/CMOS Compatible 
CMOS Monolithic Construction 

GENERAL D}!SCRIPTION 

The AD7SS0 is a 13~bit (2's complement) monolithic CMOS 
analog-to-digital converter on a 118 x 125 mil die packaged 
in a 40-pin ceramic DIP. Outstanding accuracy and stability 
(1 ppmrC) is obtained due to its revolutionary integrating 
technique, caUed "Quad Slope" (Analog Devices patent 
No. 3872466). This conversion consists of four slopes of 
integration as opposed to the traditional dual slope and 
provides much higher precision . 

The AD7SS0 parallel output data lines ha~e three~tate logic 
and are microprocessor compatible through the use of two 
enable lines which control the lower eight LSB's (low bY.te 
enal>le) and the five MBS's (high byte enable). An overrange 
flag is also available which together with the BUSY and 
BUSY flags can be interrogated through the STATUS 
ENABLE: providing easy microprocessor interface. 

The AD7SS0 conversion time is about 40 ms with. a 1 MHz 
clock which can be externally controlled or internally gener
ated by simply connecting a capacitor to the clock pin. A 
positive start pulse can be self-generated by having a capacitor 
on the start pin or can be external1y applied. 

For mo~t applications, the AD7SS0 needs only three resisto~s, 
one capacitor, and a reference voltage since the integrating 
amplifier, comparator, switches and digital logic are all on. 
the CMOS chip! ' 

A wide range of power supply voltages (±SV to ±12V) with 
minusc1:l1e current requirements make the AD7S50 ideal for 
low power and/or baqery operated applications. Selection 
of the logic (VCC) supply 'voltage (+SV to +12V) provides 
direct TTL or CMOS interface on the digital input/output 
lines. 

The AD7SS0 uses a high density CMOS process featuring 
double layer metal and silicon nitride passivation to ensure 
high reliability and long-term stability. 

Information. furnished by Analog Devices is believed. to be accurate 
and reliable. However. no responsibility is assumed by Analog Devices 
for .its use; nor for any infringements of patents or other rights of third 
parties which may result from itS use. No license is granted by implica
tion or otherwise under any patent or patent rights of Analog Devices. 
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AD7550 
FUNCTIONAL D{AGRAM 

AGND ~t:F'2 

.DO 

.51 

vee 

°fT'T--:r;:========:;=::cr: STfN 
LaEN 

,. :os " 

BUSY iiUSv O'llRG 080 CIN COOT 

BASIC OPERATION 

NOTES 1 THE INTEGRATING CAPACITOR HAS T08E POLYSTYRENE 
Of! POL VPR09'VLENE TVPE 

i. CONVERSION TIME IS ABOUT 40 mi. , 

3. ALL DIGITAL INPUTS/OUTPUTS ARE TTL COMf'ATlBLE 
(VCC ~ +!i-VI 

PIN CONFIGURATION 

• 
VREfl2 Ne 

IRJCT IROUT AGND Ne STRT 

ORDERING INFORMATION 

-s. .s. 

HOt. 

Price 
Model Temperature Range 

(100 Pcs) 

AD7S50QD -25°C to +8SoC $2S.00 
, 

Suffix D: Ceramic Package 

Route 1 Industrial Park; P.O. Box 280; Norwood, Mess. 02062 
Tel: 617/329-4700 TWX: 710/394-6577 

West Coast 
213/595·1783 

Mid-West 
312/894-3300 

Texes 
214/231-6094 
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PIN MNEMONIC DESCRIPTION 

1 NC No Connection , 
2 IRJCT IntegratoR JunCTion. Summing 

junction (negative input) of 
integratiIlg amplifier. 

3 VREF Voltage REFer~ncelnput 
4 IRIN "ntegratoR INput. External inte-

gratQr input R is connected 
.between IRJCT and IRIN. 

S AIN Analog INput. Unknown analog 
input voltage to be measured. Full-
scale AIN equals VREF/2.12$. 

6 IROUT IntegratoR OUTput. External 
, integrating capacitOr C is con-

nected between IROUT and 
IRJCT. 

7 VREFI2 Voltage REFerence';- 2 Input 
8 AGND Analog GrouND 
9 VSS Negative Supply (-SV to -12V) 

10 NC No Connection 
11 NC No Connection 
12 NC No Connection 
13 NC No Connection 

14 STRT STaRT Conversion. When STRT 
goes to a logic "1," the AD7SS0's 
digital logic is/setup and BUSY is 
latched ""high." When STRT 
returns "low," conversion begins 
in synchronization with eLK. 
Reinitiating STRT during conver-
sion causes a conversion restart. 
STRT can be driven from an 
externallo~ic source, or can be 
programmed for continuous con-
version by connecting;m external 
capacitor between STRT and 
DGND. An externally applied 
STRT command must be a posi-
tive pulse of at least 800 nano-
seconds to ensure proper set-up 
of the AD7SS0 logic. 

IS CLK CLocK Input. The CLK can be 
driven from external logic, or can 
be programmed for internal . 
oscillation by connecting an 
external capacitor between CLK 
and DGND. 

16 COUT Count OUT provilies a number 
(N) of gated clock pulses given by: 

N = (V~~F 2.12S + I)~096 
17 CIN Count IN is the input to the out-

put counter. 2's complement 
binary data appears on the OBO 
through OBI2 output lines (if 
the HBEN and LBENenable 
lines are "high ") ifCOUT is con-
nected to CIN. 

© Ie MASTfR 197~ 

PIN 

18 

19 

20 

21 
22 
23 
24 
2S 
26 
27 
28 
29 
30 
31 
32 
33 
34 

3S 

36 

37 

38 
39 

40 

'Pin Function Description 
MNEMONJC DESCRIPTION 

HBEN High Byte ENable is the three-
state logic enable input for the 
DB8-DBI2 data outputs. When 
HBEN is low, the OB8-D812 
outputs are floating. When 
HBENis "high," digital data 
appears on the data lines. 

LBEN Low Byte ENable is the three-
state logic enable for OBO-OB7. 
When LBEN is "low," DBO-DB7 
are floating. When"high," digital 
data appears on the data lines. 

OGND Digital GrouND is the ground 
return for all digital logic and 
the comparato,r. 

DBO Data Bit 0 (least significant bit) 
OBI 

t 
DB2 
DB3 
DB4 
DBS 
OB6 CODE: 2's Complement 
OB7 

.~ DB8 
OB9 
DB10 
DBll 
DB12 Data Bit 12 (most significant bit) 
OVRG OVer Range indicates a logic "1" 

if AIN exceeds plus or minus full 
scale by atleast 1/2 LSB. OVRG 
is a three-state output and floats 
until STE~ is addressed with a 

-- logic "1." 
BUSY Not BUSY. BUSY indicates 

whether conversior! is complete 
orin progress. BUSY isa three-

\ state output which floats until 
STEN is addressed with a logic 
"1." When addressed, BUSY will 
indicate either a "1" (conversion 
complete) or a "0" (conversion in 
progress). 

BUSY BUSY indicates conversion status. 
BUSY is a three-state Output 

. which floats until STEN is addressed 
with a logic" 1." When addressed, 
BUSY indicates a"O" (conversion 
complete) or a "1" (conversion 
in progress.) 

STEN STatus ENable is the three-state 
control input for BUSY, BUSY •. 
and OVRG. 

NC No Connection 
VCC Logic Supply. Digital inputs and 

,outpUts are TTL compatible if 
VCC = +5V, CMOS compatible 
for VCC = +SV to VDD, 

VOD Positive Supply. +SV to +12V. 
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WDEVICES 

CMOS 
10-Bit Monolithic AID Converter 

• I 

FEATURES 

8 and 10-Bit Resolution 
20psec Conversion Time 
Microprocessor Compatibility 
Very Low Power Dissipation 
Parallel and Serial Outputs 
Ratiometric Operation 
TTL/DTL/CMOS Logic Compatibility 
CMOS Monolithic Construction 

GENERAL DESCRIPTION 
The AD7570 is a monolithic CMOS 10-bit successive approxi
mation AID converter on a ·120 by 13 ~ mil chip, requiring 
only an external comparator, reference and passive clocking 
components. Ratiometric operation is inherent, since an ex
tremely accurate multiplying DAC is used in the feedback loop. 

The AD7570 parallel output data lines and Busy line utilize 
three-state logic to permit bussing with other AID output and 
control lines or with other 1/0 interface circuitry. Two enables 
are available, one controls the two MSB's, the second controls 
the rerpaining 8 LSB's. This feature provides the control interface 
for most microprocessors which can accept only an 8-bit byte. 

The AD7570 also provides a serial data output line to be used 
in conjunction with the serial synchronization line. The clock 
can be driven externally or, with the addition of a resistor and 
a capacitor., can run internally as high as 0.6 MHz allowing a 
total conversion time (8-bits) of typically 20psec. An 8-bit 
short cycle control pin stops the clock after exercising 8 bits, 
normally used for the ''1'' version (8-bit resolution). . 

The AD7570 requires two power supplies, a +15V main supply 
and a+5V (for TTL/DTL logic) to +15V (for CMOS logic) 
supply for digital circuitry. Both analog and digital grounds 
are available. 

The AD7570 is a monolithic device using a: proprietary CMOS 
process featuring a double layer metal interconnect, on-chip 
thin-film resistor network and silicon nitride· passivation 
ensuring high reliability and excellent long term stability. 

ORDERING INFORMATION 

Resolution 
Temperature Range Price 

-2So.C to +85°C (100 Pes) 

8-Bit AD7570J $24.00 

to-Bit AD7570L $49.00 

Suffix D: Ceramic Package 

Information furnished by Analog Devices is believed to be accurate 
and reliable. However, no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica
tion or otherwise under any patl!nt or patent ri\lhts of Analog Devices. 
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AD7570 I 
FUNCTIONAL DIAGRAM 

OUT! oun 

AIN 

----.-..., 
~~----~~ I 

VREF 

I 
I 
I 

OIl' 

DIIO ..... 1 

iiUiV 

SAO 

COMP lIEN 

STRT 25 L---.j.ll-o~: 
elK 24 
iff L __ -=:.:.. __ ..J------r-o SYNC 

~L2~n~-~-~-----~ 
vee DGNO voo AGND 

TYPICAL APPLICATION 

VAlF 
.10V 

NOTE: 

.3 
aoon VREF 

•• 10k 
OFFSET AOJ 

.,svo--./VV--O .1SV 

\ICC 
+15V +tOV TO +UiV 

,""c_;::::.... _____ .... 
Z3 • 

.. 
Sk 

IF POSITIVE VRIF "USED. THE ANALOG INPUT RANGE ISOTO -VRIF. ANO THE 
COMPARATOR'S H INPUT SHOULD H CONNECTED TO OUT' "'IN 41 OF THE 
A07510. 

PIN CONFIGURATION 

TOP VIEW 

voo iDSV 
VREF lISEN 

AIN iCi 
OUT1 ST"T 
OU12 eLK 

AGND ~ 
COM' V« 

SRO LBEN 
SVNC HIEN -- DIIO (UBI - OIl' 

0111 D82 - DU 

081 "'" 

RoUte 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062 
Tel: 617/329-4700 TWX: 710/394-6677 

West Coast 
213/595-1783 

Mid·West 
312/894-3300 

Tex. 
214/231~ 

© Ie MASTER 1911 



INPUT CONTROLS 

1. Convert Start (pin 25 - STRT) , 
• When the start input goes to logical i, the MSB data latch 

is set to logic lan~a11 other data latches .are set to logic o. 
When the start input returns low, the conversion sequence 
begins, The start command must remain high for .at least 
500 nanQSeconds.if a start cofnmand is reinitiated during. 
cdnversion, the conversion sequence starts over. 

2. High Byte Enable (pin 20 - HBEN) 
This is a three-state,enable for the bit-9()\.tSB) and bit 8. 
When theconttol is low, the output data lines for bits 
9 and 8 are floating. When the control is high, digital, 
data' from the latches appears on the data lines; 

~. Low Byte I<;nable (pin 21-,LBEN) 
Same as High Byte Enable pin, but cO!ltrols,bits o (J,.SB) 
through 7.' " . \ 

4. Busy Enable (pin 27 - BSEN) 
This is an interro~tion input which requests tile status of 
the q:mverter, i.e., conversion in process or convert com
plete. The converter status is addressed by applying a logic 
1 to the Busy Enable. (See Busy under OUtput Functions.) 

5. Short Cycle 8-Bits (pin 26 - SC8) 
. With a logic 0 input, .the .conversion stops after 8 bits 

\. reducing the conversion time by 2 .clock periods. This 
control should tie exercised for proper operation of the "J" 
version .. When a logic 1 is applied,. a complete 10-bit con· 
version takes' place, ("L" version). , 

--r 6 .. Clock(pin 24 - eLK) 
With an exi:ernalRC coimected,as shown in ttie figure 
below, Clock activity begins upon. receipt ,or a Convert-Start 
command te) the A/D, andceases upon completion of con
version. An extemal clock (CMOS, or TTL/DTL levels) can 
directly drive the clock' terminals, if required. Figure 2 
shows the internal CLK frequency versus Rand C. IfVCC 
is less than4.75V, the internal CLK will not operate. 

R 

~--,-I24 AD7S70 

Generating Internal Clock Frequency., 

7. VDP (pin 1) . ,', \.. , 
VDO is the positive supply for all analog circuitry plus some 
'digital logic. circuits that are not part of. therTTL eompatible 
inputioutplUt lines (bac:k-gates to the.P:-channel devices)~, 
Nominal sUp)Jly voltage isr+lSV. • ' 

© IC~TER 1977 
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Pin Function Description 
8. VCC,(pin 22) 

VCC is the logic power supply. If +5V is used, all control 
inputs/outputs (with the exception of comparl,tor terminal) 
are DTLITTL,compatible. If+1SV is applied, control, 
inputs/outputs are CMOS compatible. 

OUTPUT F.UNCTIONS 'v 

1. Busy (pin 28 ..:. BUSY) . 
The Busy line indicates whether 'conversion is complete or 
in procesS. Busy is,a thr(e-state outl?ut and floats until the 
Busy-Enable line is addressed with a'logic 1. When addressed, 
Busy will indicate either a 1 (conversion complete) or a 0 
(conversion in process); ( 

2. Serial Output (pin 8 - SRO). 
Provides output data in serial format. Data is available only 
during conversion. When the AID is not converting, the 
Serial Output line "floats." The Serial Sync (see next func
tion) must be used, along with the Serial Output terminal 
to avoid misinterpreting data. 

3. Serial Synchronization (pin 9 - SYNC) 
Provides 10 positive !!dges, which are sY,nchronized to the, 
Serial Output pin. Serial Sync is floating if conversion is \ 
not taking place. . ' , 

Note that all digital inputs/outputs are TTLlDTl compatible 
when VCC is +5V, and CMOS cpmpatible,whe~VCC is +15V. 

-Table t .. Function Table' 

PIN, MN'EMONIC FUNCTION 
NO, 

1 VOO Positive Supply (+ 15V) 
2 VREF Voltage REFerence (±10V) 
3 AIN Analog INput, 
4 OUT! OAC Current OUTput 1 
5 OUT2 OAC Currel)t OUTput 2 
6 AGNO Analog GrouND 
7 COMP COMParator ' '. 

S 5RO SeRial Output 
9 SYNC SerialSYNChronizat'ion 

10 089, Data Bit 9 (MSB) 
11, OBS Data Bit'S 
12 OB7 Data Bit 1 
13 086 bata Bit 6 ' 
14' OBS Data Bit 5 
IS OB4 DlI.tll. Bit4t 
i6 OB3 Data Bit 3 
17. OB2 Data Bit 2 
18 OBI Dat~ Bit.! 
19 OBO Datll. Bit 0 (LSB) 
20 HBEN I 

High Byte ENa~le 
21 LBEN Low 8yte ENable , 
22 VCC Logic Supply (+SV to +~SV) 
23 DCND DiaitaJ ,GrouND 
24 CLK CLocK' 
is STRT . STaRT i 

26 SCi" SbonCycle 8 Bits 
27 BSEN ( BuSy ENable 
28 BUSY ' BUSY 
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LIIIIIIIDEVICES 

FEATURES 

Latch-Proof 
Overvoltage-Proof: ±25V 
Low RON: 75n 
.Low Dissipation: 3 mW 
TTL/CMOS Direct Interface 
Silicon-Nitride Passivated 
Monolithic DielectricallY-lsolated CMOS 

GENERAL DESCRIPTION 
The AD7510DI, AD7511DI and AD7512DI are a family of 
latch proof dielectrically isolated CMOS switches featuring 
overvoltage p~otection up to ±25V above the power supplies. 
These benefits are obtained without sacrificing the low "ON" 
resistance (75SJ) or low leakage current (400 pAl, the main 
features of an analog switch. ' 

The AD7510DI and AD751lDI consist of four independent 
SPST analog switches packaged in a 16-pin DIP. They differ 
only in that the digital control logic is inverted. The AD7512DI 
has two independent SPDT switches packaged in a 14-pin DIP. 

Very low power dissipation, overvoltage protectIOn and TTL! 
CMOS direct interfacing are achieved by combining a unique 
circuit design and a dielectricallyisolated CMOS process. 
Silicon nitride passivation ensures long term stability while 
monolithic construction provides reliability . 

PRICE INFORMATION 

Model 
Price 

Model 
Price 

(100 Pcs) (100 Pcs) 

AD7510DIJN $ 5.80 AD7510DIKN $ 6.40 
AD7511DIJN 5.80 AD7511DIKN 6.40 
AD7512DIJN 5.80 AD7512DIKN 6.40 

AD7510DIJD $10.00 AD7510DIKD $11.00 
AD7511DIJQ 10.00 AD7511DIKD 11.00 
AD7512DIJD 10.00 AD7512DIKD 11.00 

AD7510DISD $16.00 AD7510DITD $18.00 
AD7511DISD '16.00 AD7511DITD 18.00 
AD7512DISD 16.00 AD7512DITD 18.00 

Information furnished by Analog Devices is believed to be /accurate 
and reliable. HoWever, no responsibility is assumed by Analog Devices 
for its use; nor for any .infringements of patents or other rights of third 
parties which l1)ay result from its use. No license is granted by implica· 
tion or other~ise under any patent or patent rights of Analog Devices. 

428 

01 CMOS 
Protected Analog Switches 

AD751001,' A07511 01, A0751201 I 
PIN CONFIGURATIONS 

AD7510DI AD7512DI 
AD7511DI 

(TOP VIEW) 

CONTROL LOGIC 

AD7510DI: Switch ';ON" for Address "HiGH" 

AD7511DI: Switch "ON" for Address "LOW" 

AD7512DI: Address "HIGH:' makes SI to Out-l and S3 to 
Out-2 

ORDERING INFORMATION 

PLASTIC CERAMIC 
OPERATING 

(SUFFIX N) (SUFFIX D) 
TEMPERATURE 

RANGE 

AD7510DIJN 
AD7510DIKN 
AD751lDIJN oOe to +700e 
AD751lDIKN 
AD7512DIJN 
AD7512DIKN 

AD7510DIJD 
AD7510DIKD 
AD7S1lDIJD -25°<: to +85°C 
AD751lDIKD 
AD7512DIJD 
AD7512DIKD 

AD7510DISD 
AD751lDISD 
AD751lDITD -55°C to +125°C . 
AD7512DISD 
AD7512Drro 

Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062 
Tel: 617/329-4700 TWX: 710/394-66n 

West Coast 
213/595-1783 

Mid-West 
312/894-3300 

Tex. 
214/231-5094 
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Circuit Description 

...--------....... ------------0 Voo+ 15V 

TTL A 
CONTI\Ol 

INPUT 

lEVEL 
SHIFTER! 
DRIVER 

hn-) 

(in+) 

p+ 

S 

N+ 

Voo 
+15V 

lk 

N- p+ 
0 

PCHANNEl 

N-CHANNEL 
P- N+ 

lk 

L------------oo 

Figure 2. AD7510DI Series Output Switch 
Diode Equivalent Circuit 

L------_r.-------------oVss - 15V 
Note: CitckKt,~evices in separate i$OlatENt pockets. 

Figure 1. Typical Output Switch Circuitry of AD7510DI Series 

CIRCUIT DESCRIPTION 
CMOS devices make excellent analog switches; however, 
problems with overvoltage and latch-up phenomenum neces
sitated protection circuitry. These protection circuits, 
however, either .caused degradation of important switch 
parameters such as RON ot leakage, or provided only limited 
protection in the event of overvoltage. 

The AD7510DI series switches utilize a dielectrically-isolated 
CMOS fabrication process to eliminate the four-layer substrate 
found in junction-isolated CMOS, thus providing latch-free 
operation. 

A typical switch channel is shown in Figure 1. The output 
switching element is comprised of device numbers 4 and .5. 
Operation is as folfows: for an "ON" switch, (in+) is VOD 
and (in-) is VSS from the driver circuits. Device numbers 
1 and 2 are i'OFF" and number 3 is "ON." Hence! the back
gates of theP- and N-channel output devices (numbers 4 and 
5) are tied together andfloatipg. (The circled devices ar.e 
located in separate dielectrically isolated pockets.) Floating 
the output switch back-gates with the signal input increases 
the effective threshold voltage for an applied analog signal, 
thus/providing a flatter RON versus Vs response. 

For an "OFF" switch, device number 3 is. "OFF," and the 
back'"gates of devices 4 and 5 are tied through 1 kU resistors 
(Rland R2) to the respective supply voltages through the 
"ON" devices 1 and 2. 

© Ie MASTER 1977 

If a voltage is applied to the S or 0 terminal which exceeds 
Voo or VSS, the S, or O-to-back-gate diode isfbrward biased; 
however, R1 and R2 provide current limiting action. 

Consequently, without external current limiting resistance 
(or increased RON), the A07S10DI series iswitchesprovide: 

1. L~tch-proof operation 
2. Overvoltage protection 25V beyond the VSS and VOO 

supply voltage 

An equivalent circuit of the output switch element in Figure 2 
shows that, indeed, the 1 kU limiting resistors are in series 
with theback-gates of the P- and N-channel output devices
not in series with the signal path between the Sand D 
terminals. 

In some applications it is possible to turn on a parasitic NPN 
(drain to back-gate to source of the N-channel) transistor, 
causing device destruction under. certain conditions. This 
case will only' manifest itself when a negative overvoltage 
(and not a positive overvoltage) ex-ists with apother voltage 
source on the other side of the switch. Current limitation 
through external resistors (200U) or cu'rrent limiting devices 
(output of op amps) will prevent damage to the device .. 
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r.ANALOG 
WDEVICES 

AD7S13 
FEATURES 
"ON" Resistance: 
Break-Before-Make Switching 
Power Dissipation: 
DTL/TTL/CMOS Compatible 
Switch Current: 
Replaces DG-200 

GENERAL DESCRIPTION . 

55n 

3mW 

50mA 

The AD7 513 is composed of two independent single- pole
single-throw switches on a CMOS chip. State-of-the-art 
design provides TTLlDTLlCMOS compatibility and a low 
power dissipation of 3 mW. 

The AD7513 is an excellent replacement for reed relays 
and FET switches due to its low power dissipation, direct 
logic interface capability and low price. Its high surge cur
rent capability makes it ideal for use in integrator or sample/ 
hold circuits. 

AD7S16 
FEATURES 
Low "ON" Resistance 
RON Mismatcll Between·Switches 
Fast Switching 
Low Power Dissipation 
Superic:>r Replacement for: 

loon 
1% 

20n5 
10MW, max. 

CD4016A (AD7516J, S) CD4066A (AD7516K, T) 

GENERAL DESCRIPTION 
The AD7516 consists of four SPST switches on a mono
lithic CMOS chip. It is intended as a superior replacement 
for the CD4016A, and CD4066A offering improved RON 
characteristics. It is useful for fast switching of a wide range 
of digital or analog signal levels - digital or analog signals to 
15 V peak and analog signals to ±7.5 V peak. It can be 
operated from balanced or unbalanced power supplies. 

AD7S19 
FEATURES 
Low RON 
Low Power Dissipation 
Fast Switching 
CMOS Compatible 

GENERAL DESCRIPTION 

6sn 
8.0MW 

20 ns 

The AD7519 consists of four SPDT switches which steer 
current to one of two buss lines that normally should be 
terminated at ground or the virtual ground of an operational 
amplifier. It operates from a single +7.5 to +10 V supply 
with a quiescent power di:;sipation of only 8.0 /iW. 

Typical AD7519 applications include fast seqling Df A 
converters, variable gain amplifiers, and digitally controlled 
summing amplifiers. . 

h,formation furnished by Analog Devices is believed to be accurate 
and reliable. However. no responsibility is assumed by Analog Devices 
for its uSe; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica
tion or otherwise under any patent or patent rights ot Analog· Devices. 
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Monolithic 
Analog CMOS Switches 

AQ7513, AD7516, AD7519 I 
FUNCTIONAL DIAGRAM 

,--------------------------------1 
I I 
I 0' $1 

i [:>----------\ ! 
I ~ I Of 
I I 
I I 
I I 
: I C 52 

A2 i [:>-----------\ ! 
I . - I 002 

L------r--------l---------I------~ 
Vss GND voo 
MM ~M 

LOGIC 
Switch "ON" For Address "LOW". 

FUNCTIONAL DIAGRAM 

r------------------------------~ 

: [> 0 : 011 
A1 C I . ----------:-----_""\, I C01 

I I 
I [> '0 I 011 

Ale: ---------------~ ; CD2 

I [> Q I OS) 

Ale! ----------------\ : 003 

A.a : [> ________________ ~ ! eSC 

I .. I OD4 

L------r-----------------1------~ ~ 
Vss Voo 
(-7.5V) f+7.5VI 

WGIC 
Switch "ON" For Address "HIGk"_ 

FUNCTIONAL DIAGRAM 

r--------------------------------------, 
I . I 
I 

01 

I 
I 
I 

,....., ________ +-00' 

,---------;-00003 
0-------1-"'0.,5' 
o-__ ~---!-<,o " :: fr>t>~========== .3 0: "'-________ ..:_+---1-..0 "'" _____ -+"""'053 

I ~ . 

A4:J l C>------------ - ~ I cSot 

L_ ---1- ----------l---~---------------'-J 
GND Voo 

(+8VI 

LOGIC 
Switch "Makes" Terminal D~3 for Address "HIGH" 

Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 020&2 
Tel: 617/329-4700 1WX: 710/394-65n 

West Coast 
213/595-1783 

Mid-West 
312/894-3300 

Texas 
214/231-5094 
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r. ;ANALOG .. 'I. . Monolithic 
. WDEVICES CMOS Multiplexers 
I AD7501, AD7502, AD7503, AD7506, AD7507 I 
AD7501, AD7503 
8-cbannel MUX 
TTLIDTL/CMOS Direct Interface 
Olitput "Enable" Control 

.Po\ver Dissipation: 30pW 
AD7503'Replaces HI-l&18 

AD7502; AD7507 
4- & 8-channel Differential MOX 
TIL/DTLI~OS Direct Interface 
'Output,"Enable" Control 
AD7507 is superior plug~in 
repl1lcement for DG-S07 

AD7S96 
16-Channel MUX , 
'TIL/DTL/CMOS Direct Interface 
Output "Enableu<:ontrol 
Power Dissipation: I.S mW\ 
S~perior replacement for DG-S06 

r---------- ---- --" ---- ----------, 
I I 
I I 

1~='o-1 ! 
I I 

~~ I 
I I 

>ri4.~ . ~ I I / I I 

L ---~L---------~----~-----l---.-j 
-L-------------------Otn " •• 

r---------- ---- ---- ---,- ----------, 
I I 
I I 

~~ 1 
t""1 I I 

: I -0: OICDOE__ ! 
,.~ ~ i~"~: '"" : J ~ . ~ I • , !: 

L ---l-~-------f--l-----~--~F--- J 
OUJ~.· '1 - .. --------. • ---------." our,,, 

--- -~"'-i 

I 

~::::::::::r:::::::::~ ! 
~~ 1 

I· I ,'1 I 
' • ....1 ~ 'I I 

'""·lJ ----l~_-_-_-_-_-_________ -_-_-_____ : ____ ::~ -----, J 
OIlY II \ ft. 

PERFORMANCE SELECTION TABLE (T A = +2S°C) 

Parameter Units 
,AD7501 AD7503 AD7502 '\ 

Commercial Military' Commercial Military . 

Ro~ 
I 

-ohms 300 300 
(MAX) 

Is ' , 
(MAX) 

nA , 2 0,5 2 0,5 
, 

lOUT nA to 5 5 3 
(MAiX) 

ttransition 
'Jls 0,8 ' U,8 

(TVP) 

Ipp', 
mA 0:5 U,8 0,5 U,8 

(MAX) -

Iss 
, 

(MAX) 
mA 0,1 U,8 U:t U,8 

NOTES:." "Commercial" and "Military" refer to operating temperature ranges. 
. 2 For all diJitalinputs hiBb <\worst case). 

AD7S01 AD7SQJ. 

Az AI AO EN UO~fI AZ AI Ao E "ON" N. 

0 0 0 I I 0 0 0 0 I 
0 0 I I 2 0 0 I 0 2 
0 I 0 I 3 o· I 0 iI 3 
0 I I I 4 0 I I 0 4 
1 0 0< 1 ~ 1 0 o. o· S 
1 0 1 1 6 I 0 1 0 6 
1 1 0 1 7 1 1 0 o· 7 
1 1 1 1 8 1 1 I 0 8 
X X X '0 None X X X I None 

AD7S02 AD7S07. 

A .' Ao E ' "ON" AZ AI ·A. EN "ON" 
I N • 0 • I II!< 9 

0 0 I 1 & S ' 
• J 

• 1 I Z.lO 

0 '1 1 2&6 • 1 • 1 II!< 11 

1 0 1 3 & 7 
0 I 1 1 .. & '12 
1 • · - I '&'H, 

1 1 1 4&8 1 .. 1 1. 6 & 14 
X X 0 None 1 1 0 1. 7&; IS 

1 1 1 1 8 ... 16 

AD7506 X x x • None 

Al A z AI A. EN'''ON'' 

• 0 0 • 1 1 

• • • 1 1 Z 

• • 1 • I I 
0 0 1 I 1 • • 1 • • 1 S 
o· 1 • I 1 6 
0 1 1 0 1 7 
0 l' I, :1 1 8 
1 " 0 0 1 9 
1 o· 0 1 1 I. 
1 (I 1 0 1 11 , 
1 U 1 1 1 12 
l' 1 U u 1 II 
1 1 0 1 1 1. 
1 I, 1 (I 1 IS 
1 .. 1 , 'I 

" 
16 

X X X X U None 

AD7506 AD7507 . 

Commercial Military . Commercial Military 

450 4QO 450 400 
" 

( 

" .5 t 5 t 

20 to 10 5 

0,7 0.7 

I 1 
I 

t I 

, , 

. . , 

Information .furnished bV Analog, DeVices is believed to be ,ac;c:urate 
·and reliable. Ho~. ,no responsibility is assumed by Analog Devices 
for i1l ute; ,nor for any infringemen1l of patents or ,oth" rigll1lof third 
parties __ ich may result from its use. No license is granted by implica-' 
tion or otherWise uncler any patentor patent righ1l of Analog Devices. 
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HARRIS 
SEMICONDUCTOR 
A OIVlSION Of HARRIS CORPORATION 

Analog CMOS 
MULTIPLEXERS 

Selection/ Guide 

TTL ID(OFF) t(ON) t(OFF) 
-

"HIGH" 

FUNCTION DEVICE FEATURE MIN (V) 

4-CHANNEL LOW RON 

DIFFERENTIAL 
HI-1828A 

lOW LEAKAGE 
4.0 

ANALOG INPUT· 

HI-509A OVERVOLTAGE 4.0 

PROTECTION 

8-CHANNEL LOW RON 
HI-1818A 

LOW LEAKAGE 
4.0 . 

AN,ALOG 

HI-508A OVERVOLTAGE 4.0 

PROTECTION 

8-CHANNEL HI-507 .' LOW RON 2.4 

DIFFERENTIAL ANALOG 

HI-507A OVERVOLTAGE 4.0 

PROTECTION 

16-CHANNEL HI-506 LOW RON 2.4 

ANALOG 

HI-506A OVERVOLTAGE 4.0 

PROTECTION 

HIGH-Z 

HI-1840 OVERVOLTAGE 4.0 

PROTECTION 

NOTE: All data typical room temperature specifications at : 15V supplies, 

NEED EXTRA PROTECTION FOR CRITICAL APPLI
CATIONS? . 

YOU CAN FEEL SECURE WITH THE HARRIS HI·506A/ 
·507A/508A/509A OVERVOL TAGE PROTECTED MUL TI
PLEXERS WHICH CAN WITHSTAND UP TO ±35 VOLTS 
CONTINUOUSLY OR OVER 1000 VOLTS MOMENTARILY 
ON AN ANALOG INPUT. THE INTERNAL PROTECTION· 
NETWORKS NOT ONLY PREVENT SYSTEM DAMAGE, 
BUT PREVENT THE OVERVOL TAGE SPIKES FROM 
APPEARING AT THE MUX OUTPUT. 

YOUR NEARBY HARRIS SEMICONDUCTOR SALES 
LOCATION WILL BE PLEASED TO FURNISH SPECI
FICATIONS ON THE COMPLETE HARRIS LINE OF 
ANALOq MULTIPLEXERS AND CMOS SWITCHES. 

432 

RON(O) (NA) (NS) (NS) PD(mW) 

(TYP) (TYP) (TYP) (TYP) (TYP) 

250 0.05 350 250 5 

1200 1.0 500 420 7.5 

250 0.1 350 250 5 

1200 1.0 500 420 7.5 

170 1.0 300 220 30 

1200 1.0 500 420 7.5 

170 1.0 300 22P 30 
, 

1200 1.0 500 420 7.5 

2000 1.0 500 420 0.6 

PROTECTED MULTIPLEX SWITCH 

OVER VOL T AGE CLAMP 

© Ie MASTER 1977 



HARRIS 
SEMICONDUCTOR, 
A DN'I$IQN OF HARAIS CORPORATtON 

,Analog CMOS 
SWITCHES 

RONU'l') IO(OFF)(NA) _(ON)(NS) 

FUN,CTION ,OEVICE (TVP) c (TYP) (TYP) 

5PST ~ HI-5040' ~O 0,5 370 

2 x SPST HI:-200 55 , , 1 240 

HI-5048 25 "0.5 370 

HI-~1 50, 0;5 370 

4xSPST HI-201, 65 2 180 
I SPOT HI-5050 2~ 0.5 370 

HI-5042 50 , a.5 370 

2 x SPOT HI-5051 
, 

25 ().S ,370 

ttl-5043 50 0.5 ·370 

DPST HI-5044-' 50 0.5 370,' 

2xDPST HI-5049 25 ,0.5, 370 
I , 

50' HI':"5045 0.5 370 

2x DPST 
HI-l800A 125 0.02 500 ' 

(3 ADDRESS) i 

'DPDT HI-5046A 25 0.5 370 
! 

HI-5046 50 0.5 , 370 

4PST HI:-5047A 25 0.5· 370 

HI-5047 50 0.5 370/ 
',' 

NOTE: All data typical room temperature specifications at! 15V supplies. 
- " ~ , , 

DOES YOUR SYSTEM HAV~ ,A LATCH-WP PROBLEM 
THAT IT CAN'T COPE WITH? 

WITH THE HARRIS DEVICES YOU HAVE NOTHING 
TO WORRY ABOUT. THEY'RE' PROBLEM-FREE. 
THAT'S BECAUSE EACH MOS TRANSISTOR ON THE 
CHIP IS SURROUNDED BY AN INSULATING LAYER, 
SO NO FdU~-LAYER PARASITIC SCA'S COULD 
EVER BE CREATED. 

" 
"\ . 

GALL YOUR NEARBY HAR.RI~ SEMICONDUCTOR 
SALES LOCATION FOR COMPLETE SPECIFICATIONS. 

@ Ie MASTER 1977 
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./ 

. 

Selection GUide 

t(OFF)(NS) Po'(mW 

( (lYP) (TYP) 
", 

280 1.5, 

180 ' 15 

280 1.5 

280' - 1.5 

155 15 

280 1.5 

280 1,5 

280 1 1.5 

280 1.5 

(280 - 1.~ , 

280 - 1.5, 

280 1.5 

300 10 
- ' 

280 1.5 

280 1.5 \ 

280 1.5 

~80 1.5 

HARIIIS 

CONVENTIONAL CMOS 
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DP/INS4201 clock generator 

general description 
The OP4201 Clock Generator is designed for 4004 
micro-computer series family applications, and satisfies 
clock signal requirements MCS-40™andFI,PS (4-Bit 
integrated Processing, System) micro-computer devices. , 
An externally ci-ystalcontrolled oscillator is required 
for generation' of TTL .and MOS level clock signals. 
Power "ON" or external reset may be accomplished 
with the DP420t. A single step feature also I exists. 

blOCk diagram 

. \ 

. features 

• Satisfies ,clock requirements for .FIPS and MCS·40 

• Crystal controlled oscillator 

• . MOS and TTL level clock outpijts 

,. Power "ON" and external· reset control 

• . Operative :frequency from de to 6 MHz 

III } MOS 

112 

, XTAL 
PROGRAMMABLE 

4·81T STATIC 
FEEDBACK 

CLOCK 
GENERATOR 

, REGISTER 

,MODE 

I b RESET IN : 
,. SCHMITT 

TRIGGER .....-oVcc 

.....-oVDO 
RESET OUT 

.....-oGND 

NOPEN ~ I SINGLE· I· ~ STOP 
N CLOSED STEP F/F ACt<; 

r; 

connection 'diagram 

.Dual-lri-Line Package 

GNJl 1& If>ZT ' 

.1f>1T 

rPZ 

VDD 

MODE 

NDPEN 

XI 

XZ 

TOP VIEW 
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ac electrical characteristics 
, 

TA = OOC to +70°C, VCC - VOO = 15V ±5%, Gnd = VCC - 5V ±5%, 1.35 ns ~ tcy ~ 2IJ.s 

PARAMETER CONDITIONS MIN TVP MAX UNITS 

tcy . Clock Period Mode = VCC tXTALx7 ns 

t¢pw Clock Pulse Width Mode = VCC (217\tcy-10 (217)tc (217ltcy+1O ns 

t¢01 . Clock Delay From ¢1 to ¢2 Mode = VCC (2/7)tcy-10 (2/7)tcy (2I7)tcy+10 os 

t¢02 Clock Delay From ¢2 to ¢1 Mode = VCC (1/7)tcy-10 (l/7)tcy (1/7)tcy+10 ns 

tcy Clock Period Mode = VOO tXTALx8 ns 

t¢PW. Clock Pulse Width Mode = VOO (1/4)tcy-10 ! (1/4)tcy (1/4)tCy+10 ns 

t¢Ol Clock Delay From ¢1 to ¢2 Mode = VOO (1/4)tcy-10 (1/4)tcy (1/4)tcy+10 ns 

t<1>02 Clock Delay From <1>2 to ¢1 Mode = VOO (1/4)tcy-10 (1/4)tcy (1/4ltcy+l0 ns 

t¢03 TTL Clock toMOS Clock Skew 0 20 40 ns 

t¢r,t<1>f Clock Rise and Fall Time C'- = 300 pF = ¢1,¢2 25 50 ns 

CL = 50 pF = ¢1T,¢2T 

to Delay From ACK to Stop CL = 20 pF 60 500 ns 

"-
0 ..... 
0 
::J 

pin description "C 
c 
0 
0 Pin No. Designation Description of Function Pin No. Designation Description of Function 

E 1 GNO Circuit ground potential. This 9 N.CLOSEO Input of single step circuitry to 
Q) pin can be left floating for low which normally closed contact en power application. MOS clock of SPOT switch is connected. 

al output will be operative. TTL 10 ACK Acknowledge input to single 
C clock outputs will not. step circuitry normally con· 
0 2 ¢IT Phase 1. TTL level clock output. nected to stop acknowledge ..... 
a:s Positive trUe. output of 4004. 
Z 3 ¢2 Phase 2. MOS level clock outPut. 11 STOP Stop output of single step cir· 

·4 VOO Main power supply, pin. cuitry normally connected to 

VOO= VCC - 15V ±5%. stop input of 4004. A SPOT 

5 MODE Counter mode control pin. 
toggle switch may be inserted 
in this line for RUN/HALT 

Determines whether counter control. 
divides basic frequency by 8 

12 RESET IN Input to which RC network is or 7. 
Mode = VCC;':"7 connected to provide power on 

Mode = VOO;+8 reset til1)ing. 

6 N.OPEN Input of single stepcircuitry to . 13 RESET OUT This signal is active low. 

which normally open contact of 14 ¢1 . Phase 1 MOS level clock output. 
SPOT switch is connected. 15 VCC Circuit reference potential-

7 Xl External crystal connection. most positive supply Voltage. 
This pin may be driven by an 16 ¢2T Phase 2. TTL level clock output. 
external frequency source. X2 Positive true. 
should be left unconnected. 

8 X2 External crystal connection. 
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absolute maximum. ratings (Note 1) recommended operating conditions 
Vcc":' VOO de Supply Voltage 
VIN Input Voltage 
TS Storage Temperature Range 
Po Package Dissipation 

-0.5 to +18 VOC 
VOO - 0.3 to VCC + 0.5 VOC 

.:.a5·C to +l50·C 
500mW 

TL Lead Temperature (Soldering, 10 seconds) 300·C 

VCC - VOO de Supply Voltage 
VCC - Gnd de Supply Voltage 
VIN Input Voltage 
T A Operating Temperature Range 

dc electrical characteristics TA =oOe to +70oe, Vee - voo;" 15V±5%, Gnd = Vee - 5V ±I)% 

PARAMETER CONDITIONS MIN TYP MAX 

ICC Supply Current (Measurement Static Operation, 300 

in Vee Pin) Pin 6, Pin 9 = Vce, 
Pin 12, Pin 10 = VOO: 

Pin 7 = Vce 

Dynamic Operation, 25 

5.185 MHz Crystal, 

CL = 20 pF, 4>1 and ¢2 

1L1 Input Leakage Current VIL = VOO. All Inputs 1 

Except Xl, X2, N. Open, 

N, Closed 

VIH Input High Voltage All Inputs Except Xl, X2, . VCe-lo5 ·VCC+O.5 

Reset 

VIL Input Low Voltage All Inputs Except Xl, X2, VOO VCe-13 

Reset 

VOH ' Output High Voltage Capacitive Load Only Vce-lo5 VCC 

VOL Output LowVqltage Capacitive Load Only VOO VCe-13.4 

VOH ¢lY, ct>2T, Output High Volta~e IOH = -400p.A VCc-O·75 

VOL ¢H, ct>2T Output Low Voltage IOL =1.6 mA Gnd+0.5 

IOL ct>l, ¢2 Sink Current VOUT =. Vec, Pulse 400 

Width ~ lp.s 

IOH ct>l, ct>2 Source Current VOUT= VDO 180 

IOL ct>1 T, 4>2T Sink C'Jrrent VOUT= Vce 15 

IOH ct>1T, 1/>2T Source Current VOUT= VOO 8 

IOL Reset Sink Current VOUT= Vce 6 

IOH Reset Source Current VOUT= VOO 6 , 
IOL Stop Sink Current VOUT= VCC 

IOH Stop Source Current VOUT= VOO 1 

VIL Reset Input Low Voltage VOO VCC-~l 

VIH Reset InpU't High Voltage VCC-6·5 Vce+0 .5 

RI Pull-Up Resistance on N.Open, 1 VIN= VOO 20 120 

N., Closed 

. CIN Input Capacitance All Inputs Except Xl, X2 5 

15VOC 
5VOC 

Vooto VCC 
O·C to +70·C 

UNIT$ 

p.A 

mA -

p.A 

V 

V 

V 

V 

V 

V 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

V 

V 

kil 

pF 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed; they are not meant to imJ)ly 
that the devices should be operated at these limits. The table of "RecOmmended Operating Conditions" and "Electrical Characteristics" provides 
conditions for act\lal device operation. 
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timing diagrams 

switching time wavefonns 
tey 

r-,.iO% IiOK \iO% 
Irio/ 

"" 
I 1--""" '<>DI . ~ '<>D2- ..,- I- ...,...:.. 

~ "" liOK-l .lrIo 

'I 

OZT l'f-l.5v 1.5V) I.5V 
3.&V \ 

• .lV 

Il,.&v " UV-\. 
~ 

·IT 

ACK __ /111% 
, If-·· .----.D--,-...,·,-8rt.-l-1· ",,' _________ _ 

STD' 

m·.~ -t:\ .~ J U~l"'._;",,_. __________ _ 

physical dimensions 

8.82& 
RAD 

t=UioTx:-::1 ~: . r GLASS 
"14' 1111111 ,t 

0.280 
MAX 

""r:I-r;;rr.r"r.T"T':1M":TTl'TT.T"'~ 

Cavity Dual-In-Line Package (J) 
Order Number DP4201J 

National Semlcondu,torCotporation I 

2900 Semiconductor Driw, Santa Clar., California 85051, (408) 737-5000JTWX (810) 339-8240 
National Semiconductor GmbH . 
808 Fueratanfe'dbruck, Indu.lri •• lr .... 10, Weal Germany,,;r_'_. (08141) 1371/Tol •• 05-27649 
Nallonal SemIC:ORductor (UK) Ltd. 
Larkfiold Industrial Ellata, G ..... OCk, Scotland, Ta ... (0475) 33251/70'0. n8-632 

Molded Dual-In-Line Packlige (N) 
Order Number DP4201 N 

~ 

I\~ 

~~ 
'.IV 

Hatumat does not ,ssum! any ,.sponSI!»!!l, for u~e of any CirCUitry described; no cirCUit palent licenses are implied; and National reserves t~e rilbt, at an, time without notice. ~D chaRP said circultrr. 
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~., National . 
D Semiconductor 

.DP8212 8-Bit Input/Output Port 

general description .features 
• 8-Bit Data Latch and Buffer The DP8212is an 8-bit input/output port contained in a 

standard 24-pin dual-in-line package. The device, which 
is fab'ricated using Schottky Bipolar technology • is part 
of National Semiconductor's N 8080 microcomputer 
family. The DP8212 can be used to implement latches, 
gated buffers. or multiplexers. Thus, all of the major 
peripheral and input/output functions of a microcom
puter system can be implemented with this device. 

• Service Request Flip-flop for Generation and Control 
of Interrupts· . 

• 0.25mA Input Load Current 

• TRI-STATE TTL Output Drive Capability 

• • Outputs Sink 15mA 

• Asynchronous Latch Clear 
The DP8212 includes an 8-bit latch with TRI-STATE® 
output buffers, and device selection and control logic. 
Also incfudedis a service request flip-flop for the genera
tion and control of interrupts to the microprocessor. 

• 3.65 V Output for Direct Interface to INS8080A 

• Reduces System Package Count by Replacing Buffers, 
Latches, and Multiplexers in Microcomputer Systems 

N8080A microcomputer fami,ly b,lock diagram 

" 

I l-

<1>1 & <1>2 CLOCKS 

01'8224 
CONTRO L SIGNALS 
(RESET & READY) 

CLOCK 
GENERATOR 

& SYNC INS8080A 
DRIVER MICROPROCESSOR 

WAIT 

- HOLD -(SYSTEM 
OMA REa') 

CONTRO;L' t01-DO _tA15-AO .1!GNALS 
(WR.DBIN, . 

, & HLDA) 10PT;oN~1 
STSTB OP02281 I BUFFERSI, I 

OP0230 LDEC~~S..J 
SYSTEM 

CONTROllER 'r AOOR'ess 
BUSEN BUS (16) 

fOATABUS (8) -CO.NTROl (51 -, 

-
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"-

" 

roo- " - lL 

-

SYSTEM 

RiSET 
CLR 

+5V 
MO 

OSl 

OS2 -
" 

I-

1-

l-
',,-

- " 
" .. 

,," 

" 

ROM, 

RAM, 

,INTERRUPT. 
DEVICE 
SELECT 

& 
CONTROL 

LOGIC 

l • ST8 

DATA 
LATCH 

& 

80UW~RTS ' 

OP0212 

PARALLEl 
.1/0 

INTERFACE 

SERIAL 
I/O 

INTERFACE 

. 

INT 

...... 
" 

SYSTEM 
INTERRUPT 

}
, OUTPUT 

DEVICE 

c 
" (X) 
I\) .... 
I\) 

(X) 
I 

CD _., ,.. 
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absolute maximum ratings 

Temperature Under Bias Plastic ... , . -65°C to +75°C 
Storage Temperature ........... -69°C to +160°C 
All Output or Supply Voltages ....... -0.5V to +7V 
All Input Voltages ............ , .. -1.0V to 5.5V 
Output Currents ..................... 125mA 

Note: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at tl1eseiimits is not intended and 
should be limited to those conditions specified under dc electrical characteristics. 

dc electrical characteristics 
TA = o°c to +75°C,Vce = +5V ± 5% 

Limits 
Symbol Parameter Unit Test Conditions 

Min. Typ. Max. 

IF 
Input Load Current 

-0.25 rnA VF =0.45V STB, OS2, CLR, Ol,-Ols Inputs 

IF 
Input Load Current 

-0.75 rnA VF=0.45V MO Input 

IF 
Input Load Current 

-1.0 rnA VF = 0.45V OS1 1nput 

IR 
Input Leakage Current 

10 I1A VR = 5.25V 
STB, OS2, CLR, 011-0lslnputs 

IR 
Input Leakage Current 

30 I1A VR = 5.25V MO Input 

IR 
Input Leakage Current 

40 I1A VR = 5.25V OS1 1nput 

Vc· Input Forward Voltage Clamp -1 V Ic = -5mA 

VIL Input "Low" .voltage 0.85 V 

VIH Input "High" Voltage 2.0 V 

VOL Output "Low" Voltage 0.45 V IOL = 15mA 

VOH Output "High" Voltage 3.65 4.0 V IOH = -lmA 

ISC Short Circuit Output Current -15 -75 rnA Vo = OV 

1101 
Output Leakage Current 

20 . I1A Vo = 0.45V/5.25V High Impedance State 

Icc Power SlJpplyCurrent 90 130 rnA 

I 

capacitance * 
F = 1 MHz, VSIAS = 2.5V, Vec = +5V, TA = 25°C 

Limits 
Symbol Test 

Typ. Max. 

CIN OS1, MO Input Capacitance 9pF 12pF 

CIN OS2, CLR, STB, 011-018 Input Capacitance 5pF 9pF 

COUT 001-008 Output Capacitance 8pF 12pF 

* Th is parameter is sampled and not 100% tested. 
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, , 

. ac electrical charaqteristics 
TA = o°c to +75°C. Vee =+5V ± 5% 

, 

Symbol Parameter 
Limits' 

Min. Typ. 

tpw Pulse Width 30 

tPO .. Data to Output Delay 
., 

tWE Write Enable to Output Delay 

,tSET Data Setup Time 15 

tH Data Hold Time 20 

tR Reset to Output Delay 

ts Set to Output-Delay 

tE Output Enable/DisablE! Time \ 

te Clear to Out~t Delay 

, 

, 
, 

I 

switching' characteristics 
( , 

. Conditions of Test: 
, 

1. Input Pulse Amplitude = 2.5 V. , 
/ 

2. Input Riseand Fall Times = 5ns. 

3. Between 1 V and 2 V Measurements made at 1.5 V 
'i with 15mA & 30pF Test Load. ( 

Test Load 
.. 15mA &·30pF 

.' v e 

·~300 
'-j~ 

TO 

· :::~t· ,.. .. 

:~600 

, ":p-
" , 

\ 
, 

• including jig & probe capacitance 

i 

; 

, ) 

@ Ie MASTER 1977 

Max. 
Units I 

ns 

30 ns 

40 ns 

ns 

ns 

40 ns, 

30 ns 

45 ns 
55 \ ns 

AltemataTest Load 

.~. Vee 

~: 10k 
~ 

,TO 

D,u.T·:l 

:'" Ik 

'''''! <4 

":p-

" 

I 

, 

, 

) 

'. 

/ 

Test Conditions 

" 

\ 

r 

-1. 

I 
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DATA . 1.5~---------------~---¥.sv 

.----------". I;:=IPW' ,', IH~ '--------

STBOR DS\.DS2 I.St. ~\.l.S_V _______ _ 
I--IWE--I 

...... I ,....---------------
OUTPUT ' . . \it. .' 

. ~~v , ' _______________________ J \0-_________ _ 

DSpOSZ 1.5i " \-SV ' 
_______ --~--IE:j 'r.:.._!!~~~~l~T.!2!'.!!! __ l:._-~-::1-,----

OUTPUT , ' , \:/ . . lIoj..---.-. . . 'I'~ ~ ______________ J" . 

____ ....., ........ r-IPW--j __ ----
CLR ,.5\' ·f.SV 

L== Ie . 'j ,.. _____ .... ___ _ 
DO " , ' , • ' . ~.5V 

._-----------------..;----------' ..... ------
DATA 1.5~-------------------~.5V 

.-----------. ISET "~I' IH ·~I ... ------
STB DR OS, ~ OSz 1.5V 

""'" ... ):~;---~-----------"--~----
----------------, 

STS 

_____ 1_.5J'~~1.-5V--------------------------~ 
os,.osz 1.5V 

1.5V 

IR-I '--~-----';'---' 

, " 

O.SV 
t \lOH 

* • 
• O.SV 

VOL 

, J 
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applications in microcomputer systems (cont') 

Interrupting Input Port Interrupt Instruction Port 

INPUT. ___ ... 
STROBE 

. (fROM INPUT 
DEVICE) 

SYSTEM 
INPUT 

SYSTEM 
RESET 

B 

DATA 
BUS 

RESTART 
INSTRUCTION 

(RSTO ~ RST7) 

VCC 

STB 

"' ___ T:J~~~R~~CKT INTERRUPT ACKNOWLEDGE ... ---..,.1 

/ 01 
02 
03 
04 

INSB088A 05 
Os 

, 01 

I. 
SYNC 

OBIN 
~1 ~2 

12V" 

ovJ \. -..oil 

/ 

@) Ie MASTER 1977 

22 15 

-
ClOCK GEN 
.. DRIVER 

DR 
TO CPU • 
INTERRUPT INPUT 

Output Port (with Hand-Shaking) 

DATA 
BUS 

_--... OUTPUT STROBE 

STB 
-(HANO·SHAKING 
SIGNAL FROM 
OUTPUT DEVICE) 

SYSTEM 0 UTPUT 

SYSTEM RESET 

SYSTEM_ .. _..,.I 
INT.ERRUPT 

i:'] PORT SELECTION a..._--.... !::f (LATCH CONTROL) 

10 

• 8 
7 
3 
4' 
5 
6 

J!!.......;.-
jlL-

_\-
~TU 

INS8080A Status Latch 

Y 
4--i 

.16 
18 
2 
22 

~ 

'Vce 

, 

, 

STATUS 
LATCH ' 

01 DO ~ 6 

ij;: 
~ DP8212 
It§-
~ 

CLR 
os. MO os 

13 12 yf 

DATA BUS 

INTA 
Wii 
STACK, 
!lLTA 
OUT 
Ml 
INP 
MEMR 

OBIN 

BASIC 
CONTROL 

. BUS 

DATA 
BUS 
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p.,ysical dimensions. 

1.021 ' 
ItAD 

/ 

I" '11~ 
",15 

~~.."."..".,..1 

F~,'," MAX 

0.lOI 
0.111 

1---.:::' , 

~-~ •. 
'J 1'_1.0&0 _I I D,'OO -1'. w. ~~ 

10.100 ---, 1'8.010 l'U82 MIN 

/ Ceramic Dual·ln·Llne Package (J) 
Order N,umber DP8212J 

,UIU 
RAG 

'--'------I 

1 
... 411 

~~"i"l'i"i'i'i~,j. 

F ' UOI 

fa~ , ~ ... 
, D.a15· 

\---8.125 ::::~ 

EpoxV Dual-in·Line Package IN) 
Order Number DP8212N 

National Semiconductor Corporation ' 
2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-SOO01TWX (910) 339-9240, 

National Semlconductoi GmbH 
808 Fu_ralenfeldbruck, Indu.,riestr .... 10, Wesl Germany, Tele, (08141) 1371fT_I •• 05-27649 
NatIonal Semiconductor (UK) Ltd. ' , 
Larkfield Induslrial E.,a,., ·Greenoc1c, Scolland, Tel •. (0475) 33251ITel •• 778-632 



~National 
a Semiconductor 

DP8224 Clock Generator and Driver 

general description 

The DP8224 is a clock generator/driver contained in a 
standard, 16-pin dual-in-line package. The chip, which is 
fabricated using Schottky Bipolar technology, generates 
clocks and timing for National Semiconductor's N8080 
microcomputer family~ 

Included in the DP8224 is an oscillator circuit that is 
controlled by an external crystal, which is selected by 
the designer to meet a variety of system speed require
ments. Also included in the chip are circuits that provide: 
a status strobe for the DP8228 or DP8238 system 
controllers, power-on reset for the I NS8080A micro· 
processor, and synchronization of th,e READY input to 
the INS8080A. ~ 

logic diagram and pin configuration 

m> XTAll 

OSCILLATOR 

DD XTAl2 

[[> TANK 

II> SYNC 

0:> RESIN D 

SCHMITT 
INPUT 

0 

0:>- ROYIN D 0 

C 
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features 

• Crystal-Controlled Oscillator' for Stable System 
Operation 

• Single Chip Clock Generator and Driver for INS8080A 
Microprocessor 

.• Provides Status Strobe for DP8228 or DP8238 System 
Controllers 

• Provides Power-On Reset Aor INS8080A Micro
processor 

• Synchronizes READY Input to INS8080A Micro
processor 

• Provides Oscillator Output for Synchronization of 
External Circuits ' 

• Reduces System Component Count 

OSC OD 

</>1 G> RESET VCC 

</>2 m:> RESIN 15 XTAll 

<1>2 (TTl) [i:> RDYIN 14 XTAl2 

READY 13 TANK 
8224 

SYNC 5. 12 OSC 
STSTB [[> 

</>2 (TTl) 11 </>1 

SfSTli 10 </>2 

GND VOD 

D> RESET 

READY [D-

C 
-cJ 
Q) 
N 
N 
~ 

0 -0 
(") 

""' Q 
CD ::s 
CD ... 
Q) 

6" ... 
Q) 
::s 
Q. 

C ~ 

0 ... ..... _. 0 

<' ::J 

CD "0 
c: ... /8 
E 
Q) 

(f) 

ctS 
c: 
0 ..... 
ca 
Z 
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~bsolute maximum ratings 
, 

(NOTE 2) , operating conditions 
I 

\ 

-
Sup'ply Vc:>ltage, V CC ...... : .............. 7 V· Min. Max. Units 

I 
Voo ... · ............ '.' ... 15V Supply Voltage 

Inpt,Jt Vol,tagf(! ................... -1.0V to +5.5V Vcc 4.75 5.25 V 

Storage Temperature Range ........ -65°C to. +150°C Voo 11.4 12.6 V 

Lead Temperature (Solderil1g, 10 seconds) ..... 300°C Temperature '0 70 °c , 
,/ I 

i 

, 

-, 
de electrical characteristics 

I 

TA = o°c to+70°C; Vcc '" +5.0 V ± 5%; Voo = +12 V ± 5%. 

Symbol Parameter 
Limits 

Units Test Conditions 
Min. Typ. Max. 

IF Input Current Loading -0.25 mA VF=0.45V 

IR Input Leakage Current 10 p.A VR = 5.25 VI 

Vc Input Forward Clamp Voltage 1.0 V Ic= -5 mA 

VIL Input "Low" Voltage 0.8 V Vcc= 5.0 V 

VIH Input "High" Voltage 
2.6 V RESIN Input 

'2.0 V All Other Inputs 

VIWVIL RESIN In,put Hysteresis 0.25 V Vcc =5.OV 

. . 
0.45 V 

(rP1, rP21. Ready, Reset, STSTB 

VOL Output "Low" Voltage 
IOL = 2.5 mA 

0.45 V 
All Other Outputs 

, IOL=15mA 

Output "High" Voltage . 
VOH 

rP1, ¢2 9.4 V IOH = -100p.A 
READY,RESET 3.6 V IOH = -100p.A 'I 

\ All Other Outputs 2.4 V IOH == -1 rnA 

ISCI1 ] 
Output Short Circuit Current. 

-'10 -60 mA 
Vo'= (J V 

(All Low Voltage Outputs Only) Vcc = !:i.0 '" 

Icc Power Supply Current 115 mAo 

Ibo Power Supply Current 12 mA 

Notes: 
1. Caution - 1/>1 and 1/>2 output drivers do not have shOrt circuit prot~ction. 
2. "Absolute Maximum Ratings" are those values beyond which the safetY of the device cannot be guaranteed. Except for "Operating 

Temperature Range" they are not meant to imply that the devices ~hould be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

crystal requirements 

Tolerance ........ .' ... ~ . ; 0.005% at o°c to +7(jOC 
Resonance ........... ; ... Series (Fundamental) * 
Load Capacitance ............... ;20 pFto 30 pF 
Equivalent Resistance ... ' ............ 75 n to 20 n 
Power Dissipation (min). .................. 4mW 

*With tank circuit use 3rd overtone mode. 

, 

-
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ac electrical charicteristics 
TA = o°c to +70°C; Vcc =+5.0 V ±'5%; Voo = +12 V ± 5%. 

, Symbol Parameter 
Min. 

~1 1/>1 Pulse Width 
2tCY 
-- - 20ns 

9 

1/>2 Pulse Width 
5tCY 

~2 -- - 35ns 
9 

, t01 1/>1 to 1/>2 Delay 0 

1/>2 to 1/>1 Delay 
2tCY 

t02 -- -14ns 
9 

1/>1 to 1/>2 Delay 
2tCY 

t03 --
9 

tR 1/>1 and 1/>2 Rise Time 

tF 1/>1 and 4>2 Fall Time 

to</>2 1/>2 to 1/>2 (TTL) Delay -5 

1/>2 to STSTB. Delay 
6tCY 

toss ~- - 30ns 
9 

STSTB Pulse Width 
tCY 

tPIIIJ - - 15ns 
9 

4tCY 
tORS RDYIN Setup Time to StatusStrobe 50ns- --

9 

tORH RDYIN Hold Time After STSTB 
4tCY 
--

9 

I 4tcy . 
tOR READY or RESET to ¢2 Delay -- - 25ns 

9 

tCLK CLKPeriod 

fMAX Maximum Oscillating Frequency 27 

CIN ' Input Capacitance 

test circuit 

INPUT 

f" 
GND 

© Ie 'MASTER 1977 

, Limits 

Typ. Max. 

2tCY 
-- + 20ns 

9 

20 

20 

+15 

6tCY 
--

9 

tCY 
-
9 

8 

. 

Vee 

Rl 

,-

,~ 

Rt 

"*" GND 

\ 

Units Test Conditions 

, 

ns 

CL = 20 pFto 50 pF 

1/>2 TTL, CL = 30 pF 
ns R1 = 300n 

R2 = 600n 

STSTB, CL = 15 pF 
I 

R1 = 2kn 
R2 = 4kn 

Ready. & Reset 
CL = 10pF 
R1 = 2 kn 
R2= 4kn 

MHz 

Vcc = +5.0V 

pF 
VOO=+12V 
VSIAS = 2.5 V 
f = 1 MHz 

" 
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. -
waveforms 

\ 

tCY 
tR- _t.l~ ~tF I , 

I '\ ~l-.1 
tOl 

" .z 
~ 

~ ~t03~1 
~z 

toz 

-4 I:::.tO.Z to.2_ 

~ .2mU f 
) 

\ I 
( 

SYNC I 
.1~_:11 14 

, 

t ~j " toss I 

I 
, 

STSTB 

tORS .1 , ' I . tDRH J ___________ 
ROYIN ._--

I -------------------------
DR RESiN ----------------

/' l---,tOR-

.---------------------~-READY OUT '- -----'---- ~----------~-------------. 
I---to,,-

RESET OUT 

VO~TAGE\MEASUREMENT POINTS: 1/>1. 1/>2 Logic "0" = 1.0V. Logic "1" = a.ov. AI! other signals measured at 1.5V. 
, 

( 

'. 

( 

/ 

ac electrical charicteristics (For tey = 488.28 ns) 

TA = oOe to +70°C; Vee = +5.0 V ± 5%; Voo = +12 V ± 5%. 

Parameter 
Limits 

Symbol 
Min. Typ. Max. 

Units Test Conditions 

tl/>1 ~1 Pulse Width 89 ns tey = 488.28 ns 

l.p2 ~ Pulse Width 236 ns 

t01 DelaY~1 to ~ 0 ns 

t02 Delay ~2 to ~1 95 ns ~1 & ~2 Loaded to 

t03 Delay ~1 to ~ Leading Edges 109 129 ns CL = 20 to 50pF 

tr Output' Rise Time 20 ins, 
. 

tf Output Fall Time " 20 ns 

toss tf!2 to STSTB Delay 296 '326 ns 

t01/>2 ~ to ~ (TTL) Delay -5 +15 ns 

tpw Status Strobe Pulse Width 40 ns 

tORS RDYIN Setup Time to STSTB -167 ns Ready & Reset Loaded 
to 2 mA/l0 pF 

tORH RDYIN Hold Time after STSTB 217 " ns All measurements 

tOR READY Or RESET to ~2 Delay 192 ns referenced to 1.5 V 
unless specified 

fMAX Oscillator Frequency 18.432 MHz otherwise. 

o I,e MASTER 1877 



. DP8224 functional pin definitions, 
. \ 

The followir1g describes the function of all at the DP8224 
input/output pins. Some of these descriptions reference 
intern'al circuits. 

INPUT SIGNALS 

Crvs~1 Connections (XTAL 1 and XTAL 2): Two inputs 
that connect an external, series resonant, c(vstal to the 
oscillator CircLiit of the DP8224. Normally, a funda
mental mode crystal is used to' determine. the basic 
operating frequency of the oscillator. However, overtone 
,mode crystals may also be used. The crystal frequency 
'is hine times the desired microprocessor speed (that is, 
crystal frequency" 1/tcv x 9). When the crystal fre-, 
quency is above, .10 MHz, a selected capacitor (3 to 10 
picofarads) may have to be connected in series with the ' 
crystal to produce the'exact desired frequency. 

Tank: Allows the use of overtone mode crystals with 
the oscillator circuit. When an overtone mode crystal is 
used, the tank input connects to a Pllrallet d: network. 
that is flccoupled to ground. The formula 'for determin
Ingthe ,resonant frequencY of this LC network is as 
follows:', 1 " ' 

F=--
211'y'LC, 

Synchronizing (SYNC) Signal: When high, indicates the 
beginning of a new machine cycle. The I NSSOSOA, 
microproces~or outputs a status word (which describes 
the current machine ,cycle) onto its data bus during the 
first state (SYNC interval) of each ma~hine cvcle. 

Reset In (.RESIN)~ Provides an automatic systerri reset' 
and . start-up uponapplication of power as follows. The 
FfESTN inputr which is obtained from the junction of 
an external_ RG netw~rk that'is connected between Vee 
and ground, is routed to an internal Schmitt Trigger' 
circuit, This circuit converts the slow transitiolJ of the 
power supply rise into a sharp, clean edge when its input 
reaches a pred~termined value. When this occurs, an 

internal D-type flip-flop is synchronously reset, thereby 
providing the RE;SET output signal discussed below. ' 

For manL!al system reset, a momenta~y contact switch' 
that provides a low (ground) when closed is also con-
nected to the I1ES1'N input. ' ' 

Ready In (RDYIN): An asynchronous REA(jy signal 
that is re-clocked by a Ootype flip~flop of the DP8224 to 
provide the synchronous READY output discussed below. 

+5 Volts: Vee supply; 
I . 

+12 Volts: Voo supply. 

Ground: 0 lIolt nilference. 

OUTPUT SJGNALS ' 

Oscillator (OSC): A buffered oscillator, signal that can 
be used for,ex~rnal timina purpos!ls. '. 

. cp,andtP2 Clocks: Two!non-TTL compatible clock phases 
). '. '. . 

that provide . nonover/apping timing., references for 
:internal storagee/!,ments and logic circuit,S of the 
INSS080A microprocessor. The. two clock p""ses are' 
produced by,' an internal clock generator that consists 
of a divide-b~;nine c~unterand the associated decode, 
gating logic. . 

tP2 (TTL) Clock: A ttL' 1/)2 clock phase that can be used 
for external timing purposes. 

Status Strobe (ris'fB): Activated (lowla.t the start of 
each new l1lachine cycle. The STSTB signal 'is generated 
by gating a high-level SyNC, input with the CP1A timing 
signal from the internal clock generator of the DP8224. 
The S'fSiB signal is used to clock status information 
into the status latch of the DPS22S system controller 
and bus driver. ' \' , 
The power-on reset RESIN input also generates a STSfB 
signal. However, since this signal lasts for a longer 
duration, it is used to reset"the status latch of the 
DP822S; , 

NS080A microcomputer family iblock diagram 
, ' 

o . ROMs 

RAMs 

READY INS8080A 
MICROPROCESSOR ~AI\ALLEL 

SYNC. 110 
INTERFACE 

HOLD 
OP8~24 ISYS'fEM 

DMA RfO,) 

CONTROl AIS- Ao 
SERIAL 

.GNALS 110 
,D81Nf INTERFACE 

RESET IN IIHLOA 
lPOWERON) 

OP8228 

READY iN Sma 'SYSTEM 
CONTROllER 

iiim' 
' EXTENDED 

CAPA8Il1TY. 
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0.025 
RAD 

"1-f~3:: 
~~~~~~~~~~~9~, GLAU 

0.092 
DIANOM 

PIN NO. 110ENT 

0.280 
MAX 

1o..o.r.r-r::T'"'I"::T'"~I'"T:T"'I'~-1 

Order Nufllber 8224(J) 

MAX -
.... -----0.810-------11 

't 
0.250 

±0.005 

~;;:;:r.::;:::;:::;=;:::;::=r::;:=;::;=;:~--..l 

~. 
. 0.040.. 0.130 . . TYP-· ±0.005 

0.065 ~- ~ 
. . ~o 

I - 325 +0.025 - I r-v- .:.0.0151 

1 . 
. --i~~ 

0.025 I-- . I I 0.100 _ I\-- 0.018 0.125 
±O,OI5 -, r-TYP -, ±D.. MIN 

. Ord., Number 8224(N) 

NatIomII ..... lconductor Corporation .. 
2800 Seml_duclor Drlw, Senta Cia .. , california 85051, (408) 737-5000ITWX (810) 33N240 
NatiCIIIIII Semiconductor GmbH . 
808 F\HIrllenfeldbruck, Indullrl"',... 10, Well Germany, T.I •• (08141) 1371/Tel •• 05-27648. 
Natio..alleaIIconductor (UK) Lido. . ' 
LaIkII .• ld Indullrl" E_, G_noclc, Scotl.nd, T .... (0475) 332511T.1 •• 778-832 

NltiOftlI dQlS not anurn. an, r.sponslbillt, for use of In, circuitry described; ·no·~,rcuit ItIt.nt hullStS ". implied; and N.ti~1 reserves tile ri.ttt, .t In, ti ... without,notice. to elll.,. aid circuitry. 

Cl ,0 MASTER 1877 



~National 
D Semiconductor 

DP8228/DP823~ system controller and bus,. driver 

general description 

The' DP8228/DP8238 is a system controller/bus driver 
contained in a standard, 28-pin duaHncline package. 
The chip, which is fabricated using Schottky Bipolar 
technology, generates all the read and write control 
signals required to directly interface the memory and 
input/output components of National Semiconductor~s 
INS8080A microcomputer family. The chip also provides 
drive and isolation for the bidirectional data bus of the 
I NS8080A microprocessor. Data bus isolation enables 
the use of slower memory and input/output components 
in a system, and provides for enhanced system noise 
immunity. 

A user-selected ,single-level interrupt vector (RST 7) 'is 
.provided by the 'chip for use in the interrupt structure of 
small systE!ms that need only one basic vector. No 
additional components (such as an interrupt instruction 
port) are required to use the single interrupt vector in 
these systems. The DP8228/DP8238 also, generates an 
Interrupt Acknowledge (I NT A) control signal for each 
byte of a multi byte CALL instruction when an interrupt 

i.s acknowledged by the INS8080A. This feature permits 
the use of a multilevel priority interrupt structure in 
large, interrupt-drive-n systems. 

features 
• Single Chip System Controller and Bus Driver for 

INS8080A Microcomputer Systems 

• Allows Use of Muliibyte CALL Instructions for 
i Interrupt Acknowledge 

• Provides User-Selected Single-Level Interrupt Vector 
(RST 7) 

• Provides Isolation for Data Bus 

• Supports A Wide Variety of System Bus Structures 

• Reduces System Component Count 

•. DP8238 Provides Advanced Input/Output Write and 
Memory Write Control Signals for Large System 
Timing Control 

N8080A microcomputer family block diagram 

.. 
<1>1 & <1>2 CLOCKS ROMs 

DP8224 CONTROL SIGNALS r-+ CL(}CK (RESET & READY) 
GENERATOR 

.& 
DRIVER SYNC INS8080A 

MICROPRCfCESSOR H 
WAIT_ o. 

HOLD' " 
RAMs 

~Jr~rGr-- I- -I ... . ,.. 
~ 07 - DO A15 - AO 

PARAllEl 

• 1/0 

CONTROL. .. 
1-+ 

INTERFACE 

~'GNALS . I- -( .DBIN, 

-~ & HLDA) BIDIRECTIONAL III. BUS DRIVER 

H 
1 t SERIAL 

110 

~ 

INTERFA.CE 

r~-~--~, I- -I .... 

mi'li SYSTEM I OPTIONAL I 
CONTROllER I BUFFERSI I 

~ . LOGlC I DECODERS I 
BUSEN L""Tc-- J AODRESS o. EXTENDEO 

OP82281 BUS 06) -,. CAPABILITY 
DP82l8 -1- o. . 

DATA BUS (8) 
I-

CONTROL (5) 
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absolute maximum ratings 
, 

Temperature Under Bias ........... '. OOG to +700 C 
Storage Temperature ............ _65°C to +l50oC 
Supply Voltage,_Vee .............. -0.5 V to +7 V 
Input Voltage .................. -1.5 V to +7 V 
Output Current. . . . . . . . . . : . . . . . . . . . . . 100 mA 

\ 
dc electrical characteristics 
T A ~ O°c to +70oC; Vee =5 v'± 5% .. 

Symbol Parameter 
Min. 

Ve Input Clamp Voltage. All Inputs 

'Input Load Current 
SiS'FB 

IF 02& 06 
Do. 01. 04. 05. & 07 

'All Other Inputs 

Input Leakage Current 

IR 
STSTB 
DBo-DB7 
All Other Inputs 

VTH Input Tbreshold Voltage. All Inputs , 0.8 

ICC Power Supply Current 

Output Low Voltage 
VOL 00- 0 7 

All Other Outputs 

. Output High Voltage 
VOH 00- 0 7 3.6 

All Other Outputs 2.4 

los Short Circuit Current. All Outputs 15 

10 (off) Off State Output Current 
All Control Outputs 

lINT '\ INTA Currel1t 

Notes: 
1. Typical valu!lS are for T A = 25° e and nOl1)inal supply voltages. 

capacitance . 
, This pe";'metar is periodicallv sampled and not 100% tested. 

Symbol Parameter 
Min. 

Limits 
Typ,l1J Max. 

Units 

CIN Input Capacitance 8 12 .pF 

C9UT 
Output Capacitance 

7 15 pF 
Control Signals 

I/O 
I/O Capacitance 

8 15 pF 
(0 or DB) , 

, 

454 

" 

.! 

; 

. Limits 
Units Test Col'lditions~ 

Typ.!1J Max. 

0.75 -1.0 V Vee"':' 4.75 V; le= -5 mA 

I 500 IlA Vee = 5.25 V 
750 IlA VF;= 0.45 V 

I 

250 IlA 
250 IlA 

100 1lA Vee = 5.25 V 
20 IlA VR = 5.25 V 
100 IlA 

2.0 V Vee = 5 V 

( 140 190 mA Vee = 5.25 V 

0.45 V Vee =4.75 V; IOL = 2 mA 
0.45 V 10L = 10mA 

3.8 V f Vee = 4.75 V; 10H = -10 IlA 
V 10H=-1 mA 

90 mA Vee = 5 V 

100 IlA Vee = 5.25 V; Va = 5.25 V 
-100 p.A Vo= 0.45 V 

5 mA (See Test Conditions-Pg. 3) 

I 

-

, , 

, 
, 

( . . 
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ac electrica'l characteristics 
, T A';' o°c to +70°C; Vee = 5 V ± 5%. 

Symbol Parameter 

tpw Width of Status Strobe 

tss Setup Time, Status I nputs Do - 07 

tSH Hold Time, Status Inputs Do - 07 

toe Delay from STSTB to any Control Signal 

tRR Delay from DBIN to Control Outputs 

tRE Delay from DBIN to Enable/Disable 8080 Bus 

tRO Delay from System Bus to 8080 Bus during Read 

tWR Delay from WR to Control Outputs 

tWE Delay to Enable System Bus DBo'; DB7 after STSTB, , 

two Delay from 8080 Bus Do - 07 to System Bus DBo - DB7 during Write 

tE Delay from System Bus Enable to System Bus DBo- DB7 

tHo HLDA to Read Status Outputs 

tos Setup Time, System Bus Inputsto HLDA 

tDH Hold Time, System Bus Inputs to HLDA 

test conditions 
VSIAS = 2.5 V, Vcc = 5.0 V, T A = 25°C, f = 1 MHz. 

OUTPUT 
PIN 

-

Test Load[21 

~_,;NO 

Limits 

Min. Max. 

22 

8 

5 

20 60 

30 

45 

30 

5 45 

30 

5 40 

30 

25 

10 

20 

2. For 00-07: R1= 4 kil, R2 =~, CL = 25 pF. For all other outputs: R1 = 500 n. R2 = 1 kU. CL = 100 pF. 

@ Ie MASTER 1971 

INTA Test Circuit (for RST 7) 

/ 
---~ 

+12 V 

~ 
1 kH ± 10% -? 

OP8228/8238 

23 
INTAIC)o--.... 

liNT 

Units 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
I 

ns 

ns 

ns 

ns 

ns 

ns 

Condition 

CL = 100 pF 

CL=100pF 

CL'" 25 pF 

CL = 25 pF 

CL =100pF 

CL = 100 pF 

CL=100pF 

CL=100pF 

CL =100pF 

455 

I-
o ....-
o 
:::s 
"C 
c: 
o o 
E 
(E. 
(ij 
c o 

....-
CO 
Z 



.... o 
'0 
'~ 

"0 
c: 
o 
.2 
E 
(J) 
en 
as 
c: o 

.;; 
as :z: 

456 

waveforms' 

STATUS STROBE 

8080 DATA BUS 

DBIN 

HLDA 

iNTi. lOR. MeMR 
DURING HLDA 

SYSTEM BUS DURING READ 

INS~08oA BUS DURING READ 

WR 

iiiWDR liED 

INS8080A BUS DURING WRITE 

SYSTEM BUS DURING WRITE 

T2 

r--.~ __ iiii_ , 
... V 

ISS"':'I ~rrsHl -IRR""=-

IDC_ Ih- .... I.:. f..-IHD 
I ' 

IDS_I-- ---:I-IDH -------- 1-".-- ----------------------"-- ~ --'----------
.. !IR~ ~ ~r IRE ' --------1-'1"'---14 I ]Il10---'----------

IRE- I-
-, 

*IOC -+ ~ " 1-
I""" tWR_ +- -I1_twR 

J, --------- " 1 

----------'---";"--..;._. , 
IWD ---------

IW_ 
SYSTEM BUS ENABLE \, J 

-rlE r __ 11:1_ , , ' 
SYSTEM BUS DUTPUTS :..------:---------< r------------:--

1~ 
, -

VOLTAGE ~EASUREMENT POINTS: DO - 07 (when outputs) logic "0" = 0.8 V. logic "1" = 3.0 V.AII other signals measured at 1.5 V . 

-Advanced IIOW MEriiiW for 8238 only. 

DP8228/DP8238 functional pin definitions 

The folloWing describes the function of all of the 
DP 8228/DP 8238, pinouts. Some of these descriptions 
reference internal circuits. 

INPUT SIGNALS 

Status Strobe (STSTB): Activated (low) at the start of 
each new machine cycle. The STSTB input is used, to 
store a status word (refer'to chart) from the INS8080A 
microprocessor into the internal status latch of the 
DP8228/DP8238. The I NS8080A outputs this status 
word onto its data bus during the first, state (SYNC 
interval) of each machine cycle. 

Data Bus In (DBIN~: When high. indicates that the 
INS8080A data bus is in the input mode. The DBIN. 
signal is used to gate data from memory or an input/ 
output device onto the data bus. 

Write (WR): When low. indicates that the data on the 
iNS8080A data bus are stable for WRITE memory or 
output operation. 

Hold Acknowledge (HLDA): When high. indicates that 
the INS80SOA data and address buses will go to their 
high impedance state. When in the dall! bus read mode. 
DBIN input in the high state. a high HLDA input will 
latch the data bus information into the driver circuits 
and gate off the applicable contro,l signal TlO"R. MEMR. 
or INTA (return to the output high state); 

Bus E:nable (BUSEN): Asynchronous DMA input to the 
internal gating array of the DP8228/DP8238.When low. 
normal operation of the internal bidirectional bus driver 
and gating array occurs. When high. the bus driver and 
gating array are driven, to their high impedance state. 

Vee Supply: +5 volts. 

Ground: 0 volt reference. 

OUTPUT SIGNALS 

Memory Read (MEMR): When low. signals data to be 
loaded in from memory. The M'EMF! signal is generated 
by strobing in status word 1. 2. or 4. (Refer to status, 
word chart.) 

Memory Write (MEMW): When low. signals data'to be 
stored in memory. The MEMW signal is generated for 
the DP8238 by stro'l:~ing in status word 3 or 5. (Befer to 
status word chart.) For the DP8228. the MEMW signal 
is generated by gatin'g a lo~-Ievel WR input with the 
strobed in status word 3 or 5. , 

Input/Output Read (I/OR): When low. signals data to be 
loaded in from an addressed input/output device. The 

" IIOR signal is generated by strobing in status word 6. 

1t1put/OutputWrite (l/OW): When low. signals.data to 
be transferrlld to an addressed input/output deVice. The 
I/OW signallfor' the DP8238 is generated by strobing in 
status word 7. For the DP8228 the I/OW signal is 
generated by' gating in a' low-level WR input with the 
strobed in stat4s word 7. ' 

InterruPtAckn~wledge (lNTA): When low. indicates that 
an interrupt has been t;lcknowledged by the INS8080A 
microprocessor. The I NT A signal is generated by strobing 
'in status word 8 or 10. 

Single Levellntel\rupt (RST 7): When thelNTA output 
is tied to 12 V tl1rough a 1 kU resistor. strobing in status 
work 8 or 10 will cause the CPU data bus outp,uts, when 
active. to go to the high state.' , 

INPUT/OUTPUT SIGNALS 

CPU Data (07 - Do) Bus: This bus comprises eight 
TRI-STATE input/output lines that connett to the 
INS8080A microprocess~r. The bus provides bidirec-

(!D Ie MASTER 1977 
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DP8228/DP8238 functional pin definitions (con'd.) , 
tional communication between the CPU, memory, and 
input/output devices for instructions and data transfers. 
A status word (which describes the current machine 
cycle) is also outputted on this dati bus during the first 
microcycle of each machine cycle (SYNC,., logic 1). 

System Data (DB," DBol Bus: This bus comprises eight 
TRI·STATE input/output lines that connect to the 
memory and input/output components of the system. 
The internal bidirectional bus dr~ver isolates the 
DBr DBo Data Bus from the D, - Do Data Bus. 

Status Word Chart 

Status Data Bus Bit 
Machine Cycle Word D, 06 D5 D4 D3 D2 

Instruction Fetch 0 0 0 0 

Memory Read 2 1 ' 0 0 0 0 0 

Memory Write 3 0 0 0 0 0 0 

Stack Read 4 1 0, 0 0 0 

Stack Write 5 0 0 0 0 0 1 

Input Read 6 0 0 0 0 0 

Output Write 7 0 0 0 0 0 

Interrupt Acknowledge 8 0 0 1 0 0 0 

Halt .Acknowledge 9 1 0 0 0 0 

Interrupt Ac::knowledge While Halt 10 0 0 0 0 

DP8228/DP8238 block diagram and pin configuration 

OD
D' ...... 
D2_ 

Dc;:'~A D3_ 
BUS D4_. 

05_ 
D6_ 
01 .... 

BIDIRECTIONAL 
BUS DRIVER 

~~B~.~--------------------~ 

.-OBO 

.....-DB, 

.....- 082 

.....-083 
.....- 084 
.....-085 
.....-08& 
_OBl 

OBIN~~--______________ "";"-I 

im~~------------------------~ 

SY~EM DATA BUS 

HlOA~~--------------------------L ____ ~ 
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~National ' 
D Semiconductor 
DP8300 PACE bidirectional transceiver element (PACE BTE/8) 

general description 
The OPS300 is ,an 8-bit TRI-STATE® MOS/TTL bus 
transceiver element speeificallyintended for application 
in PACE microprocessor-based systems. Its electrical 
characteristics and control flexibility make the BTE/S 
attractive in other applications requiring the translation 
of MaS current outputs to high fan-out TTL levels. 

Two BTE/S devices provide complete system buffering 
for all 16-bit address and data input/output between the 
PACE CPU and' all system memory and peripheral 
interfaces. 

In the driving mode, the MaS sense amplifiers convert 
the MaS current outputs of the PACE CPU to a fan-out' 
30 (50 mAl TTL system bus. [This characteristic makes 
the BTE/S an ideal buffer (driving mode only) for the 
PACE system timing and control bus consisting of the 
address data strobe (NAOS)' input data strobe (IDS)' 
output data strobe (ODS) and the four output control 
flags (Fll, f12, F13, F14).J 

In the receiving mode the BTE accepts bus data through 
high impedance input buffers and applies the TTL 
signals to the PACE I/O pins. 

block diagram 

MOS DATA BUS 

Signal' ~ N Signal ~ Signal ~ Low Active Signal 

logic diagram 

A third mode allows both the MaS and TTL bus to be 
placed in the, TRI-STATE(high impedance) mode. This 
function facilitates direct memory access (OMA) over 
the TTL system bus. 

A latched chip enable allows the use of multiplexed 
address/data lines to drive CE 1 ,and CE 2*, selecting the 
BTE/Sfor an input cycle. The latching function may be 
eliminated by connecting the strobe to ground. 

features 
• High TTL fan-out eliminates additional buff~ring 

requirements 

• Low system data, bus loading for minimum input drive 

• TR I-STATE data ports and chip enables maximize 
application flexibility 

• 8-bit parallel data flow reduces system package count 

• ,Pin-outs are compatible with hybrid version and 
simplify system interconnections and layout 

• Latched chip enable ,simplifies transmit/receive 
control 

• High voltage output high level (VCC - 1.1 V) on 
TTL bus 

connection diagram 
Dual-In-Line Package 

NC 24 Vcc, 

MBIIO 00 23 BOliO 00 

MBI/O 01 22 BOliO 01 

MBI/O 02 21 BOI/O 02 

MBI/O 03 20 BOliO 03 

MBI/O 04 19 BOliO 04 

MOllO OS lB BOliO OS 

MOllO 06 1-1 BOliO 06 

MBI/O 07 ,. BOliO 07 

NC 
10 15 CE 1 

WBO* 11 14 CE 2* 

GNO 12 13 STR* 

TOP VIEW 

truth table 
to tn + 1 

CE 1 CE 2" STR' WBD', TRANSCEIVER MODE 

X X X 0 ' Receiving MOS Bus and Driving 
TTL Bus 

X X 1 1 Mode tn: See Note 1 

0 0 0 1 TRI,STATE Mode 

0 1 0 1 TRI,STATE Mode 

1 0 0 1 Receiving TTL Bus and Driving 
MOS Bus 

, 
1 1 0 1 TRI,STATE Mode 

Note 1. 'On the positive-edge transition of STR * logiC conditions pre
sent on CE 1 'and CE 2* at the time of transition will be latched intern
ally. The transceiver will either be in the TRI-STATE or receiving mode. 
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absolu,te maximum ratings (Note 1) recommended, operating conditions 
./ 

Supplv Voltage 7V MIN MAX UNITS 
Input Voltage (All Inputs Except MBIIO Input Active)' 5.5V 

, 

Output Voltage 5.5V 
Supplv Voltage (VCCI 4.75 5.25 V 

MaS Bus Input Current ±10mA Temperature IT AI 0 +70 c c' 
Storage Temperature -65'C to +lSOoC , 

',Leed Temperature (Soldering, 10 secondsl 3OO'C 
\ 

~haracteristics dcelectrical (Notes 2 and 3) 

PARAMETER , I CONOtTlONS I 'MIN I TVP I MAX I UNITS 

TTL BUS PORT (BOliO 00-07) I 

VIH Logical "1" Input Voltage 2.0 V 

VIL Logical "0" Input Voltage , O.S V 

VOH Logical "'" Output Voltage I WBD~ =O.SV, 10H =-, rnA Vcc-t.t VCc-O·S " V 

MBIIO = 0.5 lTlA 10H =-5.2 rnA 2.4 3.7 ,V 

VOL Logical "0" Output Voltage WBO;' = o,av, I 
IOL '= 20 rnA 0.25 0.4 V 

MBI/O '=100~A 10L = SOmA 0.4 0.5 V-

ios O",tpiJt Short Circuit Current WBO* = 0.8V, MBIIO = 0.5 rnA, -10 -35 -75 rnA; 

'lOUT = OV, VCC = 5.25V, (Note 4) 

IIH Logical "1" Input Current WBD* = 2V, VIH = 2.4V 80 ~A 

II Input CLirrent at Maximum WBO" = 2V, VIH '" 5.5V, 1 rnA 

Input Voltage 
~ 

VCC= 5.25V , 

IlL Logical ·;O~' Input Current WBO* = 2V, VIL = 0:4V -10 -2SO J1A 

VCLAMP Input Clamp Voltage WBO* = 2V, liN = ~12 mA -0.2 -1.5 V , 

'100 Output/lnput Bus Disable Current WBO* = STR* = 2V, BOliO = O.4V -80 SO p.A 

to 4V, Vce'''' 5.25V 

Mas BUS PORT '(MBI/O 00-07) -, 
10 Logical "0" Input Current WBO* = O.BV,IOL(TTL) = SO mA, -5.0 0.10 rnA 

VOL < 0.5V, (Note 5)-

11 Logical "1" Input Current WBD* = O.BV, 10H(TTL) = -,1 mA, 0.50 5.0 mA 

VOH ;:::: 'ICc - 1.1V, (Notes 5 and 6) , -

Vo Logical "0" Input Voltage WBO* = O.BV, 10'L(TTL') = 50 rnA, o.a V 

VOL <0.5V 

V1 Logical "1" Input Voltage WBO~ = O.BV, 10H(TTL)': -1 rnA, 2.0 1.5 ',' V 

VQH;::::VCC-l.1V 

VOH Logical "1" O",tput Voltage WBO* = CEl = BOlIO = 2V, ' 2.4 3.3 V 

10H(MOS)= "":1 mA, CE2*= 

STR* = O.BY 

VOL Logical "0" Output Voltage 
" 

weo* = CEl =.2V, 10L(MOS) = 0.2S 0.5 V 

( SmA, CE2* ~STR*,= BOI/0=0.8V 

lOS Output Short Circuit Current WBO* =. CEl = BOliO = 'IN, -7 -15 ~5 mA 
',-':. ,VCC = 5.25V, VOUT = OV, 

STR*= CE'l* = O.!~\(, (Note 4) 

VCLAMP InpufClamp Voltage liN = -12 {llA -1.5 V 

100 Output/lnput Sus Disable Current , MBI/O = O.4V to 4V, VCC = 5.25V -SO SO p.A 
,,: 

CONTROL INPUTS (Weo*, CE1, CE2". STR*), 

VIH 
, 

Logical "1" ,Input VQltage 
, 

2.0 V 

VIL Logical ~·O·: Input Volta~ 
I O.S V 

IIH Logical "1" InputQurrent :VIN= 2.4V '20 ~A 

11 Input Current at Maximum VIN= 5.5V 1.0 m~ 

Input Voltage , 
-
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dc electrical characteristics (Continued) (Notes 2 and :3) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

CONTROL INPUTS (WBO*. CE1, CE2*,STR*) (continued) 

IlL Logical "0" Input Cmrent VIN = O.4V -250 -400 I1A 

VCLAMP Inpl,Jt Clamp Voltage liN = -12 mA -0.85 -1.5 V 

POWER SUPPLY CURRENT 

ICC Power Supply Current VCC = 5.25V 70 110 mA 
) 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. They~re not meant to 
imply that the devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions for actual device operation. 
Note 2: Unless otherwise specified, minImax limits apply across the 0° C to + 70° ~ temperature range and the ~. 75V to 5.25V power supply range. 
All typicals are given for VCC = 5V and T A = 25°C. ". ' 
Note 3: All currents into d'evice pins are shown as positive, out of devic!,! pins are negative. All voltages are referenced to ground unless otherwise 
noted. 
Note 4: Only one output at a time should be shorted. 
Note 5: The MBI/O Input Characteristic Graph illustrates this parameter and defines the regions of guaranteed logical "0" and logical' "1" out-
puts. See equivalent input structure for clarification. When the MBI/O input is loaded with a high impedance source (open), the TTL output will 
be in the ,logic "0" state. 
Note 6: The maximum MOS pus positive input current specification is intended to define the upper limit on guaranteed input clamp operation. 
At higher input currents JuP to the absolute maximum rating) clamp operation is not guaranteed but TTL bus logic state is valid and no device 
damage will occur. 
Note 7: In most applications the MOS bus data lines are higher impedance and more.sensitive to noise coupling than TTL bus lines. Conservative 
design practice would dictate routing MOS bus lines away from high speed, low impedance TTL lines and MOS clock. lines or providing a ground 
sh ield when they are adjacent. 

, 

ae electrical eha raeteristies VCC = 5V ±5%, TA = O°C to +70°C 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

DATA TRANSFER SPECIFICATIONS 

Receiving Mode (1301/0 Bus to MBI/OBus) WBD* = 3V, CL = 15 pF, tpdO 17 40 ns 

R L = 1 kn, (Figures 4 and 6) tpdl 20 40 ns 

Driving Mode (MBI/O Bus to WBD* = CEl = OV, tpdO 40 60 ns 

BOI/O Bus) STR* = CE2* = 3V, tpdl 40 60 ns 

CL = 50 pF, RL = 100 n, 
(Figures 3 and 5) 

TRANSCEIVER MODE SPECIFICATIONS 

Select Bus 

tDS Chip Enable Data Set-Up (Figure 1) 45 23 ns 

tOH Chip Enable Data Hold (Figure 1) 0 ns 

tES Set-Up (Figure 1) 0 ns 

TTL Data Bus (BOI/000-07) 

tBO 00 Bus Data Output Disable CL= 5 pF, RL = 100 n, (Figure 1) 5 20 50 ns 

tBO OE Bus Data Output Enable CL = 50 pF, RL = 100 n, (Figure 1) 25 80 ns 

tBO IE Bus Data Input Enable (Figure 1) 30 ns 

tBO ID Bus Data Input Disable (Figure 1) , 30 ns 

MOS Data Bus (MBI/OOO-07) 

tMB 00 MOS Bus Output Disable CL = 15 pF, RL = 1 kn, (Figure 1) 15 50 100 ns 

tMB OE MOSBus Output Enable CL = 15 pF, RL = 1 kn. (Figure 1) 50 lQO ns 

tMB 10 MOS Bus Input Disable' (Figure 1) 55 ns 

tMB IE MOS Bus Input Enable (Figure 1) 20 ns 

Select Bus 

tCLR Clear Previous Chip Enable I (Figure 2) I I 25 I 50 I ns 
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equiva'ient, circuit MOS Bus Oriver Input 
vec 

D~~~~~~" ____ -4~ .... - .... -. 

typical applications (Note 7) 
T 'cal C t' O' , ypl onnec Ion IBgram ...! V ~ NC 

2 
M8)/0 DO 

CC 23 
BDI/O 08 

22 3 
BDlio 01 MBIIO 01 

,4 21 
MlI/O 02 BDIID02 , 5 20 
MBI/OO3 BDI/O 03 

6 
~ 

19 
MBIIO 04 BDI/O 04 

7 f 18 
MillO 05 CI BDI/O 05 

B 17 
MillO 06 8DI/0 06 

9 I 16 
MBIIO 07 BOliO 07. 

..!2 NC CE 1 J!..... ; 
II 

WBO* CE2* 
14 " . .---!! " 13 

GNO, STR* 

.......!. 904 DOS 
40 

---2. D03 006 
39 

3 
002- 007 38 ..! VCC~ NC 

4 37 2 23 
001 008 MBIID 00 BOliO 00 

5 36 3 22 
000 009 MBIIOOI BOliO 01. 

6 3S. 4 21 
IDS 010 MBIIO 02 BOliO 02 

7 34 5 20 
'ODS 011 MBIIO OJ BOliO 03 

B 
012 

33 6 8 19 
NAOS MBIIO 04 BDIIO 04 

..! 32 7 ... 18 
NHALT 'D13 MBIIO 05 f BDIIO 05 Q 

..!! PACE 31 8 17 
CONTIN 014 MBI/O 06 801/006 

.!!. 30 " 9 16 
JC 14 015 MBIIO ~7 BDI/O 07 

..!! 29 ,.!! ,!!.-JC IS (-:ol2V) VGG NC CE I 
'13 .!!. Il 14 
'~ JC 13 BPS WBD* ' CE 2* 

27 ~ 13 ...;.;. NIR5 EXTEND 

* 
GND STR* 

...!! 26 
NtR4 'NINIT I 

...!!. NI1I3 ClK ~ 
,2!. NtR2 NClK ~ .... 
~Fl1 VBB 

23 I ..! V ~ NC 

r~ FI2 ' 
FI4 

22 . 2 CC 23 , 
MBIIO DO BOliO 00 

.2!!, V~ (+5V) , FI3 
21 3 22 

MBIIOOI BDI/OOI 
4 21 

MBIIO 02 BOliO 02 
5 20 

MIllO 03 .. BOliO 03 
6 .. 19 

MBI/O 04 ... 
801/0~ .. 

7 ~ IIi 
MBI/O 05 BOliO 05 

8 
MSI/O 06 8DIID 06 

17 

, -! MBI/O 07 BOliO 07 ~ "-

.!! NC CE 1 
15 ' 

...! NC U VCC ~(5V) 
2. NC CK~ ~ WBO* '''"9 / ~ STR* 13 _ 3 ~ GI'IO 

HO: 
Xl CLK 

4 
iii 

13 
X2' NCll< ~ 

~ fl 12 H2V) 
CRYSTAL EXTC VGG 

6 
Q 

~ NINIT 
TClK NCK , 

~ 10 

,::: i='CI ;: i='C2 
.... TClK* lCK '~ 

~ GNO lCK*~ ~~ 
I ""E- ., CNOV 

Dj';F 
... 1 

,_L...1, _ 
C3~ .. 

lI""l ..L 
to- r, I,J lMI03 0 I .F 

-- '''~3,V T' 
. . ~ 

5V 

TTL tlK 
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8DII 

8DII 

8DII 

IDII 

BDII 

BOil 

BDII 

8i111 

000-

001-

002-

083-

004-

005-

006-

007-

1 

1 

8011 

BDII 

OOB-

009-

010-

011-

012-

013-

Ol4~' 

015-

BDII 

BOil 

BDII 

8DI/ 

BDII 

BDII 

B F14 

B 

B 

8 

F 13 

FI2 
FII 

8ADS· 

OOS

IDS-

N 

B 

8 
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typical applications (Continued) 

*See Note 7 

464 

* CI 
CD 
;: 

DP8300 
BTE/8 

* * a: N 

t; 0,,", 

'"' 

DP8300 
BTE/S 

110 PORT 
1 

Multiplexed TTL System Bus· 

DP8302 
STE 

""' '"' 

PACE 

INITIALIZE 

DP8300 0 

BTE/8 

* * * Q a: N -
CQ ..... W w 
3: en t.J ,u 

5V 
..... -----------------... -J\j'V\r-( .. I .. ) 

110 PORT 
2 

110 PORT 
30 

110 PORT 
4 
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-co 
""-w 
I-m. 
w 
(J 
ct 
£L ---..., 
C 
CD 
E 
CD -CD ... 
CD 
> .-
CD 
Co) 
U) 
c 
ca .... I..., -ca c 
0 .-..., 
Co) 

! ,'-
"tJ .-
.Q 

'W 
0 
ct 
£L 

i 
0 
0 
(V) 
CO \ 

£L 
C 

.j 
j 

physical, dimensions 

" 

r 0.600 0.030 
,0.6211 MAX 

,
M = ~r r .... -----...J..-:+ ~~~: 

0.625 :~:~~. 

11,' 
O.UO 0,550 

PI" "0. I 
IDENT ~~~JI 

• 0.610' -0:208 ' 
;------MAX~' ,MAX 0.050 

mmmm=+"r' 
--i I-. 0.010 ~ L.- 0.100 --ll-. 0.0l8==±' 
. , "g.010 . ,0.010 '0.002 ;'," 

cavity Dual-In-Line Package (01 
Order Number DP8300D' 

0.062 
RAD ~ 

I' 
~ .•. 1.270 MAX 

..l.-. " iO.OO~ 
, 

' '. ", lVP, '0.160 

0.015 '. ' L' ~. 
T 

. ',1 0.315 
,! '~~ ~~ . '-0.125 MIN 

0.015__ 'L-- '0.100'· 0.018. MIN 
!0.015 I ' TVP '0.003 

Molded Dual-In-Line Package INI 
Order Number DP8300N 

'I i 

,Manufactur.d under on. or more of the follow,nl U.S,' DatenlS, 3083262. 3189758. '3231797, 3303356, 3317671. 3323071. 3381071. '3408542, 3421025, 3426423. 3440498. 3518750. 3519897. 3557431, 3560765. 
3566218. 3571630. 3575609, 3579059. 3593069: 3$97640. 3607469. 3617859, 3631312, 3633052. 3638131. 3648071, 3651565. 3693248. 

r ". 
National Semiconductor Corporation ' . 
2900 Semiconductor l:>rlve. San.!a Cfara. California 95051. (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH . 
808 Fuer~ten'eldbruck. Induslri.ltra.se 10. West Germany. Tele. (08141) 1371/Telex 05-27649 

Nallonal Semiconductor (UK) Lid. 
Larkli~'d Induslria' E~lal.i Greenock. SColiand. Tele .. (0475) ~251/Tel.x 778-632 

.. 

NahonaJ does not assume any responsibility for use GLany CirCUitry described; no CIrCUit patent. Iteenses are Imphedi and Natronal reserves the right. a~ any time Without notice, to c'han,e said Circuitry" .... l.J. 1 
@ Ie ~ASTER 1977 ~ 

.i... o ..... o 
:::s 
"C r::: o 
.2 
~, 

C/) 

tao 
t: o 

+=i a:s 
Z' 



466 

~.National 
. D Semiconductor 

c 
" CD 
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N 

~ m 
. DP8302 PACE system timing element (PACE STE) 

~ 
fa. 
CD 

general description 

The PACE STE provides an oscillator'; CPU clock 
driver, and TTL system clocks in a single 16-pin DIP. 
The STEis intended specifically for applict;ltion in PACE 
micfoprocessor-based sy.stems. 

An external crystal provides frequency control. True and 
complemented non-overlapping clock outputs are 
generated at one-half the oscillator frequency, Non
overlap intervals may be controlled with a single external 
capacitor. Series damping resistors are provided on the 
MOS (CPU) clock outputs (elK, NCll{I), 

TTL level system clock out.puts are also provided to 
facilitate the synchronizing of system operations, . 

_ block and connection diagrams 

FREQUENCY INPUT 

rI> mc 4-"':"'0--

11> X2 

0:> XI 

DIVIDE BY 2 eKl I NON-OVERLAP CKT 
I 
I 
I 
I 
I 
I 
I 
I 

features 

• Internal Oscillator Driven Di~ectly ·from External 
Crystal, Minimizing Package Count 

• External Oscillator Input Maximizes -Application 
Flexibility 

• TTL System Clocks Simplify Interfaces and Facilitate 
Synchronization of System Operations 

• MOS Clock Outputs, No External MOS Clock Drivers 
Required . 

• High Voltage Output High level (VCC - 1.1 V) on 
TTL System Clo,:ks 

LCO' [D-

co rn> 

CLK G> I 2Si! 

1~ 
I GNO [D I 
I 

lill 
I 

2sn 
NeLK G:> 

NCO m> 
LCO m> 
TCWO::> 

r.tLK[D 

/ 

Dual'ln-Line Package 

NC VcclSVI 

'Nt CO 

XI CLK 

X, _K 

EXTC 'IGo{-ny) 

TelK NCK 

TClK'° 
I. 

LCK 

GNO .. 9 leI-

TOIl VIEW 

Signal" == N Signal == 
Signal == Low Active Signal 

NC = No Connection 

3 ... _. 
3 _. 
::::s 

CC 
CD -CD 
3 
CD a. 
~ 

~ o 
m 
~ m 
'-' 
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,recommended crystal specifications 

• . At-cutcrystal 

• 4.0MHz ± 0.1%, or 2.6667 MHz ± 0.1%, fundamental 
rylode . 

• 5.mW maximum 

• 15Q n maximum sedes resistance 

functional description 

OSCILLATOR " '. . 
The oscillator incorporates a low-power inverter biased 
in the linear region utilizing an internal feedback net
work. Anexterrial crystal is' cO'1nected between pins Xl 
and X2 to provide frequency control. EXTC must be 
grounded for this 'operating mode. The circuit board 
traces connectiog the crystal to pins Xl and X2 should, \ 
be as short as possible and should' be physically isolated 
from all high energy level switching signa! traces, par
ticularly the CPU MOS clock I.ines. 

When an external oscillator is to be used in place of the 
internal crystal oscillator, pin Xl must be tied to VGG 
imd pin X2must be left open. -Then, EXTC may be used 
as a TfL inpuffor the external osciilator. . 

timing diagram 

. TCLK.J 

-lIar-
~CLK ___ 

I~'A_' -- tRNCLK 

NCK OR NCLK 

'NOVt • 

\ 

..,.. 
CK OR CLK 

" 

DIVIDE AND SQUARING CIRCUIT 

A flip-flop is used to provide a square wave clock signal 
by dividing the buffered oscillator output by two. The 
outPllts of this circuit are buffered to provide TTL 
system clock sign~IS which lead the .MOS level clock 
outP~ts. 

NON-OVERLAP CIRCUIT 

The Divider output drives a cross-coupled latch contain
ing II delay 'in the, feedback path which insure.s non
Qverlapping MOS clock signals. The delay in the feedback 
path can be increased by connecting a capacitor betWeen 
pins LCK and ,LCK*. The effect of the capacitor on 
increasing the hon-overlap interval is shown in 'the 
Typical Characteristics section: i 

MO.S CLOCK DRIVER , 
The MOS Clocl~ Driver produces output voltage swings. 
from the +5 V supply to the -12 V supply. ClK and 

'NCLK outputs contain a25 n series damping resistor,--
\ ' a typically optimum value for circuit board layouts with 

clock interconnect lines of I'ess than two inches. . 

UndampedMOS clock outputs, C~ and NCK, are also 
aVi;lilable in the event other values of series damping 
resistors are desired. 

It is recommended ~hat 0.1 fJ.F hi~h frequency capilcitors . 
be provided from Vee to ground arid from V GG tb 
ground immediately adjacent to the ST£:. 

1\ 

~llcl~ 

:J 

- """:"FNCLK 

...... 'FClK 

./ 

Times measured at 10% and 90% -

. © Ie MASTER 1977 

Figure 1. 
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absolute maximum 'ratings [1 ] operating conditions 
Supply Voltage (V eel .................... 7.0 V 

(VGG) .................... 15.0 V 

Input Voltage ..... ~ ................... 5.5 V 

Storage lemperature ............ -65°C to +150°C 

Supply Voltage (Vet) 
(VGG) 

Lead Temperature (s'Oldering, 10 secol'lds) ...... 300°C 
Temperature 

de electrical characteristics (Notes 2 and 3) 

Parameter Conditions Min. 

OUTPUT SPECIFICATIONS: 

TCLK; TClK* 

VOH logic "1" Output Voltage Vee=4.75V 10H=-lmA 

IOl=32mA 
VOL Logic "0" Output Voltage Vee = 4.75V 

10l = 50 rnA 

lOS Output Short Ci'rcuit Current (Note 4)., Vee = 5.25V, Vo = 0 

CK, NCK, elK, NClK , 

VOH logiC "1" Output Voltage 10H = -501lA 

VOL logic "0" Outpu\t Voltage 
Vee = 4.75V 10l = l001lA 

VGG = -11.4 V 10l = lOrnA 

INPUT SPECIFICATIONS 

EXTC 

. VIH Logic "1" Input Voltage 

IIH Logic "1" Input Current Vee = 5.25V 
VIN=2.4V 

VIN = 5.5V 

Vil Logic "0" Input Voltage 

'Ill Logic "0" Input Current Vee = 5.25V ' ,Vll = 0.4 V 

VClAMP Input Clamp Diode Vec = 4.75V III = -12mA 

POWER SUPPLY CURRENT 

IcC Supply Current from V ce Vec= 5.25V 

IGG Supply Current from V GG VGG = -12.6 V 

ac electrical characteristics 
, 

Parameter Conditions Min., 

tRCK, tRNCK Cl = 80 pF Figure 1 

tFNCK, tFeK 'CL = 80pF Figure 1 

tNOV1, tNOV 2 Cl = 80pF Figure 1 

tA, to Cl =8QpF Figure 1 

ts,tc Cl=80pF, Figure 1 

tpW 
ICl = 80pF Figure 1 

Crystal Frequency = 4 MHz 

tpw 
Cl:= 80 pF Figure 1 
Crystal Frequency = 2.6667 MHz 

fMAX Maximum Input Frequency \ 

Notes: 

Typ. 

4.25 

-33 

4.0 

Min. 

4.75 
-11.40 

o 

VGG + 0.1 

VGG + 0.2 

. 

Typ. 

20 

20 

12 

10 

8 

, 

Max. 

5.25 
-'12.6 , 
, +70 

Max. 

Max. 

\ 

Units 
V 
V 
°c 

Units 

V 

V 

V 

rnA 

V 

V 

V 

< 

V 

IlA 
rnA 

V 

rnA 

V 

rnA 

rnA 

Units 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

MHz 

1. "Absolute Maximum Ratings" are those values beyond which the sefety of the device ,cannot be guara!lteed. They are not meant to imply 
that' the devices should be operated at these limits. The table of !'Electrical Charecteristics" provides conditions for actual device operation. 

2. Unless otherwise specified, min/max limits apply across the O°C to +70o e temperature range and Vce= 4.75 V to 5.25 V. VGG = -11.4 V 
to -12.6 V power supply range. All tYpicals are given for Vee = 5.0V. VGG = -12V, and T A = +25"C. 

3. All currents into device pins' are shown as positive; currents out of device pins are shown as negative; All voltages are referenceS to ground 
unless otherwise noted'. ' 

4.- Only one output at a time should be shorted. 
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TYPICAL NON·OVERLAP TIME VS, .. 

ao 

... 10 

! 60 ... c .... 
50 '"' ... 

> 
CjI 40 z 

'" z 

! 
30 

> 20 

'" i!} 
10 

NON'()VERLAP CAPICITOR:' 

"' J VCC -5 V 
VGG"= -12 V 
CL' aop! 
TA =.25° 

~ ./ 
/ , 

/ 

/ 
/ 

7 
/ 

25 50 15 100 125 150 115 200 

CNOV (pI) 
NON-OVERLAP CAPACITANCE 

typical applications 
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typical connection diagr~m 

\ 

1\ 

'-t [11M" , 005#--
DOl OOB 39 

~ 002 001 38 
4 001 OOB 37 
5 000' 009 3& 
BIOS DliI 35 
7 DOS 011 34 
B NAOS 012 33 

~ NHALT OIl 32 

~ CONTIN 
PACE 'D14 31 

g JC14 015 30 

~ JC15 1-12 VI VGG r 1 JC II BPS 
~ NIR5 EXTENlJ 

27 
26 ~ NIR4 NIHIT 

~ NIRl CLK ~ g NIR2 24 
NCLK ~I-

~Fll V8B ' ri F12 F14 
22 

!!! Vssl+5VI F13 
21 

/ 

DP9302 

..l NC U VCC 
!.!l5V) 

..1 NC CK ~ 
3 Xl CLK l1-

~fi~ 
4 X2 NCLK .1L...-
5 

VGG 
12 HZV) 

¢S EXTC 

TCLK NCK II 

Cl 

~ TCLK" UK' 
18 

8 
GNO LCK" f!-tt-1 ::;:: 'CZ:: ~I~ CNOV, 

, 

I~ 

, 

t C3 

I 

\ 

DP8300 

~ NC 
2 MBI/!lOO 

MBIIOOI 
4 M81/0 lIZ 
5 M81/0 Ol 
6 MBIIO 04 
1 M81/0ils 

• M81/0 0& 
9 M81/0 01 

.:.? NC 

~ WBO" 

~ GNO 

VCC~ 
BOliO 00 ~ ~ BOIl 

' BOliO 81 ~ I- BOIl 
008 
001 

1002 
1083 
1004 
1005 ' 
10 DB 
1087 

BOliO 02 ~ I- BDI 
801/0 Ol ~ ~ BOI 
801/0 04 ~ I- 101 
BOliO 05 ~ ~ BDI 
801/0 06 ~ ~ BDI 
801/0 01 ~ ~ BDI 
CE1~ , 

CE%"~1 STR"~ 

-4 NC 
2 

DP8308 ~ 
VCC 

BOIIOOO ~ 
3 
4 
5 
B 
7 
8 
9 

.:.? .. ~ 
~ 

-! 
3 

M81/0 00 
M81/001 801/001 ~ 
M81/002 8011002 ~ 
M81/0Dl' 801l00l ~ 
M81/0 04 801/004 ~ 
M81/0 05 81i1/005~ 
MBIIO OB 8DI/OOB ?-
M81/001 801/001 ~ 
NC CE1~ 
WBO"' CE2"~ 
GNO STR" p!.L. 

DP8308 
24 

NC vec '23 
MBIIO 00 BOliO 00 
MBIlOOl BOliO 01 22 

!'""" BPI 100B 
1009 
1018 
1011 
1012 
1013 
1014 
1015 

!"'"' BDI 
!"'"' BOI 
~BOI 

I- BOI 
I- BDI 
~IOI 
~BOI 

R' 
B 

'ZI 4 M81/0 02 BOI/O 02 
ZO 

B 
B 

F 14 
F 13 
F 12 
F 11. 5 

B 
7 

9 
iii 
71 
~ ....... 

-:,l:' 

MSIIO Ol BOliO 03 
M81/0 04 BOliO 04 19 

MBIIO 05 801/005 18 

M81/0 06 801/006 17 
M811001 '801/001 ~ 
NC 

C~E2! ~ VIBO" 
GNO STR" 13 ':" 

NIHIT 

/ 

! 

B 

B 
B 

NBAuS 
ODS 
IDS 

O',ll ...... 
1\ * ........ "'± ' LM103 .4 ~.:I: O.II'F 

+5V 3V -

TCLK 

/ • 

.. 

I 
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physical dimensions 

0.025 
RAD 

"I 0,300 , MAX 

;...t.:::I..J.:.::.I....L.:::.I...JL!!I..;..L.::~L.:.:J....&.::::.L..1:.9~~ Gl~SS 
0.280 
MAX 

~~~...,.......,,.....,,.,.... ....... J 

'0.050J I ' 
MAX ,hOot-

BOTH ENDS ' 

0.100--1 
'0.010 

ORDER NO; OP8302 J 
,16 PIN 0 PACKAGE· 

0,810 

MAX l 
I ,NOM ,"l ~0.090 I' 

0.092 OIA NOM -... ~~~~~~""'!!'~~~~~~---f 

P,IN ~O,lINDENT" ~ ~I" + 0.250 ~l \::J 00.005 

"~ 1 ~~~~~~;;;;I----

r-,-0'30",01 ,~r 
. I r .'" '1.t=1' 
F?r~:. 
t 0.325 +0.025' I r-- -0.015-1 

0.065 rJ 
0.015~" ~T.lyOpO~ 

to.01S , 

ORDER NO. 0P8302 N 
16 PIN 0 PACKAGE -

Ii 

0,130 
,0,005 l ' 0',020 

, , MIN 

, .t -, -1-T 
0,125 
MIN j' .0.018 

,-1 - -0,003 

, ! 

'Manuf •• tured ~n<ler 'one or more of the fOllow,", U,S, p'lents, 3083262, 3189758, 3231797, 3303356. 3317671. 3l2307" 338107l, 34Il8542, 342(025. 3426423. :1440498, J518750. 3519897. 3557431, 3560165, 
3566218, 3571630. 3575609. 3579059, 3593069. 3$91640. 3607469. 36.J7859. 3631312. 3633052. 3638131. 3648071. 3651565. 3693248, ' I 

National SemIconductor CorporatiOn ' ,,' . 
2800 Semiconductor Drive. Santa CI.re.,Californla 95051. (408) 737-5000/TWX (910) 339-8240 
Nalloll8l s.nJconductor GmbH '. -' 
801 Fueratenfeldbruck. Induallieat ... aa 10. Weal Germany. Tele. (08141) 1371/Tele. 05·27849 

, NaIIon8I ..... 1conductor (UK) Lid. 
Larklleld Indualrlal Eatata. G_nock. Scotland. Tele. (0475) ~251/Tel.x 778-632 

NatHln,1 doel not assume an, reiponslbiltty 'OJ use of an, circuitry descrtbed; no ClfCUI( pitent hcenses 'J Im~h'd;"nd N~tional reserves ~. rilh~. 'at any tune without notice, to '.hanp said circuit,.,. 
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DP8304 8-bit bidirectional bus transceiver 

general description 
The DP8304 is an 8-bit bidirectional Bus transceiver 
able to drive a common Bus (B port) or 10 LS. input 
loads (Aport). Inputs to both ports are LSTTL. A chip 
disable provides TRI-STATE® to both ports when high. 

and data flow is controlled by the transmit/receive 
enable. Both outputs provide 3.6V VOH when active. 
Signals are non-inverting for both ports. With T/R low 
data flows from B port to A port. 

connection diagram truth table 

Dual-In-Line Package 

-------..,20 . 
. VCC' 5V 

19 

PIN 
RECEIVE TRANSMIT 

DESCRIPTION APORT 
16 

Chip Disable 0 0 
Transmit/ReCeiVe () 1 
A Port Out In 

BPORT 
15 

B Port In Out 

TOP VIEW 

logic diagram' 

r------, 
I I 

APORT I 
lTH~UGH·o-------------~I-e---4 

BPORT 
>-... -4--0 19 THROUGH 12 

TRANSMIT IJIRrIV( 
11 

CHIP 

• I 
I 
I 
I 
L_ 

DISABLE 0-----... -------'-'" 
9 

DISABLE 

1 
X 

TRI-STATE 
TRI-STATE 

C 
"'0 
00 
W 
o 
~ 

00 
I 

C-._ . ... 
C-_. 
C. 

-
C'" 

5 ... 
~ 

m 
:::l 
en 
("') 
CD _. 
< 
CD 
~ 
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Interface 

DS0025/DS0025C two phase MOS clock driver 

general description 
The DS0025/0S0025C is monolithic, low cost, 
two phase MOS clock driver that is designed to be 
driven by TTL/OTL line drivers or buffers such as 
the DM932, 0S8830 or DM7440. Two input 
coupling capacitors are used to perform the level 
shift from TTL/DTL to MOS logic levels. Optimum 
performance in turn·off delay and fall time are 
obtained when the output pulse is. logically con
trolled by the input. However, output pulse widths 
may be set by selection of the input capacitors 
eliminating the need for tight input pulse control.. 

connection diagrams 
Metal Can Package 

v' 

v· 
Note: Pin 4 connected to case. 

TOP VIEW 
Order Number OS0025H or DS0025CH 

See Package 23 

typical application 

timing diagram 

._------....,--- sv 
A. I",UI pulse width 

tlodtpulse 
width 

Inpu't waveform: 
PRR = 0.5 MHz 
Vp·p = 5.0V 
tt'" If:S; 10ns 

Pulse width: 
A. 1.0", 
8. 200 n, 

© ICMASTER 1977 

V'N 

ov 

features 
• 8-lead TO-5 or 8·lead dual-in-line package 

• High Output Voltage Swings~up to 30V 

• High Output Current Drive Capability-up to 
1.5A 

• Rep. Rate: ].0 MHz into> 1000 pF 

• Driven by DM932, DS8830,DM7440 (SN7440) 

• "Zero" Quiescent Power 

Dual-I n·Line Package 

Ne 1 8 Nt 

INPUT A Z 7 'OUTPUT A 

v- 3 6 V· 

INPUT B 4 5 OUTPUT B 

TOP VIEW 

Order Number DSOO25CN 
See Package 12 

~, 

ac test circuit 

.... -4MlVOUT 2 

*01 is s~ted high speed NPff sWitthing.transistof. 

'-
0 ..... 
0 
::::s 
"0 
C 
0 
0 

E 
(J) 

CJ) 

a:s 
C 
0 ..... a:s 
Z 
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I'nterlace 

050026, 050056 5 MHz two phase M05 clock drivers 

general description 

OS0026/0Soo56 are iow cost monolithic high speed 
two 'phase MOS clock drivers and interface circuits:' 
Unique circuit design provides both very high speed 
operation ·and the ,ability to drive large capacitive loads. 
The device accepts standard TTL/OTL outputs and' 
converts them.to MOS logic/levels. They may be driven 
from standard 54/74 series and 54SI748 .series gates 
and flip-flops or from drivers such as the 058830 or 
OM7440. The OS0026 and OS0056 are intended for 
applications in which the outputyulse width is logically 
controlled; i.e., the output pulse width is equal to ~he 
input pulse width. 

The OS0026/0S0056 are designed to fulfill a wide 
variety of MOS interface requirements. As a MOS clock 
driver for long silicon-gate shift registers, a single clevice 
can drive over 10k bits at 5 MHz. Six devices provide 
input address ancl precharge drive for a ,8k. by 16-blt 
1103 RAM memory system. Information on the correct 
usage of the .oS0026 in these as well as other systems is 

. included in the application note AN-76A. 

The OS0026 and OS0056 are identical except each 
driver in the 050056 is provided with a VBB connection 
to supply a higher' voltage to the output stage. This aids 

connection diagrams (Top Views) 

TO-5 Package 

y-

Note: Pin 4 connected to cae. 

I 

Dual.-In-Line PaCkage 
Ne OUT A y' OUT a 

Ne INA Y- INa 

in pulling up the output when it is in the high state. An 
external resistor tied between these extra pins and a 
supply higher than V+ will cause the output to pull up 
to (V+ - 0.1 V) in the off state. ' 

For OS0056 applications, it is required that an external 
resistor be used to prevent damage to the device when 
the driver switches low. A typical V BB connection is 
shown on the next page. 

These devices. are available in 8-lead TO-5, one watt 
copper lead frame .8-pin niini-OIP, and one and a half 
watt ceramic 'DIP, and TO-S packages. 
. . 

fea~ures 

• Fast rise and fall times-20ns with 1000 pF load 
• High output swing-'-20V 
• High output current drive-±1.5 amps 
• TTL/OTL compatibie inputs 
• High rep rate-5 to 10 MHz dependinQ on power 

dissipation 

• Low power consumption in MOS "0" state-~ mW 
• Drives to 0.4V of GNO -for RAM address drive 

1'0-8 Package Dual-ln·Line Package 
y+ Ne OUla Ne IN8 Ne Ne 

INA 

INB 

Ne Ne OUT A Ne .INA Ne Y-

Order Number DSOO26H 
or DSOO26CH 

Order Number DSO026CN 
See Package 12 

Order Number DS0026G 
or DSOO26CG 

Order Number DSOO26J, DSOO26CJ 
or DSOO26W. 

See P!lCkage 23 

TOoS Package 

y' 

y-

Note: Pin 4 connected to CUt. 

Order Number DSOO5&H 
or DSOO56CH 
See Package 23 

Dual·ln-Line Package 
OUT A V+' Vee BOUT B 

VBBA IN A V- I~B J 
Order Number DSOO56CN 

See Package 12 

See Package 25 

TO-8 Package 

INA 

IN a 

Order Number DSOO56G 
orDSOO56CG 
See.Package 25 

See Package 9 or 27 . 

Dual-In-Line Package 
v+ -Veas OUT 8 Nt IN' 

14 13 12 

Ne Y... OUT A Ne INA Ne 

()rder Number DS0056J 
or DSOO56CJ 
See Package 9 

Y-
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Interface 

081603/083603. ,D83604'. 0$55107/0875107. 
0855108/0875108. 0875207. 0875208 dual line receivers, 

general'description 

The nine products described herein. are TTL 
compatible dual high sPeed circuits intended for 
sensing in a broad range of systjlm applications. 

, While the primary usage will be for line receivers 
or MOS sensing, any of the products may effec-

, tively be used as voltage compar.ator~, level trans
lators, window detectors; transducer preamplifiers, 
and in 9ther sensing applications. As digital line 
receivers the products are applicable' with the 
0S55109/0S75109 and OS55110/0S75110 com
panion drivers, or may be used in other balanced 
or unbalanced party-line data transmission systems. 
The improved input sensitivity and delay specifi
cations of the OS75207, OS75208 and, 0S3604 
make them ideal for sensing high performance 
MOS memories as well as high sensitivity .line 
receivers and voltage, comparators. TRI;STATE® 
products enn~nce bused organizations. 

conr;lection diagrams 
Dual-In-Line Package 

JNPUT INPUT OUTPUT STROB£ 
~- ~ ,8 ~ n ~ 

INPUT 

.. " 
INPUT ,,' 

TOP VI~W 

STROlE 
16 

STROB£ 
S 

Order Number DS55107J, DS75107J, 
DS5510SJ,DS75108J, DS75207J 

or DS75208J 
Sea Package 9 

Ordei' Number DS75107N, DS75108N, 
1)S75207N or DS75208N 

See Package 14 

8ND 

order Number DS55107W or DS5510aw ' 
Sea Package 27/ 

product :selection guide 
-

'·features 

• Diode protected input stage for power "OFF" 
condition 

• 17 ns typ high speed 

• tTL compatible 

• ±10 mV or ±25 mV input sensitivity 

• ±3V input common-inode range 

• High input impedal')C8 with normal Vee, or 
Vee =OV 

• Strobes for channel sele~tion 

Ii TRI-STATE outputs for high speed buses 

• Dual circuits 
• Sensitivity gntd. over full' common-mo~e, range 
• logic input clamp di9des-l1'leets both "A~' and 

"B" version specifications 

• ±5V standard supply voltages 

I .• 

IIIPUT 
I. 

Dual-I n-Line Package 
''''UT ""UT, OUTPUT STROI' 

Vcc- 2" 28 Ie 2Y 28 

IIII'OT 
II 

Ne OUTPUT 
, IV 

TOP VIEW 

STROlE OISAIl£ aND 
18- 0 

Order Number DS1603J, DS3603J' 
DS3&04JorDS1603W 

See Packag8\9 or 27 
Order Number DS3603N or DS3604N 

sea Package-14 

I 
/ 

TEMPERATURE~ -5SoC ~ TA ~ +l25°C, O·C~TA ~+70°C 

, PACKAGE~ CAVITY DIP CAVITY OR MOLDED DIP 

INPUTSENSITIVITY~ ±25mV ±2smV '±10mV 

OUTPUT LOGIC) 

TT L Acto.o Pull,ul> 0555107 05751Q7 0575207 
TTL Opon cOlleclor 0555108 0575108 OS75208 
TTL TRI,5TATE OSI603 0S3603 DS3G04 

@ Ie MASTER 1977 

c en ... ' .,. 
0 
W ...... 
c en 
w .,. 
0 
W 
~ 

C 
tn 
W .,. 
0 
.p. 

~ 
c.n 
UI ... 
0 
~ 
'0 
tn .... 
UI ... 
~ 
0 I... 

tn 0 ... c.n (.) 
c.n ::J ... "0,--0 
00 c: 
...... 0 
0 (.) 

~ E 
c.n Q) ... en 
0 
00 a; . 
0 

c: 
0 

tn ;; .... as c.n ~ N 
0 
:-.a 
0 
~ c.n 
N 
0 
Q) 



co 
0 
CD 
p) 
(/) 
Q 
....... 
CO 
0 
CD 
If'"" 
0 
Q 

.. 
r0-
O 
CD 
p)-
0 
Q 
r:: 
0 
CD 
If'"" 
0 
Q 

.. 
CD 
0 
CD 
p) 
0 
Q 
....... 
CD 
0 

a... CD 
If'"" 

0 0 - Q 0 
::J .. 

''0 II) 

c:: ,0 
0 CD 
0 p) 

E "0 
Q 

Q) ....... 
C/) II) 

:to 
0 
CD 

c:: If'"" 
0 0 Q +=i a:s 

Z 

476 

.~. Interface 

, \ 

OS1605/0S3605," OS1606/ OS3606, OS1607 /OS3607, 
OS1608/0S3608 hex MOS sense ~mplifiers (MOS to TTL converters) 

cJ 

general description 

The 0~605 series is a new series of programmable 
hex MOS sense amplifiers featuring high speed direct 
MOS sense capability with high impedance states to 
allow use of a common bus line. The OS1605/0S3605 
and the OS1606/0S3606 have TRI-STATE~ outputs. 
The Ost607/0S3607 and OS1608/0S3608 have both 
TRI-STATE inputs and outputs. High impedance states 
are controlled by an enable input. 

Input current threshold (the level at which the output 
changes state) is determined by the current at the 
programming pin. The current threshold is 100}lA with 
the' programming pin grounded' and 250pA with the pin 
unconnected. The threshold can be set from 100pA to 
300PA by connecting a resistor from the pin to ground, 
and set above 300pA by ,connecting a resistor from the 
pin to the positive supply. 

connection -diagram 

Dual-In-line Package 
Vee DISABLE IN6 OUT6 INs OUT5 "'4 OUT4 

16 15 14 13 t2 11 10 

3 ' 7 ' 

IPROG "INt OUT 1 IN2 DUT 2 IN] OUT J GND 

TOP VIEW 

,ordering information 

ORDER NUMBERS PACKAGE 

DS160SJ, DS1606J, DS1607J, DS160BJ CavitY DIP (J) 

OS3605J, DS3606J,DS3607J,DS3608J Cavity DIP (J) 

DS3605N,DS3606N,DS3607N,DS3608N 'Molded DIP (N) 

See Package 10 or 15 , 

, Outputs are high current drivers capable of sinking 
50 mA in the low statE! and sourcing 5 mA in,the high 
state. 

features 
• Non-inverting inputs (OS1605/0S3605, OS1607/ 

0S3607) 
• Inverting inputs (OS1606/0S3606, OS1608/0S3608) , 
• No external componimtsrequired (directMOS sensing) 
• Programmable input ,thresholds 
• Current sensing-100pA minimum 

, • 50 mA drive capability 

• TRI-STATE control 
• Singk! 5V' supply 
• 15 os typical propagation delay (OS3605) 

typical application 

OSCILLATOR 

-~~ 
~;o~~? CLOCK 

DRIVER 

PACE 
MICROPROCESSOR 

l 

PACE Interface, 

" I 
10MIS31 

BUFFERS 

ROM 

ADDRESS 
LATCH 

lk X 16 ROM 

• r.,. ~~ 
:110.'" HEX SENSE DATA AND AO,ORESS 

AMPS OUTPUT 

30MB097 

':-- -<J-
A 

K ---....;. 
HEX J '.. DATA INPUT 

BUFFERS 

10S36D8 

-" -{>-... 
HEX SENSE 'STROBE AND Fl.AG 

AMPS OUTPUT 
\ 

A 

K, 
" INTERRUPT AND JUMP CONO'ITION INrUTS 

053608 shown as an int .. fa.e between the PACE 
mic(oprocessor and TTL dall bu. and I/O bu •. 

\ 

PERIPHERAL 
DEVICES 
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0S1640/0S364Q, OS1670/0S3670 quad MOS TRI-SHARETM port drivtJrs' 
general description 
The OS1640/0S3640 and OS1670/0S3670 are quad 
MOS TRI-SHARE port drivers with outPUts designed to 
drive large capacitive loads up ,to 500 pF associated 
with MOS memory systems. PNP input transistors are 
employed to reduce input current, allowing the large 
fan-out to these drivers needed in mem~ry systems. 
The circu.it has Schottky-clamped transistor logic for 
minimum propagation delay. 

The OS1640/0S3640 has a 15 n resistor in series 
with the outputs to dampen transients caused by the 
fast switching output circuit. The OS1670/0S3670 has' 
a. direct, low impedance output source for use with or 
without an externar resistor: . 

The OS1640/DS1670 has two address inputs<'Vhich 
de~ode to one-of· four-high outputs. Provisions are made 

logic and connect jon diagrams 

ADDRESSAo----'\ ...... ~~nFr=f~~~~~~t~ 
ADDRESS 
DISABLE 

ADDRESS a o-+-.--L../~n 

EXPANSION o-~F===~~~~M~~~~t) 

i REFRESHo-~=~~~=~!I~~~~~t) 
RE~~RITEo-------~--~---~-;~ 

STROBE o-----------4K.--' 

. schematic diagram 

EQUIVALENT INPUT 

for address expansion. For example, two packages may 
be used to implement a three-input, eight-output decoder. 
Also included is a refresh ~ontrol. read/write, and strobe 
il')put. Thtlse functions are required by the MM5270 
4k TRI-SHAAEMOS RAM. 

features 

• TRI-SHARE port driver for MM5270 RAM 
• TTL/OTL compatible, inputs 
• PNP inputs minimize loading 
.. Capacitance-driving outputs 
• Built-in damping resistor (OS1640/0S3640) 

OUTPUT 
A·B 

OUTPUT· 
. A .. S 

OUTPUT 
i·B 

OUTPUT 
A·jj 

Dual-In·line Package 

OUT 
EXPN ADD A A·a STa Vee 

. 114 . 13 12 11 10 9 

Dr-

1 2 3 4 5 6 

ADD ADD 8 OUT' EXPN REFSH OUT 
DIS A·I A·B 

TOP VIEW 

EQUIVALENT OUTPUT 

OUT 
A·B 

B 

f-

/ 
17 

GND 

r---...------... --------~ ..... --.... --Ovee 

. INPUT 

@Ie MASTER 1977 
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INTERNAL 
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15* 

""'---+-""""I\t-O:OUTPUT 

~-6---------~~ __ -----~----4~-~~D 
*OS1640/0S394O only 
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081642/083642, 081612/D83672 
dual boQtstrapped TTL to M08 clock drivers 

general description 
The OS1672 is a dual bipolar-to-MOS clock driver 
designed ,to provide high output current and voltage 
capabilities necessary fO'r driving high capacitance (up 
to 500 pF) MOS memory systems. The circuit needs 
only one power supply, (12V typical). This feature 
grelltly re'duces high stand-by power levels and at the 

-same time simplifies system deisgn. 

The circuit also, features output bootstrapping, elimin
-atjng the need for an additional supply to provide.a 
higher voltage to the output stage. The function is 

- accomp.lished by connecting a small. value capacitor 
(typically 200 pF) from the output to the bootstrap 
pin on each driver. 

The cirqJit has Schottky-clamped transistor logic for 
minimum propagatiohdelay. Typical stand-by power 
(output low) is 48 mW per driver. A fail-safe condition 

schematic .and connection diagrams 

.------.---...... -----...... ~..__oVCC 

is provided in the circuit, so if the input is opened the 
output assumes :the logic "0" state. 

The OSl6421OS3642 has a 10·n resistor in series with 
each output to dampen transients caused by the fast
switching output. The OS1672/0S3672 has a direct 
low impedance output for I,lse with or without ~n 
external, resistor. 

features 
• High output voltage capability 13.2V 

• TTL/OTL compatible inputs 

• High speed operation 
• Bootstrapping eliminates extra supplies-reduces 

power 

• Low stand-by power 48 mW/driver 
• Built-'in 10 n damping resistor (OS1642/0$3642) 

Metal Can. Package 

BOOTSTRAP 
PIN 

I 
I 
I, 

-'- EXTERNAL 
BOOTSTRAP fCa CAPACITOR 

I, 
I 

OUTPUT 
Vce 

GNO, 

TOPVIEW 

Dual-hi-Line Package 

IN 2 B2 OUT 2 
10 OHM (OSI14210S3642 
ONLY) 

INPUT 

'-------+----_-+-..... -oGNO 

IN 1 11 OUT 1 GilD 

TOP VIEW 
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051645/053645, 051675/053675 
hexTRI-5TATE® TTL to M05 latch/drivers 
general description 

The 051645/053645 and OS1675/053675 are hex 
MOS latch/drivers with outputs designed to drive large 
capacitive loads up to 500 pF associated with MOS 
memory systems. PNP input transistors are used to 
reduce input currents, allowing' the large fan-out to 
these. drivers needed in memory systems. The circuit 
has Schottky-clamped transistor logic for minimum 

The circuit employs a fall-through-Iatch which captures 
the data in parallel with the output, thereby eliminating 
the delay normally encountered in other latch circuits. 
The 051645/0S3645 and OS1675/053675 may be 
used for input 'address lines or input/output data lines 
of a MOS memory system. 

. propagation delay, and TRI·5TATE® outputs whicQ 
allow bus operation. 

The 051645/053645 has a 1551 resistor in series 
with the outputs to dampen transients caused by the 
fast switching output circuit. The OS1675/053675 
has a direct, low impedance output for use with or 
'without an external resistor. 

logic and connection diagrams 

DATA A 
r--------------, 
I I 
I I 

features 

• TTL!OTL compatible inputs 
• PNP inputs minimize loading. 
• Capacitance·driving outputs 
• TRI·STATE outputs 
• Built'in damping resistor (051645/0S3645) 

Dual·ln-Line Package 

OUT I I 
I I 

Vee OSBl DATA F UF DATA E OE DATA D 00 

I I 

I I 
L ______ _ 

OATAP'" r-~-----

~-------
OATAC ,..._~---.r- - - - - - - -
~-------

OATAO o-C = = = == = = 
OATAE ...... -------
~------,-

truth table 

---;-~fiC 

----~ == = _::J-<>OO 

---,---, .~____ ~QE 

----,--~fiF 

----~ 

INPUT OUTPUT 
DATA OUTPUT 

ENABLE DISABLE 

1 0 1 0 

1 0 0 1 

0 0 X Q 

X 1 X Hi·Z 

x = Don t care 
Hi-Z = TRI-STATE mode 
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1,6 15 I. 13 12 11 10 9 

Dr- l-

I 2 1 • 5 6 1 I R 
- - GNO . IN DATA A QA 

ENBl 
OATA B 0B OATAC ilc 

TOP VIEW 

, 
OPERATION 

Data Feed·Through 

Data Feed·Through 

latched to Data Present 
when Enable Went low 
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Memory/Clock Drivers 
Advance Information* 

\' 

D51646/D53646, 051676/053676 6-bit TRI-STATE® 
M05 refresh counterl driver 

general description 
The OS1646/0S3646 and OS1676/0S3676 are 6·bit 
refresh counters with outputs des,igned to drive ,large 
capacitive loads up to 500 pF associated with MOS 
memory, systems. PNP input transistors are employed 
to reduce input currents. The circuit has Schottky· 
clamped transistor logic for minimum propagation delay, 
and TRI·STATE outputs allow it to be used on common 
data buses. 

The OS1646/0S3646 has a 15[2 resistor in series with 
the outputs' to dampen transients caused by the fast 
switching output circuit. The OS1676/0S3676 has 
a direct, low impedance output, for use with or without 
an external resistor. 

The counter uses as its input the RAM clock signal, and 

logic diagram 
OUT 1 

INITIALIZE 

connection diagram 

Dual·ln·Line Package 

OUT 
Vee ENBL our 6 OUT 5 OUT 4 INIT 

116 15 14 13 12 11 10 9 

D- -

1 2 3 4 S 6 , 
I' 

ClK OUT lOUT 2 OUT 3 -A,B GNO 

TOP VIEW 

Order Number DS1646J, DS1676J, DS3646J, 
DS3676J, DS3646N, or DS3676N 

See Package 10 or 15 

OUTZ OUT 3 

with, each clock input,it advances the count by one, 
thus generating a new refresh address. 

Extra pins in, the package are' used for a 2·input NANO 
gate and a 2·input NOH gate, both of which have capa· 
citive drive outputs. 

features 
• Circuit counts when clock goes high 

• TTL/OTL compatible inputs 

• PNP inputs minimize loading 

• Capacitance·driveroutputs 

• TRI·STATE outputs 

• Extra gates on unused pins 

• Built·in damping resistor (OS1646/0S3646) 

• 'Initialize input 

, OUT 4 OUTS OUT6 

A 8 

typical application 

The OS1646/0S3646 and OS1676/0S3676 have TRI
STATE outputs which can be tied to the outputs of 
another TR I-STATE driver. The refresh counter can 
control the address lines into a memory array during 
a short refresh cycle, and then return to the high
impedance state to allow the primary driver to control 
the address lines. 

OS36451 }" .. ,,,,,,,1 OS3675 MEMORY 
INPUTS DRIVER ARRAY 

lATCH 

REFRESH 
CONTROL 

OS3ti461 
OUTPUT OS3676 
ENABLE REFRESH 

CLOCK 
COUNTER 

·Specifications may change. 
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Interface 
Advance Information* 

081647/083647, 081677/083677, 0816147/0836147, OS16177/0836m 
quad TRI-STATE(B)M08 memory, I/O registers 

general ,~escript;on 
The 051647/053647 series are 4-bit I/O buffer registers 
intended for use in M05 memory systems. The circuits 
employ a fall-through latch for data storage. This method 
of latching captures the data in parallel with the output, 
thus 'eliminating the i:lelays encountered, in other de~igns. 
The circuits use Schottky-clamped transistordogic for 
minimum propagation delay and employ PNP input 
tran,sistors-so that input currents are low, allowing large 
fan-out to these Circuits needed in a memory ,sys,tem. 

Two pins per bit are provided, and da~a transfer is bi
direG,tional so that the register can handle both input and 
output data. The direction' ofda,ta flow is controlled 
through the input enables. The latch control, When 
taken low, will cause the register to hold ,the data present 
at that time and display it at the outputs. Data can be 
latched' into the regis~er independent of .the output 
disables or EXPAN510N 1nput. Either or both of the 
outputs may be taken to, the high-impedance state with 
the output disables. The EX~AN510N pin disables both 
,outputs to facilita~e multiplexing vvith other I/O regis
ters on the same data lineS. 

The "S" port outputs in the, D516147/0536147 and 
0816177/0536177 are open collectors, and in the 

logic' and connection diagrams 

r-----~------------~--, 
I I 

051647/053{j47 and 051677/083677. they are TRI
STATE. ,The "S" port outputs are also designed for use 
in bus ci'rganized data transmission systems and can sink 
50 mA and' source -5.2 mAo The "A" port outputs in 
all four types are TRI-5TATE. ' 

Data going from port "A" to port "S" is inverted in the 
OSl647/P83647 and OS1614-7/0836147 and is not 
inverted inthe 081677/083677 and 0816177/0836177. 
Data goin!!! from port "S" _to port "A" is i'nverted in 
all four types. 

features 

• PNP inputs minimize loading' 

• Fall-through latch, design 

• High $peed circuitr\~' 

• 'TRI-STATE outP~ts 

• EXPANSION control 

• Si-directional data flow 

,. TTL/OTcL compatible 

• Transmission line driver output 

Dual-In-Line Package 
I ~ OUT OUT 

AI 

, I 
I 
I 
I 
I 

L ___ +_ 
A2o-(:::==== 

Al 0-,-( :: :: :: == 

A4o-(===== 
r-'-,---
I 
I 
I, 
I 

-"""""'---
-~'----:. 

__ ---.J 

:: :::: ::'::::r-o B2 
::::::::.::::r-oB3 
::::::::=::r-oB4 
-----, 

, I 
I I 

I 
I ___ .J 

B 

INPUT 
ENABLES 

A "B 'iiiiiPiiT- EXPANSION 

DISABLES 

*Inverting 08164'1/083647 and 0816147/0836147 only 

Vee' B4 

Ji6 15 

..... 

I 2 

81 AI 

A4 DIS A EXPN DISB A3 

14 13 12 

3 4 5 

--A B, LATCH A2 . 
INPUT 

ENABLES 
TOPVJEW 

II 

6 

82 

B3 

10 9 , 

-

1 
18 

GNO' 

Order Number OS16470, 0S36470, OS16770, 
DS36770, 0$161470, 0S361470, OS161770, 
0S361770,0S3647N.0S3677N,0S36147N 

orDS36177N 

*Specificationsmay change. I 
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• 081648/083648, 081678/083678 
TRI-8TATE® TTL to M08 multiplexer/drivers 
general description 
The OS1648/0S3648 and OS1678/0S3678 are quad 
2-input multiplexers with ::rRI-STATE outputs designed 
to drive the, large capacitive loads {up to' 500 pF) 
associated with MOS memory systems. A PNP input' 
structure is employed to minimize input curr.ents'so that 
driver loading in large memory systems is reduced. The 
circuit· employs Schottky-clamped transistors for high 
speed and TRI-STATE outputs for bus operation. 

The OS1648/0S3648 has a 15 n resistor in series with. 
the outputs to dampen transients caused by the fast
switching output. The OS1678/0S3678 has a direct, 

logic and connection diagrams 
OUl1'UT (15) 

CONTROL 

AIO= ............................ ~~ 

81 O=;..... .... -~ ............ -f""_ 

A2O= .... --~ ........ ~-f""~ 

82 o=-.... ___ ~--~.,""" 

A3~~ ........ r_--~.,""" 

SELECT 

schematic diagram 
EQUIVALENT INPUT 

Y3 

Y4 

low impedance output for use with or without an . 
external resistor . 

featUres 
• TRI-STATE outputs interface directly with system 

bus 
• Schottky-clamped for better ac performance 
• PNP inputs to minimize input loading 
• OTL and TTL compatibre 
• High-speed capacitive load drivers 
• Built-in damping resistor (OS1648/053648 only) 

Dual-tn-line Package 

OUTPUT 
. INPUTS 

Vec CONTROL A4 

L& ,~ " 

r--

I 2 1 

84 

' 13 

• 

OUTPUT 
Y4 

12 

S 

INPUts 

A3 8J 

11 

& 

10 

I 

OUTPUT 
Y3 

9 

p-

18 
SELECT AI 81 YI ·A2 82 Y2 GNO 

• OUTPUT • OUTPUT 
INPUTS INPUTS 

TOP VIEW 

EQUIVALENT OUTPUT r-----.... --................ - .... --1---t-.... ~VCC 

INPUT 

r 
I 
I 
I 

INTERNAL 
LOGIC 

CIRCUITRY 

L __ _ 

- 15* 
..... w..,-o OUTPUT 

~-.-----.... ---~_---------~~ ........ -.--___ -oGNO 

*DSl648/DS3648 only 
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081649/083649, 081679/083679 hex TRI~STATE®TTL to M08 drivers 
gene,ral description 

\ ' 

The DS1649/DS3649 ~nd DS1679/DS3679 are Hex 
TRI-STATE MOS drivers. with outputs designed to drive' 

impedanee output for use with or without an external 

, large capacitiv.e loads up to 500 pF associated with MOS 
memory systems.PNP input transistors are employed to 
reduce input currents allowing the large fan-out to these· 
drivers ne~ded' in memory systems. The circuit has', 
Schottky-clamped transistor logic for minimum propaga
tion delay, and ,TRI-STATE outputs for bus opera,!ion. 

The DS1649/0S3649 has,a 15 n resistor in series with 
the outputs to dampen transients caused by the fast
switching output. The DS1679/DS3a79 has a direcdow . 

schematic diagram', 
EOUIVAUNT INPUT 

resistor. J 

feat~res 
• High speed capabilities 

• Typ 9 ns driving 50 pF 
• Ty!:> 30 ns driving 500 pF 

• TRI,-STATE outputS for data bussinQ" 
'. Bui\t-in'15 n da~ping resistor(DSlI~49/DS3649) 
.' Same pin-aut as DM8096 and DM74366 

r-~--------------~~~~~--~'-----~-----oVcc 

15* 
..... W\....o OUTPUT , i. 

) 

INPUT 

L 
~~ __ ------------~~------------~~--~~----oGN8 
*OS1649/0S3649 only 

connect~on diagram 

Dual-In-line Paekage 

015% \ IN 6 ·OUT 6. un OUTS IN4 DU14 

DIS I .1111 0\",1' IN2 ,Dun 1113 DUll GND 
\ 

TOP VIEW 

@ Ie MASTER 1977 

I 

typical application 

I,BIT IIAM 
ADDRESS 

I,BITRAM 
ADDRESS 

CLOCK 

-----'-

0S3I149 
OR _171. 

J 

MOS 
DRIVER 

DISABLE 

1IS3II49' 
DR 

IDS3I78 

, MUS 
",VER 

DISABLE 

~ 0$_ 
OR 

0S3676 

MoS ..,. C~UNnR 
DRIVER .. 

-
ENABLE 

I 

r---,-,' 
t------,----. I 
1-'------1 ADDRESS 
t------~., LiliES 

I 

I 
i 

. MM5270 
, OR _210 . 
MUS RAM 
ARRAY 

REfRESH .. 
ADDRESS 
LINES, . 

I 
I 
J 

'I 
I 
I 
I 
I 
I 

L..,......,.. ..... ,.... .J 

--
-:--:-

..... ADOftESS 
I" COUNTER .. 

I 
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\' 

Interfa'ce 
Advance Information'" 

'OS1671/0S3671 bOotstrapped two phase MOS clock driver 

ge~eral description ) 
The OS1671/0S3671 is ahigh speed dual MOS Clock 
drivel' and interface circuit. Unique circuit design pro
vides both very high speed 'operation 'and the ability 
to drive large capacitive loads. The devi,ce accepts 
standard TTL/OTL outputs and converts them to MOS 
logic levels. It may be driven from standard 54/74 
and 54S/74S series gates andflip~flops orfrom drivers 
such as the OS8830 or OM7440. The circuit can be used 
in both P-channel and N-channel MOS memory system 
drive applications. 

I 

The 0~167VOS3671 is intended to fulfill a wide 
variety of MOS interface requirements. As a MOS clock 
driver for long silicon gate shift registers, a single device 
can drive over 10k bits at 5 MHz. Six devices provide 
input address and precharge drive for' an ,8k by 16-bit 

,1103 RAM memory system. 

connebtion diagrams 
Dual-In-Line Package 

Metal Can Package 

y' 

y-

TOP YIEW 

Order Number OS1671H 
or DS3671H 

See Package 23 

OUT 1 y. 82 OUT2 

'5 

81 INI Y- IN2 

TOP VIEW 

.order Number DS3671N 
See Package .12 

typical applications 
y,' 

WlTHV:-V,+':3V 

V-

"SEE GRAPH FOR YALU~ 
\. 

DS3671 Operating with Extra Supply 
to Inhance Output Voltage Level 

Each driver 'uses output bootstrapping to provide a 
higher voltage. to the output stage, thus eliminating the 
need for an additional Voo supply. The 'bootstrapping 
function is accomplished by connecting a small value 
capacitor (typically 200 pF) from each output to each 
drivers bootstrap node. 

features 
• Fast rise and fall times-20 ns with 1000 pF load , . 

• High· output swing.:...20V 
• High output current drive:....±1.5A 
• TTLIOTL compatible inputs 
• HjlJh rep rate-5 to 10 MHz depending on power 

dissipation _ 

• Low' power consumption in MOS "0" state-2 mW 
• ,Swings to 0.4V of GNO for RAM address drive 

Y· 

14 

, Ne 

Dual-ln-LinePackage 

82 DUll Ne IH2 Ne 

13 

81 OUT I Ne INI Ne 

TOP VIEW 

Order Number DS1671J or DS3671J 
See Package 9 

Ne 

v-

><>-"""'''''"" .... -0 OUTPUT 

Bootstrap Clock Driver Driven from a TTL Gate 

·Specifications may changa. 
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.. ~ Interface 
Advance Information* 

OS3643, OS3673 decoded quad MOS clock drivers' 
general description 
lJ'he 053643' and 053673 are quad bipolar-to-MOS 
decoder/clock driverswith TTL/OTL compatible inputs. 
Th~y are designed to provide high output current and 
voltage capabilities necessary for optimum driving of . 
high capacitance N-channel MOS memory systems. 

The 'device features full decoding of inpUt address lines 
from two inputs to one of four outputs. Also featured is . 
t\'Ie capability of' e,xpandi~g to three input~ to one of 
eight outputs )/Vith the use of the Expansion and 
Expansion inputs. Also inCluded are cloc;:k and refresh 
inputs; " 

The circuit was designed for driving laige capacitive 
loads at high speeds and uses Schottky-clamped transis- . 
tors. PNP transistors are used on all inputs, thereby, 
minimizing input loading. 

The 083643 has 'a 10 n damping resistor iii series with 
each output to dampen transients caused by' the fast 

\ 

logic and connection diagrams, 
AI 

CLOCK 

truth table 
. 

INPOTS 

CLOCK REFRESH EXPANSION E)<PANSION 

'I ,- , X ·X X 

0 1 ,X X 

0 0 '1, 0 

0 0 , 0 

0 0 , 0 

0 0 1 0 

0 0 1 1 

0 0 0 " 0 0 0 
, : 

0 

'X • Don't Care State. 

@ Ie ~STER 19n 

I 

switching output, while the 053673 has a direct, low 
impedance output, for use with or without an external . 
resistor. 

features 
• TTLIOTL compatible inputs 
• . Operates from' standard bipolar and MOS suppli~s 
• PNP inputs minimize input loading 
• Full lOgic decoding for either two' inputs to one. of 

four outputs or three inputs to one of eight outputs 
• High volt~ge/current outputs 
'. Input and output clamping diodes , 
• Control logic optimized for use With MOS memory 

systems 
• B~iit-in damping resistors (053643) 

A2 

X 

X 

0 
,0 

1 

1 

X 

X 

X 

Dual·ln:Line Package 

YCCI OUH ClK RF$K EXPN, OUT3 

14 13 12 II, 10 9 • 

...... 
/ ~ 

~ ~ 

. ') 
I 2 3 4 5 ~ 7 , 

Yccz . out! AI A2 

,TOP VIEW 

aPR OUTZ GNO 

AI 

X 

X 
0 
1 

'0 
1 

X 
'X 

X 

Order Number DS3643J 
orDS3643N 

Order Number'DS367'3J 
, orDS3673N 

sea P8clcage 9 or 14 

OUTPUTS.' 

OUT 1 OUT 2 OUT3.' 

0 0 0 

1 1 1 

1 0 0' 

j 1 0 

0 0 1 
' . 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

OUT 4 

'0 
1 

0 
0 

,0 

1 

0 

0 
'0 

'Specifications may change.' 
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OS3644, ,OS3674 quad TTL to MOS clock drivers 
general description 
The 053644 and 053674 are quad bipolar-to-MOS 
clock drivers with TTL/OTL compatible inputs. They 
are designed to provide high output current and voltage 
capabilities necessary for optimum driving" of high 
capacitance N-channel MOS memory systems. 

The device features two common enable inputs, a 
refresh input, and a clock control input for simplified 
system designs. The circuit was designed for driving 
highly capacitive loads at high speeds and uses Schottky
clamped transistors. PNP transistors are used on' all 
inputs thereby minimizing input loading. 

The 053644; contains a 10 n resistor in series with 
each output to dampen the transients caused by the 
fast-switching output, while the 053674 has a direct, 

schematic and connection diagral1ls 

low impedance output for use with or without an 
external damping resistor. 

features 
• TTL/OTL compatible inputs 
• Operates from standard bipolar and MOS supplies 

• PNP inputs minimize loading 

• High voltage/current outputs 

• Input and output clamping diodes 
• Control logic optimized for use with MOS memory 

systems 

• Pin and function compatible with MC3460 and 
3235 

• Built-in damping resistors (053644) 

VCCI VCC3 

INPUT 

EQUIVALENT INPUT 

.--t--oVCC2 

10' I 
I 
I 
I 

1-._-.......... JVlIv--o OUTPUT 

I 
I 
I 

INTERNAL 
lOGIC, 

CIRCUITRV 

I 
I 
I L ___ _ .J 

~~--------------~~-----4---------~----oGNO 

* OS3643 only 

Dual-I n-Line Package 

VCCI OUT 0 SELDEN I EN 2 SEt C OUTe VCC! 

VCC2 OUT A SEt A ClK RFSH SElS OUT S GNO 
IN 'IN 

TOP VIEW 
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Interface 
Advance Information* 

OS3651, OS3653 quad high speed MOS sense amplifiers 
general description features 
The 053651 and OS3653 are TTL compatible high speed 
circuits intended for sensing in a broad range of MOS 
memory system applications. Switching speeds have been 
enhanced over conventional sense amplifiers by applica
tion of Schottky technology, and TRI-STATE@) strobing 
is incorporated offering a high impedance output state 
for bused organization. 

• High speed 15 ns (typ) 

• TTL compatible 

• Input sensitivity ±7mV 

• TRI-STATE outputs for high speed buses 

• Standard supply vQltages ±5V 
The OS3651 has active pull-up outputs, ahd the OS3653 
offers open collector outputs providing implied "AND" 
operations. 

• Pin and function compatible with MC3430 and 
MC3432 

connection diagram 
o"al.ln·line Package 

vee -IN 8 +IN BOUT 8 VEE OUT 0 +IN 0 -IN 0 

16 15 14 13 12 11 10 

+IN C -IN C GND 
TOP VIEW 

Order N"mber oS3651J.; oS3653J, oS3651N 
or oS3653N 

See Package 10 or 15 

. typical applications 

truth table 

INPUT 

V'c ;:::+7.0mV 
T A = O°c to +70°C 

-7.0 mV ~ VIC ~ +7.0 mV 

T A = O°c to +70°C 

V'C ~-7.0mV 
TA = O°C to +70°C 

L = Low logic state 
H = High logic state 
Open = TR I-STATE 
X = I ndeterminate State 

OUTPUT 
STROBE 

053651 053653 

L H Open 

H Open Open 

L X X 

H Open Open 

L L L 

H Open Open 

A Typical MOS Memory Sensing Application for a 4k word by 4-bit 
memory arrangement employing 1103 type memory devices 

200 

200 

200 

053651 
053653 r----' 

"'~--)oo-,,.....D-. 

DATA BIT 3 

DATABITZ 

DATA81Tl 

I 
I 

DATA 81T4 

I 
)O-~~i_OOATA BIT 3 

)o-~,"""""f-.()DATA BIT 2 

I 
+5vo--I\N_ .... --------.... --o-~.....jlj;.o' 

)o-~~~ODATA BIT 1 

"--... .I 
Note; Only four devices are required fOf a 4k 
word by 16.tJitmemory system. 
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18k 
200 

STROBE o---------<>-+--I I 
L ____ J 

·Specifications may change 
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Interface 

087803/088803, 088813 two phase oscillator/clock driver 

general description 

The OS7803 is a self contained two phase oscillator/ 
clock driver. It requires no external components to 
generate one of three primary oscillator frequencies 
and pulse widths. Other frequencies can easily be 
obtained by programming input voltages. Three sets of 
outputs are provided: damped and undamped MOS 
outputs and TTL monitor outputs. The MOS outputs 
easily drive 500 pF loads with less than 150 ns rise and 
fall times. In addition the outputs have current limiting, 
to protect against momentary shorts to the supplies. 

The OS7803 and OS8803 are available in a 14-lead cavity 
DIP. The OS88Q3 is also available in a 14-pin molded 

block and connection' diagrams 

co:~:~~ 0..:+-----...., 
FREQUENCY 

CONTROL, 

DS7803/DS8803 

DIP. The OS8813 comes in an 8-pin molded DIP, 
providing damped MOS outputs only. 

features 

• Two phase non-overlapping outputs 
• No external timing components required 
• Frequency adjustable from 100 kHz to 500 kHz 
• Pulse width adjustable from 260 ns to 1.4~s 
• Damped an'd undamped MOS outputs 

• TTL monitor outputs 

Dual·ln-Line Package 

INHIBIT 

WIDTH 2 
CONTROL 

MOS 3 
DAMPED 0, 

'--...... -r-00 GND 

,MOSo 1 

MOS 5 
DAMPED r,\j! 

RD 

.... _...1\1'\1'._+' O::!PED91 
RD 

~I---'V'\I' • ..-...j..::.'00 ::"EO 92 

.... _--.....,1-'-0 MOS¢l 

DS8813 

FR~:~~:~ro...:'+-----...., 
PULSE WIDTH 5 

CONTROL 

MOSoz 

VDO 

TOP VIEW 

Order Number DS7803J. DS8803J 
or DS8803N 

See Package 9 or 14 

Dual-ln·Line Package 

PULSE 1 
WIDTH INHIBIT 

" 

'0 1 lo-_ ...... IIIY __ ~j..:.2-o 9, 

,. 
~~y>--..II,Nt.,-~ 9, 

MDS 
DAMPED 
OUTPUTS 

TEST 

5 FREQ 
CONTROL VDD 

v .. VDD TEST INHIBIT 

TOP VIEW 

Order Number DS8813N 
See Package 12 
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Interface· 

057807/058807, 058817 two phase oscillator/clock driver 

general description 
The DS7807;s a self contained two phase oscillatorl 
clock driver. It requires no external components to 
generate one of three primary oscillator frequencies and 
pulse widths; Other frequencies can easily be obtained 
by programming input voltages. Three sets of outputs 
are provided: damped and un-damp.ed MOS. outputs and 
TTL monitor outputs. The MOS outputs easily drive 
500 pF loads with less than 75 ns rise and fall times. 
In addition the outputs have current limiting to protect 
against momentary shorts to the supplies. 

The DS7807 and DS8807 are available in a 14-lead 
cavity DIP. The DS8807 is also available in a 14-pin 
molded DIP. 

block and connection diagrams 

CO:::~~ 000+------. 
FREQUENCY 

CONTROL 

0$7807/088807 

The DS8817 comes in an S-pin molded DIP, providing 
damped MOS outputs only. 

features 

• Two phase non-overlapping outputs 
• No external timing components required 
• Frequency adjustable from 400 kHz to 2 MHz 
• Pulse width adjustable from 130 ns to 700 ns 
• Damped and un-damped MOO outputs 
• TTL monitor outputs 

Dual·ln-Line Package 
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Order Num~r DS7807J, 
DS8807JorDS8807N 
See Package 9 or 14 

Dual-In-Line Package 
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See Package 12 
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0516149/0S36149. OS16179/0S36179 hex MOS drive.rs 
. 

gen~ral description. , 

The· OS16149/0S36149 and OSll5179/0S36179 are 
Hex MOS drivers with Qutputs designed to drive large 
capacitive loads -up to 500 pF associated with MOS 
memory systems. PNP input transistors are employed to 
reduce input currents _allowing the large fan-out to these 
drivers needed in memory systems. The circuit has 
Schottky-clamped transistor logic for minimum propaga
tion delay, and a disable( control that places the outputs 
in the-logic "1" state (see truth table). This is espeCially 
useful in MOS AAM applications where a set:of address 
lines has to be in the logic "1" state during refresh. 

The OSl649/0S3649 has a 15n resistor in series with 
the outputs to dampen transients caused by the fast-

schematic diagram 

EQUIVALENT INPUT 

switching output. The OS1679/0S3679 has a direct low 
impedance output' for use with or without an external 
resistor. 

" . 

features 

• High speed capabilities 
• Typ 9 ns driving 50 pF 
• Typ 29 ns driving 500 pF 

• TAl-STATE outputs for data bussing 
• Built-in 15 n damping resistor (OS16149/0S36149) 
• Same pin-out as OM8096 andOM?4366 

EQUIVALENT OUTPUT 

r---------:':~=~~=~~~-..... --_+---_oVCC 

! 

INPUT 

L 

INTERNAL 
LOGIC 

CIRCUITRY -

15* 
'---_ ..... M...-QOUTPUT 

'--~~----------~--__ ----~~ __ ~--oGND 
. ,. 
*0516149/0536149 only. 

connection diagram truth table 
Duat-tn-Line Package 
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Product Preview 

0836143.. 0836173 decoded quad M08 clock drivers 
general description 
The 0536143 and 0536173 are qua(l· bipolar-io-MOS 
decoder/clock drivers with TTL/OTL compatible inputs . 

. They are designed to provide high output current and 
voltage capabilities necessary for 'optimum driving of 
high capacitance N-channel MOS memory systen'is. 

", 

The device. features full decoding- of input, address lines 
from two jnputs to one of four outPuts. Also featured is 
the capability of expanding to three inputs to. one 0.1 
eight outputs with the use . of the Expansion and 
Expansion inputs. Also included are clock arid refresh 

. inputs. 

The circuit was designed for driving large capacitive 
loads at high speeds and uses Schottky-clamped transis
tors. PNP transistors are used on all inputs, thereby 
minimizing input loading. 

The 0536143 has a10n damping resistor in series with 
each output to dampen transients' caused by the fast 

logic and' connection diagrams 
Al 

'CLOCK 

truth table 
INPUTS 

CLOCK REFRESH EXPANSION . EXPANSION 

1 X, X X 

0 'I X X, 

0 0 1 0 

0 0 1 0 

0 0 r .0 

0 o. '1 0 

0 .0 1 1 

0 0 0 1 ' 

0 0 0 0 

x = don't care state 
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switching 'output, while the 0536173 has a direct, low 
impedance output, for use with or without an external 
resistor. 

features, 
'. • TTL/OTt compatible inputs 

• Operates from standard bipolar and MOS supplies 
• Two supply operation (5V and 12V) 
• PNP inputs minimiie' i~put loading 
• ,Full logic decoding for either two inputs to one of 

. four outputs or three ,inputs to one. of eight outputs 
• High voltage/current outputs 
• Input and oUtput cl~mping diodes 
• Control logic optimized for use with MOS memory 

, \ . ! 

systems 
• Built-in damping resistors (0536143) 

. ~ 

Dual-I n-linePackage 
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Product Preview 

OS36144, OS36174 quad TTL to. MOSclock drivers 
general description features 
The OS36144 and OS36174 are quad bipolar-to-MOS. 
clock drivers with TTL/OTl compatible inputs. They 
are designed to provide high output current and voltage 
capabilities necessary for' optimum driving of high 
capacitance N-channel MOS memory systems. 

The device features two common enable inputs, a 
refresh input, and a clock control input for simplified 
system designs. The circuit was designed for driving 
highly capacitive loads at high speeds and uses Schottky
clamped transistors. PNp transistors are used on all 
inputs thereby minimizing input loading. 

I 
The OS36144 contains a 10 n resistor in series with 
each output to. dampen the transients caused by the 
fast-switching output, while the OS36174 has a direct, 
low impedance output for use with or without an 
external damping resistor. 

truth t~ble 

INPUT 

ENABLE ENABLE SELECT 
1 , 2 INPUT 

1 X X 

X 1 X 

X X X 

X X 1 

0 0 0 

0 0 x 

connection diagram 

• TTL/OTl compatible inputs 

• Op~ratesfrom standard bipolar and MOS supplies 
• Two supply operation (5V and 12V) 

• PNP inputs minimize loading 

• High voltage/current outputs 

• Input and output clamping diodes 
• Control logic optimized for use with MOS memory 

systems 

• Pin and function compatible with OS3644, OS3674, 
MC3460 andMC3235 

• Built-in damping resistors (OS36144) 

CLOCK REFRESH OUTPUT 
~ 

INPUT INPUT 

X X 0 

X X 0 

1 X 0 

X 1 0 

0 X 1 

0 0 1 
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0855325/0875325 memory drivers 
general description 
The OS55325 and OS75325 are monolithic mem
ory drivers which feature high current outputs as 
well as internal decoding of logic inputs. These cir· 
cuits are designed 'for use with magnetic memories. 

The circuit contains two 600 mA sink-switch 
pairs and two 600 mA source-switch pairs. Inputs 
A and B determine source selection while the 
source strobe (S1) allows the selected source turn 
on_ In the same manner,inputs C and 0 determine 
sink selection while the sink strobe (S2) allows the 
selected sink turn on_ 

Sink-output collectors feature an internal pull-up 
resistor in parallel with a clamping diode connected 
to V CC2 _ This protects the outputs from voltage 
surges associated with switching inductive\loads. 

The source. stage features Node R which allows 
extreme flexibility in source current select.ion by 
controlling the amount of base.drive to each source 
transistor. This method of setting the base drive 
brings th'e power associated with the resistor out
side the package thereby allowing the circuit to 

Interface 

operate at higher source currents for a given 
junction temperature. If this method of source 
current setting is not desired, then Nodes Rand 
RINT can be shorted externally activating an 
internal resistor connected' from V CC2 to Node R. 
'This' provides adequate base drive for source 
currents up to 375 mA with V CC2 = 15V or 
600 mA with V CC2 = 24V. 

The OS55325 operates over the fully military 
temperature range of -55°C to +125°C, while the 
OS5325 operates from O°C to +70°C. 

features 
• 600 mA output capability 

• 24V output capability 

• Dual sink and dual source outputs 

• Fast switching times 

• Source base drive externally adjustable 

• Input clamping diodes 

• OTLITTL compatible 

schematic and connection diagrams Dual-I n-Line Package 

.. 

ADDRESS A 

r----___ --<>v~, 
.. .. 

.~, 

SOURCE 
COLl£CTORS 

OUTPUTW 

STAO'fSt~-W--...:;r--1~-~ 

+---+--+----' +--t--+-oNO." 

OUTPUT X 
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ADDRESSt: 

STROIER ...... W--..::!t--1r---r.. 

r-I-+c-:t-t+ ............ ,-<) OUTPUT l 

ADDRESSD 

+---+--+--~----+_G •• 
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SOURCE W 
COUEtTORS 

SI " -----STAUles 

TOPVI£W 

••• 

Order Number DS55325J, DS75325J;\ 
DS75325N or DS55325W 
See Package 10, 15 or 28 

/ truth table 
ADDRESS INPUTS STROBE INPUTS OUTPUTS 

SOURCE SINK SOURCE SINK SOURCE SINK 

A B C 0 Sl S2 W X v Z , 

l H X X l H ON OFF OFF OFF 

H l X X l H OFF ON OFF OFF 

X X l H H l OFF OFF ON OFF 

X X H l H l OFF OFF OFF ON 

X X x X H' H OFF OFF OFF OFF 
H H H H ·X X OFF OFF OFF OFF 

H = high level, L = low level, X = irrelevant 

NOTE: Not mOre than one output is to be on ;It ;lny one time. 
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OS75322 dual TTl-to-MOS driver 

general description 

. The OS75322 is a monolithic integrated dual TTL-to
MOS driver and interface circuit. The device has separate 
driver address inputs with common strobe. The device 
accepts standard TTL and OTL input signals· and pro
vides high-current and high-voltage output levels suitable 
for driving MOS circuits. The OS75322 is designed for 
driving N-channel RAMs where low power dissipation is 
desirable when the driver output is in the low state. It 
may be used to drive the chip-enable clock of 4096-bit 
dynamic MOS RAM components. . 

The OS75322 requires two external PNP transistors 
per package. 

The OS75322 operates from the TTL 5V supply and the 
MOS VOO supply. With the use of an external pull-down 
resistor, the driver output of the OS75322 will be forced 
to the low state upon loss of the 5V supply. 

connection diagram 

features 

• Operates from standard bipolar and MOS supply 
voltages 

• High speed switching 
• TTL and OTLcompatible inputs 

• Separate driver address inputs with common strobe 

• VOH and VOL compatible with 4k RAMs 
• No 12V supply current (except leakage) when output 

in low state·· ' 

• Low 5V supply supply current when output in low 
state 

• Output in high impedance state upon loss of 5V 
supply 

• Requires 2 external PNPs per package for operation 

Dual-In-Line Package 
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Interface 

, \ 

0575324 memory. driver with decode inputs . , 

general description 

The.OS75324 is a monolithic memory driver 
which features tw~ 400 rnA (source/sink) switch 
pairs along with decoding' capability. from four 
address lines. Inputs Band C function as .mode 
selection lii1~ (source or sink) while lines A arid' 
o are used for switch·pair selection (output pair 

. VIZ or W/X). . 

features 

• HLgh voltage outputs 

• Dual sink/source outputs 
• Internal decoding and timing circuitry 

• 400 rnA OU)put capability 
.• OTLITTL compatible 

• Input clamping diodes 

schematic and connection diagrams 

MI1I8 
IIIPUTS 

~--'-~~-----------1~-t--~--~-----------.--------------~\~ 
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Dual·ln-Line Package 
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See Package'10 
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See Package 14 
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. D875361 dual TTL-to-M08 driver 

general description 

The OS75361 is a monolithic integrated dual TTL-to
MOS driver interface circuit. The device accepts standard 
TTL and OTL input signals and provides high-current 
and high-voltage~output levels for driving MOS circuits. 
It is used to drive address, control, and timing inputs 
for several types of MOS RAMs including the 1103 and 
MM5270 and MM5280 

The 0575361 operates from standard TTL 5V supplies 
and the MOS Vss supply in many applications. The 
device has been optimized. for operation with V CC2 

supply voltage from .16V to 20V; however, it is designed 
for use over a much wider range of V CC2. 

connection diagrams / 

pual-In-Line Package 

Vcc, VI VI Vccz 

AI 

3 

A2 

TOP VIEW 

4 

GNO 

Order Number. DS75361N 
See PlICkage 12 . 

NC 

Interface 

features 

• Capable of driving high-capacitance loads 

• Compatible with'many popular MOS RAMs 

• VCC2 supply voltage variable over ,wide range to 24V 

• Diode-clamped inputs 

• TTL and OtL compatible 

• Operates from standard bipolar and MOS supplies 

• High-spee~ switching 

• Transient overdrive minimizes power dissipation 

• Low standby power dissipation 

NC 

Dual-In-Line Package 

/ 

4 

AI AZ 

TOP VIEW 

Order Number DS753&1J 
See Package 9 
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0875362 dual TTL-to-M08 driver 

general description 

The OS75362 is a dual monolithic integrated TTL-to
MOS driver and interface circuit that accepts standard 
TTL and OTL input .sign~ls and provides high-current" 
and high-voltage output levels suitable for driving MOS 
circuits. It is used to drive address, control, and timing 
inputs for several types of MOS RAMs including the 
1103. 

The OS75362 operates from the TTL 5V supply and the 
MOS Vss and Vee supplies in many applications. This 
device has been optimized for operation with V CC2 
supply voltage from 16V to 20V, and with nominal 
VCC3 supply voltage from ';3V to 4V higher than VCC2 ' 
However, it is designed so as to be usable over a much 
wider range of V CC2 and V CC3' I n some applications the 
VCC3 power supply can be eliminated by connecting the 
VCC3 pin to the VCC2 pin. 

schematic and connection diagrams 

VeC3 

TO OTHER.{ +-----~-_4----4 DRIVERS 

VCC2 

Interface 

features 

• Dual positive-logic NAND TTL-to-MOS driver 

• Versatile interface circuit for use between tTL and 
high-current, hi91l-voltage systems 

• Capable of cjriving high-capacitance loads 

• Compatible with many popular MOS RAMs 

• V CC2 supply voltage variable over wide range to 24 V 
maximum 

• V CC3 supplV voltage pin available 

• V CC3 pin <:an be connected to V CC2 pin in some 
applications 

• TTL and DTL compatible diode-clamped inputs 

• Operates from standard bipolar and MOS supply 
voltages 

• High-speed switching 

• Transient overdrive minimizes power dissipation 

• Low standby power dissipation 

Dual-In-Line Package 
Vee1 Yl Y2 VCC2 

INPUT A 0-----................... ....... HH~ .... _-o~UTPUT 
TOP VIEW 

. TO OTHER 
DRIVERS +----."...,-4..--------4I~--_-+-_oGND. 

ONE OF 2 SHOWN 
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Ne 

Order Nu~ber DS75362N 
See. Package 12 

Dual-In-Line Package 
Y2 

11 10 

Ne Al VCC3 . A2 Ne 

TOP VIEW 

Order Number DS75362J 
See Package 9 
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OS75364' dual MOS clock driver 

general description 
The OS75364 is a dual MOS driver and interface circuit 
that, o!'>Elrates with either current soutce or voltage 
source input signals. The device accepts signals from 
TTL levels or other logic systems and provides high 
current and high ,voltage output levels suitable for 
driving MOS circuits. It may be used to drive address, 
control and/or timing inputs for several types of MOS 
RAMs and MOS shift registers. ' 

The OS75364 operates from standard MOS and bipolar 
supplies, and has ~en optimized for operation with V CC1 

supply voltage from 12-20V positive with respect to 
VEE, and with nominal VCC2 supply voltage from 3-4V 
more positive than V CC1. However, it is designed so as to 

, be useable over a much wider range of V CC1 and V CC2. 

, In some applications 'the V CC2 power supply can be ' 
eliminated by connecting the VCC2 pin to the VCC1 pin. 

I' 

Inputs of the OS75364 are referenced to the VEE ter-
minal and contain a series current limiting resistor. The 
device will operate with either positive input current sig
nals, or input voltage signals which are positive with res
pect to VEE. In many applications the VEE terminal is 
connected to the MOS V DO supply of -12V to -15V 
with the inputs to be driver! from TTL levels or other 
positive voltage levels. The required negative level 

connection diagrams 

Dual-In-Line Package 

Vcc. VI vcc, V2 

NC AI VEE A2 

TOP VIEW 

Order Number DS75364N 
See Package 12 

Interface 

shifting may be done with an external PNP transis-
, tor current source or by use of capacitive coupling and 
appropriate input voltage pulse characteristics. 
The OS75364 is cbaracterized for operation over the 
O°C to +70°C temperature r!lnge. , 

features 
,. Versatile interface circuit for use between TTL levels 

and level shifted high current, high voltage systems 

• Inputs may be level shifted by use of a current source 
or capadtive coupling or driven directly by a voltage 
source 

• Capable of driving high capacitance loads 
• Compatible with ma~y popular MOS RAMs and MOS 

shift registers ' 

• V CC1 supply voltage v,ariable over wide range to 22V 
, maximum with respect to VEE 

• V CC2 pull-up supply voltage pin available 

• Operates from standard bipolar and/or MOS supply 
voltages ' 

• High-speed switching 
• Transient oV,erdrive minimizes power dissipation 
• Low standby power dissipation 

Dual-In-Line Pacl<age 

VI NC 

TOP VIEW 

AI 

Order Number DS75364J 
, Sea Package 9 ' 

NC 
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0875365. quad TTL-to-M08 driver' 

,gene~aL description 
The 'OS75365 isa quad' monolithic integrated TTL-to
MOS driver and .. interface circuit. that. accepts standard 
TTL and-OTt inputsign'als and provides high-current 
and high-voltage output levels sui~able fur driving.MOS 
circuits. I,t is used to drive address, control, and tfming 
inputs for several types of MOS RAMs including the· 
1103. . . 

The 0575365 operates from the TTL 5V supply and the 
MOS Vss and Vaa sllpplies in many applications. This 
device has been, optimized' for operation with VCC2 -
supplyvo,tage from 16\1 to 20V; and with nominal 
VCC3 supply voltage from 3V to 4Vhigher than VCC2 . 
However, it is designed so as to be usable over a much. 

. wider range of VCC2 and VCC3 ' In some applications th~ 
VCC3 power supplY'canbe eliminated by connecting the 
VCC3 pin to the VCC2 pin. . 

features. 

•. Quad/positive-logic. NAND TTL-to-MOS driver 
.\ . 

• Versatile interface circuit for use between TTL and 
high-current, high-v9ltage systems 

. schematic and connection diagrams 

Vq;2' 

/ 

T~ OTHER {+-_..;....-'-___ -+-___ • 
DRIVERS 

Interface 

/, 

I 

• Capable of driving high-capacitance-Ioads 

• Compatible with many popular MOS RAMs 
\ 

• Int~rchangeable with Intel 3207 . \ 

• VCC2 supply voltage variable over wide range to 24V 
maximum 

• V CC.3 supply voltage pin available 

• Vcc3 pin c9" be connected :to VCC2 pin in some 
applications 

• TTL and OTL compatible diode~clamped -inputs 

• Operates from standard bipolar and MOS supply 
voltages 

• Two common enable inputs per gate-pair 

• High:speed switching 

• Transient overdrive.minimizes power dissipat.ion 

• Low standby power dissipation 

- \ 

Dual-In-Line Package 

Vcc, Y4 A4 2E2 2E,1 A3 Y3 VCC3 

15 14 13 12 11 

... +lHI-f .. +-oO· ~UTPUT 

ENA.LE El e>-,---... -+-...... 
i 

.ENABLE ez·o-.... -+---1H ..... 

.TO OTHER { 
DRIVERS 

r' ) 
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j . '. 

Yl AI lEI lE2 

TOP'VIEW 
'-..... 

·POsitivl L"': Y ~ A'E1'E2 

Order Number DS75365J 
or DS75365N 

See Packege10 or 15 
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5 i liconix incorporated • • 

502 

3% DIGIT AID CONVERTER SET 
LD110 DIGITAL AID. PROCESSOR 
LD111 ANALOG AID PROCESSOR 
LD114 DIGITAL AID PROCESSOR 

Features 

• 0.05%- Aceuracy (Of Reading) ±1 Count 

• Two Voltage Ranges-1.999 V and 199.9 mV 

• Sampling Rates up to 12 Samples/Second 

• FET Input for Zin. >1000 MU 
• Auto-Zero Minimizes Effects of Offset~ Drift and 

Temperatur" 

• Auto-Polarity 
• Monolithic Bipolar-PMOS Analog Circuit 

• PMOS Digital Circuit 

• Multiplexed BCD Output 
• Overrange and Underrange Signals Available for Auto-

Ranging CapabilitY 

• TTL Compatible Outputs 

Applications 

• DVM/DPM 
• AID Converters 

• Controllers 
• ' Digital Weighing, Systems 

• Digital Thermometers 

• Process Control· Instrumentation 

• Scientific Instrumentation 

Description 
The monolithic LOlli analog processor contains a bipolar 
comparator, a bipolar integrating amplifier, two MOS-FET 
input unity, gain amplifiers, several P-channel enhancement 
mode analog switches and the necessary level shifting 
drivers to allow the analog and digital processor's to be 
directly interfaced. A wide range of conversion rates (1/3-
I . 
to 12 samples Jler second) as well as two voltage ranges can 
be accommodated using externally determined RC t1me 
constants. All amplifiers are internally compensated. 
The PMOS LDll0 synchronous digital processor combines 
the counting, storage and data multiplexing functions with 
the random logic necessary to control the quantized charge
balancing function of the analog processor. Seventeen static 
latches store the 3% digits of BCD data as well as overrange, 
underrange and polarity information. Nine push-pull output 
buffers (capable' of driving one standard TTL load eac~) 
provide the sign, digit strobe and multiplexed BCD data 
outputs, all of which are active high. The digit scan is an 
interlaced format of digits " 3, 2 and 4. 
The PMOS LD114 digital proces~or combines the counting 
storage and data multiplexing fGnctions with the random 
logic' necessary to' control the quantized charge-balancing 
function of the analog processor. Seventeen static ,latches, 
in response to external control, store the 3 ,1/2 Digits ~ 
BCD data as well as underrange and polarity information. 
Tim push-pull output buffers (capable of driving one stan
dard TTL load) provide the dock frequency 7 512, sign,. 
digit strobe and multiplexed BCD data. Four data output 
format options allow the user to 'tailor the BCD output to 
his circuit requirements. Please. see the following pages 
for greater detail. 

MONOLITHIC CMOS AID CONVERTERS 
LD1303 DIGIT AID CONVERTER 
LD131 3% DIGIT AID CONVERTER 

Features 

• Accuracy of 0.1% (of reading) ±1 Count 
• AutocZero 
• Auto-Polarity 
• Low Power Consumption (25 mW Typical) 
• 1 my Resolution (LD130- 1.000 V ,LO 131 .; 1.5QOV, 

Full Scale) 
• Minimum of External Components (3 Capacitors, 1 

Reference) 
• Buffered Analog Input (ZIN > 1000M m -
• Buffered Reference Input (ZIN > 1000M m 
• Internal Clock Osciilator 
• Overrange and Underrange Signals Provided for Auto-

ranging 
• Multiplexed BCD with Inter-Digit Blanking 
• TTL Compatible Outputs (1 Load) 
• ' Sampling--Rates from 1 to 60 samples/second 

Applications 

• DVM/DPM 
• Digital Thermometers 
• Digital Environment Meters (Noise, Light, pH) 
• . Digital Scales 
• Instrumentation 
• Controilers 
• lAP Interface to Analog World 

Descrifltion I 
The LD130 and LD131 combine, in a single monolithic 

, CMOS I.C., both the analog and digital subsystems of 
a 3 digit and a 3'h digit AID system, respectively.--The 
"Quantized Feedback" conversion scheme, introduced 
by Silicon ix, provides the LD130 and LDl31 with an Auto
zero, Auto-polarity AID system requiring only a single 
reference Voltage. External parts are minimized by the 
on-chip resistors and buffer amplifiers. These high im
pedance input and reference buffer amplifiers e.liminate , 
source loading errors providing the outstanding tem
perature coefficient and ratio operation inherent in this 
system. Break-before-make switch action insures that 
neither the analog input nor the reference voltage will 
be shorted to ground at any time. Please see the following 
pages for greater detail. 
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LD110/LQ111lLD114 3Y2 DIGIT AID CONVERTER SET 

ELECTRICAL CHARACTERISTICS 
All DC parameters are 100% tested at 25°C. Lots are sample·tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 

TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIc! MIN TYP, MAX UNIT VI = 12,V, V2=-t2V, Vss=5V 

" 
VREF = 8.2 V, TA = 25°C 

1 fiN Clock Frequency 30.7 KHz 50% Duty Cycle 
--" I 

Clock Input Current, Low -500 2N 1CL /-lA VCLOCK in = 0.4 V 

3 P 4 TA = 25°C 
-U liN I nput Bias Current ,pA 

TA = 70°C ~T 40 

5 NMR Normal Mode Rejection 40 ...... dB fL=60Hz 

6 VOll MeasurelZero Voltage, Low 0.4 IO~ = 150/-lA -
7 VaHl MeasurelZero Voltage, High 2.4 IOH =-200/-lA 

80 VOL2 UplDown Logic Voltage, Low 0.4 .I~L = 250/-lA 
-U 

UplDown Logic Voltage, High 
--.!T VbH2 2.4 IOH = -200/-lA 

V 
,10 P VOH3 Analeg Comparator Voltage 2.4 IOH = -l00/-lA 
-u 
~T VOL3 Digits, Bits, Sign Voltage 0.4 IOL =.1.6 mA 

12 VOH4 Data Bits Voltage, High' 2.4 IOH = -200/-lA -
13 VOH5 Digits, Sign Voltage, High 2.4 IOH = -800/-lA \ 

14 S 
ON Resistance, Auto Zero 

11 50 Kll V AZpni " -4,0 V, IS = -50 /-lA rDS(on) Switch - W 
I ON Resistance, UplDown 

15 T rDS(on) 650 3000 II IS= 1 mA 
Switch 

-C 

16 H TC 
UplDown Switch Temperature 

0.20 0.50 %loC 
Coefficient 

17 11 Supply Current 2.2 3,5 -
18 12A Supply Current, LO.l11 -1.8 -3.0 
-S mA 

19 U 120 Supply Current, LOll0 -17 -23 

2(jP ISS Supply Current 17.4 , 24 
-p 

21 L ,PSRR I Po~er Supply Rejection Ratio, VI 80 85 

"22 Y 
dB 

PSRR2 Power Supply Rejection Ratio, V2 60 65, -
23 Reference Current Rejection Ratio 35 41 nA/LS8 RREF = R2 = lOOK ll~ VIN = 2 V 

TYPIcal values are for OESIGNAID ONLY, not guaranteed and not subject to productoon testong. L0110 IPAN LOllt CMAF 
,; 

~ 3% Digjt DVM (±2.000 Volts) 
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5iliconix incorporated • • 
LD130/LD131 MONOLITHIC AID CONVERTERS 
ELECTRICAL CHARACTERISTICS 

, 

All DC parameters are 1000'{' tested, at 25° C. Lots are sample tested for At parameters to assure conformance with 
specifications. 

Tfi;ST CONDITIONS 

CHARACTER ISTIC MIN TYP MAX UNIT Vl = +5 V, V2 = -5 V, VREF = 2.000 V 
TA = 25"C, CINT = 0.068IlF, Cstrg = O.lIlF 

1 Linearity 0.1 % rdg -
G Peak·to·Peak noise apparent when going from 

2 E Noise 0.3 LSB 

- N 
one steady reading to another. 

3 E Zero T. C. 10 "V('C 0<:;TA<:;70°C - R 
4 A Gain T, C. 15 ppMfC 0<:; TA <:; 70°C 

- L 

5 
NMR Normal Mode 

36 
Rejection 

dB fseries = 60 Hz, fosc = 24 kHz 

6 VIN Input Bias 7 T A = 25°C - liN 
7 Current 90 TA = 70°C 

- pA 
8 VREF Input Bias 7 T A = 25°C - -I REF 
9 I Current 90 T A = 70°C 

- N 
10 P fCLK Clock Frequency 30 kHz - U 
11 T D,C.CLK CI9ck Duty Cycle 30/70 70130 % -
12 IINL 

Clock Input Current 
1 VINL = 0.25 V Low 

- mA 

13 IINH 
Clock'input Current 

1 VINH = 4.75 V . High 

14 VOL All Outputs 0.4 tOL = 1.6 rnA - 0 
15 U VOH Digit Strobes 2.4 V IOH = 400"A - T 
16 VOH Data Bits, SIGN/UR/OF 2.4 IOH = ~100"A 

17 S 11 Supply Current 6 - U rnA 
18 P 12 Supply Current 4 - P 19 

L 
PSRRl V 1 Supply Rejection ( 0.6 - rnV!V 

20 Y PSRR2 V 2 Supply Rejection 1.4 

Typical values are for Design Aid Only, not guaranteed and not subject to production ~esting. ICBG 

APPLICATIONS 
1, Operation Over the Full Frequency Range. Any sampling CINT should have a high insulation resistance over 

rate from 1 to 60 samples per second can be accommo- temperature (all film capacitors are suitable). 
dated by simply changing the Integrator and Oscillator 2. Supply Voltages. Minimum supply voltages for operation 

Capacitors (CINT and Cosc). The Autp·Zero Capacitor are V 1 = +5 V, V2 = -5 V. Maximum voltages forfunc-

(CAZ) should remain at 0.1 /.IF over the full sampling tionality are V 1 = +8 V, V2. = -8 V. It is recommended 

range. . that a 0.1 /.IF or larger capacitor be used to bypass V 1 to 

a. To find the proper value for Cosc' refer to the clock ground at the. LO 131 when LED displays are used. 

frequency vs Cosc curve shown in the Typical Charac- 3. Reference Voltage. The typical L0131 application (Fig-

teristics. The oscillator frequency and sampling rates ure 5) shows the reference voltage being developed by a 

are related by: current regulator diode.resistor combination. This is the 

. fosc preferred method for creating stable low-voltage refer-

Sampling R~te = 6144 ences . .The temperature compensated current regulator 

b. The integrator capacitor must' change as a function of diode (the electrical dual·of the temperature compensated 

frequency by means of the following relationship: Zener) keeps a constant current through the series con-

2000 nection of metal film resistor and cermet trimmer. A 
CINT== -f- /.IF/sec typical temperature coefficient of 50 ppMfc is achieved 

osc by this system - an order of magnitude improvement over 
Capacitor tolerance or type is not critical. CAZ and 

a typicallow-voltCjge Zener (1 N746, 3.3 V Zener). 
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LD130/LD131 MONOLITHIC AID CONVERTERS 

02 Digit Strobe output Tl1us: 

01 • SIGN/UR/OR = Underrange PuJse (active high) 
when count < 80 

t1 / 

4. Input Protection. The LD130 has protection circuitry 
at all inputs, and outputs which-prevent static damage by 
clamping the voltage at these pins. In many applications, 

, such as a DMM/OVM"the VIN or VREF input may have 
a high voltage source connected which is capable of sup
plying destructive currents into the 'LD130. To prevent 
such an occurrence, a current limiting resistor ,should be 

02 • SIGN/URioR Overrange Pulse (active high) 
when count> 999 ',"i 

, placed ih series with the appropriate input pin: The 1 
, mA maximum current rating should be observed. A 

1M n resistor in series with pin H of the LD130 would 
offer input protection up to a 1000 V overvoltage. 

/5: Lock-Up Protec,tic:ih. The E204 J-FET shown in the 
typical LD130 application 0.1 Figure' eliminates a 
power-on lock-up mode. This condition manifests it
self by a constant 007 output. If the J-F ET is not used, 
it may' be necessary to recycle the power supplies to 
attain normal operation. The use of the E204 J-FET 
reduces the ml»Cimumaliowable negative supply voltage~ 
V2 to -5.5 V. ' ,. 

6. ITL Compatibility. While both the Digit Strobe (0" 
,." / I 

02, 03) and Data Bit (BO, B 1, B2'. B3) outputs are 
capable of driving , TTL load,' the maximum internal 
clock stability, and thus A/D stability, is attained when 
the bit outputs sink less tha~ 400 fJA. Therefore, CMOS 
or low"power SchdttkyTTL de~oders, are preferred .. 
Standard TTL loads will not contribute to A/D insta-

\ bility when an ext~rnal oscillator is used. 

7. DC to DC Converter. The low'power,requirementofthe 
LD130 makes it well suited for battery poweredapplica· 
tions. The converter circuit shown in Figure 2 is an 
efficient means of providing the;-5 V supply from a 4 
to 8 V V, supply. 

If either an underrange or overrange condition ex~ts, 
the appropriate pulse will occur once each sampling 
interval during ,the zeroing time. This single pulse can be 
used directly to step on Autoranging circuit into the 
next range. Figure 3 shows thl! implementation of an 
Autoranging Systef'!l for the LD130. . 

,H<:H~v20UT , 

-L,.2· 0.5 mH ":" 

8.81lF 
TANTALUM 

DC to DC Converter 

, Figure 2 

9. Ratio OJ)8ration. The high impedance reference buffer 
amplifier and input buffer amplifier make the LDl30 
very useful in ratio measurements. The ratio error curve 
is shoWn in the Typical Characteristics. The ratio 'of 
the internal sestina resistors makes the output a simple 
relationship of VIN and VREF' 

8. Range Signal Decoding -Autoranging. The ranging 
signals (overrange and underrange) are time multiplexed \' 
on the SIGN/UR/OR output. De·muli:iplexing consists COUNT = VIN 

VREF 
x 2000 

of logically ANDING this output with either the. [)1 or 

LG VINl°.DtltVI ... 
'r-' ....,...- - MA_"""~".,f §' 7 r-- t---- " 2 Bz, 

-'(j~ qf=q~C/~::R ," 
~:: fr-- . r-- 7 • • .83 ,'r • r-- er-- .~15 

i!!......!~ 

:: ~- ... ~ ~_ ,IBM. F-f *, iY- .... "" 
/ 

~:i 
CIt033 , _ 

.. " , 
I ~, 

B 
18 0 111' 

UKU . 
t5 /\lAD, ..... I 

5 
l.O,. 

::~~1Ia ... 
'IV ~ 

~ 1"" 
... 7 , . .. 

t .. ... 
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D, 
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Autoranging SyStem For LD130 
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HIGH SPEED, POWER PERIPHERAL DR~VERS (to 1.0 A, 90 V) 
S55V01 SERIES 
S75V01 SERIES 

Features , 
• CMOS Compatible Input 
• 4 ils to 10 ns Propagation Delay Time 
• High Input Impedance (megohms) 
• Fan Out Greater Than 100 
• Parallel Easily 
• Free from Secondary Breakdown 
• 90 V Breakdown Voltages 
• 1.0 A Output Currents 

Absolute Maximum Ratings 
Output Current 

S55VII1, 11, 121S75V01,11,12 
S5~V02, 21, 22IS75V02, 21, 22 

Output Voltage 
S55V01, 021S75V01, 02 
S55V11, 211S75V11, 21 
S55V12, 22IS75V12, 22 

Input Voltage 

Storage Temperature Range 

Operating Temperature Range 
S55V01,02, 11,21,12,22 ' 
S75V01,02, 11, 21, 12,22 

Po at 25°C Case Temperature 
S55V01, 11, 121S75V01, 11, 12 
S55V02, 21, 22IS75V02, 21,22 

Thermal Derating Factor 
S55V01, 11, 121S75V01, 11, 12 
S55V02, 21, 22IS75V02, 21, 22 

Lead Soldering Temperature (1051 

v" 

Simplified Schematic 
Fig. 1 

2.0 A 
1.5 A 

60V 
35V 
90V 

15 V 

-55°e to + 1500e 

-55°e to + 1500 e 
ooe to + 700e 

V· 

10 --
VOUT 

25W 
4W 

5°e1W 
30° elW 

260° e 

!l.l§lIT015l ~ {/905} 

~ (610) MIN 

r/ilU 

r1d~ Q.llD 
0350 0200 
~ (5OB} 
(889) 

if ~-l~ ~o~ 
UJfll 0016 ( 4(6) OIA. 

BA.SE IS SOLID KOVAR 

f 729) 

45' 
ALL DIMENSIONS IN INCHES 
ALL DIMENSIONS IN MILLIMETERS J BOTTOM VIEW' 

TO-39 

, t--- CU1. --J 
I MAX I· 1 

L . gf t 
O"35MAX~----.l 

• 0.043 0.312 
SEATlNG o:oJi " MIN 

P.LANE , t 1.191 , un, 
0.675 
0:&55 

BOTTOM VIEW 

ALL DIMENSIONS IN INCHES 

TO-3 

For TTL Inputs 
Fig. 2 

0.188 MAX 
BOTH ENOS 

0.161 
0.151 

V· 

VOUT 
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HIGH SPEED, POWER PERIPHERAL DRIVERS (to 1.0 A, 90 V) 
S55V01 SERIES S75V01 SERIES 

ELECTRICAL CHARACTERISTICS (25°C Unless Otherwise Noted) 

S55V11.21 S55V01.02 S55V12.22 
PARAMETER CONDITIONS S75Vl1.21 S75V01.02 S75V12.22 UNIT 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 

10 = 100 mA 4.0 2.0 4.0 2.0 4.0 2.0 
V ,H Logical "1" Input Voltage 10 = 300 mA 5.0 3.5 5.0 3.5 5.0 3.5 V 

'0 = 1,000 mA 10.0 6.5 10.0 6.5 10.0 6.5 

'0 =1.0 mA 1.2 0.8 1.2 0.8 1.2 0.8 
V,L Logical "0" Input Voltage 10 = 0.1 mA 0.8 0.8 0.8 V 

10= 0.5p.A 0 0 0 

"H -Logical "1" Input Current ViN= 15 V. Vour = 0 0.01 0.5 0.01 0.5 0.01 0.5 p.A 

VOH Output Breakdown Voltage 10 = 100 p.A, V,N = 0 35 60 90 V 
/ 

SPECIFICATIONS FOR USE WITH CMOS (FIGS. 1 & 3) 

III Logical "0" Input Current V'N = OV. Vour = VOH -0.01 -0.01 -0.01 p.A 

10 = 100 mA V,N = 5V 0.2 0.25 0.3 0.35 0.37 0;45 
VOL Output "ON" Voltage 10 = 300 mA V,N = 5V 0.72 . 0.9 1.0 1.2 1.4 1.7 V 

'0 = 1.000 mA V'N = 10 V 1.4 2.0 2.2 3.0 3.8 4.5 , 

tpdo ProPllgation Delay to Logical '0 "" 1.0 A. VJN =.0-. 10V, Fig; 3 4.0 10 4.0 10 4.0 10 
"0" (Output Turn "ON") 10 = 0.3 A,V'N = 0-. 5V, Fig. 3 5.0 5.0 5.0 ns 

tpdl Propagation Delay to Logical Vour ""0.5 V+. V ,N = 10-0V. Fig. 4.0 10 4.0, 10 4.0 10 ns 
"1" (Output Turn "OFF") Vour "" 0.5V'. V ,N = 5 - OV. Fig. 3 5.0 5.0 5.0 

SPECIFICATIONS FOR USE WITH tTL (FIGS. 2 & 4) I 

I'L Logical "0" Input Current V'N = 0.4 V, Vour .= VOH• Rp = lKn 4.6 4.6 4.6 mA 

VOL Output "ON" Voltage 10 = 100 mA, V,N = 5V 0.2 0.25 0.3 0.35 0.37 0.45 V 
'0 = 300 mA, V,N = 5V 0.72 0.9 1.0 1.2 1.4 1.7 

t pdO Propagation Delay to' Logical V- '" 10 V. RL = 30n. '0 "" 0.3A 
"0" (Output Turn "ON") See Fig. 4 8 .. Q 8.0 8.0 ns 

t pd1 t;'ropagation Delay to Logical V' = 10V. RL = 30n. Vour "" 0.5V+ 
"1" (Output Turn "OFF") See Fig. 4 5.0 5.0 5.0 ns 

/ vee = 5 V Vee) 5 V V, = 10V 

V· = 28 V 
( 

R, = 90 n for 300 rnA 

C>-~ 
R, = 25 n for 1:0 A R. 

~ 
It.. = 300 

) ri---~~ TO SAMPLING "' 1'0 

~ 
SCOPE 

7402~ 
D.U.T. 

~ woo 'I-, r -1 SO U fNPUT I v~ . t "" """0",0' t -::- v ou• 

.f VON 

l z-\~ ":" 

-= -= 
VIN = 5 V for 300 mA ."" V,. 
V~ = 10 V for 1.0 A"'" 

~ VIN = 0 V for "0" 

~ I'VIIT t lld1 

tpdO-t--t I 
, 

, 
Switching nme Circuit TTL Switching Circuit 

Fig. 3 Fig. 4 
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S55V01/875V01 SERIES ,HIGH SPEED, POWER PERIPHERAL DRIVERS 
APPLICATIONS 

CMqS Compatible Switch/Relay Replacement 

VIN1 

VIN2 

.". 

10 

f! 5 ... 
. ~ 0 

~ " 
~ 10 

~ 
~ 0 

I- 15 
~ a 10 

I 
> 

i-i-

CMOS Switching Waveforms 

. Vw 

II. 
v""; 1''' i "R' 

ho' 1 1'--, 1 1 1 
rvou, ; Vee = 10' 

II \ 
1 1 1 

-

I-

~ 2 
I 
> 

f-t-

.... I,...;' 

1 

t:- v* 

!\ 
VOUT;VCC .. ~ 

II 
I' ..... i----

40 eo 120 ,160 100 ,zoo 300 400 

t-TIME ens) t-TIME 1M) 

CMOS Compatible Relay/Solenoid Driver' . TTL Logic C6mpatibleSolenoid'Driver CMOS Compatible Lamp/Display Driver 

ALARM SIGNAL 
(LOW-OFF) 

+:MV 

RELAY OR 
SOLENOID 

Audio Alarm 

+1V 

+11V +Z4V 

V,N 

<sV 

4-,an 
SPEAKER 

MLAYOR 
SOUNOOD 

. I 
I 

R, 

TTL Logic Compatible LED Driver 

+5V R, R. 

TTL Compatible SwltchlRelay Replacement 

~ 2 
o· 
~ 1 

+ .. v 
.;, 
~ 
S 10 
> 

50 

~ 40 
~ 
I- 30 

" ~ 20 

:> 10 

..... 
1/ 

1\ V • 

- l- "\. -
1\ I 

\ I 
I 

\ v"" 
...... 

20 40 .10 10 

t· TIME· (ns) 

R, 
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DG300 SERIES CMOS ANALOG SWITCHES 

FOR HIGH SPEED 

TTL Compatibility· 

DG300 
" 

DG301 ( 
I . 

. DG302 
DG3Q3 tOIf ='130 ns (typ), 250,ns (max) 

/ 

DG381 

DG~87 ton = 150 ns (typ), 300 ns (max) 
DG384 
DG390 

CMOS Compatibility 

1 / 

DG304 I 

D,P305 tolf =' 70 ns (typ), 150 ns (max) 
DG306 
DG307 ton = 110 ns (typ). 250 ns (maxt 

FOR LOW POWER 

1.8 mW (typ) 

1.0 pW (typ) 

COMPARE THESE SPECIFICATIONS 

Texas, 
SILICONIX Analog Devices Harris Intersil Na,tional Instruments 

DG300 Series 7s;....,Series HI-Series IH-Series LF-,.Series TL-Series 

to .. (typ) \ . 70 ns 400 ns 280 ns 500 ns 90 n8 350ns 1 

t;,n (typ) 110 ns 700 ns 370 ns 1000 n, 500 ns 175 ns 

Power I 

Requiremen. 1p.W 4mW 1.5,mW 1.5mW 135mW 120mW 

The DG300 Series also offers: 
.1 

- L-bw Ron 
- Low Leakage 
- High off isolation 
- TTL as well, as 5/15 V CMOS compatibility 
-Many different functions 

, \ 
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5iliconix incor-poratBd • • 
SWITCH FUNCTIONS 
SWITCH STATES ARE FOR LOGIC "1" INPUT .. ' 

DG300/304 DG381 
, 

AP Ii AA AP 
.y -y .y Y G 

BP BA ·BP 
BK BK 
CJ 2 CJ 
AL s, D, 5, D, AL. s, 

BL 'I'j, '1N, BL ~N1 

,I'j2 1N~ 'N2 

S2 
'3 D2 S2 

9 
D2 S2 

I 

DG301/305 DG387 

, AP AA AP 
BP .y -V' G BA +v -V G BP 
BK BK 
CJ CJ 
AL 

D, S, D, 
AL 

S, BL 
D2 S2 DZ. 

. BL 
S 

I 
,I'j .J 

'N 

DG302·306 .DG384 
+V -y G +V -v G 

AP AP r 
BP BP 
BK, s, BK S, '6 

D,. 

CJ S3 D3 
CJ 

S3 

AL 
BL ,I'j, ,I'j, 

14 PIN .., ,I'jZ 

I 
·S ,. 11 

D2 S2 

S. 
'3 'Z 

S. D. 

DG.303/307 DG390 
.y -V G +V -V G 

AP AP 
BP BP 

16 s, D, BK 5, BK .' S3 
2 

D3 CJ 53 CJ. 
AL ,I'j, ,I'j, 
Bt: 

'NZ ~N2 

S2 
,. 

DZ S2 

S. 
'3 D_ S_ 

SIDEBRAZE,DIP (AP, BP) FLAT PACK . (AL, BL) 
CERDIP (BK) ~ETAL CAN (AA,BA) 
PLASTIC DIP (CJ) 

510 -( 

.y -V ci 

D, 
11 

DZ 

I 
.J 

AL 
BL. 

D, 11 

D3 '4 

DZ 

D. 

AL 
BL 

D, 11 

°2 

D_ 

AA 
BA 

.y -y G 

'Nz 
S20"'"'+---<r 

:V -y 

S, 

Sz 

I 
,I'j .J 

+V -v G 

'4'PIN 

.., 
I 

·2 

·+V ,-V G 

'2 

G 

D, 

D, 

D2 

@ Ie MASTER 1977 



I ,II 

, . 
The Master Selection Guide provides sufficient informa
tion to make initial product selections, to lead you to a 
group of. device numbers and manufacturers' names. It 
enables you to find the products which are most appro
priate to fulfill your major requirements and then pro
vides data for· many of the more important· products, 

All devices that appear in this section, both in the initial 
,selection guide and in the data pages, are inciuded in 
the Part Number and Product Indexes. These index list
ings'lead to the page and the line on that page where 
each device' appears. 

In the Linear section over 1000 operational amplifiers are 
covered. Since there are. so many devices, the opera
tional amplifier entries /have been given special con
sideration. Separate lists are provided for those which 
have High Speed, High Voltage capability, Wide Band
width, etc. Under .General Purpose, four amplifier types 
are Ijsted: these are the ones that the high volume manu
facturers indicate are the most widely used; however, 
quad amplifiers should also be considered when appro
prrate~ If you have located an op amp in a specialized 
category, you can review its characteristics by finding it 
in the Part Number or Product Indexes and looking it up 
in the Operational Amplifier Characteristics and in the 
Data Sections. - ' 

. Following the special lists, the "Operational Amplifier
Characteristics" listings, categorize amplifiers by input 
parameters. They are arranged in order of increasing 

'--offset voltage, bias current, offset current and then' 
voltage drift. The other parameters Jiste~ do not affect 
the $equence in wh,ich the, devices are presented. The 
column labeled "Comp" indicates the number of. exter
nal components normally us.ed for compensation; for 
example, "0" means no compensation is required. 

Consu'mer circuits such a$ audio amplifiers, AM, FM, 
. and TV circuits as well as some digital devices (watches, ' 
calculators, etc.) are now covered by model number in 
the n~w. Consumer Circuit Section. Linear devices and 
unusual circuits which do not fit elsewhere are listed 
under the heading "Other Linear De~ices." 

, " 

C§) Ie MASTEl'! 1977 

Ca_orr . Page 
Amptifiers, Special Purpose 512 

Arrays 
Transistor -'514 
Special 515 

Comparators 516 

Consumer Circuits 521 

Followers 528 

.Operational Amplifiers 
General Purpose 529 
High Output Current 529 
High Speed 530 
High Voltage 531 
Low Bias Current . 531 
Low Drift 531 
Programmable 531 
Single Supply 532 
Wide Band 532 
Characteristics 533 

Phase Locked Loop Circuits 559 

Telecommunication Circuits 560 

Timers ;561 
Voltage ~egulators 
Fixed 562 
Adjustable 569 

Other Linear Devices 571 

Detailed Product Information 
provided,by: 

, Analog Devices ' 574 

Harris. Semiconductor 580 

Raytheon Semiconductor 585 

Siliconix 601 

The manufacturers listed above are pro
v'idlng detailed information on their latest 
and, most significant products. They have 

.. made th!s investment to help you. So~e' 
chose not to. ' 

If you want to see more data in future edi
tions, tell the manufacturers through their 
salesmen and distributors. 
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LlNEAA~Amplll(.r. Special purpose 

Function DevIce Source Urie Function DevIce . Source Une Function DevIce Source Line 

Specll!l Purpose Special PurpoM (Cont'd) Special Purpose (Cont'd) 

AC Amplifier, QU$d, Single Supply Instrumentation, (DIfferential Input, Operational Transconductance Amplifier 
CA3048 t RCA Independent Gain, Adjustment} (Continued) (Continued) 

CA3052 RCA ADI218 tAD (Ill) CA3080A t RCA 
ADI2ZA AD (Ill) Power Amplifier /Swltch (equivalent to an AGC/Squelch Ampllfi,er (Gain Controlled AD5228 AD (Ill) operational amplifier with uncommitted Amplifier) 
AD522C AD (Ill) Darll/lllton power output trensistor) , 

. lM170 t Natlonsl Programmable Gain 
LM270 National AD5228 tAD (Ill) 

CA3094 t RCA 130 • 
LM370 National 3660J Burr-Brown 

CA3094A t RCA 
3660K Burr-Brown 70 

AGC Generator, for SSB receivers 10 3660S t Burr-Brown 
CA3094B t RCA 

SL621C PIessey 3626A Burr-Brown Preamplifier JFET . (to precede op amps and 
SL1621C Piessey 3626B Burr-Brown comparators) . 

AGC Generator (voice operated gain adjusting 3626C Burr-Brown HA-2000 t Harris 

device) LHOO36 t Natlonsl HA-2005 Harris 

SL620C Plessey LHoo36C . National Preamplifier, Precision (to precede operational 
SL622C Piessey LH0037 t National amplifiers) 

SU620C Plessey LH0037C National LM121 t National 

SL 1622C Piessey LM221 National 140 
. 'Instrumentation, (Differential FET Input, LM321 National 

Am~lfIer, triple for active, fitters Independent Gain Adjustment) 60 
3670J Burr-Brown LM121A t National 

TAA960 Signetics 20 LM221A National 3670K Burr-Brown 
Current Amplifier (untty gain, 100 ma Output) 

36708 t Burr-Brown LM321A National 
LHOOO2 t National 

LF152 t National Preamplifier, Temperature Controlled 
LHOOO2C Natlonsl 

LF252 National p.A727C Fairchild 
Current Amplifier (unity gain, 200 ma output) LF352 National p.A727M t Fairchild 

3553 t Burr-Brown 
Instrumentation (unity gain) Preamplifier with automatic level control, for 

Current Amplifier (unity gain, 300 rna output) 3627 Burr-Brown tape recorders 

MC1436 Motorola TDA1054 SGS 150 

MC1538 t Motorola 
Isolation Amplifier, Opticelly Coupled TA7055 Toshiba 

3650 Burr-Brown 90 
Current Amplifier (unity gain, 600 rna outPut) 3652 Burr-Brown Preamplifier, JFET (Impedance Converter) 

1016C DOC 30 Tl00 Siliconix 

1016M 'f DOC 
Log/ Antilog Amplifier (Antilog) T300 Sillconlx 

1452 DOC 
HA-263O t Harris 

6049C Intersll R.F, Ampllfler, Gated ' 
MA·_ HIrrII (110) MCI445 Motorola 

Differential Input/ Differential Output Amplifier 
Log/ Antilog Am~Hler, (Log) MC1545 t Motorola 

(bandwidth less than 2 MHz) 4127 Burr-Brown 

p.A73OC Fairchild 1451 DOC Programmable Channef'Op Amp (one of 4 
Input stages can be connected to single 

p.A730M t Fairchild 6048C Intersil output) 160 
ITT730-1 ITT TL441C TI 1454C DOC 
Im30-5 ITT TL441M tTl 100 1454M tDDC 
MCI590 t Motorola 40 Microphone/Headphone Amplifier HA·24OO tHarril (581) 

CA3000 tRCA SL630C Plessey HA·2404 HIrriI (110) 

CA3OO7 t RCA SLI630 Plessey MA·2405 Harrll (110) 

NE515 Signstics TAl 066 Toshiba Read Am~ifier / Pream~lfier (fOr magnetic tape 
SE515 t Signetics Microphone Amplifier (for microphones In memory systems) 

Dlfferentlal/cascode Am~1fler (de to r.l.) telephones) MC3467 Motorola 

LM3028 t Natlonsl TBA830 Siemens MC3468 Motorola 
I. 

TAA970 Signstics Front End Amplifier, for ultrasonic or infrared LM3053 t Natlonsl 170 
CA3028 t RCA TCA960 Signetics remote control systems 

CA3028A t RCA Mixer (to 200 MHz) 110 TDA4180 Telefunken 

CA3028B t RCA 50 8042 Siemens Single-ended Input/Output Amplifier, Triple 
TA7045 Toshiba 

MOS Amplifier, MOS and npn transistors, 3 CA3035 RCA 

Gated Linear Amplifier (operationsl am~lfler) terminal Two Wire Transmitter (Sends current sig~al 
ZN424 Ferrant' TAA320 . Signetics over serna two lines from which it Is powered) 

TAA320A Signetics LH0045 t National 
Instrumentation, (Differential Input, 

Operatlonsl Transconductance Amplifier LH0045C National Independent Gain, Adjustment) 
AD52O.I AD (Ill) CA3060 RCA Video, IF and RF Amplifiers 
ADI20K AD (1171) CA3060 t RCA 733 t AMD 180 
AD53I8 tAD (Ill) CA3060A t RCA 733C AMD 
ADI21.1 AD (Ill) CA3060B t RCA 120 NE592 AMD 
AD521K AD (Ill) CA3060 RCA SE592 t AMD 

(Cont'd) 60 (Cont'd) (Cont'd) 

t Military Temperature Range (-55°C to 125°C) 
Bold face Indicates additional data Is provided on the page notad. 
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UNEAR-Arr.,. (Cont'd) 
\ 

FunctIon 'DeVIce Soun:e Una 

TraMlator AI ... ,. (Cont'd) 

Dual DifferentIal Amplllers (NPN). blasIng. to 
lbOwt 100 MHz (ContInIed) 

SE510 i SIgnetics 
SE5ll t SIgnetIcs , 

Dual DHferanttal Amplllleri (NPN). to 500 MfIz ' 
LA3049' t lHhIc Sys 
CA3049 ' t RCA 
CAS102 t I:lCA , 

Dual DIIierentiaJ, DaIIlnlIton AmpIifteIs (NPN) 
with Oiode BIas'String 

10 

CA3050 t RCA 
CA3051 RCA 

One DarlIngton PNP PaIr. and One Current 
,Mirror PaIr WIth Sharecl 

MG1416 MotOrola 
CA3064' FICA 

SevenNPN TranStstOl8, Common emliter 
SL3061 PIeisey 
CA3081 t RCA 20 
SG3061 SUIcon G 

'ULN-2081~ Sprague 

Sevan HIgh Current NPN TransIStors. Common· 
Collector 

8Lsoe2 PIeisey 
/ 

CA~ t RCA 
SG3062 'SIIIcqn G 

, ulN-2062A Sprague 

Seven HIgh CUrrant Darlingtons ' 
ULN-2031A Sprague 30 
ULN-2032A ' Sprague 

ULN-2033A Sprague 

Seven ,HIgh Current. HJgh VoJt8geNPN 
DartlngtOl\ AmplIfIers, Open Collector 

966S 
'/ 

fairchild 
9666 Falrc/1i1d 

'9667 , F$Chiid 
9668 FaI{alHd " 
MC1411 MotOrola 
MC1412 Motorola 40 
MC1413 Motorola \ 

\, 
MC1416 Motorola 
L201 SGS 
L202 SGS 
L203 SGS 
'SG2001 SI8con G 
SG2002 SIIIconG 
SG2003 SIlIcon G 

, SG3851 SIHconG 
sG3852 SI8con G 50 

. , SG3853 SiHcon G 
ULN-2001A Sprague 

( 

lJLN.2002A Sprague 
UL~2OO3A Sprague 

I ' -'ULN-2OO4A Sprague. 
ULN2001 " n 
ULN2002 n· 
ULN2003 n 
ULN2004 n -

_,NPN Transistors (arranged 2)(4 as a 
memory drMJr) 

60 

SN75303 ' TI 
(Cont'd) 

t Mint Tem ture ' '/ 
tary ,perl . Range ( ~55°C'to 125°C 

ICMASTER 1877 

FunctIon DevIce IloUrce 

Tr .... tor Arre,.(Contid) 
EIght NPN TransistOll (arranged 2X4 asl 
memo/y drMJr) (Cont(nI,l8d) 

SN75308 n 
I 

Super Beta DHferanttal ciaacode Amplifier and ( 
Three NPN TransistOll 

CA3096 t FICA 

Specie. Arra,.: , 

,CMOS (Three p-channeI and three ri-ch8nnel 
enhanoament MOS TranslstOll testad for Unear 
operation) , 

, CA3800 t FICA 

,ThyrIstOr/Transistor Alray (SCR. 
Progfammable Unljunctlon Transistor. PNP / _ 
NPN Transistor Pair. NPN Transistor and Zener 
DIode) 

CA3097 t FICA 

Transistor/DIode Alray (Three NPN 
TranslstOll Two Zener DIode8 and One DIode) 

! I cA31i93' FICA ' 

~tSCRs 
i 

TCP2410 TI 
TCP2411 TI 

\ 

(. 

'. 
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LINEAR-Comparator. 

0IIaet BIas 0IIaet Response Max. 
voltage Current Current Time Differential 

my (25'C) (25'C) (25'Cj ns Voltage GaIn Fan Out 

Comparato .... Slngle 
0.8 50nA 3nA. 230 11 200K 

800nA 25nA 150 11 200K' 

1.0 1s,.A lpA 80 5 1400 

2.0 lG,iA lpA 6.5 6 NA 

12 6 NA 5 

15pA 3pA 80 5 12.5K 

20pA 3pA 40 5 4OK' 10 
. 

40' 5 1250 1 

, 

80 5 1250 1 

2.8 l00nA 15nA 230 11 lOOK 

900nA 80nA 150 11 lOOK 

3.0 50nA 10nA 200 10 35K 

l00nA 10nA· 165' 30 2OOK' 5 

200' 30 200K* 5 

/' 

250 30 200K* 5 

20nA 250' 15 15K 

t Military Temperature Range (-55°C to 125°C) , • Typical Values 
Bold lace Indicates additIOnal data 18 provided on the page noted. 

518 

Supply 
Voltage Device Source 

:5 'to :18 CMP-02 tPMI 
CMP-02E PMI 

:5 to :18 CMP-Ol • tPMI 
CMP-01E PMI 

-6,12 RM710A Raytheon 

-5.2,6 885L AMD 
685M tAMD 

-6,5 886M tAMD 

-6,12 TL810M tn 10 

-3 to -12,12 LM108 tAMD 
LM208 AMD 
LM108 t National 
LM208 National 
LM108 t Raytheon 
lM208 Raytheon 
lMl08 tTl , 
LM206 TI 

-6,12 pA710M . t Fairchild 
MC1710 t Motorola 20 
LM710 f National 

IIA710 t Signetics 
SG710 tSilicon G 
710B tTeiedyne S 

\ 
SFC2710 tNPC 
pA710M tTl 

-6,12 RM710 t Raytheon 

5 to :10 CMP-02C PMI 

5 to: 18 CMP-01C PMI 

:5 to :18 pA734M t'Fairchlld 30 

5,0 to :15 LMlll tTl 

5.0 to :15 AD111 tAD (578) 

AD211 AD (578) 
pAl11M t Fairchild 
111 t Intarsll 
211 Intersil 
MLMlll t Motorola 
MLM211 Motorola 
LM111 t Nationel 
LM211 National 40 
SFC2111 tNPC 
SFC2211 NPC 
CAll1 tRCA 
CA211 RCA 
lMl11 t Raytheon 
LM211 Raytheon 
LM111 t Signetlcs 
LM211 Signetlcs 
00111 t Silicon G 
00211 Silicon G 50 
LMll1 tTeledyne S 
lM211 TeledYne S 

5,0 to :15 lMl11 tAMD 
LM211 AMD 

5-15, :5-:15 80011.4 t Intersll 
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MASTER SELECTION GUIDE 

LlNEAR-Comparatora (Cont'd) 

Offset BIas Offset Response Max. 
Voltage Current Current Time DIfferential Supply 

mv (2S'C) (25'C) (2S'C) ns Voltage : Gain Fan Out Voltage Device . Source 

Comparators-Single (Cont'd) 

5/IA 2/IA* 20 5 3K* . 2 6.(-6.5-,015) lM161 t National 

: lM261 National 

10/IA 1/IA 12 6 NA 5 -6.5 686C 'AMD 

3.5 2O/IA ~/IA 80 5 10K. -6.12 Tl510C TI Q) 

Tl810C Tl "0 .-
4.0 50 'PA gs PA 200* 30 200K* 5 5.0 to ,015 ,.AFlll t Fairchild 

I lFl11 t National 

~ 
(!) 

! lF211 National s::: 
2/IA 0.5/IA 26 5 5K* 5, (-S,5-± 10) SE527 t Signetlcs 10 

0 
:z:; 

12/IA 3,.A 22 5 5K* 5. (6.5-,0 10) SE529 tSignetlcs 
(.,) 
(J) 

5.0 fO/IA 2,.A 20 5 3K* 2 (-6.510 ± 15) lM361 National (J), 

20/IA 3/IA 14* 5 3K* 
.. ' 

4 ,05 lMl60 t.National 
en 

lM260 National 
lM360 National 

~ 

Q) -(J) 
25/IA 5/IA 3.5* -8.-5.2.5 SP750B Plessey ctS , 

40 5 40K* 10 -3 to -12.12 lM306 National ~ 
lM306 Raytheon 

lM306 TI 

40* 5 40K* 10 -3 to :12; 12 lM306 AMD 20 

1000 1 -6.12 MC1710C Motorola 
MC1710C Motorola 

lM710C National 
RC710 flaytheon 
SG710C Silicon G 

/lA71OC Signetlcs 
710C Teledyne S 

35/IA 5/IA 48, 5 NA . 10 ,05 .' NE526 Siqnetics 
SE526 t Signetlcs 

/75/IA 10/IA 40* 5 750 -6.12 Tl710M tTl 30 

loonA 25nA 200* 10 35K ,05 to ,010 /lA734C Fairchild 

250nA 50nA 250* 15 15K 5-15. ,05-,0 15 8001C '. Intersll 

6.0 2/IA 0.75/IA .26 5 5K* 5, (-6.5-,0 10) NE527 Signetlcs 

20/IA 5/IA 22 5 5K* 5, {-6.5-± 10) NE529 Signetlcs , 
60/IA 7.5/IA 16* 5 5K* 2 ,04.5 to ,06.5 ,.A760M t Fairchild 

,.A76OC Fairchild . 

250nA loonA 250 10 ' 15K ,06 to ±IB AD351J AD 
AD351K AD 

, AD351S tAD 

7.5 25OnA' 50nA 165* 30 200K* 5 5,0 to ,015 lM311 TI 40 

I 200* 30 200K* 5 5,0 to ,015. AD311 , AD (579) . 

/lA311e Fairchild 
311 Intersll 
MlM311 Motorola 
lM311 National 

SFC2311 NPC 
I CA3tl RCA " 

lM311 Raytheon 

lM311 Signetics 

SG311 Silicon G 50 
lM31L TeledyneS 

250 301 . 2ooK* 5 5.0 to ,015 lM311 AMD 

t Military Temperature Range (-55:C to 125'C) * TYPical Values 
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LlNEAR-Compar8tora (Confd) 

0IIaeI. IIIaa 0IIaeI Aaaponae Max. 
Voltage CImnI Current TIme . 0IIIerenIIaI 

my (25°CI (25'CI (25°CI .. voltage GaIn FanOut 

'Comper.ton-8lngle (Cont'd) -. 
7.6 II1O,&A 15pA 40· 6 700 

10.0 l60pA 76pA " 200· 30 2001(0 6 
\ 

. Com .... tore-Duel 
1.6 15pA IlIA 40 6 1400 ( 1 

2.0 l00nA 25nA 1300· 36 50K 

250nA . 50nA 1300° 36 50K . 
- , 

, 

1011A IlIA 8 6 

10 6 

15pA 3,.A 80 5 12.5K 

2O,.A 3,.A 30· 5 1260 1 / 

40 5 4OK.' 10 

40· 
'" 

5 1260 

3.0 l00nA 1011A 200· 30 2001<· 6 

260 30 .200Ko 

1011A IlIA 8 6 

10 6 

3.5 2O~ 3,.A 80 5 
; 

12.6K 

5pA 80 5 10K 

, 75pA 1011A <.40· 6 700 1 

760, 1 

-

80 5 760 1 

80 
. , 

5 760 1 

4.0 600nA. 75nA 80° 5 10K 2 

-
, 

, 

5,0 l00nA 25nA 1300· 36 50K 

, , 
250nA 50nA 1300° 36 50K 

-
t ~Ultary Temperature Range (-550 0 to 1250 0). • Typical Valuas 

Bold face IndIcate8 addtuonal' data Ie provIdad on ttII page notad. 
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Supply 
voltage . DevIce Source 

-16.12 TL710C TI 

6.010=16 1lAF311 FaIrchIld 
LF311 Nallona1 

-6.12 RM711A, tRaytheon 

2.1036 LMI93A tNationaI. 
LMI93A tSlgnetics 

21036 LM293A National 
LM393A Natlonlil 10 
LM293A SIgnetIcs 
LM393A SIgnettcs 

-5.2.5 887AM tAMD 

-5.2.5 887M tAMD 

-6.12 Tl.514M . tTl 
TL820M tTl 

-6.12 LM1514 t National 

-310 -12.12 SN52506 tTl 

-6.12 . MC1514 tMotoroIa 
RM1514 t Raytheon 20 

5.010 =15 LH2111 tAMD 
LH~11 . AMD 

-
LH2111 f Na!lOnal 
LH2211 ~ National 
LH2111 t~1cs 
LH2211 SIgneIIcs 

5.010 =15 l600M tAMD' 
l600L AMD 

-5.2.5' 887AL AMD 

-5.2.6 887L AMD 30 , 

-6.12 TL811M tTl 

-6.12 TL614C TI 
TL820C TI 

:.&.12 MC1711 t Motorola 

-6.12 llA711M t Fairchild 
LM711 t National 
RM711 tRaytheon 
llA711 t Slgnetlcs 
7118 tTeIedyne S 

-6.12 SG711 SlIk:Qn G 40 

-6.12 llA711M tTl 

6.010 =15 W119 tAMD '. 

LM219 AMD 
W119 t NatIonal 
LM219 National 
.LM119 t SIgneIIcs 
LM219 slgnetkis 

21036 LMI93 t Nallonal 
LMI93 t SIgne1Ics 
WI93 . tTl 60 

21036 LM293 National 
LM393 NatIonal 
LM293 SIgneIIcs I 

(Cont'd) i 
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MASTER SELECTION GUIDE 

LlNEAR":"'Comparator. (Cont'd) 

Offset Bias Offset Response Max. , 
Voltage Current Current Time. Differential Supply 

mv (25'C) (25'C) (25'C) ns Vonage Gain Fan Out· Vonage Device Source 

Comparators-Qual (Cont'd) 
, 5.0 250nA SOnA 1300' 36 50K 2 to 36 (Cont'd) 
I LM393 Signetics . 

LM293 TI 
LM393 TI 

2511A 511A 28' 5 4OK' 10 -3 to -12,12 TL506C TI CD 
-0 

30' 5 1000 1 -6,12 LM1414 National 
:::J 

40' 5 1000 -6,12 MC1414 Motorola CJ 
RC1414 Raytheon 

3011A 5~ 33' 5 10K -6,12 TL811C TI 
C 
0 

l0011A 1511A 40' 5 700 1 -6,12 "A711e Fairchild 
MC1711C Motorola 

10 ..... 
(,,) 
CD 

SFC2711 NPC 
LM711C ~ational 

RCnl Raytheon 

CD 
(/) 

"A711C Signetics 
SG711C Silicon G 

"-
CD ..... 

"A711C TI 
711C Teledyne S 

en 
CO 
:2: 

65' 5 700 1 -6,12 HA17711 Hitachi 

7.0 250nA 50nA 1500' 36 25K . 2 to 36 LM2903 National 20 
, L'M2903 Signetics 

7.5 250nA 50nA 200' 30 200K' 5 5,0 to ,015 LH2311 AMD 
LH2311 National 
LH2311 Signetics 

250 30 200K 5,0 to ,015 1500C AMD 

2011A 511A 18 6 SK' 10 ';S NE521 Signelics .. '. 

25 6 5K" 10 ,oS NE522 Signatics 

l00IlA 1511A 40' S 700 -6,12 TL720C TI 

8.0 lIlA 0.211A SO' 5 8K 2 5,0 to,olS LM319 AMD 
~ 

LM319 National 30 
LM319 Signetics 

Comparatore-Quad 

2.0' 2011A IlIA' 55 5 .1.2K' 10 ,05 MC3430 Motorola 
MC3431 Motorola 

6S 5 1.2K' 10 ,oS MC3432··· Motorola 
MC3433 Motorola 

2.0 l00nA 2SnA 1300' 36 SOK 2 2-36/ ,0 1-,0 18 LMI39A. tAMD 
, LM139A t Intersil 

. 
MLM139A t Motorola 
LM139A t National 40 
CA139A tRCA 
SG139A t Silicon G 

, 200K' 2 2-36/ ,0 1-,0 18 LM139A . Signetics 
LMI39A t TeledyneS 

250nA 50nA 1300' 36 SOK 2 2-36/ ,0 1-,0 18 LM239A AMD 
LM339A AMD 
LM239A Intersl! 
LM339A ) Intersil 
MLM239A Motorola 
MLM339A Motorola SO 
CA239A RCA 

, 

CA339A RCA 
, LM239A National 

LM339A National 
(Cont'd) 

t Mllita Tem rature Ran e 9 ( -55'C to 125°C I ' T ypca I Values .... 
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UNEAR-Comparatore (Cont'd) 

0IfaeI BIas 0IfaeI Response Max. 
Voltage Current . Current :rime DIfferential Supply 

mv (25·C) (25°C) (25·CJ ns Voltage Gain Fan Out Voltage 

Comparatora-Quad (Cont'd) 
2.0 250nA 50nA 1300' 36 50K 2 2-36/=1-=18 

, 
2OOK' 2 2-361 = 1-= 18 

2.5 5nA 0.5nA 10·MS 36 • 25K 2t036 

5.0 l00nA 2SnA 1300' 36 2OOK' 2 2-36/=1-=18 

I 

250nA 50nA 1300' 36 2OPK' 2 2-361 = 1-= 18 

( 

, 

. 
7.0 250nA 50nA 1300' 36 50K 2 2-361 = 1-= 18 

9.0 300nA 7()nA 1300' 36 2-36/=1-=18 

20 500nA 3nA' 2000' Vee 2K 1 2to 28 

\ 

l00nA 1300' Vee 2K 2 Sto =15 

Special purpose comparators (Alarm Circuits; Analog-DIgltai Control CIrcuits; Comparators, Programmable; Level Detectors; Voltage Sensors, 
etc.) are listed undar LlNEAR-Othar DevIces 

t Military Temperature Range (-55°C to 125°C) , Typical Values 
. Bold face Indicates additional date Ia'provided on the page noted. 
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DevIce SoIuce 

(Cont'd) 
SG239A SilIconG 
SG339A Silicon G 

LM239A Signetics 
LM339A Signetlcs 
LM239A Teledyne S 
LM339A Teledyne S 

Ll11 8IIIconIx (804) 

LMI39 tAMD, 
,.A139M t Fairchild 10 
LM139 t Intersil 
MLM139 t Motorola 
LM139 t Raytheon 
LMI39 t National 
CA139 tRCA 
LM139 tSlgnetlcs 
SG139 t SilIcon G 
LMI39 t Teledyne S 
LMI39 tTl 

LM239 AMD 20 
LM339 AMD 
,.A339C Fairchild 
LM239 Intersll 
LM339 Intersll 
MLM239 Motorola 
MLM339 Motorola 
LM239 National 
LM339 National 
LM23~ Raytheon 
LM339 Raytheon 30 
CA239 RCA 
CA339 RCA 
LM239 SlgnallCs 
LM339 Signetics 
SG239 SilIconG 
SG339 SIlicon G 
LM239 Teledyne S 
LM339 Teledyne S 
LM239 TI 
LM339 TI 40 

MLM2901 Motorola 
LM2901 National 
LM2901 Raytheon 
LM2901 TeledyneS 
LM2901 TI 

,.A775C Fairchild 

MC3302 Motorola 
,.A3302C Fairchild 
RV3302 Raytheon 
MC3302 Signetics 50 
SG33Q2 Silicon G 
3302 . Teledyne S 

LM3302 National 

-
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MASTER SELECTION QUIDE 

LlNEAR~n.um.rClrculta 

Function DevIce a- line Functton DevIce $ource line funcIIon DevIce Source line . 

ConaumerClrcult1 Conlumer Clrculll (Cont'd)' Conlumer Clrcultl (Cont'd) 

Am!JIIIIar. HearIng AId AM/FM/SSB Detector Audio. Power AmpIIIIer. ~ wa~ConItnued) 
MCC2fI3 MIcroCOrnp SL824C PIessey , ULN-228b Sprague 
MPS5003 MIcro Power / AM/SSB Deteotor ULN-2281 Sprague 
MPS5014 MIcro Power . SL823C PIessey TCA830 Talafunken 

0M200 PanasonIc 
Appliance Timer 

SN76000 TI 
CA3078 tRCA 

A~1230 GI SN760". TI 
OM2001 SIgnetlcs. AY5-1231 GI SN76021 TI 
TAA370 SIgneIIcs lJCN.4105 , $prague SN76024 TI 130 

Ampllllei. AGC/$!IUaIch 10 
TA7083 To8hIba 

AudIo AmpIIIIer and Preamp8tIer. low power 70 , 
1.&170 t UthIcSys 

TA7200 Toehfba 
TOO10 SIgneIics TA7204 Toshiba . 

18270 UthIcSys . 
Audio AmpIIIIer. loW power 

LS370 UthIcSys AudIo, Power AmplIfIer, 5-10 Watts 

LM170 t NaItonaJ 
TBA9.15 SIgnetIcs 

pA,708 Fairchild . 

lM270 NaIIOnaI AudIo ConiroIs. St8reo, de operated TBA800 FaIrchIld 
LM370 NatIonal. TCA730 SIgnetIcs TBAB10 Fairchild 

TCA740 SIgnetlcs HA1308 , HItachI 
AM IF AmplIfIer CT7000 GI HA1317 HItachI LM172 t NatIonal 

Audio DrIver HA1322 140· LM272 NatIonal , Hitachi 

,lM372 National 20 
MC1385 Motorola HA1338 / HItachI 
MC3320 Motorola 80 HA1339 HItachI 

AM ReceIver System MC3321 Motorola T8AS10 HItachI 

Go) 
"C .-
:l 
(!) 

c::: 
0 
;; 
0' 
(I) 

CD 
CJ) 

\. '-
(I) -CJ) 
as 
~ 

~ pA,720 FaIrchIld Audio. NoIse ReductIon, Dolby TBA800 ITT 
pA7330 ' FaIrchIld ( pA7300 FairchIld TDA2OO2 Motorola 
ZN414 FerrantI 

AudIo, Power AmpIIIIer. <5 Walia 
AN272 PanasonIc 

.. 
HA1138 HItachI ANa15 PanasonIc TBAII41 FairchIld 
HA1151 ' HitachI 

;rBA82O FaIrchIld SL415 PIeIaey 
LM1820 Nitlonal 

HA1308 HItachI SL425 PIessey 
CA3088 . t RCA HA1310 , HItachI TBA800 PIessey 150 
cA3123 t,RCA HAts11 HItachI CA$10 RCA 
TDA1046 SIeriaIS 30 HA1312 Hitachi eo CA3131 RCA 
TBA851 SGS HA1313 HIi8chI CA3132 RCA 
NE546 SIgneIkl8 , HA1314 HItachI ) TBA800 SGS 
ULN-2137, Sprague HA13.1S HItachI TBAB10 SGS 
SN76635 TI HA1325 ,HItachI TDA2002 SGS 

AM/FM IF AmpIIIIer HA1329 HItachI TDA1004 SIgnetIci 
pA757 t FairchIld 1TT3701 ITT TDA600 Talafunken 

AN203 PanasonIc , MC1306 Motorola TBAS10 Telefunken 

AN210 PanasonIc I MC13114 Motorola TDA1037 SIemans 180 

AN353 PanasonIc 
Me'14M Motorola SN76005 TI 

TAA991 siemens 40 
MC1554 t Motorola 100 TA7201 TOIhIba , 

TA7142 Toshiba 
MC3360 Motorola " TA7202 Toshiba 

, LM380 , NatIonal TA7205 TOIhIba 
AM/FM IF and AF AmplIfIer l.M386 NatIonal 

TBA460 SIemens LM386 NatIonal Audio Power AmpUllar. > 10 Watts 

lM390 NatIonaJ . TCA940 SGS 
AM/IM,ReceIwr System " 

TtiA2010 AN214 PanaacinIc SGS 
pA721 F8chIId 

AN215 PaiIaaonIc TDA2020 SGS 
LM273 NatIonal AN252 PanasonIc TCA940 Telefunken 
LM274 NatIonal /, 

AN374 PanasonIc Audio Power AmpJifter, DUal. <5 Watts I 170 
LM373 - NatIonal ,SL414 PIessey 110 ' 1TT37t3 ITT LM374 ' NatIonal SL424 PIeuey LM377 NatIonal 
AN217 PanasonIc 50 CA302Q, t RCA LM378 NatIonal' . , AN253 'PanasonIc CA3094 t RCA I 

AN274 PanasonIc AN260 PanasonIc TAAS11 SGS ANa13 PanasonIc 
-. AN277 PanasonIc TBAII41 • SGS .. 

ULN-2274 Sprague 
SL824 PIessey" TBA820 SG$ ULN-2275 Sprague MCC401, MIcroComp TCA630 SGS '. ULN-2277 Sprague 
MCC402 MIcroCOrnp NE540 SIgnetIcs 
SL437 PIeaeY SE540 SIgnetlcs 

UlN-2278 Sprague 
TA7203 , Toshiba 180 

'TBA570 SIgneIIcs TCA180 SJc!neIIcs 120 
TBA700 SIgnetIcs TCA760 SIgnetIcs AudIo Power Amplifier. Dual. 5-1P Watts 

. TBA570 Talafunken 60 (Cont'd) LM379 ' NatIonal 

I 
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I LINEAR-Consumer Circuits (Cont'd) 

Function DevIce ! SoUrce line FunctIon DevIce Source ,Line FuncilOn • 0ev1Qe Source Line 

Con.umer Circuit. (Cont'd) ~ I Con.umer Circuit. (Cont'd) Con.umer Circuit. (Cont'd) 

Audio PreampiHier Calculator (Continued) , Camera, Exposure Control (Continued) 
HAI406 Hitachi C/CD594 GI MCCI32 MicroComp 
AN 127 Panasonlc , C/CD595 , GI ' MCC137 Micro Comp 130 

) AN1~ Pinasonlll - C/CD596 GI MCC580 MlcroComp 
\ AN262 Panasonlc C/CD598 GI 

Clock 
, AN270 flanasonlc C/CD599 GI 70 S1408' AMI. 

CA3080 RCA C/CD683/D ' GI 
S1427A AMI 

CA3080A t RCA C/CD685/D GI , 
TAA263 Slgne11cs 10 CF6s9 GI 

SI998 '. AMI 
S1998A AMI 

TAA310A Sigl18llcs C689D GI 
SI9988 AMI 

TAA1002 Slgne11cs HD3633 Hitachi 
St998C AMI 

TA7063 Toshiba MPS2629 MOS 
TA7120 Toshiba MK50075 Mostek 

S2622 AMI 

TA7122 Toshiba MK50101 Mostek 
S11012 . AMI. 140 

TA7129 Toshiba ·MK50102 Mostek 
S1856 AMI 

TA7136 Toshiba MK50103 Mostek 80 AY5-1200A GI 

MK50104 ' AY5-1202A' GI 
Audio, Preampllfl8r wHh ALC Mostek 

GI MK50280 Mostek 
AY5-1203A 

TDA1054 SGS AY5-1204A GI 
TA70s5 Toshiba 20 MK50~14 Mostek 

AY5:-1224A GI MK50321 Mostek 
, 

Audio, Preampllff8r, Dual MM5725 ,National CK3500 GI 

,.A739 Fairchild \ MM5738 . National 7028 Interstl 

,.A381 FairchUd I 7049 Intersll MM5737 National, 
, ,.A7305 Fairchild MM5738 National 7050 Intersil 150 

,.A749 t FalrchRd MM5739 National 7051 'Intet'S11 

. HAI451 Hitachi MM5760. National '90 SAJ300 
I 

ITT 
HAI452 Hitachi MM5762 National TAA780 ITT 

/ 

, I MCI303 Motorola MM5763 National CI200 LSIComp 
;LMI303 National MM5764 National MCI4440 Motorola 
LM381 National ~ MM5766 National MM5218 National 
LM382 National MM5766 National 'MM5309 National 
LM387 National \ MM5767 National MM5311 National 
AN215 Panasonlc MM5780 National MM5312 National 
AN264 Panasonlc MM5791 National MM5313 Natfonal 160 
AN360 . Panasonlc MM57103 National MM5314 National 
AN370 Panasonlc MM571 04 National 100 MM5315 National 

( 

CA3048 RCA MN5530 Panasonlc MM5377 National 
CA3052 RCA MN5540 Panaaonlc MM5378 National 
NE542 Signetlcs MN5550 Panasonlc , I MM5379, NatIOnal 
LM381 Signe11cs . 40 MN5556 . Panaaonlc MM5382 National 
LM382 ' Signetlcs MN.570t Panasonic MM5383 " National 
LM387 Signetics MN5710 Panasonlc MN6070 Panasonlc I 
PA239 Slgnetlcs SAA1028 

.. 
Signetics MN5750 Panasonlc 

TCA490 SIgne11cs MN5752 Panasonlc SAJ250 Signe11cS 170 
ULN-2126 Sprague A452t Rockwell Clock, Alarm Clock 
ULN-2231 Sprague A550 Rockwall 110' 81998 AMI 
SN76130 TI 
SN76131 TI Calculator, DIsplay Interface, (use wHh printer) SI998A AMI 

SN76149 TI c7i9 GI S19988 AMI 
S1998C AMI 

TA7108 Toshiba 50 Calculator, Printing S2622 AMI 
AutomotIVe Adaptive Sense Amplifier (one- C716 GI , S11012 AMI 
sho.t wHh peak det~or adjusted shut-off . C717 GI 

~ 

threshold) 3817 Fairchild . 
C717X GI' 

LM1815 National CK3000 GI 
C71S GI ( CK3100 GI 180 

Automotive, Voltage Rligulator 1022 SM€: CK3200 GI 
FA8008 Hitachi Camera, Exposure Control CK3400 GI 
FA8025 HItachi MCCl00 Mk;ro Comp 120 7038 Intersil 
TCA700 m MCCl02 Micro Comp MPS]111 Micro Power 

Calculator MCCI22 Micro bomp MK50250 Mostek 
C/CD583 GI 80 \ MCC127 Micro Comp MK502~ Mostek 

C/GD585 MCCj29 
I 

GI Micro Comp MK50254 Mostek 
C/CD589 GI MCCl30 Micro Comp MM5316 National 
C/CD593 GI MCC131 ' MlcroComp MM5370 National 

(Cont'd) (Cont'd) (Cont'd) 

t Military Temperature Range (-55°C to 125°C) 
Bold lace Indlcate8 additional data Is provIcIecI on the page noted. .' 
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MASTER SELECTION GUIDE 

LlNEAR-Conliu ..... r Clrcul18 (Cont'd) 

FI.rIcIfon DevIce Source line FI.rIcIIon Davtc8 Source line FmctIon ~ Source Line 

Con.um ... Circuit. (Cont'd) 
: 

eon.um.r Clrculte (Cont'd) Conaum ... Circuit. (Cont'd) 

Clock, Alarm Clock (Continued) FM IF AmpIIIer IDetector (Continued) I'M Stereo Decoder (Cont!Jwed) 
MM5371 National' CA2111A t RCA AN211 . Panasonic 

MM5375 National CA3014 t RCA AN271 Panasonic 130 
MM5376 NatIonal CA3041 RCA $L7~ PI8ssey 

Clock, Clock RadIo CA3042 RCA Sl1310 PI8ssey 

Sl998 AMI CA3043 t RCA 70 CA1310 RCA 

Sl998A AMI CA3065 RCA CA3090A ,t RCA 

Sl998B AMI CA3075 t RCA CA758 RCA 

Sl998C' ; ·AMI 10 CA3089 t RCA T9A45O SIemens 
~ 

3817 Falrcl!1kI TDAl200 SGS pA'158 SIgneIIcs 
/ CK3300 GI 6041 SIemens TCA290· SlgnetIcs 

MK50381 Mostek 
. , I TBA120 SIemens· . TDAlj)05 Slgn,t1cS 

MK50382 Mostek TDAl047 SIemens UlN-212O Sprigue 140 

MK50380 Mostek CA3089 SIgnetics ULN-2121 Sprague 

MK50381 Mostilk TBA120 Slgneflcs . ULN-2122 Sprague 
TBA750 SIgnetics 80 ULN-2128 Sprague, 

FM Detector: See LINEAR-PhaseLockad Loop TCA420 SIgneIIcs -
Clrcults.and IF AmpIIIIer/Detector~ , ULN-2210 Sprigue 

TCAno SIgneIIcs ULN-2244 Sprague 
FM IF AmplifIer ULN2.111 SIgnetics , 

pA753 FUchBd ,20 ULN-2111 Sprague 
SN76104 TI 

HAllOO HItachI ULN-2113 Sprague 
SN76105 I n 

HA1211 HItachi UlN-2129 Sprague 
SN76110 TI 

MCl350 Motorola UlN-2136 Sprague 
SN76111 n 

/ MCl355 Motorola ULN-2289 Sprague 
SN,76113 TI 150 

MC3310 . Motorola TBA120 ·Telefunk811 
SN76115 n 

CA3002 tRCk 006642 n 90 
SN7!1116 n 

CA3005 t RCA SN76643 Ti TA7154 [ Toshiba 

CA3OO6 t RCA SN76689 n TA71.58 Toshiba 

CA3012 t RCA SN76675 n TA7159 Toshiba , 

a> 
:2 
:::l/ 

(!J. 

c:: 
0 

+= 
0 
<I> 

Q) 
C/) 

L-
a> 
7i5 

" ..... «S 
:E 

, CA3028 t RCA 30 SN76689 n FM Tuner 
[ CA3076 t RCA TA7028 Toshiba TDA1062 Telefunkeil 

AN278 . Pim8sonIc 
FM. IF AmplHler.PLL. Squelch. narrow ban6 

UlN2208 SIgnetics 
Four Channel Sound 

ULN2209 SIgnetIcs 
Sl680 PI8ssey pA1312 - Fairchild 

UlN-2208 Sprague 
Sl662 'Plessey HAl327 Hitachi 160 

UlN-2209 / Sprague 
Sl664 PIess8). HA1328 Hitachi 

SN76676 n FM MuIfi1g/TunIng PoInt System 100 HAl333 HItachi 

S~6 .n, HA1149 Hitachi HAl334 HitaChi 

FM IF AmpIIIIer IDetector FM. RF /IF AmplIfier 
MC1312 Motorola . / 
MC1314 Motorola 

pA2136 fairchild 40 AN219 Paqasonk: MC1315 Motorola 
pA3065 FairchId . CA3127 tRCA· , QSI5q22 PanasonIC 
pA3075 I1drchIId TCAnO SIgnefIcs 

TA7117 Toshiba 
pA3089 Fairchild FM Stereo Decoder 
HA1137 HItachI . XR1310· Exar Games. T.V. 

i i ITT3065 ITT pA732 FaIrchIld AY3-8500 : GI . 170 

MCl351 Motorola . pA758 Fairchild AY3-8800 GI 
.1 

Am710 MCl368 Motorola .- pA767 Fairchild 110 GI 

MCl375 ·MotoroIa pA1310 . FaIrchRd I AY3-8720 GI 

LMl351 I NatIonal 
II 

AY3-8$OO GI \ 

HA1115 HItachI 
LMl641 NatIonal 50 HA1120 HItachI MPS7100 MOS 

LM2111 NatIonal HA1142 H~ LMl689 National 

(M2113 NatIonal HA1158 HItachI MM53,lf)4, National -
LM273 NatIonal HA1173 HItachI MM5il00 National 

LM274 National MCl304 Moto(oIa MM57105 National 

LM373 NatIonal MCl305 MotoroJ8 . SN76400 TI 180: 

0074 National MCl307 Motorola SN76401 TI 

LM3065 National MC1310 Motorola 120 SN7M02 TI 
:LiM3075 . NatIonal lMl304 National SN76423 n , 
LM3089 NatIonal· LMl305 NatIonal SN7&C25 n 
TBAl20 NatIonal 60 LMl307. NatIonal 5N76426 TI 

TAA661 PIessey LM1310 NatIonal SN76427. 11 , 
TBAl20 PI8ssey LMl800' NatIonal ISN76428 n 
TBA750 PI8ssey LM1810 Natlolial· SN7~ n 

(Cont'd) (Cont'd) SN76480 n 
t MlHtaryTempera11,lffl Range (-56·C 10 126·C) 
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Ie MASTER 

LlNEAR-Con.um.r Circuit. (Cont'd) 

function DevIce Source Line Function DevIce Source Line function DevIce Source Une 

Con.umer Circuit. (Cont'd) Con.umer Circuit. (Cont'd) 60 Con.umer Circuit. (Cont'd) 120 

Ground Fault Interrupter Organ, Frequency Generator (Continued) RF Detectqr /VIdeo Amplifier (Continued) 
. ",,7390 Fairchild S2556 AMI SL511 Plessey 
MC3425 Motorola AY1-o212 GI CA3068 RCA 
MC3428 Motorola TCA430. ITT 

! Servo Driver 
.LMI850 ' National MM5555 National NE543 Signetics 

Motor Speed Regulator .MM5556 National NE544 Signetics 
",,7391 Fairchild MM5832 National 

MM5833 National Sonar Transceiver 
MCC140 Micro Cornp 

M081 SGS LM1812 National 
LM1815 National 10 , 
SL440 Plessey M082 SGS 70 Speedometer Circuit 

TCA900 5GS M087 SGS SAY115 ITT 130 

TCA910 5GS SAJ205 Siemens 
SSB Detector 

TDAI003 Signetics Organ, Gate for Key Contact SL623 Plessey 

Motor, Stopping M()tor Drive TDA0470 ITT 
Synthesizers, See Linear - Phase Locked 

SAA1027 Signetics H629 SGS Loop/Synth~jzer Circuits 
H632 SGS 

Music, Electronic Plano Keyboard Interface Switches, Capacitance or Touch Sensing 

AYI-1320 GI Organ, Latch Pedal Sustain S8280 AMI (411) 
1.1147 SGS 88281 AMI (411) 

Music, See Organ Circuits 
Organ, Priority latching Network ~ AMI 

Organ, Arpeggio, Chord and Bass 20 AYI-1313 GI 
, 
80 (408,411) 

Accompaniment Generator - AMI (411) 
1.1251 SGS Organ, Rhythm Circuit 88284 AMI (411) 140 

Organ, Chord Generator 
S2566 AMI 8t2I5 AMI (411) 

AY&,1317A GI 
S2567 AMI ... AMI (a) 

S163 Siemens 
S8890 AMI SAS&60 Siemens 
S9660 AMI SAS570 Siemens ' 

Organ, Delay Circuit AY&,1315 GI SAS580 Siemens 
TCA350 ITT MM5871 National SAS590 Siemens 
SAD512 Retlcon M252 SGS TCA205 Siemens 
SAD1024 Reticon M253 SGS SAS660 Telefunken 

Organ, Electronic Attenuetor 30 M254 SGS 90 SAS670 Telefunken 
MC3340 Motorola M255 SGS SAS6600 Telefunken 150 
CA3060 RCA Organ, Top Octave Generator SAS6610 Telefunken 
CA3060A t RCA S50240 AMI SAS6700 Telefunken 

Organ, Frequency DIvider, 4 Stage S50241 AMI SAS6710 Telefunken 

AYI-5051 GI S50242 AMI U113 Telefunken 
AY3-0214 GI Tachometer Circuit Organ, Frequency DIvIder, 5 Stage AY3-0215 GI LM2907 National AYI-672115 GI AY3-0216 GI LM2917 National 

Organ, Frequency Divider, 6 Stage MK50240 Mostek AN603 . Panasonlc 
S10129 AMI MK50241 Mostek 100 , SN76810 TI 
S10130 AMI 40 MK50242 Mostek 
S10131 AMI MM5891 National Telephone, See Linear - Telecommunication 160 

Circuits . 
AYI-1006 GI Radio ReceIver, Noise Invarter for car radios 
AYI-2006 GI TDAI068 Telefunken 

Transmitter, AM/CW/Pulse 

AYI-672116 GI LP2000 Lithic Sys 

HD3111 Hitachi Radio, RaceIver, Counter IDispiay LP2001 lithic Sys 

MM5554 National AY5-6100 GI 
, 

AY5-6110 GI 
Transmitter IRecelver, AM 

Organ, Frequency DMder, 7 Staga LP2700 Lithic Sys 
AY5-6112 GI 

S2193 AMI Tuning Voltage Stabilizer, for use with variable 
AYI-I007B GI Ramote Control Transm,ltters, ReceIvers see capacitance diodes 
AYI-5050 GI 50 

T,V, Ramote Control 110 TAA550 Signetics 
ITT3715 ITT RF Amplifier IMlxer , TCA530 Signetics 170 . 

ITT547 m CA3005 t RCA TCA750 Signetics 
MCI302 Motorola CA3006 t RCA , TAA550 SGS 
HBF4737 5GS CA3049 t RCA T. V. AFT System 
SAJ210 SGS CA3127 t RCA ",,3064 t Fairchild 
SAJ410 Siemens LA3049 t Lithic Sys - HAl108 Hitachi 
SAJ110 Signetics SD6000 Signetics HA1126 Hitachi 

Organ, Frequency Generator RF Detector IVideo Ampllfler ITT3064 t ITT 
S2555 AMI SL510, Plessey MCI364 Motorola 

(Cont'd) (Cont'd) (Cont'd) 

t Military Temperature Range (-55°C to 125°C) 
Bold Ieee Indicates additional data Is provided on the paga noted .. 
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MASTER SELECTION GUIDE 

LlNEAR--COneumer Clrculte (Conl'd) 

FunctIon DevIce SourCe LnI FuncIfIin , DevIce Source LnI FunctIon DevIce Source line 

Coneumer Clrculte (Cont'd) Coneumer Clrculte (Cont'd) Coneumer CIrCuit. (Cont'd) 

T.V. AFT System (ContInued) T.V. ,Chrornil CIrcuIts (Continued) T.V. Chroma CIrcuits (Conttnued) 
I 

I.M3064 NatIonal c TBA540 ~ FaIrchBd (ContInued) 

ANW> Panasonlc / 18A560 FaIrchBd 'CA3137 RCA 130 
, AN221 \ PanasonIc TBA990 Fairchild CA3143 RCA 

AN222 PanasonIc TDA2510 FaIrchBd CA3144 :' RCA 
, 

AN320 PanasonIc TI>A2g1 Fairchild 
, . CA317(J RCA 

AN325 PanisonIc HAII53 Hitachi 70 TAA6301 SIemens 
AN326 ,-- PanasonIc HA1157 HltachI TAA630 Slgnettcs 
CA3044 t RCA 10 HAII58 Hitac!lI TBA327 .SIgnettcs ~ 
CA3064 t RCA HA11n' H{tachi TBA395 Slgnetlcs ' 

CA31~ RCA MCI323 Motorola 18A396 SlgnetiCS, 
lll.N-2264 Sprague MCI324 Motorola TBA500 S/gnetice \ " 
SN78585 n MCI326 Motorola 18A510 SIgnetlcs 140 
TA7050 Toshiba MCI327 . ' Motorola TBA520 SIgnetiCS 
TA7070 Toshiba, - MCl~ Motorola 18A530, SlgneIIcs 

T.V. Camera Sync. Generator , MCI329 Motorola ' TBA540 S/gneHcs 
MC1370 ~ Motorola SO 

3262A FalrchHd TBA550 SIgneIlcs 

3262B Falrchlld ' MC1371 Motorola TBA580 SfglletiCS 
MC!396) 

-
ZNA103E ferranti 20 

Motorola TBA99Q. SIgnettcs 

,HSU.B0525 Hughes 
MCI399 ' ,Motorola TCA640 SIgnetlcs 

MM4320 t National 
lM746 ' NatIonaf 

TCA650 SIgnetlcs 

MM5320 National 
LMI828 National TCA680 SIgnetlcs 

MM5321 NlttOnai LMI848 'National TCA800 Slgnettcs , 150 

MN8Q80. Fanasonic 
LMa067 NatIonal TDA2500 Signatlcs . 

\ !.M3070 National 
T.V. Channel DIsplay LM3071 National 

TOA2510 SignatIcs 

AY5-i3OQ' GI LM3126 National 90 TDA2520 Sfgnatlcs / 

AY5-8301 GI TBA510 National 
TDA2522 Signatlcs 

, TDA2580 SIgnettcs , 
T.V. Channel Display wtth Time / TBA530 NatIonal 

( ULN-2114 Sprague 
A'15-8310 \ GI 30 TBA540 NatIonal 

ULN·2124 Sprague 
AY5-8311 GI 18A~ , NatIonaf 

~ ULN-2127 Sprague 
AY5-8321 GI TBA990 NatIonal 

ULN-2224 ' ~ 
AY5-8322 GI - A,N225 - PanasonIc' 

AN?27 PanaaonIc ULN-2228 Sprague ISO 
AY5-8324 ' GI 

01 AN234 \Panasonlc ULN·2269 ' Sprague 
AY5-8320 

National AN235 Panasonlc ULN-2298 ' Sprague 
MM5841 

AN238 PanaaonIc ' 100 TBA520 Telefunken / 

T.V. Channel SeIectkin AN237 PanasonIc 18A530 Telefunkel) 
SAS580 SIemens AN242 Panasonic TBA540 T8lefunken 
SAS570 ' SIemens AN2B8 PanaaOnlc/ TBA580 Telefunken 
SASS8O; Siemens 40 AN289 Panaaonlc 18A990 Telefunken 
SAS590 Siemens AN342 PanasonIc TDA2140 Telefunken 
TDA2620 SIgnetlcs AN343 PanasonIc TDA2150 Telefunken 
TDA2630 SIgnatIcs AN380 ~ , Panaionlc , TD1\2160 Telefunken 170 
TDA2631 SigrieIIcs ,- Sl901 PIesaay SN76242 TI 
ML231 n SL917 , Ptes8ey SN76243 n 

\JAL232 n SLI321 PIessey I 110 SN76246 n 
SN76701 n TBA520 PIeeaaY SN762et n 
SN76702 .TI TBA530 PIessey , SN76298 n 
SN76710 

" 

TI TBA540 PIessey 'TA7053 Toshiba 
SN71!721 TI 50 TBA580 Ptessey TA7102 Toshiba 
SN76727 TI T8A990 PIessey lA7103 

-
, Toshiba 

TM4357 Toshiba 
TC900 ' Ptessey TA7141 Toshiba 

T.V. Chroma CIrcuIts CAI398 ,RCA TA7150 Toshiba ; 
"-

ISO 

".A746 Fairchild CA3q66 RCA TA7181 Toshiba 

".A7SO FaIrchBd - CA3067 RCA 
I 

T ... 7166 Toshiba , ! 

".A761 fairqhlld / CA3070 RCA ' 120 I TA7169 Toshiba 
"...787 FBlrchIId 0A3071 RCA 

T.V. Color Bat GaneraJor 
,.A766 FalrchUd CA3072 RCA 

MM5332 National 
• I 

,.A3067 Fairchild CA3121 ,RCA t 
TAA630 Falrchlld SOl CA3125 RCA , T;V. COnvergence CIrcuIt 

, ,18A510' fairchild CA3126 RCA HAI146 HItacIiJ 
/ 

18A520 FaIrchild 00128 RCA HA1147 HItachi. 
(Cont'd) (Cont'd) ;HA1146 Hltachf 

t MII~ryTemperature Range (-55°Cto 125°C) 
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LlNEAR-Con.um.r Circuit. (Cont'd) 

function DevIce Source Une function DevIce Source Line Function Device Source Une 

Con.um.r Cil'Cuite (Com'd) Con.um.r Cll'Culta (Cont'd) Con.um.r Circuit. (Cont'd) 

. ~.Y: . .§~~!88 Games, T.V. T. V. Signal Processor (Jungle Circuit) T.V. Sound CircUli· (Continued) 
T.V. Horizontal Processor HAll55 Hitachi. TBA120 Signatics 

,.A1391 Fairchild HA1159 Hitachi TBA750 Signetics 
,.A1394 Fairchild HAllOO Hitachi TDA2610 Signetics 130 
TBA920 ~lId MC1344 Motorola· ULN2111 Signetics 

HAllOO Hltaohl LMl845 National ULN-2111 Sprague 

m3710 m AN228 Panasonlc ULN-2165 Sprague 

TDA9400 ITI AN229 Panasonlc 70. ULN-2211 Sprague 

TDA9500 ITI 10 AN230 Panasonlc ULN-2212 Sprague 

MC1391 Motorola AN231 Panasonlc TBA120 Telefunken 

MCl394 Motorola 
AN249 Panasonlc SN76643 TI 

LM1391 
AN328 Panasonlc SN76651 TI 

National 
AN331 Panasonlc SN76660 TI 

LMI394 National AN349 Panasonlc SN76665 TI 140 
TBA920 National AN350 Panasonlc. SN76666 TI 
SL4!il Piessey TBA550 Piessey SN76668 TI 
TBA920 Plessey CA3120 RCA TA7051 Toshiba 
TBA940 Plessey CA3142 RCA 80 TA7071 Toshiba 
TBA950 Plessay TBA3t" SGS TA7072 Toshiba 
CAl391 RCA 20 TBA550 Signetics TA7073 Toshiba 

, CAl394 RCA TBA890 Signetics TA7130 To¢llba 
CA3147 RCA TBA900 SigneticS TA7146 Toshiba 

CA920 RCA 
, ULN-2125 Sprague T.V. T ona Control 

TBA720A Signetlcs SN76524 TI TA7125 Toshiba 150 
TaA920 Slgnetlcs SN76544 TI , , 

SN76545 TI T.V. Touch Tuner 
TDA2571 Signetics ML231 Plessey 
TDA2581 Slgnetlcs T.V. Sound Circuit ML232 PIessey 
TDA2590 Signetics "A3065 Fairchild 90 ML236 Piessey 
SN76525 TI HA1124 Hitachi ML237 Plessey 
TA7151 Toshiba 30 HA1125 Hitachi ML238 Piessey 

HAll54 Hitachi ML239 Plessey T.V. Horizontal & Vertical Processor ITI3065 m 
AN202 PanaSoOIc TDA2620 Signetics 

ITI3701 ITI TDA2630 Signetics AN232 Panasonlc MC1331 Motorola TDA2631 Signetlcs 160 
AN332 Panasonlc MC1351 Motorola SAS660 Telafunken 
AN334 Panasonlc MC1357 Motorola SAS670 Telafunken 
TCA511 SGS MC1358 Motorola 

LM1351 National 100 T.V. Tuning Indicator 
T.V. PlClura Sharpness 

LM1806 National AY3-8330 GI 
TA7126 Toshiba 

LM2111 National T.V .. Tuning System 
T.V. ~mote Control LM3065 National OMEGA GI 

AY5-8410 GI ,40 TBA120 National 
T.V. Vertical Deflection .' 

AY5-8411 GI AN239 Panasonlc 
TDA1170 Fairchild 

AY5-8420 GI AN206 Panasonlc 
AN232 Panasonlc· 

AY5-8450 GI AN240 Panasonlc 
AN332 Panasonic 170 

AY5-8460 GI AN241 Panasonlc 
AN334 Panasonic 

AY5-8461 GI AN255 Panasonlc 
Signetics AN341 Panasonlc 110 TDA2600 

SAA1024 GI TDA1170 SGB AN340 Panasonlc SAA1025 GI 
TAA570 Piessey TDA1270 SGS 

SAA1024 m 
TAA661 Plassey TA7152 Toshiba 

SAA1025 m 
TBA120 Plassey TA7166 Toshiba 

MCI4422 . Motorola 50 SBA750 Plessey T.V. Video Circuits 
MC6525 Motorola SL437 Piessey TBA970 Fairchild 
MC6526 Motorola CA2111 t RCA HAII44 Hitachi 
LM1812 National CA3041 RCA HA1152 Hitachi 180 i CA3035 t RCA CA3042 RCA ITI1330 ITI 
M1024 SGS , CA3043 t RCA 120 ITI1352 ITI 
Ml025 SGS CA3065 RCA TCA270 ITI 
SAB2000 Telafunken CA3075 tRCA MCI330 Motorola 
SAB2010 Telefunken CA3134 RCA MCI331 Motorola 
SAB2020 Telef\Jnken TDAll90 8GS MCI349 Motorola 
SN76730 TI 60 TBA120 Siemens MCI350 Motorola 
TM4500 Toshiba (Cont'd) (Cont'd) 

t Military Temperature Range (-55°C to 125°C) 
BokIIace Indicates additional data Is provided on 1118 page noted. 
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LINEAR-Consumer. Clrc;uitl (Cont'd) 

Functfon DevIce Source Line Function DevIce Source 

C,onsumer Circuits (Cont'd) Consumer Circuits (Cont'd) 

T.V. VIdeo CIrcuits (Continued) Watch (Continued) 
MCl352 MotOrola MD4111 ' Hitachi 

LMl807 Nattonal HD4205 Hitachi 
LMl889 Natlorial 255 Hughes 
TBA440 National 288 Hughes 
AN239 Panesonlc 292 Hughes 
AN245 Panesonlc 293 Hughes 

AN247 Panesonlc 298 Hughes 

AN248 Panesonlc 10 300 Hughes 

AN349 Panesonlc 306 Hughes 

AN350 Panesonlc 313 Hughes 

SL437 PIessey 318 . Hughes 

SL456 PIeaaay 325 Hughes 

SL457 PIessey 350 Hughes 

TBA440 PIessey 352 Hughes 

TCA270 PIeSsey 353 Hughes 

TDA440 Plessey 354 Hughes 

CA270 RCA 362 Hughes 

CAl352 -RCA 20 311 Hughes 

MCl353 Motorola 372 Hughes 
- CA3068 RCA 5810 Intel 

. TBAl440 Siemens 7045 Intersll 

TBAl441 Siemens 7047 Intersll 

TBA440 Signatios 7200 Intersi! 

TBAl440 Signet,los 7202 Intersll 

TCA270 Signetlos 7203 Intersl! 

TCA540 Signatlcs 7204 Iniersil 

TDA2540 Signetlos 7205 Intersi! 

TOA2541 Signetlcs 30 7210 Intersll 

TOA440 SGS 7214 Intersll 

TDA440 Telefunkan TAC860 ITT 

TDA4400 Telefunken LMC6130 Litronix 

TOA4410 Telefunkan 7145 Micro Power 

SN76600 TI 7155 Micro Power 

SN78644 TI 7175 Micro Power 

SN76650 TI MK50440 Mostek 

TA7069 Toshiba MCl4440 Motorola 

TA7074 Toshiba MM58104 National 

TA7076 Toshiba 40 MM58115 National 

TA7124 Toshiba MM58117 National 

TA7145 . Toshiba' MM58118 National 

TA7147 Toshiba . MM58119 Natloilal 

TA7162 Toshiba MM58120 National 

TA7175 TOshIba MM5829 National 

VIdeo Tape Recorder 
MM58S0 National 
MM58601 National 

AN301 Panesonlc 
MM5880 National 

AN302 Panesonic 
MM58601 National 

A~ Panasonic 
~M5882 National 

AN304 Panesonlc 50 
MM5885 National 

AN305 Panesonlc , 
M.:IsaaS National 

AN31S Panesonlc 
MM5890 National 

AN605 Panesonlc 
5024) Nortec 

Watch MN6050 Panasonlc 
S11011 AMI MN6051 Panesonic 
S1409 AMI MNS07P Panasonic 
Sl424A AMI MM6090 Panesonic ' 
Sl427A AMI MSseO Ragen 
H004821 Harris MS681 Ragen 
H004822 Harris 60 MS662 Ragan 
H004823 Harris MS683 Ragan 
HOD483O Harris DF211 8111con1x (801) 
HOO4831 Harris - SCL5430 SSS 

(Cont'd) (Conl'd) 

t Military Temperature Range (-55°C to 125°C) 

IC MASTER 1977 
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MASTER SELECTION GUIDE 

Function 0evIce Source Line 

Consumer Circuits (Cont'd) 

Watch (Continued) (Continued) 
SY5001 Synertek 130 
SY5OO2 Synertek 

Watch, Stopwatch 
MM5865 National 
DF213 Sillconlx (101) 

DF214 SUIconix (801) 

, 

! 
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Ie MASTER 

LINEAR-Follower. 

BIas 0IIaet Voltage Unity Goln Slew 
Currant Voltage DrIft Bandwidth Rate Output Supply 

08 25'C mv 25'C "v/'C min v/".s v@mo Range Comments 

Follow.,. 
0.1 10 25" 100" 1000 9@90 :510 :20 Fast Follower 

0.15 20 25" 100" 1000 9@90 :510 :20 Fasl Follower 

0.2 25 300" 200" 2000 10@200 :510 :20 Very Fast Follower 

50 300" 200" 2000 10@200 :510 :20 Very Fast Follower 

1.0 . 10.0 - - 4" 12@2 :510 :18 Follower 

2.0" 50 300" 300" 2000 10@200 :510 :20 GaIn 0.094 (50 ohm) 

3 4.0 6" 12" 30" 10@ 1 :510:18 Follower. replaces 102 

20" 30" 10@ 1 £510:18 Follower. replaces ,102 

Dual 210 Follower 

10" 20" .3Q" 10@1 :5 to :18 Follower. replaces 102 

12" . 12" 30" 10@ 1. :5 to :18' Follower. replaces 102 

20" 30" 10@ 1 :5 to :18 Follower. replaces 102 

Dual 110 Follower 

10.0 - - 4" 12@2 :510:18 Follower 

7 7.5 : 10" 12" 30" 10@ 1 :510 :18 Follower. replaces 102 

20" 30" 10@ 1 :5 to :18 Follower. replaces .102 

, Dual 310 Follower 

10 5.0 6" 8" 10" 10@1 :15 Follower 

10" 10" 10@ 1.25 ±12to:18 Follower 

- - 10@ 1.25 :15 Follower 

15 10.0 15" 8" 10" 10@1 :15 Follower 

10" 10" 10@ 1.25 :12to:18 Follower 

- - 10@ 1.25 :15 Follower 

30 15.0 20" 8" 10" 10@1 :15 Follower 

10" 10" 10@ 1.25 :12 to :18 Follower 

- - 10@ 1.25 :15 Follower 
, 

t Military Temperature Range (-55°C to 125°C) • Typical Valuee 
Bold face Indicates iddltlonal ciata Is prOYIded on the page notid. , 

528 . 

Device Source 

LH0033 , t National 

LHOO33C National 

LHOO63 t National 

LHOO63C Nalional 
i 

TCA410A Signelics 

3553 t Burr-Brown 

SG210 Silicon G 

LM210 AMD 
MLM210 Molorola 10 
LM210 National 
LH2210 National 

110 t Intersll 
210 Inlersil 

SG110 t Silicon G 

LM110 tAMD 
,.All0M t Fairchild 
MLMll0 t Motorola 
LMll0 t Nallonal 
LH2110 t National 20 

TCA410B/D Signetics , 
SG310 Silicon G 

LM310 AMD 
,.A31OC Fairchild 
310 Intersll 
MLM310 Molorola 
LM310 National 
LH2310 National 

SG102 t Silicon G 

LM102 t National 30 

"Al02M t Fairchild 
102 ·t Intersll 

SG202 Silicon G 

LM202 Nalional 

202 Intersil 

SG302 Silicon G 

LM302 National 

,.A302C Fairchild 
302 Intersll 
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LlNEAR-Operatlona' Ampllflar. 
I , 

Function DevIce Source Une Function ' DevIce Source 

General Purpoee 'General Purp084p (Cont'd) 

The lOlA series consists of the lOlA' (-55°C FET InpUt: Bipolar I JFET available In standard 
to 12S0C), the 201A (-2S0C to 8S0C) and' (155), Wfdeband (1S6) and uncompensated 
the 301 (O°C to 70GC). These units require an (1S7) versions, premium pertormance (A 
lixtetilal compensation capacitor which permits ' suffix), and various temperature ranges (155, 
the bandwidtl1 to be optimized for partk:ular 255, 355, etc) (Continued). 
applications. ,,.AF155 Fairchild 

LM101A, AMO lF1SS I Intersll 
AD101A AD (175) 

LFl55 Motorola 
,.A101A Fairchild 10 

LF1S~ Nationsl 
101A Intersll 

PM1SS PMI 
MlMl01A Motorola , I LF155 Raytheon 
LM,101A ' National 
CA101A RCA 

LF1SS TI 

LM101A .. Raytheon 
SG101A Silicon G .; 

LM101A SllIConix 
LM101A TeledyneS 
LM101A TI 

I 
, , 

TA7506 Toshiba 20 

The performanee of the 741 serIeS Is similar to 
the 101. These un~s,lnclude Intemal ' , 
compensetlon to niake the devlca stable and ( 

to eliminate ~ need for an external capa'citor. 
741 AMO -, AD741 AD (175) 
,.A741 Fairchild 
HA17741 Hitachi 
741 Intersli 

, 

1TT741 ITT 30 
,MC1741 Motorola 

~M741 National , ' ; 

SFC2741 NPC 
. ,PM741 PMI 

Sss741 PMI 
CA741 RCA / 

RC741 Raytheon 
TBA221 Siemens 
SG741 SiOcon G 
,.A741 Signetics 40 
TL1741 Talefunken ; 
,.A741 TI 
TA7504 Toshiba . 

Dual Amplifiers. The'l458 (OO>C to 700>C) I 

and the 1SSlI (-550>C to 12S0>C) offer ( 
~oxImately the senne performanca es the 

, 

741. Compensation Is built In. 
1458 AMO / 

XRl458 Exai 
PA1456 Fairchild 50 
MC1458 Motorola 
LM1458 National -
PM 1458 P""I ' ( . 

, SSS1458 PMI 
CAl458 ' RCA 

RC1458 Raytheon 
MCt4S8 ' S/Ilnetics , 

I 
8(31458 Silicon G 
1458 Teledyne S 
MC1458 , TI 60 ( 

FET·lnput. Bipolar I JFETBYBIIabie In sllind8rd 
(155), wldeband (156) and uncompensated , 
(157) versions, premium performance fA 
suff!x); and various temperature rangee (155, 
255, 355, etc) 

L~155 AMO \ 
(ConI'd) 

t Military Temperature Ran,ge (-5S0C to 12S~C) 

Ie ~tER 1977. 

MASTER SELECTION GUIDE 

Line ma'1ij'v, OevTce Source Une 

High Output Currant 80 

2000@30 

70 
3572A Burr-Brown 

1100@11 
833-21 Beckman 
LHOO21 t National 

l000@30 
3S71A Burr-Brown ' 

1000@10 \ 

• 833-21C Beckman 
lH0021C National 90 

5OO@10 

! LH0061 t National 
LH0061C NatiOnal 
LH0061 , tTl 
LH0061C n 

200@10 

,.A7S9 tFalrchlld 
,.A7S9C Fairchild 

130@13 

"LH0041 t'Natlonal 100 
LH0041C' 

\ 

Natlollal 

l00@10 
LHopoa Natlt;lnal 
82S Beckman 

, 
l00@-

CA3094 RCA ! 
, . , 

7S@ 14S 
I 3583 Burr-Browrj ,/ 

6O@30 

3580J Burr-Brown 110 
" 

/ 
50t1i) 10 

3554A Burr-Brown 
3554B Burr-Brown 

3554S Burr-Brown 

1430 Teledyne P 
5O@S 

LHO(lOS National 

" ' lHOOOSA t Natlonsl 

'47@14 
, LHOO20 tNatlonsl 120 

lHOO2OC National 

\ 4O@4 j \ 
LHOOOSC Natlonsl 

\ 
36@11 

" -
CA3033A t RCA 
CA3047A RCA 

3O@70 , 

3561J Burr-Brown 

3O@10 
HFB7 DOC 130 
HVA2'3 DOC 
HFS23 DOC 

22@11 , 

-' Q2SAH Teledyne P 
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Ie MASTER 

LlNEAR-Oper.Uon •• Amplifier. (Conl'd) 

,rna @ v DevIce Source line 
~ GaIn ~:- Rate vI. min DevIce Source Line ~oItage DevIce Source line 

High Output Current (Cont'd) High Vol"", -
High Speed , 

2O@12 '50 =30 , . 80 

TAA781 Siemens LM118 t AMD 
MCI438C Motorola' 

TAA782 t SIemens !-M318 AMD LM343 National 

TAA786 SIemens ADl1I AD (574) 
SGI438C SHIcon G , 

TCAS15 SIarn8ns ADl188 tAD (174) =34 
TCA325 Siemens ADaI AD . (174) MCI438 Motorola , 

2O@10 
ADI88, tAD (174) LM344 National 

141410 Teledyne P l009M t DOC 30 ( SG1438 SIlIcon G 
~ 

2O@8 
pA118 t Fairchild, 

=35 10 ,.AS18 Fairchild 
TAA881 Siemens HA4I1O t ...... (111) 

3580J BuIT~ 

TAA882 t Siemens 1,HOO82 t National =40 90 

18@9 LHOO82C National 
.~. 

3571AM t Burr-Brown 

CAaOSS t RCA LM118 tNational 3572AM t BuIT-Brown 

15@ 145 
LM318 National AM-484 Datel 

3582J • Burr-Brown ' 
SFC2118 ;t NPC HA-2840 t HarrIs 

SFC2318 NPC HA4I4s IfIrrII ~ 
15@30 LM118 t Raytheon 40, MC1538 t Motorola 

I.HOOO4C NatIonal LM318 Raytheon LHOOO4 tNStlonal 

15@10 141410 Teledyne P LHOOO4C National' 

101eM 
!~ 

20 LM118 ' . tTl LM143 t National 

HA.a (81) LM318 Tl LM243 National 100 

86 
LM1« t NatIonal 
SG1538 SIlIcon G 

3550J BuIT-Brown 
35508 t Burr-Brown 

1332 . Teledyne P 

=75 
80 

. ADa.I AD (174) 
358~J t Bl!rr-Brown 

3507J Burr-Brown 50 =150 

1322 t Teledyne P 3582J t Burr-Brown 
.. 132201 Teledyne P 3583 Burr-Brown 

100 =225 (5v Internal regu,-,or) 

, ADIGIIK .AD ·(174) ZN417 - ferranti 110 

ADa8 tAD (174) 450 (5v Internal regulator) 
3550K Burr-Brown ZN417 ferranti 

100(03) 
tfA.2aI HInII (8") 

-
120 

. 
AD505J AD 60 

/ AD505K AD 
AD505S tAD 

250 . "- ", 10100 DOC , , . 
, HA4535 ...... (-) 

LH0024C National , 
280 

1010M t DOC 
HA-25IO t IfInte (81) 

,/ 350 
, 

70 
, LHOO32 t National 

LHOO32C National 

400 
LH0024 t NatIonal 

, 500 
1430 Teledyne P 

,1000 " 

825 t Beckman 

MI t Htary Te - . . mperatura Range ( 55 C to 125 C) 
, , Bold face Indlcatee acIcIItIonaI data 18 provided on the page noted. 
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LINEAR-Operational Am)II'i.,. (Conl'd) 

~J:e DevIce Source Line = DevIce Source Une 
Unity Gain 
Bandwidth 101Hz DevIce 

Single Supply Single Suppl, (Cont'd) so Wide Band 
Single (1 unit per package). 3 to 30. (Continued) 30' 
5to16 XR224 Exar pA702C 

CA3130 t RCA XR324 Exar pA702M 
CA3130A t RCA pA124 t Fairchild MC1712 
CA3130B t RCA p.A224 Fairchild LHOOO3 

to 24 pA324 Fairchild LHOOO3C 
CA3094 tRCA LM124 t Interstl LHOOO5 

to 36 \. LM224 Intersll LHoo05A 

pA759 t Fairchild 10 LM324 Interstl LHoo05C 

pA759C Fairchild MLM324 Motorola 70 SL702C 

CA3140 RCA LM124 . t National RC702 

CA3094A tRCA LM224 National RM702 

to 44 
LM324 National TL702M 

CA3140B t RCA 
CA124 t RCA TL702C 

CA3094B t RCA 
. CA224 RCA pA702M 

CA324 RCA 
30 Dual (2 units per package) LM124 t Raytheon 

3to26 LM224 Raytheon 
q25AH 

LM2904 National LM3t4 Raytheon 35 

3to30 20 
LM124 t Signetics 80 825 

MLMl58 t Motorola LM224 Signatics 35' 

MLM258 Motorola LM324 Slgnatics AD507J 
MLM358 Motorola SG124 t Silicon G AD507K ~ 

LMl58 t National SG224 Silicon G AD5078 
LM258 National SG324 Silicon G 

LM124 tTl 38' 
LM358 National 
LMl58A t National LM224 TI CA3100 

LM258A National LM324 TI 50 

LM358A National 3t032 HFS23 
NE532 t Signatics 30 MLM2902 Motorola 90 50' 
SE532 Signatics LM2902 Raytheon 3551J 
LMl58 tTl RC4137 Raytheon 3551S 
LM258 TI RM4137 t Raytheon CA3015 
LM358 11 RV4137 Raytheon CA3015A 

3to 36 4to 32 CA3016 
, 

pA798 Fairchild 
LM2900 National CA3016A 

MC3458 Motorola 
LM3900 National CA3030 

8t036 CA3030A 

TBA231 SGS 
3to36 . CA3038 

XR3303 Exar ! 
CA3038A 

Quad (4 units per package) 40 XR3403 Exar 100 

4to 18 XR3503 t Exar SO' 

pA3401C Fairchild pA3303C Fairchild 1430 

LM3401 Natlorial pA3403C Fairchild 65' 
MC3401 MotorQla p.A3503M t Fairchild lIA71 5C 
CA3401 t RCA MC3303 Motorola lIA715M 
RC3401 Raytheon ~3 Motorola 

70' 
3to 26 

MC3503 t Motorola 
LH0024 

RC3403 RayIIIeon (-) MLM2902 Motorola 
RM3403 RayIIIeon (s8e) 

LH0024C 
LM2902 National LHoo32 -. t RayIIIeon (a) 110 

4t028 50 RV340I Rart-I(a) 
LH0032C 

pA3301C Fairchild 100 
MC3301 Motorola 4to36 

HFB7 
LM3301 National LMl900 National 

HVA23 
RC3301 Raytheon LM2900 Raytheon 

LM3900 Raytheon 
3to 30 

LM124 t AMD 
LM224 AMD 
LM324 AMD 
XR124 t Exar 

(ConI'd) 

t Military Temperature Range (-55·C to 125·C) 
Bold r- IncilCatee addIUonai daw 18 provldecl on the page noted. 

532 

. Source 'Line 

Fairchild 
t FairchUd 

Motorola 120 
t National 

National 
t National 

National 
t National 

Piessey 
Raytheon 

t Raytheon 
tTl 

TI 130 
tTl 

t TeledynaP 

t Beckman 

AD (574) 
AD (574) 

tAD (574) 

140 
t RCA 

DOC . 

Burr-Brown 
t Burr-Brown 
t RCA 
t RCA 
t RCA 
t RCA 150 

RCA 
RCA 

t RCA 
t RCA 

Teledyne P 

Fairchild 
t Fairchild. 

160 
t National 

National 
t National 

National 

DOC 
DOC 
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MASTER SELECTION GUIDE 

LINEAR-Operational Amplifiers.Characteristics 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage CUrrent CUrrent Drift width Rate Gain CMRR 

mv (25'C) na. (25'C) na. (25'C) ISv/'C MHz vIpS vlv db Comp. Comments Device Source 

Singl~Unit Package 

0.025 2, 2 0.6 i 1.2' 0.25' 300K 110 0 Ultra Low Offset Voltage. 
\ 

Low Drift i p.A714A t Fairchild 
OP-07A tPMI 

10 2.5 2 0.3' 0.1' 1M 110 0 Trimmed Offset AD5101. AD (575) 

AD5108 tAD (575) 

15 
j 

2.5 0.5 0.4' 0.06' 1M 120 1 Precision. Low Noise LH0044A t National 

CD 
"'0 
"3' 
(!) 

", LHOO44AC National 

0.05 0.050 \ 0.0005' 75' I' 6' 20K 70 0 FET 3540J t Burr-Brown 
c: 
0 

0.5 0.3 0.2' 3' 10' lOOK SO 3 Chopper Stabilized TL0891 TI 10 ~ 
(.) 

1 0.5 0.4 3' 2.5' 10M 130 3 Chopper, Stabilized HA·2904 HlrrI, (580) Q) 

13 4.0 1 0.3 0.1' 1M 110 0 Trimmed Offset AD510K AD (575) 
CD en 

30 5 0.5 0.4' O.OS' 500K 114 1 Precision. Low Noise LH0044B Natiohal ~ 

, ; 1 0.4' 0.06' SOOK 114 1 Precision • .Low Noise LH0044 t National ~ 
(/) 

0.06 1 0.5 0.6 3' 2.5' 1M 120 3 Chopper Stabilized 1012M tDDC 
HA·2800 t Hlrr .. (581) 

ctS 
:::?! 

0.075 3 2.S 1.3 1.2' 0.25' 200K 110 0 Ultra Low Offset Voltage. 
Low Drift p.A714 t Fairchild 

OP-07 t PMI 

4 3.8 1.3 1.2' 0.25' 200K 106 0 Ultra Low Offset Vottage. 20 
Low Drift "A714E Fairchild 

OP,07E PMI 
; 

0.08 1 0.5 0.2' 3' 2.5' 1M 120 3 Chopper Stabllllzed AM-1I90 Datel 

\ 
1012C DOC 

HA·2905 Hlr," (580) 
I 

i', 1340 Teledyne P 

0.10 10 5 0.5 0.3' I P.l' l-lcPO 80 0 Instrumentation AD522C AD (578) 

25\ 5 3 3' 0.1' 250K 94 0 Trimmed Offset AD510J AD (575) 

35 5 1 0.4' 0.06' SOOK 114 1 Precision. Low Noise LH0044C National 

70 1 0.6 - -, 1M . ,120 4 Instrumentation SSS725A tPMI 30 

0.8 - - 1M 120 4 High Performance 725 SSS725A tAMD 

0.15 1 0.6 0.2' 3' 10' lOOK 100 3 Chopper Stabilized TL089C 11 

2 2 0.9 1.2' 0.25' 300K 114 0 Instrumentation OP-OSA tPMI 

7 6 1.8 1.2' 0;25' 120K 100 0 Ultra Low Offset Voltage. 
Low Drift p.A714C Fairchild 

OP-07C . PMI 
\ 

0.20 15 10 2 0.3' 0.1' 1-1000 80 0 Instrumentation AD522B AD (578) 

25 20 6 0.3' 0.1' 1-1000 75 0 Instrumentation AD5228 tAD (578) 

0.25 ' 0.010 0.002' I ,1.5' 0.6 lOOK 90' 0 Ultra Low Drift FET 3521L Burr-Brown 

0.015 0.002' 2 1.5' 0.6 lOOK 90' 0 Ultra Low Drift FET 3521K Burr-Brown 40 

0.020 0.020' 5 1.5' 0.6 50K 90' 0 Ultra Low Drift FET 3521J Burr-Brown 

3521R t Burr-Brown 

0.40 25 20, S 0.3' 0.1' 1-1000 75 0 Instrumentation AD522A AD ' (578) 

0.5 0.0001 ' 0.00005 25 I' 0.6 lOOK SO' 0 Ultra Low Bias FET 3523L Burr-Brown 

0.00025 0.0001 25 I' 0.6 lOOK SO' 0 Ultra Low Bias FET 3523K Burr-Brown 

0.001 0.0001 5 I' 1.5 lOOK SO 0 Precision FET ' LHOO52 t National 

0.005 0.001' 25 I' 0.6 50K 90' 0 LOW Offset FET 3522K Burr-Brown 
, 3522S Burr-Brown 

t MIlitary Temperature Range (-55°C to 125°C) 

"Camp" indicates number of compensation componentsrequired; 
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LlNEAR--Operatlonal Amplifiers-Characteristics (Cont'd) 

Offset BIas Offset Voltage Band- Slew Voltage 
Voltage Current Current DrIft width Rate GaIn CMRR 

mv (25'C) na. (25'C) na. (25'C) ,,"vl'C MHz vlp$ vJy db Comp. Comments 

Slng .... Unlt ·Peckage (Cont'd) 

0.05 0.020 0.002' 10 1.5' 0.6 50K go' 0 Ultra Low Drift FET 

0.025 0.01' 25 6 20 100K 80 0 Fast Settling. FET 

0.010 - 5 800' 1000' 200K 60' 1 150n8 Settling 

2 0.2 5 l' 0.3' 80K 96 1 Precision Bipolar. Low 
Bias 

, 

0.3' 0.1 80K 96 0 Compensated l08A 

3 2.B 2 1.2' 0.25' 200K 114 0 Instrumentation 

4 3.B 2 1.2' , 0.25' 200K 110 0 Instrumentation 

7 1 5 l' 0.3' 80K 96 1 Precision Bipolar 

0.3' 0.1 80K 96 0 Compensated 30BA 

30 S S l' 0.2S' 80K go 1 General Purpose 

35 2 8 O.B 0.25 100K go 0 General Purpose 

50 5 5 l' 0.5' 50K 90 0 Higher Accuracy 741 

30 1 1.5' O.B 100K' 100' 0 Low Drift 

75 5 2 1 O.OOS' 1000K 110 4 High Accuracy 
Instrumentation 

0.7 30 2 5 2.S' 1B' SOK 90 0 High Speed 

0.75 80 S 1 - - 1000K 110 4 Instrumentation 

t Military Temperature Range (-55°C to 125°C) 
Bold face Indicates additional data 18 provided on the page noted. 
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DevIce Source . 

3521H Buri-Brown 

142701 Teledyne P 

3554B Burr-Brown 

LM108A tAMD 
LM208A AMD 
AD1GIA tAD (575) 

AD2G8A AD (575) 
pA108AM t Fairchild 10 
pA208AM Fairchild 
108A t Intersil 
208A Intersil 
MLM10BA t Motorola 
MLM208A Motorola 
LM108A t National 
LM208A Nationel 
SFC210BA tNPC 
SFC2208A NPC 
PM10BA tPMI 20 
PM20BA 

, 
PMI 

LM10BA t Raytheon 
LM20BA t Raytheon 
CA108A tRCA 
CA20BA RCA 
LM10BA t Signetlcs 
LM20BA Signetics 
SG108A tSllicon G 
SG208A Silicon G 

SG111BA tSllicon G 30 
SG211BA Silicon G 

OP-05 tPMI 

OP-DSE PMI 

LM308A AMD 
AD308A AD (575) 

pA308AC Fairchild 
308A Intarsll 
MLM308A Motorola 
LM308A National 
PM308A PMI 40 
CA308A RCA 
LM308A Raytheon 
LM30BA Signettcs 
SG30BA Silicon G 

SG311BA Silicon G 

AD301AL AD (575) 

OP-D2A tPMI 
OP-D2E PMI 

AD741L AD (575) 

3500E Burr-Brown 50 

pA72SAM t Fairchild 

OP-D1 tPMI 
OP-D1H PMI 

SSS72SB PMI 
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LlNEAR-Gperational Amplllie,.·Characterlatlca (Cont'd) 

0IIaeI BIas 0fI1IeI voltage 
Voltage Current , Current ' Drtft 

,mv (25°C) na. (25°C) nIL (25°C) ,."/oC 

Single-Unit Peckag. (Cont'd) 

0.75 80 5 2.8· 

-

1.0 0.000075 - 25 

0.00015 ,- 15 

0.0005 0.0001· 30 

0.0002 SO , 
0.005 0.0002 10 

( , 

, 0.002 25 
(' 

0.002· 10 

- 10 

,0.010 0.002· 50, 

0.005· 25 
-

i 

\ 

, 

- 25 

0.015 ...... 25 

0,025 0.01· 5 

10 

0.030 0.01· 10 

0.050 0.01· SO 
~ - 25 

<, 

0.10 0.01 50 

. I' - 25 

15 7· 3 

5 

" 7 -

35 7 - 10 

. 100 20 ' ., 4· 
" 

- , 
\ 5 
\ , 

I 

200 ,50 6 , 
.t Military Temperature Range (-55°C to 125°C) 

, . '" \' 

Ie MASTER:t977 
\ 

Band- Slew Voltage 
width Rate Gain CMRA 
MHz _/p8 _Iv db 

- - l000K 110 

1· 0.3· 50K 80, 

·0.44 0.3 SOK 80 

0.35 0.3 SOK , 70 

0.35 0.3 l09K 80 

0.5 3 40K 80 

1· 9·6 lOOK 80· 

1· 1 75K 76 

4·' 3 25K 80· 

1 3 .50K 70 

1 3 , 50K ' 70 

1· 3 75K 80 

1· 0.6 50K SO· 

1 3 50K 70 

10· 65 25K 70· 

, 
'. 

, 20· 100 25K 70-

4- 3 25K 80· 

10· ,,50 ,50K 80 

i 3 " SOt< 70 

1 3 50K 70 

1 3 10K 76 

6 20 lOOK 80 

800· 1009- 2005 60· 

SO· . 250· lOOK 70· 

600· ,1000· ,209K 60 

1.5- 1 45K 100.· 

1.5- 1 45K 100· 

- 1.5· " "5OK -

0.1 0.12 ?5K 94 -
1- 0.25· 25K 70 

3Oi< 70 

1· 0:005· 10001< 110 
, 

0.5· 0.01· l000K 110 

- - l000K 1.10 ' 

1· 0.4· 25K 80 

MASTER SELECTION ,QUIDE 

Compo Comments· DevIce . Source 

4 High Pertormaooe 725 SSS725B AMD 
, 

,'0 High Per!Ormance ,.A741AM t Fairchild 

0 \ High PerformanC8 ,.A741EC Fairchild' 

·0' , FEr 8ectromatar ADS11L AD (57~) 
,0) 
"C 

0 FEr 8actromatar AD511K AD . (574) :::l 

UHfa La.v Bias FET ' 142901 Teladyne P CJ. 
0 UHra Low Bias FET 3523J 'Burr-Brown c: 

0 
0 Precision FET .LHOO52C National .-...... 
0 General Purpose FET ADM501C AD 

0 
10 0) , 

Low Bias CUrrant. FET 
, 

142501 Tei8dyne P 
(j) 
en 

142502 Teledyne P , 
10-

9 High Accuracy. FET ADIOIL AD (574' 
0) ..... 

0 ' Low OfIeet FET 3522J Burr-Brown 
0 as 

Low Dtlit. FEr 1426(}1 Teledyne P ::E 
0 Fast Settling. 1 ,pS to " 

0.01% 355IiJ Burr-Brown 
35508 t·Burr-Brown 

0 Fast Settling. 0.6 pS tb , 
0.01% 3550K Burr-Brown 

0 Generel Purpose FET ADM501B AD .' . 
0 Fast Wide band. High 

Accuracy ADUJI( AD (574) 
AQ52I8 tAD (574) , 

0 Low Drilt. F~ 142603 TeledYneP 

0 LoW Drift. FEt 142602 Teladyne P 

0 Battery. FEr Mlcropower '140202 Teledyne P 

,0 Fast Settling. FEr 1427 Teledyile P 

1 150ns Settling " 35548 t Burr-Brown 

1 Wldebarld. Fast Settling 3551J Burr;Brown 30 
3551S t. Burr-Brown 

. 
1 1SO ns settling 3554A Burr-Brown 

0 ., Low BIas. L" Noise 3500C Burr-Brown 

0 • Low Bias. Low Noise 3500T t Burr-Brown 

0 Low Input Bias. High Slew 
Rate UL8-2171 t~ragua 

(} MiQropower·.,\ 140411 , Teledyne P 
/' 

2 Gen.aral Purpose LOw 
Qulescant Power ,.LHOOOl t National 

2 High VoHage LH0004 t National 40' 

4 High Accuracy" 
Instrumentation ' ' ,.A725M ) t Fairchild " 

LM725 t t-latlonal .. 

4 Instrumantatlon RM725 t Raytheon 
\ 

4 Instrumentation 725 .tAM~ 
PM725 tPMI 

3 General Purpose RM709A t Raythaon 
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LiNEAR-Operational Ampliflere-Charecterietlce (Cont'd) 

0IIaeI BIas 0IIaeI voltage Band- Slew Voltage 
voltage Current Current Drill width Rate GaIn CMRR 

IllY (2S0C) na. (25°C) na.(2S0C) IN/oC MHz vI". v/v db Comp. Comments 

Single-Unit Package (Cont'd) 

1.3 7 .6 4.5 1.2- 0.25- 120K 100 0 Instrumentation 

110 13 1.5 - - soaK 100 4 Instrumentation 

1.5 0.010 - 25 1- 3 50K 80 0 High Accuracy, FET 

50 1- 3 50K 80 0 High Accuracy. FET 

0.020 - 25 I- SO- SOK 80 1-3 High Speed. Laser Trim 

50 1- 50- 50K 80 1-3 High Speed, Laser Trim, , 
80 5 0.6 - - l000K 120 4 Instrumentation 

- 1 - - l000K 120 4 instrumentation 

2 - - l000K 120 \ 4 High Performance 725 

0.5- 0.005- l000K 1'20 4 Instrumentation' 

2- - - 1000K 120 4 High Performance 725 

10 0.5 0.3- 0.12- l000K 110 1 Low Drift. Low Noise 

1 0.3- 0.12- !booK 110 1 Low DrIft. Low Noise 

110 1 Ultra Steble 

100 15 3 0.3- 0.12- SOOK 100 1 Low Drift, Low NoIse 

20 10 - - ' soaK 100 4 Instrumentation 

120 45 4- 1- 0.25- 30K 70 2 High Voltage 

2.0 0.010 0.0005- 5 1- 6- 20K 70 0 Highest Performance. see 
l001C665 

3 
, 

50K 70 0 Low Offset Voitege, FET 

15 1- 6- 50K 70 0 Highest Performance. see 
100 1 M664 

3 SOK 70 0 Low Offset Voltage. FET 

0.005- 50 1 3 SOK 70 - Low Bies CUrrent. FET 

- 75 4- 3 25K 80- 0 General Purpose FET 

0.020 0.010 15 ~- 10- 50K 86 1 CMOS. Single Supply. 
Strobe 

0.025 0.01- SO 1 3 lOOK 72 Low DrIft.'FET 

0.030 0.01 - 4.5- g- 50K 86 0 MOS FET. Single Supply 

0.050 0.01 5 2.5- 3 50K 65 0 Bipolar - JFET 

, 

, 

4 10 SOK 85 0 Wldeband - JfET 

t Military Temperature Range (-55'C to 125°C) 

Bold face Ind\C8teS additional date Is provided on the page ,noted. 
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Device ' Source 

OP-OSC PMI 

SSS725C PMI 

AD50IK AD (574) 

ADIOI8 tAD (574) 

A0516K AD 

AD516S tAD 
; SSS72SE PMI 

SSS72S tPMI 

88S725 tAMD 10 

LM72SA t Nritlonel 

SSS725E AMD 

ADS04M AD (575) 

ADS04L AD (575) 

AD5048 tAD (575) 

AD504K AD (575) 

725B MID 

LHOOO4C National 

l00IC113 DOC 20 

8007G-l Intersll 

l001M313 tDOC 

8007G-2 Intersil 
8007M-2 t Intersil 

1425 Teledyne P 

ADM501A AD 

CA3130B tRCA 

1426 Teledyne P 30 

CA3140B tRCA 

,.AFI55A t Fairchild 
,.AF355A fairChild 
LF155A t Motorol8 
LF355A Motorola 
PM 15SA tPMI' 
PM355A PMI 
LF155A t National 
LF355A Nationel 
LF155A tTl 40 
LF355A TI 

,.AFI56A t Fairchild 
,.AF356A Fairchild 
LFI56A t Motorola 
LF356A Motorola 
PMI56A tPMI 
PM356A PMI 
LFI56A t Nationel 
LF356A National 
LF156A tTl SO 
LF3S6A TI 
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MASTER SELECTION GUIDE 

LlNEAR-oper.tlonal Ampllflere-Characterlatlca (Cont'd) 

0Ifaet BIas 0Ifaet Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate GaIn CIARR 

mv (25'C) na. (25'C) na. (25'C) ,..,I·C IAHz vilIS vlV db· Comp. Comments De'/Ice Source 
I 

Single-Unit Package (Cont'd) 

2.0 0.050 . 0.01 4 - - 50K 85 1 Wldeband Uncompensated IlAF157A t Fairchild 
IlAF357A FairchHd 
lF157A t Motorola 
lF357A Motorola 
PM157A tPMI Q) 

- PM357A PMI "0 .-
lF1S7A t National / ::l 
lF357A National (!) 
lF1S7A tTl 
lF357A TI 

10 c: 
0 

0.10 O.OS' 40 0.5' 3 50K 80 1 High Current. High Power 3571A Burr-Brown ...... 
0 

80 1 High Current. High Power 3572A Burr-Brown Q) 

0.50 - 75 SO' 500 200K - 0 Inverting. SettIesO.Q1 % In 
200ns 1430 Teledyne P 

Q) 
C/) 

1430 Teledyne P '-Q) 

2 0.2 15 l' 0.2' 50K 85 0 Mlcropower. Supply 
...... ' 
(J) 

Current 800 /AS lMl12 tAMO 
lM212 AMO 

CO 
~ 

lM112 t National 20 
lM212 Natlonel 
lM112 tRaytheon 

" lM212 Raytheon 

0.1' 50K 85 0 Compensated 108/208 SG1118 t Silicon G 
SG2118 SiHconG 

0.3' 50K 85 1 Precision Bipolar lMl08 tAMO 
lM208 AMO 
AD108 tAD (575) 

AD208 AD ! (571) 

IlAl08M t Falr.chUd 30 
jlA208M FalrchUd 
108 t Intersll 

, 

208 Intersll 
MlMl08 t Motorola 
MlM208 Motorola 
lMl08 t National 
lM208 National 
8FC2108 tNPC 
SFC2208 NPC 
PM108 tPMI 40 
PM208 PMI 
CA108 tRCA 
CA208 RCA 
lMl08 t Raytheon 
lM208 Rilytheon 
LMl08 t Slgnetlca 
lM208 8ignetlcs 
SGl08 t 8iHcon G 
SG208. 8UIcon G 

0.3' 0.3' SDK 85 1 low Nolae 108 108lN t lntersl! 50 

3 2 10 0.5' 0.1 45K 100' 0 low Bias Current 3501C Burr-Brown 

5.0 0.5 10 - 1.7' 2.5K 80 3 Widaband 1lA702M tTl 

7 3 10 0.5' 0.1 45K 100' 0 low Bias Current 3501B Burr-Brown 
35018 t Burr-Brown 

15 5 3 3 1.5 40K 80 0 High Performance. High 
Gain MCl556 t Motorola 

RM1556A t Raytheon 

t MUltary Temperature Range (-55'C to 125'C) 
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ICMASTER 

LINEAR-Operational Ampliflera-C,haracteriatica(Cont'd) 
I 

Offset BIas Offset Voltage Band- Stew Voltage 
Voltage Current Current Drift . width Rate Gain CMRR 

mv (25'C) 08, (25'C) 08,. (25'C) ,..,I'C MHz vipS vlv db Camp, Comments Device Source 

Single-Unit Package (Cont'd) 

2.0 20 10· 5 1.5· 1 45K 100· 0 Low Bias, Low Noise 3500B Burr-Brown 

10, 1.5· 1 45K 100· 0 Low Bias, Low Noise 3S00S t Burr-Brown 

25 3 15 0.5 0.5· 50K 80 1 Low Offset Current "A777M t Fairchild 
SG777 tSllicon G 
"A777M ttl 

35 5 15 - 1.0 lOOK 80 0 Improved 107 844B tTeledyne S 

80 1 Improved lOlA 846B t Teledyne S 

50 5 8 2.5· 18· SOK 80 0 High Speed OP-01E PMI 
OP-01F tPMI 

10 0.8 0.25 SOK 90 0 General Purpose OP-02 tPMI 
OP-02C PMI 

15 ,. 0.4 SOK 80 0 High Performance, Low 
Drift 131901 t Teledyne P 

- - - lOOK 80 0 High Performance 741 8SS741 tA~D 
8S8741 tPMI 

0.6· 50K - 0 General Purpose UL8-2151 t Sprague 

10 15 4· 1.5 25K 80 0 High Performance, High 
,Gain RM4131 t Raytheon 

50 25 ,. 0.4 50K ,80 0 High Performance, Low 20 
Drift ' 1319 Teledyne P 

60 10 15 - 10 50K 70 0 High Slew Rate SE535 t Signetlcs 

75 10 15 ,. 0.5· 50K 80 0 General Purpose, 
Compensated LM107 tAMD 

LM207 AMD 
,.Al07M t Fairohlld 
"A207M Fairchild 
107 t intersi! 
207 Intarsil 
MLM107 t Motorola 30 
MLM207 Motorola 
LM107 t National 
LM207 Natlonel 
SFC2107 tNPC 
8FC2207 NPC 
LM107 tRaytheon 
LM207 Raytheon 
CA107 tRCA 
CA207 RCA 
LM107 tSignetics 40 
LM207 Signetlcs 
SG107 tSllicon G 

, SG207 Silicon G 
LM107 ttl 
LM207 TI 

80 0 Higher Accuracy 741 AD7418 AD (575) 
7411C Ihtersil 

90 0 Higher Accuracy 741C AD741K tAD (575) 

80 1 General Purpose. 
Improved 101, 50 

I Uncompensated . 
LM101A tAMD 
LM201A AMD 

I 

AD101A tAD (575) 

AD201A AD (575) 
,.Al01AM t Fairchild 
"A201AM Fairchild 
(Cont'd) 

t Military Temperature.Range (-55°C to 125°C) 
Bold faca Indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 

LlNEAR-Oper.lion.IAmplifl .... ;.charact.rl.llce (Conl'd) 

0IIaet BIu 0II8et Voltage Band- Slew Voltage 
Voltage Currant . Currant DllfL width Rate . GaIn CMRR 

mv (25'C) na. (26'C) na. (25'C)' /NI'C MHz vi,. v/v db Camp. Comments IleYk:e Source 

Slng .... Unlt Package (Cont'd) 

2.0, 75 10 15 l' 0.5' SDK 80 1 (Continued) . 
lOlA t InteraiI 

\ 
201A lntersH 
MLM101A tMotorola 
MLM201A Motorola b> . LM101A t National 
LM201A N8ttonaI :2 

:l 
LMl01A . t Raytheon (!J 
LM201A . Raytheon , 

.. CA101A tRCA 
CA201A RCA 
(Ml01A tSlgnetics 

10 
c: 
0 

+= 
() 

( 

LM201A S~ 

aG101" tSlllconG 

Q) 

(j) 
SG201A Silicon G '(/) , , 
LM101A tTeledyneS '-
LM201A Teledyne S 
LM101A , tTl 
LM201A \ TI 

I 
0.8' 0.5\ SDK 80 1 .' ~ow NoIse lOlA 101ALN t IntersH 

Q) .... en 
'.20 as 

::E 
30 - - 1 SDK 70 0 Improved 307 II-«C TeledyneS 

70 . 1 ,Improved 301A 846C Teledyne ~ 
\ 

- 15' 4' 120 lOOK - 0 High Speed Inverting AD505J AD .. 

200 50 10 5' 0.3' 251< 80 3 GnraI Purpose 1&A709AM t Fairchild 
.' ITT709-A tlTT 

MCl709A t.Motorola 
LM709A t National 
SFC2709A tNPC 
1&A709A t Slgnetlcs 
1&A709AM tTl 

4000 1500 1.2' 15' 3' 0.7K 70 1 6 Volt, Wldeband CA3008A RCA .. 
CA3010A tRCA 
CA3029A RCA . . -. CA3037A tRCA 

5000 0500 2.5' 7' • 1.5' UK 80 2 W1daband MC1712 t MOtorola 

10· 30'- 3.5' o 2.51< 80 3 WkIeband 1&A702M t FiIlrchlld 
, . RM702 tRaytheon 

'" ' , 
, 1&A702M tTl 

8000 1800 1.2' SO', 7' 2K 80 1 12 Volt, WkIeband CA301SA. tRCA 40 
( 

CA3016A tRcA 

- CA3030A RCA 
CA3038A tRCA 

2.5 25 5 3 0.3' 0;12' 2SDK 94 1 Choppertess, Low Drill ADSW AD (571) , , 
15' 4' 120 200K 0 HIgh Speed Invei1Ing AD505K o AD - -:-

/ o I A'D505S tAD \ -. 
100 20 3" 1" 00.25" 251< , 70 2 Mlcropower, HIgh . 

Performance LHooolA t NatiOOal 

2' 1" 0.005" 250K 94 0 o 4 725C AMD 
1&A72SC Fairchild 50 

\ 
LM725C Natlon8I 

-' PM725C Pf,tl , 
Flp72S Raytheon 

o' 
, 

2!lD 40 5.0 0,3" 0.12' 25IiK 94 1 Low Drill, Low Noise ADIIM.I AD (I7S) 

250 50 10" l' 0.25" lOOK 90 2 Hlgh GalnllistrUmentatlon. 
50ma LH0020 t National 0 

t MHttary Temperature Range (-SSOC to 125'C) 

ICMASTER 1977 



c: 
.Q. ..... 
o 
(I) 

(I) 
C/) 

Ie MASTER 

LlNEAR"';"Operational Amplifiera.CharacterislicS (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage . Current Current Drfft width Rate . Gain CMRR 

mv (25°C) na. (25°C) na.' (25°C) p .. loC MHz vIpS vlv, db 

Single-Unit Package (Cont'd) 

3.0 0.0003 - 50 0.35 0.3 40K 66 

0.020 0.020' 25 5 20' 50K 110' 

3' 20' lOOK 110' 

5' 20' 400K 110' 

0.030 0.1' 50 1 3 10K 76 

- 50 10' 50 25K 70 

0.050 0.015 - I' O.S' 40K 80 

0.10 - 75 35 1000 25K 72 

4 0.5 5 100 1000 l000K 0 

5 3 10' - 0.1' 40K 80 

7.5 3 , - .25' 0.16' tOOK 70 

10 2 15 '0.3' 0.13' 50K 80 

12' 4 lOOK 80 

12 5 4' - 0.2' lOOK 70 

15 15 15 35' 25 lOOK 80 

20 2.5' 30' I' 10 200K 80 

8 '25 lOOK 80 

7.5 5' 0.27' 0.16' 50K 70 

10 5' I' 10 400K 86 

25 5 10' - - 4K 60 

50 5 - - - 50K 80 

80 30 15 0.4 0.3 .50K 80 

100 20 ' 5' - 280 lOOK 86 

30 - I' 0.6 50K 80 

200 50 20 I' 0.5' 50K 80 

80 

25 I' 0.5' 50K 80 

300 100 - 2' 1 25K 70 

540 

, 

Comp. Comments Device Source 

0 FET Electrometer AD515J AD (574) 

0 High Voltage FET 3581J Burr-Brown 

0 High Voltage FET 3582J Burr-Brown 

0 High Voltage FET 3583 Burr-Brown 

0 ~lIery, FET Micropower 1402 Teledyne P 

0 Fast Wideband, High 

Accuracy AD528J . AD (574) 

0 High Performance, Low 
Input Current LM216A AMD lQ 

LM316A AMD 
LM216A National 
LM316A National 
LM216A Raytheon 
LM3i6A Raytheon 

0 Fast Settling 825 t Beckman 

Fast Settling AM-5oo Datel 

0 Programmable Amplifier HA·2720 t Herrl. (581) , 
O· Programmable 4250 t Intarsil 

LM4250 t National 20 
SG4250 tSllicon G 
UC4250 t 8olltron 

0 Mlcropower RM4132 t Raytheon 

0 High Impedance HA·2800 tHlrrla (581) 

0 Programmable SG1250 t Silicon G 
SG2250 Silicon G 

1 Wide band, General 

Purpose AD507K AD (574) 

0 Micropower, High Output 
Current 132301 TeledyneP 30 

4 Micropower, High Output 

Current 132302 t Teledyne P 

0 Low Power Adjustable 

Current 1003M tDDC 
8021M t Intersil 

0 Wide Response, Low 
Power 1011M tDDC 

HA·2700 t HIrrI8 (581) 

HA·2704 HlrrIa (580) 

3 Matched Transistors LHOO05A t National 40 

0 Higher Performance SSS741B PMI 

0 Higher Performance LM741A t National 
LM741E National 

1 High Slew Rate Inverting 1010M tDDC 
HA·2530 tHlrrla (581) 

0 to 500 ma, single supply "A759 t Fairchild 

0 Higher Accuracy 741C AD741J AD (575) 

0 High Current AD512K AD 

0 High Current AD512S tAD 

1 -1 amp, .833-21 t~kman 50 
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MASTER SELECTION GUIDE 

LINEAR-Operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Vo~age 
Voltage CUrrent CUrrent OMit width Rate Gain CMRR 

mv (25'C) na. (25'C) na. (25'C) ,..I'C MHz vipS . vlv db Comp. Comments DevIce Source 

Single-Unit Package (Cont'd) 

3.0 300 100 3' 1- 1.5- lOOK 70 1 0.2 amp Power LH0041 t National 

10 1- 0 .. 4- 25K 70 3 High Gain RM709 tRaytheon 

25 I' 1.5 lOOK 10 1 1.0 amp Power LH0021 t National 

400 30* 5 1- 1.2 45K '90- 1 General Purpose 3051 Burr-Bfown 
3055 Burr-Brown 

CD 
"0 
::J 

500 60 5- 1* ,.' 34* 50K 80 3 Fast General Purpose 133902 tTetedyne P C} 

- - 4.2* 15K 2 High Slew Rate UL5-2139 tSprague -C 
15 3* 2* 4.2- 50K 80 2 General Purpose MCl539 t Motorola 0 

~" 
2000 200 4* 10- - 20K 70 0 General Purpose Wid$ 

Banc!width LHOO03 t National 
10 () 

CD 
,lHOOO3C ' National CD 

(f) 
3.5 0.015 - 75 1* .. 3 20K 70 0 High Accuracy. FET AD5IJ8.I AD (574) 

"-
0.030 - 75 I- SO- 20K 70 1-3 High Speed. Laser Trim AD516J AD CD -0.02 lOt 4- 10- 320K- 80 1 CMOS. Single Supply. 

U) 
as 

Strobe CA313OA' tRCA ~ 
12 2.5 6- - 0.04* 40K 80 1 Mlcropower CA3078A tRCA 

80 1 
c" 

Low Noise. Mlcropower CA6078A tRCA 

4.0 0.010 0.002 10 1- 1.5 100K 80 0 High Performance FET LH0022 t National 

0.020 0.0005' 30 1- 3 50K 70 0 FET Input 8001<>3 Intarsi! 

10 10 5- ,12- 4 lOOK 80 0, High Impedance 1008M tDDC 

15 2 15 4- 2- 40K 80 0 High Performance. HIgh 
Gein RMI556 t Raytheon 

I - 1* 2.5- " lOOK 80 0 High Performance MCI556 t Motorola 
MC1556 Signetics 
001556 t Silicon G 

15 10* 35* 25 100K 80 1 Wide Band. High 

" 
Impedance 1018M tDDC 

HA·2t20 /tHarril (581) 
/ 

20 35* 20 lOOK 80 1 Wldebend. General 30 
Purpose AD5078 tAD (574) 

, 25 12 15* 4* 5* lOOK 80 0 High Voltage HA-2640 t Harris 

200 50 15 12- 10 50K 80 0 High Speed. Fast Settling ADs18K AD (574) 

20 12* to 50K 80 0 High Speed. Fast Settling AD5188 tAD (574) 

250 50, - 15- 50 50K 80 0 Precision High Speed LMl18 tAMD 
lM218 AMD 
,.A1l8 t Fairchild 
,.A218 Fairchild 
LM118 t National 
LM218 National 40 , 
SFC2118 tNPC 
SFC2218 NPC 
lM118 t Raytheon 
LM218 Raytheon 
LM118 tTl 
lM218 TI 

300 100 5' 1 * 25 50K 10 ' 1 0.5a. wideband LH0061 t National 
LH0081 ttl 

350 100 3- 1 * 0.5 50K 80 0 141 type TBA222 t Siemens, 

500 40- 10 0.9- 0.9 45K 90- 1 General Purpose 3056 Burr-Brown 50 

1.0* 1.2 45K 90* 1 General Purpose 3052 Burr-Brown 

t Military Temperature Range (-55°C to 125°C) 
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Ie MASTER' 

LlNEAR-OperatlonaIAmplifi .... -Charact.rlltl~ (Cont'd) 

0IIaet BIas 0IIaet Voltage Band- Slew Voltage 
Vollage ...c'(~C) , CIn8nt DriIt width Rate GaIn CMRR 

mv,(25'C) na. (25'C) ,.v/'C MHz vIpS vlv db Comp. Cornm8nta Devtce Source ( 

Single-Unit '-*,ge (Cont'd) , 
4.11< 30000 5000 20' 70' 400 4K 60" 3 High Slew Rate LH0024 t N8tiona1 

4.5 170 32 6' - 0.p4· 2S~ 80 1 Mlcropower , CA3078 RCA 

5.0 0.001 .. 0.0003' 90 0.5 3 201< 70 UHra Low Bias FET 1429 T~yneP 

0.0005' 25 l' 0.6 501< ,90' Q Low Offset FET 3522L Burr-Brown 

0.005 0.0006 2' 50~ - 80 0 Mlcropower. 
.. " 

Transconductance 

I 
Amplifier CA3080 RCA 

'" 
CA3080A tRCA 

0.025 ,0.002 25 IS,' 50 sol< 80 0 PrecisIon. HIg~ Speed. 10 ' 

FET LHOO62 t, National 

,0.040 0.02 4.5' 9' 20K 70 0 
. 

MOS ,FET Single SUpply CA3140A RCA -
0.050 0.025 55 ~ - 37K 80 0 FET Input 741 274OB; Teledyne S 

0.10 0.02 5' 2.5' 5" SDK 65 0 Bipolar - JFET LFI55 tAMD 
LF255 AMD 
pAFI55 t Fairchild 

) , LFI55 tlntersll 
LFISS t Natiojlal , 
LF2SS National 
PMI55 tPMI 20 
PM255 PMI 
LFI55 t Raytheon 
LF2SS Raytheon 
LFI55 tTl 
LF255 TI 

7.5' 15' 50K " 65 0 Wldeband - JFET LFI55 tAMD 
LF256 AMD 

I LF1S6 t Intersli 
IiAF1S6 t Fairchild 
LF166 t National 30 , 
LF266 National 
PMI56 tPMI 
PM256 PMI 
LFI56 t Raytheon 

~ 

LF256 ,Raytheon .. 
LFI56 tTl 

I LF256 TI 

- - ) SOl< 65 1 ' Wldeband Uncompensated LF1S7 tAMD , 

\ 
t:F2S7 AMD 
LFI57 t Intol 40 
pAFI57 t Fairchild 
LF157 t National 

.. LF257 National 
y PM157 tPMI 

, LM257 PMI 
LFI57 ' t Rayth890, 
L1'257 Raytheon 

, LF157 tTl 
/ 

LF257 n -

0.025 25' 70' 350 IK 50 2 Ultra Fast FET LH0032 t National 50 
/' 

0.01' 50 10' 50 lOOK 74" Fast DIfferential. FET , 
, aettles to 0.01 % In 1 jIS8C 141410 Teledyne P 

4 1. 10 I' 0.5' 20K , 80 0 Low Input Current ADIOIL , AD (&75) 

0.5' - 15K 65 1 
, 

Low Input Current 709, AD801B AD 
, 

2 20 0.5' - 16K 65 1 Low Input Current 709 AD801A AD 

t Military Temperature Range (-55°C to 125°C) 
Bold fac8 indicates additional data Is prov,tded on the pagcrnotad. 
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MASTER SELECTION GUIDE, 

LlNEAR-operaiional Ampllflara-Characlerlellce (Cont'd) 

0II8et BIas 0IIIeI Voltage Band- Slew voltage 
voltage , CInent CImnI DrIft width Rate Galn CMRR 

mv (25'C) na. (25'C) na.(25'C) ",I'C MHZ vI,.. vlv db Comp., Comments ' DevIce Source 

Single-Unit P~kag. (Cont'd) 

5.0 4 2 40 0.5" - 15K 65 1 Low Input Current 709 AD801S tAD 

7 4 20 1" 0.5" ,2OK 80 0 Low Input Current AD502K AD (575) 

10 5 7" '1" 0.5" i 20K 70 0 Low Input Current, 8OO8M t Intetsll 
. 

0 HIrrII (-) , 10" - 0.1" 25K 74 ' Programmable Amp/Iller HA-272I 

20"' 1" 0.5" 20K 80 /0 Darlington 741 ~. tAD (~ , 

Q) 
:0 
:J 

S - .25" 0:1S" 50K 70 0 Programmable . 4250C ,Intersil (!) 
,LM42SOC National 

I SG4250C SIUcon G . 
UC4250C SoIitron 

C 

10 
0 .--/ 15 5 , 20 0.5' 0.1 45K 100" 0 Low Bias Current 3501A Burr·Brown , 
0 
Q) 

3501R t Burr·Brown CD 
\ , 20 3 - 1" 2" 100K 80 0 High Voltage MC1538 t Motorola en 

SG1538 " t Silicon G .... , 
High Voltage , LMi44 , - 2.5" 100K 80 1 tNaticna/ 

Q) 
,1) 

25 5, 20 0.3" 0.13" ,5OK 70 0 , Mlcropower RC4132 Raythaon 

25 10" , 12' 4 80K 74 0 High Inpedance , .AM~ Datef 

as 
::E 

HA-2II02 tHlrrll (111) 
HA-2II5 HIrrII ~ 

15' 35' 20 80K 74 
" 

Wide Band. HIgh 
lmP8ctance AM-482 Dalef 

f 1018C DOC 
HA-2122 t IIIrriI (511) 
HA-2I25 HIrrII (-

20" 12' - 80K 74 0 WIdeb'and 3508J Burr-Brown 

j 30', 1 - 80K 74 1 , Wkleband 3508J Burr-Brown 

- 10' 20 80K 100' 1 Wkleband. High GaIn 1321 Teledyna P 
132101 tTaIedyne P 

12" 4 80K 74 0 HIgh Impedance 1008C DOC 

30 15' 20 1..5' O.S 45K 100' 0 Low Bias, Low NoIse 3500A Burr-Brown 30 
~ 

, 3500R tBurr-Brown 

35, 7 20 0.1 0.12 25K 94 0 Mlcropowar 140410 ialedyne p' 

io 20 1.S " 3 40K 70 0 High Parformance) High -
GaIn RC1558A Raythaon 

40 2.5 30" l' 10 200K 80 0 Micropower FET High 
~ Current Out 1323 Teledyne P 

15 10 l' 10 200K 80 0 Wide Response. Low 
Power 1011d DOC 

HA-mI HIrfIe (-
5.0 40 20 0.5 0.2 2.5 1-1000 70 1 , Fun Instrumentetlon ADI2IIK AD (578) 40 

I " ADC08 tAD (578) 

50 15 - 0.2 0.8" lOOK 70 0 Programmable Low Power MC1nS t Motorola 

20 20' - 0.8 25K 80 0 General, Purpos8 1320 Teledynei' 

- -'- "1.5' , 25K T- o LoW Input Bias. High Slew 
\ Rate " U~2171 Sprague 

100 20 10 2.5' 18' 2SK ',80 0 HlghSpead OP~lC ,PMI 
OP~1G tPMI 

30 l' O.S~ 2SK 70 
" 

Precision j.Arnc Fairchild 

0.5 0.5' 25K 70 1 Precision SGmc SilIconG 

".Arne TI 50 
, " t,MUltary Temperature Range (-55'C to 125'C) 
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LlNEAR~per.tlon.1 Ampllfier.-Ch.racterl.tlca' (Cont'd) . 

011111" BIas '. 0IIaeI Voltage Band- Slew Voltage 
Voltage CUrrant , CUrrant DrIft width Rate Gain CMRR 

mv (25'C) na. (25'C) na. (25'C) , /NI'C MHz vIpS vlv db Comp. . Comments 

Single-Unit Peckla~ (Cont'd) 
5.0, \ 100 20 - - - 50K 70 0 , High Performance 741C 

25 - - - 501< 70 0 High Performance 741 

150 20- 20 4- 2- 2SK 70 - 0 High Performance, High 
I Gain 

\ 40 6- - 10 50K 70 0 High Slew Rate' 

180 .25 6.6- - 3- 22K 93 2 High Output CUrrent 

- - 3- 22K -93 2 High Output Current 
, 

200 20 5- 250 lOOK 80 1 High Slew Rate Inverting 

25 20- 12- 25 20K 80 0 High Slew Rate , 

50 .20- S- 15- 50K SO 1 Four Addressable Inputs 
Single Amplifier 

, 

60. 3- 1- 0.25- 25K v 70 2 Mlcropo~r, High 
Performance 

- 10- 10- 130 25K - 2 High Speed Inverting 

250 20 20 1- 0.5- 25K 98 1 General Purpose 

98 0 General Purpose 

, 25 1- 0.4 50K 80 0 High Performance, Low 
Drift 

, 
50 - - 0.6- 2SK - 0 General Purpose 

300 '150 10- 7~ 3.5 25K 80 0 Low Noise 

3SO 35 6.6- - 2.7- lSK 84 2 ' High Output Current ' 

-- - 2.7- 16K 84 2 Hlgl) Output CUrrent 

500, 200 S- 0.5- - 0.3- 2SK 70 3 General Purpose 

, 

, 

"i 
O.S- 5- 50K 70 0 Wldeband 741 

1- 0.5- 50K 70 0 General Purpose 
Compensated 

-

, 

- i 

I 

t MIlitary Temperature Range (-SS'C to 12S'C) 
. Bold face ,ndIcit .. iddltlonal data Is proVIded on the page noted. 

544 

DevIce Source 

SSS741C AMO 

SSS741G tPMI 

RC4131 Raytheon 

NE535 , Signetics 

CA3033A tRCA 

CA3047A RCA 

1010C DOC 
HA-2535- IIIrrII <-) 10 

HA-2IOO t IIIrrII (5i1) 
2500 tlntersll 

1454C tOoc 
1454M tOO<: 
HA4400 ttwrie (511) 
HA4404 HIrrIa (-) 

LHoo01AC National 

8017M t Intersil 20 

LM301A Raytheon '. 

LM307 Raytheon 

-
1319 Teledyne P 

ULN-21S1. Sprague 

HA-G t 1IIrr11 (511) 

CA3033 tRCA 

CA3047 RCA 

jiA709M t Fairchild 
ITI709-1 tnt , 30 
MC1709 t Motoroie 
L.M709 t National 
TAA522 tSlemens 
/J,A709 t SlgnetlcS 
709B tTeiedyne S 
TL1709 Telefunken 
jiA709M tn 

SG1217 tSllicon G 

741M tAMO 40 
.oi41 tAD (175) 
jiA741M t Fairchild 
741 't Intersil 

/ 

1TI741-1 tin 
MC1741 Motorola 
MC1741 t Motorola 
LM741 t Nationsl 
PM741 PMI 
CA741 tRCA 
RM741 t Raytheon 50 
jiA741 t Signetics 
SG741 tSilicOn G 
741B tTeledyne S 
TL1741 Telefunken 
jiA749M tn -

IC MASTER 1977 



'k 
MASTER SELECTION GUlbE 

LiNEAR-Operational Ampllfl .... -Charact.rl.tlc. (Cont'd) 

0fIIIet BIas 0fIIIet voltage Band- stew,' , Voltage -
Voltage CUrrent ' Current DrIft , ,width Rate Gakl CMRR 

mv(25'C) na. (26'C) na. (26'C) ""I'C MHz , vi". v/v !lb Camp, Comments DevIce Source 

Single-Unit. Package (Cont'd) , 

5.0 ( 500 200 ' ,3' I' 0.5,' 50K 70 0 Low Noise 741 741LN t Interstl 
ICA674 I tRGA' , -

10 50K 70 0 High Slew Rate 741 MCI741S t Motorola 
I SG741S ,t Silicon G, Q) 

0.5' 50K 70 ' 0 ~penseted 101 LH10l ,t Netlonal '"0 
LH101 tRayt~n ::::1 

70 1 General Purpose., '" ~ 
, 

Uncornpenset8d ~ LM19t, fAMO 
I , LM201 AMO 

C 
10 0 

) pAIOl t Fairchild 

I, 
LMIOI t National 

:t:i 
0 
Q) 

CAIOI {RCA 
, LMIOI t Raytheon 

, CD en 
J 

. 
LM101 t Signetics 

t-
, SGl01 t SiHcon G Q) 

,+oJ 
70 1 Uncompenseted 741 748M . tAMO 

\ 
1lA748M tFairchlld 
MC1748 t Moiorilla 

en 
(U 

":;E 
\ I " 'LM74a f Netional 

LM748C Nallonal , 
CA748i tRCA 

,RM748 t Raytheon 

" 
pA748 tSlgneilcs 

0 
SG748 ,t SIliCon G 

/ '-f 
I 7488 tJeledyneS " 

748C Teledyne S 

" 

pA748M tTl 

4' 30' 0.7' 20K 70, 2 Programmable CA3094 tRCA 
CA3094A tRCA 

, CA3094B tRCA 
" 

- 0.5' 35 50K 70 I High Slew Rate ' AM4531 t Raytheon 

I' 0.7 50K 70 0 High Speed 741 '74IMHS"-' t Interstl 

30' 50K 70 I High Slew Rate '-. NE531 Signellcs 

750 250' 6' 
I 
65' IS 15K 74 3 Hlgh·Speed High Gain 

" 
pA715M t Fairchild 

I 

" 715 tAMO 

10000 2000 ' 10' t.7' . UK 70 3 General Purpose ,TL702M tTl 

\ \ 
MCI530 t Motorola 

12000 5000 1.2' IS' 3" 0.71< '10 I 6 Volt. Wldeband CA3008 " tRCA , 
CA3010 tRCA I, 40 

I CA3029 RCA 
! \ CA3037 tRCA 

2000 400 , - 38' 25' 0.6K 76 I Large Signal Wldeband CA3100 /t.RCA 

7500 2000 5' 7' 1.5' 2K 70 2 Wldeband MCql2C MotorOla 

20 '3q* 3.5' 2K '70 3 WIde~nd pA702C Fairchild , 
\ SL702C Plessey 

) RC702 Raytheon 

24000 5000 3.5' 50' ~' 2K 80 I 12 volt. Wldeband CA3015 tRCA 
I ) CA3016 f~A 

'. CA3030 RCA 50 
" CA3036 tRCA 

6.0 0.025 0.002 15 I' 1 7SK 70 0 HlghPe~FET lH0022C National 

4 0.5 10' 3' g' 25K i, 70, 0 JFET TL06IAC TI 
!' I 

." 
25 10 6' - 0.2' 7SK 70 0 "1'rogrammable SG32S0 SIHcon G 

, , . . t Military Temperature Range (-55 C to 125 C) 
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Ie MASTER 

LiNEAR-Operational Amplifiare-Charactarletlce (Cont'd) 

0fIs8I BIas 0fIs8I VOltage Band- SleW VOltage 
VOltage Current Current DrIft width Rate GaIn CMRR 

mY (2S"C) na (2S"C) na (2S"C) /lV/"C MHz vI,.. v/v db Comp. Comments 

Single-Unit Package (Cont'd) 

6.0 25 12 40 1* 0.5* 20K 60 0 low Input Current 

20 15* - 0.5* 20K 70 0 - low Input Current 

25 15* 35* 20 80K 74 1 Wldeband, General 
Purpose 

30 30 15* 4* 5* lOOK 74 0 High Voltage 

35 . 10 5* 0.27* 0.16* 50K 70 0 low Power Adjustable 
Current 

50 25 - 0.2 0.8* 50K 70 0 Programmable low Power 

100 25 - - - 20K 70 0 High Perforrnance741C 

30 - - 0.3 4OK* - 1 Supply to -lOY 

250 50 - 1* 0.5 25K 60 0 to 500 ma, single supply 

500 200 3* 1* 10 20K 70 0 High Slew Rate 741 

5* O.S* 5' 20K 70 0 Wldeband 741C 

l' 1 lOOK 70 1 0.2 amp Power 

10* 1* 0.25 lOOK 90 2 High Gain, Instrumentation 

.. 50 ma Output 

0.5* . 25K 70 0 low Noise 741 

15* 0.2* .0.2* 20K 70 0 High Power 

30 l' 1* lOOK 70 0 1.0 amp Power 

- 1* 0.5' 2O-50K 70 1 General Purpose 

0.5 2D-50K 70 0 General Purpose 
Compenseted 

" 

t Military Temperature Range (-55"C to 125°C) 
.. ~d face indicates additIOnal data Ie provided on the page noted. 
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Device Source 

AD5O:t.I AD (575) 

6008C Intersil 

AD507.1 AD (574) 

AM-464 Datel 
HA·2M5 IIIrriI (510) 
1332 Teledyne P 

. 

1003 DOC 10 
S021C Intersil 

MC1776C Motorola 
MC3476 Motorola 

SSS741C PMI 

TCA520 ,Signetics 

,.A759C Fairchild 

MC1741SC Motorola 
SG741SC Silicon G 

SG3217 SIlicon G 

LH0041C Natlonel 20 ' 

lH0020C National 

741ClN Intarsil 

,.A791C FairchUd 

lH0021C National 

748C AMD 
,.A748C Fairchild 

1 

MC1748C Motorola 
SFC748C NPC 
Sl748 Plessey 30 
CA748C RCA 
RC748 Raytheon 
,.A748C Signetics 
SG746C Silicon G 
,.A748C TI 

AD741C AD (575) 

,.A741C Fairchild 
HAln41 Hitachi 
741C Intersil 40 
Im41-5 lIT 
MC1741C Motorola 
lM741C Natlonel 
SFC741C NPC 
PM741C PMI 
CA741CC RCA 
RC741 Raytheon 
,.A741C Signetics 
TBA221D Signetics 
SG741C Silicon G 50 
741C Teledyne S ;I 
T11741C Telefunken 
TL3741C Telefunken 
Tl4741C Telefunken 
,.A741C TI 

IC MASTER 1977 



, MASTER SELECTION GUIDE 

LlNEAR-Operationa. Ampllfiere-Characterlatlca (Cont'd) 

0IIteI Bias 0IIteI Voltage Band- Slew Voltage 
Voltage Current Current Drifi width Rate Gain CMRR 

n\v (25'C) na. (25'C) na (25'C) ~v"C MHz vIlIS vlv db Comp. Comments DevIce Source 

Single-UnifPackage (Cont'd) 

S.O 500 200 - l' 0.7 25K 70 0 High Speed 741 . 741CHS Intersll 

- 1 20K 70 1 1 amp . 883-21C Bec:kman 

300 10' 7" 5' , 20K 7.4 0 low Noise HA-811 Harrll (580) 

i 12- 50 25K 70 0 High Speed, Fast Settling AD518J AD (574) Q) 

600 50' 30 0.7" O.S 32K SO' 1 General Purpose 3057 Burr-Brown "0 

0.9' 0.9 45K so- l General Purpose 3053 Burr:Brown ::s 
C) 

1000 300 S', - 18' 5K 60 0 20ma Output TCA325 Siemens 

12K 65 . 1 20ma Output TAA761 Siemens 
c 
0 

TAA765 Siemens 10 +l 
18K 70 1 20ma Output TAA762 t Siemens 

C,,) 
Q) 

/ TAA862 t Siemens -Q) 
1200 500 5" 4' 4' 10K 70 2 Gated Zt"424 Ferranti C/) 

1500 200 - 0.5' 35" 20K 70 1 High Slew Rate RC4531 Raytheon 

l' 20' 20K 70 1 High Slew Rate High 

" 

Performance SE531 t Signetics 

~ 
Q) ...... 
en 
CO 

7.0 200 10' 10' 10" 130" 25K - 2 High 8017C Intersll ~. 
7.5 7 1 30 1" 0.3' 25K 80 0 Mlcropower, Supply 

, Current 800jlS lM312 AMD 
lM312 National 20 
LM312 Raytheon 

0.3' 0.1 25K 80 ,0 Compensated 308 SG3118 Silicon G 

1" 0.3' 25K SO { Precision Bipolar lM308 AMD 
AD3CI8 AD (575) 
!'A308C Fairchild 
lM308' Intersil 
MlM308 Motorola 
LM308 National 
SFC2308 NPC 
PM308 PMI 30 

/ CA308 RCA 
LM308 Raytheon 
lM308 Signatlcs 
SG308 Silicon G 

- 0.3' 0.3" 25K 80 1 low Noise 308 308lN Intersil 

15 2 30 0.1 25K 80 1 Precision 1660 AMD 

0.3" 0.1 25K 80 1 Improved 201, 301A SGI660 Silicon G 

SO 0 Improved 307, 741 SG1760 Silicon G 

250 50 30 I" 0.5' 25K 70 0 General Purpose, 
Uncompensated lM307 AMD 40 

!'A307C Fairchild 
307 Intersil 
MLM307 Motorola 
lM307 National 

! SFC2307 NPC 
CA397 RCA 
LM307 Signetics 

, SG307 Silicon G 
LM307 TI 

--

0.5 25K 70 1 General Purpose, 50 

" Compensated lM301A AMD 
AD301A AD (575) 

~-

!'A301A Fairchild 
30fA Iniersll 
MlM301A Motorola 

- (Cont'd) ) 

- 0 0 t MIlitary Temperature Range ( 55 C to 125 CJ 
, 
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Ie M~8TER 

LiNEAR-Operational AmpU ........ c;haracter .. llc8 (Conl'd) , 

OllIe! BIas ' OllIe! j Voltage Band- Slew V!JIIage 
, 

VOltage Cooent Cooent IlrtIt wtd\h ' Rata GaIn CMAR 
mv (25'C) na. (25'C) 118. (25'C) /NI'C 101Hz vi,.. v/v db Cori1p. Comments Dev\Ce Source 

Slngle-UnH Pecage (Cont'd) , \ 
\ \ 

7.5 250 50 30 I' 0.5 2SK 70 1 (Continued) 

! LM301k National 
SFC2301A NPC 
CASOlA RCA 
LM301A Slgnetlcs 

, SG301A SHIconG 
LM301A Teledyne S 

\ LM301A 11 

- 0.8~ 0.5' 25K 70 1 Low NoIse 301A 301ALN Intersll 10 

600 60 5' I' 34' 40K ' 80 3 Fast General Purpose 133901 Teledyne P 

1000 100 ,12' I' 34' 15K 80 3 Fast General Purpose 
, 

1339 Teledyne P 

150 3' 2' 4.2' 15K 80 2 General Purpose, MCI439 Motorola 

1500 250 6 65' 10 10K 74 3 High Speed 7150 AMO 
pA7150 FairchHd 

') 
500 6' I' /).5' 20K 65 0 Compensated 201 LH201 National 

- LH201 Raytheon 

65 1 General Purpose LM301 AMD 
pA201M FairchHd 

, \ LM201 National \ 20 
CA201 RCA 
LM201 Raytheon 
LM201 Slgnetlcs 

} SG201 SftIcon G 

6-10' I' 0.3' 15K 65 3 General Purpose pA709C FairchHd 
ITT700:5 ITT ' ' 

LM709C National 
, 

RC709 Raytheon 

\ TAA521 Siemens 
pA709C SIgnetIcs 30 
709C 'TeledyneS 

\ TLI709C Telefuliken 
\ TL3709C Telefunken 

pA709C TI 

2000 100 - - 4.2' 50K - 2 High Slew Rate ULN-2139 Sprague , 

8.0 40 10 - I' 2.5' 70K 70 1 High Voltage , LM344 NatlonaI 

100 ;iO - 6' 15 30K 70 0 Wldeband 741 TCA680 SIgnetIcs 

200 " 25 20' , 10' 50 ' 10K 80 0 High Slew Rate l009M tDDC 
IIWI10 t IfIrrII (111) 

120' 10K 80 1 1 lOO1/fp.s, GeIn 3 HA .... ' t IfIrrII (111) 

- 2S~ t Intersil 

30 20' 100 10K 80 1 High Speed. Fast SettIng , ~ AD (174) , 

I ADIIIII tAD (174) 

250 ,50 20' 12' 20 15K 74 0 High Slew Rate AM-450 DeteI 
, ~ t .... (111) 

, , 
fIA.IIIIII IfIrrII (lID) 

/ 

2502 t Intersll 
2505 Intersil 

6' 20 16K J4 0 FastSlewtng 3505J eurr.:erown 
40000 15000 25' 70' 250 3K 50' 3 High Slew Rate LHOO24C National 50 

9.0 250 50 SO' 8' IS' 50K 74 1 Four Addressable Inputs , 
Single AmplifIer HA.-. .... (UO) 

0.010 0.0005' 10 l' 3 50K 70 0 FET Input 60070-4 Intersil 

t Military Temperature Range (-55°C to 12S0C) 
80IcI face Indlcatea, additional data II prO¥ldecl on the page noted. 
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MASTER SELECTION GUIDE 
, , 

LlNEAR~Oper.tion.l· Ampllfl.r.-~h.r.ct.rl.tlC8 (Coni'd)' \ 

0fIaeI BIaS 0tfseI Voltage Band- ; SleW voltage 
Voltage CImnt Clmnl DrIfI width ,Rate GaIn CMRR 

mv (2S'C) IlfL (2S'C) IlfL (25'C) "v/'C MHz ' vl/lS vlv db Comp. Comments Device, Source 

Sinll~Unlt Peckag. (Cont'd) 
I 

9:0 0.010 ' 0.0005' 15 1" 3 SOl< 70 0. FET Input 80070-5 Intersil 
8007M-Si t IntersD 

0.050 ,0.020*' 30 3' 15" ~ 86' 0 High Voltage FET 3580J t Burr-Brown 

0.025 100 - - 37K 60 0 FET Input 741 -- 27400 Teledyne S 
I , , 

I 0.10 0.02 .. 10 3' 7' 25K 70 0 JFEr TL081 TI 

Q) 
-:p .-
,:J 

0.15 0.01 55 30 8 20K 94 FET Q25AH tTeledyna P "CJ 
O.ps - , .1' 0.3' 20K 80 0 High PerforinanCe, Low 

'. C 
Input Current I-M216 AMD 

\ 
\ ' lM316 AMD 

0 
10 :t:O 

" 
LM216 National 

I 
\ LM316 National 

LM216 Raytheon 

'/ LM316" I;laytheon ./ 

0.20 0.05 5' ~.S 5' 2SK 80 0 Blpo!ar-jm LF3S5 AMD 

0 
Q) 
-a; 
C/) 

~ 
Q) 

"AF355 Falrchnd -.UJ , 
LF355 Intersil a:s 

/ ;\ 

'1, 
LI'355 National ~ 

e PM355 PMI 
LF355 Raytheon 20 

I, LF355 TI 

• 5 15 2SK 80 0 Wldeband- JFEr LF356 'AMD 

"AF356 FalrehUd 
, \ 

,Intersil " LF356 
LF356 N~tlonal 

" 
PM356 PMI ' 

'LF356 Raytheon 
LF356 TI . ' 

I 15' 25K 80 . 1 Wldeband Uncompensated .. LF357 AMD 
I 

, . "AF357 Fairchild' 30 
. LF357 Intersl! 
. LF357 "', Natlonel 

} .' . PM357 PMI \ 

LF3s7 ( Raytheon ) 

LF357 ,TI 

~ 
30 10 20 4' .. 2" 40k , 70 . ,0 High Perlormance, HIgh 

~ GaIn RC1556 Raytheon 

- I'· 2.5' 70K 70 0 High Performance MC1456 ' .Motorola 
( SGI456 ' SlIlcbnG ., 
40 10 '- n' 2' ,. 10K 70 " 0 High Voltage' , ' Mc1436' Motorola 

.\ 
40, 

" MCI456. SlgnetICs 

/ l 001436 SllICoriG 

50 20 20' - T 2K Sli" 3 Matched Input Translsto(s. , LHOOO5 t ~iional ; 

80 40 ,,1000 0.2 , 2.5 1-1000 -65' 1 Fun Instrumentation ADBI AD (ml , ' \ 

100 ,25 25' ...., ..., 2K 50 3 Matchei:l lriput Transistors LHOOOSC t National , 
250 50 ,2il~ 

! 20" 80 ,.'7.5K ) 74 
" 

High Speed, Fast smlnng . A"", AD (574) . , 

.25' 12' '40 7'.5K 74 0 High siew Rate HA-2512 t~ (581) 
l 

20' 80 .7.5K 74 1 ,80V/ /IS Gatn 3 1tA4522 '. ttllrrll (58~) 
2622 t Interstl 

30' 12' 40 7.5K 74 0 ' High Slew Rate{ 1tA-21111 tIIrrII (.) 50 
, 80 7.5K 74 '1 80V I /IS Gain :3 AM-452 Datel 

l009C ( DOC 
) 

/ 
1tA __ 

HIrrII '(.) 
2525 Intersll . . t MIlitary Temperature Range (-55 C,to 125 C) . 
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LINEAR-Operational Ampliflera-Characteriatlca (Cont'd) 

Offset BIas Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift Width Rate GaIn CMRR 

mv (2S'C) ne. (25'.C) ne. (25'C) "v/'C MHz vipS vlv db Comp. Comments 

Single-Unit Package (Cont'd) / 

9.0 250 50 30' 20' 80 7.5K 89~ 1 High Slew Rate 

- 80 7K 74 1 Fast SleWing 

500 200 5' I' 25 25K 60 1 0.5A, wideband 

- 15' 50 25K 70 0 Precision, high speeII 

800 200 - 15' 50 25K 70 2 Precision, High Speed 

750 50 5 - 5 20K 80 - Wideband 

1000 300 S' - 18' 0.5SK 60 1 to 20 rna Output 

15000 5000 5' - . 1.7' ! lK S5 3 

2000 100 2' 10' 5' lK 75 2 Differential Output 

12.0 0.020. 0.02 20' 5' 10' 80K 74 1 Wideband, FET Input 

40' 5' 10~ 80K 70 1 Wideband, FET Input 

90 25 - I' 2' 50K 50 .. 0 High Voltage 

30 - I' 2.5 25K 110' 0 High Performance 

14.0 0.020 0.02 20' 8' 40' 7.5K 74 1 120V l,.s Gain 3 

40' 8' 40' 7.5K 70 1 120v/,.s Gain 3 

20 - 35' 20' 60 4OK' 90 0 High Slew Rate 

75' 20' 60 4OK' 90 0 High Slew Rate 

15.0 0.010 0.005 25 1 3 lOOK 80 0 General Purpose, Low Drift 

0.015 0.01 25 1 3 lOOK 72 0 Low Noise 

50 1 3 lOOK 72 0 General Purpose, Low Drift 

0.01' 50 5 8. lOOK 72 - Wldeband, FET 

0.020 O.ot 10' 0.14' I' . HOOO 75' 2 Instrumentation 

0.050 0.025 50 . 1 3 50K 72 0 General Purpose 

- - 50K 72 0 Low Noise 

0.025' 50 5 8 50K 72 - Wldeband, FET 

0.030 10' 4' 10' 320K' 70 1 CMOS, Single Supply; 
\ Strobe 

- 4.5' 9' 201< 70 0 MOS FET, Single Supply 

0.065 0.005 35 IS' 50 25K 70 0 Precision, High Speed, 
FET 

0.20 0.05 10' I' 0.5' 25K ~ 0 JFET-741 

25' 50' 350 lK 50 2 Ultra Fast FET 

0.10 5' I' 6' 50K 80 0 FET Input 

IS' I' S' 50K 80 0 FET Inpur 

4.0 0.5 10' 3' 9' 25K 70 0 JFET 

t Military Temperature Range (..,.55°C to 125°C) 
Bold face Indicates additional data Is provided on the page noted. 
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Device Source 

1322 Teledyne P 
132201 tTeledyne P 

3507J Burr-Brown 

LH0061C National 
LH0061C TI 

LM318 AMD 
LM318 Fairchild 
LM318 Nationel 
SFC2318 NPC 10 
LM318 TI 

LM318 Raytheon 

1317 Teledyne P 

TAA8S1 Siemens 
TAA860 Siemens 
TAA861 Telefunken 
TAA865 Telefunken 

TL702C TI 

MC1520 t Motorola 

HA-2060A t Harris 20 

HA-2065A Harris 

MC1436C Motorola 
SGI436C Silicon G 

MCI456C Motorola 
SGI456C Silicon G 

HA-2050A t Harris 
143401 tTeledyne P 

HA-2055A Harris 
1434 Teledyne P 

14301 t Teledyne P 30 

1434 Teledyne P 
. 

142102 Teledyne P 

1421-25 Teledyne P 

142101 Teledyne P 

142201 Teledyne P 

LF152 t Nationel 

1421 Teledyne P 

1421-24 Teledyne P 

1422 Teledyne P 

40 
CA3130 tRCA 

CA3140 RCA 

LH0062C National 

LF13741 National 

LHP032C Nationel 

LH740A t National 

740 t Intersil 

TLOBIC TI 
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MASTER SELECTION GUIDE 

'LiNEAR~Operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band-' Slew Voltage 
Voltage Current Current DrIft width Rate Galn CMRR I 

mv (2S·C) ne, (2S·C) ne, (2S·C) pvrc MHz vIlIS vlv db CMnp, CMnments Device Source 

Single-Unit Package (Cont'd) 

4000 200 ' 2" 10" 5" 0,75K 60 2 Differential Output MC1420 Motorola -
20,0 0.00001 - 100 - 0.5" 201< 60 0 Ultra Low Bias FET ICH8500A Intersil 

0.0001 - - - 0.5" ',2OK 60 0 Ultra Low Bias FET ICH8500 Intersil 

0.006 - 30 0.5" 3 40K 80 0 . Electrometer. FET '. AD523K AD (574) a: 
- - - 25K. - 0 InVerting Separate FET \ 

"t: 

Input L137CA Sillconix c: 
0.010 0.002" 25 I" 2.5 31K se" 0 High Performance. Low 

BIasFET 3503B Burr-Brown 
35038 t Burr-Brown 

C 

10 C -- 25 0.75" 0.5" 50K 70 0 Low Noise FET AD514L AD (574) c.: a: 
0.020 0.0005" 75 t" 6' 50K 70 0 High Performance Fer 8007M t Intersil a; 

- 25 I" 3 50K 80 1-3 50V l,..s' Feed Forward AD513K AD CIJ 

0.75" 0.5 5OK" 70 0 Low Noise 'FET AD514K AD (574) 
~ 

a: -50 0.75" 0.5" 50K~ 70 0 Low Noise FET AD5148 tAD (574) 
, 

I" 3 50K SO 1-3 50V I ,..sFeed Forward AD513S tAD 

UJ 
ctl 
~ 

0.025 0.002" 50 I" 0.5" 25K SO" 0 Low Noise 3542J Burr-Br.own 
3542S f.Burr-Brown 

0.010 20 I" 1.5 50K 70 0 Low Cost FET LH0042 t National 

- 25 I" 6" • 50K 70 0 Low Cost FET InpUt AD$4OK AD (574) 20 
, -' 

50 I" 6" , 50K 70 0 Low Cost FET Input AD540$ tAD (574) 

0.5" 25K 80 0 FET AD3542J ' AD 

60 0.5" 3 , 40K 80 0 Electrometer. FET AD523L AD (574) 

0.030 0.005" 20" I" 6" 50K 70 0 FET SU536 Signetics 

Q.050 0.005 25 I" 1 25K 70 0 Low Cost FET LH0042C National 

0.025 150 - - 20K 60 0 FET Input 741 27400 TeledyneS 

- 25 I" 6" 25K 70 0 Low Cost FET AD0042C AD 

0.10 - 25 I" 3 50K SO 0 Low Cost FET Input AD503K AD (574) 
AD503S tAD (574) 

-
0.20 0.15 20" 3" 6" 50K ,64 0 High Slew Rate FET ,.A74OM t Fairchild 30 

740 Intersll' 

25 100 600 - - 0 Wideband Inverting HVA23 DOC 

- 100 1000 - - 0 Wicl8bandlnverting HFB7 DOC 

0,,50 0.15 5" I" 6" . 50K SO 0 FET Input LH740AC National 

" IS" I" 6" 50K SO 0 FET Input 140C intersil 

50 25 200 - - 3K 60 0 Darlington input TCA315 Siemens 

60 1 Darlingtoilln~ul TCA335 Siemens 

25.0 0.020 0.02 50" 5" . 10" SOK'/ 74 1 120VI,..s Gain 3 1015M tODe 
HA-2080 t HarriS 
143301 t Teledyne P 40 

S" 40" ·7.5K 74 1 High Slew Rate. FET 1014M tDOC 
HA-2050 t Harris 

30.0- 0.001 0.0002" 50 I" 2.5 20K 86 0 Low BIas FET l001M tDDC 
80G7AM t Intersil 
8007AC \ Intersll 

- 50" I" 6" 20K 86 0 FET 1439 TeledyneP 

0.040 0.020 10' 0.14" I" 1-1000 65 0 instrumentation LF252 National 
. LF352 National 

.. 0 D t MlillaryTemperalure Range (-55 C 10 125 C) 
'.' 
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Ie MASTER 

LlNEAR-Operalional Ampllflera-Character.atlce (Cont'd) 

0Ifaet BIas 0Ifaet Voltage Band- Slew v_ 
voltage Current Current Drift width Rate GaIn CMRR 

mv (25°C) na. (25°C) na. (25°C) /«/oC MHz vIpS vlv db Comp. Comments DevIce Source 

Single-Unit Package (Cont'd) 
30.0 30' 2 0.06" 1" 6" 10001< 50" 0 HIgh Slew Rate FET ,.A740C Stgnetlcs 

50.0 0.001 0.0005" 90 O.S" 3 20K 70 0 Bect~ometer. FET • AD523.I AD (574) 

O.OIS - 75 I" 3 20K 70 0 Low Cost FET Input ADao&I AD (574) 

0.020 - 7S I" S" 50K 70 0 Low Performance UrnH. -
sea 1101M111 1001M664 l00IM664 tDOC 

0.025 0.005" 7S I" 2.S 20K 86" 0 High Performance. LOW 
Bias FET 3503A Burr-Brown 

3503R t Burr-Brown 

0.030 ;...... 75 1* 3 20K 70 1-3 SOV I pS Feed Forward AD513J AD 10 

0.050 0.0005" 75 I" 6" 20K 70 0 High Performance. FET 3540J Burr-Brown 
1001 DOC . 6007C Intersll 

70 Low Coat FET 1424 Teledyne P 

- 7S 0.7S" O.S" 20K 70 0 Low Noise FET ADS1.., AD (574) 

1" 6" 20K 70 0 Low Coat FET AD540J AD (574) 

70 0 Low Performance Urnlt. 
Sae l001Cll1 1001C86S loo1C665 DOC 

60.0 0.020 0.02 50" S" 10" 60K 70 1 Wldeband. FET Input AM-406 Datel 
1015C DOC 20 
HA-206S Harris 
1433 , Teledyne P 

8" 40" 7.5K 70 1 120V/pS Gain 3 AM-405 Datel 
1014C DOC 
HA-2055 Harris 

90.0 0.10 0.005" 30* 1* 6" SOK 64 0 FET. High Input. High 
Impedance NES36 Signetlcs 

110.0 2 0.3 20" I" 6* 20K 5S 0 High Slew Rate FET ,.A74OC Fairchild 

- 1* 6" 20K 55 0 High Slew Rate FET 740C Intersll 

- 150 - 2S 50 400 - - 0 Fast Seltnng. Inverting HFS23 DOC 30 

Dual-Unit Package 
O.S 2 0.2 1S 1" 0.3' 60K 96 1 OuaI108A LH2108A t Natlonel 

LH2208A Natlon~1 

LH2108A f Signetics 
LH2208A Signetlcs 

3 2.8 2 1.2* 0.2S" 200K 114 0 Dual Matched 
Instrumantatlon OP-10 tPMI 

OP-10A tPMI 

4 3.8 2 1.2" 0.25* 200K 110 0 Dual Matched 
Instrumentation OP-1OE PMI 40 

7 1 30 1" 0.3" 60K 96 1 Dual308A . LH2308A Natlonel 
. LH2308A Signetlcs 

0.7S 50 2 8 0.8 0.4 100K 90 0 Dual Matched OP-D4A tPMI 
OP-D4E PMI 
OP-14A tPMI 
OP-14E PMI 

1.3 7 6 4.S 1.2* 0.2S" 120K 100 0 Dual Matched 
Instrumantatlon OP-1OC PMI 

2.0 0.05 0.01 S 2.5' 3 50K 85 0 JFET LF211SA tTl 

5 50K s5 0 JFET LF23SSA TI 50 

4 10 50K 85 0 JFET Wldeband LF2156A tTl 
LF2356A TI 

t Military Temperature Range (-55°C to 125°C) 
Bold face Inc!Icatea additional data Is provided on the page notad. 
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MASTER 'SEL_eTION GUIDE 

L1NEAR-Oper.tlonal Ampl'Ii ..... Ch.racterletlca· (Cont'd) 

0fIaIIt BIas 0fIaIIt Voltage BInd- Slew .VoIIIIge 
Voltage CUrrant CImnt DrIft wIdIh Rate GaIn '.CNRR 

mv (26*0) III. (26*0) III. (26*0) /#11'0 MHz vi,.. v/v db Comp. Comments Davtce SoIKce 

DuaJ.oUnit PeckIIge (Cont'd) 

2.0 0.05 0.01 - - I SDK 85 ...... for gains 5 LF2157A tn 
LF2357A n 

'2 0.2 15 1· 0.3· SDK 85 1 Dual 108 .00108 tNatlonal l 

- LH2208 NatIonBl 
00108 t, SIgriitics 
LH2208 SIptfcs 

, CD. 
.:2 

50 5 10 O.S 0,4 50K 90 0 Dual Matched OP.:04 PMI 

>/ 
OP:G4C ) .PMI 

J / 01'-14, tPMI 
. OP·14C. PMI 

/ 

::s 
C!J 

10 c: 
0 .-- - - 100K .' 'SO 0 DualHIgh~ 

741 ~ SSS747 tAMD -0 
CD - I SSS747 tPMI G) 

10 15 1* - SDK 90 0 Low Power LU158A National en 
25 6 1.6· O.S 100K" 100· MalchedAmpllft8r PaIrs : 3500UP Burr-Brown "-

CD 
75 10 15 1* . 0.5' 50K SO 1 Dual LM101A High 

( Performance LH2101A tAMD -en as 
LH2201A AMD 
LU2101 t Motorola 20 :E' 
LU2201 Motorola 

. 

lH2101A t National 
( LH2201A National - lH2101A t SIgnetIcs ( \ 

lH2201A SIgneIIcs 

ao 5 3 10" 25* 0.1· 401< SO 0 ' Programmable - HA-mo t~ (.1) 

lS S - .25* 0.16· lOOK 70 0 ' Programmable Dual 
lU4250 lH24250 , ,t National 

20 7.5 S" 0.27* O.lS· SDK 70 0 Low Power Adjustable 
-~ Current 8022M t IntersII 

50 S ~ - - SDK 80 0 Higher ~orrnance SSS747B PMI 

SO. 15 1S 1· - \ SDK 70 0 Low Power lM258A. National 

./ 
30 IS 0.44 . 0.3 50K eo, 0 Dual 741 ~747AM I t FalrchUd 

~747EC fairchild 
LU747A tNatlonal 

, LU747E NatIonal 

100 30 s* .S" 2 25K SO 0 High Slew flail HA4IIII t IfIrrII (R1) 

/ - 20 1· .- 25K 85 0 Low Power; SIngle SUpply lM358A NatIonal \ . 

750 ~ 3" - '2* 2OJ( . 70 3 AudIo Preamp ~749C FalrchUd 
( , 

~749U t FaIrchUd 40 

5.0 0.10 0.02 5" 12.5* 5* SDK 85 0 JFET LF2155 ttl 
LF2255 TI 

4.5 7.5 SDK 85 0 .. JFET WIdeband LF2158 tn 
., LF2256 n 

! 

- - SDK 85 - for gains " 5, lF2157 tTl .. - , LF2~7 TI . '. 

7.5 3 3" 1*/ '15* 200K 70 0 ~ 
Programmable pA778U . t Falrchllj 

10 5 . 10~ , 0.1" 25K 74 0 Programmable - HA.zns ~ (-i 
·25 10" 1* O,S" SDK 70 0 SIngle Supply. 110 J 50 

operates t'O grO\llld ~798U t FaIrchUd 
I MC3558 t Motorola 

100 25 - - - 50K 70 0 i Dual Hlgh\~ : \ 741C SSS747C AMD 
SSS747C PM! 

(Cor!t'cI) . . t Military Temperature Range (-55 C to 125 C) 
., 
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LlNEAR-Operailonal Amplifieri-Characterillici (Conl'd) 

Offset Bias Ofiaet VOltage Band- Slew Voltage 
VOltage Current Current DrIft width Rate Gain CMRR 

mv (25'C) na. (25'C) na. (25'C) {lvl'C MHz vIps v/v db Compo Comments 

Dual-Unit Package (Cont'd) 

5.0 100 25 - -:i - 50K 70 0 
\ 

40 - 0.8' 0.5' 4K 60 0 Low Power 

150 30 7' - - 50K 70 0 HaHLM124 

200 60 8' 8' 2 20K 74 0 High Slew Rate 

80 - 0.8' 0.5' lK 60 0 Low Power 

250 30 - I' - lOOK' 85' 0 Hall LM124 

500 200 2-15' I' 0.5· 50K 70 0 Dual 741 

. 

- 2 1.5' 50K 70 0 Wldeband 741 

- 10 25K 70 0 High Slew Rate 1558 

6.0 10 6 3' 1~ 15" 50K 70 0 MultI-Purpose 
- Programmable 

30 10 5' 0.27' 0.16' 50K 70 0 Low Power Adjustable 
Current 

- .25' 0.16' 75K 70 0 Programmable Dual 
LM4250 

250 50 7' - - 25K 65 0 Hall LM244/324 

70 0 JFET 

75 lQ' I' 0.6' 20K 70 0 Single Supply, 1/ 0 
operates to ground 

500 200 - I' 0.5' 2D-50K 70 0 Dual 741C 

t Military Temperature Range (-55°C to 125°C) 
Bold lace Indlcate8 additional data 18 provided on the page noted. 
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Device Source 

(Continued) 
SSS747G tPMI 
SSSI458 !,MI 
SSSI558 tPMI 

TL022M tTl 

MLM158 .tMotorola 
LMI58 t National 
LM258 National 
LMI58 tTl 10 

HA-2855 Harrlt (580) 

TL022C TI 

SE532 t Signelics 

747M tAMD· 
1558 tAMD 
XR1558 t Exar 
,.A747M t Fairchild 
,.A1558M t Fairchild 
MC1747 t Motorola 
MCI558 t Motorola 20 
MC4558 Motorola 
LM747 t National 
LM1558 t National 
PM747 tPMI 
PMI558 tPMI 
CA747 tRCA 
CA1558 tRCA 
RM747 ,t Raytheon 
RM1558 t Raytheon 
MC1558 tSignetics 30 
p.A747 tSlgnetlcs 
SG747 t SllicortG 
SG1558 t Silicon G 
7478 tTeledyne S 
1558 tTeledyne S 
p.A747M tTl 
MC1558 tTl 

RM4558 t Raytheon 
RM4558 tTl 

MCI558S t Motorola 40 

p.A776C Fairchild 

8022C Intersil 

LH24250C National 

MLM258 " Motorola 
MLM358 Motorola 

NE532 Signetics 

50 
p.A798C Fairchild 
MC3458 Motorola 

1458 AMD 
747C AMD 
XR1458 Exar 
p.A747C Fairchild 
p.A1458C Fairchild 
(Cont'd) 
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MASTER SEL.ECTION GUIDE 

'UNEAR-Qperatlonal 'Ampllften-Character.alla (Cont'd) , 

0IIa8I , IIIu 0fIIet voltage Band- Slaw Voltage , 
Voltage CImnt CImnt Drill wIdIh .- Rate GaIn " CMRA ' 

Device mv (26°C) lIB. (25°C) na. (26°C) /111°C MHz vI,.. v/v db Camp. CommenIa Source 

Dual-Unlt Package (Cont'd) -
8.0 500 . 200 - 1· 0.5· 2O-5OK 70 0 (Continued) 

MC1747C Motorola 
LM747C Natlonil 
LM1458 NatiOnal 

\ PM747C PMI 
/ 

PM 1458 PM! 
CD 
"0 .-

0A747C RCA ::::J 
I 

CA1458 RCA '(9 
- 00747 Rayth80n 

RC1458 Raytheon 
10 c: 

0 
,.A747C, Slgnetlcs :;:::; 

, .. 
MC1458 Slgnetlcs 
SG7,47C Silicon G 

, ,. - SG1458 Silicon G 
147C Teledyna S 

(J 
CD 

Q) 
C/)~ 

\ 1458 Teledyne S 
) pA747C TI' 

, I MCl458 TI 

~ 

.S? 
(J) 

\ to 
.- 3· , . 20K 70 0 Wldeband 741 . XR4558 Exar 20 ~ 

,.A4558 Fairchild 
, MC4558C Motorola 

RC4558 Raytheon 
RC4558 TI 

" ' 

70 0 LowNoise XR4739 Exar 

)' 
F1p4739 Raytheon 

- 10 15K ' 70 0 High SleW Rite 1458 MCI458S Motorola 

1000 500 - - ,- 12K· 70 2 \LOW NoIse TCA490 Slgnetlcs , 
2000 1000 - - ,. 6.SK 70 ' 2 ~,Supply pA739 Fairchild 

, TBA231 SGS 30 

7.0 250 50 7· ,. - 25K 65 0 HalfLM224 LM258 National 

LM358 National 
0 .. NE532 SIgnetica 

LM258 TI 

( lM358 TI 

lOOK ' 50 0 LM2904 Netlonal 

7.S 7 1 30 ,. 0.3· 251< 80 1 Dual 308 LH2308 National 

250 50 30 ,. O.S~ 25K 70 1 Dual High Performance LH2301A AMD 
LH2301A NatiOnal 

" ' 

" 1500 500 1.5· ,. '0.3· 15K 65 3 Matched Dual 709 RCI437 Raytheon 

0.25· 15K 65, 3 ' 'Metched Dual MCl709C MCI437 Motorola 

10.0 0.20. ' 0.05 ,5· 2.5· S· 251<', 80 0 JFET, LF2355 TI 

,4.5 12· 2SK 80 0 JFET. Wideband LF2358 TI 

- - 25K 80 - for~"S LF2357 TI 

700 300 15· , 1.1· ' O.S· 2Ot< 80 0 General PuIpose , ,.A1458CC Fairchild 
MCl;tssc' Motorola 

/ ,1458C TeledyneS 

1500 600 - - - 10K 70 0 AudIo Preamp pA749D Fairchild . 
20.0 0.02 0.0005· 75 ,. S· 50K 70 0 FETInputDual l00,2M tDOC 

8043M t Int8lSl! 50 

50.0 0.05 0.0005· 75 ,. S· 20K 70 0, FET Input Dual l002C DOC 
8043C Inter8iI 

t MII\tary T8OlI*8tura Range (-SSOC to 125°C) 
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Ie MASTER 

LlNEAR-Opera1lonal Amplifiera-Characteriatica (Cont'd) 

Offset Bias Offset Voltage Band- Slew voltage 
Voltage Current Current Drift width Rate Gain OMRR 

mv (25'0) 08. (25'0) 08. (25'0) pvl'O MHz vIpS! vlv db Comp. Comments 

Trlp'e Unit Package (Cont'd) 

Triple Unit Packag.e 

2.0 500 250 ~.. 5" 10" - 4K 90" 0 Two amplifiers of Triple 
un~, Includes 5v regulAtor 

3.0 30 7.5 5* 0.27" 0.16* 50K 70 0 Low Power Progtammable 

5.0 70 14 - 0.02" 0.1" - . 70 0 Mlcropower, 
Transconductance 
Amplifier 

> 200 50 3.3" 0.6" 0.4" 3K eo .0 Programmable 

550 100 - 0.045" I" . - 70 0 Mlcropower, 
Transconductance 
Amplifier 

5000 1000 - 0.11" e", - 70 o . Mlcropower, 
Transconductance 
Amplifier 

6.0 30 10 5" 0.27* 0.16" 50K 70 0 Low Power Programmable 

10.0 250 70 3.3" 0.6" OF lK 70 0 Programmable 

2000 200" - 5 0.46 4K* 90" 2 Supply ±6 

20.0 50 25 - 0.5" - 4K 90" 0 Low input current amplifier 
of trlple'includes 5v regUlAtor 

Quad Unit Package 

2.0 50 10 20 I" - 50K 70 .0 Low Power 

2.5 160 50 2* 10" 4" lOOK 86 0 Wideband 

3.0 SO 15 20 I" - 50K 70 
... 

0 Low Power 

100 30 30 I" - 25K 65 0 Low Power 

200 30 5" 2.S 1.3 25K 60 0 Noise 2p.V m~. 

3.5* 1.6* 50K SO 0 Quad 741 

... 

3.5 240 100 2" 10" 4" 75K SO 0 Wideband 

4.0 400 50 5" I" 1.2" 50K 70 0 LM 124 wnh improved 
output 

5.0 100 25 - I" 0.5" 50K 70 0 Quad 7 41 w~h standard 
npn Input .stage 

. 4" 2.0* 50K 70 0 Wldeband quad 741 for 
galns 5 

40 - .O.S" 0.5" 4K 60 0 Low Power 

150 30 7* 1* - 50K 70 0 Single Supply; \I 0 
Operates to ground 

t Military Temperature Range (-:55°C to 12S0C) 
Bold face indicates additional data Is provided on the page noted. 

556 

DevIce Source 

ZN417 Ferranti 

e023M t Intersil 

CA3060 tRCA 

L144A t SlI __ ix (804) 

L144B SlI __ ix (804) 10 

CA3060 tRCA 

CA3060 tRCA 

e023C Intersil 

L144C Sil __ ili (804) 

TCA220 Signetics 

20 

ZN4:17 Ferranti 

LM124A t National 

HA-4802 t HIrrI, (582) 

. LM224A National 

LM324A National 

RM4158 t Raytheon (592) 

HA-4741·2 HIIITiI (580) 
HA4741-2 t RIIJIhIon (588) 30 

HA ..... HIrrI' 
(180,582) 

RM3503A" t RaythIon (588) 

. 
LMI48 tAMD 
LM14S t Intersil 
LM24e Intersil 
MC4741 t Motorola 
LM148 tNational' 
LM148 t Raytheon 40 

LM149 tAMD· 
LM249 AMD 
L149 t National 
LM249 National 

TL044M tTl 

LM124 tAMD 
LM224 AMD 
LM124 t Fairchild 50 
LM124 t Intersil 
ML~124 t Motorola 
(Cont'd) 
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MASTER SELECTION GUIDE 

LiNEAR-Operational Amplifiers-Character'atlca (Cont'd) 

Offset BIas 0Ifset voltage Band- Slew Voltage 
Voltage Currant CUrrent Drift width Rate GaIn CMRR 

mY, (2S'C) ne. (25'C) ne. (2S'C) /IoY/'C MHz vIpS vlv db Comp. Comments DevICe Source 

Quad Unit Package (Cont'd) 

5.0 150 30 7' l' - 50K 70 a (Continued) 

MLM224 Motorola 
LM124 t National 
LM224 National 

/ LM124 t Raytheon 
LM224 Raytheon 
CA124 tRCA 
LM124 tSlgnetics 
SG124 tSilicon G 
LM124 tTl' 
LM224 TI 

250 80 - 0.8 0.5' lK 60· a Low Power TL044C TI 

300 30 - l' 0.6 50K 70 0 Quad 741 8358 t Teledyne S 
'" 

1.5' 0.8 50K 70 0 Quad 741 8368 tTeledyne S 

50 5' 2.S 1.3 15K 80 0 Noise 2/AV max RC4158 RaytIIeon (592) , 
RV4156 RllJIheon 

3.5' 1.6' 2SK 80 , 0 Quad 741 HA-4741-5 HarrI, (580) , 
HA4741-5 RaytIIeon (588) 

500 50 10' I' 0.6' 50K 70 0 Single Supply: I/O 
Operates to ground XR3503 tExar 

/AA3503M t Fairchild 
MC3503 t Motorola 
RM3503 t RllyIhIon (588) 

- 2 1.5' 5K 70 a Programmable Quad 741 XR4202 Exar 

1.6' 20K 70 0 Qued 741 XR4212M tEXar 

200 - 2 1.5' 50K 70 0, Quad 741. High Gain . XR4136M t Exar 
/AA4136M t Fairchild 
PMl436 tPMI 
1IM4131 . t RllyIhIon (588) 30 
RM4136, tTl 

6.0 0.5 0.05 5 10 20 50K 70 0 FET. wldeband MC3471 Motorola 
MC3571 t Motorola 

,200 50 - . l' 0.6' 25K 70 a Quad 741 with standard 
npn Input stage Lld248 AMD 

LM348 AMD 

/AA348 Fairchild 

- LM248 Intersil 
LM348 IntersH 
MC4741C Motorola 40 
LM348 ,National 

5' 3.5' 25K 70 0 Wi~band quad for 
gains,u5 LM349 AMD 

/AA349 Fairchild 

500 50 .....; l' 1.2' 25K 70 0 LM324 With Improved 
, 

output R~ t """'"" (588) 
RV3403A fIIrtheon, (588) 

, 
2 1.6 5K 70 0 Quad 741 XR4212C Exar 

100 ( - l' 0.6' 25K 70 0 Quad 741 835C Teledyne S 

, 200 - 3' l' 20K 70 0 Quad 741 XR4136C Exar 50 
/AA4136C Fairchild 
PM4136C PMI 
RC4131 RIIyt'- (588) 
RC4136 tTl 

I' 0.5' 20K 70 0 Quad 741 " MC4741C Motorola 

t MIlitary Temperature Range (-55°C to 12S0C) 

"Comp" indicates number of compensation components required. 
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Ie MASTER 

. LlNEAR .... Oper.tlon •• Amplitle ..... C;h.r.cteri.tlca (Cont'd) 
> , 

, 

0fIaeI BIas 0ff8eI VoIIIIge Banclo Slew VOltage 
Voltage CImInI CumIn! DrIft width Rate GaIn CMRR I 

mv (2S'C) na. (25'C) I na. (25'C) ,..,I·C MHz vI". viv db Comp. Corivnents DevIce SoUrce 

Qued Unit ' ___ (Cont'd} 
( 

7.0 250 50 7- 1- - 25K 65 .0 Single SUpPly; 110 . 
Operates to ground LM324 AMD 

\ ",,224 ' . Fairchild 

,.A324 Fairchild 
XR324 Eiar 

r LM224 Intersll 
\ 

( LM324 Interair-
MLM324 Motorola 
LM324 N~tlonel . 10 

,CA224 RCA 
CA324 RCA 
LM324 Raytheon 
LM224 Signetics 
L..,324 Signetics 

'. SA534 Signetics 
I 

\ SG224 SilICon G 
SG324 SlliconG , 

I LM224 TI 
I LM324 TI , 20 

I. 
I, lOOK- 50 0 Single Supply LM2902 . NatIOnal 

, 

Extanded 'Temp .LM224 500 50 - - - lOOK 65- 0 MLM2902 Motorola, 
I 

f LM2902 Raytheon 
'. 

I LM2902 TI 
I I 

S.O 500 75 10- 1- O.S- \ 20K 70 0 Single Supply: 1/0 . 
Operates to ground XR3303 Exar 

I 
/ I 

,.A3303C Fairchild 
MC3303 <Motorola 

100 - 1.5- 1- 25K 70' 0 ~d741 , S36C . TeIedyrie S 
, 

10.0 0.10 O.O~ 10 3- 7-" 25K 70 0 JFET TL084 TI 30 

500 50 10- 1- 0.6- 201< 70 0 Single Supply; 1/0 \ 
I 

OperateS to ground . .l<R3403 Exar 
,.A3403 Fairchild 

.. MC3403 Motorola 
I IlC3408 ~(511) 

- 1- 2- > 15K 70 0 LM224 with ImProved \ 
/ I output IlV340IA -......(~ 

600 300 - 3- 1- 15K 60 0 Quad 741 RC4136C Raytheon 
RC4136C Tl 

- 100 - - 2.5- 0.5/20- 2K - 0 Currant Mirror, Single 40 
\- Supply LM19OQ. t Natlonel 

200 '2.5- 0.5/20- 1.2K 0 Current Mirror, SIngle 
I - - -

Supply LM2900 National 
I LM3900 National 

I . LM2900 Raytheon 
. , LM3900 • flaytheon 

300 4- O.S- lK 0 ' Currant Mirror, Single 
I - - / -

( 
I Supply jiA33010 FillrchHd 

MC3301 Motorola 
~01' Raytheon 50 

300 - - 2,5-. 0.5/20- 1.2K - 0 Currilnt Mirror, SI~ 
Supply LM3301 Natlonel 

LM3401 National 

5- 0.6- lK - 0 Current Mir!'or, Single 
Supply ",,34010 Fairchild 

I MC3401 ' Motorola I 

CA3401 tRCA 
/ RC3401 -'Raythl!on . . t MintaI)' Temperature Range (-55 C to 125 C) 

( Bold face Indicates additional datt 18 prQYIded on the page noted. 
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LlNEAR-Ph •• eLocked Loops/Synthe.izer. 

FunctIOn DevIce Source Line Function DevIce Source 

Pha .. Locked Loop Circulta . Ph ... Locked LOOp Circuit. 
Note:, Stereo Decoders are Usted under 

(Cont'd) . 

Consumer Circuits Phase Locked Loop (CMOS) (Continued) 

Counter Logic Control TP4046A1B TI 

SP8790 Ptessey Phase Locked Loop Control (OscIllator, 
, programmable dMder, phase comparator) 

". ; 

Counter Control Logic (Use with MC 12012 for 
, ~" high frequency programming) I SP8760 Plessey 

MC12014 Motorola 
ill ,C 

Phase Lock, OMdar, Comparator 

Crystal Oscillator (0'.1 to 2.0' MHz) SP5228 Plessey 
MCl2060 Motorola 10' Synthesizer Control CIrcuit (intamaUy 
MC12560 t Motorola programmed, to 40 channals) 

Crystal Oscillator (2 19 20 MHz) NC6400 Nitron 

MCl2061 Motorola NC6401 Nhron 

MC12561 t Motorola Synthesizer (Programmable Divider, to 1021 
channels, adder, phase comparator) 

CUrrent Controlled Oscillator and Phase 
Comparator HCTA0'320 Hughes 

HA·282O ' t Harris Synthesizer, Chlzen Bend 
HA-2825 Harris HCTR0340 Hughes 

DigItal Mixer HCTR0347 Hughes 

MC12000 Motorola 20 MPS7139 Micro POWer 
MPS7149 Micro Power 

Double Balsnced tKlX8I' MC1510'4 Motorole 
MC12002 Motorola MC15106 Motorola 
MC12502 t Motorola MC15109 Motorola 

FSK Modulator IDamocIuIalor MC15112 Motorola 

XR210 Exar MM5510'4 NatiOnal ' 

XR2211 t Exar MM55106 National 

XR2211C Exar MM55114 National 

XR2211C Raytheoll MM55116 National 
XR2211M t Raytheoll NC6402 Nhron 

Offset Control System (for synthesizer tuned 30 
MN6040 Penasonic 

trenscelvers) MN8040 Panasonic 

MCI2020 Motorola SP8920 Ptessey 

MC12021 Motorola 
, 

SP8921 Ptessey 

MCI2520 t Motorola SP6922 Piessey 

MC12521 Motorola SP8923 PIessey 

Phase Comparator and Programmable Counter SyntheSIZer, Merine Radio, to 82 channels 

MCl4568BA t Motorola NC6400 Nhron 

MCl4568BC Motorole Synthesizer, T.V., to 98 channels 

Phase-Frequency Detector NC6410 Nltron 

11C44C Fairchild 40 Synt~, Axed or Programmable 
11C44M Fairchild CRC8100 Collins 
MC4044 Motorola 
MC4344 t Motorola Synthesizer, Ext~Uy Programmable 

MCI2040 Motorola NC6420 Nllron ' 

MC12540 t Motorola Synthesizer (Progremmable Dividers, Phase 

Phase Locked Loop 
Comparator) 

XR215 Exa! 
S187 Siemens 

NE564 Signatics Tone Decoder 

Phase Locked Loop (CMOS) 
XR567 t Exar 

F4046BC Fairchild 50 
XR567C Exar 

F4046BM t Fairchild 
XR2211 t Exar 

SIL4046B Milel 
XA2211C Exar 

MC14046BA t Motorola 
LM567 t National 
LM5e7C National MCl4046BM Motorole 

CD4046B t RCA 
XR2211C Raytheoll 

CD4046BE RCA XR2211M t RaytheoIl 

SCL4046B t SSS 
NE567 Slgnetics 

SCL40488E SSS SE567 t SIgnetics 

SCL4446 SSS· Dual Tone Decoder 
TF4046A1B tn XR2567 t Exar 

(Cont'd) 60 (Confq) . . t Military Temperature Range (-55 Cto 125 C) 

Ie MASTER 1971 

Une 

:'< -
" , 
70 

60 

90 

100 

110 

-

120 

MASTER SELECTION GUIDE 

Function Device Source Line 

Ph ... Locked Loop Circuit • 
(Cont'd) , 

Dual Tone Decoder (Continued) 
XR2567C Exar 
XR256,7C Raytheoll 
XR2567M t Raytheon 

'Tone Generator 

" FX205 CMA 

Two Modulus Prescaler ([5/6) 
llC91C FairchUd 130 
llC91M t Fairchnd 
95H91C' Fairchild 

• 95H91M t FalrchHd 
SP8740' Plessey 
SP8745 Plessey 

Two Modulus Prescaler ([617) 
SP8741 Plessey 
SP8746 Plessey 

Two, Modulus Prescaler ([8/9) 
SP8743 Plessey 140 

Two Modulus Prescaler ([5/6, l(l/l', 10/12) 
MC12Q12 Motorola 

Two Modulus Prescaler ([10111) 
11COOC Fairchild 
llC90M t Fairchild 
95HOOC Fairchild 
95H9OM t Falr~hlld 
95H91C Fairchild 
MC12D13 Motorola 
MCr2513 t Motorola 150 
SP8640 Piessey 
SP8641 Piessey 
SP8642 Plessey 
SP8643 Plessey 
SP8685 Plessey 
SP8690 Plessey 
SP8695 Plessey 

Two Modulus Prescaler ([248/256) 
l1CB3 Fairchild 

Count Extender ([8, extenqs division ratio of a 160 
Two Modulus PrescaJer while retaining the 
difference, Ie [10111 becomes (80/81) 

SP8794 Plessey 
SP8794A t Plessey 

Count Extender, (diVide by 4, divide by 10/11 
becOlT18s divide by 40/41) Piessey 

For other Prescaiers see Dlgltal-5pec1al, 
OMdars 

VCO 
l1C58C Fairchild 170 
MCl648 t Motorol!\! . 
MCI656 Motorola 
SPl648 Piessey 
SP1658 PIessey 
SN54LS$24 tTl 
SN74LS324 TI 

Vc()"Function Generator 
LM568 National 
LM566C t National 
NE566 Slgnstics 

(Cont'd) 160 
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Ie MASTER 

LlNEAR- Phas~ Locked Loop ~ircuits ITelecommunication Circuits 

Function DevIce Source Line Function DevIce Source 

Phase Locked Loop Circuits 
,,-

Telecommunication Circuits 
(Cont'd) (Cont'd) 

VCo-Functlon Generator (Continued) Coin box Clrcu~ (Coin recognition for pay 

SE566 t SlgnetlO5 telephones) 
AY5-9300 GI 

VCO and Phase Comparator 

XR2207 Exar Compander (Signal Compressor IExpander) 

XR2207C Exer XR2216 Exar 

Ml-M565 Motorola LM2704 National 

LM565 ' National LM2705' National 

LM565C t National 10 LM2706 National 

XR2207C Raytheon LM2707 National 

XR2207M t Raytheon LS3704 National 
" 

NE560 Slgneti05 LM3705 National 

NE561 SlgnetlO5 LM3706 National 

NE562 SlgnetlO5 
LM3707 National 

NE565 SlgnetlO5 
L150 SGS 

SE565 t SI9netlO5 
NE570 Slgneti05 

TA7133 Toshiba 
NE571 81gnetlO5 

VCo-Wavefo,rm Generator 
Companding DIg~alto Analog Converter 

DAC-76 ,PMI 
1453C DOC 20 
XR205 ! Exar Delta Modulation System (encodes and 
XR2206 t Exar decodes audio signals) 

XR220ac Exar FX209 CMA 

1453M tDOC Push Button Telephone Dialer Circuit 
6038C Intersil (Converts push button InputS to pulses) 

6038M t Intersll CRC8000 Collins 

LS6038C L~hlc Sys ' AY5-9100 GI 

LS6038M t Ltthlc Sys MM5395 National 

VCO. Ampllfler. Analog Multiplier Binary to Pulse Train Converter (Phone pulse 

XRS200 Exar 30 outpUI) 

XR205 Exar MC I 4408 Motorola 
MCI4409 Motorola 

VCO. Phase Comparator. Multiplier 
SL65t Piessey Repertory Dialer (Stores ten telephone 

numbers) 
VCO. Phase Comparator Multiplier. with AY5-9200 GI 
Auxiliary AmplHler 

SL650 t Plessey Clock Generator (for AY5-9100/9200) 
AY5,9500 GI 

DuaIVCO 
I1C24C Fairchild Tone Decoder (Three tone 8 combinations 

sequential code receiver) 
MC4024 Motorola 

FX307 CMA 
MC4324 t Motorola 40 
DM54LSI24 t National Tone Decoder (Oparates from 0-01 Hz to 500 

DM74LS124 National kHz) 

SN54LSI24 tTl 
XR567 t Exar 

SN548124 tTl 
XR567C Exar 
XR22 I I t Exer SN74LSI24 TI 

SN748124 TI XR2211C Exar 

SN54LS325 TI LM567 t National , 
SN74LS325 TI LM567C National 

XR2211C Raytheon ,SN54LS326 tTl 
SN74LS326 TI 50 

XR22 I 1M t Raytheon 

SN54LS327 tTl 
NE567 SlgnetlO5 

SN74LS327 TI SE567 t Signetics 

Dual Tone Decoder (Operates from 0.01 Hz to 
Telecommunication Circuits 500 kHz) 

1 XR2567C Raytheon 
Baseband Modulator IDemodulator (50db 
carrier suppression) XR2567M t Raytheon 

SL1 00 I Piessey XR2567 Exar 

Baseband Channel AmpUfler (24-27 db Dual Tone Decoder 
amplifier) CRC6030 CoUins 

SLt020 Plessey AY5-9800 GI 

580 

Une Function Device Source Line 

60 Telecommunication Circuits 120 
(Cont'd) 

Dual 'Tone Recaiver Circuit (combine with 
fitters for touch tone receiver . 

AF104 National 
AF106 National 
AF107 National 
AF106 National 
AFll0 National , 

- Gyrator 

10 TCA560 SlgnetlcS 130 
AF120 National 

Relay Driver (For 48v telephone relays) 
081666 t National, 
081687 t National 
083686 National 
083687 National' 

Quad Tone Decoder 
883-5 Beckman 

Encoder 2 of 8 keyboard to Binary Encoder ( 
80 4 x 4 Key Input to 4 line output) 140 

MCI4419 Motorola 

Bandpass (touchtone) Alters 
882 t Beckman 
883-X t Beckman 
AF101 National 
AFI02 National 
AFI03 National 

\ AFIII National 
AFI12 National 

90 AFI13 National 150 
AFI14 National 

Dual Tone Generator (Accepts 2 of 8 code 4 x 
4 Key input. synthesizes 2 freq,) 

82558 AMI (400) 
7206 Intersil 
MK5085 Mostek 
MK5086 Mostek 
MC14410 Motorola 

Dual Tone Generator (Generates 12-16 tone 
pairs) 160 

100 AY3-9400 GI 
AY3-9410 GI 

Dual Limiter (T ouchtone Amplituda Limiter) 
883-4 Beckman 

Modem. Frequency Division Muttiplex 
Transmitter and ReceIver 

LM1823 National 
LM1826 National 

Modem (Frequancy-Shift Keying Modulator I 
110 Demodulator- -600 bps) 170 

MCI4412 Motorola 

Modem (For Ser1al Communications at up to 
600 bps) 

MC6860 Motorola 

DI~nal Filter Switch (Tone Decoder) 
FXl05 CMA 

Frequency Sensitive Switch (Provides two set 
points Mjustable with external componentS.) 

FXl01 CMA 
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LiNEAR-Telecommunication ClrcuHa ' nm .... 

TeI8coniinunlcation Circuits 
(cant'd) 
Frequency SensItIve Swttch (ProvIdaa 881 
points with wId8Iy IidjuaIabIe hystereiIa) 

~ CMA 

Fraquency SensItIve SwItch (ProvIdes two 881 
points and three state ouIpU\I) 

FX«l1, CMA 
Tone, Operated Swttch (BIstable tone operated 
switch) , 

FX501 CMA 

, Tone ()piIraMd M!lna8tabIeTlmer (Tone ' 
operated fOr remote &WItchIng) 

'FXS01 ' alA 

TOI1!I Transmitter (Three tone teqI8ItIaI code 
tran8I\lIItII') 

FX207 CMA 

Tone Tranecelvet (Decodes and encode8 ii 
teqI8ItIaI tonaiI) 

FX407 CMA 
FiC5cIt CMA 

Tone TIII'IIIC8Iv8r Cocie SeleCtor ' (Programs 3 
codas lor FX(07/507) , 

'FX?07 CMA 

Tdne T,raneceIvet (SIngle tone traiI8mItter
raceIwr-elmplex.) 

FX107 CMA 

Croaa PoInt Array (Double 4 x 4 switch 
matrix) " 

, MC:3488' MOtorola 
RC4444 Raytheon 

, RM4444 Raytheon 

CrosspoInt Array (4 x 4 switch matrix) , 

TA6249 RCA 

CrosspoInt Array ,(8 x 2 switch matrix) 

n ..... 
TImer 

SD5300 SIgnetJcs 

NE56S 
SE555 
XR5&Iic 
,~ 
NE56S 
SE566 
\.S656N 
LS555S 
MCC5S5 ' 
MCI466 
MCI555 
LM555C 
l.M565M ' 

RC555, 
RM566 
CA5S5 
CAii56c 
NE565 
sE& 
~ / 

SG556C 
UlN-3303 
UlN-3304 

(Conrd) 

t AMo 
AMD 
Exar 
i=aIrcHd 
InteIaI 

t Jntersa 
UthIcSyS 

t UlhicSys 
MIcrO Comp 

, Motorola 

t Motorola 
NatIonal 

t NatIonal 
Raytheon 

t Raytheon 
t RCA, 

RCA 
S9Ieflc8 

t Stgr\IIIc8 
t SiRcon G 

SIIc:clII G ' 
Sprague 
Sprague 

Tlmen (C()nt'd) 

TImer (ContIrMd) 

355A/C " 
355B/M 
SES55 
NE56S 

TImer. Adjustable ThnIahoId 

'. MC1422 

Ta1ec1yri8 S 
tTeledyneS 
tTl 

TI 

10 TImer. (high voltage logic element) 
SP533A PIeaaIy 
SP5338 PIesa8y 

TImer. Internal Current SoUrc:e 
XR320 ExIt' 

, TImer. l!!w Power (Supply 3v) 

20 

30 

40 

50 

SN16812 '" 

TImer. PI8CIsIon 
ZN1034E.\ "- Ferrand 
LM122 t N8floniII 

:LM222 National 
LM322 National 
LM2905 NatIonal 
LM3906 NatIonal 

11mer Prograimnabfe (Includes' a counter lor 
long time deIaya) BIitary Control ' I -

"- XR2240CExir , 

XR2240M t Exar 
"A224O Fairchild 
8240 IOtersK 
MC14541A, t Motorola 
MCI4541C' MOtorora 

TImer. JOrogrammable (InclUdes counter) 
DecImal COntrol 

XR2250C 
XR2250M 
8250 

Exar ' 
t Exar 

IntarsII 

TImer. ProgrammabIi (Includes counter) 
Hours/~/Seconds Control 

8250 

Dual ,TImer (dual 555) , 
NE556 
SE556 

~ 
XR556M 
"A556 

, NE556 

SE556 
MC3466 
MC3556 
lM666 
LM65IIC 

'RC556 

RM558 
556 
NE556 
SE556 
SG558' 

,SG556C 

Inlersit 

AMD 
tAMD 

Exar 
t Exir 

Fairchild 
IntenIII 

t 1nten!II' , 

'Mo!oroia 
t~ 
t NatIonal 

NatIonal 
Raytheon \ 

t Raytheon 
TeledyneS 
SIgneIIcs 

t ,SIgiIetICI 
tSllconG 

SIlIcOn G 

Dual TImer (dual 555) • pinout varIa1Ion8 
XR2556C Exar , 
XR2556M, t Exar 
LS565-2 UIhic Sys 

(Cont'd) 

t MIIIt8ry Temperature Range (-55°C to 12S"C) 

MASTER, SELECTION QUIDE 

TI .... (Cont'd) 

Dual TImer (duai 555). pinout variations 
(CqntkIued) 

D556 TeIedyr;Ie S 

ouiI Sat PoInt 1lri1er ' (1ncIudes 1_. 
selectable time range) 

line 

DFi1I 8IIDonIx (8111) 

UhIversaI TImer (1ncIudaa two 4-dIgIt counters, 
70 cornpatIItor. clock oscillator and divider) , 

• MM586Ii NatJona/ 

,Fxl09 CMA 

Quad TImer. CUrrenI Sink OUtput 
Ne5s3S1gnetic8 
SE553 t SIgnetfcs 

,Quad TImer. Current ~ Output 
NE554 SIgnetJcs. 
SE554 , t SIjjnetIcs 

80 Tone Triggered ~ 

90 

100 

110 

120 

FX801 

Watch CIrcuits: See Unear-consumer CIrcuIIs, 
watches; Stopwatches 

130 
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.IC,MASTER 

L1NEAR-Voltag. Regulators 

I 

Output Output Output Output 
VOltage . Culrenl DevIce Source voltage Current DevIce Source \ 

Fixed, Positive Fixed, PosIIIY, (Cont'd) 

2.6 l00ma ,.A78l26C fairchild 5 1a (ConI'd) 
MC78L02C Motorola MC7805C Motorola 
pA78LQ2C Signetics LM109K t National 
"A78L02C TI lM209i< Nallonal 

Q) 
"'0 
::J 
(!) 

10 

5 l00ma ,.A78LOSC FairChIld LM309K National 

MC78L05 Motorola LM7805 National 

LMl40LMi National SFC2109M NPC 

LM24OLA-5 National SL7805 PIessey 

LM340LA-5 National LM109K t Raytheon 

c: 
0 -0 
Q) 

CD 
(J) 

'-
Q) -U) 
<tS 20 
~ 

LM7BLOSC 'National LM209K ' Raytheon 

,.A78L05O Slgnetics LM309K Raytheon 

,.A78L05O TI ,.A7805 t Signetlcs 
,.A7805O Signatics 

200ma MLM109G Motorola ,.A78HV05 Signatics 
MLM209G Motorola LMl090A t Sigrietlcs 
MLM309G Motorola LM2090A Slgnetlcs 
LM109H tNational LM3090A SIgnetIcs , 
LM209H National LM340-5 Slgnatlcs 
LM309H National 00 lOOK t Silicon G 
LM342-5 National OO209K SIlIcOn G 
SFC2109 tNPC SG309K SHlcon G 

70 

80 

SFC2209 NPC SG7B05K tSIIIcorIG 
SFC2309 NJ>C OO78()5CK snicon G 
SL78L05 Ple$sey ,.A7805M tn 
TBA625A Plessey 
LM109H t Raytheon 1.5 a LM340'5 National 

LM209H Raytheon LASl505 PMC 

LM309H Raytheon 3a SH0323 Fairchild 
LM1090B t SIgnatIcs LAS14Q5 PMC 
LM2090B SIgnatIcs 813554 Sanken 
LM3090B Srgnetlcs SG123 tSHicon G 90 
OOlO9T t Silicon G 00223 SHicoil G 
OO209T SHicon G SG323 Silicon G 
OO309T Snicon G LM123 t National 
LM109 tTl LM223 National 
LM209 n LM323 National 
LM309 TI Sa ,.A18H05 Fairchild . 

500ma 805-V5 tBeckman 42050-055 Micropac 

40 
,.A78C05C FalrCl1Hd lOa 42050-510 Micropac 
p,A78M05O Fairchild 
,.A78M05M t Falrchnd 6 looma LM14OLA-6 National 

MCn050 Motorola LM24OLA-6 National 100 

MC78MOSC Motorola LM340LA-6 National 

LM341-5 Natlohal LM78LOSC National 

SL78M05 PIessey 200ma PC521 tGI 
: ,.A78M05 tSlgnatIcs LM342-6 National 

,.A78MOSC SIgnatIcs SL78L06 PIessey 

\ 
,.A78M05O Ti OO78Q6T tS11icon G 
,.A78M05M tTl OO7806CT SilIcon G 

50 600ma LOOSTl OOS 500ma 805-VS t Beckman 

750 ma 809-V5 tBeckrnan ,.A78coec National 
"A78MOSC Fairchild 

850ma L129 SGS pA78M06M t Fairchild 
110 

1 a ,.A109M t Fairchild MCnOSC Motorola 
'/ 

,.A209M Fairchild MC78M06C Motorola 
,.A309C FairchUd LM341-6 National 
,.A7805O Fairchild SL78M06 Plessey . 

,.A7805M t Fairchild , pA78M08C Signetlcs 
, MLM109 tMotorola ,.A78M06M fSignatlcs 

MLM209K Motorola ,.A78MOSC n 
MLM309 Motorola ,.A78M06M tTl 

60 (Cont'd) (COnt'd) 

t Mnltary Temperature Range (-55°C 10, 125°C) 
. 

Bold face Indicates additional data 18 prOvtdad on the page noted. 
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MAST';R SELECTION GUIDE 

UNEAR-Voltege Regulators (Cont'd) 

Output Output Output Output 
Voltage Current DevIce Source voltage Current DevIce Source 

Fi~ed, PoeittYe (Cont'd) FI~ed, ,Positive (Cont'd) 
8 500 rna ' (Conrd) 8 . 1 a (ConI'd) 

750 rna 809-V8 . 'tBeckman ,.,47808M tTl 80 

Fairchild 
,.,47808C TI 

la ,.,47808C 
,.,47808M t Fairchild 1.5 a LM340-8 National 

MC7808C ,. Motorola LAS 1508 PMC 

LM7808 National 3a LAS 1408 PMC 
SL7808 PIessey 

10 a 42050-810 Mlcropac 
SG7808CK Sllleon G 

, SG7808K tSmconG 100 rna ,.,47BC82C Fairchild 

,.,478HV08 SlgnetIcs ,.,418L82C Fairchild 

,.,47808 t SlgnetIcs 200 rna T8A435 PIessey 
,.,47808C SIgneIIcs 

1 a ,.,47885 Fairchild 
LM340-8 Signatlos 
,.,47808C Tl 

,.,47885C TI 

,.,47806M tTl 
,.,47885M tTl 

70 

1:5 a LM340-8 National 9 100 ma ~78L09C Fairchild 

LAS 1508 PMC 500 rna BOl-V9 tBeckman 

2a CJSE017 Solitron , 750 rna 809-V9 t8eckman 
CJSE019 SoIItron 10 100 rna LM14OlA-l0 t National 
CJSE021 SoIItron LM24OLA-l0 National 

3a LASI408 PMC LM340LA-l0 National 

lOa 42050-810 M/cropac LM78L1OC National 

6.2 100 rna ,.,478L62C Fairchild 200 rna LM342-10 National 

,.,478LOSC Signeties la ,.,47810 TI 
/ ,.,478LOSC Tl 1.5 a LM340-10 National 

7 10 a 42050-710 Mleropac LM7810 National 

8 100 rna ,.,478LOsc Fairchild LAS1510 PMC 

MC78L08 Motorola 3a LAS1410 PMC 
LW4OlA-8 t National 9a 42050-109 Mleropac 
LM24OLA-8 National 
LM34OLA-8 National 12 SOma 829lt ' t Teledyne S 

LM1BLOSC National ,829C Teledyne S 

,.,478L08 TI 100 rna ,.,478L12C Fairchild 

200 rna LM342-8 National MC78L12 Motorola 

SL78L08 PIessey LMI4OLA-12 t National 90 

SG7808T tSmcOnG ' . LM24OLA-12 National 

SG7808CT SIIIconG . LM340LA-12 National 

500 rna ,.,478C08C FalrchAd 
LM78L12C National 

,.,478M08C FalrchHd 
78LI2C Signetles 

,.,478M08M t FillrchHd 
,.,478LI2C TI 

MCnOSC Motorola 200ma PC501 tGI 

MC78MOSC Motorola . LM342-12 National 

LM341-8 National SL78L12 Plessey 

SL78M08 PIessey T8A6258 Plessey 

,.,478M08C Slgnetics SG7812CT SiliconG 100 

,.,478M08M t Slgnetles SG7812T tSllicon G 
,.,478MOSC TI 500 rna BOl-VI2 t Beckman 
,.,478M08M tn ,.,47BCI2C Fairchild 

la ,.A7BOBC Fairchild "A78MI2C Fairchild 

'. ,.,47808M t FalrehHd ,.,478M12M t Fairchild 

MC7808C Motorola MC7712C Motorola 
LM7808 National MC78M12C Motorola 
,.,47808 t Signetles LM341-12 National, 

,.,478OSC Slgnetics SL78M12 PIessey 
,.,478HV08 Sigrletios L038Tl SGS 110 
LM340-8 Slgnelics ,.,478MI2C Signetles 
SG7808CK SIlIcon G ,.,478M12M t Signelios 
SG7808K t Silicon G ,.,478M12M tTl 

(Cont'd) (Cont'd) 
" 

t MAttary TemJ)8rature Range (-66°C to 125"C) Regulator Sections: Axed-Positive, Negative. Ouat AdJl!slable-Positive, Negative, Dual 
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Ie MASTER 

LINEAR-Voltage Regulator. (Cont'd) 

Outpui OUtput Output Output 
VOltage Current Devtce SourCe VOltage Current Devtce Source 

Fixed, Positive (Cont'd) Fixed, Potltlve (Cont'd) 

12 500ma (Cont'd) 15 1 a (Cont'd) 
,.A78M12C TI LM340-15 National 

'720 ma L130 SGS LM7815 National 
SL7815 Plessey 60 

(]) 

:2 
:::J 

C!) 

750ma 809-V12 tBeckman SI3150E Sanken 
1 a ,.A7812O Fairchild ,.A7815 t Signetics 

,.A7812M tFalrchl1d ,.A7815C Signellcs 

MC78120 Motorola ,.A78HV15 Signetlcs 

LM7812 National LM340-15 Signetics 

c: 
0 10 

SL7812 Plassey SG7815CK Silicon G 

SI3120E Sanken SG7815K tSiliconG 

+== 
0 
(]) 

(]) 
en ... 
(]) 
+-' en 
al 
:E 

20 

,.A7812 t Signetics ,.A7815C TI 

,.A7812O Signetics ' ,.A7815M tn 
,.A78HV12 Signetics 1.5 a L340-15 National 
SG7812K t Silicon G LAS1515 PMC 
SG7812CK Silicon G 

2a CJSEOOI 
,.A7812C TI 

Solltron 

,.A7812M tTl 
CJSEOO3 Solitron 
CJSEOO5 Solitron 

1.5 a LM340-12 National 3a LAS1415 PMC 
LASl!i12 PMC 

8a 42050-158 Micropac 
3a LAS1412 PMC 

70 

5a ,.A78H12 Fairchild 
16 8a 42050-168 Mlcropac 

8a 42050-128 Mlcropac 
17 500 rna ,.A78C17C Fairchild 

14 8a 42050-148 Mlcropac 
18 looma ,.A78L 18 Fairchild 

MC78L18 Motorola 80 
15 4OO,.a , L037T1 8GS LM140LA-18 t National 

60ma 830B tTeledyne S LM240LA-18 National 

830C Teledyne S LM340LA-18 National , 
looma ,.A78L15C Fairchild 

LM78LI8C National 

MC78L15 Motorola 200ma LM342-18 National 

LM14OLA-15 t National SL78L 18 Plessay 

LM24OLA-15 National SG7818CT Silicon G 

LM340LA-15 National SG7818T tSillcon G 

LM78LI5C National 500 rna 801-V18 tBeckman 
78L15C Signetlcs ,.A78C18C Fairchild 90 
,.A78L15C TI MC7718C Motorola 

200 rna LM342-15 National MC78MI8C Motorola 

SL78L15 PIessey LM341-18 National 

TBA625C PIessey 1 a I'A7818C Fairchild 
SG7815CT Silicon G I'A7818M t Fairchild 
$G7815T tSillcon G MC7818C Motorola 

40 500ma BOt-VI5 tBeckman LM340-18 National 

,.A78C15 Fairchild LM7818 National 
~ 

,.A78M15C Fairchild SL7818 Plassey 

" 
"A78M15M t Fairchild LM340-18 Signetlcs 1 00 

MC7715C Motorola ,.A7818 t Slgnetlcs 
, 

MC78M15C Motorola ,.A7818C Signetics 

~ LM341-15 National ,.A781M8 Signetics 

SL18M15 PIessey SG7818CK Silicon G 

,.A78M15 t SIgnatIcs SG7818K tSIliconG 

,.A78M15C Signetlcs I'A7818M tTl 

,.A78M15C TI ,.A7818C TI 50 
,.A78M15M tTl 1.5 a LAS1515 PMC 

\ 
600ma L131 8GS 8a 42050-1Ba Mlcropac 

750 rna 809-V15 t Beckman 20 200 rna SL78L20 Plessey 1 10 

,1 a ,.A7815C Fairchild 500 rna "A78C2OC Fairchild 
,.A7815M t Fairchild ,.A78M2OC fairchild 
MC7815C Motorola ,.A78M20M t Fairchild 

(Cont'd) (Cont'd) 

° t Military Temperature Range (-55 C to 125°C) 
Bold face indicates addltl_ data Ia provided on the page noted. 
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30 

MASTER SELECTION QUIDE 

LINEAR-Voltage Reglilalora (Conl'd) 
, i 

0uIput ouiput 0uIput Output 
SourCe Voltage (),rrent DevIce Sourj:e VOltage CUrrent Device 

Fixed, PoeIIlVe (Cont'd) , Fixed, P08ltlve (Cont'd} 

20 500l1li ' (Cont'd) 28 1,5 a (Cont'd) 
" MC7720C Motorol8 4a 42050-284 - Micropac , 

MC78M2OC Motorola , 
SL7BM20 PI8saay 30 200l1li SL78L30 Piessey 

,.A78M2OC SIgnetIcs 5001118 SL78M30 Piessey 
"mM20M t SignetIcs la SL7830 PI8saay 

\ ,.A78M?OO TI 
,.A78M20M tTl 4a 4205C}304 Mlcropac 

1.5 a LAS1620 ' PUC 31 Shunt TBA211A SGS 

2a CJSE009 SoIIIron 
TM560, Slgn~ 

, , 

CJSEOII Solltron 32, Shunt AN155 Panasonlc' , 

CJSEOi3 SolItron 4a - 42050-324 Mlcropac 

8a 42051).2(18 Mlcropec 33 Shunt , ' 1BA271B sGs 
I 

22 4a 42050-224 Mlcropac lAA560 Signetkis 
.. 

24 100l1li ,.A78L24, FairChIld 34 4a 42050-344 Mlcropac 

MC78L24 MOtorola 35 Shunt T8A271C OOS 
\ LMI40LA-24 tNatlon8l " TAA550 Slgrietlcs 

LM24OLA-24 National 
LM34OLA-2A ,National 36 , 4a 4205G-384 MlcrOpac , 

LM78L24O 'NatIonal FIxed, Negative 
200l1li NC512 tGi 

2 1& Me7902C MotorOla 
PC602 tGI 
PC612 tGI , . 1.5a PUCl8K-2 PUC 
LM342-24 , NatIonal 2a pA79E02 ' t FaIrChIld ' 
SL78L24 PIeSsey ,.A79E02C FalrChll(f 

, ' OO7824T t SIlIcon G 
OO7824CT SIlIcon G 3 100l1li Me79LOS, Motorola 

500l1li , ,.A78C24O FalrchHd 4 18 MC7904C Motorola 

,.A78M24O FaIrChIld 5 100l1li MC79LOS Motorola 
,.A78M24M t FaIrchild 

500l1li 855-V5 tBeckman ,- MC77240 Motorola 
,.A79Mosc Fairchild 

MC78M24O Motorola 
LM12OHOS t National 

LM341-24 NatIonal 
LM220HOS National 

,.A78M24 t Slgnetlcs 
LM32OHOS NiltiOnai 

,.A78M24O Signetlcs 
LM32OM05 N.tloi1al 

,.A78M24O It ~ 

OOI20-05T tS1l1con G-
,.A7t1M24M tTl 

, OO220-05T SHIcon G 
1 a, ,.A7824O FaIrChIld OO32O-05T SIlicon G 

,.A7842M t Falrchlld , ,.A79MOS TI 
/ 

MC78240 Motorola ' 
LM34O-24 National 

750ma 85&-V5 tBackman 

LM7~4 NatIonal 1.5 a ,.A79Osc fairchild 

SL7824 PI8saay (M7905 National 
\ 

SI324QE s.nt<an MC79Q5C ~otorol8 
,.A7824 ' t SIgnetIcs , LM12OKOS t National 

,.A782..c SIgnetIc8 LM22OKOS ' National 
, 

,.A78HV24 SIgnetIcs LM32OK05 National 

LM340:24 SIgnetIcs LM320TOs Na'tlonai ' 
" 

SG7824K t SIlIcon G , " I,LASl805 ' PM(: " 

OO7824OK Slncdn G ' SG12O-05K t SIlicon G J 

"A7824O TI SG220-05K SIHcon G 

) ,.A7824M tTl I SG32O-05K . SUIcon G 

1.58 LASI524 PUC 
,.A7~ TI 
"A7905M tTl " 

,(a 42050-244 MIcropac 
28 ,.A79E05 tFairchl1l.l 

26 4a , 42050-284 MIcropac I "A79E05C FaIrChIld 

38 LMl45K5.0 t National 
28 , 1.5 a LAS 1628 PMe 

. 
LM245K5.0 National ! 

(Cont'd) (ConI'd) 

t Mmt8ryTempenlture Range (-~OO to 1250 0) Regulator SeCtIonS: ~Ive, NegatIve, Dual; AdjustlibI8-PosltlVe;- Negative, bual 

/C MAsTER 1917 . 585 
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Ie MASTER 

LlNEAR-Volta.e Regulaton (Cont'd) 

OUtput OUtput Output output 
VOltage Current DevIce Source Voltage Current DevIce Source 

Fixed, Negative (Cont'd) Fixed, Negative (Cont'd) 

5 3a (ConI'd) 8 1.5 a . (Cont'd) 
LM~.O National. . lM120K08 t National 

5a 42051-055 Mlcropac LM220K08 National 
LM320K08 National 

60 

0). 

:g 
::J 
(!) 

5.2 500ma LM12OH5.2 t National LM320T08 National 
lM2~5.2 National LAS 1808 PMC 
LM320HS.2 National jiA7908C TI 
LM32OMS.2 National jiA7908M tTl 
SGl20-5.2T t Silicon G 

C 10 0 
SG220-5.2T Silicon G Sa 42051-085 Micropac 

SG320-S.2T Silicon G 9 200ma LM12OH09 t National 

..... 1 a MC7952C . Motorola lM220H09 National 
(,) 

-0) 

Q5 
en 
'-
0) ..... 
C/) 
as 
~ 20 

LM790S.2 National LM320H09 National 

SGl20-5.2K t Silicon G 500ma 851-V9 tBackman 
SG22Q-5.2K Silicon G LM32OM09 National 

, SG32Q-5.2K Silicon G 
750ma 859-V9 t Beckman 

1.Sa LM12OK5.2 t National 
lM220KS.2 National 

1 a lM12OK09 t National 

LM32OKS.2 National LM22OK09 National 

LM32OT5.2 National LM32OK09 National 

lASl80S2 PMC 
LM320T09 National 

70 

3a LM14KS.2 t National 1.5 a 420S1-095 Micropac 

lM245K5.2 National LM7909 National 

LM345KS.2 National 10 1.5 a LAS1810 PMC 

6 200ma PC523 / GI Sa 42051-105 Micropac 80 

500ma 855-V6 t Beckman 12 l00ma MC79L12 Motorola 
.,.A79M06C Fairchild 200 ma PC503 tGI 
lMI20H06 t National lM120H12 t National 
LM22OH06 National LM220H12 National 
LM320HOS National LM320H12 National 

30 lM320M06 National SG12Q-12T t Silicon G 
jiA79M06 TI SG22Q-12T Silicon G 

750ma 859-V6 t Beckman SG32O-12T Silicon G 

1.5 a jiA7906C Fairchild 500ma 851-V12 t Ileckman 
MC7908C Motorola jiA79M12C Fairchild 90 
LM7908 National LM320M12 National 
jiA7908 TI IIA79M12 TI 
lMI2OK06 t National . 750 Ina 859-V12 tBeckman 
lM220K06 National 
lM320K06 National 1 a lM12OK12 t National 

40 lM32OT06 National lM22OK12 National 

LAS 1806 PMC lM320K12 ('latlonal 

jiA7906C Tl LM32OT12 National 

jiA7908M tTl lM7912 National 

2a CJSE018 SoIItron 
SGI20-12K tSillcon G 

CJSE020 Soihron 
SG220-12K Silicon G 1 
SG32Q-12K Silicon G 

00 

Sa .42OS1-065 Micropac 
1.5 a jiA7912C Fairchild 

7 Sa 42OS1-075 Micropac MC7912C Motorola 

8 500ma jiA79M06C Fairchild LAS1812 PMC 

lMI20H08 t National .- jiA791:!C TI 

50 lM220H08 National jiA7912M tTl 

lM32OH08 National 4a 42051-124 Micropac 
lM320M08 National 
"A79M08 TI 

14 4a 42051-144 Mlcropac 

jiA7908C Fairchild 15 l00ma MC79l15 . Motorola 

1.5 a jiA7908C Fairchild 200ma lM120H15 t National 1 10 
MC7908C Motorola lM220H15 National , 
LM7906 National lM32OH15 National 

(Cont'd) (cOOt'd) 
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MASTER SELECTION GUIDE 

LINEAR-Voltage Regulelor. (Conl'd) 

Output Output OutpUt Output 
Voltage Current DevIce Source Voltage CUrrent Device 

FlxacI, Negative (Cont'd) Fixed, Negative (Cont'd) 
15 200 rna (Cont'd) 24 200 rna (Conrd) 

SG120-15T tSIHcon G LM220H24 
SG220-15T Silicoli G LM320H24 

, SG320-15T SIlicon G 500ma pA79M24C 
500ma 851-VI5 tBeckman LM320M24 

pA79Ml5C Fairchild ,.A79M24 
LM32OM15 National la LM120K24 
pA79M15 TI LM22OK24 

750ma 859-VI5 tBeckman LM320K24 

·la LMI20KI5 t National LM320T24 

LM220KI5 National LM7924 

LM320KI5 National 1.5 a pA7924C 
LM32OT15 National MC7924C 
LM7915 National LAS 1824 

, 

,.A7924C SGI20-15K tSiHcon G 
• SG22O-15K Silicon G pA7924M 

SG320-15K SflIcon G 3a 42051-243 

1.5 a /lA7915C Fairchild 26 3a 42051-263 
pA7915C Motorola 

28 LAS7815 PMC 1.5 a LAS1828 

pA7915C TI 3a 42051-283 
pA7915 tn 30 

~ 

3a 42051-303 
2a CJSE002 SoUtron 31 Shunt TBA271A 

CJSE004 Solltron TAA550 
CJSE006 SoiItron 

32 Shunt ANI55 
4a 42051-154 Mlcropac 

3a 42051-323 
16 4a 42051-164 Micropac 

33 Shunt TBA271B 
18 l00ma MC79118 Motorola TAA550 

200ma LM120H18 t National 34 3a 42051-343 
LM220HI8 Natlorial 
LM320HI8 National 35 Shunt TBA271C 

500ma LM32OM18 National 
TAA550 

1 a LM12OK18 t National 
36 3a 42051-363 

LM22OKI8 National Fixed, Dua. 
lM320K18 NiItional 
lM320T18 National 26 5a 42051 

lM7918 National 212 l00ma LM126 

1.5 a ,.A7918C Fairchild LM226 

MC7918C Motorola LM326 

LAS1818 PMC 300ma 843-VI2 
,.A7918C TI 

-12,5 l00ma LM127 
,.A7918M tTl 

LM227 
4a 42051-184 Mlcropac LM327 

-" 
'20 500ma pA79M2OC' Falrchlkl 215 l00ma XR1468 

\ 
pA79M20 n XRI588 

1.5 a LAS 1820 . PMC XR4195 
- f MCI468 

2a CJSE010 souiron 
CJSE012 SoIHron 

MC1568 

CJSE014 SoIHron 
LM125 

, lM225 
3a 42051-204 Mlcropac l¥325 

22 3a 42051-223 Mlcropac RC411111 
RiM185 

24 '- 100 rna MC79L24 Motorola SGI468 
200ma PeS14 GI SGI588 

lMl2OH24 t National SG1501 
(ConI'd) (ConI'd) 

t Military Temperature Range (-5S0C to 12qOC) Regulator Sections: Flxed-fiosItIve, Negative, Dual; Adjustable-Positive, Negative, Dual 

Ie MASTER 19" 

Source 

National 
National 

Fairchild 
National 
TI 

t National 
National 
National 
National 
National 

Fairchild 
Motorola 
PMC 
TI 

tTl 

Mlcropac 

Mlcropac 

PMC 

Micropac 

Mlcropac 

SGS 
Signetics 

Panasonlc 

Micropac 

SGS \ 

Signetics 

Micropac 

SGS 
Signetics 

Micropac 

Mlcropac 

t National 
National 
National: 

Beckman 

t Nationai 
National 
National 

Exar 
tExar 

Exar 
Motorola 

t Motorola 
t National 

National 
National 
AaJtheon (5118 

t Raytheon (588 
SIHcon G 
\ 

t Silicon G 
tSlliCOh G 
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'Ie MASTER 

LINEAR-Voltage Reguletora (Cont'd) 

0utpuI Output Output Output 
Vollage Currtnt DevIce Source Voltage Ctment DevIce Source 

Flxed. oUat (Cont'd), t=lxed. Dua. 
, 

\ 
" ' ",15 100ma (Cont'd) 

, SG2501 SIlIcon G 
SG3501 Silicon G 
SG4501 SIIiconG -

200ma SG1501A t Silicon G 
SG2501A Silicon G' 
SG3501A SIlIcon G 

300ma 834-V15 tBeckman I 

( 

'. 

~ 

. 
.' l 

i 
I 

~ 

, 

, , -
I 

, , 
/ '. 

, 
~ 

: 

\ ! \ 

r 

-, 
! 

" I' , 

; 

t MiUtary Temperat,ure Range (-55°C to 125°C) 
Bold face Indicatel acIditIonII data 18 provided on the page noted. 
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50 

MASTER SELECTION GUIDE 

LINEAR-Voltage Regulatora 

Output Voltage Output Output Voltage Output 
HI Low Clment DevIce Source HI Low Current Device 

AdJuatabie. Poeitive Adjuatable. Poaitive (Cont'd) 

See also Regulator, Switching under Unear-other 37 2 150 rna (Cont'd) 
DevIces HA17723 

7 1 50 rna NC520 tGI 723 

200 rna NC521 tGI 
7230 
MC1723 

9 3 500 rna, 806 t8eckman MC17230 

16 4 150ma OOl09T GI LM723 
LM723C 

,20 2 20 rna LM300 Iotarsll SFC27230 
LM300 National SFC2723EC 
SFC2300 NPC CA723 
00300 SiticonG CA7230 

10 SOOma NC562 , tGI Re723, 

, ,21 9 500ma 802 tBeckman 
RM723 
p.A723 

26 1.8 12 ma CA3Oll5 tRCA p.A723C 

30 3 Shunt TL430 TI 00723 
OO723C 

4.5 12 ma LM305 AMO 723BE 
p.A305C Fairchild • 723CE 
305 Intersll 823BE 
MLM305 Motorola Tl1723 
LM305 National TL3723 
LM305 Raytheon p.A723C 
00305 Silicon G p.A723M , 
LM305 TI 

2.5 200ma MCI561G 
2 20 rna 100 t Intarsll MCl569G 

200 Intarsll 
LM100 t National 500 rna MC1561R 

LM200 National MC1569R 

SFC2100 tNPC 1.2 1.5 a LM117 
SFC2200 NPC LM217 
SG100 tSIHcon G LM317 
SG200 ~iIicon G LMI17 

5 500ma p.A78MG Fairchild 
LM217 
LM317 

1 a p.A78G Fairchild 
38 2 150 rna LAS723 

4 1.5 a LAS15U - PMC LAS3000 

2.6 3a " LASI4U PMC 8 250 rna NC501 

5 Sa p.A78HG Fairchild 
00530 
NC531 

32 2.5 200 rna MCI469G Motorola NC511 

500nia MCI469R Motorola PC511 

TA7184 Toshiba 12 625,ma NC581 

20 5OO~ 804 tBeckrnan 13 250 rna, 00572 

35 2 4a MPC1000 Motorola 40 4.5 12 rna LM105 

36 1.7 100ma CA3085A tRCA LM205 

37 ,3 2ma NE550A Spies I 
p.Al05M 
105 

5 25ma- p.A376C Fairchild 205 

LM376 National MLM105 

LM376 Teledyne S MLM205 

LM376 TI LM105, 

50ma SE550 ~ Slgnetics 
LM205 
SFC2105 

2 150,ma 723 tAMO SFC2205 
7230 AMO 1Ml05 
p.A723C Fairchild LM205 

I 
p.A723M t Fairchild ' 00105 

" (Cont'd), (Cont'd) 

t MHltary Temperature Range (-;'55".0 to 125"C) Regulator Sections: Fixed-Positive. Negative. Dual: Adjustable-Positive, ,Negative, Dual 

Ie MASTER 1977 

Spurce 

Hitachi 
t Intersl! 

Intersil 
t Motorola 

Motorola 
t National 

National , 
tNPC 

NPC 
tRCA 

RCA 
Raytheon 

t Raytheon 
tSlgneties 

Signetics 
tSiliconG 

Sllicon,G 
t TeledY(Ie S 

TeledyneS 
t Teledyne S 

Telefunken 
Telefunken 
TI 

tTl 

t Motorola 
t Motorola 

J MotorQla 
t Motorola 

t NatiO(leI 
NatlO(leI 
Natlo~ 

tTl 
11 
TI 

PMC 
PMC 

tGI , 
tGI 
tGI 
tGI 
tGI 

tGI 

tGI 

AMO 
AMO 

t Fairchild 
t Interslt 

Intarsll 
t Motorola 

Motorola 
t Natkinal 
Nati~ 

tNPC 
NPC 

tRayt~n 

Rayth\IPn 
t Silicon G 
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Ie MASTER 

LINEAR-Voltage Regulator. (Cont'd) 

OUtput VOltage Output OUtput Voltage Output 
HI Low Current DevIce Source HI Low Current DevIce Source 

Adju8table, Poeitive (Cont'd) Adju8table, Negative (Cont'd) 

40 4.5 12 rna (Cont'd) 12 625ma NC583 tGI 
SG205 SHicon G 

40 .015 20ma pA104M . t fairchild 
LM105 tTeledyne S 

MLM104G fMotorola 
LM205 Teledyne S 

MLM204G Motorola 
LM10~ tTl 

LM104 t National 
LM205 TI 

LM204 National 
. 45ma LM305A AMD SFC2104 tNPC 

,.A305AC Fairchild . SFC2204 NPC 60 
305A Intersil LM104 t Raytheon 
LM305A National LM204 Raytheon 
SFC2305 NPC SG104 t SIlicon G 
SG305A SIliconG SG204 SIlicon G 
LM305A Raytheon 00304 SUiconG 
LM305A Teledyne S LM104H tTeledyne S 
LM305A' TI LM204H Teledyna S 

2 50ma NE550 Signetlcs LM104 tTl 
LM204 n 

150 rna SE550L t Signetics 
823AE tTeledyne S 56 8 1 a CJCA002 SOIitron 

CJCAOO8 Solltron 
70 

48 1.7 100 rna CA3085B tRCA 

48 2 150 rna LAS7238 PMC AdjU8t~le,. Dual 
LASll00 PMC *20 *8 100 rna XR1468 Exar 

56 8 1 a CJCAOOl Solltron XRl568 tExar 

CJCA007 SoIltron MC1468L Motorola 
~ MCl568L t Motorola 

1000 0 100 rna MCl468 Motorola OOl488J Silicon G 
MC1566 t Motorola SG1568J tSilicon G 

Adju8table, Negative *14.5 100 rna MCl568R t Motorola 

7 1 200ma NC623 tGI MC1468R Motorola 80 
SGl468T . Silicon G 

9 3 500ma 856 t Beckman SG1568T t Silicon G 
21 9 500 rna 852 t Beckman *23, *8 200ma SG3501A Silicon G 
30 .035 20 rna pA304C Fairchild SG1501A tSiUcon G 

MLM304G Motorola SG2501 A Silicon G 
LM304 National 

*10 100 rna SGl501 t Silicon G 
LM304 Raytheon 

002501 Silicon G 
00304 Silicon G 

SG3501 Silicon G 
LM304 Teledyne S 

SG4501 Silicon G 
LM304 TI 

003502 Silicon G 90 
2.2 500ma pA79MG Fairchild , 001502 tS1l1con G 

1 a pA79G Fairchild SG2502 Silicon G 

2.6 1.5 a LAS18U PMC *27 *8 l00ma LM128 t National 
LM228 National 

40 4 5a MPC900 Motorola LM328 National 

32 3.8 200ma MC1463G Motorola *32 *.05 l00ma XR4194CN Exat 
MCl4e3R Motorola . RC41MD RerIhtoII. (1M 

500 rna . MCl483R Motorola 200ma XR4194CK Exar 
TA70B5 Toshiba RC4114TK """*'" (SM 

20 500 rna . 854 tBeckman *42 l00ma XR4194M tExar 100 

37 2 50 rna SG1511 tSlliconG RM41MD t~(IM 

003511 Silicon G 200ma XR4194MK t Exar 

3.6 200 rna MCl563G t Motorola RM4114TK t RerIhtoII (SM 

500ma MC1563R t Motorola 

50 38 B 250 rna NC503 GI 
NC513 GI 
PC513 GI " 

t Military Temperature Range (-55°C.\o 125°C) 
Bold face Indicates additional data Is provided on the page noted. 
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MASTER SELEClilON QUIDE 

LlNEAR-Other Device. 
/ 

" 
A.r1ctton DevIce Sour!!e line FunctIon DevIce 'SoUrce line A.r1ctton DevIce $oUrCe Llf!8 

Ot ..... L ..... r DeYlcee \ Other U .... r Dew ... (Cont'd) Other LlnHr Dev .... (Cont'd) 
, J ' 

00 to 00 cOnverter: See AlIpUIItOl'l, , AC AmplIfier. au.d, Si1gIe $IppIy Balanced ModuIatCir/Din1ll<UalOl' 
CA3048 RCA (Continued)' , SWitcN"rs1h1s section,' , 

LMI596 t NatfonaI PMder See alsO MtiItIpAers/Olviders belOW) 
AC Detector, (Detects presence or ab8ance 01 

" AN610 , PanaaonIc 4291 BUrr-BroWn ' 
,Be signals, ~ adjustable threshold and 
time dalaY.) , ' Sl640C PIe.ey Dual TranslstOl'l, MOnolIthIc, Matched, See 130 

3OSO Intech SLS41C ,..y " 70,' linear-Arrays 

SL1001A PIesa8y DVM CircuIIs-See Interface-Analog 10 Dlgltal 
, 

Active FIIter8 
881 

! 

Becf!man SL'1001B ' PIesa8y , CQnverIers, also, DIgltaI-SpeciaI 

UAF21 Bwr-Browl! 10 SLI. PIesa8y FIaaher (I-EO) 

",AF21H t Bwr-Brown SLI596 t PIisaey LP1000 Lithic Sys 

UAF25 ' Ebr'Brown SLI640 PIeeaay LS3909 Lithic Sys 

UAF25H t Bwr-Brown ' LSI641 PIesa8y ( LM3lio9 NatfonaI 
UAF31 BIIT-I!roWn SO:42 SI8mans ' .... , 8IIIcc!!!II (-) 
UAF41 Buri'-Brown MCI496 Signetk:s -

" " FlUid Detector (cicUlaior, balance dekiCtor) 
FLT-U2 ' DaieI MCI59!5 t SIgnetIcs LM 1830, NatIonal '140 
OHI290 Cermetek N,E5596 Signetics 80 
8881 000 SEs596 t, SIgnetIcs , Frequency to VoIIag8 (Pulse) Converter i 

AFl00 ' t National 
, 

TCA240 Sig!1etfc8 , SAK,14O SIgrjeIIcs, 
"/ 

AIIrmS Circuita. Triple Aierll Alarm (Each 
" SGI490 SUI~G ~SwiIch,~; " 

20 
, circuit has two Inputs, When !he first one Is low SGl~ ! 

, SUIconG MC3444 Motorola 
an bpen collector LED driver Is tumadon.' , ' ' 

When !he II8COIId one Is loW -lndependent 01 \ RIng Modulator, four translstor ,freq!Jency/TonaOperat8d 0tvIces-See linear-" .. 
!heftlsHIla outPut Is 1Iashad' at an adjustable SL355 PIeeaay 

TeIecomr'rIunIc8 ' , ", ~ ", 
rate). " ' 

, TBA673 'SIgnetics , ~Vo/tage Converter (taohometel'- , 
3020 "1nIech , 

BlowoUt Re8i8tairt T~ (slrituiates4O v 
8pII8d " ) 

Alarm CircuIts, Temperature I,M2907 National, 
" 3030 " Intech 

trailalstor wlth8l)lClal piotectIon) , ' 
U.t2e17 National " 150 

,LMJ9S, t NitiQnaI 90 
Alarm CircuIts. Tone Alarm (Comparator viIIh LM295 NatiOnal ,Frequency to Vo/tageNoHage to Frequency 
IIC 0!JIput) " 30 Converter 

3i)10 Intech Bucket BrIgada 0evI0a (J)uaI64~,acts as A84CiO lntech 

ArI)p!lflars: See Unaar-Ampllftera. Spec;ial 
a variable delay .. In ~ audIO ra/lge)' A84OI)ET tln!ech 

Pqtpoie , \, ~~ ~ ~ Irit,eCIt 
Bucket BrIgada'Devtce ~/Dual512 A8402E1:, Jr'ifecl! 

Ampl/IIer-Detector, (for IlriniI SCA's or stage, acts as a variable delay line In, ~...,dIO A6404 Intech operating relays , frequency range) 
ULN-2301 ' Sprague , , 

, 
MN3QI)I' PanaaonIc Hell EfItct Devtcei (s8nse magnetli:1IekI) See , 

also ~ DIgItal Oevtces 
AmplIIiar-SCR flring CIrCUit MN3002 Panasonlc ' . 

Panasonlc 16& 0N835 
ULN-2300 Sprague Crystal O8ciIlatora 100 ULN-Sp06 ~ , , 

AnaIog-OIgitaI Control CircuIt ~ SP705 PIeeaay Ulfoj-3OO8 SpragUe 
op amp ,and high speed, dual 40 ,Sl88O PIeeaay' 
comparator) Irnagf Sensor, 258 x 1, ceo -

MCI4()7 'Mdtoroia : , ~tora. pfogrammable will! , t.femory , CCD110 FalrcI)IId , 
MC1507 t Motorola , (Hlgh/Low Comparator) , l ',,' 

ImQ sensor, 500 x 1',CCD 
Analog to DiIjtaI Converter and vice 'IIIISII 

OA3098 t I;ICA 
CCD101 Faltcl1ilct, , 

CA3099 tRCA (Delta ModuIaIloil System encocIeI and I 

~audio Mir\alsal a,1-125 (kHzs8mple CompintOr with latch (fQ!' SP750 AID) , , 
ImagIt Senaot; 1728 x 1, ceo 

rate) , " " CCD121 FalrchHC! " 
FX209 CMA SP750B ~ 

Analog ShIll RegIster, 130x2, with ilorage CustomIzed Arriy8 (linear and DIgItal cIrCUlts. Image, Sensor. linear 8eIt Scannlng, 

(See also Serial Analog Delay, BuckaI Brigade 50 QISIomJied !II flriaI metalizatlon) , , ! 110 IPl3010 IPI 179 
below) , , XA-aiIP - Exar "\ IPl3018 IPI 

CCD311 , Falrc:hild lCR-lII.-cHlP Exar , IPl3032 IPI 

AnaJoiI $hill RegIster, )85 stage 
, ULA ' ferranti !Pl4050 IPI 

IPl.4064 IPI 
TCA350 m MONOCHIP lnterdeslgn " 

ECL-ARRAY PIeeaay IPL4100 IPi , 
Balanced Modulator lDemodulator " 

" , ffi.AF!RAY PIeeaay c 1~28 IPi 

,1IA796C fairchild Im:-ARRAV 
, 

PIasIMiy IPL 58: IPI 
, LSI496 LIthic Sys, SWAP SW' IPL7050, IPi 
, LSI596- t lithic sYs 

bite AcqUIsitIpnSystem. 8 ch8oneI. :"mple/, 
IPL7064 IPI ' c'. 

! 
MCI496, ... ,:. Motaror( , , IPL7,100, IPI 180 
MCI596 t Motorola 60 

hold, 8-bit COII'I8IIlon ' )20 IPL7128 , IPI 
MC12002- Mot. 

MN7100 MIcrO Net " , IPl!258 IPI 
MC12s02 t Motorola - ' pc to DC ConVerter MI28 IPI 

1 

,LMI496 Ni!lonaI' MCCI38 MtcroeomP ' M256 IPI 

'" , ~Cont'd) ( MCCI39 )Atcro Comp " (COnI'd) , 
0 0 t MUltary Tem~~ Range (-55 C to 125, C) 
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Ie MASTER 

LlNEAR-Othir Devlcel (Cont'd) 

~ DevIce Scuce line Function DevIce Source Line FunCtIon DevIce ~ line 

Other Lin .. r Devices (Cont'd) , Other L~n .. r Oevlcee (Cont'd) 60 Other Linear Devlcee (Cont'd) 
1m8ge ~, Llriear Self ScannIng Low Battery Indicator, triggenI on 3v (for use Uultlfimctlon Convertors (XV /Z) d.4> \ 
(ContInUed) with 3 NICd c8IIs) (ContInUed), ' 

M512 IPI 7201 IntersII 4301 Burr-Brown 
U768 ' IPI Mptor, SteppIng Motor Driver 4302 Burr-Brown , 

M1024 IPI SAA1.027 Slgnetlcs NoIse Generator (psuedo;'andom sequence 
AL16 Reticon generator for audio) , Motor Speed Regulator (for sma)1 de motors) 
AL64 Reticon MU5837 National , ",,7$1" FalrchHd . 
AL128 , , Reticon 

RL256 Retlcon 10 
_ MCC140 MIcroComp OscIllator /~uffer 130 

RL512 'Reticon 
. LU1815 National 4423 Burr-Brown 

Sl440 PIessey 70 i t National 
I 

RL936 Reticon 
LM175 

\ 

TCA900 SGS LM275 NatIonal RL.l024 Retlcon TCA910 SGS 
AL1728 LU375 NatIonal Reticon TOA1003 SIgnetlcs 
AL1872 Retfcon PIN Diode SwItch Driver 

Multipliers " 
DHOO35 t National Image Area Sensor, Self Seaming XR2208 Exar DHOO35C National I 201 . IPI ,A8495 Intech -

RA32X32 Retlcon A8595 t Intech P~ Supply Control (OscIllator with variable 
RA5OX50 Reticon 8013C Intersll 

mark/space for switching supplies) Sea 
Regulators. Switching below 140 

RAl00Xl00 Reticon 20 801aM t InlelSil SL442 PIessey 
Image Area Sensor, CIrcular, Self Scanning LS1495 lithic Sys 80 

R084 Retlcon LSI595 t lithic Sys Pressure Transducers 

MC1494 Motorola' SH4207 FaIrchHd 
Image Area Sensoi,I00 x 100, CCO MC1594 t Motorola LJ(1400 National 

- CCD201 fairchild MCI495 Motorola LXI800 National 
CCD202 Fairchild MCI595 t Motorola LU1700 National 

lmaga Area Sensor, 190 x 224, CCO Sl1495 Plessey 00700 National 

, CCD211 Fairchild 
, 

SL1595 t PIessey LX3800 National 
CA3091 t RCA Aiello Trensmi1tar Impedanca CoiIverter (GyratOr) 001402 t SIlIcon G 

AF120 National I 002402 SDicon G 90 
LP2000 lithic Sys ,150 

TCA580 SIgnetics 30 SG3402 Silicon G 
LP2001 UthicSys 

'- 001495 Slleon G RedIo Transmitter /Recaivar LED, Conatan! Currant 
NSL4944 National 001595 t SiHcon G LP2700 Uthlc Sys 

TA7158 Toshiba Read Amplifier/PreamplIfIer (for rnagneilc tape Level Detector, PrecIsIon, (with internal 
referanc:e Schmitt trigger action) Multipliers/DIvIders mernorIiIs) 

MCC127 MlcroComp ADsaO AD (m) I .UC3487 Motorola 

MCC401 Uicro Comp' ADaI8 I tAD (m) MC3488 Motorola 

MCC402 UicroComp ADISZ AD (IN) 'Smoka Detector ' 
MCC450 MicroComp ADII328 tAD (m) UCCI58 MIcroComp 
TL560C TI ADi1I AD (sm 100 

ADI138 tAD (177) voltage, Over-vOltaga Protector (Crowbar) 160 
Level Detector, PrecIsIon Dual 40 ADDU AD (sm MC3423 Motorola 

MCCI22 Micro Comp -- AD (sm MC3523 t Motorola 
UCCI29. MicroComp tAD 

" 

ADIMI (.m voltage Detector, indicator, Regulator, 
UCCI30 Uicro'Comp ADIICT tAD (5n) (Programmable Zener) 

Ught to Frequency Converter I 
4201 Burr-Brown 8211C Inter1iI 

IPL13 IPI 4203 Burr-Bi'own 8211M t Inter1iI 

Ug/lt Detector (with buller amplifier) 
4203 Burr-Brown 8212C I/1IerS1I 
4203 t Burr-Brown 8212U tlntersll 

1Pl.16 IPI 4204 Burr-Brown 110 
UCC401 Micro Comp 4204S , t Burr-Brown 

Voltaga Referenca Diode (two terminal actIva 
, circuit) 1,22Ov *51 " 170 CA3062 RCA 4205 Burr-Brown UPS5010 MicroP~ 

Ught Activated SwItch 50 42058 t Burr-Brown LU113 t National 
ZNP100 ferranti 4208 Burr-Brown 

, 
L~313 National 

IPL1S IPI 4213 Bu/r-Brown 

IPL17 IPI 1401 t DOC Voltage Reference, 1.26v (tWo terminal active 
circuit) 

PS12 IPI MuItIfuilctiorl Convertors (XV /Z) <M> . ZN423 ' Farr8nti 
PS24 IPI ADII1.I AD (m) - voltage Referenca, 2.5v MCC401 MicroComp ADI31K AD' (m) 
MCC402 Micro Comp ADI31L AD (IN) 120 AD80 tAD' (I7t) , 
MCc450 MicroComp ADI118 tAD (m) Voltage Raferanca. 5v 
Ul02 Telefuriken (Cont'd) REf.02 t PUI 180 

t Mirrtary Temperatura Range (-55°C to 125°C) 
, Bold face IndIcatas additional data Is prcMdad on the page itotad. 
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LlNEAR-other DeYlcae (COfJt'd) 
" , 

FunQtIon ' DIMce 8ou'ce ~ Functton DevIce ' Source 

Qther LI .... ' Devlcea (Cont'd) Other LI .... ' I)e'" (Cont'd) 
:zc, Reference Source: B.gy temperalln , Samp!e,aiId ifoldClrcults (COnIIIW8d) , 

SHC85 Bwi'-Brown 
UAI29 t NatIonal SHC86ET Boo-Brow!I 
UA329 ~ SHM-IC-l Datal 
LMI99 ,t Na1IonI!I " SHM-HZ DateI i.M299 NatIonal SHM-LM-2 Datal 
LM39Q NatIonal 150Z DOC 

, LMl~A t NatioiIaI 'iIA4ao, IIIrrII (111) 
, LM29!iA NatIonal' 10 HMGI t IfInII (II!') 

1J.1399A NatIonal , 
SH702 Hybrid$Ys I 

, LM3999 NatIonI!I IH5110 tlntar8B, 
Voltage RaIerance &uce;IOV 1H5111 - t 1nt8t1ll , --' AD ($71) MN343 t MIcro Ne1 
~ tAD (ui) LH0023 t National 
ADlmL, AD ($71) LHOO23C National 

" 

ADI7tnU tAD (ui) LHOIU3 t NltIonal 
\ 840-Tl II8c;kman " 

I LHOO43C National 
840-T2 Back!nan ' LH0053 t National 
MN2000' Micro Ne1 20 LHOO53C National 
MN2001 Micro Ne1 SHM6401 NaIiof1aI 
MN2002 Micro Ne1 LFt98 t National 
MN2003 MIcfo Ne1 I LF298 National 
lHOO70 t~' LF398 National 
R~F-Ql • t PMI CSHl01A t Teledyne C V_ ReIerance Source. 10.24v 4856 Tefec!Yne P 

LH0071 Lf1hIc Sys , SCR/TRIAC Control (Burst COntrol) 
LH0071 National L121 ' , SGS , 

Voltage RelerIlOOt ,Source. = IOV r SCR/TRIAC eor,troI (Phase Control) 
AD278IL AD em) 30 SL440 Pkis8ey 
ADIJOIU tAD em) L120 SGS 
MN2004 MIcro Ne1 
MN2005 Micro Ne1 SerIal Analog DeIly (Analog atorage units with 

reed In/read QU1811ift register) /(See alSo 

V~ RaIerance. Adjustable Bucket B!Igad\I above) 
, S~I00 ReIIcon , 

,TL430 TI, -
SA0512 ReIIcon 

Regulator PiOde (two terminal dve circuit) 
1.8105.Bv SA01024 ReIIcon 

LM103 t Nati9naI Analog D8tay. Tapped (Bucket B!Igad\I with 

flagulalors. SWItching Regulator Circuita ' 
32 taps) 

TAD32 ReIIcon 
ZNl086 FerrantI 40 
MC3380 Motorola, $.IrIaI Analog ~ (Analog ate::: with 

Mc3420 MOtorola Independent ~ and read-out 

MC3520 t Motorola 
regl8lers1 '\ 

SAM64 ReIIcon 
TOA2640 Signetlcs SAMI29 ' ReIIcon 

,1 
SL442 PIessey 
SGI524 ') t SIIc9n G Analog Randorr! AccIIIis Memory 

SG2524 SIIcon G ARAM64 Rettcon , 
sG3524 SII!conG ServoAmp!lller. tor motor control 
TL4971 n NE543 SIgnetIcs 
TL497M tn 50 NE544 SIgnetIcs 

RMS to DC CQ/1verter , SInewaYe Generator 
I - .... '. (177) FX205 ~ ) 

ADa( All (177) 
Soriar Tr8/l8CeIVer 4340, Burr-Brown 

Burr~ciwn LM1812 National 4341 
,$qUIIte Law D!Mce, (two quidrant) Sample and Hold CIrcuIts 

. , 

"A0582 AD ' SL645- PIessey 

AD8I AD>_ Tachometer: See Fr!Iqu8ncy to Voltage anc! 
SHC23 ~' Frequency SWltc;habow 

SHC23ET t i;Iwr-Brown 80 Thermal Converter (malChecl tranalstors. 
SHC80 

" 
Burr-Brorm 'dHlusedr,atslO\S) , 

(Cont'd) , 4131 Boo-BrOWll 
-t Military, Temperature Range (_~OC te) 125°C) " 

Ie MASTER 1977 

MASTER SELECTION GUIDE , ' 

LIne FunctIon Devtct 8ou'ce line 

Other LI ...... Devlcea (Cant'd) 
J ' , 

Temperature Controlled DIfferential Pair 
1TI726-1 tIlT 
1TI726-6 ITT 
"A7~ Fairchild. -
"A126M t Fairchild 

Temp8ra1ln Ti8l1S(lucers 

70 
fIEF.02 ,t PMI 
LM3911 , Na,Ion81 130 
LX5600 t National 
00700 t~~ 

Threshold Switch (2/3 aupp.y Yon.aoe) 
MCCl02 MicroComp 

MCC560 MIcroComp • 
MCC550 MIcroComp 
TCA345 SIemens 

TIiners: See Linear-TImers 
80 

Dual Vottage Level Alarm (ictivated If eI1ller, 
Input differs by more than Z;5 10 =251 01 ' 140 
~vaIue) 

3041 \ ' Intech 

Quad Vottage Level Mor!I1Or / Alarm (avilvaled 
If anY 0I41r)puts IIIf!ers by more than =5, = 10 
or ",201 01 aetected value) 

3040 Intech 

Voltage 10 Frequency Convert~ 
A0537 ' AO" 

90 VFC32 Burr-&,own 
XR4151 Eiw 150 
RC4111 ,..,.......,.) 
l1li4111 t ......... (III!)/ 
RV4111 ......... , .. 
9400 TeledyneS 

/ 

Voltage 10 FrequeriCy/Fraquency 10 Voltage 
Converter ' , 

A8400 IntecIl 
A8400ET t Intech 

100 A8402 t Intech 

Zero Voltage and, ~o CrossIng Trlgger$ 180 
' (TrIao and SCf,l CQlllroI) 

'XR742 ' Exar 
\ "A742C Fairchild 

MC3359 Motorola 
MC3370 MOtorola 
SL447 , Plilssey 
SL448 . PIes$ey 

SL449 t~ 
CA3058 " t ReA 110 
CA3059 t'ReA 170 
CA3079 t RCA., -
JCA280 SIgnetIcs 

~, t SII!cOn G 
sG3Os9 SIIIcoIi G 

\ 
SG3079 SIlIcon G , 
Ul06 Telefunken 
U112 ' Telefunken 
TL440C / n 

, 
120 
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FET INPUT It: OP AMPS 
Analog Devices provide{the broadest range of IC FET-INPUT 
OP AMPS in the industry. For use in applications where low 
bias current and high input impedance are imperative, FET
input amplifiers are available in versions where low offset 

Ie . Operational Amplifiers 

voltage, speed, low noise,uhra-low bias current or 'low cost are 
also design considerations. The newest addition to the Analog 
Devices FET -input op amp line is the ADS 15. With bias cur
rent as low as 7SfA and offset voltage below 1.0mV, the' 
ADS 15 represents the ultimate in FET amplifier design. 

SPECIFICATIONs (min, max@VS = ±ISV, TA = +2SoC unless otherwise noted) 

Model 

AD503} 
AD503K, 
ADS03S 
AD506} 
AD506K 
ADSO~L 

AD50ljS 
AD51S} 
AD51SK 
AD515L 
AD514} 
AD514K 
AD514L 
AD514;S 
AD523} 
AD523K 
ADS23L 
AD52S} 
ADS2SK 
AD52SS 
AD540} 
AD540K 
ADS40S 

(T) =Typical 

ttTemp Ib 
Range pA 

C IS 
C 10 
M 10 
C 15 
C 10 
C 5 
M 10 
C .300 
C .150 
C .Q75 

C 50 
C 20 
C 10 
M 20 
C 1.0 
C 0.5 
C 0.25 
C 30 
C IS 
M 15 
C SO 
C 25 
M 25 

Vos 
mV 

50 
20 
20 
3.5 
1.5 
1.0 
1.5 
3.0 
1.0 
1.0 
SO 
20 
20 
20 
50 
20 
20 

50 
20 
20 

FAST WIDEBAND IC OP AMPS 

!J.VoS/!J.T 
JJV/C 

75 
25 
50 
75 
25 
10 
SO 

, SO 

15 
25 
75 
25 
25 
SO 
90 
30 
60 
50 
25 
25 
75 
25 
50 

VDlFF@ 
Rated 18 

±V' 

4.0(T) 
4.0(T) 
4.0(T) 

44.0(T) 
4.0(T) 
4.0(T) 
4.0(T) 
20 
20 
20 
20 
20 
20 
20 
4.0(T) 
4.0(T) 
4.0(T) 
20(T) 
20(T) 
20(T) 
20(T) 
20(T) 
20(T) 

High Speed Op Amps are those characterized by wide band
width (>4MHz), high slew rate (>20V/microsecond) and 

Gain 

20k 
50k 
50k 
20k 
50k 
75k 
50k 
40k 

lOOk 
50k 
20k 
50k 
50k 
50k 
20k 
40k 
40k 
2Sk 
50k 
SOk 
20k 
50k 
SOk 

VOUT 
±V@mA 

1015 
lOIS 

1015 
1015 
1015 
1015 
1015 
1015 
10/5 
1015 ' 

1015 
1015 
1015 
1015 
1015 
1015 
1015 
1015 
1015 
1015 
1015 
1015 
1015 

Frequency Response 
CMRR Unity Gain Slew Rate 

dB ,MHz V/JJsec 

70 
SO 
SO 
70 
SO 
SO 
SO 
66 
SO 
70 
70 
70 
70 
70 
70 
80 
80 
70 
SO 
SO 
70 
70 
70 

1.0(T) 
1.0(T) 
1.0(T) 
1.0(T) 
1.0(T) 
1.0(T) 
1.0(T) 

.35(T) 

.35(T) 

.3,5(T) 

.75 

.75 

.75 

.75 
0.5(T) 
O.5(T) 
O.S(T) 

10(T) 
10(T) 
10(T) 

1.0(T) 
1.O(T) 
1.0(T) 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
0.3 
0.3-

0.3 
0.5 
0.5 
0.5 
0.5 
3.0 
3.0 
3.0 

SO 
SO 
50 

6.0(T) 
6.0(T) 
6.0(T) 

tPackage 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
H 
H 
H 
H 

Ptice 
(100's) 

($) 

11.40 
16.00 
20.00 

9.50 
11.00 
16.00 
17.60 
9.90 

14.00 
IS.00 
5.90 
7.90 
9.90 

11.90 
14.00 
16.75 
IS:iS 
12.00 
16.00 
2S.00 

4.45 
5.95 
9.9,5 

low settling time. The devices listed below offer the user a 
variety of AC specifications for any applications including 8, 
10 and 12-bit converters. 

SPECIFl(:ATIONS (min, max@ Vs = ±HV, TA = +2S oC unless otherwise noted). 

ttTemp 
Model' 

ADS07} 
AD507K 
A0507S 
A1'l509} 
ADS09K 
ADS09S 
ADS IS} 
ADS1SK 
ADS1SS 

(T) .. Typical 

Range Gain 

C 
C 
rot 
C 
C 
M 
C 
C 
M 

SOk 
lOOk 
lOOk 

7.5k 
10k 
10k 
25k 
SOk 
SOk 

VOUT 
±V@mA 

10/5 
1015 
10/5 
1015 
10/5 
1015 
10/5 
10/5 
10/5 

Unity Gain 
MHz 

3S(T) 
3S(T) 
3S(T) , 
20 
20 
20 
12 
12 
12 

Slew Rate 
V/JJsec 

20 
2S 
20 
SO 
SO 

100 
50 
50 
50 

Information furnished by Analog Devices is believed to be accurate 
and reliable. However. no responsibility is assumed by Analog Devices 
for its use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by implica· 
tion or otherwis,! under any patent or patent rights of Analog Devices. 
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Setding Time 
JJsec to 0.1% 

0.9(T) 
0.9(T) 
0.9(T) 
0.2(T) 
0.5(T) 
0.5(T) 
O.S(T) 
O.S(T) 
O.S(T) 

Vos 
mV 

5.0 
3.0 
4.0 

10.0 
S.O 
S.O 

10.0 
4.0 
4.0 

!J.VoS/!J.T 
IJV/C 

15(T) 
15 
20 
20 
30 
30 
to 
15 
20 

Ib 'los CMRR 
nA nA dB 

25 Z5 ,25 
15 15 SO 
15 15 SO 

250 50 74 
200 25 SO 
200 25 SO 
500 200 70 
250 50 SO 
250 50 SO 

Ptice 
tPackage (100's) 

($) 

H 
H 
H 
H 
H 
H 
H 
H 
H 

6.95 
10.00 
15.00 
8.95 

12.50 
19.75 

1.95 
4.95 

11.95 

Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062 
Tel: 617/329-4700 . TWX: 710/394-66n 

,West Coast Mid-West Texas 
213/595~1783 312/894.3300 2141231.-6094 
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HIGH ACCURACY IC OP AMPS performance \f~sions of the popular 741 and 301 type ampH-
Where low offset voltage, low drift, low noise and long term fiers, ADS offers high accuracy devices with offset voltage 

. stability are paramount, Analog Devices provides a line of laser-trimmedto 2S/JV max, drift below2S/Jvfc lj,nd voltage 

high accuracy op amps at extremely low costs. As well as high noise of I/JV p-p, such as the new ADSlO. 

SPEOFICAtlONS (m~n, ~ax @ Vs = ±1SV, TA = +2SoC unless otherwise noted) 

Noise Frequency 'Response Price en 
ttremp VOUT Vos l!.Vos/l!.T Ib los CMRR /lV pop -

Unity Gain Slew Rate (l00's) Q) 
Moder Range Gain ±VIii\ iliA mV /lVlr. ~ nA dIJ (0.01 to 10Hz) MHz VI/lsec theka&e ($) 0 

AD301AL e SOk 1015 0:5 5.0 30 5.0 90 3.0(T) 1.0to 8.\I(T)* 0.5 to 10(T)* H,N 6.00 
"S; 

AQS94J e 250k lOIS 2.$ 5.0 200 40 94 1.0(T) 0.3 to 1.0(T)* 0.12 to 2.5(T)* H S.40 
Q) 

AD504K e 5QOk 1015 1.5 3.Q 100 15 JQO 1.00T) 0.3 to 1.0(T)* Q.12 to 25(T)* H 15.30 0 
AD504L e lOOOk lQlS 0;5 ,1.0 SO 10 llO 1.0('0 9.3 to 1.0(T)* 0.1'2 to 2.5(T)* H 20.40 ' 

0> ADS04M e 1000k 1015 Q.S O.S SO lQ llO 0,6" 0.3 tl> i,Q(T)' 0,12 to 2.S(T)" H 22.00 
AD504S M ,1OOOk lOIS 0.5 1.0 SO 10 llO 1.0(T) 0.3 to 1.0(T) 0.12(T) H 24.00 0 
AD50SJ C 250k lOIS 2.5 3.0 25 5,0 94 1.0(T) 0.3 to 1.0(T)* 0.12 to 25(T)" H 14.00 CO 
ADS10J C 2S0k lOIS .10Q 3,0 25 5 94 1.0(T) 0.3(T) 0.10(T) H, 5.95 c: 
ADS 10K C lOOOk 19/5 .050 1.0 13 4 llO 1.0(T) O.3(T) O.IO(T) H 9.95 <C 
AD5l0L C lOOOk 1015 ,025 0.5 10 2.5 110 1.00T) O.3(T) O.lO(T) H 14.95 
AD51OS· lOOOk 1015 .050 1.0 13 4 llO 1.0(T) 0.3(T) 0.10(T) H 24:50 
AD141J c SOk 10/10 3.0 20 200 SO SO 3.0(T) ,1.0(T) 0.5(T) H,N 1.25 
AD741K C SOk 1015 2.0 15 75 10 90 3.0(T), 1.0(T) O.S(T) H.N 2.25 
AD741L C SOk 10/5 0.5 5.0 50 5 90 3,0(T) 1.0(1:) 0.5(T) ~ H,N 6.00 
AD741S M 50k 10/}0 2.0 15' 75 ' 10 SO 3.0(T) 1.0(T) 0.5m H 3,30 

·Parameter r~ w,i,th- vario~ external compensation schem~. 
',*100% tested ..,d guaranteed from 0.1 to 10Hz. 

(T) = Typical 

GENERAL PURPOSE IC OP ~PS Devices provides the popular 741,301 and 308 type devices 
Where only moderate performance is required, a good Gener(.ll with performance-and reliability a cut above the standard 
PurpOS(! Op Amp is the best price/performance choice. Analog general purpo~ op amp. 

SPECIFICATIONS (min, max @Vs = ±1SV, TA = +2SoC unless otherwise not.:d) . ' , . 

Frequency R~sponse Noise Price 
ttTemp, VOUT Unity Gain Slew Rate Vos l!.lIoS/l!.T Ib ,los CMRR IJV P1' (100's) 

Model Range Gain ±V@IlIA MHz VI/Asec mV /lvle nA nA dB (11.01 to 10Hz) tPacka&e ($) 

ADI01A M 50k 10/5 1.0 to S.O(T) 0.5 to 10(T) 2.0 15 715 10 SO 3.o(T) H 2.25 
AQ201A I SOk 1015 1.0 to 8.0(T) 0.5 to 10(T) 2.0 15 75 1Q SO 3.0(T) H,N 1.75 
AD301A I 25k rOIS 1.0 to S.O(T) ,0.5 to 10(T) 7.5 ' 30 250 SO 70 3.0(T) . H,N 1:00 
AD108 M SOk 13/1.3 0.3 t03.0(T) 0.3 to 1.3(T) 2.0 15 2.0 0,2 S5 2.0(T) H 12.50 
AD20S I 50k 13/1.3 0.3 to 3,0(T) 0.3 to l.3(T) 2.0 15 2.0 O.~ S5 2.0m tl 4.75 
AD30S I 25k 13/1.3 0.3, to 3.Q(T) 0.3 to 1.3(T) 7.5 30 7.0 1.0 SO 2.0(T) H 3.50 
ADI0SA .M 80k 131.1.3 0.3 to 3.0(T) 0.3 to 1.3(T) O.S 5.0 2.0 0.2 96 2.0(T) H 17.50 
AD20S~ I SOk 13/1.3 .0.3 to 3.0(T) > 0.3 to i.3m 0.5 5,0 2.0 0.2 96 2.0m H 14.00 
.... D30SA· I SOk 13/1.3 0.3 to 3.0(T) 0.3 to 1.3(T) 0.5 5.0 7.0 1.0 96 2.0(T) H 7.00 
ADS02J I 20k 1015 1.0(T) O.S(T) 6.0 40 25 12 SO 15(T) H 3.8.5 
ADS02K I 20k 1015 1.0m 0.5(T) 5.0 20 7 .. SO 15(1'> H 7.75 
AD502L I 20k 1015 1.0(T) o.sm 5.0 10 4 1 SO lS(T) H 16.15 
ADS02S M 20k lOIS 1.0(T) 0.5(T) 5.0 20 10 5 80 15(T) H 11.85 
AD741 M Sok lOIS 1.0(1') O.$(T) 5.0 500 200 10 3.0(T) H,N 2.00 
AD741C I 2Qk lO/~ 1.om O.S(T) 6.0 500 200 70 3.0m H,N 1.00 

I t""'kiF Desipation, H - TO,," .... ttTem~r.a.are: C = 0 to .,0Ge (T) = Typical 
N - 8 pin mini DIP I = ~2SoC to +8SoC 

M.= -'S·C to'+12S·C 

@IC MA~TER 1917 575 
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Analog Devices is the industry's leading supplier of Analog 
Functional Circuits. Vtilizing the patented Gilbert: Linearize4 
Transconductance Technique, ADI has develop~pa line oflow ' 
cost, monolithic circuits with m~ltiplying, dividing, squaring 
and square rooting functions.' The most recent development is 
the ADS 36, the world's first monolithic RMS to DC converter. 

, . 
The Analog Devices ADS 30 is the industry'S first iritegrated 
circuit muitiplier to include the transconductance multiplying 
element, sta\lle reference, and output amplifier on a monolithic 
silicon chip. The ADS 30 multiplies in four. quadrants with a 
transfer function of XYIlO, divides in two quadrants with 
lQZ/X transfer function, an~uare roots in one quadrant 
with a transfer furlction of 10Z. 

The ADS31 is the first monolithic programmable multiplier/ 
divider to provide the true transfer function Vx • Yy/klz wi~h-

Ie 'Functional Circuits 

I 
out the need for an externalrtevel shifting op amp at the out
put. Not just a multiplier, the ADS31 is truly a computation 
circuit that is ideally suited to $uch applications as iiutomatic 
gain control (AGC), true RMS-to-DC conversioh, ratio dewr
mination and vector operations; in addition, it provides the nor
mal mathematical functions of four-quadrant multiplication, 
two-quadrant division, squaring, and square rooting. Flexi- ' 
biiity of operation is achie1('ed' by mean's of the variable ,scale 
factor klZ"which can be set by an extel1lal fCsistor or ~aried , 
dynamically by an externally derived reference current to ob
tain the overall transfer function V X • Vy N z. 

Th~ ADS 32 is the first pre'trimmed single chip monolithic 
multiplier/divider. It guarantees a maximum multiplying error 
of ±1.0% and a ±10V outputvoltage without the need for any 
external trimming resistors or output op amp. Because the 
ADS32 is internally trimme~, its Simplicity of use provides 

SPECIFICATIONS (min, max@Vs = ±lSV, TA = +2SoC unless otherwise noted) 

Models 

full Sal. Accuracy 
Divides and Square Roots 
Myltipliation Characteristic. 

Output Function 
Accuracy vs. T~mpetature (t) 
Accuracy vs. ~upply (i) • 

Output Offset (i) 
Initial 
Average vs. Temperature 0 to +70·C 

Scale Factor (i) , 
Initial Error 

Nonlinearity (i) 
X Input (X z 20V pop. V = iIOVt¥:) 
V Input ('( = 20V p'p. X = iIOVDC) 

Feedthrough 
X = O. V • 20V pop 'OHz 
with' external uim 

V = O. X ,= 20V pop 'OHz 
with external trim 

Bandwidth 
-3dB Small Signal 
Full Power Response 
Slew Rale 

Output Chuacteristic. 
Voltage alRated Load (min) \ 
Current (min) , 

Input Resistance 
X/V /Z InputlZ) 

Inppt Bias Current \ 
X/V /Z Input ' 

Power Supply (V.) 
Rated p¢ormance 
Operati .. 
Quiescent Current 

Price (loo's) 

(!lIREF • full ... 10. 

530J (530K) U30L) (530S) 

2% (I%) «l,'%" (1 %) 
VES 

,I 
XVIIO 
0.06(0.03)(0,01)(0'.02 max)%fC 
0,2%/% 

Adj. to zero 
0,2mVfC 
Fixed 
Adj. to 1%(0.'%)(0,2%)(0.5%) 

0.8%(0.'%)(0.3%)(0.5%) 
0:3%(0.2%)(0.2%)(q.2%) 

lOOmV(60mV)(30mV)(60mV)pl' max 

l'OmV(IO'!'V)(40mV)(IOmV)pl'max 

IMHz' 
750kHz 

4'V/psec 

ilOV 

t'mA 

IOMSl/6MSl/36kSl 

. 2pAl2pAlSpA 

iJSV 
il2 to illV 
i4mA 51' .00(522.50)(527 .50)(534.00) 

-Call factory for pric:iDJ. 

(2)Z input curr",u is proportional to Z input vol&qe. 

Information furnished by Analog Pevices is believed to be accurate 
and reliable. Hovwver. no responsibilitY is assumed by Analog Devices 
forits use; nor for any infringements of patel)ts or other rights of'third 
parties which may result from its use. No license is granted by implica
tion ,or otherwisa under IIny patent or ilatent rights of Analog Devices. 
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531J (531K) (53IL) (5315) 

2%(1'!fo) (0.5%) (1%) 
VE,S 

XV/IREF' , 
0.06(0.03)(0.01)(0.02 max)%fC 
0.2%1% 

Adj. to zero 
0:2mVfC 
Dynamically Variable' 
Adj. to 19(,(0.'%)(0.2%)(0.5%) 

, 0.8%(0,'%)(0.3%)(P.,%)(1) 
0.3%(0.2%)(0,2%)(0.2%)11) 

- \ \ 

l'OmV(80mV)(40mV)(80mV)pl' max(1) 

lOOmV(60mV)(30mV)(60mV)pl'max(1) 

IMH. 
7'OkHz 
4'V/psec 

tlOV 
iSmA 

IOMSl/6MSl/36k~ 

2P.At2pAl5pA 

iJSV 
:t12 to'il8V 

i4.'mA 
$8.90( $13.3' )($30.25 )($35 .15) 

53lJ (53U) (53lS) 

2%(1.%) (1%) 
VES 

(XI - XZ)(VI - Vz)/IO 
0.06(0.03)(0.02)~fC 
0.2%1% 

tSOmV max(i20mV max)(tzOmV max) 
0.7(0.7)(2.0 max)mVfC, 
Fixed 
Adj. to 1%(0.5%)(0.'%) 

0.89(,(0,5%)(0.5%) 
0.3%(0.2%)(0.2%) 

I 50mV(100mV)(loomV)pl' max 

2oomV(toomV)(loomV)pl' max 

,IMH. 

7'OkHz 
45V/psec 

ilOV 

i'mA 

IOMSl/IOMSl/36kn 

2pA/3pA/5pA 

i15V 
:tIOto il8V 
i4mA 
$16.00(524.50)(132.50) 

RoUte 1 Industria. Park; P.O. Box 280; Norwood, Mass. 02062 
Tel: 617/329-4700 ' TWX:'7101394.n 

West Coast Mid-West . Texas 
2131$95-1783 ' 312/894-3300 ~14/231-6094 
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design engineers with an attractive alternative to mpdular mul
tipliers, and its monolithic construction provides significant 
advantages in size, reliability and eco~omy. Further, the ' 
, ADS 32 can be used as, a direct replacement for other IC multi
,pliers that require external trim networks (such ~ t~e ADS 39). 

The Analog Devices ADS33 is,a low cost integrated circuit 
multiplier comprised of &transconductance mulfiplying ele
ment, stable reference, and output amplifier on amonolitl;tic 
silicon chip. 'Specified accuracy is easily achieved by the straight
forward adjustment of feedthrough, output zero, and gain trim 
Pots. The ADS 3 3 multiplies in,four quadr~nts with a .trartsfer 
function of XV IIQ,oivides in two qu~rants with,a 10Z/X 
transfer function,'and;uare roots in onequadranpvith a 
transfer function of ~ 10Z.. ' I 

The ADS34 is the most accurate ICmu~tiplier/divider manu
factured today. Laser trimmirtg I'rovides accuracies up to 

5UJ (SUK) (53JL) (5335) 

2% (1")(0.5%) (1%) 
YES 

XY/IO 
0.04(0,03)(0.01)(0,01)%tC 
0.5%"" 

Adj. to zero , 
0.7mV/'C "-
Fixed 
Adj. to I" 

I 53.J (53.,KI (534L) (5345) (S34T) 

1% (O:~%) (0.25%) (1%) (0,5%) 
YES 

()!:I - )!:2)(YI - Y2)/10 
0.02(0.0 I )(0.005 )(0.02)(0.005 )%1' C 

, 0.01%"" 
! 

±30(10)(15)(30)(10)mV 
0.2(0.1)(0.1)(0.5)(0.3)mV/'C 
3 ~ 13 ' 
Adj. to±0.25(0.1)(0.1)(0.25)(0.1.)" 

'0.8%(0.5")(0.5")(0.5") 0,4"(0.3%)(0.12%)(0.4%)(0.3%) 
0.3"(0.2%)(0.2%)(05%) 0,1" 

150,!,V(loomV)(S()mV)(100ITIV)p-pmax 3mV(3mV)(1.2'l1V)(3mV)(3mV)p-p max 

200mV(100mV)(SOmV)(IOOmV)p-p max ImVp-p max 

1114Hz 1114Hz ' 
750kHz 750kHz 
45V/"scc 20V/"scc 

tlOV ±IOV 
~~ ~~ 

IOMO/6Mn/16kO 101140 

3pA(7 ,~p.A max)(5pA' max)(7 .5pA m~x) 2"A 

±\SV ±lSV 
tl2 to,tl8V t6to,±l8V 
t4~' ±6mA 
IS .1I5(SII.1I5 )(S25 .00)($30.00) 

@ Ie MA8T!R 1977 ' 

0.2S% max error at +2SoC (ADS34L) arid 1.0% max error 
from -SSoC to +12SoC (ADS3"'T). ' , 

The first monolithiC RMS ~DC converter, tbeADS3,6 pro
vides the true RMS value of any complex: waveform without 
the need for ex:ternal adjustment. The devis:e utilizes a crest 
factor compensation scheme to achieve 'less than 1% error at a 
crest factor of 7 . 

Sl»ECIFICA TIONS' 

(typical@ +2SoC and ±UVOC unless otherwise not¢) 

Models 

Transfer Equation 
Conversion Accuracy 

Total Error I ' 

Input: 0 to ?V RMS 
vs. Temperature (0 to. + 70·C) 
vs. Supply Voltage 

Crest Factor' 
Ratlod Accuracy 
±I % Reading Error 
-3% of Reac!ing Error 

Frequency' !{esponsc (Sinewave) , 
Rated AccuraCy 

lnput::O.l to 7VRMS 
±I% Reading Error 

.Inp'!t: 0.1 to 7VRMS 
Bandwidth, -3d8, IV RMS 

External Filter Time Constant 
Signal Output 

Rated Output, Pin 6 
Voltage; ±lSV Supplies 
Voltage, 0, +SV Supplies 
Current 
Resistance 
Short Circuit Current 

Offset Voltage 
vs. Temperature (0 to +70·q 
Ys. Supply 

.' Signal Input, Pin I 
Signal Range ±ISV Supply 

, Signal Range 0, +SV Supply 
Safe Input ±lSV Supply 
Input Impedance ' 

dB Output 
Scale Factor (+2S·C) 
IREF" 1.0VRMS = OdB 
ACCI!raqy (I.OVRMS = OdB) 

Inp,pt: 7niV to 7VRMS ~ 
vs. Temperature (0 to +70 ,C) 

(Uncompensated) . 

Power SIIPply 
Voltage Ra~ed Performance 

Dual Supply' 
Single Suppl~ 

Quiescent Current 
Peak Current' 

Te';''perature Range 
Operating 
Storage, 

Prio;e (100's) 

·Call f~ctory f~ !"'icing. 

.( . 
536J (5J6K) , 

±SmV to.S" (t2mV±0.2") of Rdg., max 
t(O.lmV to.oi%)(9.lmV ±0.01%)/·(: 
±O.OI"/V (to.Ol%1V max) 

4 
6 
10 

20kHz 

100kHz 
IlttHz 

2Smsl"F 

o to +IOV min 
Oto+2Vmin 
SmA min 
O.Snmax 
20mA 
±2mV maX (±lmV max) 

, tl\>O"Vi"C 
·±IOOIiVIV 

. ±20V Peak 
±4V P~'(AC - c!bupled) 
±30V 
16.7kSi'±20% 

-3mV/dB 
IS"A ±5pA 

to.S(tO.l)dB 

-Q.3"/'C - 0.03dB/'C 

. ',/ 
±2~S to tl8V 

,+5 to +36V 
ImA 
4mA + Output Curren~ 

Oto+70·C 
';~S·C to +150·C 
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,NANALOG 
WDEVICES 

An Instrumentation Amplifier is a controlled gain block with 
differential inputs and an accurately programmable input/out~ 
pUt gain relationship. Its excellent common mode rejection and 
low gain error make it a natural chojce for extracting and 
amplifying low level signals in the pr~sence of high common 
mode nois'evoltages~ Instrume'nt~tion amplifiers are commonly 
used as transducer amplifiers for thermo couples, str~n gauge 
bridges, current shunts, biological amplifiers, or simply as pre
amplifiersJor processing small differential signals superimposed 
on common mode voltages. ' 

J . • 

Instrumentation ampl~flers should not be confused with op 
amps ~en through AlJalog Devices offers,op amps that can be 
used iIS' building bloclcs invariable gail} instrumentation aplpli
fier Circuits. An op lPllP is merely a high gain component 
requiring the addition of external feedback to complete the 
amplification function. Because of the limitations of resistor 
matching in the external feedback Circ~it and the relatively low 
input imped;lnce resulting from the input resistors, an instru-

Ie' Instrumentation \Amplifiers 
AD52O, AD 521 , . AD522 I 

• i 

, mentation amplifier Circuit designed around op amps frequent
ly provides less than satisfactory performance. 1<:; in~trumenta
tion amplifiers manufactured by ~DI, the AJ)S20, ADS21, and 
ADS22 are complete amplification Circuits which do not depend 
upon external resistor matching for input/output isolation, 
they maintain their highCMR,R in any applica~ion. 

The ADS20 and ADS21 werelhe first instrumentation ampli
fiers to be manufactured in integrated Circuit form. They offer 
~e benefits of a true instrumentation amplifier at a !;;ost and 
ease of use that previously made them prohibitive. 

The ADS22 is a precision le'instrumentation amplifier dtisigncd 
for applications requiring high accuracy under ,worst-case oper
ating conditions. An outstanding combination'of high linearity, 
high comJ1lon mod!= rejection, low ~oltage drift, and low noise 
makes the ADS22 suitable for 'use in many·12-bit data acquisi-
tion systems. ' 

SPECifiCATIONS (min, max@ Vs = ±15V, TA = +2SoC unless otherwise noted,> 

ADS20J(K)(S) ADS21J(K)(S) , ADS22A(B)(C)(S) 

GAIN 
Range 1 to 1000 1 to 1000 ' 1 to 1000 

Equation G = Rs/Rc V/V G = Rs/RCV/V 1 + 2'x lOS RG 

Nonlinearity, ±0.5%max to.2% max to.OO$(O.OOl)(Q.OOl)(O.OOI)% max 

OUTPUT ±10V @ SmA min ±lOV @ SmA min tlOV @ SmA min 

BANDWIDTH (t3dB) 
G = 1 200kHz 2MH7; 300kHz 

G", 1000 25kHz 40kHz 300Hz 

SLEW RATE 2.SV/ps '10V/ps ' O.IV/ps 

VOLTAGE OFFSET, Output Must Be Nulled t400 + 3 x G (200 + 1.5G) ±200(lOO)(100)(200)IlV max 
I (200 + l.SG)mV max , 

±SO(25)(10)(lOO)pV/oC ~ax DRIFT, Output@ G = 1 ±1(O.S)(O.S)J1IV/oC max ±0.41S(0.20S)(0.20S)mV/oC max 

INPUT SIAS CURRENT 80(40)(40)nA max 80(40)(40)n(\ max 2S(1S)(10)(2S)n(\ max 

INPUT OFFSET CURRENT ±40(20)(20)nA ~ax ±20(10)(10)nA max ±20(10)(S)(20)nA max 

INPUT IMP~PANCE 
2 x 10'n 3 x 109n 10'n Diffc~entia1 

Common Mode 2 x lO'n 6 x 1OIOn, 109n 

CMRR 
75(80}(80)(75)"B ~in G .. l 6S(70)(70)dB min, 70(74)(74)dS min 

G'" 100 9S(1()6)(106)dB min lOO(l,10)(110)dB min ,100dBmin 

TEMP: RANGEl C(C)(M) C(C)(M) I(I)(J)(M) 

PRICE (100's) $12.00($16.00)(522.00) 5!1.S0(51~.00)($20.00) 513.00($16,00)(520,00)( 5 30.00) 

'e = 0 to +70·C. I = -2S·C to +8S·C. M .. -S5·Cto +12S·C 

Informatie>n furnished by Analog Devices is believe" to' be accurate 
and reliabla. However. no responsibility is assumed by Analog Deyices 
for its lISe; nor for any infringements of patents or' other rights of third 
parties which maY result from its lISe. No license is granted by implica
tion or otherwise under any patent 9r patent rights of Analog Devices., 

Route 1 Industri" Park; P.O. BOx 280; Norwood, Mea. 02082 
Tel: 617/329-4700 TWX: 710J394.(f677 

WettCOIIt MiI;I-West T_ 
2131595-1783!31~1894-3300 2141231-6094 
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Ie SAMPLE-HOLD 
The ~DS82 and S~3 are monolithic sample and hold circuits, 
each consisting of a higb performance operational amplifier in 
series with an ultra-low leakage analog switch and a MOSFET 
input unity gain amplifier. An external holding capacitor, con
nected to the switch output, completes the sample-and-hold 
or track~and-hold function .. 

With the analog switch closed, the devices function like a 
standard op .amp; any feedback network lJlay l5e connected 
around the device to control gain and frequency.response. 
With the switch open, the capacitor holds. the outp.ut at its 
previous level. :rhe ADS82 and ADS83 may be used as a. versa
tile operational amplifier with a gated output for applicatIons 
such as analog switches, peak1holding circuits, etc.· 

The ADS.82 is the lowest cost sample-and-hold circuit 
available today and provides the performance to replace many 
modules. Where lower apenure time and greater accuracy are 
desired, the ADS~3 is recommended. 

·IC COMPARATORS 
The ADlli, AD211 , aDd AD311 are precision voltage compar
ators designed for low level signal detec~ion and high level out
put drive capability. Offering significant improvement over the 
earlier 710-type comparator in terms of bias currents. and gain, 
the ADlll series operates on supply voltages from +SV (single 
ended) up to :!:lSV. TTL strobe cap1\bility is available with the 
addition of two external components. The AD 311 is specified 
from 0 to +70oe, the AD211 from -2Soe to +ssoe and the 
ADlll over the full military temperature range -SSOCto 
+12Soe. All versions are available in the TO-99 can; theAD311 
is also available in the 8 pin mini dip. 

Voltage Gain 
Offset Voltage 

ADHI 

200k 

(mVm.,.) 7.S 
Bias Current (oA max) 2S0 
Maximiun O!Jtput 
to~V.s 

Maximum Ground 
to-Vs 

Power Supply 
Response Time. to 
TTLl.og\< 
Threshold (DSCC) 

Temp. Range 
P'ria: (loo's) 

1'0-99 

.. Top VieW 
y. 

sov 

'OV 
+5Vmin* 

200 
C 
$2.00 

~. T~' 1 +8 ~LANCE/' 
_ ' STROBE 

INPUT 5 BAl.ANcE 

l v- . 

ADZII ADIII 

200k 200k 

3.0 l.O 
Hio ioo 

50V sov 

30V lOV 
+SV min- +SV min-

200 
I 
$7.50 

200 
M 
$1S.OO 

MINI-DIP 
Top View 

. , 

Yo 

OtmoUT 

BALANCEI 
STROB£ 
&ALANCE 

. l~formatiQn furnished by Analog o.Mc:es -is believed to be accurate 
and relilible. H_. no respOnsibility is· -..mad by Analog Devices 
for its .... ; nor for anyinfringaments of pa_nts or other rights of third 
perti. which may result from its us,. No license is granted by implica
tion or otherwise under any patent Or patent r9lts of Analog Devices. 
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Peripheral Circuits 

AD582K AD582S AD58JK 

Opcn Loop Gain 25k min 25k min 25kmin 
RL =2kn 

Output Swing ±IOYmin :tIOY·min :tIOYmin 
Gain Bandwidth 1.5MHz 1.5MHz 2MH. 
Acquisition Time (0.1%) S/Isec S/Isec 4jlSCC 
Av .. I, RL .. 2k, CL .. SOpF 
Aperture Tunc !SOnscc lSOnsec 50nscc: 
Orifl Current SOpA max 50pAmax SOpAmax· 
Charge Transfer SpCmax 5pCmax lOpe max 
apcrating Temp. C M I. 
Price (loo'~) SS.95 S14.95 S14.85 

TO-IOO TQ-116 TO-116 
" '--

ADS82H ADS82D AD583 

It: REFERENCES 
Two Ie voltage r~ferences are available from.Analog Devices. 
The ADSSO isa low cost, three-terminal bandgap voltage refer
ence which provides a fixed2.~V output voltage for inputs ; 
between 4.SV and 30V. The AD2700/2,.70V2702 are medium 
cost, high accuracy references witli +10.00()V, -10.000V and 
±10.000V outputs, respectively. 

, 
MODEL 

AOS80} 
A0580K 
ADS80L 
ADS80M 
ADS80S 
ADS80T 
ADS8.0U 

A02700L/U 
A0270lL/U 

OUTPUT 
YOLTAGE 

2.S00 :1:'1% 
2.500 t2% 
2.500 t2'Ht 
2.S00:tl'Ht 
2.SOO t3'Ht 
2.S00 t2% 
2.S00.tl'Ht 

10.000 to.OI'Ht 
-IO.OOO.:tO.OI'Ht 

"ERROR, mV MAX 
Tm"tT~u 

.+90 
+57 
+54.3 
+26.75 
+100' 
+61 
+29.S 

+3, -5 
+3, -5 

AD2702L/U :tlO.OOO :to.01'Ht +3, -5 . 

*lnctUdil)B' initial offset. 

TEMl> PRICE 
RANGEtt (in lOO's) 

C S 2.00 
C S 4.00 
C S 5.75 
C S 8.25 
M S 7.50 
M 512.00 
M 525.00 

11M 510~00/14.oo 
11M SIIl.00/14.00 
11M .512.00/16.00 

tte == Oto +7~C, J. "'2S~C'tO +8SoC.M. -:55°~ l:o·+12~oC 

ADS80 
T0-47PACKAGE, 

EOUT .00 . 
. '+E 0 . 0 -E 

BOTTOM VIEW 
PINOUT 

+1SY 

AD2100 
l+PIN DIP 

PINOUT 

Rout. 1 Industrial Park; P.O. Box 280; NOrwood, ".020IZ 
Tel: 617/329-4700 'TWX: 710/394-fJ&77 

West cOast Mid;W!tSt / Tex. 
213/595~1783 ·312,,94-3300 214/231-6094 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION HARRIS OPERATIONAL AMPLIFIERS 

Selection Guide for Commercial/Industrial Applications 

OOC to +750C 
PRAMTM S/H 

PARAMETER! ..... HA-911 HA-2405 HA-2425 HA-2505 HA··2615 HA-2525 
INPUT CHARACTERISTICS 

Offset Voltage 7.5 11 8 to 14 14 
Drift ITyp.l 15 30 5 20 30 20 
Bias Current 750 500 400 500 500 500 
Offset Current 450 tOO tOO 100 100 100 
Common Mode Range .i12 .il0 il0 il0 110 il0 

INPUT NOISE (3)' 1 
TRANSFER CHARACTERISTICS 

large Signal Voltage Gain 15K 25K 25K 10K 5K 5K 
Common Mode Rejection Ratio 74 74 74 74 74 74 
Bandwidth ITyp.l 7 18;31 2131 12(3) 12131 25 

OUTPUT .CKARACTERISTICS 

Output Voltage Swing ill .il0 itO il0 110 il0 
Output Cuirent It) i15 20 131 ilO ~10 tl0 tl0 
Full Power Bandwidth (Typ.111I 35 200 (3) 70 (3) 500 1.000 1,500 

TRANSIENT RESPONSE 

Rise Time I1f 75 20 100 (3) 50 50 50 
Overshoot It) 40 25 20 (3) 50 '50 50 
Slew Rate It) ±2.3 t5 5131. i20 40 iao 
Settling TimelTyp.ll1) (2) 1.5 0.33 0.25 0.20 

POWER SUPPl Y CHARACTERISTICS 

S~ply Current 111 2.5 6.0 5.0 6.0 6.0 6.0 
Power Supply Rejection Ratio 14 74 74 74 74 74 

FUNCTIONAL CHARACTERISTICS 

Offset Adjust No No Yes y~s Yes Ves 
Compensation Components a OAV>10 a a a OAV>3 
Output Protection No No Ve, No No No 

O.oC to + 750C 

PARAMETERt HA-2655 HA-2705 HA-2725 HA-2735 HA-2905 
INPUT CHARACTERISTICS 

Offset Voltage 7 7 7 7 .08 
Drift iTyp.l 8 5 8 to 10 8 to 10 ,2 

Bias Current 300 70 10 to 40 10 to 40 1 

Offset Current 100 40 7.5 to 20 7.5 to 20 .5 

Common Mode Range ;t13 ;tIl ±10 ;tl0 il0 

INPUT NOISE (3) 

TRANSFER CHARACTERISTICS 

large Signal Voltage Gain 15K lOOK 20K 20K 106 

Common Mode Rejection Ratio 74 80 74 74 120 

Bandwidth (Tvp.l III 8 1 .01 to 10 .01 to 10 3 

OUTPUT CHARACTERISTICS 

Output Voltage Swing i13 ill i13.5(3) i13.5 (3) ±lO 

Output Current III 18131 in 131 .5 to 5.0131 .5 to 5.0 131 i7 

Full Power Bandwidth ITyp.l 30 50 1.5 to 80 (3) 1.5 to 80 40 

TRANSIENT RESPONSE 200 to 200 to 

Rise Time 111 40 131 (2) 2,000 (3) 2,000 (3) 200 (3) 

Overshoot III 15(3) (2) 5 to 15 131 5 to 15 (3) 20 (3) 

Slew Rat~ 111 2 il0 .1 to.8 (3) .1 to.8 2.5 (3) 

Settling TimelTyp.l II) 1.5 (3) 5.0 (2) (2) 121 

POWER SUPPl V CHARACTERISTICS 

Supply Current 111 4 0.150 .02 to.2 .02 to.2 5 

Power Supply Rejection Ratio 74 80 76 76 120 

FUNCTIONAL CHARACTERISTICS 

Offset Adjust Dip. Pkg. Yes Ves Ves No 

Only i 

Compensation Components a a a a 3 

Output Protection Ves Ves Ves Ves Ves 

(11 At +25 0 C 141 VSUPPl V = i40V 

(2) Not applicable or not specified (5) Dependent upon ISET value 

131 Typical (8) One amplifier may be shorted to ground indefinitely 

HA-2535 

, 
5 
5 

200 

20 
±.5 

lOOK 

80 

20 

itO 

±25 

5,000 

40 

. 50 
i250 

.5 

6.0 

80 

No 

1 
'No 

HA-4741 

6.5 

5 
400 

100 

:':12 

15K 

74 

3.5 

il0 

is 
2.5 

75131 
25(3) 

:':1.6(3) 

12131 

7.0 

80 

No 

a 
Ves (6) 

~A-2605 HA-2625 HA-2635 HA-2645 UNITS 

7 7 300 7 mV 
5 '5 121 15 IlV/oC 

40 40 200 50 nA 
40 40 121 50 nA 

.:tll .ill 121 , .:t35141 V 

IlVRMS 

70K 70K .85 75K V/V 
74 74 121 74 dB 
12 35 8 4 MHz 

il0 110 il0 i35141 V 
±10 ilQ ±300 tl0 rnA, 
75 600 8,000 23 kHz 

60 45 30 (3) 60 (3) ns 

40 121 25 (3) 15131 % 
±4 ±20 200 5 (3) V/lls 

1.5 0.30 .5(3) 1.5 (3) Il' 

4.0 4.0 23 4.5 rnA 
74 74 66 74 dB 

Ve, V" No Ve, 

a OAV~5 a a 
Ves Ves EKternal Yes 

-250C to +850 C 

.PRAMTM 

HA-4605 HA-2404 HA-2704 HA-2904 UNITS 

4.0 7 6 .05 mV 

2 20 5 .2 IlY/oC 

400 400 50 1 nA 
120 100 30 .5 nA 
:':12 :':10 :':11 :':10 V 

IlVRMS 

75K 25K lOOK 107 V/V 

80 80 86 130 dB 

S 16 (3) 1 3 MHz 

il0 il0 ill il0 V 
is 20 (1) i22 (3) il0 mA 

60 500(3) 50 40 kHz , 

50 (3) 20 (3) (2) 200 (3) ns 

30 (3) 25 (3) (2) 20 13) % 

±4.0(3) 50 10 . 2.5 (3) V/lls 

4.2 (3) 1.5(3) 5.0 (2) IlS 

6.5 6.0 It) 0.150 5 mA 

80 80 B6 130 dB 

No No Ves No 

0 OAV>10 0 3 

Ves (6) Ves Ves '(es 

To-86 only 
Guaranteed for ±15V supplies and applicable temperature 

range unle'55 otherwise' specified. 
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SEMICONDUCTOR . 
ADMSIONOF HARAfScot.POfIIATtoN 

I 

'-PARAMETER t IIA-909 
INp'uT JHAR!,CTER!STlCS 

Offset V&ltage 6 
Oriff(Typ.) 10 
Bias Current 300(1) / 

f Offset Current 300 
Common Mode Range t12 ' 

INPUT NOISE (11 5 . 
'TRANSFER CHARACTERISTICS 

large Signal Voltage Gain 25K 
Common Mode Rejection Ratio 80 
'Bandwidth (Typ.) (11 7 

OUTPUT CHARACTERISTICS 

Output Voltage Swing '. Z12 

Output C~rrenl (11 
, 

Z20 
Full Po_ Bandwidth (Typ.) III ~ 

TRANSIENT RESPQNSE 

Rise Time (I) 7~ 

Ovenhoot III 40 

Slew Rate III !1,2 

Settling Time (Typ.) (I) (2) 

POWER SUPPl V CHARACTERISTICS . -
Supply Current (I) 2.5 

Power SuPPly Rejection Ratio 80 

FUNCTIONAL CHARACTERISTICS 

Offset· Adjust Yes· 
Compensation Components 0 

Output Protection No 

PARAMETERt HA-2620 
INPUT CHARACTERISTICS 

Offset VOltage 6 

) 
OriltlTyp.) 5 
Bias Current 35 

OHset Current 35 
Common Mode ~nge ill 

.INPUT NOISE (T) 

TRANSFERfHARACTERISTICS 
large Signal Voltage Gain 70K 

Common Mode Rejection Ratio 80 
Bandwidth ITyp.) (1) 35 

OUTPUT CHARACTER IS-TICS 

Outqut Voltage Swing il0 

Output Current 1010 

Full Power Bandwidth 600 
TRANSIENT RESPONS~ 

Rise'Timel1l 45 

Overshoot (I) (2) 

Slew Rote 111 125 

Settling Time (Typ.l, ttl 0,30 

POWER SUPP!. Y CHA.RACTERISTICS 

Supply ·Current III 
, I 3.7 

Power Supply Rejection Ratio . 80· 

FUN\hIONAl CHARACrERISTICS 

Offset Miust Yes 

.{;ompensatio'n Componen'ts OAV>5 

Output Protection Yes 

III At+250C 
t2} Not applicable or not specified 
(3). Typical 

@ Ie MASTER 1077 

HARRIS OPERATIONAL. AMPLIFIERS 

Selection Guide for Military Applications 

-550C 10 +1250C 
PRAMTM S/H 

IIA-2400 HA-2420 HA-2500 HA-2502' HA-251O HA-2512 HA·2520 HA-2522 H'/\.2530 HA-'2600 HA-2602 

-1 6 8 _ 10. 11 14 11 14 3 6 1 
20 5 20 20 20 25 20 25 5 5 ,5 
400 400 

" 
400 500 400 5\10, 400 500 100 30 60 , 

100 100 50 100 50 100 50 100 20 30 6p 
il0 il0 il0 il0' il0 il0 :!olD 110 1,5 ill 1lf 

,25K 25K 15K 10K 1,5K 5K 1.5,K 5K. lOOK 10K 6SK 
80 80 80 '74 80 74 80 74 86· 80 74 , 

16 (3) 2 12 12 12 12 \ 25 25 20 12 12 

±10 tID ±10. il0 il0 ,ZIO .tID :t1O :tID tiD. :tID 
t2011l iTO illi ,Z10 il0 .tID ';tID . .tID \125, . ZI5 ZIO,-
500 (3) 10 500/' 500 1,000 1,000 1,500 1.500 5,000 75 75 I' 

, 
20 (3) 100(3) 50 50 50 50 50 .50 40 60 60 
25i]) 20 (3) . 40 50 40 50 40 '50 45 40 40 
50 I]) 5 (3) t25 120 150 140 1100 t81i 1280 t4 14 

(3) 1.5 ' . 0.33 0.33 0.25 0.25 0.20 0.20 .5 1.5 1.5 
,-

1116.0 5.0 6.0 6.0 6,0 6.0 6,0 6.0 6 3,7 4.0 

81i 80 80 74 80 74 80 74 86 80 74 

No Ves Ves Yes Yes Yes Ye, Yes No Yes .Ves 

OAV>10 0 0 0 0 0 DAV>3 OAV>3 -1 0 0 

Yes Yes No No No No No No No Vet Ves , 
-~ 

'. 

-550C to ~ I 250C 

HA-2622 . HA-2630 HA-2640 HA-2650 HA-2700· HA-2720 HI\.-2730 HA-2900 HA-4741 HA-4802 
(5) (5) 

7 i300 6 is 5 5 " 5 .06 5.0 . 3.0 
5 (2)- '15 8 5 8to 10 8to 10 .3 5 2 

60 200 50 200 50 10t040 10t040 I 325 3~5 
6.0 (2) 35 60 30 1.5 to 20 7.51020 .5_ 75 125 

11 110 135 (4) il3 ill 110 110 110 il2' 112 

IS) , (5) 

60K .85 75K 20K lOOK 25K 25K 10& 25K lOOK 

74 (2) 80 80 86 ,80 80 12Q" 74 86 
35 8 .4 

, 
8 t .01 to 10 .011010 3 3.5 8 

~ 
Ui) (5) 

110 itO 1035 (4) 113 .1011 .iI3.5 (3) 113.5 (3) . ilO 110 110 

110 1400 tl2 20 (3). 122 (3) i.5to 5.0'(3) 1.5 to 5.0 (3) 110 ; 15.0 .110 

600 8,000 23 30 50 Uito 80 (3)' 1.51080(3) 40 25 60 

IS) (5) 

45 30(3) . 60(3) 40(3) (2) 200 to 2,000(3) 200 .to 2,000(3) 200 (3) 75 58 (3) 

(2) 25(3) 15 (3) 15(3) , (2) 5 to IS (3) 5 to 15!-3),; , 20(3) 25 30(3) 

120 200 .5 (3) .12 £10, .1 to.8 (3) .lto;8 (3) 2.5 (3) 11.6 14.p(3) 

0.30 .5 (31 1:5 (3) 1:5(3) 5.0 (2) (2) (21 12 4.2(3) 

(5) (5) 

4.0 20 3.8 3 0.15 .02' to .2_ ,D2to.2 5 5.0 5.5 , 
80 86 7.4 - 66 80 80 86 80 80 120 

" 

Yes N.o Yes . Dip Pkg Yes Yes Yes No Nu .No 

Only 

OAV>'5 . 0 0 0 0 0 0 J 3 0 0 

Yes External Yes Yes Yes Yes Yes Yes Yes (6) Yes (6) 

! 

UNITS-

.mv 
p.V/OC 

:nA 
nA 

V 

p.VRMS 

VIV 
dB 

MH:z. 

" 
V 

mA 
kHz 

ns 

% 
V/p.s , .... 

mA 
dB 

I 

UNITS 

mV 
p.V/OC 

nA 
nA 

V 
I'VRMS 

VIV 

dB 
MHz 

V 
mA 
kHz 

ns 

" Vlp.s 

1" 

"mA 
dB 

I 

'. 

(4) VSUPPl Y = ±40V 
(5) Oependent upon ISET value 
(6) One amplifier maY·be shorted to ~roundindefinitely 

• To-86 only 
t . G~aranteed for;1 I 5V !UPplies and applicable temperature 

range unless olllerwise speCified. 
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HARRIS HA-4602/4605 
i SEMICONDUCTOR 

A DlVIS~OF HARRIS CORPORAT1ON 

-High Performance 
Quad Operational Amplifier 

FEATI/RES 

• SLEW RATE 
." BANDWIDTH 

. '. ' 

• INPUT NOISE VOLTAGE (f = 1KHz) 
• INPUT OFFSET VOLTAGE 
• FAST SETTLING (Q.01%) 
• SUPPLY RA"NGE' ' 
• LOW POWER CONSUMPTIOIV 
• NO CROSSOVER DISTORTION 
• OUTPUT SHORT CI RC,UIT PROTECTION 

DESCRIPTION 

±4 V/IlS (TYP.) 
8MHz (TYP.) 

8 NV/jHz(TYP.) 
0.3 mV (TYP.) 
4.2 p.s (TYP.) 

±5V TO + 20V 
35mW/AMP 

The HA-46D2/46DS is a high pe(fQrlllance interrl.lly compensated quad operational amplifier with /" 
eight times the slew rate and bandWidth of the 741 at onlV three-fifths the quiescent power. Iu input ' 
characteristics are equally impresSive offering high accuracy and stability over temperature in high gain 
circuits, The input Stage is specially designe!! to have very little offset volt. and temperature coeffi
cient so that cumbersome external nUllingcircuiU are" not naeded in mosl ~plication~. Its monolithic 
constructi.on provides, close parameter ",atching over temperature making it particularly useful'in 
multiple op amp ac'iva filter circuits. It is useful in date acquisition where its fast settling (4.2 lis to 
D.D 1%1 would be Usaful in medium spaed high accuracy systems. Other ~plication$ include, function 
generaton, ocsill.tors, absolute value circuits, integritors .or just any multiple.op amp-application 
where high den~ty and:high performance is naeded. 

( . 
the H~-4602-2 h~ guaranteed oPeration over - SSOC to + 1250C and can be furnished to meet MIL-
STO-883 IHA-4SD2-81. The HA-460S-S is guaranteed over oac to + 75oC. Both are available in 14 
lead ceramic dual-in-line paCkages. ' . 

SCHEMA TIC DIAGRAM 

PACKAGE/PINOUT 

14 LEAD .CERAMIC· 
D. J. P. (CERDIP) 

PINOUT 

ALL DIMENSIONS IN INCHES 

ALL DIMENSIONS! .010 UNLESS 
O,HERWISE SHOWl!. 

0., r.r==-.J::=::r:;;t 0 .. 
1 • 

I .... 
I 

, 
Inpua , 

I .... 

• 
\ 

I .... 
3 

Out Out 

, !-L-----'-.... 3 

r--~ ____________ ~ ____ ~ __ ~~~ ________ ~ ____ ~ ______ ~~W 

(~. 

HA-4602/4605 

"'Copyright @Harris Corporation 1976 
. I 
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SPECIFICA T/ONS 

ABSOLUTE MAXIMUM RATINGS 

,T A = + 2SoC Unless Otherwise Stated 
Voltage Between V+ aJld V- Terminals 
Differential Input Voltage 
Input Voltage (Note 1) 

Output Short Circuit Duration (No~e 2) 

ElECTR tCAl CHARACTER ISTICS 

.-

40.0V 
±7V 

±lS.0V 
Indefinite 

Powe'r Dissipation(Note 3) 
Operating Temperature Range 

. HA-4602-2 
HA-460S-S 
Storage Temperature Range 

HA-4602-2 HA-4605·5 

, 880mW 

-SSOC~TA~+12SoC 
OOC~TA~+7SoC 

-6SoC~TA~+1500C 

V+=15V,V-=-I5V -550C 10 +I250c .00CIO +750C , 

PARAMETER TEMP. MIN. 

INPUT CHARACTERISTICS 

* Offsel Volll!!le +250 C 

Full 

Av. Offset Vollage Drift Full 

* Bias Currenl +250C 

Full 

* Offset Currenl +250C 

-, Full 

Common Mode Range Full 112. 

Input Noi!tVolt. (I = 1KHz) +250C 

TRANSFER CHARACTERISTICS 

* large Signal Vall. Gain (Nole 4) Full lOOK 

* Common Mode Rejection Ralio (Nolo 8) Full 86 

Channel Sep ... "ion (Note 5) +25OC 

Small Signal Bandwidth +250 C 

OUTPUT CHARACTERISTICS 

* OUlput Voltage Swing (Rl = 10K) Full 112 

(Rl = 2K) Full 110 

Full Power Bandwidth (Note 4) +250C 

Output Curr.nl (Nole 6) Full 110 

Output Retista"". +250C 

TRANSIENT RESPONSE (Note 7) 

Rise Time +250C 

Otte'l/loot +250C 

Slew Rate +250 C 

Settling Time /Note 9) f 

POWER SUPPLY CHARACTERISTICS 

* Supply Current (1+ or I-I +250C 

* Power Supply Rejection Ratio (Note 8) Full 86 

NOTES: 1. F(1r supply valtages less than + 15V, the ab
s,ofute maximum input voltage is .equal to 
the supply valtage. 

2. One amplifier may be sharted ta graund in-
dafin itely. 

3. Derata 5.8mWfOC abave T A = + 25aC. 
4. VOUT = + 10, RL = 2K. 
5. Referred ta input; f = 10K Hz, RS = 1 K 

@ Ie M,6;SrER 1977 

TYP. 

0.3 

2 

130 

30 

8 

250K 

-108 

8 

'. 

113 

' 112 

60 

115 

200 

50 

30 

14 

4.2 

4.6 

MAX. MIN. TYP. MAX. UNITS 

2.5 0.5 3.5 mV 

3.0 4.0 mV 

2 IJV/oC 

200 130 300 nA 

325 400 nA 

7f1 30 100 nA 

125 120 nA 

112 V 

8 nVI/H, 
~ 

75K 250K VIV 

80 dB 

-108 dB 

8 MH, 

112 113 V 

110 112 V 

60 KHz 

1s tiS rnA 

200 n 

. 

50 os 

30 % 

14 VI IJs 

4.2 IJ' 

, 
5.5 5.0 6.5 rnA 

80 dB 

6. VOUT = +5. 
7. See pulse response characteristics. 
8. ~ V = + 5:0V. 
9. Ta 0.01% far 10V input step and Av =.1. 

See settling characterisitics. 

* 100% Tested for DASH 8. 
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EVERYTHING YOU NEED TO KNOW 
'ABOUT 

\ 

Since 1936, UNITED TECHNICAL PUBLICATIONS 
. has bE;len the leader in electro.nic pro.duct info.r
matio.n distributio.n. To.day we are the wo.rlds' 
largest publisher in the electro.nics field. 

eem/ELECTRONIC ENGINEERS MASTER· . 
eemis the so.urce bo.o.k fo.r detailed pro.duct speci
ficatio.ns 'and where-to.-buyinfo.rmation o.n just 
abo.ut everything in electro.nics. Interested? Yo.U 
may be o.ne o.f the 86,000 engineers, buyers and 
specifiers who. qualify annually. Send fo.r a quali-

' .. ficatio.n card to.day. . 

ELECTRONIC PRODUCTS MAGAZINE 
The magazine with mo.re electro.nic pro.duct info.r

. matio.n than any o.ther publicatio.n in the wo.rld. 
, Every mo.nth it features the latest develo.pments. . 

in electro.nic pro.ducts as well as everything that's' 
new in the IC field. SQ' Electro.nic Pro.ducts Mag
azine f\.mctic;ms as a mo.nthly upQate fo.r bo.th 
eem and IC Master. Interested? Write 'to.day fo.r a 
qual ificatio.n card: 

Patti Foley 
UNITED TECHNICAL PUBLICATIONS, INC. 
645 Stewart Avenue 
.Garden City, NY 11530 

/1 
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A Qnad.Op A.up With 
GUARAlVrEED 

ACPerfo ..... auee? 
YES ... The 4156.from Raytheon (naturally). 

Raytheon introduced the world's first quad op 
amp, the 4136. Now we offer the world's first 
quad op amp with guaranteed AC specifications. 
Check our abridged data pag~s, then contact 
your local distributor or local Raytheon field·sales 
office for complete details .. 

Raytheon's position in the field of quad op 
amps is unparalleled . 

. Whatever your needs, Raytheon has the quad 
op amp for you. Here'sour current listing, with 
more to come. 

2902 
*4136 
*4156 
4741 
2900/3900 

124/224/324 
148/248/348 
3301/3401 
3403/35.03 

* 3403A/35Q3A 
* Raytheon proprietary design 

For high reliability linear devices, Raytheon is 
yqur number one source. Ask about our A+ 
program designed for our high reliability 
customers. 

FIELD SALES OFFICES 

CALIFORNIA 
Raytheon Regional 
Sales Office 
350 Ellis Street . 
Mountain View, CA 94042 
(415) 969-3475 
Raytheon Regional 
Sales Office 
2212 Dupont Drive 
Irvine, CA 92664 
(714) 833-9042 

@ Ie MASTER 1977 

FLORIDA 
Raytheon Regional 
Sales Office 
9600 Gandy Blvd., Suite 203 " 
S!. Petersburg, FL 33702 
(813) 576-2221 
ILLINOIS 
Raytheon Regional 
Sales Office 
3158 Des Plaines Avenue 
Des Plaines, IL 60018 
(312) 297-5540 

MASSACHUSETTS 
Raytheon Regional 
Sales Office 
155 Middlesex Turnpike 
Burlington, MA 01803 
(617) 272-8500 . 
MINNESOTA 
Raytheon Regional 
Sales Office 
3250, West 66th Street 

, Minneapolis, MN 55435 
(612) 920-7935 

SEMICONDUCTOR DIVISION 
\ . ' 

NEW JERSEY/ 
EASTERN PENN. 
Raytheon Regional 
Safes Office 
5090 Central Highway 
Pennsauken, NJ 08109 
(p09) 663-4066 

.' NEW YORK 
Raytheon Regional 
Sales Office \ 
275 BroadHoliow Road 
Melville, NY 11746 
(516)420-0700 
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Quad Operational Amplifiers 

GENERAL DESCRIPTION 
The 3403A high performance quad op-amp features improved 
large $ignal bandwidth and 'worst caSe DC spec::s equal to or 
better than the standard 741 type general purpose op-amp, 
The device uses a newly developed type of gro~nd-sensing dif
ferential input stage which provides increased slew rate. 

I 

DESIGN FEATURES' 

3403A 
.3,503A 

• Class AS OutputState; ~o Crossover Distortion. 
• Output Voltage Swihgs ~o Ground in Single Supply 

.Operations 
• High Slew Rate 1.2 V//J.s 
• Single or Split Supply Operation 
'. Wide Supply Operation' 2.5 V to +36 V or 

±1.25 V to ±18 V 

• Pin Compatible with LM324 and 3403 
.• Low Power Consumption 0.8 rnA/amplifier 

! SCHEMATIC DIAGRAM 

% 
a: 

CONNECTION INFORMATION 

~YTHEO~. 
586 

OUTPUT 1 

-INPUT 1 

+ INPUT 1 

V+ 

+ INPUT 2 

-INPUT 2 

OUTPUT 2 

DB and DC 
Dual In-line Packages 

(Top "iewl 

OUTPUT 4 

-INPUT4 

+ INPUT 4 

GROUND 

+ INPUT 3 

-INI'UTJ 

OUTPUT 3 

Order Part Nos.: 
RC3403AOB. RC3403ADC. RV3403ADB. 
RV3403ADC. RM3503ADC 

~YTHEO~ 
• Ie MASTER 1877 



3403A 
3503A 

ABSOLUTE· MAXIMUM RATINGS 

Supply Voltage, v+ ........... .' .... 36 V or ±18 V 
Differential Input Voltage ........ ;....... .36 V 
Input Voltage .................. ,,-0.3 V to, +36 V 
Power Dissipation 

"DB" package .... 500 MW (molded DIP epoxy "B") 
"DC" package .... , . ' . . . . 650 mW (h~rmeticDIP) 

Operating Temperature R~nge 
RM3503.A ...... , ............. 550C to +1250 C 
RC3403A- . . . . . . . . .. . . . . . .•. . . . . QOC to + 700 e 
RV3403A ...............•...• -400C to +850 C 

Storage Temperature Range . . . .. . .. ...;650 C to +150oC 
Lead Temperature (Soldering, 60s) .......... 3000 C 

. ELECTRICAL CHARACTERISTICS {'i A = 250 C, VCC = ±15Vunless otherwise ~otecn 
-

RM3503A RC/RV3403A PARAMETER CONDITIONS 
MIN TVP MAX MIN TVP , MAX 

Input Offset Voltage RS = 0 2 4* 2 6* 
Input Offset Current lin- or lin+ ±30 ±50 ±30 ±50 
Input Bias Clirrent lin- or lin+ -150 -400* -150 -500 
Input Common Mode 0 y+ - 2 0 V+ - 2 

Voltage Range . 

Supply Current RL = 00 3 4 3 5* 
on all op·arnps 

Large Signal VoltageGain RL> 2KH 50 100 25* '. 100 
Output Voltage Swing RL = 2KU ±13 ±14 ±13 ±14 
Common Mode. Rejection Ratio -- DC 70 90 10 90 
Channel Separation ) ±lkH7 t02Q~Hz (in ref) -120 -120 , 
Output Source Current 

, 
_ VIN+".'J Y 20 40 20 40 

VIN-;"O Y 
Output sink current' 10 20 10 20 
Small signal bandwidth 1 1 
Slew Rate AV = 1, -HKVi<+10 1.2~ 1.2* 
Distortion (Crossover) f- 20 kHz, VO = 10Ypp 1 1 
Power Bandwidth - , VO = 10Vpp 40 

. 
40 

Power Supply Rejection Ratio 20 50 20 100 

* Significantly inprovedperformance 

ELECTRICAL CHARACTERISTICS GUARANTEED OVER TEMPERATURE 
Range: RM3503A: ~550C to +1250C 

RC3403A: OoC to + 700e 
RV3403A: -400C to +85,oC 

PARAMETER 

Input Offset Voltage 

Input Offset,Curreht 

Input Bias Current 

_ Large Signal Voltage Gain 

Output Voltage Swing 

t;YTHEO~ 
@ Ie MASTER 1977 

. 
\ 

" 

RM3503A 

MIN MAX 

-- 6.0 

- 200 

- -1500 

25 -

± 10 . -

RC3403A RV3403A 

.'MIN., MAX MIN MAX 

- 10.0. - 10.0 

- 200 - 200 

-, -800 - -1500 

15 - 15 -
±10 - ±10 -

UNITS 

mY 
nA 
nA 
Y 

mA 

V/mY 
Y 
dB 
dB 
mA 

mA 
MHz 
Y/p.s 

% 
kHz, 

p.VN 

UNITS 

mV 

nA 

nA 

V/mV 

Y 
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Quad 741 General Purpose Operational Amplifier 4136 

GENERAL DESCRIPTION 
The RM4136 and RC4136 include four independent high gain 
operational amplifiers' internally compensated and constructed 
on a single silicon chip using the planar epitaxial processes. 

These amplifiers meet or exceed' all specifications for 741 
type amplifiers. Excellent channel separation allows the use of 
the 4136 quad amplifier in all 741 operational amplifier ap
plications providing the highest possible packaging density_ . 

The specially designed low noise input transistors allow the 
4136 to be used in low noise signal processing applications 
such as audio preamplifiers and Signal conditioners. 

DESIGN FEATURES 
• Unity Gain Bandwidth, 3MHz 
• Continuous Short Circuit Protection 
• No Frequency Compensation Required 
• No Latch-up 
• ,Large Common Mode and Differential Voltage Ranges 
• Low Power Consumption 
• Parameter Tracking Over Temperature Range 
• Gain and Phase Match Between Amplifiers 

~ SCHEMATIC DIAGRAM 
..c: ...... 
>-
,~ v+ O-----~~------~------~--_1~----~__, a: 

INPUTS 

CONNECTION INFORMATION 

t!,AYTHEO!J 
588 

-INPUT (A) 

+INPUT (A) 

OUTPUT (A) 

OUTPUT (B) 

flNPUT (B) 

INPUT (B) 

-Vee 

DC and DB 
Dual In-line Packages 

(Top View) 

Order Part Nos,: 
RM4136DC, RV4136 DB, 
RC4136DC. RC4136DC 

L..--+--+--+-O OUTPUT 

-INPUT (0) 

+INPUT (0), 

OUTPUT (0) 

+Vee 

OUTPUT (e) 

+INPUT (e) 

INPUT e 

~":"HEO]J 
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4136 

ABSOLOTE MAXIMUM ,RATINGS 
Supply Voltage ....•..•......••.• ; RM4136:±22V 

~ RV4136,RC4136:±18V 
Internal Power Dissipation (Note 1) ........•.• 800mW 
Differential Input Voltage . • . . • • . . . •• • . . . . . .. ±30V 
Input Voltage (Note 2) ..•. : .•.. ': ' ..•.•• , . • .. ±15V 

,Storage Temperature Range .....•.... -650C to +150oC, 
Opetating Temperature Range •. ' RM4136: ,..550C to +1250C 

RC4136:, QOC to +700C 
,RV4136: -400C to +850C 

Le,ad Temperature (Soldering, 60s) .••....••... ,300oC 
Output Short-Circuit Duration (Notll 3) •..•... Indefinite 

ELECTRICAL CHARACTERISTICS (Vcc = ±15V, T A = +250C unless otherwise noted.) 

RM4136 
'. 

IW4136; RC4136 
PARAMETER CONDITIONS 

MIN TYP MAX MIN TVP MAX 

Input Offset Voltage - .RS";;10kO 0.5 4.() 0.5 6,.0 

1!"I.put Offset Current' 5.0 150 5.0 200. 

Inr;>ut Bias Current 40 400 40 500 

Input Resistance 0.3 5.0 0.3 5.0 

Large-Signal Voltage Gain RL;;a. 2 kQ I 

Vout = ±10V 50,000 300,000 20,000 300,000 

Output Voltage Swing RL,;;;'10kO ±12 ±14. ±12 ±14 I 

" RL;;a.2 kO ±10 ±13 '±10 ±13 

Input VoltaQ9 Range ±12 ±14 ±1'2 ±14. 

Comrt'lon Mode Rejection Ratio RS";; 10 kO 70 100 60 100 

Supply Voltage Rejection Ratio 
. 

RS";;10kO 10 150 10 159 '. , 
Power Consumption R L = 00, All Outputs 21.0 340 .210 340 

Transient Response Vin =20mV 

(unity gain) RL=2kO 

CL";; 100 pF 

Risetime 0.,13 0.13 

Overshoot 5.0 5.0 

Unity Gain Bandwidth 3.0 3.0 

Slew Rate (unity gain) RL;;a.2 kO 1.5 ,1.0 

Channel Separation f = 10 kHz ., 
(open loop) RS = 1 kn 105 105l> 
(Gain = l00) f = 10 kHz 

RS,= 1 ko 105 - 105 

The followingspecificatJqns apply for -550C";;T A.so;; +1250C for RM4136; OOC";; T A ~+700C for RC4136. 

Input Offset Voltage Rs": 10kO 6.0 
I 

7.5 
Input Ci>ffset Curren~ 500 

..-
300 

Input B,ias Current 1500 800 
Large.Signal Voltage Gain RL;;a. 2 kfl 

Vout ic ±10V 25,000 
I 

15'000 'I 

qutput Voltage Swing RL;;;'2 kO ±10 ±10 . 
. Power Consumption TA= High 180 joo 180 ! , 300 .. ., TA = Low , 240 400 240 400 

NOTE,S: '1. Rating applies for case temperature to +250 C; derate linearly at 6.4 mW/oC for ambient temperatures above +250 C. 
2. For s,upply voltageS less than t 15V the absOlute maximum input voltage is equal to the supply voltage. 

'3. ·Short·circuit maybe,to ground or one amplifier only. ICC = 4smA (typicall. 

@) Ie MASTER,1m 
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.mV, 

nA 

nA 

MO 

VN 

V 

V 

V 

\ dB 

pVN 

'mW 

p.s 

% 
MHz' 
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dB 

dB 

mV 

nA 
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VN 
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Voltage-to-Frequency Converter 

GENERAL DESCRIPTION 
The RC4151 and RM4151 provide a simp'le low-c~st method 

. of A/D conversion. They have all the inherent advantages of 
the voltage-to-frequency conversion technique. The output of 
RC4151/RM4151 is a series of pulses of constant duration. 
The frequency of the pulses is proportional to the applied 
input voltage. These converters are designed for use in a wide 
range of data conversion and remote sensing applications. 

. SCHEMATIC DIAGRAM 

+Vcc 

@ 

CONNECTION INFORMATION 

4151 

'\ 

DESIGN FEATURES 
• Single Supply Operation (+8V to +22V) 

• Pulse O",tput Compatible With AU Logic Forms 

• Programmable Scale Factor (K) 

• Linearitv ±O.05% typical-precision mode 

• Temperature stability ±100% ppm/DC typical 
r / 

• High Noise Rejection 

• Inherent Monotonicity 

/ • Easily Transmittable Output 

• Simple Full Scale Trim 

• . Single-Ended Input, Referenced to Ground 

• Also Provides Frequency-to.Voltage Conversion 

TE (TO-gg) METAL CAN 
(Top View) 

NB MINIATURE 
DUAL-IN-L1NE 

(Top View) 

,PIN , FUNCTION 

CURRENT SOURCE 

G:~YTHE03] 

590 

Order Part Nos.: RC4151T. RM4151T 

NOTE: PIN 4 CONNECTED TO CASE 

2 
3 
4 

5 
8 
7 

Order Part Nos.: RC4151NB. RV4151NB 8 

SCALE FACTOR 
LOGIC OUTPUT 
GROUND 
PNE-SHOT R. C 
THRESHOLD 
INPUT VOLTAGE 

Vee 

~YTHEo3] 
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4151 VOltage-to-Frequency Converter 

ABSOLUTE MAXIMUM RATINGS 
SupplyVqltages .................. +8.0 to +22V 
Output Sink Current ......... ' .......... ~ 20m A 
Internal Power Dissipation ........ ' ...... " 500mW 
Input Voltage ............... , .. ,! -0.2V to +V CC 
Output Shott Circuit to Ground ......... Continuous 

Storage Temperature Range 
RM4151 .....•............. -650Cto+150oC 
RV4151 ................. , .. -550C to +1250 C 
RC4151 .. '........... ...... -550 Cto +1250 C 

Operating Temperature Range 
RM4151, .....•............. -550 C to +1250 C 
RV4151 .. , .........•. ' . .. . . . . -40oC to +850 C 
RC4151 ...................... OOCto+700 C 

ELECTRICAL'CHARACTERISTICS (VCC = +15V, TA;" +250 C,unless otherwise specified) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Supply Current , 8V< Vec < 15V 2.0 3.5 6.0 mA 

15V < VCC < 22V 2.0 4.5 7.5 mA 

Conversion Accuracy 
'Scale Factor Circuit Figure 3, VI = 10V 0.90 1.00 1.10' kHz/V 

RS = 14.O'k 

Drift with Temperature Circuit Figure 3, VI = 10'V - ±100' - ppM/OC 

Drift with V CC Circuit Figure 3, V I = 1.O'V - 0.2 1.0 %/V 
8V<VCC< 18V 

Input Comparator 
bffset Voltage - 5 10 mV 

Offset Current - ±50' ±100' nA 

, Input Bias Cuirent - -10'0' -30'0' nA 

Common Mode Range {Note 1) , 0' O'toVcC-2 VCC -3.0' V 

One-Shot 
Threshold Voltage, Pin 5 0'.63 .667 0'.70' xVCC 
Input Bias Current, Pin 5 -10'0' -50'0 nA I -
Reset VSAT Pin 5, I = 2.2mA - 0'.15 0.50' V 

Current SOurce 
Output Current (RS = 14.O'kll) Pin 1, Figure 2, V = 0' - 138.7 - J.1A 

Change with Voltage Pin 1, V = O'V to V = 10'V - 1.0' 2.5 J.1A 

Off Leakage Pin 1, V = O'V - 1 50'.0' nA , ' 

Reference Voltage Pin 2, Figure 2 1.70 1'.9 2.0'8 V 

Logic Output 
, VSAT P!n 3, I = 3.O'mA - 0'.15 0.50' V 

VSAT ~ Pin 3, 1= 2.0mA - 0'.10' 0.30' V 

Off~eakage - .1 1.0 J.1A 

Not~ 1: Input Common Mode Range includes ground. 

r;YTHE()~ t[AYTHEO;J 
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Quad Operational Amplifier 

DESCRIPTION 

The RM4156/RC4156 is a monolithic integrated circuit, 
consisting of four independent high performance operational 
amplifiers constructed with the planar ~pitaxial process. 

These amplifiers feature guaranteed A.C. performance which 
far exceeds that of the 741 type amplifiers. Also featured 
are excellent input characteristics and guaranteed low noise 
making this device the optimum choice for audio, active 
filter and instrumentation applications. 

SCHEMATIC DIAGRAM 

FEATURES 

• Unity Gain Bandwidth 
• High Slew Rate 
• Low Noise Voltage 

Typical 

3.5 MHz 
1.6V/IJ,S 
O.8IJ,V 

• Indefinite Short Circuit Pro~ection 
• No Crossover Distortion 
• Low Input Offset and Bias Parameters 
• Internal Compensation 

4156 

Guaranteed 

2.8 MHz 
1.3V/IJ,S 
2.01J,V 

r----,----~--t--....::....----1----_.,.----_T---O+vcc 

Rl 
4110tJ 

R3 
11K 

R4 
22K 

R9 
30 

R8 
150 

r--+-----I----OOUT 

NEXT 
AMI' 

R2 
lOKI! 

Fl 

L..---...--'-----'---'---'---~-.-..------~--06__~_o-VCC 

CONNECTION INFORMATION 

• 
OUTPUT A OUTPUT 0 

-VIN A -VIN 0 

+VIN A +VIN 0 

V+ V-

+VIN B +VIN C 

-VIN B -VIN C 

OUTPUT B OUTPUT C 

[[AYTHEOEJ 
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4156 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage . . .'. . . . 

Interoal Power Dissipation (Note 1) 

Differential Input Voltage 

Input Voltage (Note 2)_ 

Output Short Circuit Duration (Note 3) 

. ±20V 

880mW 

/" .±30V 

'. ±15V 

Indefinite 

Storage Temperature Range '. 

Operating Temperature Range RM4156 

RV4156 

RC4156 

Lead Soldering Temperature (69 sec)' 

Ef-l;CTRICAL CHARACTERISTICS V cc ± 16V T A +~oC unle~ otherwise specified, 

-65, to +l50oC 

-55 to +125°C 

-40to f85°C 

o to +70oC 

300°C 

( 
RM4156 RV4156/RC4156 

PARAMETER CONDITIONS ,MIN TYP MAX MIN TYP MAX UNITS 

'" 
Input Offset Voltage RSEO; 10 Kn 0.5 3~0 1.0 5.0 mV 

Input Offset !:urrent 15 30 30 50 nA 

Input Bu.. Currant 60 200 6D 300 nA 

Input "asistance 5 5 Mn 

Large Signal Voltage Gain RL;> 2 KnvnllT ±10V _ 50,000 '100,000 25,000 100,000 V/V 

Out~t Voltage Swi~g RL;> 10Kn, ±12 ±14 ±12 ±14 V 

RL;>2 Kn _ ±10 ±13 ±10 ±13 V 

Input Voltage Range ±ll ±14 ±12 ±14 V 

Out~t Resistance 230 230 n 

Output Sh,ort Circuit Currant ' , 25 25 mA 

Common Mod., Rajaction,RlItio RSEO; 10 KO , 80 80 dB 

Power Supply Rijection Ratio RSEO; 10 KU 80 80 dB 

SuPPlY Currant (allamplifiars) RL = 00 4.5 5.0 5.0 7.0 mA 

Transient Raiponse 
, 

RiseTima 50 
J 

,75 ns 

Overshoot 25% 2~% % 

Slew Rate 1.3 1.6 1.3 f.6 VIps 

Unity Gain BandWidth 2.8. 3.5 2.8 a.S MHz 

Phase Margin 'Rt = 2 Kn Rc = 50 pF 50 50 degrees 

Full Power BandwidJh ~O "20Vp-p 20 25 20 25 kHz 

,Input Noise Voltage f .. 20 Hz to 20 ktlz 0.8 2.0, • 0.8 2.1) JlV RMS 

Input No. Currant f .. 20 Hz to 20 kHz ~5 15 pA RMS 

~ ~nnel $&paration 108 ' - 108 dB 

, The ~ng 'lJ8Ci!i~ons apply tor-65°C EO; T A EO; +125°C for RM4156, -40°CEO;T A EO;+s5°C for RV4156, 

, OOCEO;TAEOi;+70oCforRC4156.J" 

Input Offset Voltage RSEO;10Kn 5.0 6.5 'mY 

Input Offset Currant " 
, 

75 100 nA 

Input .,Ias Current 325 400 .nA 

Larga Signal Voltage Gain RL>2 Kn VOUT flO" ~5,000 15,000 V/V 

Qutput Voltage sWing Rl~Kn / flO ±10 V 

$upply . Cumint 10 
'" 

10 mA 

Ava,. Offset Voltage Drift 5 5 p.vfc 

.... : 1. Rati", eppIitIs for case temperetura of +2SoC maximum; derate linearity at 6.4 tnW/oC for temperatures above +2SoC. 
2. FOr sUpply voltages less t~ t 1SV ,'the absolute maximum input voltage i$ equal to the supply voltage. 

. . '3. Short circuit to Ground on ~n8 Mlplifiar only. .' " .. 

~YrHEO~ . 
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Dual Tracking Voltage Regulators 4194 

GENERAL DESCRIPTION DESIGN FEATURES 
The RM4194 and RC4194 are dual polarity tracking regula
tors designed to provide balanced or unbalanced positive and 
negative output voltages at currents to 200mA. A single ~x
ternal resistor adjustment can be used to change both outputs 
between the limits of ±50mV and ±42V. 

These devices are designed for· local "on-card" regulation, 
eliminating distribution problems associated with. single-point 
regulation. To.simplify application the regulators require a 
minimum number of external parts. 

The device is available in two package types to accommodate 
various power requirements. The TK (TO-66) power package 
can dissipate up to 3W at T A = 25°C. The D 14-pin dual in-line 
will dissipate up to900mW. 

SCHEMATIC DIAGRAM 

• Simultaneously Adjustable Outputs With One Resistor 
to ±42V 

• Load Current ±200mA with 0.2% Load Regulation 

• . Internal Thermal Shutdown at Ti = 175°C 

• External Balance for ±Vo Unbalancing 

• 3W Power Dissipation 

POSITIVE VOLTAGE AMPLIFIER r--------'"---

RO RSET 

REFERENCE UNIT r------,-----
I 
I 
I 
I 
I 
I 
I 
I 

~ 

I 
I 
I 
" 

I 
I 
I 
L 

L __ ~ ____ --------~ 

CONNECTION INFORMATION 

~YTHE03l 
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COMP -

SAL 

COMP + _~\.V_ 

TK (TD-66) Package 
(Bottom View) 

Order Part Nos.: 
RC4194TK, RM4194TK 

RO 

GNO 

L.. ___________ .....J 

VO+ v+ 

NC NC 

COMP+ GNO 

SAL RSH 

COMP- RO 

NC NC 

v- vo-

DC Dual In-line Package 
(Top View) 

Order Part Nos.: 
RC4194DC, RM4194DC 

C€:AYTHEO~ 
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4194 

ABSOLUTE MAXIMUM RATINGS __ 

Input Voltage ±Vto Ground .....•.. RM4194: ±45V 
RC4194: ±35V 

Input-Output Voltage Diffenmtail . . . .. RM4194: ±45V -
RC4194: ±35V 

Power Dissipation at T A = 250 C _ 
DPackage ................... " ..... 900mW 
TK Package . . . . . . . . . . . . . . . . . . . . . . . . .. 3.0W, 

Dual Tracking Voltage Regualtors 

load Current 
D Package ......... , . . . . . . . . . . . . . . .. 150mA 
TK Package .... ". . . .. . . . . . . . . . . . . . . .. 250mA 

Operation Junction Temperature Range 
RM4194 .................... -550 C to +1500 C 
RC4194 ..........•..•........ ooC to +1250 C 

Storage Temperature Range ........ -650 C to +1500 C 
lead Temperature (Soldering, lOs) ......... +3000 C 

ELE..CTRICAL CHARACTERISTICS (±5~VOU~VMAx; RM4194: -550C~Ti~+1250C; RC4194: 00C~Ti~+700C)_ 

RM4194 - RC4194 
PARAMETER CONDITIONS UNITS 

MIN TYP MAX MIN TYP MAX 

line Regulation I1VIN=O.lVIN 0.04 0.1 0.04 0.1 %VOUT 

load Regulation 4194TK: Il = 1 to 200mA 
" 4194DC: IL = 1 tol00mA, 0.001 0.001 0.002 0.004 %Vo/mA. 

TA = +25°C 
RM4194 = tj = -55°C - +125°C 0.002 0.004 0.002 0.004 %Vo/mA-
RC4194 = tj = O°C - +70°C 

TC of Output Voltage 0.002 0.015 0.002 0.015 %/oC 

TC of Output Voltage 0.002 0.015 0.003 0.015 %/oC 

Stand-By Current Drain \(IN = VMAX, Vo = OV +0.3 +1.0 +0.3 +1.5 
(Note 1) VIN = VMAX, Vo= OV 

mA 
-1.2 -2.0 -1.2 -3.0 

Input Voltage Range ±9.5 ±45 ±9.5 ±35 V 

Output Voltage Scale Factor Rset = 71.5K, Ti = 250C 2.42 2.5 2.58 2.38 - 2.5 2.62 KUN 

Output Voltage Range Rset= 71.5K 0.05 ±42 0.05 ±32 V 

Output Voltage Tracking 1.0 2.0 % 

Ripple Rejection f = 120Hz, Ti = 250C 70 70 dB 

Input~Output Voltage Il = 50mA 3.0 3.0 V 
Differential TA ='+25°C 

Output Short Circuit Current VIN ~ ±30V !"1ax, 300 300 mA 

Output Noise Voltage Cl = 4.7IJ,F, Vo = ±15V 
f = 10Hz to 100KHz 

250 250 IJ,V RMS 

Internal Thermal Shutdown / 175 175 oC 

THERMAL CHARACTERISTICS 

PARAMETER CONDITIONS 
PACKAGE 

DC TK (TO-66) 

Power Dissipation TA = 250C lW 3W 

TC= 250C 2.2W 17.5W 

Thermal Resistance Junction to Ambient, e J-A 128°C/W 41.60C/W 

Junction to Case, e J-C - 550C/W 7.150C/W 

NOTE: 
±IQuiescent will increase by 5OItA/VOUT on positive side andl001tA/VOUT on negative side. 

~YTHEO!) [EAYTHEOEJ 
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Fixed ±15V Dual·Trac~ing Voltage Regulators 4195 

. GENERAL PESCRIPTION 
( .. 

The RM4195 and RC4195 are dual polaritytracking.regulators 
designed to provide balanced positive and negative 15V out
put voltages at currantst.o 100mA. These devices are designed 
for local lion-card" regulation eliminating distribution problems 
associated with single point regulation. The regulator is in
tended for ease of application .. Only two external components 

. are required for operation (two 10JlF' bypass capacitors) . 

The device is available in three package types to accommodate 
vari,ous applications requiring economy, high power dissipa
tion, and reduced component density. 

SCHEMATlq DIAGRAM 

-
DESIGN FEATURE;S . 
• ±15V Operational Amplifier Power at Reduced Cost 

and Component Density 
• " I 0 

• Thermal Shutdown at Ti = +175 C in Addition to 
Short- Circuit Protection 

• Output Currents to 100mA 

• May be Used as Single Output Regulator with up to 
+50V Output 

• Available in TO-66,TO-99, and 8-Pin Plastic Mini-DIP 

_-..... - ..... - ..... ..,.;----..;..--.-..,.;--------..--....... --0 +Vin 

r-----+---i---() COMP.+ 

GROUND 

COMP.- - ..... -----~~--<l +15V 

""'--------+---0 BALANCE 

t--t---+--Q -151.1 

'--... - ..... ----6----...... -----~---...... -----...... .--__o .-Vin 

:COMP " 

t;VTHEO?J 
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GND BAL 

COMP+ +15 VOUT 

NC NC 

+VIN 

TK (TO-66) Power Package , 
(Bottom View) 

Order Part Nos.: 
RC4195TK, RM4195TK 

+VIN 

TE Metal Can Package 
(Top View)· 

Order Part Nos.: 
RC4195T, RM4195T 

COM~+ 

GNO 

COMP-

-VIN 

N8Dualln-line 
(Top View) 

Order Part No.: 
RC4195NB 

'+VIN 

+15VOUT 

BAL 

-15 VOUT 

tiAYTHEO]J 
@ . Ie MASTER 1977 



j' 

4195 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage ±V to 'Ground-. • . . • . . .•. .. . . .. ±30V 
Power Dissipation @ T A = +25°C '. . 

TK Package .........•..•......•....... 2.4W 
T Package . . . . . . . . . . . .. . . . . • . . . . • . . . 800mW 
NB Package ..•••...•........ ' ..... ~ .. 600mW 

Load Current . . 
TK Package .... ' ........ ' ... " . • . • . . . .. 150mA' 
T, and NB Package ..•............... , .~l00mA 

Operating Junction Temperature Range '. 
'RM4195 ...................• -55°C to +150°C(' 
RC4195 .........•...•...•..•• O°Cto+125°C 

Storage Temperature Range . . 
RM4l95 .•.... : .......•..••. -6QoCto+150°C 
RC4195 ..••........ , •. '. • . •. -65°C to +150oC 

Lead Temperature (Soldering, lOs) .•.....•.. +300°C 

ELECTRICAL CHARACTERISTICS (IL = 1mA,Vcc-= ±20V, CL f 10j.LF unless otherwise specified) 

~A~AMETER CONDITIONS 
RM4195/ ·RC4195 ' 

UNITS , MIN TYP MAX . MIN TYP MAX 

Line Regulation VIN = ±18 to ±30V 2 20 2 '20 mV 

Load Regulation I L = 1 toTOOmA 5 30 5 3.0 mV 

Output Voltage Temperature 
Stability . 0.005 0.Q15 0.005 0.015' %fC 

Standby Current Drain )lIN = ±30V, IL" OmA ±1'.5 ±2.5 ±1.5 ±3.0 mA 

Iinput Voltage Range 18 30 18 30 V . , 

Output Voltage .. Tj''F +25°C 14.8 15 15.2 14.5 15 15.5 V 

Output Voltage "tracking ±50 ±150 ±50 ±300 mV 

R ippleRejection f = 120Hz, Tj = +25°C 75 75 dB 

Input-Output Voltage 
Differential IL = 50mA 3 3 V 

Short-Circuit Current T j =+25°C 
I ., ').... 

220 220 mAo 

Output Noise Voitage T j = +2.s°C, 
j.LVRMS f = 100Hz to 10kHz 60, 60 

Ipternal Thermal Shutdown 175 I 115 °c 
I 

THERMAL CHARACTERISTICS , 
' . 

PACKAGE 
. ' 

.. 

. PARAMETER CONDITIONS 
NB . T (TO-99) , tK (TO-66) 

. UNITS 

-
TA = 25°C 2.4 

! 

. Power Dissipation 0.6 0.8 W . 
. Tc =2~oC 2.1 9 

Thermal Resistance, 8J.c 70 17 

(JJ-A 210 185 62 
°CIW 

, 
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'Operational Amplifier-' 
r ' , " 

D,ESCRIPTION 
( 

The HA-4741 is a monolithic integrated circuit, consisting 
of four independent.operational amplifiers constructed with 
the planar epitaxial process. 

These amplifiers feature AC and DC' performance which 
I 

exc~d th/ilt of the 741 type amplifiers. Its superior 
bandwidth, slew rate and noise characteristics make it 
an excellent choice for active filter or audio amplifier 
applications. ' . 

SCHEMATIC DIAGRAM 

HA-4741 

FEATURES I. Unity Gain Bandwidth 3.5 MHz (typical) 

• . High Slew Rate 1.SV IpS (typi~al) 

• Low Noise Voltag~ 9nV/v'RZ(typical) 

'. Input Offset Voltage a.5mV (typical) 

• InplJt Bias Current SOnA (typical)' 

• Indefinite Short Cir~uit Protection 

• No Crossover Distortion 

• Internal Compensation 

• Wide Power Supply Range f 2V to ± 20V 

r------...;...---t"-------'-+-----'1r----;-----t"----()+vcc 

\ I 

Rl 
4Il1O 

-VI~ 0----+-----, 

R3 
11K 

R4 
UK 

. CONNECTION INFORMATION 

598 

, ,', , 
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OUTPUT A 

-VIN A 

+VIN A 

V+ 

+~IN B 

-YiN B 

OUTPUT B 

R& 
20 

R1 
20 

RI 
158 

r---t---'----t--'---OOUT 

NEXT 
AMP. 

R2 
10K!! 

OUTPUT D 

-VIN 0 

+VIN 0 

V-

+VIN C 

-VIN C 

OUTPUT C 

Fl 
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ABSOLUTE MAXIMUM RATINGS 
Supply Voltage . .'. • • .'. , 

. '. 
Internal Power Dissipation (Note 1) 

Differential Input Voltage 

Input Voltage (Note 2). '. " . . 

· ±20V 

880mW 

· '±aov 
· ±15V 

Storage Temperature Range . , 
Operating Temperature Range 

HA-4741-2 .•... 

HA-4741-5 

Output Short Circui~ Duration (Note 3) Indefinite Lead Soldering ~emperaturei(60 sec) 

ELECTRICAL CHARACTERISTICS V CC ±15V T A +25°C unless otherwise specified 

HA-4741 

° . ;-55 to +125 C 

o to +700C 

/300oC 
! 

, HA-4741-2 , ' HA-4741-5' 

PARAMETER /' CONDITIONS MIN TYP MAX MIN TYP MAX UNITS 

/ 
' . ) 

, 

Input Offset\loltage RS~10Kn. 0~5 3.0 1,0 5.0 mV 

Input offset Current '-15 30 30 50' nA 

Input Bias Current 60 200 60 
( 

300. 'nA 
" 

Input Resistance 
\ ' , 

Mn . ~ 5 
-

large Signal Voltage :Gain RL .~2 KnVOUT±10V 50,000 100,000 25;000 50,000 V/V 
,. 

Input Voltage Range ±12 ±f2 V 

Output Resista!lce . 300 300 n 

Output Current 
( 

VOUT ±10V ±5 ±15 ±5 ±15 mA 

Common Mode Rejection .Ratio Rs~10 Kn4lV~±5V 80 80 dB 

Supply Current (all amplifiers) Rl = 00 4.5 5.0 i 5.0 1.0 !1lA 

Transient Response 
.' , 

Rise Time 75 
I 

75 ns 

Overshoot / 25% 25% % 

Slew Rate 1.6 1.6 
,. 

V/JIS 

U,)ityGain Bandwidth 3.5 3.5 MHz 

Full·Power Bandwidth Vo =. 20V p-p RL .. 2K 25 25 kHz 

Input Noise Voltage f = 1kHz / 9 9 . nVIJT(i. 

Channel Separatiow -108 -108 dB 

The fol/owing specific~tions apply for -55°C~ T A ~ +125°C forHA~741-2,00C ~ T A ~+700C for HA-4141-5. 

Input Qffset Voltage RS~10 Kn I 4.0 5.0 5.0 6.5 mV 

Input Offset Current 75 , 100 '.nA 

Input Bias Current 325 400 nA 

large Sjgnal Voltage Gain Rl >2 KnVOUT ±10V 25,POO 15,000 V/V 

Output Vol.tege Swing Rl~U)l.<n ±12 ±13.7 , ,±12, i13.7 / V, 

Rl~2Kn ±10 ±12.5 , ±10 ±12.5 V 

SupplyCurTeilt (all Amplifiers)' I 
I 

,: 10 I 10 !'JA , . 

Average Offset Voltage Orift/ 
/ 

5 , 5 p.vfc 
Common Mode Rejection Ratio RS ~10 KoaV ±5V , 74' 74 : dB , " 
Power Supply Rejection Ratio RS~10 Kn4lV ±5V 80 80 dB i 

Not .. : ;. Rating applies for case temPel1!ture of +250C maximum; derate linearity at 6.4 mW/oC for temperatures above +2~oC. 
2. For supply voltage less than :t15V,the ab~lute maximum input vOltage is equal to the SUPPlY voltage-

. 3. ~hort circuit to ground on one amplifier only. . . -
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DF215 DUAL SET POINT TIMERICOUNT.ER 
Features 
• Two Timed Outputs for Versatile Equipment Control 

• 0.1 Second Timing Interval Resolution 

• Electrically Selectable MOde Control for Event Counting, 
50 Hz Time Refererice, or 60 Hz Time Reference 

• Single or Continuous Cycle Operation 

• 16 ms ,Accuracy, 
., Start Input Lock Out 

• 4 Multiplexed Digits'With Parallel Segment Outputs 

• Single Unregulated Power Supply (8 to 20 Volts)' 

• Low Power (Typically 5,0 mW) 

• Internal Oscillator for Logic Timing 

DF213 DF214 DIGITAL STOPWAT.CH 
FeatUres 
• . Two'independent Timing Functions 

• Remote Contrcil for Preci,sion Timing 

• On Chip Amplifier for 3.2768 MHz Crystal Oscillator 

• Multiplexed. BCD Display Outputs 

• Selectable Digit' Strobe Duty Cycle for Low or High 
Ambient Light Conditions 

• Leading Zero !1uppression 

• Prov,ision for Low Battery, Indication 

• Electronic tnterlock Prevents Accidental Retet 

• ,Selectable Round-up or, Round·off for Five Digit Display 

• Maximum CO\lnt to Zero Rollov~r 
DF213 59:59.99 to 00:00.0 
DF214 99,999 Minutes to 00.000 Minutes 

Applications 
• Sports Timing,- Auto Racing, Track, Swimming, Rodeo, 

"'S~iling, Football, Soccer ' 

• Industrial Timing - Testing, Time-Motion Studies .. Pro.
cess Timing 

• Scientific Timing - Chemical Reaction Timing, Mechan-
, ical Stress Timing, Animal Behavior'Studies ' 

DF211 ,CMOS WATCH CHIP 
Features 
• Multiplexed 4 digit, 7 segment ,LED watch chip. 

• Days, hours, miJlutes~ seConds. 
.... Days, hours, 'or minutes can be set independently; sec: 

ondsC!lnbe ~ynchronlzedto another time sour~_ 
• Operation from 2.7 to 3.4 volts (two silver-oxide bat· 

teries). Funbtionality down to 2.1 V typical. 

- (§) Ie MASTER 1977 

Description 
The DF215 is a P-channel, depletion load MOS device con
taining all the necessarylogi<; to implement a single or dual 

,set point timer or ,counter. The device typically uses one or 
two thumbwheel switch bilnks to provide two sequential,' , 
fully, selectable, accurate intervals for equipment cqntrol. 
Figure 1 'shows the control output response, The D,F215 
either counts events or time intervals using a 50 H,z or 60 
Hz power line time base. Multiplexed outputs provrde the 
total elapsed time (or number of events) fro;', start for 
display. Plea$e see subsequent pages for morJ detailed, 
Applications' information. 

OUTPUT VSS ,-:: -
B VOD,-_ 

:~ 
Ii 

OUTPul ~:';::'~ ;::' P;.J"':: 

;' START Vss-
VOD- 1..... ___ ...1 TIME OR 

L+~ ____ --~+-,-------'f"" ~~~e~~TS 
START 

Applications 

A SET POINT. 

Timing Diagram, 
Figure 1 

• Industrial ProCess Control 

• Commercial Food Preparation Control 

B SET POINT 
fCOUNTE~ STOPS) 

• \ Automatic Feed, Fluid, or, Material Dispensing 

• Step and Repeat Control 

Description 
The DF21,3 and DF214 are P-Channel MOS devices cont,!in' 
ing' all the necess'ary logic to implement' severill 'configura
tions' of ad igital stopwatch. A 3.21'68 MHz crystal oscillator 

I provides an extremely accurate time reference. Each device 
'contains two timers that operate independently, 

The holding latch is updated continuously from timer A or 
timer iB or it can "freeze" the display time a! a touch ~of a 

'buttoh. Thi~ configuration allows versatile e~ent timing with 
"Split" capability norrriaily requiring skilled manipulation of 
two stopwatches. The DF213 times ih mim:tes,seconds, and 
hundredths of a second providing up to six digits of display_ 
The DF214 times in/minutes and thousandths of a minute 
providing five digit~ of, display: 

• Provision for low battery indication. 

• Debounce circuitry provided on all switch inputs. 

• 12 or 24 hour display option, with "AM" indication on 
the 12 hour OPtion . 

• Selectable digit strobe duty cycle for high and low am-
bient light conditions.' \ 

601 
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DF215 DUAL SET POINT TIMER/COUNTER 

602 

ELECTRICAL CHARACTERISTICS 
All voltages referenced to V DO (pin 28). 

CHARACTERISTIC 

1 P Vss 
_0 

W 
2 E ISS 

R 

3 0 IOL (All Outputs) 
_U 

4 T IOH (All Outputs) 

5 IIH -
6 IlL" 

-
7 VIH 

_I 
8 N 

P VIL 
-U 

9 T VIH 
_S 

10 VIL .- Count Input (pin 21J 
11 IIH -
12 IlL 

13 Fasc -
14 Digit Strobe Duty Cycle 

-
15 Resolution 

-
16 Accuracy 

-
17 Pulse Width 

-;-

18 Frequency 

- Count Input 
Frequency in 

19 Continuous Cycle 

Mode 

FUNCTIONAL DESCRIPTION 

MIN TYP' 

8.0 10.0 

4 

12 

-2 

20 

-80 

Vss -1.5 

0 

VSS-4 

0.1 

40 

12.5 

0.1 

-16 

75 . 

0 

" 1.0 Set Point Inputs- The OF215 continually compares the 
number in the main counter to one of the two 4-digit num
bers provided by external thumbwheel switches or fixed 
diode arrays. These 4-digit numbers are designated set points 
A and B. Two 4-bit wide BCD input ports are used to read 
set points A and B in a bit parallel, digit serial fashion. The 
least significant digit is entered first during the 01 strobe 
time. Digit two, digit three, and digit four (MSO) are entered 
during the strobe times of 02, 03 and 04 respectively. This 
is easily implemented by strobing the thumbwheel switches 
with the digit strobe outputs. Each port input has an in
ternal pull-down resistor to VDO 

2.0 Control Outputs - Dual Set Point Operation - There 
are two control Cjlutputs, designated output A and output B. 
Both outputs are low (V DO) when the main counter is reset. 
Output A goes high (to VSS) at start and r!lmains high during 
t.he first interval. Output A goes low and output B goes high 
when the A set-point compares with' the main counter to 
start the second interval. Output B goes low and the counter 

. stops "when the B set point compares with the main 
counter. 

TEST CONDITIONS 
MAX UNITS UNLESS OTHERWISE NOTED: 

Vss = 8 V. TA = 25°C. Fosc'" 40kHz 

20.0 V 

I No Output 7 vss = 8 V 
rnA 

10 Vss = 20 V 1 Loads 

60 ~A VOL =O.4V 

rnA VOH =6.0V 

VIH = 8 V 
~A 

VIL = 0 V 

Vss 

VSS-6 
V 

Vss 

150 
, 

~A 

-150 

kHz 

% 

Sec 999.9 sec. Range 

4 rnS Accuracy =' Reading - Actual Time 

~S 

710 
Hz 

60 50% Dutv Cycle 

2.1 Control Output - Single Set Point Operation - The 
OF215 will operate as a single set point timer by connecting 
the single ,thumbwheel switch bank to the B input port. The 
A port is not connected. In this mode output B goes high at 
start and remains high during thE! timed interval. O\.ltput B 
goes low and the counter stops wh'en the time register 
compares with the set point. 

3.0.Start Input' (pin 25) - The first VSS to VOO transition 
of the Start input resets and starts the main counter. Subse
quent transitions are ignored until 1.5 mS before the end of 
the second interval. The Start input must then be at VSS for 
50 p.s before the next start transition is recognized. 

4.0 Count Input (pin 21) - Connect this input to the AC 
line, power transformer secondary, or an event counting 
transducer through a protection resistor (see Figure 8). The 
count input impedance is very high near the switching point. 
Internal clamping circuitry prevents the pin voltage from 

" exceeding the supply voltage . 

© Ie MASTER 1977 



5iliconix incorporated • • Tel (408) 2468000 S,)I7I1 Cldld, Cd/lilllll/,1 C)50r;,j 

DF215 DUAL SET POINT TIMER/COUNTER' 
APPLICATIONS 

Vss A, 
A, ., ., .. .. 
D, 

0, 

VD. 

A< 
AI 
SlART IN 

OSCIN 

TEST IN 

COUNT IN 

5£01: 

01 SEGf 

D.i SEGe 

OUTA SEGd 

,OUT1I SEQ c 

SEG,b SEGg 

Order Number 
DF215CJ 

r 

,. 
13 OUTA A, AS STAAT 25 

..l!!SET 

,.-------++-0 OUTPUT 
A 

.------t-H:> OUTPUT • 

, " 

900 Second Timer Small; LED Display h,terface 

" 
Vss 

! ! 
SET POINT A SWITCHES· 

91 8·1 212/1 
II 

Interval Timer - Typical Dual ~t Poi,"t Application 
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l 144 LOW~POWER TRIPLE OPERATIONAL AMPLIFIER 
Description 

The L 144 is a monolithic low-power triple operational' 
amplifier stabilized for all feedback configuration's and 
capacitive loads by internal gain compensation. Low power 
requirements permit high voltage operation across the rated 
temperature range, as well as battery operation from ±1.5 V. 

Features 
\. • External Contl'oIof Supply Current and Output Drive 

• Operation with ± 1.5 V to ± 15 V P~wer Supplies 

• 80 dB Gain with 20K n load 
• ± 30 V Differential Input Voltage Range 

• Drives Large Capacitive Loads' (>1000 pF) 
, • Internally-Compensated 

• Continuous Short-Circuit Protection 
• Monolithic Construction 
• Slew ,Rate 0.4 V/ILs Typical 

V,N 

v·"'t.SV 

·3 
10K!! 

Active Filter 

Instrumentation Amplifier 

SAND 
PASS PD"".5mW 

L16115 iLW MICROPOWER QUAD COMPARATOR 
Description 
The L 161 is a monolithic quad micropower comparator 
circuit, with an external control for varying supply current, 
input bias current and output current drive. This is ac
,complished by a single resistor connected to V+ which 
controls the bias current to a series of current mirrors 
which supply bias to a differential amplifier. The L 161 
finds applications in areas where low powered battery 
operation and CMOS compatibility are required. The 
ability to control comparator characteristics makes this a 
very ve~atile dev~ce. ' 
Features 
• Power Dissipation as Low as 15 p.W 

• External Control of Supplyc;urrent and Output Drive 

• Operation with ±1.S V to ±18 V Power Supplies 

• Single Supply Operation 

• Gain Greater than 20K 

• Sensing Near Ground 
• ±36 V Diff~rential Input Voltage Range 

• 'Slew Rate 3 V/p.s Typical 

• CMOS Logic Compatible 
• Operation in Low and High Power Modes 

lM~909 MICROPOWER lED FLASHER 
Description 
The LM3909 is a monolithic oscillator specifically de
signed to flash Light Emitting Diodes. By usipg the timing 
capacitor for voltage boost, it delivers pulses of two or 
more volts to the LED while operating on a supply of 1.5 V 
or less. The circuit is inherently self-starting, and requires 
addition of only a battery and a capacitor to function as an 
LED flasher., ' 

Features 
• Operation Over Onlt Year From One C Size Flashlight Cell 

• Bright, High Current LED Pulse 

V,N 

VOUT 

Double Ended Limit Detector CMOS Line Receiver 

v,. VOUT 

. Zero Crossing D'etector 

• Minimum External Parts 

• Low Cost 

• Low Voltage Operation, From Just Over 1 V to 5 V 

• Low Current Drain, Averages Under 0.5 mA During Bat
tery Life 

-. Powerful; As An Oscillator Directly Drives An 8 n Speaker 

• Wide Tjlmperature Range 
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MEMORy ....... . 

The Master Selection Guide provides sufficient informa
tion to make initial producf'-selecti'ons, to lead you to a 
gr~up of device numbers and manufacturers' names. It 
enables you to finc;f the. products which are most appro-

. priate to fulfill your major requirements and then pro
vides aata for many of· the more important' products. 

, All devices that appear in this section, both in the initial 
selection guide and in the data 'Pages, are ,ncluded in 
the Part Numbe.r and Product Indexes. These index list-
ings lead to the pag~ and the line on that p/ilge where. 
each device appears. . 

The Memory Section provides initial selection informa
tion and data on PROMs, RAMs, and ROMs as well as 
other memory devices: In these particular sections; the -
devices are characterized. by organization (words and 
bits/word) and by access times. In order to assu,re that 
the access times are comparable, whenever possible the 
values have .·been shown..;. in nanoseconds over the _ fUll ' 
rated. tempel:'ature range for the devices (i.e.; 0° to 10°C 
for commercial units and -55°C to 125°C for military 
units). The full temperature nanosecond value is marked 
"nsF." When this value isn't specified, the guaranteed 
nano_second ,(alue at room temperature is listed followed 
by "nsR"ln some cases a guaranteed val~e has not yet 
been established; ,then the typic;:al value is shown ,fol
lowed by "m~.""Typica'" values are invariably much 
faster than the ,guaranteed ones so that such listings 
place these 'memories higher on the list than they other
wise would appear. 

@ Ie MAS~ER j977 

Category Page 

Character Generators, 
( 

606 

Code Converters 607 

EAROMs 608 

FIFOs, UFOs 608 

PLAs 609 
" 

. PROMs 610 

RAMs . 
Dynamic 614, 
ceo - ·615 
Static 616 

ROMs 
Dynamic 624 
Static 624 

Shift Registers 
Dynamic 628 
Static. 629 

Detailed Product Information 
provided by: 

American Microsystems Inc. 634 
, 

EMM/Semi 663 

Harris Semiconductor 675 

Intel 683 

National Semi.conductor 986 
I 

Texas Instruments 1090 

The manufacturers listed above are pro
viding detailed information on their latest 
and most significant products. They.have 
made'this investment. to help you. S<:>me 
chose not to. .' 

" ' ' 

If .you want to. see more data in future,edi
tions, tell the manufacturers 'through their 
salesmen and distributors. . \ . 

605 
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MEMORY-Character Generator. 

Number of Number of 
Output Input Supply Output Input Supply 

Format Lines Logic levels Voltage Device Source Format Lines Logic levels Voltage Device Source 

. Character Generator. Character Generators (Cont'd) 

4x5 25 MOS -12,14 4881 Nortec 7x9 7 TTL .(Cont'd) 

5x5 25 MOS -12,14 4881 Nortec 
-3;5,12 NC6571A Nitron 
-3,5,12 NC6572 Nitron 

6x8 8 TTL -12,5 MM4241 t National -3,5,12 NC6573 Nitron 
-12,5 MM5241 National -3,5,12 NC6574 Nitron 

5x7 1 TTL 5 DM8678 National. 
-3,5,12 NC6575 Nitron 
-3,5,12 NC6576 Nitron 70 

5 MOS 0012 4481 Nortec -3,5,12 NC6580 Nitron 

TTL 5 R03~2513 EMM/Semi -3,5,12 NC6581 Nitron 

5 6061 MMI -3,5,12 NC6583 Nitron 

10 5 6055 MMI 5 2609 Signetics. 

-12,005 2513 Signetics 9 MOS -12,-24 EA3815 EA 
-12,5 3258 Fairchild 0012 EA4001 EA 
-12,5 35581 Fairchild 
-12,5 35582 Fairchild MOS/TTL 005 MCS2024 MOS 

5 R03-2513 GI TTL 5 6074 MMI 
-12,5 TMS2501 TI 5 6073 MMI 

7 MOS 0012 MCS1004 MOS -3,5,12 MCM6580 Motorola 80 

0012 MCS1005 MOS -3,5,12 MCM6581 Motorola 
0014 CG4100 SMC -3,5,12 MCM6583 Motorola \ 

Q) 20 

"C 
::l 

0014 TMS4103 TI -3,5,12 NC6580 Nitron 
-14,-28 MK2002 Mostek -3,5,12 NC6581 Nitron 

TTL 0012 EA40105 EA 
-3,5,12 NC6583 Nitron 

CJ 
C 

-12,5 3257 Fairchild 7 x 10 7 MOS/TTL 005 ,MCS2020 MOS 
-12,5 R05-2240S GI 

TTL 0012 EA4016 EA -12,5 MK2302 Mostek 
0 -12,005 2516 Signetics 7 x 11 1 TTL 5 CG5004L SMC 
+-' 
<..) 8 TTL -12,005 2516 Signetics 9x9 9 TTL -12,5 R05-5184 GI 
Q) 10 TTL -12,5 MK2408 Mostek , 5 5292 tMMI 90 
Q) 

Cf) 

~ 
30 

5 6292 MMI 
5x8 5 MOS 0012 MM4240 t National 

10 x 12 10 MOS/TTL 005 MCS2018 MOS 
7x8 4 TTL 5 N8228CB Signetics 005 MCS2025 MOS 

Q) 
+-' 

10 MOS 0012 EA4004 EA 

en 
«S 

35 MOS -12,14 4881 Nortec 

:::;E 7x9 1 TTL 5 DM7678 ~atiQnal 

5 DM7679 t National 
~ 

5 DM8878 National (724) 
5 DM8679 National 

.~ -12,5 MM4220 t National 
-12,5 MM5220 National 

7 MOS 005 . MCS2017 MOS 

40 TTL -12,5 S8584 AMI (834) 
-12,5 3260 Fairchild 
5 5290 tMMI 
5 6071 MMI 
5 6072 MMI 

,5 ·6290 MMI 
005 MCS2022 MOS 
5 MCM6571 Motorola 
-3,5,12 MCM6570 Motorola 
-3,5,12 MCM6571A Motorola 

50 -3,5,12 MCM6572 Motorola 
-3,5,12 MCM6573 Motorola 

. -3,5,12 MCM6574 Motorola 
.' 

-3,5,12 MCM6575 Motorola 
-3,5,12 MCM6576 Motorola 
-3,5,12 MCM6577 Motorola 
-3,5.12 MCM6578 Motorola 
-3,5,12 MCM6579 . Motorola 
-3,5,12 NC6570 Nitron 

, 

005,2 NC6570A Nitron 
60 -3,5,12 NC6571 Nitron , 

-3,5,12 NC6571 Nitron 
(Conl'd) 

t Military Temperature Range (-55°C to 125°C) • Typical Values 

606 Bold face indicates additional data is provided on the page ,!oted. 
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MASTER SELECTION QUIDE 

MEMORY-Code ,ConYerter' 

Coct8~ BIts Btta Supply Code COIMII'Ikm ' BIts anI Supply 
From To In Out ~ Voltage DevIce Sc!un:e' From To 'In Out Procell Volt. DevIce Source 

Code Converien C. Converter. (Cont'd) 60 

~2 
r 

ASCII-BCDIC 6 6 PMOS MM4220lR t National EBCDIC-

I =12 MM5220LR National HOLLERITH (Cont'd) , 

ASCII-J'aCorc 6 7 PMOS ,/;12 MM4220EK t National 5 MCM4070A, Motorola 

\ =12, MM5220EK National ' EBCDIe-

7 8 PMOS , =12 MM4220AE t,NatIonal saECTRIC 8 iI PMOS , =12 MM4230FE t Niltlonal 
,r =12 'MM52~AE National =12 MM5230FE National 
-12,5 MM4221RA t National HOLLERITH- \ 

-12,5 MM5221RR National ASCII 8 8 PMOS .,12 MM423QBO t National 
. 10 8 ~ PMOS -12,5 MK2503 t-Wstek =12 MM523OBO National 

) -12,5 MK2601 Mostek , =12 ,MM42alBUS, t National 
=12 MM423()QY t National ~12 MM5231BUS t National 
.. 12 MM5230QY National 

" HOLLERITH- -

70 

10 PMOS =12 'EA4015 EA EBCDIC 8 8 PMOS =12 MM423OQW' t National 

,ASCII- =12 MM5230QW Natlorial 
, r HOLLERITH 8 8 PMOS =t2 MM4231BUS National 9 10 PMOS -24 EA4034 EA 

=12 MM5231BUS NatIonal 

9 10 ' PMO$ ·24 '~ SA 
Mljltiple , i 
SEleCTRIC, , 

ASCII-RS244A HOLLERITH· 
and Vice Versa 6 8 PMOS -12,5 MM4221RQ t National EBCDIC-ASCII 

) 

-12,5 MM5221RQ ,National and VICe VerSa NMOS -3,5,12' MCM~1 ,Motorola 
20 Q) 

80 "C 

ASCII- ' , -3,5,12 ,MCM6562 Motorola . 
-3,5,12 NC6s61 Nltron, 

SELECTRIC 7 7 'PMOS -12,5 a512A Fairchild 

:::s 
CD 

=12 MM4230KP t National Multiple ASCII- , 
\ =12 'MM523OKP National SEI!ECTRIC, r 

r 

Bipolar tTl 
EBCDIC, ' 

BCD-BINARY 6 6 5 SN541~ , 
HOLLERITH NMOS -3,5,12 MCM6591 Motorola 5 SN74184 TI , 

NC6591 Nltron 

I· e: 
.e ..... 
0 
Q) 

BCDIe-ASCIl ,6 7 'PMOS =12 MM4220AP t National 
~12 MM5220AP National, SELECTRIC-

=12 MM4220LR t'Natlonal EBCDIC 8 8 PMOS =12, MM4230FE t National 
I 

, =12 Mtt15220lR National =12 MM5230FE , National 
! 

CD, 
(J) 

90 ~ 
Q) 

BCDI~IC ,6 7 PMOS =12 MM4220EK t National 
.. 12 MM4230JT t National 

..... 
q) 
as 

=12 \MM522OEK National 
=12 t-lM523OJT National ' r r - ::E 

BaUdot-~U 5 8 PMOS =12 MM42208L t National 
=12 MM5220aL 'National 

J .. 
, BINARY~BCD 6 6 r Bipolar 5 SN54185A tTl J 

5 SN74165A . TI , 
McM4067A 

! 
8 9 Bipolar 5 Motorola 40 

.5 MCM4068A Motorola 

EBCDIC-ASCII 8 , Bipolar 5 N8204 S!grie1lCs , ,J 
/' 

" 

.~OS MOStek -12,5 MK2503 
"- -12,5 MK2s01 Mostek 

=12 MM4230QX t Natloilal' 
=12 MM4231RP tNational ( 

=12 MM5230QX National " r 

=12: MM5231RP National 
-12,5 I' ",2461 . SigOetlcs 

50 - 10 PMOS =12 ~401~ EA' 
r 9 8 'PMOS =12 N2430 SIQneIics-.' \ 

I 
I 

12 8 Bipolar 5 DM8576AAA NatIonal 

EBCDIC-DCDIC 7 6 PMOS =12 MM4230JT t Nationill I, I 
\ 

=12 MM52aOJT ,National ' ' \ 

EBCDIc- ' \ 
HQU.ERITH 9 10 MOS -24 EA4034 EA 

10 PMOS -24 EA40a5 EA 

12 8 Bipolar ,5 MCM4069A Motorola 
(Cont'd) - I. 

t. Military Temp!Wature ,Range (-55'C to 125'0). 
, . 

• TyplcarVaJues 
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. MEMORY-EAROMs, FIFOs, LlFOs,· PLAs .-
BHs ACCNII 

. 
Per TIme Supply BHsI Data Rate Supply 

Words Word (Max) OUtput , Voltage oevIce !Source Words I Word MHz (max) Voltage 0e0iIce Source 

Electrically Alterable ROMs Flnt-In Flnt-Out (Cont'd) 

1 1 =20 N0M201 Plessey 40 9 1.0' 

• 2 
\ 

=20 0014202 Plessey 1.0 
1.0 

4 =20. NOM204 , Ptessey 
2,0 

8 8 20 NOM401 ' Pfessey 
64 4 0.7 

32 16 10/lSl' -28.5 ER2050 GI 

64, 4 1.0/ISF -15 TM~141-1 Toshiba 1.0 
/ 1.0 

1.5/1S1' . -15 TMM141-1 Toshiba 1.0 
-15. TMM141 Toshiba 

2.0' 
\ 2/1SF =15,5 NC7040 NHron· , 2.0' 

100 3.4 msF -35 ER1400 GI 5.0' 

256 ·4 _1/1S1' =15,5 NC7D50 Nltron 10'.0 

1.5/1S1' ' :15 TMM142 Toshiba 
10'.0' 

2/1SF =12 E1'111OS ' GI 
9 0'.25 

=12 1105 NCR I 

Lett-In Flnt-Out 
8 BOO nsF TS .5;12 "P0454 NEC , 
9 111Sf' TS -30,-12 MN1102 Pan8s0nic 18 4 

512 2 25,.sf! -30 NC7D1D NHron ,. 

1024 1 5/1Si' TS -30 NC7OS1 NHron ' Props-

NHron 
gallon 

25/ISR TS -30 NC701D Organlz8Uon Time Output 

TS -30 2400 NCR 
PLA's 

4 BOO nsF TS -30,-12,5 ER3400 GI 

2/1S1' TS -23,-14,>1 ~ ER2401 GI 46 Product 

II 450 nsF TS 5;12 "PD458 NEC Terms, 16 Inputs. . 
Reid 

2046 4 2/1S1' TS -30,12,5 ER2BOO GI Programmable 50 nsF OC 

TS 
Bill I Data Rate Supply 

bevtce OC Words Word MHz (niax) Voltage Source 

, Flnt-In Firat-Out TS 
OC 80' nsF 

16 2 10" 5 8X04 S/gnetlcs TS 
13 8XD3 Signetics 

48 Product 
4 8.0' 3-15 C04010SB tRCA Terms, 14 Inputs, 

8.0" 3-15 C04015BE RCA Factory 

10'.0 5 9403C- Fairchild Programmable 50' n$l: OC 
10.0 5 940314 t Fairchild TS 

5 20.0 '5 SN74S225 TI 48 Product 

24 4 2.5'· 5-16 146818 t Ragen Terms. 14 Inputs, 
Field 

32 8 0.25 -12,5. MP3812A t PIessey Programmable 80 nsF OC 
0.25 -12,5 \ MP3812B ·Plessey 

0.5 -12,5 AM2812C AMD B5nsF OC 
0'.5 -12,5 AM281:!M tAMD 

1.0 -12,5 AM2812AC AMD 10'0' nsF 
1.0 -12,5 AM2812AM tAMD 

50 Product 
9 0'.25 -12,5 MP3813 Pfessey T arms, 12 Inputs. 

0'.25 -12,5 MP3813A t Pfessey 80 Outputs Field 

0'.5 -12,5 ' AM2813c . AMD Programmable 35ns TS 
0'.5 -12,5 AM2813M tAMD TS 

1.0 -12,5 AM2813AC AMD , 
1.0 -12,5 AM2B13AM tAMD 

4Q 9 0.25 -12,5 FR1502E-02 Westarn 70' Product 

0',5 -12,5 FR1502E-Ol Westarn 
Tarms, 19 InPuts. 
Factory 

to' -12,5 ' 33522 Fairchild Programmable 880 nsF 
(Conl'd) 

t MIlHary Temperature Ranga (-55'C to 125'C) 
QC-Open Collector 

• Typical Values nsF-Nanoseconds over Full Tempareture Ranga 
T5-Three-State 

808 Bcld face Indicates addHlonal data Ia provided on the page nOted. 

(Conl'd) 
-12,5 FRI502E Western 
5 COM5014 SMC 

-12,5 33511 Fairchild 

-12,5 3341C AMt> 
-12,5 3341 Fairchild 

-12,5 AM2641C AMO 
-12,5 AM2641M . tAMD 
-12,5 3341A Fairchild 

-12,5 ITT3341 ITT 
-12,5 ITT3342 ITT 

5 9423 Fairchild 

5 57401 tMMI 
5 67401 MMI 

-12,5 TM64024 . TI 

5 9406C FairchHd' . 
94081.4 Fairchild 

-
Supply ,., 
Voltage 0e0iIce Source 

5. 93456 Fairchild· 

5 - 93459 FaircI1Ikl 

5 N82S1D1 Slgne1lcs 

5 N82S1oo Slgnetlcs 

5 682510'1 Signet/os 

5 S82S1D2 Signetics 

5 N825201 Signetics 

5 N8S2oo Slgnatlcs 

5 HM7680-5 Harris 
5 HM7861-5 Harris' 

5 HM7680-2 tHarrls 
5 HM7861~2 t Harris 

5 IM5200 - Intarsl! 

5 INI48aao tn (1100) 

5 8N748338 n (11C1O) 
5 ..... 1 tn (1101) 
5 8N748331 n (1101) 

-
5 HPlA0174 Hughes 
(Cont'd) 

nsR-Nanoseconds at Room Temparature 
OE-OpenEmHtar 

Ie MASTER 1977 
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MASTER SELECTION .GUIDE 

MEMORY-EAROMs,.FIFOs, L1FOs, PLAs (Conl'd) 
I 

ProPa- Pr0Pa-
gation Supply 

SourOi 
gallon Supply 

0tiIan1Zatlon TIme Output Voltailt DevIce OrganIzation nme Output voItIIge DevIce Source 

PLA'. (Cont'd) PLA', 
\ 

70 Product 
, 

Terms. 19 Inputs. 
Factory 
PrQgrammabia (ConI'd) 

150 nsF 5 I*7S7S . t NIIIOn.t (731) 
~ 5 DII75tI t NIII..I (731) 

5 DM857I == (731) 
• 

5 DM857I (731) 

10 158 NAND. ~teS -. 5 CGA TRW 
/ 

.' 

, 

, 

) 

'. 
f 

.. ~ 

/ 

/ , 

j 
\ 

-
,/ 

, 
-

~ 

-

/ 

,. 

) 
! 

., 

-

) " t MUllary Temperature Range (-SS·C to 125~C) na-Nanoseconds Typical nsF-Nanoseconds over FuR Temperature Range nsR-Nanoseconds at RoOm Tempereture' 
CJC-Open Collector . TS-Three-State OE-Open Emttter 
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~EMORY-PROM. , 

"- Acceia 
nme Supply nme 

OrganIZatIon Type (Max) OUtput Voltage Dev!ce 'Source C)rgInIdm Type (Max), Output 

PROMe PROMe (Cant'd) . 
, 

32 x 8 EeL OE -5.2 MCl0139 t Motorola 64x 8 m 75 lISA 

20 lISA , OE -5.2 10139 Slgnetlcs ') 00' 

TJL 30 nsf 00 5 DM7481. ..........(718) :-

TS 5 DM7_ NIIIoIIII (718) 00 

40 nsF 00 5- AM29750C AMD -
; AM2.9751C 

\ 00 TS 5 AMq 
00 .. 

00 5 M87058 FUPlSU 
256 x4 CMOS 300 nsF 

TS 5 M87051· . .Fuptsu 
[ T5 

00 5 JIM7ION IfIrrII ( .. ) TS -
TS 5 IW7IOH IfIrrII ~ 500 nsf 
00 5 DllM8181 t NItIonII (7118) TS 
TS 5 ..... t NItIonII (718) TS 

- 00 5 .• 8N7_ n (-) EeL 12ns OE 

TS 5 SN74S288 'n 15ns OE 

!iO nsF 00 5 HII7IOW t IfIrrII ( .. ) 20 nsf OE 

TS 5 IW7IOW t IfIrrII ( .. ) 25 nsF OE' 

00 5 6330-1 MMI . 25 lISA OE 

TS 5 6331-1 MMI 30 nsf , OE 

OC 5 N82S23 SlgnetICS TTL 40 nsf 00 

TS 5 N82S123 Signallcs TS 

OC 5 .... ,. tn (lID) OC 
" 

TS 5 I?N54S288 tn '.' TS 

50nsR OC 5 I:!PAOt.I8256-2 t Harris 00 

00 5 HPROt.18256-5 Harris 45 nsF 00' 
OC 5 IM5600C Inl8rsl1 -, L TS 
OC 5: IM5600M t Intersll 

I SOnsI' OC 
TS 5 1M561OC Iniers!l 
TS ,5 1~5610M t Inlersil TS 

00 5 DMI577 NaIIouI (702) OC 

TS 5 ... - NdonII (702) TS 

pc ~ SNs4188A t'Tf .. 00 

oc 5 5N74188A n TS 

55 nsf OC 5 AM27LSOBC AMD 65 nsF OC 

TS 5 AM27LS09C AMD TS 

60 nsf OC 5 5330-1 tMMl, 60 nsF I ~ , 
TS 5 5331-1 tMMI TS 

65 nsf OC 5 0' AM29750M tAMD 00 

TS 5- AM29751M t !\MD TS 

OC 5 S82823 t ~1gnetIcs OC 

TS 5 S82S123 . t SignetIcs , 1jS 
70 nsF 00 5 QII7577 t .......... (702) 60 nsR OC 

TS 5 DII7S7I f ....... (7112) OC 

L 70 lISA 00 5 IM5600CF Intersll TS 
~ 

TS 5 ' 1M561OCF Inlersli 
OC 

7~ nsf 00 5 AM27LSOBM t AMD 00 
TS 5 AM27LS09M t AMD TS 

64x8. TTL 75 lISA 00· 5 JAN38510/201 t Harris TS 
, I , 

oc oc 5 HPROM0512-2 t Harris 

00 5 HPROM0512-5 Harris 85 nsf oc 
(Conl'd) . . t Mlotary Temperature Range (-65 C 10125 C) 

QC-Open Collector 

810 

ns-Nanoseconds Typical . ~ over FuHTempereture Range 
TS-Three-Ste1B 

. Bold 1_ IndlcalBe additional data is provldecI on the page noted. . 

Supply. 
. Voltage DevIce Source 

(Conl'd) 
5 MCM5003A Motorola 

5 MCM50Q4A ~otorola . 

5 MCM5303A t Motorola 

5 MCM5304A t Motorola 

5 SN54186 tTl 
5 SN74186 TI' 

5 tM810 t IIIirIt (lID) 

5 1WII11" t IIIirIt . (lID) 
5 ' HM6612 t Harris 

5 IMI810D IIIirIt (lID) 

5 ~1D HIrrII (1IIiI) 
5 HM6612D Harris 

-5,2 GXB1049 Siemens 

-5.2 Fl0416C Fairchild 

-5.2 10149 SIgiletlcs 

-5.2 HM7615-5 Harris 

-5.2 MCM10149 Molorola 

-5.2 10149 MMI 

5 M87052 I'uptsu 

5 M87057 Fujitsu 

5 HM7610A-5 . Harris 

5 l1li7811.-1 IIIirIt ( .. ) 
5 N82S27 SlgnatlCB 

5 93417C Fairchild 

5 ' 93427C FairchHd 

5 ".f ' 111111, (lIS) 

5 :l821~1 111111 (815) 

5 DM748387 NdonII (788) 

5 1*748217 i NItIonII (7eI!) 

5 N82S126 Signetlcs 

S / 
N82S129 Signatlcs 

5 6300-1 MMI 

5 6301-1 MMI 

5 93417M t Fairchild 

5 93427M t FairchHd 

5 HII7tIN HIrrII (a.) 

5- HM7811-1 IfIrrII ( .. ) 
5 ......,' t NdonII (788) 

5 DIIMUI7 t NatIonII (7111). 

5 AM27LS1OC AMD 
5 AM27LS1OM t AMD 

5 AM27UH1C AMD 
5 AM27LS11M t M,4D 

5 IM5603AC Inlersil 
.5 IM5603AM flntersil 

5 1M5623C .. Intersil 
5 IM5623M t Intersll 

5 ",,8403 NEC 

5 8N748387 n (811) 
(Cont'd) 

. nsR-Nanoseconds at Room Temperature 
OE-Open EmItter 

Ie MASTER ,1977 
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MASTER SELECTION GUIDE 

MEMORY-PROMs (Cont~d) 

Access Access 
Time Supply Time 

Organization Type (Max) Output Vo~age Device Source Organization Type (Max) Output 

PROMs (Cont'd) PROMs (Cont'd) 

256 x4 TTL 65 nsF (Cont'd) 256 x8 

T8 5 SN74S287 n (881) PM08-E 550 nsF T8 

70 nsF OC 5 AM27l81OC AMD Erasable 650 nsF T8 

T8 5 AM27l811C AMD 
T8 

OC 5 AM29760C AMD 
750 nsF T8 

T8 5 AM29761C AMD 
T8 

OC 5' 3801 Intel (885) T8 

T8 5 3821 Intel (885) 1 jlSF T8 

10 OC 5 A29660 Raytheon T8 
T8 

T8 5 A29661 Aaytheon TS 

OC 5 8828126 t 81gnetics T8 
T8 

T8 5 8828129 t 8ignetics T8 

70nsA OC 5 HPROM1024A-2t Harris T8 

OC 5 HPROM1024A-5 HarriS 1,3 jlSF T8 

T8 Ii HPROM1024-2 t Harris T8 

T8 5 HPROM1024-5 Harris T8 

1,5/jlSF T8 
75 nsF OC 5 HM781D-2 . HarrII (882) 

, T8 
T8 5 HM7811.2 t Harris (1l82) TS 

20 OC 5 5300-1 tMMI T8 

T8 5 5301-1 tMMI 
/ 1.7 jlSF T8 

T8 
OC 5 SN54S387 tn (881) T8 

T8 5 SN54S287 tn (881) 2,31'sF T8 

80 nsF OC 5 AM27l810M f AMD PM08 750 nsF. T8 

T8 5 AM27l811M t AMD 1,.sF T8 

90 nsF oc 5 M3601 t Intel T8 
TS 

256x8 TTL 60 nsF OC 5 DM878221 NaUonaI (720) T8 

T8 5 DM878222 NaUonaI (720) 512 x 4 TTL 50 nsF cic 
OC 5 DM74S470 National (718) T8 

30 T8 5 DM74S471 NatiOnll (718) OC 
T8 5 N828114 8ignetics T8 

OC 

65 nsf OC 5 6308-1 I MMI T8 

TS 5 6309-1 MMI 55 jlSF OC 
70 nsF OC 5 SN74S470 n (882) T8 

'1'8 5 SN74S471 Tt (882) 60 nsF OC 
75 nsf OC 5 DM77S221 t Nattonal (720) I • T8 

T8 5 DM778222 t National (720) OC 

OC 5 DM54S470 t National (718' T8 

40 T8 5 DM54S471 t NatiOnal (718) 70 nsF OC 

80 nsF OC 5 SN54S470 tn (882) T8 

TS 5 SN54S471 tTl (882) OC 

85 nsF OC 5 5308-1 tMMI T8 

T8 5 5309-1 tMMI OC 

90 nsF OC 5 6340-1 MMI TS 

- T8 5 6341-1 MMI OC 
T8 5 8628114 t 8ignetics T8 

100 nsf OC 5 5340-1 tMMI 70 nsA OC 
TS 5 5341-1 tMMI OC 

50 (Conl'd) 

t Military Temperature Range (-55'C to 125'C) 
QC-Open Collector 

n&'-Nanoseconds Typical nsf'..o..Nanoseconds over Full Temperature Aange 
TS-Three---State 

Ie MASTER. 1977 

Supply 
Voltage Oevice Source 

(Cont'd) 

-9,5 MK3702-1 Mostek 

-9,5 1702A-2 Intel 
-9,5 1702A-2 8ignetics 

-9,5 9702-1 AMD 

-9,5 MK3702-2 Mostek 
-9,5 MM1702AQ-l National 

-9,5 1702A AMD 
-9,5 170M Intel 
-9,5 MK3702-3 Mostek 
-9,5 MM1702AQ National (818) 
-9,5 1702A 8ignetics 
-9,5 1700Al 8ignetics 
-12,5 MM4203Q National 
-12,5 MM5203Q National 

-9,'5 8702A AMD 
, 

-9,5 8702A Intel 
-9,5 MM8702A National 

-9,5 1702A-6 AMD 
-9,5 1702A-6 Intel .-
-9,5. MM1702AQ-6 National 
-9,5 1702A-6 8ignetics 

-10,5 4702A AMD 
-10,5 4702A Intel 
-10,5 MM4702A National 

-9,5 MM8702A-4 National 

-9,5 MM1702AD-l National I 

-9,5 MK3602 Mostek 
-9,5 MM1702AD National (818) 
-12,5 MM4203D National 
-12,5 MM5203D National 

5 93436C Fairchild 

5 93446C Fairchild 

- 5 HM'182OA-5. HMi, (882) 

5 HM7621A-5 Harris 

5 N828130 8ignetics 

5 N828131 8ignetics 

5 DM74S570 NatiOnll (710) 

5 DM748571 NatiOnll (710) 

5 93436M t Faircl1lld .... 

5 93446M t Fairchild 

5 6305-1 MMI 

5 6306-1 MMI 

5 HM782D-5 Harri, (882) 

5 HM7821-5 Hlrrie (882) 

5 3802 Intel (897) 

5 3822 Intel (897) 

5 DM54S570 t National (710) 

5 DM54S271 t NatiOnll (731) 

5 8828130 t 8ignetics 

5 8828131 t 8igne)ics 

5 IM5604C InterSil 
5 IM5604M t Intersil 
(Cont'd) 

nsA-Nanoseconds at Aoom Temperature 
OE-Oll9n Emiller 
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Ie MASTER 

MEMORY-PROMs (Cont'd) 

Access' Access 
'Time Supply 

/ Organization 
Time 

Organization Type (Max) Output Voltage DevIce Source Type (Max) Output 

PROMs (Cont'd) PROMs (Cont'd) 

512 x 4 , TIL 70 nsR (Conl'd) 512 x8 TIL 80 nsF 

TS 5 IM5624C Intersil OC 
TS 5 IM5624M t Intersi! 

75 nsF OC 5 5305-1 tMMI TS 

TS 5 5306-1 tMMI 

85 nsF 
OC 

OC 5 , HM7820-2 t Harrie, (882) 
TS 

TS 5 HM7821-2 t Harris ' (882) 
85 nsF OC 

90 nsF OC 5 3802-4 Intel (897) 
TS 

TS 5 3822-4 Intel (897) 
85 nsF OC 

120 nsF OC 5 ~ Intel (897) 
TS 

TS 5 3822L-I Intel (897) 
90 nsF OC 

PMOS-E 1 jlSR TS OC 
Erasable -12,5 MM4203Q National OC 

TS -12,5 MM5203Q National 
I TS -9.0,5 T3181A Toshiba TS 

TS 
1.5 jlSR TS -9.0,5 T31818 Toshiba TS 

PMOS ljISF TS o,!i TMM121-1 Toshiba TS 
TS -12,5 MM4203D National TS 
TS -12.5 MM5203D National 

OC i, 
1.5 jlSF TS 5 TMM121 Toshiba 

TS 
512 x 8 TIL 55 nsF OC 5 93438C, Fairchild 120 nsF TS 

TS 5 93448C Fairchild 
OC 

OC 5 SN54S473 tn (883) 
TS 

OC 5 8N74S473 TI (883) 

TS SN54S412 (883) 
NMOS-E 450 nsF TS 

5 ttl Erasable 
TS 5 SN74S412 n (883) 

PMOS-E 575 nsF is 
OC 5 SN54S475 tTl (884) Erasable 
OC 5 SN74S475 n (884) 

TS 5 SN54S474 tTl (884) 750 nsF TS 

TS 5 SN74S474 ·TI (884) 
TS 

60 nsF TS 5 N82S115 Signetics 
1 pSF TS 

65 nsF OC 5 62485-1 MMI 
1.25 jlSF TS 

TS 5 62495-1 MMI 
1024 x 4 TIL 55 nsF OC 

OC 5 DM74S473 National 
TS (702,722) 

TS 5 DM74S412 National 60 nsF OC 

(702.722) TS 

OC 5 DM77S295 National (714) OC 

TS 5 DM77S298 National (714) OC 

70 nsF OC 5 93438M t Fairchild TS 
TS 

TS 5 93448M t Fairchild 
OC 

OC 5 HM784O-5 Harrie (882) 

TS 5 HM7841-5 Herrie ' (882) TS 

OC 5 3604 Intel OC 

TS 5 3624 Intel TS 

OC 5 IM5605C Intersll 70 nsF OC 

TS 5 IM5625C Intersil TS 

OC 5 MCM7640 Motorola OC 

TS 5 MCM7641 Motorola TS 

80 nsF OC 5 IM5605M t Intersil -
TS 5 IM5625M t Intersil OC 

(Cont'd) 

t Military Temperature Range (-5S0C to 12S'C) 
Oc-open Collector 

ns-Nanoseconds Typical , nsF-Nanoseconds over Full Temperature Range 
T8-Three-State ' 

612 Bold face Indicates additional data is providad on the page no~. 

Supply 
Voltage DevIce Source 

(Cont'd) 

5 DM54S473 t NatiOnal 
(702,722) 

5 I DM54S412 t National 
, (702,722) 

5 DM87S295 t National (714) 

5 DM87S296 t Natiolull (714) 

5 HM7840-2 t Harrill (882) 

5 HM7841-2 t Harrill (882) 

5 5246-1 tMMI 

5 5249-1 . tMMI 

5 3604-4 • Intel 
5 M3604 t Intel 
5 82S140 Signetics 

5 82S141 'Signetics 
5 3624-4 Intel 
5 M3624 t Intel 
5 3604L-6 Intel 
5 S82S115 tSignetics 

5 6240-1 MMI 

5 6241-1 MMI 

5 3604L-6 Intel 

5 5240;1 tMMI 

5 5241-1 tMMI 

0,5,12 2704 Intel 

-12,5 S6834 AMI 
( .... 881.930) 

-12,5 S5204A AMI 
(855,952) 

S6834-1 MMI 

-12,5 MM5204 National (824) 

-12,5 MM4204 National (824) 

5 93452C Fairchild 

5 93453C Fairchild 

5 3605-2 Intel 

5 3625-2 Intel 

5 6350-1 MMI 
5 6352-1 MMI 

5 6351-1 MMI 
5 6353-1 MMI 

5 DM74S572 National 
(702,712) 

5 DM74S573 National (712) 

5 N82S136 Signetics 

5 N82S137 Signetics 

5 93452M t Fairchild 

5 93453M t Fairchild 

5 HM7842-5 Harril (882) 

5 HM7843-5 Herria (882) 

5 HM7844-5 Herrle (882) 

5 3805 intel (899) 
(Conl'd) 

nsR-Nanoseconds at Room Temperature 
OE-Open Emitter ' 

Ie MASTER 1977 
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20 

30 

40 

MEM~RY -PROMs (Cont'd) 

Accfis 
Time Supply 

Organization Type (Max) OUtput Voltage 

PROMs (Cont'd) 
~, 

1024 x 4 TTL 70 nsF 

T8 5 

OC 5 

T8 5 

75 nsF OC 5 
OC 5 

T8 5 
T8 5 

OC 5 
< 

T8 5 

80 nsF OC 5 

T8 5 

85 nsF OC 5 

T8 5 

- 5 

90 nsF OC 5 

T8 5 

1024 x 8 NMOS-E 450 nsF 
Erasable %5.12 

T8 %5.12 

TIL 70 nsF OC 5 

T8 5 

90 nsF OC 5 

T8 5, 

OC 5 
OC 5 
OC 5 
OC 5 

T8 5 
T8 5 
TI> 5 
T8 ;5 

120 nsF OC 5 
OC 5 
OC 5 

T8 5 
TS 5 
T8 5 

2048 x 4 TIL 100 nsF OC 5 

T8 5 

150 nsF OC 5 

T8 5 

t Military Temperature Range (-55'C 10 125'C) 
OG-Open Collector 

Ie MASTER 1977 ' 

MASTER SELECTION GUIDE 

Accfis 
Time Supply 

DevIce Source Organization Type (Max) Output Voltage DevIce Source 

PROMs 

(Conrd) 

3825 Intel (-) 

MCM7642 Motorola 

MCM7643 Motorola 
, 

5350-1 tMMI 
5352-1 tMMI 

5351-1 tMMI 
5353-1 tMMI 

DM54SS72 tNational 
(702.712) 

DM54S573 t National 
(702,702,712) 

I'PB406 NEC 

I'PB426 NEC 

HM7842-2 t Harri, (882) r 

HM7843-2 t Harr!. (882) 

HM7844-2 t Hlfrie (882) 

8828136 t 81gnetics 

8828137 t 8ignetics 
, 

MB8515 Fujitsu 

2708 'Intel 

DM87$229 Nationel (718) 

DM87S228 National (718) 

DM77S228 t Natlonel (718) 

DU71S228 t National (718) 

6280-1 MMI 
6284-1 MMI, 
6286-1 MMI 
N828180 8ignetlcs 

6281-1 MMI 
6285-1 MMI 
6287-1 MMI 
N828181 8ignetics 

5280-1 tMMI 
5284-1 tMMI 
5286-1 tMMI 

, 

5281-1 tMMI 
5258-1 tMMI 
5287-1 tMMI 

N828184 8ignetics 

,N828185 81gnetics 

8828184 t 8ignetics 

8828185 t 81gnetics 

" 
"i'1: 

" 

ns-Nanoseconds Typical nsF-Nanoseconds over Full T.lImperature Range nsR-Nanoseconds at Room Temperature 
OE-open Emitter T8-Three-Slale 
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60 

Ie MASTER 

MEMORY-RAMs 

Access Access 
Time Supply Time 

Organization Type (Max) Output Voltage DevIce Source Organization Type (MaxY Output 

Dynamic Dynamic (Cont'd) 

1024 J.<x NMOS 60 nsF ,,15 EA1500A EA 4096 xl NMOS 150 nsF 
-5.12 SY7103 Synertek TS 

120 nsF ,,15 EAl500A-l EA TS 
TS 

PMOS 100 nsF 19.22.5 SY1103A-X Synertek TS 
110 nsF 19.22.5 1103A-X Rockwell TS 

120 nsF 19.22.5 81103X AMI (834) TS 

19.22.5 1TI1103-X ITT 
TS 

125 nsF 19.22.5 81103A·X AMI (834) 
170 nsF TS 

145 nsF 19.22.5 81103A·1 AMI (834) 
200 nsF TS 

TS 
19.22.5 1103A-l Intel TS 
19.22.5 1103A-2 Intel 
19.22.5 n03A-l Rockwell 

TS 
TS 

19.22.S 1103A-2 Rockwell TS 
19.22.5 SY1103A-l Synertek l 

TS 
150 nsF . 19.22.S 81103-1 AMI (834) TS 

20.22.5. 6002-11 Intersi! TS 
19.22.5 HM3503-1 Hnachi TS 
19.22.5 1103-1 Inlel TS 
19.22.S ITTll03-1 ITT TS 
19.22.5 1103-1 Nortee TS 
20.22.5. 6002 Nortee TS 
19.22.5 TMSll03-1 TI TS 
20.22.7" TMS4062 TI TS 
20.22.7 TMS4063 TI TS 
19.22,5 TMM211-1 Toshiba TS 

205 nsF 19.22,5 81. AMI (834) TS 

16.19.5 81103A AMI (834) . TS 

16.19.5 1103A Intel TS 

19.22.5 ITT1103-146 ITT TS 

19.22.5 . 1103-146 Norjee TS 

16.22.5 1103A Rockwell TS 

16.19.5 SY1103A Synertek TS 
TS 

220 nsF 19.22.5 HM3503-2 Hitachi TS 
300 nsF 16.19.5 81103 AMI (834) TS 

16.19.5 HM3503 Hitachi TS 
16.19.5 1103 Intel TS 

16.19.5 ITTll03 ITT TS 

16.19.5 1103 Nortee TS 

16.19.5 MM1003 Panasonic TS 

16.19.5 1103 Signetics TS 

16.19.6 TMS11p3 TI TS 
16.19.5 TMM211 Toshiba TS 

400 nsF -12.5 S4OO8 AMI (834) TS 

-12.5 MK4006 Mostek TS . 
TS 

500 nsF' -12.5 S4OO8 AMI (834) 
220 nsF -12.5 MK4oo8 Mostek TS 

800 nsF -12.5 84008-9 AMI (834) 230 nsF TS 

2048 xl PMOS 350 nsF -15.8.5 6003-11 Intersil 
250 nsF TS 

-15.8.5 600311 Nortec 
TS 
TS 

460 nsF -15.8.5.5 6003-10 Intersil TS 
-15.8.5.5 600314 Nortec TS 

4096 xl 12'l 100 nsF 5 93481C Fairchild 
TS 
TS 

NMOS 100 nsF -5.2.7.12 MB8215E Fujitsu TS 

135 nsF TS ,,5.15 I'P0411-4 NEC 
TS 
TS 

, 150 nsF TS ,,5.12 MB8107Y Fujitsu TS 
TS ,,5.12 FM4027-2 Fairchild TS 
TS ,,5.12 IM7505A-l Intersil TS 
TS ,,5.12 7027-09 Intersil TS 
T.S -5.12 7270A-l0 Intersll TS 

(Cont'd) 
" t Mllttary Temperature Range (-55°C to 125°C) 

OG-Open Collector 
ns-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

T8-Three-State 

614 Bold face indlcetes additional data Is provided on the page noted. 

Supply 
Voltage Device Source 

(Conl'd) 
,,5.12 7280A-l0 Intersi! 
,,5.12 MK4027-2 Mostek 
,,5.12 MCM6605A-1 Motorola 
-5.12 MM5270A Nalional (786) 
,,5.12 MM5280A Nalional (797) 
,,5.12 I'P0411-3 NEC 
-5.12 I'P0418-3 NEC 

,,5.12 RM1701H-17 Western 

,,5.12 7027-10 Intersi! 
,,5.12 7280-11 Intersil 
-5.12 7270-11 Intersil . 
-S.12 7271A-11 Intersil 
,,5.12 90eOE AMO 
-5.12 9050E AMO 
,,5.12 EA2107B EA 
,,5.12 EA4060-2 EA 
,,5.12 FM40273 Fairchild 
,,~12 EA4116 EA 
,,5.12 EA4122-2 EA 
,,5.12 MB8107H Fujitsu 
"S.12 2104A-2 Intel 
"S.12 2107B Intel 
"S.12 IM7505A-2' . Intersi! 
,,5.12 IM7507-2 Intersi! 
"S.12 MK4027-3 Mostek 

"S.12 MCM6605A-2 Motorola 
-5.12 MM5270 Nalional (783) 
-5.12 MM5271 Nalional (791) 
,,5.12 MM5280 Nalional (794) 

,,5.12 MM5281 Nallonal (8Ol!) 
,,5.12 I'P0411A NEC 
,,5.12 I'P0411-2 NEC 
-5.12 1'1'0418-2 NEC 
,,5.12 MN1001-2 Panasonic 
-5.12 MW4050V2 RCA 
-5.12 MW4051V2 RCA 
,,5.12 MW4060V2 RCA 
,,5.12 4096 Rockwell 
,,5.12 2675 Signetics 
,,5.12 2680 Signetics 
-5.12 SY5270 Synertek 
,,5.12 SY5280 Synertek 
-3.5.12 TMS4030-2 TI (854) 

,,5.12 TMS4080-2 TI (854) 

-5.12 TMS40S0-2 TI (854) 
,,5.12 TMM411 Toshiba 
,,5.12 RM1701H-20 Western 

,,5.12 EA2107B-2 EA 

,,5.12 MB8224E FuJITSU 

,,5.12 90600 AMO 
-5.12 90500 AMO 
,,5.12 7005-11 Intersil 
,,5.12 7027-11 Intersil 
-5.12 7271A-12 Intersil 
,,5.12 EA4060-1 EA 
,,5.12 EA4122-1 ·EA 
,,5.12 40963 Fairchild 
,,5.12 MB8107E Fujitsu 
,,5.12 2104A-3 Intel 
,,5.12 IM7507-1 Intersil 
,,5.12 MK4096-6 Mostek 
,,5.12 MK40223 Mostek 
,,5.12 MCM6604-2 Motorola 
,,5.12 2180-4 MMI 
(Cont'd) 

nsR~Nanoseeonds at Room Temperature 
OE-Open Emitter 

Ie MASTER 1977 
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MASTER SELECTION. GUIDE 

MEMORY-RAMs (Cont'd) 

Acc:e8s Access 
Time Supply Time Supply 

Organization Type (Max) Output Voltage DevIce Source Organization Type (Max) Output VoHage Oevice Source 

Dynamic (Cont'd) Dynamic (Cont'd) 

4096 x 1 NMOS 250 nsF (Cont'd) 4096 xl NMOS 300 nsF (Cont'd) 
, TS -5,12 MM5271 NatIonIIl (791) TS ",5,12 TMS4080 TI . (854) 

TS ",5,12 MM5281 National (802) TS -5,12 TM$4050 n (854) 
TS ",5,12 jlPD411-1 NEC TS -5,12 TMS4051 TI (854) 
TS -5,12 jlPD414-1 NEC TS -3,5,12 TMS4030 TI (854) 

- -5,12 jlPD418-1 NEC TS ",5,12 RM1701H Western 

TS ",5,12 MW101H Panasonic TS ",5,12 RM1101H-30 Western 

TS ",5,12 MW4104V2 RCA 350 nsf TS ",5,12 9107-6 AMD 
10 TS -5,12 MW4Q50Vl RCA TS ",5,12 40965 Fairchild 

TS -5,12 MW4051Vl RCA TS ",5,12 2104A Intel 
TS ",5,12 MW4060Vl RCA TS ",5,12 2107A-4 Intel 
TS ,,5,12 2660-3 Signetics TS ,,5,12 21078-6 Intel 
TS -5,12 SY5271 Synertek TS ,,5,12 2180 MMI 

\ TS ,,5,12 SY5281 Synertek TS -5,12 2170 MMI 
TS -3,5,12 TMS403O-1 n (854) TS ±5,12 MK4096-11 Mostek 
TS ,,5,12 TMS4080-1 TI (854) TS ,,5,12 MK4096-8~ Mostek 
TS -5,12 TMS4OfiO.1 n (854) TS ,,5,12 MK42oo-11 Mostek 
TS -5,12 TMS4051.;1 n (854) TS ",5,12 MCM6604 Motorola 

20 TS ±5,12 TMM412 Toshiba TS ",5,12 /,PD411-E NEC 
TS . ,,5,12 RM1701H-25 Western TS. ,,5,12 /'PD414-E NEC 

270 nsF TS -5,12 7270-12 Intersll TS ",5,12 MW4101 ACA 

TS ,,5,12 7280-12 Intersil TS ,,5,12 4096-5 Rockwell 

TS ",5,12 EA2107B-4 EA TS ±5,12 2660-2 Signatics 

TS ,,5,12 2107B-4 Intel TS ,,5,12 2680-2 Signetlcs 

TS -5,12 2170 MMI 400 nsF TS ",5,12 HM4503 Hitachi 
TS ,,5,12 2180 MMI TS ,,5,12 2675 Signatics 
TS -5,12 MM4270 National (m) TS ,,5,12 RM1701H-40 Western 
TS ±5,12 MM4280 National (780) 

420 nsF TS ±5,12 2107A-5 Intal 
TS -5,12 MM5270-5 National (789) 

TS ±5,12 2107A-8 Intel 
TS ,,5,12 MM5280-S National (800) 

.30 

TS ",5,12 2680-1 Signetics " 
8192 x 1 NMOS 150 nsF TS ,,5,12 7008-10 InJersil 

280 nsF TS ,,5,12 MB8224N Fujitsu 200 nsF TS ,,5,12 7008-11 Intersil 
TS ,,5,12 2107A-l Intel TS ,,5,12 2108 Intel 

300 nsF TS ±5,12 9060C AMD 
TS -5,12 9050C AMD 16384 x 1 NMOS 150 nsF TS ,,5,12 MK4116-2 Mostek 

TS ,,5,12 7005-12 Intersil 200 nsF TS ",5,12 MK4116-3 Mostek 
TS ,,5,12 EA2107B-L EA 

TS F16K3 TS ,,5,12 EA4060 EA 250 nsF ,,5,12 Fairchild 
" TS ,,5,12 MB8116 Fujitsu TS ",5,12 EA4122 EA 40 

TS ",5,12 40964 Fairchild TS ,,5,12 2118-2 Intel (887) 

TS ,,5,12 FM40274 Fairchild TS ,,5,12 7116-11 Intarsil 

TS ,,5,12 MB8107N Fujitsu TS ,,5,12 MK4116-4 Mostek 
TS ,,5,12 HM4503-1 Hitachi TS ,,5,12 MCM6616-2 Motorola 

TS ",5,12 HM4507 ' Hitachi TS ,,5,12 /'PD416-1 NEC 
TS ",5,12 2104A-4 Intel TS ±5,12 TMS4070-2 TI 
TS ",5,12 2107A Intel 300 nsF TS ",5,12 F16K4 Fairchild 
TS ±5,12 21078-5 Intel , 

TS ",5,12 IM7505A Intersil 
TS ,,5,12 2118-4 Intel (1J87) 

TS '",5,12 IM7507 Intersil 
TS ,,5,12 MCM6616-4 Motorola . 
TS ±5,12 TMS4070-1 TI TS ,,5,12 MK4027-4 Mostek 

50 

TS ,,5,12 MK4096-16 Mostek 350 nsF TS ,,5,12 F16K5 Fairchild 
TS ,,5,12 MK42OD-16 Mostek TS ,,5,12 2118 Intel, (887) 

7' ' TS ±5,12 MCM6604-4 Motorola TS ±5,12 MCM6616 Motorola 
TS ",5,12 MCM6605A Motorola TS ,,5,12 TMS4070 ,n (852) 
TS ,,5,12 /,PD411 I NEC 

- -5,12 /,PD414 NEC CCD Memories 
1'S ,,5,12 MNlool Panasonic 
TS ,,5,12' MW4060 RCA 9216-Bits (1024x9) CCD450 Fairchild 

60 TS ,,5,12 MW4101Vl RCA CCD451 Fairchild 

TS c5,12 MW4050. RCA CCD450A Fairchild 

TS -5,12 MW4051 RCA CCD451 A Fairchild 
TS f5,12 4096-4 Rockwell 16384-Btts (128x32x4) CCD460 Fairchild 
TS -5,12 HYB4060 Siemens 
TS ,,5,12 2660-·1 Signetlcs 16384-Bits (2S6x64xl) 2416 Intel 

(Conl'd) (Cont'd) 

t MUllary Temperature Range (-55'C to 125'C) 
Oe---open. Collector 

n&-Nanoseconds Typical nsF-Nanoseconds over FuH emperature Range nsR-Nanoseconds at Room Temperature 
OE.,-Open Emitter Ts-:. Three-State 
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Ie MASTER . 
. ! 

MEMORY-RAMs (Cont'd) 
\ 

I Access 
\ Access 

TIme Supply Time 
Organlatlon Type (Max) Output VOltage DevIce' Source OrganIZatIOn Type (Max) Output 

CCD \Memoriee (Cont'd) 
, 

Static (Cont'd) 

16384-Blts (256x64xl) (ConI'd) 16 xl TIL 35 risR 00 
2444' Intel OC 

OC 
Static 

4x4 ·9MOS 1 jI8R - .4.5-15 MCI4560BA t Motorola 16x4 CMOS 120 nsR TS 

1.5,.sR - 3-15 ' MCI4560BC Motorola T8 

TIL 30 nsF 00 5 3104 ' Intet 260 nsR T8 

40nsR OC 5' 8N54l8170. tAMD 
T8 
TS 

TS 5 8N54L8670 tAMD 18 
10 OC 5 SN74LS170 AMD ECl 6nsR OE 

TS 5 8N74lS670 AMD IOns OE 

OC· 5 54170 t Fairchild OE 
OC 5 54LS170 t Fairchild 16 nsR OEj 
T8 5 54lS670 t Fairchild TIL 19 nsF TS 
OC 5 74170 . Fairchild 35 nsF OC 
00 5 74lS170 Fairchild 

Q) 
"C 
~ 

C!' 20 

c:: 
0 
:;:; 
(,) 
Q) 

Q) 
en 

TS 
T8 5 74LS670 Fairchild TS 

I ·00 5 ZN54170 tFerrantl 00 
OC 5 ZN74170i Ferranti 00 
'00 5 54170 t Raythson oC 
OC 5 74170 ~ythson 
OC. 5 DM54170 tNational TS' 
00 5 DM54lS170 t National 00 
T8 5 DM54l8670 t Nat~1 00 

OC 5 DM74170 National 
OC . 

OC 5 DM74lS170 National TS 

'"- TS 5 DM74L8670 National 00 
Q) 'I .... 
(/) 
tU 30 ~. 

OC 5 74LS170 Signetics TS 
OC 5 54lS170 t Signetics OC 
T8 5 74LS670 8ignetlcs OC 
is 5 541S670 t 8ignetics TS 
OC 5 8N54170 tTl 'TS 
OC 5 8N54lS170 tTl OC 
TS 5 8N54LS670 tTl 40 nsF TS 
00 5 8N74170 TI 

45 nsF OC 
OC 5 SN74LS170 TI 

TS . 5 8N74LS670 TI TS 
I '" 00 

4xS ,CMOS 1 jI8R 3-15 CD4036B tRCA 
3-15 ~CD4039B tRCA 45nsR OC 

40 3-15 CM4036A t SoIitron OC 
3-15 CM4039A t8011tron SO nsf TS 

8x2 ECl 14.5 nSR ~5.2 MCM10143 Motorola OC 
TIL SOnsR T8 5 8N74172 TI OC 

6x4 TIL 30 nsf 5 N82S12 Signetics T8 
TS 

8x8 TIL 30 nsF 5 N82S112 Signetics 
OC 

16x 1 ECl 12 nsR 12 HM2101 Hitachi 00 

TIL 20nsR 00 5 5481 t Raythson OC 

OC 5 7481 Raytheon T8 
, OC 5 8N5481A tTl TS 

',OC 5 8N5484A tTl 
OC OC 5 8N7481 A TI 

50 

00 5 SN7484A TI 55 nsf T8 
I . 

35nsR OC 5 MC4OO4 Motorola 80 nSF OC 
OC 5 MC4005 Motor0i8 OC 

(Cont'd) 

- 0 0 t MHltary Ten'lperature Range ( 55 C to 125 C) 
QC-Open Collector . . . 

ns-Nanoseconds Typical nsf'-Nanoseconds over Full Temperature ~nge 
T8-Thrae-Stete 

(818, Bold face Indicates additional data Is provided on the page I1Oted. 

y 

SujJqIy 
vOltage Ilevjce Sourcle ' 

(Cont'd) 
5 MC4304 t Motorola 
5 MC~ tMotorota 

3-5 F4710BC Fairch.Hd 

- F4710BM t Fairchild 

3-15 HD54C89 t Harris 
. 3-15 HD74C69 Harris 

3-15 ~ t NaIIonaI (lOS) 
3-16 MM74C81 

NaIIOIIIII _ 

-5.2 Fl0145 . ~a1rchild 

-5.2. ' HD10145 Hitachi 
-S.2 MCM10145 t MotOiOia 

. .' 

-5.2 10145 Signetics 

- 9410C I'alrchild 

5 AM27Sjl2C AMD 

5 AM27S03C AMD 
5 SN74S189 AMD 

5 SN74S289 AMD 
5 93404C fairchild 
5 93404M t Fairchild 

5 93405C Fairchild 

5 93405M t Fairchild 
5 3101A Intel 
5 6560 MMI 

5 8561 MMI 

5 DM74S289 National 

5 DM7481. NaIIoIIIII (741) 

5 . "PB2289 NEe 
5 fo!3101A Signetics 

5 74S189 . Signetlcs 
5 SN74S189 TI 

5 SN748289 TI 

5 .-- NaIIoIIIII (7.) 

5 AM27S02M tAMQ 

5 AM27S03M tAMD 

5 M310,IA t'lntei 

5 MC5484 t Motorola 
5 MC7484 . Motorola 

5 SN54S189 tAMD 

5 SN54S289 tAMD 
5 DM54S289 t Natlon8l 

5 DMS481ft t NaIIOIIIII (7.) 
5 DM8IIII Nat!onII (7M) 

5 N82S25 8ignetics 
5 S3101A t 8ignetics 
5 74889 81gnatics 

5 54S189 t Signetics 
5 SN54S189 tTl 

5 8N54S2B9. tTl 

5 DM75Ia t llllionII (7.) 

5 3101 AMO 
5 • 3101 Intel 
(Cont'd) 
\,' J1SR.-4.Ianoseconds et Room Temperature 

OE-Open Emitter 
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MASTER, SELECTION GUIDE 

MEMORY.-RAM. (Cont'd) 

Access Access 
TIme Supply Time Supply 

, Organization Type (Max) Output VoUage o8vIce Source Organization Type (Max) Output VOltage Device Source 

Static (Cont'd) Static (Cont'd) -

16 x4 TTL 50 nsf (Conl'd) 54x4 , (Cont'd) 
OC 5 5560 tMMI NMOS 450 nsF TS 5 TMS4038-2 .n (857) 
TS 5 5561 tMMI 650 nsF TS 5 TMS4038-1 ' TI (857) 
OC 5 .DM7" National 1 ,.sF TS 5 TMS4038 n (857) (704,741) 
OC 5 IIPB2089 NEC 64 x,9 TTL 45 nsF OC 5 . 934190 Fairchild 

10 

OC 5 54589 t Sign\!tics . 
OC 5 N82S09 Signetlcs 

60 nsR OC 5 SN7489 AMD 
OC 5 7489 Fairchild 60 nsf OC 5 93419M t Fairchild 

OC 5 HM2502 Hitachi 65 nsF OC 5 S82S09 t Signetios 
OC 5 IM5501C Intersll 
OC 5 IM5501M t Intersil 128 x 1 ECL 12 nsR OE -5.2 MCM10147 Motorola 

OC 5 MCM4064 Motorola OE -5.2 GXB10147 Siemens 
OC 5 MCM4364 t Motorola 

14 nsF OE -5.2 MB7047 Fujitsu OC 5 TL7489 Telefunken 
OC 5 SN7489 TI 15 nsF OE -5.2 Fl0405C Fairchild 
OC 5 7489 TRW 15 nsR OE ,5.2 SN10147 TI 

70 nsF OC 5 AM27LS02C AMD 
128 x 4 PMOS l,.sF ±5 TMM111· Toshiba 

20 TS 5 AM27LS03C AMD 
TS 5 DM758II t National (704) 128 x 8 CMOS 150 ns 5 MWS5080 RCA 

TS 5 DM74LS189 National (743) NMOS 350 nsF 5 S6810A AMI 

75 nsF OC 5 31013 tAMD 450 nsF TS 5 S6810A-l AMI 
\ 

OC 5 M3101 t Intel 350 nsF 5 MCM6810A Motorola 
80 nsF OC 5 L6560 MMI 450 nsF TS 5 MCM6810A-l Motorola 

TS 5 L6561 MMI 575 nsF TS 5 S881~1 AMI (889) 
OC 5 DM5489 fNational l,.sF TS 5 88810 AMI (704,741) 
OC 5 . DM74LS289 National (889.841,918) 

30 85 nsF OC 5 AM27LS02M t AMD 128 x 9 CMOS 500 nsF 5 MNll0l Panasooic 

TS 5 AM27LS03M t AMD 256 x 1 CMOS 100 nsF TS 3-15 SCM5520S tSSS 

100 nsF OC 5 L5560 tMMI 150 ns TS- 10 CD40061A tRCA 

TS 5 L5561 tMMI 200 ns TS :3-15 F4720BC Fairchild 

OC 5 DM54LS289 t National 
TS 3-15 F4720BM t Fairchild 

TS 5 DII54LS188 t National (743) 300 os TS 5 C040061 RCA 

110 nsR OC 5 31l01C AMD OC 5 AM29720C AMD' 

OC 5 31l01M tAMD 360 nsR TS 3-15 CD4061A tRCA 

32 x 2 TTL 50 nsF 6c 5 OM86S21 Nationill 400 nsR 1'S 3-15 HD54C200 t Harris 

OC 5 N82S21 Signetlcs TS 3-15 HD74C2,OO HarriS 
TS 3-15 MM54c200 t National (808) 

64 xl CMOS 270 nsR - 3-18 MCMl4505BA t Motorola TS 3-15 MM74C200 National (808) 40 

350 nsR - 4.5-16 MCMI4505BC Motorola 500 nsR - 3-7 IM6523C Intersil 
ECl 10 nsR OE -5.2 SN10142 n - M IM6523M t Intarsil 

12 nsR OE -5.2 MCM10140 Motorola. 1.4 JisR - 3-15 MCM14537A t Motorola 
OE -5.2 MCM10142 Motorola 2,.sR ~ 3-15 MCMl4537C Motorola 
OE -5.2 MCM10148 Motorola 
OE -5.2 p,PB10142 NEC ECl 15 nsF OE -5.2 MB7042 Fujitsu 

. 

15nsR OE -5.2 IIPBlbl48 NEC 
OE -5.2 10414 Fairchild 

OE -5.2 10140 Signetlcs 25 nsF OE -5.2 I'PB10144 NEC 
OE -5.2 10148 Signetics 30 nsF OE -5.2 Fl0410C Fairchild 
OE -5.2 10151 Signetics OE -5.2 ; 10144 Signelics 
OE -5.2 SN10140 TI 

, 50 

OE -5.2 SN10148 TI ( 30nsR OE -5.2 MCM10144 Motorola 

54 x4 CMOS 200ns TS 5-15 SCM5555D SSS 35 nsF O~ . -4.25 Fl0411C Fairchild 
OE -5.2 MBM10410 Fujitsu 

700 nsF TS 5 MM74C810 National (811) OE -5.2 HM2105 Hitachi 
860 nsF TS 5 MM5tC81O t National (811) OE -5.2 . RC10144 Raytheon 

1.05 jlSR TS 5-15 MCM14552A t Motorola 35 nsR OE -5.2 SN10144 TI 

2.1 ,.sR TS 5-15 MCM14552C Motorola' 40 nsF 'OE -5.2 ~ll0144 Raytheon 
(Cont'd) (Cont'd) 

t Military Temperature Range (-55°C to 125°C) 
QC--Open Collector 

ns--Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsR-Nanoseconds at Room Temperature 
OE-Operi Emitter· . TS-ihree:..8tate ' 
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Ie MASTER 

MEMORY-RAMs (Cont'd) 

Access" Access 
Time Supply Time 

Organization Type (Max) Output Voltage DevIce Source Organization Type (Max) Output 

Static (Cont'd) Static (Cont'd) 

256 x 1 (Cont'd) 256 x 1 TTL 60 nsF 

PMOS 500 nsF TS -9,5 MM1101A2 National TS 

650 nsF TS -9,5 MM4250 t National TS 

800 nsF - -7,5 . 1M7511C Intersll OC 
OC 

900 nsF -12,5 MK4007 Mostek 
TS 

1,.sF TS -9.5 MM1101A1 National 
OC 

1 jlSR TS -9,5 1101A1 AMD OC 
TS -9,5 1101A1 Intel OC 
TS -7,5 IM7511M t Intersil OC 

1.5 jlSF TS -9,5 1101A AMD 65 nsF OC 
TS -10,5 1101AM tAMD 
TS -9,5 1101A Intel TS 

TS -7,5 IM7501C· Intersii TS 

TS -7,5 IM7501M t Intersil OC 
TS -7,5 IM7512C Intersll 

TS TS -9,5 MM1101A National 

1.8 jlSF TS -7,5 IM7512M t Intersil OC 

TTL 35 nsF TS 5 AM27LSOOAC AMD 
70 nsF OC 

OC 
40 nsF TS 5 93421AC Fairchild 

TS TS 5 N82S116 Signetics 
T8 5 93421AC Raytheon OC 

OC 5 • N82S117 Signetics 
OC 

45 nsF OC, 5 AM27L801C AMD 
T8 

OC 5 AM29720C AMD T8 
T8 

TS 5 AM27LSOOC AMD 
OC 

TS 5 AM27LSOOAM tAMD 
TS 5 AM29721C AMD TS 

OC 5 93410AC Fairchild OC 
OC 5 93411AC Fairchild TS 

TS 5 93L42OC Fairchild TS 
TS 

OC 5 93411AC Raytheon 
75 nsF bc 

50 nsF TS 5 93421C Fairchild 
TS 5 MM748200 National 80 nsF OC 

TS 5 "PB2200 NEC TS 
TS 5 RC5340 Raytheon TS 
TS 5 93421C Raytheon 

OC 
OC 5 N82S17 $ignetics 

TS 
TS 5 N82S16 Signetics 

OC 
OC 5 74S301 Signatics OC 

TS 5 74S200 Signetics TS 
TS 5 74S201 Signetics OC 

55 nsF OC 5 AM27LSOIM t AMD OC 
OC 5 AM29720M tAMD 

80 nsR OC I' 

TS 5 AM27LSOOM t AMD 
TS TS 5 AM29721M tAMD 

OC 5 93411C Fairchild OC 

TS 5 93L420M t Fairchild 85 nsF OC' 

OC 5 6530 MMI TS 

TS 5 6531 MMI 90 nsF TS 

OC 5 RC5330 Raytheon 95 nsF OC 

OC 5 93411C Raytheon TS 

60 nsF OC 5 AM27S01BC AMD 100 nsF TS 

TS 5 AM27S00BC AMD 115 nsF OC 

OC 5 93410C Fairchild TS 
(Conl'd) 

t Military Temperature Range (-55'C to 125'C) 
OC-Open Collector 

n&-;-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 
T5-Three-8tate 

618 Bold face indicates additional_data Is providad on the page noted. 

Supply 
Voltage DevIce Source 

, 

(Cont'd) 

5 93421M t'Fairchiid 
5 3106A Intel 

5 3107A Intel 
5 IM5503AC Intersil 

5 IM5523AC Intersil 

5 IM5533AC Intersil 
5 DM74S2f18 _lionel (751) 
5 "PB2206 NEC 
5 93421M t Raytheon 

5 93411M t Fairchild 

5 HM2505 Hitachi 
5 "PB2202 NEC 

5 93411M t R~ytheon 

5 SN74S201 TI 

5 SN74S301 TI 

5 93410M t Fairchild 
5 IM5503AM t Intersil 

5 IM5523AM t Intersll 

5 IM5533AM t Intersii 
5 5530 tMMI' 

5 5531 tMMI 
5 DM54S2OO t _11on,1 (704) 
5 RM5340 t Raytheon 

5 S82817 t Signetics 

5 S82S16 t Signetics 

5 S54S301 t Signetics 

5 548200 t Signetics 
5 548201 t Signetics 
5, TL74200 Telefunken 

5 RM5330 t Raytheon 

5 AM27LSOILC AMD 

5 AM27LSOOLC AMD 
5 3106-8 Intel 

5 3107-8 Intel 

5 3106 Intei 

5 3107 Intel 
5 IM5503C Intersll 

5 IM5523C Intarsi! 

5 IM5533C Intersil 
5 DII54S208 t _tIonaI (751) 

5 IM5503M t Intarsll 

5 IM5523M t Intersil 

5 IM5533M t Intersil 

5 SN548301 tTl 

5 SN548201 tTl 

5 93L421C Fairchild 

5 AM27lS01LM tAMD 

5 AM27LSOOLM tAMD 

5 93L421M t Fairchild' 

5 L6530 MMI 

5 L6S31 MMI 
(Cont'd) 

nsR-Nanoseconds at Room Temperature 
OE-Open Emitter 
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MASTER SELECTIO.N GUIDE 

MEMORY-RAMs (Cont'd) 

Access Access 
TIme Supply . Time Supply 

Organization Type (Max) OUtput Voltage DeviCe Source Organization Type (Max) Output Voltage Device Source 

Static (Confd) , Static (Cont'd) 

256 xl TIL '(Conl'd) 256 x 4 CMOS 800 nsF (Conl'd) 

130 nsF DC 5 l5530 tMMI TS 5 TC5007-2 Toshiba 

TS 5 l5531 tMMI 1000 nsF TS 5 /lPD5101-E NEC 

NMOS 150 nsF TS 5 SY21H01-1 Synertek 256 x 4 CMOS 80 ns TS 5 MWS5040A RCA 
TS 5 SY21Hll-l Synerlek 

90 ns TS 10 MWS5040 RCA TS 5 SY21H12-1 Synerlek 

100 nsF TS SCl5501S tSSS 175 nsF TS 5 SY21HOI Synerlek 

100 nsR TS 4-11 HM8551A-9 Herrls (m) TS 5 SY21Hll Synerlek 

TS 4-11 HM8581A-9 Herrle (877) TS ? SY21H12 Synertek 

10 TS 4-11 HM8582A-9 HarrIs (m) 200 nsF TS 5 SY21H01-2 Synertek 
TS 4-11 HM8551A·2 t Herrle (m) is 5 SY21H11-2 Synertek 

TS 4-11 HM8581A·2 t HerrII (877) TS 5 SY21H12-2 Synertek 

TS 4-11 HM8682A-2 t Herrie (m) 250 nsF TS 5 ' 7101-11 Intersi! 

160 nsR TS ' 4-11 HM8551C·' Herrie (m) TS 5 7111-1t lritersi! 

. TS 4-11 HM8581C-9 Herrie (877) TS 5 7112-11 Inlersi! 
TS 5 91010 AMD 

TS 4-11 HM8582C-8 Herr .. (m) 
TS 5 91110 AMO 

TS 4-11 HM8551C-2 tHerril (m) TS 5 91120 AMO 
TS 4-11 HM8581C·2 tHerril (877) TS 5 2101..\-2 Intel 
TS 4-11 HM8582C·2 t HerrII (m) TS 5 . 2111A-2 Intel 

250 nsF TS 5 MM74C920 Nationll (814) TS 5 2.112A-2 Int(ll 

TS 5 MM74C821 National. (818) TS 5 IIPD2101-2 NEC 
TS 5 /lP021 02-2 NEC 

20 

275 nsF TS 5 MM54C920 t National (814) TS 5 "PD2111-2 NEC 
TS 5 MM74C821 t National (818) TS 5 MW4101V2 RCA 

300 nsF TS . 5 HM8S01 .... HerrII (875) TS 5 MW4111V2 RCA 

. TS 5 HM8551 .... Herrle (m) TS 5 MW4112V2 RCA 

is 5 HM8581 .... .HerrII (877) TS 5 SY2101A-2 Synertek 
TS 5 SY2111A-2 Synertek 

TS 5 HM8582B-9 HllTie (m) TS 5 SY2112A-2 Synertek 
TS 5 HM8501B-2 t HerrII (875) 
TS 5 HM8551B-2 t Herr/s (m) 300nsF TS 5 91l01C AMO 

TS 5 . HM8581 ... 2 t HerrII (877) TS 5 9101C AMO 
TS 5 9101CM tAMO 

TS 5 HM8582B-2 t Herria (m) TS 5 91L11C AMO 

30 

425 nsF TS 5 HM8501-9 HerrII (875) TS 5 9111C AMO 
TS 5 HM8551-9 Herri, (m) TS 5 911CM tAMD 

TS 5 H,..'-9 Herrle (877) TS 5 91l12C AMO· 

TS 5 ':IM8582-9 HIITi, (m) TS 5 9112C AMO 
TS 5 9112CM tAMO 

450 nsF TS 5 85101L-1 AMI (839) TS 5 7101~32 Intersil 
TS 5 85101L-2 AMI (839) .TS 5 71tl-32 Intersi! 
TS 5 85101·1 AMI (839) TS 5 7112-32 Intersll 
TS 5 85101-2 AMI (839) TS 5 EA2101 EA 

40 TS 5 5101-1 Intel TS 5 EA2111 EA 
TS 5 5101l-1 Intel. TS 5 EA2112 EA 

475 nsF " TS 5 HM8501~2 t Hlrrle (875) TS 5 MW4101Vl RCA 
TS 5 MW4111V1 RCA 

TS 5 HM8551-2 t HarrI, (m) TS 5 MW4112Vl RCA 
TS 5 HM8581-2 t Herr!. (877) 

TS 5 TMS2101 n (857) 
TS 5 HM8582·2 t Herrle (m) 

TS 5 TMS2102 n (857) 
550 nsF TS 5 TC5007-1 T~hiba TS 5 TMS2112 n (857) 

650 nsF TS 5 85101 AMI (839) 350 nsF TS 5 3538F Fairchild 
TS 5 85101,.3 AMI (839) . TS 5 2101A Intel 
TS 5 85101L AMI (839) TS 5 211M Intel 

50 TS 5 85101L,.3 AMI (839) TS 5 2112A Intel 
TS 5 5101 Intel TS 5 /lP02101 NEC 
TS 5 5101l Intel TS 5 /lPD2102 NEC 
TS 5 5101-3 Intel TS 5 /lP02111 NED 
TS 5 5101L-3 Intel TS 5 ~Y2101A , Synertek 
TS 5 SY5101 Synertek TS 5 Y2111A Synertek 
TS 5 SY5111 Synertek TS 5 SY2112A Synertek 
TS 5 SY5112 Synertek 400 nsF TS 5 91l01B AMO 

800 nsF, TS 5 85101-8 AMI (839) TS 5 9101B ' AMD 
TS 5 5101-8 Intel, TS 5 9101BM tAMO 

60 (Conl'd) (Conl'd) 

t Military Temperature Range' (-55'C to 125'C) 
Oc--open Collector ' 

n~Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsR-Nanoseconds at Room, Temperature 
OE--4)pen Emitter TS-Three-State 
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Ie MASTER 

MEMORY-RAMs (Cont'd) 

Access ' Access 
Time Supply Time 

Organization Typa (Max) Output Voltage o.vice Source Organization Type (Max) OUtput 

Static (Cont'd) 1 Static (Cont'd) 

256 x 4 NMOS 400 nsF (Cont'd) 256x 4 NMOS 500 nsF 
TS 5 91LliB AMD TS 
TS 5 9111B AMD 650 nsF TS 
TS 5 9111BM tAMD TS 
TS 5 91L12B AMD TS 
TS 5 9112B AMD TS 
TS 5 9112BM tAMD TS 
TS 5 7112-13 Intersil TS 
TS 5 7101-13 Intersil TS 
TS 5 7111-13 Intersil TS 
TS 5 7101-33 Intersil 

TS TS 5 7111-33 Intersil 
TS 5 '7112-33 Intersil TS 

TS 5 EA2101M tEA TS 

TS 5 EA2111M tEA TS 

TS 5 EA2112M tEA TS 

TS 5 MW410i RCA TS 

TS 5 MW4111 RCA TS 

TS 5 MW4112 RCA TS 

TS 5 2601 Signetics TS 

TS 5 2611 Signetics TS 

TS 5 2612 Signetics TS 
TS 

450 nsF TS 5 3538-1 Fairchild TS 
TS 5 2101A-4 Intel TS 
TS 5 2111A-4 Intel TS 
TS 5 2112A-4 Intel 
TS 5 I'PD2101-4 NEC 750 nsF TS 

TS 5 I'PD2102-4 NEC Il1:.sF TS 
TS 5 I'PD2111-4 NEC TS 
TS 5 I'PD2112-4 NEC TS 
TS 5 SY2101A-4 Synertek TS 
TS 5 SY2111A-4 Synertek TS 
TS 5 SY2112A-4 Synertek TS 
TS 5 TMS4039-2 TI TS 
TS 5 TMS4042-2 TI TS 
TS 5 TMS4043-2 TI TS 

500 nsF TS 5 2101-1 AMD TS 
TS 5 2111-1 AMD TS 
TS 5 2112-1 AMD TS 
TS 5 91L01A AMD TS 
TS 5 9101A AMD TS 
TS 5 9101AM tAMD TS 
TS 5 91LliA AMD TS 
TS 5 9111A AMD TS 
TS 5 9111AM tAMD TS 
TS 5 91L12A ,AMD TS 
TS 5 9112A AMD TS 
TS 5 9112AM tAMD TS 
TS 5 RA3-4256 EMM/Semi TS 
TS 5 RA3-4256 GI TS 
TS 5 7101-14 Intersil TS 
TS 5 7111-14 Intersil 
TS 5 7112-14 Intersil TIL 60 nsF OC 

TS 5 7101-34 Intersil TS 
TS 5 7111-34 Intersil 

75 nsF OC 
TS 5 7112-34 Intersil 
TS 5 MM2101-1 Nalional (758) TS 

TS 5 MM2111-1 Nallonal (768) 256 x 8 NMOS 400 nsF 
TS 5 MM5269-1 National 
TS 5 2101-1 Signetics 500 nsF TS 

TS 5 2111-1 Signetics 600 nsF TS 
TS 5 2606-1 Signetics 
TS 5 SY2111-1 Synertek 512 xl CMOS 200 nsF 

TS 5 SY2112-1 Synertek 
TS 5 SY2113-1 Synertek 
TS 5 SY2101-1, Synertek 400 nsF 
TS 5 SY2111-1 Synertek 

(Cont'd) . 
t MiHlllry Temperature Range (-55'C 10 125'C) 

OC-Open Collector 

ns-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

T5-Three-Slate 

620 Bold face Indicates additional data is provided on the page noted. 

SOpply 
Voltage Device Source 

(Cont'd) 
5 SY2112-1 Synertek 

5 2101-2 AMD 
5 2111-2 AMD 
5 2112-2 AMD 
5 RA3-4265B EMM/Semi 
5 RA3-4256A EMM/Semi 
5 3538.-2 Fairchild 
5 RA3-4256A GI 
5 RA3-4256B GI 

5 MM2101-2 Nalional (758) 
5 MM2111-2 Nalional (768) 
5 MM2112-2 Nalional (771) 
5 MM5269-2 National 
5 2101-2 Signetics 
5 2111-2 Signetics 
5 2112-2 Signetics 
5 SY2101-2 Synertek 
5 SY2111-2 ' Synertek 
5 SY2112-2 Synertek, 
5 TMS4039-1 TI 
5 TMS4042-1 TI 
5 TMS4,043-1 TI 
5 TMM311-1 ' Toshiba 
5 TMM312-1 Toshiba 

5 2606 Signetics 

5 2101 AMD 
5 2111 AMD 
5 2112 AMD 
5 RA3-4256 EMM/Semi 
5 RA3-4256B EMM/Semi 
5 7101-15 Intersi! 
5 7111-15 'Intersil 
5 7112-15 Intersil 
5 MM2101 N_lional (758) 
5 MM2111 Nllional (768) 
5 MM2112 N.lional (771) 

5 MM5289 Nalional (775) 
,,5,12 I'PD412 NEC 
5 2101 Signetics 
5 2111 Signetics 
5 2112 Signetics 
5 SY2101 Synertek 
5 SY2111 Synertek 
5 SY2112 Synertek 
5 TMS4039 TI 
5 TMS4042 TI -
5 TMS4043 TI 
5 TMM311 Toshiba 
5 TMM312 Toshiba 

5 93L412C Fairchild 

5 93L422C Fairchild 

5 93L412M t Fairchild 

5 93L422M t Fairchild 

5 3539-1 Fairchild 

5 3539-2 Fairchila 

5 3539 Fairchild 

10 82222 AMI (834) 
10 2222 Nortec 
10 SCM5522 SSS 

10 82222A AMI (834r 
10 2222A Nortec 
(Cont'd) 

I 

nsA-Nanoseconds at Room Temperature 

'OE-0pen Emitter 

Ie MASTER 1977 
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MASTER SELECTION GUIDE 

MEMORY-RAMs (Conl'd) 

Acceaa Acceaa 
Time Supply TIme 

OrganIZatIOn Type (Max) Output' Voltaae DevIce , sOurce Organlzatlon Type (Max) , 0utP\'f 

Static (Cont'd) Static (Cont'd) 

1024 x 1 (Conrd) 1024 x 1 NMOS 

CMOS 80ns TS 5 MWS5001A RCA 70 nsF oc 
9,0 ns TS 10 MWS5501 ~A - TS 

95 nsR TS 10 1M6508A-l Intersil 
TS 

\ 

TS 10, IM6518A-l fntersll OC -
100 nsF TS ~15 i ,SCM5502S tSSS 

\ TS 

100 nsR TS 4-11 ,IIIIIIIIOI.W HIrrIi (171) OC 
TS 4-11 "'11A~ ,HIrriIi (179) TS 

10 TS 4-1.1 ~4 tHarria (179) 
75 nsf 

TS 4-11 H11111111A-i tHarria (179) 
\ 90 nsF TS 

150 nsR TS 10 IM6508A Intersll 
/ 

TS 10 IM6518A Intarsil ' OC 

150ns TS 5, M~1 RCA 95 nsF OC 

160 nsR TS 4-11 IIIEGIC-I JIIrriI (179) TS 
- 18 :4-11 H11111118C-I ' IfIrrII (179) DC 

TS 4-11 Hlll5GlC4 f IIIrrII (871) , 
TS 

TS 4-11 .-1Ic-2 tlllnll, (171) 

200 nsF -- DC , TS 4-11 AMI (145) 
TS 

250 nsF TS ' ~ 3-10 IM6508C ,Iilte(&il 
TS 3-10 IM6508M t Intersll ' I DC 

20 

TS 3-10 1M6518C Intersil ' TS 
TS 3-10 IM6518M t Intarsil 
TS ! 5 MM74C82it , NI,IIoIIIII (818) OC 

TS 5 
_4CI3O 

NaIIonII (818) 
DC 

- TS 
'275 nsF TS 5 IIII54CIIII t NaIIonII (818) TS 

TS 5 IIM54CaI t NaIIonII (818) 
100 nsR OC 

300 nsF TS 5 86508-1 AMI 
TS 5 1M6508-1 Intarsil 100 nSF -

130 TS 5 IM6518-1 Intersll ' 120 nsF TS 
I 305 nsF TS 5 , ........ HIriiI (179~ '--- OC 

TS 5 HMis1"' , IfIrrII (179) 
TS 

TS 5 'HIIIIIIIIN t IfIrrII (171) TS 
TS 5 _18M t IIIrriI (871~ 

,135 nsF ' TS 
350 nsA TS 4-11 8I5OIA • AMI (145) 

\ 150 nsF TS 
425 nsF TS 5 ' IIIII50M IIIrriI (179) : TS 

TS 5 II1II518-8 IfIrrie (871) TS 

460 nsF TS' 5 8I5GI AMI (145) - 175 nsF TS ' 
;rS 5 IM6508 Int81'$11 
TS 5, IM6518 1000reil 200 nsF TS 

,/ 
r 

TS 
465 nsF TS _ 5 1tMI5GH' .t IfIrrII (179) 

40 

TS 5 H1111111M flflrrli (871) 250 nsF TS 
TS 

550 nsf: , :rs 5 TC5016 Toshiba TS 
650 nsF TS 5' tM5a) IIIrriI (171) . TS 

TS 5 ,..aD ,.,. (179) TS 
TS 

1.5,.sF 5 TC5006 ' ,Toshiba TS 

" ECL 15 nsF OE -5.2 FI0415AC Fairchild TS 

29 nsF OE -5.2 ' MCM10l,46 MotOrQia: TS 
TS OE -5;2 MCM10415 Motorola is 

30 nsF -, -4.5 '. Ft00415C Fairchild ' 
275 nsF, TS 

35 nsF OE -5.2 MeMl0415A , Fujitsu TS 

50 

60 nsF OE -5.2 : MBM10415 Fuptsu \ 300 nsF. TS 

NMOS .60 nsF -3,7,15 7001 Intersll TS \ 

-3;7,15. MCM7001 MOtorola TS' 

-3,7,15. ,~OOI Nortec TS 

-3,7,15 MW70011 , RCA 3SO nsF TS 
I 

(ConI'd) 

- 0 0 '. t MlIiIary Tempert!ture Ranga ( 55 C to 125 C) • ns,-NanOS8\lOl1dS Typical I'isF-oNanoseconds over Full Tamperature Range 
QC--Open Collector . TS-Thrae-6tate 

Ie MAST~ 1977 

Supply 
vottaae DevIce SoIIrc:e 

(Cont'd) 

5 S4015-2 AMI (835) 

5 84CIZ5-2 AMI (835) 
-3,5,15 1802 , EMM/Semi' 

5 MBM2115H ,Fujtsu 

' _5 MBM2125H Fujitsu 

,5 ,2115-2 InIef (a) 

5 2125-2 Intel (a) 

-3,7,15, MCM700H Motorola 

-3,5,5,15 1801 ~M/Seml 

5 "P0415 NEC 

5 S4C!15 AMI (835) 

5 8402S AMI (835) 

5 MBM2115E Fujitsu 

5 MBM2125E Fujitsu 

5 2115 IlItII (a) 

5 2125 ,II1II (a) 

5 2115L Intel 

5 2125L Intel 

5 2115 Signetics 
5 2115L Signetics 

5 2125 SIgnetIcs 
5 2125L Signetios 

5 IM5508C Intarsil ' 

-3.5,5,15 1218A EMM/SemI 

5 35422 Fairchild 

5 MBM2115 Fujitsu 

5 MBM21,25 Fujitsu 
5 "PD425 NEC 

-3.5,5,15 1217A, EMM/Semi 

5 3~2 Fairchild 
5 ,SY21H02-1 Synertek 
5 SYMC2IH02-1 t Synertek 

§ SY21H02 ' Synartek 

5 ~Y21H02-2 Synertek' 
5 SYMC2IH02-2 t Synertek 

5 91020 AMO 
5 21,02th Fairchild 
5 2102LH Fairchild 
5 1 21Ul'2H ( Fairchild 
5 ' 2102.&,-2 Intel 
5 2102AL-,2 • Intel _ I 

5 MK4102-8 Mostek 
5 

__ 4 
,,....,~J 

5 MM2102Al-2 NaIIonII (112) 
6 I 21F02--2 Sigrietics 
~, TMM313-1 'Tdshiba. 

5 MK41.02-6 Mostek 
5 SY210H Synartek 

5 91L02C AMO 
5 -. 91L02CM tAMO , 
5 9102C AMD 
5 91~CM t~MO I 

5 2102F Fairchild 
(Cont'd) 

.,nsR-:-NanOseconds at Room Temperature 
OE-;-OpanEmitter 
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Ie MASTER 

MEMORY-RAMs (Cont'd) 

Access 
/ ,Access 

Time Supply Time 
Organization Type (Max) Output Voltaga Oavlce \ Source Organization Type (Max) Output 

Static (Cont'd) Static (Cont'd) 

1024 x 1 NMOS 350 nsF TS (Conl'd) , 1024 xl NMOS 1 jlSF TS 
TS 5 2102LF Fairchild TS 
TS 5 21L02F Fairchild 

1 nsF TS TS 5 2102A Intel 
TS 5 2102AL Intel TS 

TS 5 2102A Signetics -,-.~--~.----- TS 

TS 5 M~102A National (m) 
T::; 

, TS 
TS 5 M~102AL Nalional (782) TS 
TS 5 21F02 Signetics T8 
TS 5 SY2102A Synertek' .. 

TS 
TS 5 SYMC2102A t Synertek 
TS 5 TMM313 Toshiba i jlSR TS 

400 nsF TS 5 91L02B AMO TTL 30 nsF 
TS 5 9102B AMO 

TS 
TS 5 91 L02BM tAMO 
TS 5 9102BM tAMO 30 ns OC 
TS 5 21L02-3 Signetics OC 
TS' 5 '. SY21 L02B Synertek TS 
TS 5 SYMC21 L02B t Synertek TS 

450 nsF TS 5 21021 Fairchild OC 
TS 5 2102L1 fairchild 

TS , ",---''1'1> _.,_5 ___ - ~1 __ ~!1-
TS 5 3545 Fairchild 35 ns OC 
TS 5 2102A-4 Intel OC 
TS 5 M2102A-4 t Intal 

35 nsF OC TS 5 2102AL-4 Intel 
TS 5 MK4102-1 Mostek TS 
TS 5 M~102A-4 National (712) 40 ns OC 
TS 5 MM2102AL-4 Nalional (782) 

TS TS ;,5,12 1'1'0405 NEC 
TS 5 21 F02-4 Signetlcs 45 nsf OC 

" 

TS 5 TM84033 TI OC 

t"j- 500 nsF TS 5 2102-1 AMO TS 

\~-cI" TS 5 9102A AMO OC 
TS 5 9102AM tAMD +0- TS ,5 91L02A ' AMO TS 
TS 5 91 L02AM tAMO OC 
'rS 5 IM7552-1C Intersil OC 
TS 5 M~102·1 National (758) 

TS TS 5 M330C SGS 
TS 5 21L02,1 Signetlcs OC 
TS 5 2102-1 Signetics , 

TS 
TS 5 SY21 L02-1 Synertek 
TS 5 SYMC21L02-1 t Synertek OC 

'650 nsF TS 5 2102-2 
. 

AMD TS 

TS 5 91L02 AMD 60 nsF 
TS 5 21022 Fairchild 
TS 5 2101L2 Fairchild TS 

TS 5 21L022 tairchild OC 
TS 5 2102A-6 Intel 

TS . 
TS 5 M2102A-6 t Intel 
TS is IM7552-2C Intarsil 65 nsF .OC 
TS 5 M~102-2 Nationa~ (758) TS 
TS 5 MM2102-2MD t National (785) 

70 nsF OC 
TS ) 5 M~102A'" National (762) 
TS 5 MM2102Al-6 National (782) 

,. 

TS 5 M330B SGS TS 
T" -" .2.1l.O2:2. Signetics 
TS 5 2102-2 Signetic$ OC 

TS 5 TMS4034 TI OC 

---650 nSA TS 5 IM7552-2M Intersil TS 

1 jlSF TS 5 2102 AMO OC 

TS 5 IM7552C Intersil OC 

TS 5 MK4102 ' Mostek TS 
(Cont'd) 

t Military Temperature Range (-55'C to 125'C) 
OC-Open Collector 

n$-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

TS-Three-State 

622 Bold face indicates additional data is provided on the page noted. 

Supply 
Voltage Device Source 

(Conl'd) 
5 MM2102, National (759) 

5 MM2102M t National 
5 M~102-MD t Natio~1 (785) 
5 .21Ul2--_~ 
:> 2102 Signetics 
5 SY2102 Synertek 
5 SY21L02 Synartek 

.5 TMS4035 TI 
5 TMS2102 Tf (857) 

5 IM7552M t Intersi! 

5 93415AC Fairchild 

5 93425AC Fairchild 

5 SN54S314 tTl 
5 SN74S314 TI 

5 SN54S214 tTl 
5 SN74S214 TI 

5 DMf3415A National (754) 

5 DMt3425A Nalional (755) 

5 RM5500 t Raytheon 
5 RC5500 Raytheon 

5 NB2S110 Signatics 

5 N82S111 Signetics 

5 DM9341S Nalional (754) 

5 DM93425 National (755) 

5 93415A AMO 
5 93415M t Falrehlld 

5 93425M t Fairchild 

5 IM55S08AC Intersil 

5 IM55S18AC Intersil 

5 "PB2205 NEC 
5 93415AC Raytheon 

5 93425AC Raytheon 

5 N82S10 Signetics 

5 ' N82S11 Signetics 

5 N93415A Signetics 

5 N93425A Signetics 

5 93415M t Fairchild 

5 93425M t Fairchild 

5 93L415C Fairchild 

5 93L425C Fairchild 

5 S82S10 t Signetics 

5 S82S11 t Signetics 

5 93415C AMO 

5 93L415M t Fairchild 

5 93L425M t Fairchild 

5 HM2510 Hitachi 
5 IM55S0ec Intersil 

5 IM55S18C Intersil 

5 I'PB2205-1 NEC 
5 93415C Raytheon 

5 93425C Raytheon 
(Conl'd) 

nsR-Nanoseconds at Room Temperature 
OE-open Emitter 

Ie MASTER 1977 
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j 
I , MASTER SELECtiON GUIDE 

MEMORY-RAMe (Cont'd) 

AGCMI Acceea 
Time Supply TIme Supply' 

0ra'n1Dllon Type (Max) Output VOltage DevIc!o Source Organization Type (Max) Output Voltage Device Source 

Static (Cont'd) .'., . Static (Cont'd) 
J 

t~1 
, 

1024 x 1 (Conl'd) ~x1 NMOS 200 nsF, ' (Cont'd) 

75 nsF OC, 5 . 93415M tAMO· , TS -5,12 4200A Nitron 
, oc 6 IM55soeM t Intersu T8 :5;12 4402A NHron , , 

TS 5 2316 Signelics 
TS 5 110155818101 tlnte~ 

75 nsR . 00' 250 nsF TS' 5 7141-11 Intel'Sii 
5 93415M tRaY'M9n , ,TS 5 IIM!I25i NetIoneI (774) 

TS $ 93425101 t Raytheon , 300 nsF 5 91L4OCC AMO 
80 nsF - 5 ,.1'84505-1 .. NEC , 5 914QCC AMO 

:86 nsF -, 5 ,.Ps45Os-2 NEC TS 5 1141-12 Intefsil 
10 195 nsF - 5' ~P84505-3 NEG 

I 

400 nsF 5 91L40BC AMO 
SN74S309 

, 
100 nsF OC 5 TI 5 ~1408C AMO , 

I 

TS 5 SN74S209 ,TI TS 5 7141-13 Int~1 

1024 x 4 NMOS 200 nsF 5 ,913OEC AMO 450 nsF TS 5 4801A EMM/Semi 

TS 5 411M EM1118eIni 500 nsF 5 91L4OOC A~O 
(187) 5 91400C AMO, 

TS 5 2114-2 1nteI . 
TS 5 Mk4404 Mostek TS 5 7141-14 Intersll 

TS 5 NC4104A Nllron 
, 

TTL SS_nsF OC 5 93470C t FalrchUd , 
TS 5 2614 ,SlgneliCs 

TS 5 93471C Fairchild 
250 nsF 'TS 5 7114-11 Inlersll . 

OC 5 93471)M t Fairchild 
5 l1li5255 NaIlonII (774) 
5 - fUI!onII (774) TS 5 93471101 Fairchild 

20 

$OOmF . 5 91L3OCC AMO 
; 5 9130CC AMO 

5 9130CM tAMD 

, " TS 5 2114-3 Inlel 
TS 5 2114L-3 Intel 
TS, 5 7114-12 Inl~ 

400 nsF 5 91L3OBC AMO 
\ 5' 9130BC AMO , 

5 9130sM tAMO 
, 30 

TS 5 7114-13· Intersu 

\ 

450 nsF TS 5 48IMA EIIMi ..... , 
(883) 

TS 5 3445 Fairchild 
, TS 5 1.188102 FujitSU 

lS 5 , 2114 Intel 
TS 5 2114( Inlel 

," 500 nsF 5 91L3OOC AMO . 
; 

40 
5 913000 AMO 
5 91300M tAMO 

-
TS 5 7114-14 h;lleisll 

I 
2084 x 1 NMOS 60 nsF -3,15,7 7003-12 Intersu \ 
4096 xl NMOS 100 nsf -$,12 44028 EMM/Seml' I . ' 

:5,12 ",,0410-2, Nee 

150 nsf TS :5,12 4200B EMM/Semi (' 

TS :5,12 . "P041/H NEe \ 
TS .. 6,12 NC4402A Nilron 

50 200 nsF TS.' 5 ' Ml<4104, ' Mostek 
" TS .. 5,12. ,.P04,10 NEe 

TS' 5 ,9,14OEC 
I 

AMO 
TS' :5,12 - EIiMIa.mi 

(V1) 
, 

TS -5,12 ¥02A EMM/~ 
.. T8 -5,12 AA3-4402 GI 

-

TS , .. 5,12 RA3-4200 GI . 
.- (eonl'd) -

' .. , 

t Military Temperature Range (-SSOC 10 J2S 0 C) ns'-Nanoseconds Typical, nsF-NanosecondS over Fun Teri\peralure Ra"lle 
~CoIIector I TS-Three-Stale" 

nsR-NanosecondS al Room Temperalure 
OE-Open'Emltter' 

" Ie MASTER 1977 623, 
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Ie MASTER 

MEMORY-ROMs 

A~ Access 
Time Supply Time 

Organization Type (Max) Output VQltage Device Source Organization Type (Max) Output 

Dynamic Static (Cont'd) 

256 xl PMOS 550 nsF -12,5 TMS2300 TI 256 x 4 TIL 

-512 x 10 450 nsF TS -12,5 sa771 AM! (834) 

1024 x 5 PMOS 450 nsF TS -12.5 S8771 , AMI (834) 50 nsR OC 

500 nsF TS -12,5 TMS4200 TI 551'sF OC 

TS 0,5 MCS2023 MOS TS 

1024 x 1 2 PMOS 3.6 I'SF -12,-24 EA3800 EA 60, nsF OC, 

2048 x 4 PMOS 1.3 I'SF' TS -12,5 S8885 AMI (834) TS 

~ 1.61'SF -12,5 R05-8192 GI OC 

2048 x 8 PMOS 450 nsF -12,5 MCS2026 MOS OC 

1.8 I'SF TS ~12,5 S9988 AM! (834) TS 

4096 x 4 PMOS 1.8 I'SF TS -12,5 
60 nsR OC 

S8988 AMI (834) OC 

Static TS 
TS 

3US OC 

TIL 45 nsR OC 5 SN5488A tTl OC 

OC 5 SN74SSA TI 

50 nsF OC 5 6230-1 MMI 75 nsF OC 

TS 5 6231-1 MMI TS 

OC 5 DM7488 National (702) OC 

TS 5 DM8588 National (702) TS 

50 nsR OC 5 MCM4002L tMotorola 90 nsf OC 
OC 5 MCM4002P Motorola 130 nsR TS 

70 nsF TS 5 DM7588 National (702) TS 

OC 5 DM5488 t National (702) 256 x S NMOS 450 nsF 

64 x 8 TIL 75 nsR 5 MCM4003A Motorola PMOS 750 nsR 
5 MCM4303A t Motorola 

PMOS 650 nsR 0,12 MM4220 t National 850 nsR 
0,12 MM5220 National 

950 nsR -12,5 MM4221 t National 950 nsR 
-12,5 MM5221 National 

12Sx S PMOS 11'SR -12,5 R06-1024-S tGI Il'sF TS 
-12,5 R07-1024-S GI II'SR TS 

41'SR -13,-27 MM3501 National TS 

256 x4 CMOS I.SI'SR 3-15 MCM14524A t Motorola 1.5 I'SR TS 

3-15 MCM14524C Motorola TS 
TS 

PMOS 650 nsR 0,12 MM4210 t National TS 
0,12 MM4220 t National 
0,12 MM5210 National TIL 60 nsF OC 

0,12 MM5220 National TS 

950 nsR -12,5 MM4211 t National OC 
-12,5 MM4221 t National 

TS -12,5 MM5211 National 
-12,5 MM5221 National TS 

, II'SR TS -12,5 R06-1 024-4 tGI 65 nsF OC 

TS -12,5 R07-1024'4 GI TS 

TIL 45 nsF OC 5 93457C Fllirchild 70 nsF OC 
\ 

TS 5 93467C FairChild TS 

OC 5 3301A Intel 75 nsF OC 

'50 nsF OC 5 DM74S187 National (702) TS 

TS 5 DM85S87 NatIonal (702) OC 

OC 5 N82S226 Signetics TS 

TS 5 NS2S229 Signetics S5 nsF OC 
(Cont'd) 

t Military Temperature Range (-55'C to 125'C) 
OC-{)pen Collector 

ns-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 
T5-Three-State 

624 Bold face Indicates additional data Is providad on the page' notad, 

Supply 
Voltage DevIce Source 

, 

(Cont'd) 
, 

5 MCM4004A Motorola / 

5 6200-1 ' 
"" 

MMI 

5 . 6201-1 MMI 

5 ,,93457M t Fairchild 

5 93467M t Fairchild 

5 M3301A tlntel 
5 DM54S187 t National (702) 

5 DM7ss97 t National (702) 

5 DM54187 t National 
5 ' DM74187 National 

5 DM7597 t National 
5 DM8597 National 

5 SN54187 tTl 
5 SN74187 TI 

5 5200-1 tMMI 

5 5201-1 tMMI 

5 S82S226 t Signetics 

5 SS25229 t Signetics 

5 M3301A t Intel 

5 DM76L97 t National 
5 DM86L97 National 

5,12 I'PD464 NEC 

0,12 MM4230 t National 
~12 MM5230 National 

-12,5 MM4213 t National 
-12,5 MM5213 National 

-12,5 MM4231 t National 
-12,5 MM5231 National 

-9,5 1302 Intel 

-12,5 MM4252 ['Jational 
-12,5 MM5253 National 

-12.5 R05-1302 GI 
-12,5 R05-t302 GI 
-12,5 R06-204S'S tGI 
-12,5 R07-2048-S GI 

5 DM87$201 National (733) 

5 DM87S202 National' (733) 

5 DM74S271 National (731) 

5 DM74S371 National (731) 
5 N82S214 Signetlcs 

5 6208-1 MMI 

5 6209-1 MMI 

5 SN74S271 TI 

5 SN74S371 TI 

5 DM77S201 t National (733) 

5 DM77S202 t National (733) 

5 DM54S271 t National (731) 

5 DM$4S:f71 t N~lional (731) 

5 520S-1 tMMI 
(Cont'd) 

nsR-Nanoseconds at Room Temperature 
OE-0pen Emitter 

Ie MASTER 1977 
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MASTER SELECTION GUIDE 

MEMORyl.ROr..8(Cont'd) 
- ~ AcceSs 

TIme Supply Time 
OrganIzatIon Type (Max) Output Voltage. Davtce Source Organization Type (Max) Output 

Static (Cc)nt'd) 
I 

Sta,ic (Cont'd) 

256,( 8 m 85 nsf (Cont'd) 512 x4 m 
TS 5 5209-1 tMMI 95 nsF OC 

90 nsF OC 5 6235:'1 MMI "- TS 

TS 5 - 6236-1 MMI . 512 x 5 NMOS 450 nsF -TS 
TS 5 5828214 t Signetlcs 

TS 
95 nsF oc 5 SN54S271, tTl I 

PMOS 500nsR 
,TS 5 SN54S371 " tTl 

' .. 
120 nsf oc 5 0. 

- \ 5235-1 tMMI 512 x8 CMOS 400ns TS 
10 TS 5 . ' 5236-1 MMI 850ns TS 

'\ 180 nsR OC ·5 DM54L 187A t National NMOS 500 nsF TS 
oc 5 OM74LlI\7A National TS 

256 x 10 PMOS 600 nsF -12,5 MK2400 Mostek TS 
TS 

256lt 12 PMOS 1.4,.sF -12,5 MM4229 t National I TS 
, -12,~ MM5229 National TS 

320 x 7 PMOS 700 nsR ,14,.:28 MK2000 Mostek TS 
,TS 

1,.sF -12,5 MK2300 Mostek 
PMOS 600 nsF TS 

384 x8 PMOS aODnsR -12.5 MM4241 t National TS . 
-12,5 MM5251 Nallonal 

700 nsf 'TS 
512 x 4 .. PMOS 725nSR ',.12 MM52sO National TS 

,.12 1.11.14230 t National TS 

850 nsR TS -12,5 MM4213 t National 
~ TS 

, . 
TS -12,6 ",1.15213 National 850 nsF TS 

950nsR -.IU 1.11.14231 tNational l,.sf TS 
-12,5 MM5;!31 National TS 

1,.sA TS -12,5 1IIIG43. .. NdonII (134) TS 

TS -12,5 MM5253 National TS 
TS 

1.5,.sA -12,5 R06-2048-4 tGI . TS 
-12,5 R07-2048-4 GI 

1 ,.sA\ TS 
TTL 50 nsf OC , 5 93431C FalrchUd I TS 

, ' TS 5 . 93441C Fairchild 'IS. 

OC 5 N82S230 Signeties 
TS, 
TS 

TS 5 N82S231 Signeties TS 

55 nsF OC 5 Dll748278 Nat .... (721) 1.25,.sF IS 

TS 5 DM748370 NIUonII(72I) TTL 55 nsF OC 

60 nsf OC 5 934311.1 t Fairchild TS 

TS 5 93441M t FairchHd 
.. 

60 nsF TS 
i <!>c 5 6205-1 MMI I 65 nsF OC . TS 5 ~1 MMI TS , 

.40 70 nsF . OC 5 3302A Intel OC . 
TS 5 3322A. Intel TS 

-oc 5, ~ t~ (721) 70 nsF oc 
TS 5 DII54837II 't~ (721) 

'. . , 
TS : 

oc 5 8825230 Slgnetlcs OC 
/ 

oc 5 SN74S27.0 11, 
TS· 

TS 5 SN74S370 TI 
75 nsR oc 

. 75 nsR de 5 5205-1 tMM! 
\ 

I 
80 nsf , oc .-iTS 5 5206-1 tMMl, 

TS 
Intel 7 90 nsF oc 5 3302A-4 

, ) 85 nsF oc oc 5 3302AL-6 Intel 60 

TS 5 3322A-4 Intel .. TS 
" , 

-., 
TS 5 \ 

(Cont'd) 
3322AL-4 Intel. 90 nsF TS , 

t MIUtary Temperatu~!'Iange (-55·C to 125·C) ns-NanosecondsTyplcal nsF-NanOS8CC/flds'OVel' Full Temperature Range 
oC-o~'CoIIactor \ ", " TS-Three-stat~··' 

, Ie MASTER 1977 

r 

Supply 
Voltage DevICe . Source 

, 

(Cont'd) 

. 5 1>N54l?270 tTl 

5 SN54S370 tTl 

5 R03-2560 EMM/Seml 

5 R03-2560 GI 
.. 

,.12 . MM4240 t National 
,.12 MM5240 National 

10 COP 1832 tRCA .. 
5 COP 1832C RCA 

5 9214e AMO 
5 9214M tAMO 
5 'ROO-4096 EMM/Saml ., 
5 R03-4096 GI 

'5 MM5238 National 
5 SY3514 Synertek 
5 SY5232 Synertek 
5 SY2530 Synertek 

-12,5 35Wl9 Fairchild , 
-12,5 3515.192 Fairchild 

-12,5 ITT3514-1 In 
-12,5 . , MK2500 MoStek 
-12,5 MK2600 Mostek 
-12,5 2530 Si~netles 

-12,5 3514191 Fairchild 

-12,5 83514 AlII (150) 
-12,5 .. AlII (150) 
-12,5 3514192 Fairchild 
-12,5 ITT3514-2 ITT 
-9,5 . _1742 NItIoneI (827) 
:12,5 IIM5244 NIUonII (838) 

-12,5 .MM4214 t National 
-12,5 . MM4232 t.National 
-12,5 MM4233 t National 
-12,5' MM5214 National 
-12,5 MM5232 National 
-12,5 .. MM5233 National 

-12,5 MM4244 NItioftII (838) 

' 5 934320 Fairchild 

5 ' 93442C FBtrchl1d 

5 N825215 Signatics 

5 62481 MMI 

5 6249-1 i MMI 

5 DII87885 NatIonal (735) 

5 DMI7888 Natlonll (735) 

5 93432M . t Fairchild " 

5 9344.2M t Falrc..hlld 

5 ·3304A 'Int!!1 

5 3324A Intel 

5 3304AL-6 Intel 

6 DM778IIi t Nat!oMI('73S) 

5 DM7788I t NaIIonII! (735) 

K 5246-1 "tMMI 

5 5249-1 ' MMI 

5,. I 3304A-4 Intel' 
(eont'd) 

" 

ns~anoseconds·at Room Temperature 
OE-:-Open Emltter 

825 

60, 

I 

70 

ci)' 
"0 
:::l 

.(!) 

c: 
.2 -.~ 

80 Q) 
en ... 
(J) -fJ) ,as 
~ 

90 

100 



Ie MASTER 

MEMORY-ROMs (Cont'd) 

Access Access 
TIme Supply Time Supply 

Organization Typa (Max) Output Voltage DevIce Source Organization Typa (Max) Output VoHage Oevlce Source 

Static (Cont'd) Static (Cont'd) 
, 

512 x 8 TIL 90 nsF (Cont'd) 1024 x 8 NMOS 450 nsF (ConI' d) 
TS 5 ' 3324A-4 Intel TS 5 MM5242 National (832) 

OC 5 6240-1 MMI TS ",5,12 jLPD2308 NEC 
TS 5 2607 Signetics 

TS 5 6241-1 MMI TS ",5,12 TMS4700 n (858) 
TS 5 S82S215 t Signetics 

475 nsF TS ",5,12 jLPD465 NEC 
'120 nsF OC 5 5240-1 tMMI 

EA2308AM 500 nsF TS 5 tEA 
TS 5 5241-1 tMMI TS ±5,12 2308 Intel 

60 

OC 5, DM8595 National 
, TS 5 MCM6830A Motorola 

10 TS 5 DM8596 National 550 nsF TS 5 EA4700M tEA 
TS 5 2608-11 Intersil 

OC 5 DM8795 National TS 5 2608 Signetics 
, TS 5 DM8796 National 575 nsF TS 5 S8830 AMI 

150 nsF OC 5 AM27S40 AMD (889,659,925) 
TS 5 MCM6830 Motorola 

TS 5 AM27S41 AMD TS 5 MM4242 t National (832) 70 
OC 5 DM7595 t National 600 nsF TS 5,12 9208M tAMD 

150 nsR TS 5 OM7596 t National TS 5 2608-12 Intersil 
OC 5 OM7795 t National TIL 45 nsf OC 5 93454C Fairchild 
TS 5 DM7796 t National TS 5 93464C Fairchild 

180 nsF OC 5 AM27S40M tAMD 60 nsF OC 5 93454M tFairchiid 
", TS 5 AM27S41M tAMO TS 5 93464M t Fairchild 

512 x 10 NMOS 500 nsF TS 5 R03-5120 EMM/Semi 70 nsF OC 5 DM85S29 National (737) 
TS 5 R03-5120 GI TS 5 DM85S28 National (737) 

PMOS 725 nsF ",12 EA4000 EA 90 nsF OC 5 IM53S08C Intersl! 

1024 x 4 PMOS 700 nsF 1's -12,5 MK2500 Mostek T8 5 IM53818C Intersil 80 

T8 -1?,5 MK2600 Mostek OC 5 6280-1 MMI 
1 jLsF TS -12,5 S5232 AMI (850) T8 5 6281-1 MMI 
1 jLSR T8 -12,5 MM4232 t National OC 5 6284-1 MMI 

TS -12,5 MM5232 National 
T8 5 6285-1 MMI 

TIL ,60 nsF OC 5 6250-1 MMI 
OC 5 6286-1 MMI 

TS 5 6251-1 MMI 
T8 5 6887-1 MMI 

OC 5 6252-1 MMI , OC 5 DM75S29 t National (737) 
TS 5 6253-1 MMI 

DM75S28 t National (737) T8 5 
70 nsF 5 N8228 8ignetlcs 

100 nsF OC 5 IM53808M t Intarsil 
75 nsF OC 5 5250-1 tMMI' 

TS 5 IM53818M t Intersil 90 
TS 5 5251-1 tMMI 

OC 125 nsF 5 5280-1 tMMI 
OC 5 5252-1 tMMI 

tMMI T8 5 5281-1 
T8 5 , 5253-1 tMMI 

OC 5 tMMI 5284-1 
1024 x 8 NMOS 250 nsF T8 5,12 92080C AMO 

TS 5 5285-1 tMMI 
290 nsF TS ±5,12 NC6560A Nitron 

OC 5 5286-1 tMMI 
300 nsF T$ 9208CC AMD 5,12 

TS 5 ,5287-1 tMMI 
/ 

350 nsF T8 5 EA4700 EA OC 5 N828280 Signetics 
T8 -3,5,12 MCM6560 Motorola 

40 

T8 -3,5,12 NC6560 Nltron T8 5 N82S281 Signetics 

400 nsF T8 5:12 9208BC AMO 175 nsF OC 5 AM27880C AMO 
T8 5 EA2308A EA TS 5 AM27881C AMO 100 
TS 5 EA4700-1 EA 
TS 5 EA8308A EA 275 nsF OC 5 AM27S80M tAMO 

450 nsF TS ±5,12 3508 Fairchild TS 5 AM27S81M tAMD 

TS ±5,12 MS8308 Fujitsu 1024 x 9 TIL 90 nsF OC 5 IM53S09C Intersil 
T8 5 2607 8ignetics 

T8 5 'M53819C Intersil T8 5 12605-10 Intersil 
50 

T8 5,12 MK30000-3 Mostek 100 nsF OC 5 IM53809M t Intersil 
(Cont'd) (Cont'd) 

, 
t MiI~ary Temperature Range (-55'C to 125'C) ns-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsA-Nanoseconds at Room Temperature 
QC-Open Collector ' T8-Three-8tate J • OE-Open ~Itter' 

626 Bold face Indicates additional data Is provided on the page noted. 
Ie MASTER ,1977 
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. MASTER SELECTION'QUIDE' ' 

MEMORY-ROMe (Cont'd) 

,ACCeIa AcceIa 
/ / TIme Supply TIme Supply 

Orginlzatlon Type (Max) Output VOltage Devtce SoUrce OrganIzation Type (Max) Output Voltage DevICe . Sourw 

Static (Conrd) 
" 

Static (Cont"d) ,. 

, 
1024 x 9 TTL loollSF (COnt'd) 2048 x 8 NMOS (Cont'd) , 

TS .. 5 IM53S19M tlntersil 650 nsf TS ~ EA~oo EA 

150 JlSF OC' 5 5260, tMMI TS' 6 MK31000-3 MoStek 

OC ( 5 6260 1.41.41 " TS =5,12 MCM6832 Mbtorol$ 
\ TS :5,12 N~2 Nljton 

TS 5 5261 tMMI TS 5 2600 SlgneflCs 
TS' 5 6261 1.41.41 TS 5 SY.2316A / Synertek 

60 

, 
TS 5 SY4600 syt)ertek . : 1024 x 1 0 TTL !!OnsF OC 5 IM53S1oo Intersll '. 

., 
TS 5 Sy8316A Synert~ " 

TS 5 .'11.4$36200 Intersll 
575 nSF· TS 

" 

"'" +HltfOiui' c.) ." OC 5 .IM53S1OM t Intersil " 
5 .. , 

jf " 

750 nsf TS 5 EA4s00M '. teA '" 
TS 5 IM53S20M. tlntersll 

MQ!QrOla' , 
.150 nsR OC 5 5255 tMMI 

aoo nsf TS "3,5,12 MCMep9'O 

OC 5 6255 1.41.41 TS -3,5,12 NC6590 ~1tr0n 70 

850 nsf TS R03-8a16A EMM/Seml .' ·TS i5 .. 6286 MMI 5 
TS 5 . ROs.8316A GI ., 

TS 5 '. 6286 1.41.41 / 

TS 5 RQ3-931~A " GI ~ . 
'- ~ 

1024 x 1 2' CMOS 200ns TS 10 11.46312 Y !ntersil 
, 

- TS' .5 ~ 2316A Iniel'\ 
, 

250 nsl\ TS 4-11 Hll83121-2 t HIrrII "(.1) TS, ,~. 
" ~PD2316A 'r,lEC " 0 

TS- 4-11 Hll8312A-I· HIrrII (.1) PMOS '. s.op'nsF -12.5 MK'28000 Mostek ."i 
ts (a1) 

. 
500 nsR 5 . Hll8312-2 '. t HIrrII 

700 nsf -12,5 TMS4800' 'rl 
.~ TS 5 ,HllP1H ..... (.1) , 

, , 
'. 

600ns 1'6 5 .. JM6312 Interllli' 
950.1\$F -12.5 EA4900C EA "':'," 

'. 

t35.~F EA49OOt. EA 
~. 

PMOS 3J1$f1 .,,2 MM5215' NatlQn8l '. -12.5. 
., .' 

5,.sr:i . ~12,5 '1.41.45212 National 
TTL no nsF . OC 5 6275. 1.41.41 , 

TS 5 .627&. '. ; ~I' 
" 

125 nSF OC 6' N82S290 SIgne1ics, 
2048 x. 4 NMOS ~90 nsf TS .,5,12 NC6560A N~ron \ 

I I~O nsf OC 5, 5215 .\ n.1~1 
350' nSF TS' -3.5;12 MCM6660 Motorola , .. . 5276 " 

" TS -3,5,12 NC6560 Nftrcin TS '5' ; 7tMMI·····. 
'. ~" ts ," 5 N82S291 , Stg~etlcisl'.· ,;, ; 

450r~~· . TS 5 MIlliN! ........ (832) 
I 

" TS 'R03-20480 • 
550 nsF TS 5 MMOt5 . t NaUonII (. 2048 x 1 01 NMOS 500 nsf S . GI. :, 

PMOS 
.. 

450 nsf. TS -12.5 ROI492C Western 4096 X 4 NMOS I 450 nsf TS S 2617 s~i!et1Cs 

950nsfl -12,5" 2580 I, . Signet!es. 
, ~ 

TS 5 .... 7 ~(.., 
i' l 

2048 x 8- NMOS 3Oo11llf: is 5.12 921SCC' AMD . 5so nsf .. TS 5 EA469OC, EA .' 
" TS 5 ' SY4600 Synert~ ,'. 

TS 5' ·2600-1 Slgne1lcs. 
, 

575 nsF TS 5 ......, tMiIIo ... H_j: 
350 oaF TS' 5 t.lK34OOD-3 Mostek , , 

,;. .. 
750 nsf TS 5 ~ 

" EA460QM . teA ' .. 
400 nsF TS ... 5 9216BC AMD 

TS 
.. ,,\ 

TS 
, 1 psF: 5. 'R03-1~ EMMlSjlml :: .. " 450 nsF' 5 68316 AMI'·' TS 5 .ROO:16384.· GI 

TS 5; . R03-8316B EMM/Semi 
TS 5, R03-8316B GI PMOS' '600,IisF .-12/5,: MK28000,: '1.4.' ..... , V· 
TS 5 R03-9316B GI 700'nsF :1~.5 rMS4S00 TI';/ . '>.' '. TS 5 -- NIIJonII(~) . 

:{ 

TS 5 "PD2316 ,JIEC 950 nSf } -12.& ·.eM900 EA 
:', 

TS .5 2616-11 Intarsil ~x8 NMOS 550 nsf TS .. 5 MK3200'· 'MOStek ,'. 
':: 

TS' 5. , Mll2S1M ~~ ,. ., 

TS 5 "PD2316A~1 . NEe 
" " 

TS 5 2616' '131gnetlQa . .. ' . , 
TS '.' 5 2617 SlgnetlCs \ ., , 
TS 5 SY23161;1 Synertek ':j, f 

TS .5 , 'SY6316B Synertek .. 
\. \. 1 . ',( " , .. 

47!i'nsF TS ,*5,12 /d'D46ll" NEe. . 
. ' 

TS .,5,12 NC&590A !'lltron .. 
" 

500 nsF ~ TS 5 81131 AMI .. ., 
~ 

\ / 
.j 

'. TS .,s,12 McM65317 Motorola 
TS 5 MP~16E Motorola , .. , 

. NIIIonII (Baal ." , 
TS " 5 MM5Z48 " " 

(Cont'd) '.' 
>-: 

, 
t Mllftary Temperature RIInge ·(-56·C to 12S0C) 
~ Collector ' ' 

ns-:Nanoseconds Typical ',flSi".-.;NanoS!lcoods aver FUll Temperature Range 
rs--:..nu~· . 

n~anosec6nds at Room T.emperature, 
. . ,?e,..:opert emiiuir .' 

IC MASTER 1977 ')827 
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IC,MASTER' 

l'etEMOAY -Shift Aeglatera 

BItiI No Fr.queiICy BItiI No FrequtIIIqI ( 

Per 01 Oper- (Hz- ' Supply , Per 01 Oper- (Hz- Supply 
RegIster ,'Reg. atIon "- Spec) Voltage Devk:e ' Source RegIster Reg. atIon ProceeiI Spec) • Voltage Devk:e Source 

, 
. Dynamic Dynamic (Cont'd) 

16 4· SS PMOS 3.01.4 -28 EA1208 EA 256 4 ss PMOS (Cont'd) 

32 4 SS PMOS 1.01.4 -28 EA1201 EA 8.01.4 =5 2502 Signelics 

3.01.4 -28 EA1200 eA 10.01.4 =5 AM2802C AMO 60 

SS 
=5 AM2802M tAMO 

64 1 PMOS 1.01.4 -14,-28 EA1203 EA \ 

=5 SY2802 Synertek 
3.01.4 -14,-28 EAI202 EA 64 ss ceo 1.01.4 -5,12 2416 Intel 

2' ss PMOS 0.1 1.4 -14 H08213 Hitachi 380 2 ss PMOS 2.51.4 -12,5 1.41.44104 . t National 
-14,9 ,H08214 HitachI -12,5 MMSt04 National 

3 SS 'PMOS 0.1 1.4 ;14 H03214 Hitachi 
'-' 

* 1 SS PMOS 2.01.4 -12,5 1TT3330 ITT 
, 10 4 SS PMOS 3.01.4 -12,5 MP3417 PIessey 

500 1 SS . PMOS 2.01.4 -12,5 ' ITT3331 ITT 
5.01.4 -12,5 TMs3417 TI 512 ' 1 SS PMOS 2.01.4 =5 1405A Intel 

=5 ,H03508 Hitachi 
-12,5 1TT3329 ITT 

66 3 SS PMOS 1.01.4 -14 CRCI505 Collins 2.51.4 =5 2505 . S/gnetlcs 
2.01.4 -24,-14 MTSl016 M~" -12,5 1.41.44016 t National 

72 3 SS PMOS.5.0M =5 ' HD3523 Hitachi 
-12,5 1.41.45016 National 

70 

=5 HD3524 Hitachi 3.01.4 =5 AM2805M tAMO 

Q) 

:2 
:::1 

(!) 20 

=5 'AM2807M tAMO 
80 4 SS PMOS 2.51.4 -12,5 IMITSOC Intersll =5 '2524 Signatlcs 

-12,5 MK1007 Mostak -14 EA1212 EA 
-12,5 SV7780 Synertek 

3.01.4 -12,5 MP3409 4:01.4 =5 AM280SC AMO 
- PIessey 

=5 AM2807C AMO 
I 

c: 5.01.4 -12,5 TMS3409 TI 5:01.4 =5 H03505 Hitachi 

.Q -0 
Q) 

100 2 SS, PMOS 1.01.4 =5 HD3506 Hitachi =5 MTS2100 MOS 

=5 H03507 Hitachi -12,5 n.iS3401 TI 

-10 MTSl00l MOS 
-27 EA1206 EA 

2.01.4 

80 

CD =5 1406 .tAMO 21 SS PMOS 2.51.4 =5 SYI403B ~ynertek 

w =5 1407 tAMO =5 SY1403BR ,Synertek 

... 
Q) 

=5 1506 AMO 5.01.4 =5 1403AC AMO' 
=5 1507 AMO =5 1403AM tAMO ,.;.. -CJ) 

30 as 
~ 

2.51.4 -12,5 1.41.44006 t Nationel =5 H03503 Hitachi 
, -12,5 1.41.45006 National , =5 ,1403A Intel 

3.01.4 =5 MTS2013 MOB 
..,5 1.41.4 1403A, National 

=5 2506 Signalics =5 1403A Nortec , =5 1.4136 SGS 
=5 2507 SiQr1e~1cs 

=5 SYI403A Synertek 
=5 2517 Signalics 

=5 • ,SY1403AR Synertek 

90 

128 2 SS PMOS 5.01.4 =5 ' H03509 Hitachi 8.01.4 =5 HDSR1025 Hughes 
200 1 SS CMOS 5.01.4 3-15 CD4Q62A ' tRCA =5 2503 Signetics 

\ PMOS 1.01.4 -28 EA1221 'EA 10.01.4' =P AM2803C AMO , 

256 1 SS PMOS 1.01.4 -28 EA1205 EA _=5, AM2803M tAMO 

,-12,5 ' 
=5 SY2803 Synertek 

2.01.4 3363 Fairchild 

2.51.4 =5 HD3510 HItaChI 
1024 1 SS NMOS 1.0M. 5 2405 Intel 

5 SY2405 SY"'fIek' 
40 100 

3.01.4 -14 ' EAI204 EA 
PMOS 2.51.4 =5 2512 Signatlcs j' 

2 SS 'PMOS 2.51.4 ~14 EA1210 EA =5 2525 ' Signetlcs 

4 SS PMOS 2.5M =5 SYI402B Synertek 
=5' SYt:t: Synertek 
=5 SYI4BR BYnertek -

=5 SY1402BR . Synertek , 
( \ 

3.01.4 =5 HDSR1028 Hughes 
3.01.4 =5 AM2806M tAMQ I 

=5 AM2806M tAMO 
5.01.4 =5 1402AC :AMO =5 11.47712 ' Intersil 

=5 1402AM tAMO " =5 IMIT22 Intersil , 
=5 H03502 Hitachi =5 2512 'Nort~ 

=5 1402A Intel 
4.01.4 =5 AM2806C AMO 

=5 MMI402A National ' 
=5 AM2808M AMO 

=5 1402 Nortec 
=5 1402A Nortec 

,.,5 2512 Nortec 

=5 1.4141 SGS =5 SY7712 Synertek 
). 

=5 SYI402A Synertek =5 SYn22 Synertek 
-

110 50 

=5 SYI402AR Synertek 5.01.4 :=5 1404AC AMO 
(ConI'd) (Cont'd) 

, 

t Military Temperature Ranga (-55°Cto 125JC) SS = SerIal tn, Serial Out PP .. Parrallel In; Parallel Out 

~8' Bold f_ Incitcatea additional data 18 provided on the pagii noted. Ie MASTER 1977 



MASTER SELECTION GUIDE 

MEM9RY-Shlft Reglatera (Cont'd)' ' 
I 

BIll No f"8CIlIIIICY BIll No Frequency 
Supply Per 01 ap.. (Hz. Supply " Per of Oper- (Hz· 

Raglller Rag, alion ~ SpIe) Voltage, DevIce Soun:e RagIIIer Rag. atIon ~ Spec) Voltage Devtce Source 

Dynamic (Cont'd) Static (Cont'd) 

1024 1 PMOS 5.0M (ConI'd) 4 1 pp BIpolar. .(Cont'd) 
",5 1404AM tAMD. 8M 5 DM54l95 t National) 
",5 HD3504 Hl1Bchl 

; 5 DM74l95 National 
.=5 1404A Intel . 60 

",5 MMI404A ' National 15 M ' 5 9300C AMD 
",5 MM5024A \Natlonal 5 9300M t-AMD 

Y' 

",5 1404A Nortec 5 93l0OC ' t Fairchild 
I 5 SY1404A Synertek , 5 93loot.! t Fairchild 

10 5 SY1404AR Synertek . 5 1TI9300-1 tlTT 
5 1TT9300-5 ITT 

8.0M ",5 HDSR1024 . Hughes / " 5 MC8300 Motorola 
I ",5 2504 SlgnetlCs 5 MC9300 f Motorola 

I ",5 M130 SGS 5 RC9300 ~ytheon 70 
10.0M ",5 AM2804C AMD 5 RM9300 t Raytheon 

il.5 AM2804f.t tAMD 5 N8270 Signetics 
" ",5, 'SY2804 Synertek , \ 5 N8271 , Signetics 

/ 

NMOS 1.0M 
, 

20M' 5 HD2534 Hliachl 2 SS 5 AM24Q1 AMD / 

5 2401 Intel 5 MC'~27~ , Motorola 

5 SY2401 Syri8rt~ / 
5 MC7271 Motorola 

I 5 MC8270 Motorola 
" 

2.0M 5 9401C AMD , 5 MC8271 Motorola 
5 9401M tAMD 5 DM54LS295A tNatlona1 , ' 

" 2.5 M 5 SY2401·1 • Synertek .- 5 DM74LS295A NatIOnal, 

PMOS tOM -12,5 MM4025 t National 5 DM5495 t National 
5 bM7495 NatlonSl 

·12,5 MM4026 t National 
5 RC8270 Raytheon 

3.0M ·12,5 MM5025 

~= 
" 5 RC8271 I Raytheon 

" ·12,5 MM5026 . , 

5 RM8270 t Raytheon 
·12,5 SY5025 Synertek 

\ 
5 ' RM8271 t Raytheon 

, -12,5 SY5026' Synertek 5 SW5495 ,tSW 

0> 
80 :u 

:::s 
C) 

c: 
0 
~ 
0 

.0> 
4.0M -10.5,5 AM2625M tAMD 5 SW7495 SW Q) 

30 ·10.5,5 AM2626M tAMP 25M 5 'SN54194 tAMD (j) 

6.0 M '10.5,5 AM2825c AMD 5 SN74194 AMD 
r 

·10.5.5 AM28?6C AMD 5 5495 ' t Fairchild ; , " 

5 7495 Fairchild 
'10.5,5 SY2825A Synertek 

5 54178 l- t Fairchild " 
·10,5,5 SY2826A Synertek 

5 54179 t'Falrchiid 
B.OM ",5 HDSR204B Hughes ,5 54194 t Fairchild 

90 
~ 
Q) -' ,0 
as 
~ 

9 SS CCD 2.0M '2.5,5,12 CCD450A Fairchild 
5 74178 Fairchild 
5 74179 FaIrchild 

" tOM .-2.5,5,12 CYD450 Fairchild 5 74194 Fairchild , 
2.0M -2.5,5,12 CCD450A' fairchild 5 1TT5495 tlTT . .. --

5 1TT54194 tlTT 1 , 
-2.5,5,12, CCD451 Fairchild 

5 1TT7495 ' 'ITT 
40 ,4.0 -2.5,5,12 CCD451A Fairchild 5 1TT74194 ITT 

204$ ,1' ,SS ''rOS 1.0 M -12,5 'MM4027 t National 5 ' DM54LSI94 t Natlorlat 

c 3.0M' -12,5 MM5027 ' NatIonal,' 5 QM74LSI94 National 

·12,5 SY5027 Synertek 
5 54194 t Raytheon 

, , 5 74194 Raytheon 
".OM ·10.5,5' AM2827M, tAMD 5 5495 t SIgnetIcs 

.12.5 ' SY5026 Synertek / 5 7495 S~1cs 
MM ·10.5,5 AM2827C AMD 5 74194 Signetics 

5 ) 54194 t Slgnetlcs 1 
-10.5,5· SY2827 , Synertek 5 SN5495A' tn 

~5;12 ,2444 
\ 5 SN54178 tTl 4096 4 ' pp ceo 2.0M Intel 

,,' I) SN54179 tTl 
6.0M .=5,12 CCD460 Faltchlld , 5 SN54194 TI 

. , 
, 

5 SN7495A TI 
Static 

.-
/ 

5 SN74178 n 
5 ,SN74179 TI .. 1 , PP BipOlar 3 M 5 SN54l95 n 5 SN74194 

" 
TI, 

5 SN54l99 tn 3O,M 5 ' SN54195 tAMD 
" ,- 6 SN74l95 n 

SN74L.99 n 
5 SN74195 AMD 1 

/ 
5 5 54lS95 t Fairchild 

, , 5M 5 93l00c tAMD 5 741:.895 Fairchild 

20 

i,. 

" 5 93LOOM tAMD 5 5495 ' t F!llrchHd i 

(Cont'd) (COOrd) , 

, f MIIHary Temperature Range, (~55°C to 125°C) SS,'" Sfirlal In, Serial Out PP, = Parrallel In" Parallel Out 
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Ie MASTER 

MEMORY~Shlft Regletere (Conl'd) 

. 8IIa No Frequeney 8118 No FrIIqUency 
Per of Oper- (Hz- Supply i Per of Oper- (Hz-

RegIster Reg. atJon "- Spec) Vobge Devtce Source RegI8ter Reg. aIIon "- Spec) 

Stetlc (Cont'd) Static (Cont'd) 

4 1 PP . Bipolar 30 M (ConI'd) 
/ 

4 1 'PS BIpolar 10M 
5 7495 fairchild 
5 54LS194 Fairchild 
5 74LS194 Fairchild 
5 54LS195 t Fairchild 
5 74LS195 Fairchild 

I 5 54LS295 t Fairchild 
5 74LS295 Fairchild 

10 5 1TT54195 tlTT 
5 1TT74195 ITT 
5 MC5419s t Motorola SP 325M 
5 MC74195 Motorola 
5 OM5495 tNatlonal SS. 0.5.,. 
5 OM7495 NatIonal pp CMOS 2M 
5 DM54L$95 t National 
5 OM74LS95 National 
5 DM54LS195 t National 
5 DM74LS195 National 

20 5 DM8300 .' National 
5 DM9300 t National 

- 5 54195 tRaytheon 
I 

5 74195 Raytheon a> 
- 5 74195 SIgne1Ics 

5 54195 t Slgnetics 3M 
5 SN54195 tTl , 
5 SN74195 TI , 

:2 
:::s 

C) 

. 31 M 5 MC5495 t MotOrola 
5 MC7495 Motorola 

35M 5 MC4012 Motorola 

c: 
0 

. ;; 
30 0 

38M 5. 9300C . FairchIld 
5 9300M . t Fairchild 9M' 

'. 

SSM 5 93HOOc t Fairchild 

a> 
"Q; 

oC/) 

5 93HOOM tFalrdllld 2 SP CMOS 1 M 

80M 5 . 93H72C Faifchlld 105M 
5 93H72M t Fairchild 
5 N82S70 Slgnetlcs 
5 N82S71 t Signetics 

2.5M 

.... 
a> ..... 
t/) 
ca 
~ 

70M 5 SN548194 tAMO 
40 5 SN548195 tAMD 

5 SN748194 AMO 
5 SN74S195 ALtO 
5 93SOOC I'airchild 

I 5 93SOOM t FaIrchild i 

5 /93S194C fairchild 3M 
5 93S194M t FaIrchIld 
5 DM548194 tNat1ona1 /' " 

5 DM74S194 National 
5 OM548195 tNationaI 
5 DM748195 NaiIonaI 
5 SN54S194 tTl 
5 SN54S195 tTl 5 1 PP BIpolar 10 M 
5 SN748194 TI 

, 5 SN7.4819!! Tl 

75M 5 548194 Slgnetlcs 
5 748194 Slgnetlcs 

150M -4.5 Fl0000 FaIrchIld 
-5.2 MCl0141 Motorola . 

-5.2 10141 SignetIcs 

60 190M' -5.2 95HOOC. Fairchild 

250M -5.2 F10141 Fairchild 

PS BIpolar 1 M 11 MC794 Motorola 

10M 5 5494 t fairchild 
"- 5 7494 Fairchild . 

(Cont'd) 

t Military Temperatura Range (-55°C to 125°C) SS - SerIal In, SerIal Out 

i30' Bold face indlcatea additional data Is prqvkJed on the page noted. 

, 

'Supply 
Vobge Devtce Source 

(Cont'd) 
~ 1TT5494 tlTT 

/5 1TT7494 ITT 
5 MC5494 t Motorola 
5 MC7494 Motorola 
5 7494 Slgnetlcs 
5 5494 Signetkis 
5 SW7494 SW 
5 SN5494 tTl 
5 SN7494 TI 

-5.2 MC1694 ·t Motorola 

15 MC6e6 Motorola 

3-15 F4035BM t Fairchild 
3-15 F4019BM t Fairchild 
3-15 F40195BM t Fairchild 
3-15, HD4035B-9 t HarrIs 
3-15 MC1403sec Motorola 
3-15 CD4085BE .RCA 
3-15 SCL4035B SSS 
3-15 CM4035AE SoIitron 
3-15 TC4~5 Toshiba 

3-15 F4035BC Fairchild 
3-15 F46194BC Fairchild 
3-15 F40195BC Falrchild 
3-15 HD4035B-2 Harris 
3-15 MC14035BA t Motorola 
3-15 CD40358 tACk 
3-15 CM4035A tSolHron 
3-15 TP4035A1B Tl i 

3-15 CD40104B RCA 
3-15 CD40104BE . t RCA 

5 CM4Q15AE SoIHron 

5 CM4015AO t~ron 
3-15 TP4015A/B TI 
3-15 TF4015AfB tTl 

3-15 34015BC Fairchild 
3-15 HD4015B-9 Harris 
"3-16 MCI4015BC Motorola 
3-15 CD4015AC National 
3-15 CD4015BE RCA 
3-15 TC4015 Toshl!>a 

3-15 34015BM t Fairchild 
3-15 HD4015B-2 t Harris 
3-18 MC14015A t Motorola 
3-15 CD4015AM t National 
3-15 CD40158 tRCA 
3-15 SCL40158 tsss 
3-15 SCL4015BE SSS 

5 5496 t FaIrchild 
5 7496 Fairchild 
5 1TT5496 tlTT 
5 1TT7496 ITT 
5 MC5496 t Motorofa 
5 MC7496 Motorofa 
5 DM5496 t National 
5 DM7496 National 
5 7496 SIgnetIcs 
5 5496 tSIgnetIcs 
5 SW5496 tSW 
5 SW7496 SW 
5 SN5496 tTl 
5 SN7496 Tl 
5 7496 TRW 
(Cont'd) . 

PP - ParraJleI In, Parallel Out 

Ie MASTER 1977 
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MASTER SELECTION GUIDE 

MEMORY-Shift Registers (Cont'd) 

Blls No Frequency BHs No Frequency 
Per of Opel'- (Hz- Supply Per of Oper- (Hz- Supply 

Register Reg. allon Process Spec) Vollage 'Device Source Reglsler Reg. allon Process Spec) Voltage OevlCe Source 

Static (Cont'd) , Static (Cont'd) 

5 1 (Cont'd) 8 1 SP Bipolar (Cont'd) 

PP Bipolar 35 M 5 HD2546 Hitachi 25 M 5 54164 t Fairchild 

4 SS CMOS 1.2,M 5 CM4006AE Solitron 
5 74164 ' Fairchild 
5 54LS164 t Fairchild 

1.5M 5 CM4006AD t Solitron 5 74LS164 Fairchild 

2M 3-15 . CM4006A t Solitron' 5 DM54LS164 t National 

3-15 CM4006AE Solitron 5 DM74LSI64 National 

3-15 CD4006AE RCA 5 54164 t Raytheon 
5 74164 ,Raytheon 

70 

2.5M 3-15 CD4006A tRCA 5 74164 Signetics 

10 3M 3-15 SCL4006A tsss 5 54164 t Signetics 

3-15 SCL4006A SSS SS Bipolar 3 M 5 SN54L91 tTl 

MCI4006BC 
~ 

5 SN74L91 TI 4M 5-15 Motorola 

7M 5-15 MC14006BAt Motorola 4M . 5 QM54L91 t National 
5 DM74L91 National 

8 1 PP Bipolar 5 54198 t Fair,child -
5 64199 t Fairchild 10M 5 ,5491 t Fairchild 

5 74198 Fairchild 5 7491 Fairchild 

5 74199 Fairchild 5 HD2524 Hitachi 

5 DM54198 t National 5 MC5491 A t Motorola 

5 DM54199 tNational 5 MC7491A Motorola 

5 DM74198 Nati<?nal 5 7491 ' Signetics 

5 DM74199 National 5 5491 t Signetics 

5 54198 tRaytheon 5 SW5491A tSw 

5 54199 t Raytheon 5 SW7491A SW 

5 .74198 Raytheon 5 SN5491A tTl 

5 74199 Raytheon 5 SN7491A TI 

20 

80 

(]) 
"'C 
:::3 

<D 

90 § 
1.'_ 

5 74198 Signetics 15 M 5 N8276 Signetics 
5 74199 Signetics 

PP CMOS 2.5 M 3-18 MC14034BC' Motorola , 
5 54198 t Signetics 

3-15 SCL4034BE SSS , 5 54199 t Signetics 
CM4034AE 

5 SN54198 tTl 
5 Solitron 

30 

...... 
(.) 

~ 
(]) 

C/) 
5 SN54199 tTl 3M 3-18 MCI4034B" Motorola 
5 SN74198 TI 3-15 CD4039BM National 
5 SN74199 tTl , 3-15 CD4a34B tRCA 

70 M 5 SN74S299 TI 
3-15 SCL4034B t SSS 
5 CM4034A t Solitron 

~ PS Bipolar 14 M 5 DM7590 t National 3-,15 TC4034 Toshiba 1 

~ 

(]) ..... 
(/) 
CO 

00 ::E 
5 DM8590 National 

PS CMOS 1 M 3-15 F4014BC Fairchild 
20M 5 54165 t Fairchild 3-15 . F4021CBC Fairchild 

5 741fl5 Fairchild 3-15· CM4014A t SOlitron 
5 54165 t Raytheon 1.3M 3-45 TP4021A/B TI 
5 74165 Raytheon 40 
5 54165 t Signetics 1.8M 3-15 TF4021A/B tTl 
5 74165 Signetlcs 2.5M 3-15 HD4014B-9 Harris 
5 SN54165, ' tTl 3-15 HD4021B-9 Harris 
5 SN74165. TI 3-15 MC 14021 BC Motorola 

25M 5 54166 t Fairchild ·3-15 CD4014BE RCA 
5 74166 Fairchild 3-15 CD4021B tRCA 110 
5 DM54166 t National 3-15 . CD4021BE RCA 
5 DM74166 National 3-15 TC4014 , Toshiba 
5 54166 . t Raytheon 3-15 TC4021 Toshiba 
5 74166 Raytheon 3M 3-15 F4014BM t Fairchild 
5 54166 , t Signetics 3-15 ! F4021BM t Fairchild 
5 74166 Signetics 3-15 I, HD4014B-2 Harris 
5 SN54166 tTl 3-15 HD4021B'2 t Harris 
5 SN74166 TI 3-15 MC14021B t Motorola 

50 

SP Bipolar 12 M 5 DM54L164 t Nl\Iional 3-15 CD4014B tRCA 
5 DM74L164 , Nalional. .3-15 CD4021B t RCA. 1 20 
5 SN54L 164, ttl , 3-15 SCL4014B tSSS 
5 SN74LI64 TI 3,15 SCL4021B tSSS 

14 M 5 MC54164A t Motorola 
3-15 .CM4021A t Solitron 

60 5 MC74164A Motorola 2 SS Bipolar 10 M 5 93L28C AMD 
. 

5 DM7570 t National 5 . 93L28M tAMD 
5 DM8570 National' 5 93L28M t Fairchild 
(Cont'd) (Com'd) 

.. 
t MIlitary Temperature Range (-55°C to 125°C) SS = Senal In, Senal Out PP = Parrallel In, Parallel Out 

IC MASTER 1.977 831 



Ie MAstER 

MEMORY-Shift Regiatera (Cont'd) 

Bits. No Frequency BHS No Frequency 
Per 01 Oper- (Hz- Supply Per 01 Opsr- (Hz - Supply 

RegIster Reg. atlon Process Spec) vonage Device Sourc:e Register Reg. ation Process Spec) Voitege DevIce Source 

Static (Cont'd) Static (Cont'd) 

8 2 SS Blpaisr 10 M (Cont'd) 64 1 55 CMoS 2.7 M (Cont'd) 
5 93L28C Fairchild F4557BM t Fair<;hUd 60 
5 MC8328 Motorola 

5M 3-18 . MC14557B Motorola 
5 MC9328 t Motorola 

F4557BC Fairchild 
15 M 5 RC8277 Raytheon 

5 RM8277 t Raytheon 10 M 5-16 MS612 t Ragen 

5 N8277 Signetics 2 SS CMOS 4M 3-15 MCI4517BC Motorola 
/ 

20M 5 9328C AMD 3-15 MC 14517BA t Motorola 
10 5 9328M tAMD PMOS 1 M -12,5 SL5-2064 GI 

5 9328C Fairchild -12,5 SL6-2064 tGI 
5 9328M t Fairchild 2M -12,5 MTS21OS tMOS 

10 PP ITL O.SM RC8274 Raytheon 1 5 4 SS CMOS 4 M 3-15 -F4731BC Fairchild 
5 RM8274 t Raytheon 3-15 F4731BM t Fairchild 
5 N8274 Signetics 
5 S8274 t Signetics PMOS 1.5M -12,5 3342 Fairchild 

70 

SP PMOS 0.5 M 5 RC8273 Raytheon 2M -12,5 IIT3342 lIT 
5 RM8273 t Raytheon 2.5 M -12,5 TMS3121 TI 
5 N8273 Signetics 

20 5 S8273 t Signetics 80 2 SS PMOS 1.5 M -14,12 EA1009 EA 
Q) 

"0 
2 SS CMOS 2 M 5-10 HSSR0321 Hughes 

-12,5 3341 Fairchild 

HSSR0351 Hughes 2.2M -12,5 MM4052 National 
:::J 

(!) 16 2 SS PMOS 2 M -12.5 S55-8211 PI 
-12,5 MM5052 National 

-12,S SS5-8212 GI 2.5M -12,5 AM2847M tAMD 

c: 
0 

'12,5 SS6-8211 tGI 3M -12,5 AM2847C AMD / 
-12,5 SS6-8212 tGI -14,12 EA1008 EA 80 ..... 

0 .4 SS PMOS 2M -12,5 SL5-4016 GI 4 SS NMOS 3M 5 M142 SGS 

.~ 
Q) 

C/) 

8 55 MNOS 0.5 M -30 NC7030 Nitron SS PMOS 1.5 M -12,5 3343 Fairchild 
20 1 SP PMOS 5K -14,9 HD32112 Hitachi -12,5 2532 Signetlos 

I-
30 

Q) ..... 
U) 
as 

::?! 

24 4 SS CMOS 2.5M 5-16 MS618 t Rage.n 2M -12,5 3357-2 Fairchild 
IIT3347 lIT 

25 4 55 PMOS 1 M -12,5 SL5-4025 GI 
-12,5 SL6-4025 tGI 2.5 M -12,5 AM2847M tAMD 

-12,5 
-12,5 2532'1 Signetios 

2M MCS2104 tMOS \ -12,5 TMS3120 TI 
32 1 SS PMOS 1 M -12,5 SS5-1032 GI 3.0M -12,5 AM2847C AMD 

-12,5 SS6-1032 tGI ,12,5 1IT3357 lIT 90 

2 SS PMOS 1 M -16,-10 MTS1002 MOS 4.0M -12,5 3357-1 Fairchild 
-28 EAloo3 1.5 M EA 9 SS PMOS 1.5 M -12,5 TMS3135 TI 
-28 EAloo7 EA 

2M -12,5 MTS2103 tMOS 64,72,80 SS PMOS 1.5 M -12,5 MM5054 National 

4 SS PMOS 1 M -12,5 SL5-4032 GI 96 2 SS PMOS 2.5 M -12,5 TMS3126 TI 

-12,5 SL6'4032 , tGI 4 SS PMOS 2.5 M -12,5 AM2896M tAMD 

6 SS PMOS 1 M -12,5 3348 Pairchlld 3.0M -12,5 AM2896C AMD 
-12,5 3349 Fairchild 

100 1 55 PMOS I.S M -14,12 EA1005 EA 
2M -12,5 2518 Signetics 

-12,5 TMS3112 TI 2.5 M -12,5 TMS3101 TI 

-12,5 TMS3122 TI -12,5 TMS3127 TI 
-12,5 TMS3123 TI 3M -14,12 EA1004 EA 100 

40 6 55 PMOS 2 M -12,5 2519 Signetics 2 SS PMOS 1 M -28,-14 MTS1102 MOS 

50 .2 55 PMOS 1 M -12,5 . SLS-2050 GI 1.5 M -27,-13 M127 SGS 
-12,S SL6-2050 tGI -12,,;,5 2510 Signetios 50 

1.5 M -14,12 EA1013 EA 1.6M -12,5 MM4053 National 
-12,,;,5 2509 Signetics -12,5 MM5053 National 

3M -14,12 EA1012 EA 2M -12,5 MCS21 02 tMOS 

64 1 55 CMOS 1 M 3-15 CD4031BE RCA -12,5 SL5-G2100 GI 

2M 3-15 CD4031B tRCA 4 SS PMOS 2.2 M -12,5 MM5061· . Natlonel 

2.7M 3-16 ~C 14557BA t Motorola 9 SS PMOS 1.5M .-12,5 TMS3137 TI 
(Cont'd) (ConI' d) 110 

t Military Temperature Range (-55°C to 125°0) SS = Serial In, Serial Out PP = Parrallel In, Parallel Out 

632 Bold faea Indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

MEMORY-Shift Registers (Cont'd) 

Bits No Frequency BIIS No . Frequency 
Supply ", Per 01 oper- (Hz- Supply Per 01 oper- (Hz-

ReglaIer Reg. atton Process Spec) VoKage OevIce Source Register Reg. allon Process Spec) Vollage 0evIce Source 

Static (Cont'd) Static (Cont'd) 

100 (Cont'd) 256 2 SS PMOS 2.5 M (Cont'd) 

20-100 2 SS PMOS 2.5M -12,5 MM4007 National -12,5 AM4056 tAMD 
-12,5 . AM5056 AMD 

125 1 SS PMOS 1 M -12,5 ITTII44 m 
480 2 NMOS 1.5 M 5 SY2535 Synertek 

128 1 SS Bipolar 60 M 5/-5.2 SR128 TRW 
3.0M .5 SY2535A Synertek 

CMOS 5M 12 MS625 t Ragen 
512 1 SS PMOS 1.0M -12,5 MM4057 t National 60. 

2 SS PMOS 1 M -12,5 MK1002 AMD 
1.5M -12,5 MM5057 National -12,5 MK1002 Mostek 

-12,5 Sl5-2128 GI 2.5M -12,5 AM2857C AMD 

10 1.5 M -12,5 2521 Signetics -12,5 AM4057 tAMD 

-12,5 MTS2107 tMOS -12,5 A~5057 AMD 

-12,5 MM5060AA National 2 NMOS 1.5M 5 SY2534 Synertek 

2M -12,5 AM2809M tAMD 3.0M 5 SY2534A Synertek. 
-12,5 AM2810 AMD 
-12,5 TMS3114 AMD 1024 1 SS NMOS 1.5M 5 SY2533 Synertek 
-12,5 3343 Fairchild 2M 5 IM7733C Intarsil 

; -12,5 Sl5-C2128 GI 5 IM7733M t Intarsil 
-12,5 MTS2108 tMOS 5 SY2833 Synertek 
-12,5 TMS3114 TI 

2.5 M -12,5 AM2809C AMD 
3.0M 5 SY2833A Synertek 

-12,5 AM2814M tAMD 
; 

4.0M 5 SY2833B Synertek 
20 

70 
Q) 

"'C 
:3 

-12,5 TMS3128 TI 5.0M 5 SY2833C Synertek (!) 
4 SS PMOS 1.0M -12,5 MM4055 t National PMOS .1.5 M -12,5 AM2533C AMD C 

1.5 M -12,5 MM5055 National -12,5 2533 Fairchild 0 
2.5M -12,5 AM2855 AMD 

-12,5 MM5058 National 

-12,5 AM4055 tAMD 
-12,5 2533 Sigrietics 

-12,5 AM5055 .. AMD 2M -12,5 AM2833C AMD 

9 SS PMOS 1.5 M -12,5 TMS3138 TI 
-12;5 AM2833M tAMD 
-12,5 TMS3133 TI 

:;:; 
0 
Q) 

Q) 

80 
C/) 

16-128 1 SS CMOS 5.6M 3-15 MCi4562B Motorola 4M -12,5 3355C Fairchild 
132 2 SS PMOS 1.5M -12,5 MMS060AB !':lational 

-12,5 2522 Signetics 
30 

"-
Q) ..... 
en 
«1 

. 2.5M -12,5 TMS3129 TI ~ 
9 SS PMOS.1.5 M -12,5 TMS3139 ' TI 

133 2 SS PMOS 1.5M -12,5 MM5060AC National 

2M -12,5 TMS3113 TI 

2.5M -12,5 TMS3130 TI , 

TMS3140 
! 

9 SS PMOS 1.5 M -12,5 TI 

138 2 SS PMOS 2.5M -12,5 . TMS3131 TI 

9 SS PMOS 1.5 M -12,5 \TMS3141 TI 

40 .125-144 2 SS PMOS 1.5M -12,5 MM5060 National 

144 1 SS PMOS 1 M -12,(1 ITT1144 ITT 

2 SS PMOS 1.5M -12,5 MM5060AD National 

2M -12,5 3346 Fairchild 

: 2.5M -12,5 iMS3132 TI 

9 SS PMOS 1.5 M ~12,5 TMS3142 TI 

200 2 SS PMOS 1.5 M -12,%5 2511 Signeties . 

240 2 SS PMOS 1.5M -12,5 . 2529 Signeties 

250 2 SS PMOS 1.5 M -12,5 2528 Signetics 

258 2 SS PMOS 1.0 M -12,5 MM4056 . t National 

50 1.5 M. .12,5 . MM5056 National 
-12,5 2527 Signetlcs 

2.5M -12,5 AM2856C AMD 
(Coot'd) 

t MUitary Temperature Range (-55°C to 125°C) SS = Serl8l In, Serl8l Out PP =·Parrallel In, Parallel Out. 
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RAMs 
Port No. O.niailon I Pi_ TAce RIW 0"-;", SUndby 

10101 TCydt Ins) "-lmWl "-lmWl 

Random At .... Memoria 

, S2222 512 x I Static } CMOS 200 470 7.5 0.002 
S2222A . 512 x I Static SiGat •. 400 9.40 7.5 om 
SIIO~ 1024 x I Dy"amic PoSiGat. 310. :, 58Q 450 -
,SI46 1024:x I Dynamic PoSiGat. 210 390 550 -
SH03·1 1024 x·1 Dynamic PoSiGat. 180 ,360 550 -
SI103X 1024 x I Dynamic PSiGat.' 120 270 550 -
S1103A. '1024 x.1 Dynamic PSiGat. 205 580 425 2.0 
SII03A·I 1024 x I Dyn8mic PoSiGat. 145 340 660 0.2 

SII03A·X 1024 xl Dynamic PoSiGat. 125 285 660 0.2 

~ 1024 x I QuasiStat P.12 400 650 ",50 50 
S4OO8 1024 x I QuasiStat . P.12 500 900 450 SO 
S4OO8-9 1024'x I QuasiStat P.12. /800 1000 ~~ 

50 
54015 1024 x I Static' . N·SiGat. ,95 120 '--

54015-2 1024 x I Static "!SiGat. 70 90 625 -
54025 1024 x I Static NSiGate ,95 120, 500 -
54025·2 1024 x I Static NSiGate 70 90 625 -

S5101 256 x 4 Statio 650 ') 650 110 0.05 

5510\.1 256 x 4 Static 450 450 110 0.05 

S5101·2 256 x 4 Static 450 450 110 0.7 

S5101·3 256 x 4 Static \ 650 .650 110 0.7 
S5101-8 2$6 x 4 Static 

CMOS 
81:lO 800 110 '. 2.5 

SiGat. , 
S5101L' 256 x 4 Static 650 650 110 0.05 
s5iolL.I 256 x 4 Static ' 450 450 110 0.05 
S5 101 L·2 256 x 4 Smic 450 450 110 0.7 
55 101 L·3 256 x 4 Static' 650 650 110 0,' 
56508. 1024 x I Static CMOS 460 730' / 50 O.s 
S6SOSA 1024 x I' Static CMOS 300 465 50 O.s 
S6810 128 x 8 Static N·SiGat. 1000 1000 650 N/A 
.S6810·1 . 12~ x 8 Static NSiGate 575 575 650 N/A 
S6810A 128 x 8 Static N-SiGate 450 450 350 N/A 
S6810A,1 128 x 8 Static N-5iGate 350 350 400 N/A 

ROMs/PROMs 
Port No. Description Organization Max. ""- Supplies 

Dissip.lmWl (VI 

Rood Only Mamo,i .. 

S3514 4096 Bit Static ROM 512 x8 ,500 +5,·12 
S5204A 4096 Bit Static EPROM 512 x 8 750 +5,·12 

, S5232 4096 Bit Static ROM 5.12x8o,1024.4 500 +5.·12 
S8564 9 x 7 Charae. Gen .fROM 64 Word 1100 +5,·12 
S8771 5120 Bit ROM 512 x 10 1000 +5,·12 
S8865 8192 Bit ROM 2048x4' 635 +5,.12 
S8996 16,384 Bit ROM .4096x4 368 +5,·12 
59996 16,384 Bit ROM 2048 x8 368 +5,·12 . 

S6830 8192 Bit Static ROM 1024 x 8 650 +5 
S6831 16.384 Bit Static ROM \ 2048 x8 150 +5 

56834 4096 Bit Static EPROM \ 
5l'2 x 8 750 +5,·12 

S6834·1 4096 Bit Static EPROM 512 x 8 750 +5,·12 

N,ote.: All ROM. are maslc·proplWlmabk for cu.tom pattertu to meet your requiremellt •. 

i 
Complete Data Sheets on all Standard Products Available.from 
Your Local AMI Sales Office Listed Inside the Front Covei' 
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Supplies I/O Clock. .... ..... 
1..,1 

+10 totos 0 2H,IU 
+10 totOS 0 2H,IU 

+16,+19 MoS/SenseA. ) 3 2P,IP 
+19, +22 MOS/Sense A. .3 ( 2P,lp· 

+19, +22 MOS/Sense A. 3 2P,IP 

+19. +22 MOS/Sense A. 3 2P,IP 

+16,+19 MOS/Sense A. 2 2P,IP 

+19. +22 MOS/Sense A. 2 2P,IP 

+19, +22 MoslSe~se A. 2 2P,IP 

·12, +5 TTL 0 2H,4H 

·12,+5 TTL 0 2H,4H 

·12, +5 TTL 0 2H,4H 

+5 TTL/OpenC . ! i 2H 

+5 TTL/OpenC. ·2 2H 

+5 TTL/3Stat. 2 2H 
+5 . TTL/3oStat. 2 2H 
+5 TTL/3Slat. 4 IC,2C 

+5 TTL/3oStat. 4 IC.2C 

+5 TTL/3·Stat. 4 IC,2C 

+5 TTL/3:Stat. 4 IC,2C 

+5 TTL/3Sta,. 4 rdc 
+5 ' TTL/3Slat. 4 IC,2C 

+5 TTL/3·Stat. 4 IC,2C 

+5 TTL/3·Stai. 4, IC,2C 

+5 TTL/3Stat. 4 IC,2C 

+5 TTL 
, 2II,4H 

+5 TTL 2 211,4H 
+5 TTL 0 / 2L,IW 

+5 TTL 0 2L,IW 

+5 Tf.L 0 2L.1W 
+S 1TL 0 2L.1W 

Max. Ace ... PtotOss Package 
Time 

II'S P.12 2L,IW. 

750 ns PSiGat. . 3L 

II'S I P.12 2L,IW 

'l50ns P.12 21,IZ 

450'ns P.12 21,IZ 

1:31's P.12 2L,IW(24);2I,IZ(28) 

1.81's P.12 2L,IW(24);21,1Z(28) 

1.81's P.12 2L,IW(24);2I,IZ(28) 

575 ns NSiGat. 2L,IW 

450ns NSiGat. 3L 

575 ns PSiGat. 3L 

750'ns P,5iGat. 3L 

it's 
standard 
atAIMII.·· 
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AMERICAN MICROSYSTEMS, INC. 

S4015/S40~5 
1024 x 1 HIGH SPEED STATIC RAM 

ADVANCED PRODUCT DESCRIPTION 

cs vee 
TRUTf:! TAB\.E 

iNPUTS OUTPUT OUTPUT MOOE 
Ao DIN 

cs WE D,N DOUT DOUT NOT SELECTeD WE 

WORD 
DRIVER 

AO_ A, A2 A3 A4'1 

2 3 4 5 6 

AS A6 A7 AS Ag 

9 10 11 12 ,13 

" l 
l 
l 

x 
l 
l 
H 

BLOCK DIAGRAM 

x 
l 
H 
X 

" Hil WRITE 0 
H HI l WRITE 1 
H Hil READ 

DOUT Dour 

- Vee 16 

--; GNOB 

DOUT 

es 

1 1. 15 

Ag 

A3 As 

A4 A7 

DOUT A6 
GND AS 

r -] 0.310 
0.810 MAX -: 0.290 

0.200 
MAX 

~ 
t 

-I ;R. " . I 11-0090 _ 

_0.100 
MIN -i l-- 0.012 

TYP 15' MAX .-- 0.008 

PIN/PACKAGECONFIGURA TION 
16 LEAD CERDIP 

FEATURES 

• 

• 

• _. 

Fast Read Access Time 
S4015-2/S4025-2 
S4015 /S4025 

70 nsec (Max.) 
95 nsec (Max.) 

Fully Pin and Function Compatible to 93415/93425 
lK Bipolar and 2115/2125 Intel NMOS 

Low Operating Power Dissipation: 
Typical 0.30 MW /Bit 

TTL Compatible Inputs and Output 

FUNCTIONAL DESCRIPTION 

The AMI S4015 and S4025 are a family of 1024 words by 1 
bit fully decoded static Random Access Memories. These 
RAMs are. designed for buffer and control storage and high 
ptlrformance, main memory applications. They are fully como. 
patible with TTL logic families in all respects: inputs, outputs,' 
and single +5V supply. Both'open collector (S4o(5) and. three
state output (~4025) are available. 

@ Ie MASTER 1817 

• 
• 
• 

• 
• 

Single +5V Supply 

Non-Inver,ting Data Output. 

Open Collector (S4015) and Three-State 
(S4025) Output 

N-Channel Silicon Gate Technology 

Low Cost Standard 16 Pin CerDip 
Dual In-Line Package. 

TYPICAL APPLICATIONS 

Buffer, Cache, Mainframe Memory, Control Storage, Add-On 
Memory, Etc. 

The S4015 and S4025 family is fabricated with N-Channel 
MOS silicon gate process. The design takes advantage of de
pletion load transistors to achieve nigher speed. The simple 
design and process allows the production of high speed MOS 
RAMs which are compatible to the performance of Bipolar 
RAMs, but offering the advantages of lower power dissipation 
and cost. 
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AMI. 
Absolute Maximum Ratings* 

, 

,S4015/S4025 
, 10,24 X 1 HIGH SPEED STATIC RAM 

Temperature Under Bias ... ' ...................... '. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. _10°C to +85°C 
Storage Temperature' , ............... ' ................ ' .... ; ; . . . . . . . . . . . . . . . • . . . . .. -65°C to +150°C 
All Output or Supply Voltages ....................•...•.............................. -0.5 to +7 Volts 
Alllnput Voltage's ............ '. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .. ,..() .. 5 to +5.~ Volts 
D.C. Output Current ... ~ ....................................................................................... ' .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 20mA 

"'Comment: 

, Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating 
only and functional operation ,of the device at these or at any other condition above those iiuli(Jated.in the operational sections. 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. . . . , 

D.C. Characte~tics[I] V CC = 5V ±5%, T A = O°C to 75°C 

Symbol Test Min. Typ. Max. i Unit Conditions 

'VOLl S4015-2 Output LoW Voltage 0.45 V IoL= 16mA' 
\.. 

YOU S4()15 Output Low Voltage '0.45 V Io ... = 12~ 

VOL3 
S4025 Family Output Low . .0.45 V IoL =7mA Voltage . , I 

VIH Input High Voltage 2.1 V 

VIL Input Low Voltage I 0.8 V , 

IlL Input Low Current -1 " -40 IlA V cc = Max., VlN = 0.4V 

IIH Input High Current 1 40 IlA V cc = Max., V IN = 4.5V 

IcEX 
S4015 Family Output Leakage 

Current ' 10 100 IlA V cc = M~., VOUT = 4.5V 

,IOFF' 
84025 Fll£)ilY Output Current ' 

(HighZ . 10 SO p.A V CC = Max., VOUT = 0.5V /2.4V 

los [2] S4025 Family': Current Short 
Circuit to Ground ' -100 mA VCC ,=4.5V 

VOH 
84025 Family Output High , 2.4 V IoH=-3.2mA . Voltage J' 

IcCl 
S4015, S4025, Power Supply 

Current . . 60 ' 100 ~ All Inputs Grounded, 
Output Open 

ICC2 
S4015-2(. S4025-2{ Power 

Supp y Curren 100 125 mA All Inputs Grounded, Output Open 

NOTES:.1. The operating ambient temperature ranges are gu&ranteed with transverse air flow ex~ -400 linear feet per minute and a two minute 
, warm-up. Typical thermal resistance values of the package at maximum temperature are: 

0JA (@ 400 fPM air flow) = 45°C!W 
0JA (still air) = 60"C!W 

0JC= 25°C/W 

2. Duration of short circuit current should not ~xceed 1 second. 

TRurHTABLE 

In,uts Output 
84015 Family 

Output 
84025 Family Mode 

CS WE DIN DOur DOur 

H X X H HighZ ~ot Selected 

L L L H High Write "0" 

L L H B High Write "I" 

L H X DOUT DOur Read 
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MIll. 
S4015 Family A.C. Characteristics[I]VCC =,5V±5%. TA =O°C to 75°C 

READ CYCLE -
8401S-2 -

Symbol Test Limits 
Min. Typ. Max •. 

tACS Chip Select Time - " 5 40 

, tRes Chip Select Recovery Time .- 40 

tAA Address Access Time 60. 70 

toH !!evious Rea~,Data Valid After 
Change of Address 10 

WRITE CYCLE 

Symbol' '., '~ Test .... Min. Typ. Max. 

tws 
.. . Write Enable Time 40 

tWR Write Recovery Time 5 45 

tw Write Pulse Width: . SO 
tWSD Data· Set-Up Time Prior to Wri~e S 

,qWHD .. Data Hold Time after Write 5 

twSA - AddreSs Set-Up Time' .' 15 

twHA Address Hold Time 5 -
tWSCS' Chip Select Set-Up Time 5 

tWHCS Chip &elect Hold Time ,. 5 

TEST CONDmONS 
) . 

A.e. AND D.e. LOADING CONDITIONS ALL INP\lT PULSES 

4.15V 

~tL RL 

S.C115 ~IJ ._ 
DOUT - . eoon 

-;: ~LUOING 
SCOPE AND 

~;:1t_ 
JIGI. 

JS401521S4015\ ' 

I RLi·33OR 12700 I' * . . 

S4015/S4025 
l024Xl HIGH SPEED STATICRAM 

S401S 
-. Limits 

Min.Typ. Max •. 
5 45 

40 

75 95 

10 I 

'Min. Typ. Max 
,,I 40 

? 45 

~O 
5 i ".~, 

- 5 
;'30 

5 
I 

5 
, 

5 

" 

J[,~ 
-=f[,~ 

/ 

.' 

./ 

/ 
... 

UDitli . 

ns, 

ns. 

ns '. 
ns 

Units 
ns 

ns 

ns 
_.' ns 

ns 

ns 

ns 

ns 

ns. 

. t 
\ 

i 

\., 
\. 

READ CYCLE WRITE CYCLE . 

DA.TAVAllD 

... 
PROPAGATION DELA YFROM. CHIPSELECI' . 

DOUT-----_ 
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S4015/S40:25 
'1 Q24·X 1 alGR SPEED S'}:A TIC RAM . 

. . 84025 Family A.C. Characteristics [IJ y CC = 5V ±5%;T A =O"C to 75·C 

READ CYCLE, , . 
" S4025-2 

Test limits 
S4025 
limits Symbol 

, . , . Min. Typ.Max '. Min. Typ. Max. 
tACS Chip Select Time 

tZRCS Chip Select to ,HIGH Z 

tAA Addren Access Time 

tOR Previous Read Data Valid atter 
Change of Address ' 

. WRITE CYCLE .. 
Symbol Test 

tzws Write Enable to HIGH Z 

tWR Write Recovery Time 

tw . Write Pulse Width 
tWSD Data Set-Up Time Prior to Write 

tWHD Data Hold Time After Write 
tWSA Address Set Up Time 

tWHA. Address Hold Time 

tWSCS Chip Select Set-Up Time 

tWHCS ' Chi~ Select Hold Time 

TEST CONDmONS 

A.C. LOADING CONDITIONS 

4.75V 

S4025_--r __ --/ 

DbuT 

5100 

3000 30pF 

. READ CYCLE 

(INCLUDING 
SCOPE "'ND 
JIG I 

DATA VALID 

/ 

PROPAGATION DELAY FROM CHIP SELECT 

. m'· .·t-;A-CS .... ----...;..---
.. ~,;.~ .• 

(ALL A~OVE M'llASUREr,iENTS REFERENCED. TO 1..5VI 
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5 40 5 : 45 

40 40 

60' 70 75 95 
10 10 

Min I Typ. Max.' Min. Typ. ~x. 
40 40 

I 

5 45 5 45 

50 50 

5 5 

5 
,. 

5 

15 30 

5 5 " 

5 5 

5. 5. 

ALL INPUT PULSES 

TV. ~{L 
GND ":' J IOn., 

WRITE CYCLE' 

JiMII. 

Units 

. ns 
. 

_ 1is.1 

ns . 
ns 

.. Units 

1lS 

ns 

ns I 

ns 
" 

I\S 

ns 

ns· 
" .ns 

'ns 
" 

" 
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® 
AMERICAN MICROSYSTEM5, INC 

S5101 
1024 BIT (256x 4) 

STATIC CMOS RAM 

ADVANCED PRODUCT DESCRIPTION 

.. ,-------1 

A,------t 
">-------1 

A3-------1 

, ... -------1 

'\:c_ 
OHO_ 

AS---t----1 
.. ---t----1 
A>---+-_-i 

RIW-----1 

00" OUTPUT DISABLE 
WE • WRITE ENABLE 

,076144 

00. 

TRUTH TABLE 

EEl CE2 00 

L 

H 

X 

X X 

L X 

BLOCK DIAGRAM 

RIW 
H 

X 

X 

11 

12 
13 

" 

OPERATION . -.......... ..... 
DltaIJODiIIIIMd 

-"""" 

.OUTPUT 

E ....... 

HI_Z 

HI-Z 

HI-Z 

HI-Z 

PIN CONFIGURATION 
S5101 

PIN/PACKAGE CONFIGURATION 

FEATURES 

• Ultra Low Standby Power - 50 Nanowatt/Bit 
Maximum 

• Fast Access Time:.450 nsec Maximum 
• Static - No Refresh 
• Single +5 Volt Power Supply 
• 'Completely TTL Compatible - All Inputs 

and Outputs > 

FUNCTIONAL DESCRIPTION 

The AMI S5101 family of256 x 4 bit high speed CMOS 
RAMs offers ultra low power and fully static operation with a 
single 5 volt power supply. With data inputs and outputs on 
adjacent.pins, either separate or common data I/O applic~tions 
can be easily selected for maximum design flexibility: The very 
low power of these RAMs makes, them an ideal choice where 
battery augmented non·volatile RAM storage is mandatory. 

The S5101 family is totally static, making' clocking 
unnecessary for a new address to·be accepted. The stored d~ta 
is read out non destructively and in the same polarity as'the 

@ Ie MASTER 1,977 

• 
• 
• 
• 
• 
• 

Data Retention at 2.0V 
Pin Compatible, Industry Standard 
Low Power Replacement for N·Channel Static 
2101 ' 
Three State Output 
Common or Separate I/O 
22 Pin Dual In"Line Package 

original input data. The outputs are disabled with output dis
able (O.D.), either (CEd or CE2), or during a write cycle 
(RtW = LOW). The read/write input or output disable input 
allows these RAMs to be used in common data I/O systems by 
forcing the output into a high impedance state during a write 
operation. 

When deselected, tlW S510 1 and S510 1·3 draw only 10 
microamps and 140 microamps, respectively, from the 5 vqlt 
supply;, The S510lL and S5101L·3 are identical to the S5101 
and 85101·3, respectively, with the additional feature of 
guaranteed data retention at a power supply voltage as low as 
2.0 volts. 
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S51'01 1024 BIT (256 x 4) 
STATIC CMOS RAM AMII. 

ABSOLUTE MAXIMUM RATINGS· 

Ambient Temperature Under Bias 
Storage'Temperature 

O°C to 70°C 
.:. 65°Cto + 150°C 

Voltage on Any Pin with 
Respect to Ground -O.3V to Vee + l.OV 

Maximum Power Supply Voltage 
Power Dissipation 

+llV 
1 Watt 

·COMMENT:, Stresses above those listed under "Absolute Maximum Rating" may cause Permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or at any othe~ condition above ,those indicated in the oper· " 

,atianal sections of this '8pecificatia" is not implied. Exposure to absolute maximum rating conditions fi»' extended periods 
may affect device reliabiUtjl. ' . ( 

, D.C. CHARACTERISTIcS TA= O°C\to 70°C, Vee = 5V± 5% (Unless otherwise specified) 

LJlIIT ' , 
SYMBOL PARAMETER MIN. MAX. UNITS TEST CONDITIONS 

III Input Leakage Current, 1 IJA VIN = OV to Vee 

ILO Output Leak"ge Current 1 IJA CEI = Vm CE2 = VIN 
f VOUT =OV 'or Vee 

lee Operating Supply Current 22 mA Outputs = Open, 
Vm :: VIL to Vee 

ICcL Standby Supply Current 
VIN == OV to Vee S5101 ' 10 IJA 

S5101·3 ' 140 IJ.A except CE2 < O.2V 

VIL Input Low Voltage ,0.3 '0.65 V 

\1m Input High Voltage ,\ 2.2 Vee V 

VOL Output Low Voltage 0.4 V IoL=2mA 

VOH Output High Voltage 2.4 ' V IoH = -1 mA 

" , 
LOW Vee!l) DATA RETENTION CHARACTERISTICS FOR S5101L, S5101L3 TA = O°C to 70°C 

SYMBOL 

VDR 

JccDR 

tcDR 

tR 

NOTES. 

LIMIT 
, PARAMETER MIN. MAX. UNITS TEST CONDITIONS 

Vee for Data Retention ,2.0 V CE2 <0.2V 

Data Retention Supply Current " Vee =VnR 
S5101L 2 p.A 
SS101L·3 30 IJA tR = tF = 20 n~ 

Chip Deselect to Data , 
Retention Time 0 ns 

Operation Recovery Time tRC (2) ns 

{II /i'or guaranteed low Va:: Data Retention @ 2~OV. order shOUld Include S5IOlL or S5I01 L·] Numbers. 

{21 tRC'" Read Cycle Time .. 

( 
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AMlt." 

A.C.'CHARACTERISTICS 

, TA = O°C to,?O°C, Vee = 5V± 5%(Unless otherwise specified) 

READ cYCLE 

,,~ 
" 

" 85101, S510lL 
S5IOI·1 & S5101L-l ' SS101'3, SS101L-3 

SYMBOL _, PARAMETER \ LIMITS " LIMITS 

MIN MAX MIN MAX 
-

TRC Read Cycle Time 450 (i50 

TACC Access Time 450 650 

TCO! CEI toOutput ~Iay 420 600 

Te02 CE2 to Output Delay 500 700 

TOO Output Disable to 
Enabled .output Delay 300 350 

TDF Output DiSabl,e To ' :1 

Outputi:l(-Z Stage Delay 30 SO' 
, 

'TDFI CElTo Output H-Z Delay 30 SO 

TDF2 CE2 To Output HI-Z Delay 30 SO 

TOH Output Data Valid 
Into Next Cycle 30 50, 

READ CYCLE 

ADDRESS 

S$101-8 
LIMITS 

MIN MAX 

800 

800 

800 

900 

500 

SO 

SO 
-, 

SO 

, 
50 

HIZSTATE 
_ ...... - ........ -.;... ...... ---

OATAOUT 

,NOTE, THE INDETERMINATE STATE'OF THE OUTPUT WILL OccUR FOR sOME TIME 
PERIQ!1 BETWEEN Om AND THE, FULL DURATION OF 'CPi. AFTER BOTH OD 
AND eEl HAVE GONE LOW. , , 

• 10761411' 
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DATA OUT 
, VALID; 

\ ,I, 

I 

, / 

/ 

SSIOI 1024 BIT(2S6 x 4) 
,STATIC CMOS RAM 

UNITS COMMENTS 

\ 
ns 

ns 

" ns 
/ 

ns 
SEEA.C. 

CONDITIONS 
ns 

- OF TEST AND" 
ns 

A.C. TEST,LOAD 

ns 

ns 

ns 
~'" 

, 
DATAOUTVi\LID 

\ 
\ 

HIZ 
STATE 
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S51 0 1 1024 BIT (256 x 4) 
STATIC CMOS RAM 

; 
I J\JMIJ. 

A.C. CIlARACTERISTICS ~OR WRITE CYCLE - SEPARATE OR COMMON DATA I/O USING OUTPUT DISABLE 

TA = O°C to 70°C, Vee = 5V ± S%(Unless otherwise specified) 

WRITE CYCLE . 

,8sml-1 & S51011.-1 
SYMBOL '. PARAMETER LIMITS 

MIN MAX 

'l:WC Write Cycle Time 450 

TAW Address To Write Delay 130 

TCWI CEI't,? Write Delay 400 

TCW:Y CE2 to Write Delay 400 

TDW Data Set-Up to Endof 
Write Time 250 

TDH Data Hold After End 
of Write Time --. 50 

TWp Write Pulse Width 
(For Write Cycle 1) 250 

TWR ' End of Write to New , 
~jdress Rec~very TIme 70 

TDS OutpufDisable to 
Data-In Set-Up Time 130 

CAPACITANCE 

SYMBOL 

642 

55101 
D.U.T. 

107114& 

PARAMETERS 

input Capacitance 

Output Capacitance 

5.0V 

A.C. TEST LOAD 

15KO 

• 100pF 

2.5KO 

IN914 

I 
SS101,55101L 

S5101-3, S51011.-3 
LIMITS 

MIN MAX 

650 

150 

550 

550 

400 

100 

400 

100 

150 

85101-8 
LIMITS 

MIN MAX 

!SOO 

' ' 200 

8 

12 

800 

800 

500 

100 

500 

100 

200 ' 

, 

. pF 

pF 

A_C. CONDITION OF TEST 

Input Levels, 
Input Rise and Fall 

, 

UNITS COMMENTS 

ns 

ns 

ns 

SEE A.C. CONDITIONS 
ns 

OF TEST 
ns 

AND A.C. TEST LOAD 

ns 

ns 

ns 

ns 

TEST CONDITIONS 

VIN = OV... on all Input Pin 

Vo=OV 

0_6SVolt to 2.2 Volt 

Timing Measurement Reference Level 
20n8 

1.5 Volt 
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AIMII. S5101 1024 BIT (256 x 4) 
ST A TI~ CMOS RAM 

WRITE CYCLE I - FOR SEPARATE OR COMMON DATA I/O 

\v 'V- I 
AOORESS..J~ J~ 

\J tew1 , 

EE, f\ , 

, 
, 

1/ 
'CW2 

.II eE2 

1- teOH -
v~tos- '~ 

-te~ 

00_ ~ 
tOH- -

\/ " W' 
1\ 

DATA IN STABLE 

J i\ DATA IN 
, tow 

_tAW, '\I, twp 
!f, , 

! R!W I .~ /~~"1= ~] HI i STATE 

1076147 

DATA OUT , 
- , 

PRODUCT SELECTION GUIDE 

POWEROOWN 
DEVICE NUMBER ACCESS TIME (NS) STANDBY CURRENT J.LA/DEVI(:E GUARANTEED AT 2.0V 

, 

S5101-3 650 140 NO 

SSI01L-3 650 140 YES 

S5101 650 10 NO 

S5101L 650 10 YES '" 

S5101-2 450 140 NO 

S5101L-2 ' 450 140 YES 

S5101-1 450 '" 10 NO 

S5101L-l 450 10 YES 

. S5101-8 800 500 NO 

© Ie, MASTER 1977 , ' , 
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S51.o11024BIT(256x4) 
STATIC CMOS RAM 

A 1024 x16 BIT (or 2K x 8 or 4K x 4) CMOS READ/WRITE MEMORY 

644 

MM89CS7 
OR 

EQUIVALENT 

81.1NES 
8 LINES AO - A7 } 

R/W 

~ TO~LL --v- RAMS 

~--------------------------~- CE13 

AS 

AS 

PE 

CE 1 OF 4 
DECODER 

LOW 
ENABLE 

CE10 " CE1 2 

CEll 

CE12 

- LOWVCCCHIP E CE13 

.. 

1076148 

DISABLE / 

A10 

0.0. 0--- CE2(A') 
1 OF 4 

o--CE2(B') All DECODER 
(NOTE 1) 

HIGH 
0--- CE2(C') 

ENABLE O---CE2(D') 
MEMORY ENABLE ME E 

NOTE: FOR 4, 8 OR 16 BIT DATA I/O OPERATION TIE 
CE2 TO THE DESIGNATED DECODER OUTPUT. 

ORGANIZATION CE2 (A') CE2 (B') CE2 (C') CE2 (0') 

lKx16BIT A' A' A' A' 

2K x 8 BIT .A' A' B' B' 

4K x 4 BIT . A' B' C' 0' 

CEll 

VCC 

CE2(A') 1 CE2(B') 

IMII Ai I, 

1111 lllllill I!!l 
DO 03 04 07 08 011 012 015 

COMMON DATA 110 
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S650S/S6508A 
( 1024 x 1 BIT, 

STATIC CMOS RAM 

\' ' 

ADVANCED PRODUCTION DESCRIPTION' 

WE <>----1 

ROW 
OECOI;>ER Vee GNO 

l' 1 

>o-__ t-~lt==~==~j[:)~07U~TP~UT~D~IS~AB~LEU 

,BLOCK DIAGRAM 

\ ( 

cs vee 

Ao 

At WE, 

A2 

A3 As 

A7 

DOUT A6 
, GND A5 

, '0°'310 >--, 0.81OMAX,---j, 0,200' "", 0,290 
i, ' I MAX , 

~-=t~ " • /I ., • , --::::::r" . . 
. ~o 100 o~ 'J L- JL0012 

<-I TVP,., 15" MAX .o.Q08 

,PIN/PACKAGE CONFJGURATIQN 

FEATURES 

• ' 'Data Retention Pow~r: I.OnW /Bit Max. 

• mtra Low Standby Pmyer:50pW Max. 

• Fast Access Time: 200J,ls M~x.~ @JOV 
.', Low Operating Power: ( 9mW @i\~ntzr 
.' 4V to 1 IVOperatioo . "':';\ 

", 

FUNCTIONAL DESCRIPTION' 

The AMI S6S08 familY of 1024 x 1 bit RAMs'offers ultra low 
power dissipation and static operation with a single 4V to 11 V 
power supply~ Either separate or 'common Data I/O can be 

'easily 'selected to maximize design flexibility. In applications'. 
reqrtirini both high speed yet very low power (or, batterY 
ati!imented no~-volatile. RMi storage~ theS65Q8 family would 
bean ide~lselection; '" ,,' , :. 0 

~ Ie MAsTeR 1977 

. " . , 
• Corripletely TTL Compatible 

• Common Separate,DataI/O Capability 

Three, State' Output 

Replaceslntersii IM6508, Harris HM6508 

\ 
\ 

Address registers included. ,in the device can hpprove and, 
siIhplif"y system performance while reducing memory system 
\.. '. . 

package count. These internal registers latched on the HIGH to 
LOW transition of the chip se!ecteCS). With CS in the LOW 
state, S6508familycan perform the Read' (WE ,= HIGfI) or 
Write, (WE =; LOW) operations. The address which is written 
into or read out of was stored in the input registers when,CS 
went WW. (" '. 
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S6508/S6508A i 024 x 1 BIT 
STATIC CMOS RAM: • Mill. 
CMOS tQ CMOS '- S6508A!S6508A-1 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage ............... : ............................ , ..................... " .......... +12.0V" 
Input or Output Voltage Applied .....................•....................... -O.5V to Vee +1.0V 

, Storage Temperature Range ....................•...... :...................... -65°e to +150oe 
, I 

Operating Temperature Range , , ' " 
Commercial .. ' ........ ; .. ',' ... " ........... ,'. '.' .... : .................. ; .. :. : . .. oOe to +70oe 
Industrial ................. " ..... " .............. '. . . . . . . . . . . . . . . . . . . . . ... -40oe'to +85°e 

,/ 

UMIT : LIMIT 
SYMBOL PARAMETER S6S08A·1 S6SOSA, UNITS 

MIN MAX ' MIN MAX 
, 

TAe Acces~ Time from eSI 
Vee=5V 200 350 ns 

<'. ~ 

, , Vee = 10V 95 150 ns 
\ 

TEN Output Enable Time 
Vee=5V 120 210 ns 
Vee=10V 55· 90 ns 

TDIS Output Disable Time , 
Vce=5V 120 210 ns 

, "Vee = lOY 55 90 ' ns , 

TeSl es 1 Pulse Width (POS) 
Vee=5V 135 235 ns ' 

Vee = 10V 65 95 ns. 

TeSI es 1 Pulse Width (NEG) , 
I 

Vee=5V 200 350 ns 
/ Vee = lOY 95 . , 150 ns 

~wP Write Pulse Width (NEG) , 1 

Vee=5V 
I 135 235 ns 

~ Vee = lOY 65 95 -. ns 
.. 

TADD Address Setup Time 
Vee=5V 5 10 ns 
Vee = lOY 5 , 10 ns 

TADDH Address Hold Time 
I 

Vec=5V 60 1.05 ns 
" 

Vee= lOY 30 45 ns , 
TDS Data Setup Time r 

Vee=5V 135 235 ns 
Vee = lOY 65 95 ns 

/ 

TpH Data. Hold Time . 
Vee=5V . 

~ 

0 0 ns 
Vee = IOV 0 , 0 ns 
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AIMII. S6Sd8jS6S08A 1024 x I, BIT 
, STATIC CMOS RAM 

DC CHARACTERISTICS (V CC = 4V to II V, T A. = Industrial) 

PAR,t\.METER 
LIMIT 

UNITS' SYMBOL I MlN MAX TEST CONDITIONS 
.... 

.. , 
.! 

VIH Lagica) "1" Input VQltage 70% VCC V 

'vIL Logical "0" Input Voltage 20%VCC V 

IlL Input Leakage -1.0 1.0 pA QV~VIN~VCC 

, VOH Logical'''I'~ Output Vohag~ " CC.:;();OI , V IOUT=O , 
:YOL " Logical "0" Output Volt~ge GND+O,O~, V IOUT=O " ,,'- . , '- \ 

10 Output Leakage ,-1,0 1.0 pA OV~VO'~VCC , 
Supply Current VIN =VCC 

1 
ICC ' S6S.o8A ,500 pA, 

I , 
ICC' Supply Current S6S08A-l I. 100' pA VIN=Vcc 

1 

ICC Supply Current S65~8A/S650~~-1 3,5', rnA fc = IMHz 
I· 

~iN Input CapaCitance ,;.: ... , 7,0 pF 

Output Capaci'tance· 
!' 

, 10,0 
.. 

,Go pF 
, 

I Devices with data retention guaranteed atV CC=2,Oare'.~vaqable, 
" 

CMOS TO TTL ...:.. ~6508/S6508-1"" ' 

J\BSOLUTE MAXIMUM RATINGS, 
I, 

.' 

'J 

Supply Voltage, ",",',',""""" " ' , ; , , , , , • ' , ,', , , , " ',' , , , ,', , • ' , , , ,', , , , , , " ,', , , , , , , " '+8,OV 
Input or Output Voltage Supplied """""""""',!:,""""',.,"'" GND -O.5V to VCC',+O.5V 
Storage Temperature Range ,,"""" ", , , , , , , ,', , , " :' , ',i ' ,', , :, , , , , " ',' ' , , , ':,' , . ,-65°C to + IS0°C 
Operating Temperaiure Range ' , 

, Commercial, ,,; , ,., , , , , , 'I ' " ,', , , , , , " , , ,\, ~ , , , .~', , , , , , ,: , " , ; , , ,', .. , : ' , , , , , " QIlC to +70oC 
Industrial /' .. ""'" , ' , , , , , , , , , , , ',' , , , , , ',' , , , , , , , , , , , " , , , , , , '" , ',' , , , , : ' _40°C to +8SoC 

AC (C,HAI.,t~CTERISTIeS (V CC = 5,dv ±1Q%, CL ':" SOpF (On~ TTL Load), t A = O~C to +70°C) 
/;' , 

PARAMETER 
I 'LIMIT UMIT 

SYMBOL I .. S()S08-1 .. ~6S08 UNITS 
", .. , 

MIN MAX MIN M~ , 

TAe Access Time frol11 CS'l' .. ,300 460 
I 

" 
ns 

TEN Output Enable Tirtte 180 285 \ ,ns' 

TDIS Output Disable Time, ; ',: ~ 180 285 ns , 
I 

, TeSl cS 1 Pulse Width (POS) I 165 270 ns 
.. .. I 

reSl, CStPulse,Widtp ~NE9) 300, ' : 460 nS, 

TWp Write Pulse Width (NEG) "'165 270 ns 

"TAbDS AddtessSetup TUne 7 15 ns, .. 

'TDS· Data Setup Tirne-. 165 270 ns 
" .. ..:. ," \ ,-

'0 TOW Datl! Hol,d Time ~. . ,0 ns ,,: .. ," ~< , 
, 

" 
~< ' , I, 

I 

" ' 

i, 

, 
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S6508/S6508A 1024 x 1 BIT 
STATIC CMOS RAM 

SYMBOL PARAMETER 

VIH Logical" 1" Inputs Voltage 

VIL Logical "0" Input Voltage 

IlL Input Leakage . 
VOH2 Logical "I" Output Voltage 

VOH1 Logical "I" Output Voltage 

VOL2 
, 

Logical "0" Output Voltage 

VOLl Logical "0" OutputVoltage 

10 Output Leakage 

ICC Supply Current S6508 

ICC Supply Cutrent S6508·1 

ICC Supply Current S6508/S6508·1 

CIN Input Capacitance 

Co Output Capacitance 

LIMIT 

MIN MAX 

VCC-2.0 0.8 

0.8 

-1.0 1.0 

VCC-O·OI 

2.4 

GND+O.Ol 

0.45 

-1.0 1.0 

100 

10 

1.7 

.7.0 

10.0 

. IDevices with data retention guaranteed at V CC = 2.0V are available. 

648 
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UNITS TEST CONDITIONS 

V 

V . 
iJ.A OVo;;;;VINo;;;;VCC 

V lOUT = 0 

V 10H= -0.2mA 

V lour=O 

V 10L =:2.0mA 

iJ.A OVo;;;;VOo;;;;VCC 

iJ.A VIN=VCC 
1 

iJ.A V1N=VCC 
1 

rnA fc = IMHz 

pF 

pF 
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S6810 
128 X 8 STATIC 

READ/WRITE MEMORY 

ADVANCED PRODUCT DESCRIPTION 

AO 123t 

AI (22) 

A2(21l 

" A3 (20) 

A4 (III 

AS (18) 

A8(m 

EO 110\ 
I 
! @S1I51-+---q1-" 

-U (t41:t===~ -£2 (12) 

[l (111-+---01 

If) (241 
GND'Vee (+!IV.-

BLOCK DIAGRAM 

\. 

(21 DlI 

(3101 

14102' 

(510", 

18104 

17105 

IIIDS 

111.07 

PlN/pACKAGE CONFIGURATION 

FEATt:JRES 

• 
• 
• 
• 

Organized as 128 ,ByteS' of 8 Bits 
Static Operation 
Bi-otrectionaPrhree·State Data Input/OutPUt 
Six Chip t:,lIable 11!puts (Fc>ur,Active Low, Two 
,(ctive High) . 

FUNCTlONALDESCRIImON 

The S6810 is a static 128 x 8 Read/Write Memory de
signed and organiZ~d to be Compatible With the S6800 Micro
processor. InterfaCing to the S6810 consists.of an 8 Bit Bj.. 
directional Data Qus, Se~ AddresS Lilies, a ,single Read/Write 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Vee 
Inpllt Voltage Vin . 
Operating Temperature.Range TA 
Storage Temperature Range TstS 

o 10 MASTER 1m 

• Single S.YoIt,Power Supply 
• TTL Compatible 
• . Maximl,lm Access Time = l.Ops for S6810 

S7Sns for S681()'1 

Control line, and six Chip E~a,* lines, four negative and two 
positive.' . 

. .For easeof\use, the 86810 is a totally static memory 
requiring no clocks or cell refresh. The 868 lOis fabricated, 
With N channel silicon gate technOlogy to be fully DTL/'ITL 
~tjbleWith only a sinB\e. +5 volt !!Ower supply required. 

\. 

.. 

,.o.l to +7.0V 
.;.0,3 to +7.0V 

Oto+7cfc" 
- . -55 to +15~C 



-. 
~ 
<C 

S3514 
S5132 
4096 BIT STATIC 
MOS READ ONLY MEMORY 

/ 

'j 

.® 
AMERICAN MICROSYSTEMS,:INC. 

. ADVANCED PRODUCT DESCRIPTION 

.. ·.112 .. • ....... '" 

LS8 

cs. 

VG • Vss 

CHIP SELECT 1 

CHIP SELECT piAl 

LSB 

I-'-~-+- VDD 

1-"""''-+- VLL 121 
~'"T'"'"T'"'"T'""T""-T-"T""r 

.. 
121 

CS3/A10 

1'1 
CSOi .. .. 

A7 .. 
-"""'"" 121 

(OPTIONAL,) 

(1) 13614 
121_ 

FEATURES 

• • • 
• 
• 
• '. 

Vss VOG 

BLOCK DiAGRAM 

Static Operation - No Clocks Required 
High-speed -600 ns Typical Access Time 
Bus ORable Outputs - Three States 
Multiple ROM Control - 4 Chip Selects 
Standard Supplies - +5V, OV, -12V 
S3514 Replaces FAIRCHILD 3514 
S5232 Replaces National MMS232 

. FUNCTIONAL DESCRIPTION 

The AMI S3514 and 85232 .are TfL compatible MOS 
read-onlyqtemories (ROM) designed to store 4096 bits of 
information by programming'l>ne ma~kpattern. The wordllnd 
bit organizations of these ROMs are either 512 x 8 or 
1024 x 4. Both ROMs have push-pull outputs that can be in 
one of three states: HIGH, LOW or open (unselected state). 
This, plus the programmable Chip Selects, enables the use of 
several ROMs in parallel with no external components. 

650 

MODE COrhROl 

·As .. 
.. "'" 

VGG 

.. MS8 

" 
", 
.. . , 
., 
81 LSB 

PIN/PACKAGE CONFIGURATION 

(1\ vaila~le in Pkgs. 2L, 1 W - see Sec. I) 

Since the ROM is a static device, no clocks are required, 
. making these ROMs both versatile and easy to use. . 

Low threshold-voltage proces~ing, utilizing AMI's 12TM 
is uSed withP-channel, depletion-mode MOS technol~gy to pro- . 
vide direct output inte'rfacing with TTL and· PTL logic families. 
AU inputs are protected to prevent damage from static charge 
accumulation. 

" 'I 

TYPICAL APPLICATIONS 

Code Conversion, Table Lookup, Microprogramming; 
Control Logic. 

I 
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AMI I. , 

ABSOLUTE MAXIMUM RATINGS 

S3514/S5232 
4096 STATIC ROM 

Voltage op Any Terminal Relative to Vss (except VGG) ...............•................ '" ..•.•.• + 0.3V to -lOY 
Voltage on VGG Termmal Relative'to Vss ",' •...•..•........ ' ...••..••...•..•.....•..•...•...• t 0.3V to -20V 
Operating Tempera~ure Range (Ambient) ................•....... ,. . .. . .. •. •. • .. . . .• .. . •.. .... O~C to + 70°C 
Storage TemperatureJUnge (Ambient) .......•....• i" •• , •••••••••• ~ ••••••••••••••••••••••• _55°C to + 150°C 

, 
RECO~MENDED OPERATING CONDITIONS 
(O°C ... TA <; 700e) 0 

Parameter Min. Max. Units Notes (Page 5-8) 
/. 

VSS Supply Voltage " +4.75 +5.25 V 
\ 

VDD Supply Voltage 0 0 V Note 1 

VGG Supply Voltage -11.4 -12.6 V, 

o VLL' Output Load Voltage 0 -12.6 V Note 2, 7 

VIL , jlnput Voltage, LOW Level 0 VSS-4·0 
VIH ' Input Voltage, lUGH Level VSS'-1.S VSS V Note 3 

VIH Input Voltage, HIGH Level VSS-2.0 VsS V Note 4 

. I 

ELECTRItAL CHARACTERISTICS 
(VSS = t5.0V ± 5%; VDD = OV; VGG = -12V ± 5%; VLL = -12V ± 5%; O°C ... ·TA ... 70°C unless noted otherwise) 

Parameter Min. Max. Units / Notes (Page 5-8) 

ISS Supply Current, VSS I 00 28.0 rnA " Note 5 , 
Note 5 IGG Supply Current, VGG 28.0 

, 
rnA 

RLL Output Load Resistor 
, 

500 2000 n Note 7 j ,--- ' 

II(L) Input Leakage Current, 1.0 p.A VI = VSS -6.0V. Note 3 

. IlL . I Input Current, LOW Level , . 0 -1?0 IlA VI '" VSS ..:.4,OV. Note 4 
IIH Input <:;urrent, HIGH Level -200 -700 ' IlA VI = Vss ~2.0V. Note 4 
VOL '·'.0l!tput Voltage, LOW leVel 0.4 V IOL= 1.6mA 

VOH O~tput Voltage, HIGH Level ,i4 V 10H = -1001lA 
IO(L) ,"- Out~tLeakage Current +10 p.A OutputS disabled 

I \ " (VO = VSS -6V) 

CIN Input Capacitance '10 pF , Note 6 

Co Output Cap!lcitance. " 
, 

10 pF Note 6 
.. 

" 
tACCESS Address toOu~ut AcCess Time 1000 nsec Note 8, See Timing 

tes 'Cttip Select to Output Delay 800 nsec 
, 

teD Chip Deselect foOutput Delay 800 nsec , 

\ ., 
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S3S14/SS232 
·4096 STATIC ROM . AMI. 

NOTES: 1. Not available on S5232,. ' . . . 
1 Not available on S3514 ' J • 

3. This parameter is for inputs \without ac;tive pull-ups (programmable).: . ' 
4. This parameter is for inputs with actiVe pull-ups (programmable) for TTL mterfaces. As'the TTL driver gOes to a HIGH level it 

must only proVide VSS-2.0V (this voltage must not be clamPed) and the input circuit pulls the output of the TTL device to 
VSS. See Optional Input Pull-up OIaracteristics. . 

5. Inputs at VSS. output~ unloaded. VDD current comes only from the output loads. 
6.YBias - VSS = OV; f = 1 MHZ·.".' ' 
7. This option available only on S5232 ,with 1024, x 4 organization. For 512 x 8 organization, VLL = OV. For 1024 x 4 organiza" I 

tion, VLL = OV if R,LL is not programmed in; and VLL = -12V :t5%, if R,LLis programmed in. See'o\l<tput stage circuit 
options. ., " 

8. Qu,tputs sinking 1.6mA or sourcing -100"A and totall~d capacitance = 75pF. 

TIMING CHARACTERISTICS OPTIONAL INPUT PULL-UP CHARACTERISTICS 

CHIP SELECT 

W ------------------' 

_~=-ICS-·,~' v=--' 
OUTPUT 

OFF '----

TYPICAL CHARACI'ERISnCS 

652 

I 
I ... 

1000 

! 700 

I-I 

J 
lIOII 

400 

.... 

~ ~ 

10 20 

ACcESS TIME 
VERSUS 

AMBIENT TEMPERATURE 

I, l 
Voo - -U.4V 
Vss - +4.15V ....... 
CL - 76pF 

\ 

~ V I---'"" - . , 

30 40 50 .. 
TA - AMBIENT TEMPERATURE _·C 

70 

1 
I ... 
~ ,e 
e 
~ 
u , 
I 

J 

1...0 r----r---r----r----r----, 

200 

22 

20 

~ I'--. 
,.19 

I' 

14 

12 

10 
o 

... 

. 

10 

INPUT VOLTAGE-VOLT 

Voo CURRENT 
VERSUS 

AMBIENT TEMPERATURE 

I I 
.j 

Voo = -12.IV 
Vss - +6.28V_ 

--~ , 

r---- r--. 
~ 

.-
J 

. 

" 

20 30 40 60 .. 

Vss 

TA - AMBIENT TEMPERATURE _·C 
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AMII .. 
OUTPUT STAGE CIRCUIT OPTIONS 

OPERATING MODE 

Function' 

Chip Select O{ A9 

Chip Select .1 

Chip Select 2 

Chip Select 3 

S36i4 
OUTPUT STAGES 

S3514 

SI2x 8 

lorO 

10rO 

lor 0 

10rO 

I : Most Positive: High Level Voltage 

Vss 

Voo 

1024 x 4 

A9 
! 

·lorO 

10rO 

lor 0 

512 X 8: Chip Select 0/ A9 operates as Chip Select O. 

1024 x 4: "'A9 - Low enables odd outputs (O}, 03, OS, 
07) 
A9 - High enables even outputs (00, 02, 04, 
06) 

"'See note 9 on the following page. . 

Chip Selects: Four programmable chip selects provide control 
over 16-83514 ROMS with no external de
coding. 

AMI ROM PUNCHED-CARD CODtNGFORMAT1 
First Card 

Cois. 

1~30 

31-50 
60-72 

Information Fie1d 

Customer 
Customer Part Number 
AMI Part Number 2 

Second Card . 

I Organization3 

3 CS~A~ 
5 CS34 

7 CS24 

9 \ CSI4 
II Active Pull-upsS 

@) 10 MASTER 1977 

56232 

S3514/S5232 
4096 STATIC ROM 

OUTPUT STAGES WI.TH OPTIONAL RLL SHORT 

81 

OPTIONAL 
RLLSHORT 

85232 

Function 512'x8 

Mode Control I 

Chip Select I lor 0 

Chip Select 2 lor 0 

Chip Select 3{ A 10 lor 0 

'VSS 

RlL • 50011 TO 2KII 

VLL 

1024 x 4 

0 

10rO 

lor 0 

address 
AIO 

I : Most PosItive: HIgh Level Voltage 

512 x 8: ModeControl - High 
Chip Select 3/ A I 0 operates as Chip Select 3. 

1024 x 4. Mode Control - Low 
"'AIO - High enables even outputs (82, 84, 86, 
88) 

. AIO - Low enables odd outputs (BI, 83, B5, 
B7) 

·See note 9 on the following page. 

Chip Selects: Three programmable chip selects provide con
trol over 8-55232 ROMs with no external 
decoding. . .. -

First Card 

Cols. 

1-30 
31-50 
60-72 

Information Field 

Customer 
Customer Part Number 
AMI Part Number .2 

Second Card 

3 

5 

7 

9 
11 

Organization3 

CSj/A~O 
CS24 

CSI4 

Active Pull-ups5 . 

Series resistor to VLL 6 
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S3S14/SS232 . 
4096 STATIC ROM AMil. 
AMI ROM 'PUNCHED-CARD CODING FORMAT1 (Cbnt.) 

S3514 S5232 

Data Cards/51 2 x 8 Organization Data Cards/S12 x 8 Organization 

1-4 DeCimal A!1dress 1-4 Decimal Address 
6-13 Output 07 - 00 (MSB thru LSB) 6-13 Output B8-Bl (MSB thruLSB) 

15-17 Octal Equivalent of output dat1l7 15-17 Octal Equivalent of output data 7, 

Data Cards/ I 024 x 4 Orga~izatio~ 

1-'-4 Decimal Address (0-1022) even addresses 

Data Cards/l 024 x 4 Organization 

1-4 Decimal Addr~ss (0-1022) even addresses 
6-9 Output (MSB-LSB) . 
11--: 12 Octal Equivalent of output data 7 
50-53 . 'oecimal A.ddress (1-1023) odd addresses 

6-9 Output (MSB-LSB) 
11-12 Octal Equivalent of output data 7 
50-53 Decimal Address (l-1023) odd addresses' 

55-58 Output (MSB-LSB) 
60-61 Octal Equivalent of output data 7 

55-58 Output (MSB-LSB) , , ' 
60-61 Octal Equivalent of output data 7 

NOTES: 1. Positivj:logic formats accepted only. 
2. Assigned by 'Mar\<;eting Depattment; may be I~ft blank. 
3. A "0" indicates 512 x 8; a "I" indicates 1024 x 4. , 
4. A "0" indicates the chip is enabled by a logic 0, a "I" indicates it is enabled by a logic I, and a "2" indicates a "Don't Care" condition. 
5. A "I" indicates active pull-ups; a "0" indicateS' no pull-ups. ' 
6. A "0" indicates an internal resistor, a "I" indicates no internal resistor; Available only with 1024 x 4 organization . 

. 7. The octal parity check is created by breaki~ up the output word in~o groups of three from right to left and creati.ng a b~se 8 (octal) 
number in place of these groups. For example the output word IOOlt 110 would be separated into groups, 10/011/110 lind the resulting 
octal equivalent number is ~36. " 

,3, For 1024 x 4 organization, CSO/A9 input acts as A9 address. A9 LOW, enables odd outputs; A9 HIGH enables even outputs. 
For this case, a "0" is required in this field. However, if it is required t~t A9 HIGH should enable odd Ol,ltputs and A9 'LOW should 
enable even outputs, a ~'I" may be punched in this field. ' " , 

9. For lO24 x 4 organization, CS3/AIO acts as AIO address. AIO LOW enables odd outputs; and AIO HIGH enables even outputs. 
For this case, a "0" is required in this field. However"if it is required that AI0 HIGH should enable odd outputs and 1\10 LOW should 
enable even outputs, a "I" may be punched in this field. 

TYPICAL APPLICA nON 

TTL/MOS Interface 

Vee, Vss - +5V 

83514 OUTPUT 

Voo "0, 

vGG - -12V 

S3514 

Vee ' 

TTL/MOS Intartace 

Vee Vss ., + 5V 

85232 

-12V~ 

8800 

S5232 

Vee 

OUTPUT 

*NOINTERNAL 
RLL 

·For applications where V <iG is connected to V LV where low power dissipation is required on outputs and where a constant extern8l resistance 
is preferred, the internal reSIStor can be programmed out and an ex,terilal6800 resistor can be connected as shown. . ' 
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S5104A' 
SI2X.8BIT 
ERASABLE AND 
ELECTRICALLY REPROGRAMMABLE 
READ ONLY MEMORY 

® 
AMERICAN MICROSYSTEMS; INC. 

ADV ANCED PRODUCT DESCRIPTION 

RWQR CS,--+--t 
CONTROL 

lOGIC 

\_-

BLOCK DIAGRAM 

SENSE 
3-STATE •. 

INPUT IOUTPUT r--"":J ~""--f 
c ~I, __ ~_ 'M.A.'----.-~~! - .. '._! 
_L fMAXI _ • -. -r .s' \",k ,:, ' 'L tMAXI_ tI~~ 

_ 100 : ' 090 _ .010 ~i 
jNOMI (MINI (NOMI 

PIN/PACKAGE CONFIGURATION 

• • 
On-Board Programmability 
Fast AccessTime -- 750 ns Max. 

FEATURES 

• • 
Ultraviolet Light Erasable - Less than 10 Minutes 
Static Operation - No Clocks Required 
Three-State Data I/O • 

• • 

High Speed .Programming - Less than 1 Minute for 
aU 4096 Bits -

Programmed with R/W, CS and VpROG Pins 
Completely TTL Compatible ~ Excluding the 

VPROG Pin 

FUNCTIONAL DESCRIPTION 

The SS204A is a high. speed, static, SI2 x .8 bit, erasable and 
electrically programmable read only memory designed for use 
in bus-organized systelllS. Both input and output are TTL com
patable during both read and write modes. Packaged in a 24 
pin hermetically sealed dual in-line package the bit pattern can 
be erased by exposing the chip to an ultra::violet light source 

ABSOLUTE MAXIMUM RATINGS 
Voltage on any pin relative to VSS except the VPROG pin 
Voltage on the VPROG pin relative to VSS 
Operating Temperature ..... 
Storage Temperature (programmed) 
Storage Temperature (unprogrammed) 

• • • 
Standard Power Supplies +5V and -12V 
Mature P-C11an Process 

through the transparent lid, after which a new pattern can.be 
written. 

TYPICAL APPLICATIONS 

• Random Logic Replacement 
• Progr(mmable Waveforms 
• Character Generation 
• Electronic Keyboards 

• ROM Program Debugging 
• Code Translation 
• Microprograrft'ming 
• Look.up Tables 

+0.3 to -20V 
+0.3 to -60V 
O°C to +70°C 

_55°C to +8SoC 
-SSoC to ISO°C 

NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum ra~ed voltages to 
this hi~-impedance circuit. \ 

© Ie MASTER 1977 655. 
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AIMII. SS204A 
REPROGRAMMABLE READ ONLY MEMORY 

DC (STATIC) CHARACTERISTICS (V Cc = +5.0V ± 5%, V GG = -12 .OV ± 5% T A = 0 - 70uC unless otherwise note~) .. 
, 

SYMBOL CHARACTERISTIC MIN MAX UNIT 
. 

VIL INPUT VOLTAGE LOW 0.8 V 
, 

VlH . INPUT VOLTAGE HIGH VCC -2.25 VCC +.3 V 

VOL OUTPUT VOLT AGE LOW 0.4 V 

10L = 1.6 rna 

VOH OUTPUT VOLTAGE HIGH 2.4 V 

IOH =40pa , 

III " INPUT LEAKAGE CURRENT 10 pa 

lLO OUTPUT LEAKAGE CURRENT 20 pa 
CS=5V 

IGG V GG SUPPLY CURRENT , 45 rna 

ICC V CC SUPPLY CURRENT 50 I rna 

Po POWER DISSIPATION 750 mw 

NOTE: Program input VpROG may be tied to VCC during the Read. 

AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted). 

SYMBOL CHARACTERISTIC MIN MAX UNIT 

TACC ACCESS TIME 750 ns 

TCO CHIP SELECT TO 400 ns 
OUTPUT DELAY 

TOO . CHIP DESELECT TO ns 
OUTPUT DELAY 

PROGRAM CHARACTERISTICS (R/W Gnd. Program pulse rise and fall time (10% to 90%) are both at I/JS. max). 

~YMBOL. CHARACTERISTICS MIN MAX UNIT 

TAS' ADDRESS SET UPTIME 10 
, 

/IS 

~CSS CHIP SElECT SET UP TIME 10 /IS 

TDS DATA SET UP TIME 10 /IS 

TAH ADDRESS HOLD TIME 10 /IS 

TCSH CHiP' SELECT HOLD TIME 10 /IS 

TDH OAT A HOLD TIME 10 /IS 

TPWL PROGRAM PULSE WIDTH 3 5 ms 
LOW 

TPWH 
, 

PROGRAM PULSE WIDTH 500 /JS 
HIGH 

VPROG PROGRAM AMPLITUDE -55 -50 V 

IpROG PROGRAM CURRENT 35 rna 

TWS WRITE SET UP TIME 10 /IS 

TWH WRITE HOLD TIME , 5 /JS 

TRS READ SET UP TIME 10 /IS/ . 
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AMI. , SS204A 
REPROGRAMMABLE READ ONLY MEMORY 

INTERFACE DESCRInION 

Pin Label Function' 

(15) I>O Data Unes ~ with the R/W line sele.cted for Re~d (VIH), the Data.Lirie (DO through 07) 
(16) Dl are set to retlect the contents of the selected memory location. When the R/W line is set 

\ 

(17) D2 for Write (Vlt), the Data Lines are stored at the addressed location of the 5204Awhen 
(18) D3 VPROG is present. The Dat~ Bus, output drivers are three-state .devices that remain in the 
(19) D4 higti impedance (off) state whenever es is in the VIH state or when R/W is in the VIL . 
(20) D5 state. 
(21) . D6 
(22) D7 

Read/Write- When &isinput line i~set to VIH, the 3eviceisin theWrikmode, a 10w{Vld (2) R/W 
. signal puts it into the Read mode. 

. / 
. , " . 

(3) CS Chip Select -Tllis input line must be set to VILfor a Read ~r Write operation to be per-
formed .. When it is High (VIH) the outpurdata bus is set to a high·impedan~ three-state 

, condition. e-

(4) VPROG . Program - In the Write ffi'ode, a50Volt programming pulse at this input causes tJ,.e ~ata at 
the Data Lines to be stored in the selected address location. This pin should be tied to Vee 
for, normal Read operations. 

(5) .AO Address Lines - These lines select the 8,bit word in memory for Read Of 'Write operation. 
(6) Al 
(7) A2 . 
(8) A3 
(9) M 

.(10) AS 
(i 1) . A6 
(13) A7 " 

(1M A8 
. , 

CONTROL FUNCTION TRUTH T~8LE 

CS .R/W " VPROG 

0 1 VpROG 
0 0 Vec 

; \. 

I X X 

OPERATION 

Initially, and afte; each erasure, all bits of the'5204A are . 
in' the. LOW state (output 0 volts). Data i~ stored bY' sele~tively 
programming a HIGHillt~ the desired~illoCations.TheR/W 

, 

. inl\ut (pin 2) is used to select the desired mode of operation. 
When the R/W iriput is HIGH the:chip is in the write enable 
mode of operation. The outputs {Do - D7) .are disabled (tloat~ 
ing) with the corresponding pins becomin"the data inputs. 
The word add.ressis ,selected in. the same manner is in the Read ' 
mode; Data to be prOgrammed is presented '8 bits in parall,,1 
and after the address and data are set up a programming pulse 

0. (Vp = _ 50 volts) is applied.VpROG electricaily writes the da.ta 
.' into the memory array;Writirig may be inhibited by deselecting 

tbechipwith theCS input at a HIGH dwing the'wri.te cycle. 
'This feature, allows true "on board'~ pr~rlJDming in bus 
organized systems where the· R/W and VrROG inputs are 
common and the device to be programmed is selected by-means 
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" 

MODE 
\ 

OUTPUTS 

'. 
Write , A<;tive Data Inputs 2 
Read Active 

Standby Floating' /' 

of the chip se~ct input as dunnS' read operations. 
, . The amount .ofprogram energy required to insure 

memory retention may be defined as Ii function o(the number 
of program plllses. (JII) times th~ progr~~ pulse, width (tp~) 
(N x tpw ;> 60 msec). Thisl1'!eans.,ifa 3 ms pulse is 'used, 20 

I program pulses ate required, and 'if as ms ptdse is used 12 
. program pulses are r.equ)red.· , . 
, The read operation is accomplished bya LOW at the 
R/W..input with 'the ~rogram input connected to. Vss potentiaJ.' 
True data (data olit ~ date in) is valid after the ad,dress is stable .. 
The. CS input will di~ble (tloat)~dutputs when HIGH to 
allo.\¥ capabi,lity.with bus organized systellls. . '. .'. 

. Erasure is accomplished by exposing the ,array to a 2537 A 
. 'ultra-violet Ught source (such as Ultra-Violet Products, Inc. 

Lamp Model .S$2 or UVS-54, Turner Designs PROM Eraser. 
Model 30 or equivalent) for a. period of 7 to 1.0 minutes. The 
clear optical lid should be approximately one inch away (rom 
the lamp. t~be.s. ' 

. I -
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S5204A' 
REPROGRAMMABLE READ ONLY MEMORY 'AIMII~ 
FIGURE I-TEST CONDITIONS FIGURE 2 -READ CYCLE TIMING WAVEFORMS 

.5V 

v:---------------~ ------

TYPE 1 
INPUT 

+5V'S" 

UV'5% 

220' I .. 

cs 

DATA 

THREE STATE 
IH1GHlI 

FIGURE 3 -PROGRAMMING CYCLE TIMING WAVEFORMS 

'-----

(HI ZI 

J.---------------------------------------fJ~'----------------~-------
RIW ___ _ 

ADDRESS ___ _ 

---,-----------~.r--

DATA 

tPWH 

1---tPWL---f 

, FIRST PULSE 

FIGURE 4 .... READ/PROGRAM/READ CYCLE TIMING WAVEFORM 

RIW 

I 
Cs __ -+ _____ ~------------__ ----~)----_----------+_------~~----------

658 

DATA 

VPRDG 

READ 
MODE 

--------..,-~-----.---- -----

--------~r---------

tOH~ 

PROGRAM MODE 
READ 
MODE 
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AO 24 

Al 23 

"A2 22 

A3 21 

A4 ,20 

A5 19 

A6 18 

A7 17 

A8 16 

A9 15 

ADDRESS 
DECODE 

" -Active level defined by the customer, 

MEMORY 
MATRIX 

(1024)1 8) 

BLOCK DIAGRAM 

Vee "- Pin 12 
God·" Pm 1 

2' DO 

301 

.02 

503 

6 D. 

705 

a 06 

907 

GNO 

DO 

0' 

02 

03 

D4 

DS 

06 

07 

EO 

E' 

Vee 

S6830 
'1024 X 8 

READ ONLY MEMORY 

S8830 

PIN/PACKAGE CONFIGURATION 

FEATURES 

• 
• 
• 

Organized as I 024-Bytes of 8 Bits 

Static Operation 

Three-State Data Output 

• . Four Chip Enable Inputs (Mask Program~able) 

FUNCTIONAL DESCRIPTlOll!l 

The S6830 is a mask programmable read· only memory 
organized 1024 words x 8 bits for application in byte 
organized systems. The S6830 is totally bus compatible with 
the S6800 microprocessor. hHerfacing to the $68-30 consists 

ABSOLUTE MAXIMUM RATINGS (See Note I) 

Supply VoltageVcc 
Input Voltage Yin 
Operating Temperature Range T A 
Storage. Temperature Range T stg 

• 
• 
• 

Single 5-Volt Power Supply 

TTL Compatible Input/Output 

Maximum Access Time = 575 ns 

of an 8 bit three-state data bus, four mask programmable chip 
selects and ten address Iin~s. 

The S6830 is a totaBy static memory requiring no 
clocks. Access time is compatible with maximum data rates in 
a S6800 microprocessor system. The device operates from a 
single +5 volt po.wersupply and is fabricated withN channel' 
silicon gate techhology. 

-0.3, to +7.0V 
~0.3 to +7 :OV 

o to+70°C 
-55 to +150°C 

NOTE:· .1. l'ermanent device damage may occur if ABSOLUTE MAXIMUM RATINGS areexceded.Functional operation should be. restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than rtlcommended voltaglls for extended periods of time could 
affect device reliability. . . .', " " 
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S6831/A/B/C 
2048 X 8 
READ ONLY MEMORY 

® 
AMERICAN MICROSYSTEMS, INC. 

ADVANCED PRODUCT DESCRIPTION 

AD 

AI 

A2 

A3 

A4 

AS 

A6 

A7 

A 

AS 

AID 

ADDRESS 

DECODE 

MEMORY 

MATRIX 

3,STATE 

BUffER 
TTL BUfFER 

EO'==::$t:)-'""'-____________ --.J EI' 
E2' -r 

• Active .. defined by the CUItOmer. 

57603 

GND [ I 24 

DO C 2 23 

01 C 3 22 

02 C 4 21 

OJ C 5 2D 

04 C 6 
56831 

19 

05 [ 7 IB 

06 [ B 17 

07 '[ 9 16 

EO [ 10 IS 

El C 11 14 

Vee C 12 13 

5161' 

BWCK DIAGRAM 

pAD A7 [ I 24 P Vee 
pAl A8 C 2 23 POD 

P A2 A9 [ 3 22 POI 

::::J A3 Al0 L 4 21 ] 02 

::::J t.4 AD [ 5' 20 ] OJ 

;:J AS AI C 6 
5683IA 

19 :J 04 

::::J A6 A2 [ 7 18 ] 05 

P A7 A3 C 8 17 ] 06 

P AB A4 [ 9 16 ::J 07 

pAS AS [ to .15 ] EO 

pAID A6 [ 11 14 ::J El 

pEl GNO C 12 ' 13 ] E2 

• Maximum Access Time = 450 ns @ CL = 130 pF 
• ,Low Power 1 SO mWavg. 
• Organized as 2048-Bytesof 8 Bits 
• Static Operation 
• Three-State Data Output 
• 3 Chip Enable Inputs (Mask Programmable) 
• The 86831 IS pinout similar with the 86830 
• The 86831 A is einout compatible with the 

2316A,8316A 

FUNCTIONAL DESCRIPTION 

The S6831/A/B/C is a 16,384 bit Read Only Memory 
organized 2K words x 8 bits. This ROM has been designed to 
supply large bit storage, high performance memory for micro-

ABSOLUTE MAXIMUM RATINGS (See Note J) 

Supply Voltage Vee -0.5 to + 7.0V 

1-1-__ 00 

I-~_Ol 
1-1-__ 02 

...... 1-__ 03 

1-+-__ 04 ' 

...... 1-__ 05 

1-1-__ 06 

I- f.-,--.. 07 

14 UAO .\ .... STIC 'ACIAGE 

PIN/PACKAGE CONFIGURATION 

A7 [ I 24 P Vee GNO [ 1 2' P E. 
A6 [ 2 23 P A8 AD C 2 23 pO. 

AS [ 3 22 J A9 Al C 3 22 P 01 

A' [ 4 21 J E2 A2 [ 4 21 P 02 

A3 [ 5 20 J EO A3 [ 5 ' 20 P 03 

Al[ 6 
" 

:J AID A4 C 6 19 P O' 
S6831B S6831C 

AI [ 7 18 JEt AS C 7 18 ::J 05 

AGC 8 , 17 P 07 ABC 8 17' ::J 06 

00 [ 9 16 P 06 Vee C 9 16 ::J07 

01 C 10 15 P 05 A8 [ 10 15 :J Al0 

02 [ 11 
" P O. A7 C 11 i. P El 

GNO [ 12 13 b OJ A6 [ 12 13 P E2 

51611 ' , 

• The 86831 B is pinout compatible with the Intel 
2316B, MC6831 7 

• The S683 1 C is pinout compatible with the 
EA4600 

• Single S-Volt Power Supply 

• TTL Compatible Input/Output 

processors and other demanding applications with simple inter
face requirements. The device will operate from a single +SV 
supply and is manufactured with a N-channel silicon gate 
depletion load technology. This device is available in all 
common high density ROM pinouts. 

Operating Temperature Range TA 

Input Voltage Yin - 0.5 to + 7.0V Storage Temperature ~ange Tstg - 55 to + J 50°C 

NOTE 1 Permonenf device cIomage may occur if ABSOU1TE MAXIMUM RA TIlVGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERA TING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could affect 
device relillbility. 
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Gsa 
RWOR CS, 

VPROG -+--~--' 

BLOCK DIAGRAM 

64 X 64 BIT 
'PROM ARRAY 

Y-GATING 

SENSE AMPLIFIERS 
'3·STATE 

INPUT/OUTPUT 
BUFFERS 

S6834 
512 X 8 BIT 

ERASEABLE AND 
ELECTRICALLY REPROGRAMMABLE 

READ ONLY MEMORY 

AO 

Al 

D, A2 

D2 A3 

A4 

D4 A5 
S6834 

D5 A6 

Os A7 

D7 A8 

VGG CS\ 

VPROG R/W 

NC 

II~'~. 
I . I 

PIN/PACKAGE CONFIGURA TlON 

. FEATURES 

• • • 
• 
• • 

On-Board Programlllability 
Fast Access Time - 500 ns Typ. 
Pin Configuration Similar to the S6830 

IK x 8J;Jit ROM 
High Speed Programming - Less than I Minute for . 

all 4096.Bits 
Programmed with RjW, CS and VpROG Pins 
Completely TTL Compatible':'- Excluding the 

VPROG Pin 

FUNCTlON'AL·DESCRIPTlON 

The S6834 is a high speed, static, 512 x:8 bit,eraseable and 
electrically programmable read only memory designed for use 
in bus-organized l'ystems. B6th input and output lI-re TTL cQm
patable during both read and write modes. Packaged in a 24 pin 
hermetically sealed dual in-line package the bit pattern can be 
erased by exposing the chip to an ultra-violet light source 
through the transparent lid, after which a new pattern canbe 
written. 

© Ie MASTE;R 1977 

. . 
• Ultraviolet Light Erasable - Less than 10 Minutes 
• Static Operation - No Clocks Required 
• Three-State Data I/O 
• Standard Power Supplies +5V and ~12V 
•. Mature P-Chan Process 

TYPICAL APPLICATIONS 

• ROM Program Debugging • Random Logic Replacement 

• Code Translation • Programmable Waveforms 

• Microprogramming • Character Generation 

• Look~up Tables • Electronic Keyboards , 

661 
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· EVERYTHING YOU NEED TO KNOW 
ABOUT 

Since 1936, UNITED TECHNICAL PUBLICATIONS 
has been the leader in electronic product infor
mation distribution. Today we are the worlds' 
largest publisher in the electronics field. 

eem I ELECTRONIC ENGINEERS MASTER 
eem is the source book for detailed product speci
fications and where-to-buy information on just 
about everything in electronics. Interested? You 
may be one of the 86,000 engineers, buyers and 
specifiers who qualify annually. Send for a quali
fication card today. 

ELECTRONIC. PRODUCTS MAGAZINE 
The magazine with more electronic product infor
mation than any other publication in the world. 
Every month it features the . latest developments 
in electronic products as well as everything that's 
new in the IC field. So Electronic Products Mag
azine functions as a monthly update for both 

. eem and IC Master. Interested? Write today for a 
qualification card: 

Patti Foley . .. 
UNITED TECHNICAL PUBLICATIONS, INC. 
645 Stewart Avenue 
Garden City, NY 11530 
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[F~ttllLD~~© 
o SINGLE +5V POWER SUPPLY 
o 1K x 4 ORGANIZATION 
o REPLACES 4 1024x1 STATIC RAMS 

~ 0 COMPLETEt Y 5T ATIC -
NO CLOCKS OR REFRESH 

o 18 PIN PACKAGE 

o 450 NSEC CYCLE TIME 
o 250 MW TYPICAL OPERATING POWER 
o COMMON I/O BUS 
o TTL COMPATIBLE I/O 
DTHREE-STA TE OUTPUTS 
.0 FULLY DECODED CHIP 

BLOCK DIAGRAM 

ADDRE:-,S HUFFfRo, 

(1 I A, 

/A" 67 
I A' 06 
I AB (12 
I A9 (13; 

Emm SEMI' A Subsidiary of Electronic Memories & Magnetics Corporation 
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---, 
I 
~ 

.+ 5 VOLTS I 
~ 
-= I 

I 
.. I 

3883 North 28th Avenue, Phoenix, Arizona 85017'. (602) 263,0202 

. 663 



-:E 
w 
CJ) 
........ 
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RECOMMENDED OPERATING CONDITIONS 
TA .... = O'C to 70'C 

~ ... ' .... - fIo!II Max UnIt 

Supply Voltage Vee 4.75 5.0 5.25 Vdc 
_ Input High Level V,N 2:4 - Vee Vdc 
Input low Level V" -0.5 - 0.8 Vdc 

! 

DC ELECTRICAL CHARACTERISTlC.S 
(Full Operating voltage & temperature 
range unless otherwise noted) . .. 

CllarIGtIflIIl •• ... ' Mill "' . IIaIr Unil c.tull1I8II1 . 

! Input leakage Current I" ,10 - +10 ~ V'N=O.5Vor+5V 
Output leakage Current 1,0 -10 - +10 ~ Your =2.4V 
Output Voltage High VOM 2.4 - ·Vee Vdc IOH =200". 
Output Voltage low Vo< - - 0.5 Vdc IOL=2.Oma 
Power Supply Current Icc - 45 75 - Vee = 5V; 2S·C 

Icc - 65 100 ma Vee = 5V; 70'C 

, 

READ.CYCLE 

Par_ S,_ Mia Typ .... Ualt CRIIdIIlRR. 
Read Cycle Time tIC 450 \" - ns 
Access Time tA - - 450 ns full 

~rating 
Chip Selection To Output Valid teo - - 150 ns Votageand 
Data Valid After Address iOH. 100 - - ns 

Temperature . 

Previous Data Valid 25. 
Range 

t_ - -+ ns 
After Chip De-Select 

WRITE CYCLE 

'ar_ S,.... .. Mia T" .... Unit CeHiliUs 

.Write Cycle Time two 450 - - ns 
Address To Write Time ..tAW 75 - - n$ 

Write Pulse Width tw, 375 - - ns full 
Write Recovery Time tWII 0 - - ns =rating 

V llgeane! 
Oat:, Set·Up lime tow , 250 - - ns Tena:rature . 

Data Hold Time 0 
ange 

t ... .".. - ns 
Ouiput Disable from Write tOtw - - 125 ns 

or Chip Enable 

, 

CAPACITANCE 
,ar-.. $JtIb .. Mill Jyp .... Ulit CltldlliORS 

Input Capacillnc:e C'N - - 5 pf 

Output Capacitance Cour l() pF V'N=2.4V - .... 

, 

664 

ABSOLUTE· MAXIMUM RATINGS. .-
(See Note 1) (Referenced to GND) 

RaIiIII v ..... Ualt 

Voltage On AI'foJ Pin With Respect To GNO . -0.5 to +7 VDC 
Power OI$Sipalion • 1.6 (Note 21 . W 
Operating Ambient Temperature R.ange o to +70 ·C 
Storage Temperature -65 to +150 ·C 

This d""ice contains circuitry to protect the inputs againSt damage due 
to high sta,it voltages or electric fields; how""er, it is advised that normal 
precautions be taken to avoid application of any voltage higher than 
maximum rated voltages .to this high impedance ci,cuit. 
NOTE 1: Permanent device damage f11ayoccur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. functional operation should be restricted)o 
RECOMMENDED·OPERATI.NG CONDITIONS. Exposure to higher lhan 
recommended or maximum voltages for e.lended periods of Ii"'!! could 
affecld""ice reliabUily. NOTE 2: AI,2S·Cambient. Oerale 13.Sm W/'C. 

4804 TrMING DIAGRAM 

t.e 

ADD~ 
t. 

CE ,\\\\\\ bt!/ /1 '/////1 
teo 1"'":-~. tOH,-

HIGH IMPEDANCE O"T" I,DATA OOUT VALID 'NV"LlO 
'j-

Figure 1 - READ CYCLE<D 

twe 

. t ---.. 
ADDRESS 

to\w0 
I 

r-tw.-:I 

CE \\\\V .,y/ 1//1///// 
tw.<i> 

R/W .... , 
-: 'fAr-

-

.....'mw® 
HIGH IMPEDANCE 

DOUf DATAINVAUD 
A 

0" K 
tD.(i)_"I .. ,cj)~ 

DATA VALID' > HIGH IMPEDANCE. 

Figure 2 - WRITE CYCLE 
-, 

NOTES: 

1 RIW is high during read cycle. 
2 twP is measured from the latter of CE or R/W 

going low to the earlier of CE or R/w going high. 
3 tOTW is measured from R/W going low or 

CE going high, whichever occurs first. 
4 tOH & ,tow are measured from the first of. 

CE or'RlW going high .. 
5 tAW is measured with respect to R/w only. 
6 Capacitive loading to simulate effect of four 

additional outputs plus one TTL input. ' 
7 Input pulse levels ••••••••.•••••• 0.8 volt to 2.4 volts, 
8 Input ri.se and fall times ••.••••• , ••••••••••• 10 nsec. 
9 Input and output timing levels ••••••••••• , .1.5 volts. 

". 
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CE 

H 

L 

l 

l 

LOGIC SYMBOL 

AO 

A1 1/01 
A2 

A3 1/02 
" 

A4 

AS 
1/03 

A6 
A7 
A8 1/04 

PIN CONFIGURATION. 

4804 A 

AS VCC 

A4 A6 

I/O 1 A7 

CE A3 

1/02 A2 

1/03 A9 

R/W A8 

1/04 AD 

GND A1 

TRUTH TABLE, 

R!W 01100 STATUS 

DON'T HIGH 
DESElECT CARE Z 

H DATA SELECTED 

L L SelECTED 

l H SELECTED 

@ Ie MASTER 1971 

MODE 

STANDBY 

READ 

WRITE 
110" 

WRITE I" 
"1" 

The EMM/SEMI 4804A is a 4096-bit static 
Random Access Memory organized as 1024 
words by 4-bits using N-channel Metal~Gate , 
MOS technology. Ituses fully DC stable (static) 
circuitry throughout - in both the a'rray and· 
the decoding- and therefore requires no 
clocks or refreshing to operate. Data access is 
particularly simple since address setup times 
are notrequired. The data is read out non
destructively andllas the same polarity as the 
data input. Common input/output pins are 
provided. A separate Chip Enable (CE) lead 
allows easy selection of an individual package 
when outputs are wire-ored. 

When R/W is high, the data input buffers are 
inhibited to prevent erroneous data from 
getting into the array. As long as R/W remains 
high, the data.st6red cannot be affected by the 
address, Chip Enabfe, ordata 1!0voitage levels 
and timing transitions. The block diagram also 
shows data storage cannot be affected by R/W, 
the add~esses, nor the I/O ports as long asCE is 
high. Either CE or R/W by itself- or in 
conjunction with the othel'- can.prevent 
extraneous ""riting due to signal transitions. 

Data within the array can only be changed 
during a Write time - defined as the overlap 
of CE low andR/Wlow. To prevent the loss of 
data, the addresses must be properly, 
established during the entire Write time 
plus tAW. 

While it is important that the addresses remain 
stable for the entire Write cycle, the data 
inputs are not required to remain stable. 
Appropriate voltage levels will bewritten into 
the cells as long as the data is stable for tow at 
the end of the Write time. 

5V 

Test Output load 
OUTPUT 

UNDER TEST 2,OKfl 'Capacitiveloading to simul,lIe 

,,1 SOpF I r = 
1N3064 
DIODES 

Package Dimensions 

effect of four additional output, 
plus one Tn input 

MILLIMETERS INCHES 

DIM - MAX MIN MAX 

A 22.61 23.11 0.890 0.910 
B - 2.67 - 0:105 
C 0.38 0.53 0.015 0.021 
0 7.06 7.57 0.278 0.298 
E 2.29 2.79. 0.090 0.110 
F 0.64 1.14 0.025 0.045 
C 0.20 0.30 0.008 0.012 
H 3.43 3.94 0.135 0.155 
J 7.S2REf 0.300 REf 
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WARNING: 

MOS CIRCUITS ARE SUBJECT TO DAMAGE FROM STATIC DISCHARGE 
I 

Internal static discharge circuits are provided to minimize part damage due to 
. environmental static electrical charge build-ups. Industry established recommendations 
for handling MOS circuits include: 

1. Ship and store product in conductive shippingtubes or in conductive foam plastic. 
. Never ship or store product in non-conductive plastic containers or non-conductive 

plastic foam material. 

2. Handle MOS parts only at conductive work stations. 

3. Ground all assembly and repairtools. 

Represented in Your Area By: 

FOR YOUR NEAREST LOCAL CONTACT 

REFER TO THE MANUFACTURERS AND 

DISTRIBUTORS DIRECTORY ON PAGE 1175. 

EmmSEMI 
A Subsidiary of Electronic Memories & Magnetics Corp. 

3883 North 28th Avenue, Phoenix, Ari~ona 85017 

Telephone: (602) 263-0202 
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[F~~lrlUJ[R1~~ 
o 200 NSEC ACCESS, 3sONSEC CYCLE 
O'STATIC:-NO REFRESH REQUIRED 

. n TIL COMPATIBLE INPUTS/OUJPUTS 
o ON CHIP ADDRESS REGISTER 

. 0 1 Kx4 ORGANIZATION IDEAL FOR 
MICROPROCESSOR APPLICATIONS 

The SEMI 4104 is an N-Channel MOS 
Random Access Memory, organized as 1024 
words by four bits. It uses a fully static 
memory cell which eliminates. the need for 
any refresh or charge pump circuitry. All 
inputs can be driven by standard TTL devices 
and the three state data output can directly 
drive one TTL load of any type. " 
The Chip Select input' provides for simple 
memory expansion and low system power, by 
putting unselected devices into ~ high output 
impedance and low power state; For. . , 
additional power savings Voo can be reauced 
significantly; thus allowing data t()be .. ' 
rE;ltairied economic/iillyunder battery power. 
Use of iNell-establ~shed technpl6gies and " 
conservative design roles; together with a 
100 percent dynamic burn-in.programres:.ilts 

/ in the high reliability of the 4104 RAM . 
. The 4104 us~sthe same technology as used 
. in the popular SI=Mt 4402/4200 series of. 

STATIC RAM memories that have been in 
product}on since March 1975; . 

o LOW OP,ERATING 'POWER 450 MW TYP 
o LOW STANDBY' POWER 35 MW TYP 
o DATA RETENTION MODE, VDD=4V; VBB=4V 
o STANDARD 22 PIN DI~ \ 
o NON-INVERTED DATA OUTPUT 

. 0 'VOLTAGE COMPATIBLE WITH POPULAR 
. MICROPROCESSORS 

BLOCK DIAGRAM 

AS _r--~:----.-j 
A9 _.--..;:;;;;.::;or;.:.;;:;;.....J 

R/w 

01100 
QUA~ 2 

, , 

MEMORY 
MATRIX 

Q2 

01100 
QUAD 3 

01/00 
QUAD 4 

01100 
QUAD 1 
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@ rc MAsTER 1977 667 



-" 

" ABSOLUTE MAXIMU~ RATINGS (See Note 1) (Referenced to GNOl 

Riling Symbol V.lue Unil 

RECOMMeNDED OPERATING CONDITIONS TAM. = ,D'C to 7O'C V~o -.5to+15 Vdc 

Parameter Symbol Min Nom. Ma. Unil Supply Voltages Vee -.5to+7 'Ide 

Supply Voltage Vo' 11.4 12.0 12:6 Vdc . V .. +.5to-7 Vdc 

Output Reference Voltage Vee 4.75 5.0 5.25 Vdc Input & Output Voltages (Except Chip Select) V" Vo V;, to +15 Vdc 

Substrate Voltage V .. -4.5 -5 -5.5 Vdc Chip Select Input Voltage V,e V .. to +15 Vdc 

Input'High level V,H 2.4 - 5.25 Vdc Power Dissipation Po 1.6 (Note 2) W 
I nput Low Leve I 'Ill -0.5 - 0.7 Vdc Operating Ambient Temperature Range T.~MI o to +70 'C 
Chip Se lect High level VeH 8 12 15 Vdc Storage Temperature Range -65 to +150 'C 

Chip Seleet'low level Vel -0.5 - '0.5 Vdc 
This device contains circuitry to protect the inputs against damage due to high 
static voltages or electric fields; however, it is advised that normal precautions 
be taken' to avoid application of any voltage higher than maximum rated voltages 
to this high impedance circuit. ' 

DC ELeCTRICAL CHARACTERISTICS 
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to RECOMMENDED 

(Full Operating Voltage and Temperature Range Unless Otherwise Noted) OPERATING CONDITIONS. Exposure to higher than r~commended or maximum 

Characteristics Symbol Min Typ Ma. Unit Condition,s voltages for extended periods of time could affect device reliability. 

Input Current liN -20 - +20 p.A Y,N - 0.5V or 5.0V NOTE 2: At 25'Cambi~nt, Derate 13.5m w/'C. 

Chip Select Input Current Ie, -20 - +20 p.A Ve, - 0.5Vor 12V 

Output "low" Voltage VOL - 0.3 0.5 Vdc 10 - 2.0mA Fig. 6 TIMING DIAGRAMS 

Output "High" Voltage VOH 2.7 3.5 Vee Vdc 10 = 500 p.A Fig. 6 
~ DATA 

Output Current (Unselected) 100 -20 - +20 p.A Vo = 2.7V, Ve, = + 12V R/W STABLE V DON'T CARE \ r.7V .7V-
Supply Current (Selected and 100 - 36 50 mA VDD- +12V 

Averaged over one cycle) Vee= +5V 
A0~ ~2_4V DATA 1(=2_4V CSW = 200 nsec ,V .. = -5V DON'T CARE 

TC = 350 nsec TAM' = 25'C r.7V STABLE JV . 
Supply Currend TAM. = 25'C IDOO -'- 2 5 mA VoD= +12V TP-, ~TH- - t TCR 

(Unselected)1 TAM' - 70'C loov - 4.5 15 mA Vee = +5V ry !----TCSR 

~-~ Substrate Current 'Ie, =: OV I .. -- 2.2 -3 mA V .. = -5V Ir- .5V ,5V- TCRR -

Reference Supply Current Icc - 50 100 p.A Ve, = 12V TC 
TCF-j ~-TA-- -TOR -

Vc< = 4V to 12V Standby Current TAM' = 25'C loos - 0.8 2 mA 
l.5v-.J{ Voo = 4V DATA DATA VALID 1.5V DATA INVALID at Reduced Voltages DO INVALID 

Voltages loos - 1.8 6 mA V .. = -4V 
TAM' = 70'C Vee = ov 

Figure 1 - Read Cycle 

~24V t\24V 7 AC ELECTRICAL CHARACTERISTICS 
OON'T CARE ~ DATA STABLE 

(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 

Characteristics Symbol Min Typ, Ma. Unit Figure DI~ ~2_4V OATA !(=2_4V DON'T CARE 

1 
~.7V STABLE .7V 

Chip Select Read Pulse Width Tes!!: 200 - - ns I 

Chip Select Write Pulse Width Tcsw 200 - - ns 2 
Ao0 

f-- 2.4V DATA J(= 2.4V OON'T CARE 
Chip Select Rise and Fall Time TCR , TeF - 10 100 ns 1&2 

~.7V STABLE _7V 

I 

Set Up Time T, )0 - - ns 1&2 TP--' - TH---I 

Access Time 
~---ICSW -------

TA - - 200 ns 1 8V - - rr 8V 8V--'1r-
Cycle Time, Te. = Ce, = IOns 

cs - [- ,5V ,5V- . 

I, . Tc'R - 1---- TCWR ---(Read or Write) Te 350 - - ns 1&2 Tcr- I_-
Data Hold Time TH 150 1&2 

r-----TC 
-, - ns 

Output Recovery Time TOR 10 15 - ns 1 Figure 2 - Write Cycle 

Read Recovery Time TeRI!: 125 - - ns 1 

Write Recovery Time TcwII: 125 - - n~ 2 22 PIN DUAL IN-LINE 
l!!!! SYMBOL FUNCTION - .1 ~ Supply Voltage (-5VI 
2 Al Address Input 
3 AO Address Input 
<I DIlDO Data Input/Data Output 

CAPACITANCE (Over Full Temperature Range and Worst Case Voltage Conditions) 
5 A9 Address Input 
6 A8 Address Input 

Characteristics Symbol Min Typ Ma. Unit CDnditions 
7 A7 Address Input 
8 01/00 Data Input/Data Output 

Input CapaCitance 9 If/w Read/Write Input 
(Except Chip Select) C,N 4 6 pF Y,N = 2.4V 10 VCC Supply Voltage (-'-5VI - 11 GND Ground 

Input CapaCitance Chip Select Cc, - 6 10 pF Vc, = 12V or OV 12 NC No Internal Connection 
13 CS Chip Select Input 

Vo = 2.7V 14 A2 Address input. 
Qutpul CapaCitance Co - 6 8 pF Ve, T' 12V 15 A5 Address Input 

16 A6 Address Input 
17 01/00 Data Input/Data Output 
18 01100 Data Input/Data Output-
19 A4 Address Input 
20 A3 Address Input 
21 NC No Internal Connection 
22 VOO Supply Voltage (~12VI 
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RI R2 
x ACCESS 60 M,! 60 M!! 

4}\ r-Lfr 

020 j-/ \ 040 

t 
SENSE LINE A SENSE LINE 8 

Figure 3 - Memory Cell 

. r--f':». T 470: 41,04 

CS-1 v ~ ~!l CS 4104 

! : 
]406 ': I, 
7407" ,.'. 

~m ics r:h, 
~ 

) 

Figure 4 - Typical Chip Select Driver 

r ---:--~ 
I OATAIN --fl--

F---Irv . :~, 
.~I/O I ~ .. CooONTROL. DATA BUSS '.~ , • 

IIONE I 
f~I' 

I DAIA OUT 
4104 . 

, 

'- ------
Figure 5 - ~mmon Data I/O 

5V 

OUIl'UT • I<J---: 
1.3K 

UNOfR 

r 
.,bl lEST 

I5OpI' 
YO -= IN3064 

~ ~ 0100£5 

·.clplCitaftce loediftl to stmu(ate effect of se~n 
addiliollal ... Ipuls ,Ius one Tn inpul 

Figure 6 - Output Test Load 

MILLIMETERS INCHES 
DIM MIN. MAX. MIN. MAX. 
A 25.4 29.72 1.000 1.17 
B 8.64 9.14 .340 .360 
C 4.32 5.08 .170 .200 
D .36 .56 .014 .022 
:E .76 1.52 .030 .060 
F 2:41 2.67 .095 .105 
G 1.02 2.03 .040.080 

PLASTIC 
PACKAGE 
DIMENSIONS 

BASIC OPERATION 
The 4096 static bits ofm~mory are organized as four 
arrays of 32 rows by 32 coluin~s. The memory cells are 
loaded or interrogated by simultaneously decoding~he 
X address AO through A4 for the rows (see Block 
Diagram) and the Y address AS through A9for the 
columns. Each column contains a presense amplifier, 
the outputs of which are "OR-ed" and connected to the 
output TTL buffer. This is done in eaeh of the four 1024 

, arrays and four separate data outputs are brought out in 
parallel. Each bit or memory cell is a standard flip flop 
consis,ting of R1, R2, 020, and 040 with two/access' 
devices 010 a,nd 030 (See Figure 3). The load resistors 
R1 and R2 are 60 megohms typical an.d connect to the 
VOO $upply. 01.0 and 030 are used to connect the cell 
to the sense lines whenever the X aqcess lin~ is high. 
'In the read mode the cell pulls one of the sense lines 
'low from its normally high state. The selected presense 
circuit detects the differential voltage on the sense lines 
and amplifies it. In the write mode one sense line is 
forced I:ow by the presense circuiland the selected cell 
assumes.the state of th.e s~nse lines. 

CHIP SELECT 
The Chip Select contr61S the operation of the memory. 
When the Chip Select input is high the input address 
buffers, decoders, sensing circuits and output stages are 
held in the "off" Istate and power is supplied only to the' 
memory elements. When the Chip SelecUnput is pulled 
low, the memory is ena1:!led. The Chip Select negative 
going edglil crocks th'e TTL logic level addresses, RIW, 
and d.ata inpu! into "0" type flip flops., and enables . 
the output stages.' . 

COMMON DATA BUSS 
Four common data 1/.0 lines are provided, one for each 
data bit: Chip'Seleci"gates ~n a memory cycle and the 
R/W input determines whether'a READ or"a WRITE 
operation is to be performed. The R/Wcontrol also 
determines whetherthe common data 1/.0 lines are to be 
used in an inp-ut or output data mode (Reference Figure 
5). The input A/w signal is latched internally at the . 

. beginning of the Chip ~elect pulse and this latch,ed 
signal provides the proper c'ontrol to the common 
Input/output lilies during the active portion ofthe 
memory cycle. At the end .of the Chip Select pulse, the 
output buffers are disabled and the common input/output 
lines rev~rt to a high i'mpedance state, This high . 
impedance, disabled state allows' "wire-or" connections 
to the common. data 1/.0 lines •. 

DATA OUTPUT 
During a read operation when Chip select goes low, . 
output data will be presented within the specified access 
time and will remain until Chip Select goes high again. 
The output circuit is specified to drive any TTL series 
with gt;lod norse immunity at a fan-out of 1, • .output data 
is nonqnverted with. respect to theinputt!:lata.. , 

MI U TlRS INCNIS 
DIM MI", MU MIN MAl 

nnnnnnnnnnn : 2~1 2~::6 1.~5 ~:: 
f.::I;:;: ~ ~ ~ t:::e:a:!!::l ~ T C 0.38 0.53 0.015 0.023 

o . D 8.64 10.8 0.340 0.425 
. Y c> - J /E 2.29 2.79 0.090 0.110 ·_N.., ... ..., ......... "'__ F 0.51 1.27 0;020 0.050 

IUU~UUU~ ~ ~:!~ ~:~~ ~:: ~:m 

! ~' .. ·.~r F.im .. w 

. '11- -1'1- . . .' H I G I CERAMIC 
c- . E SEATING .' I-J-ipACKAGE 

, PlANE. • DIMENSIONS 

l'L-____ ~~ ____________ ~~ ________________ --------L-----------------~----------------~------~ 
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Battery Operation/Power Failure Data Retention 
The memory cells (because they are cross coupled 
high impedance static cells) Will retain data down to 
Yoo.= 4V, Vee = -"-4V. . 

Input Circuits -Ji/w Select, Data In. and 
Address Input . 

The input signal is latched by ChipSelect and can 
change after the specified hold time, The inputs can 
be driven from standard TTL gates. The input does 
not put any DC loading on the TTL driver. 

ORDERING INFORMATION 

Part Number 
4104ACC 
4104ACP 

Access Time 
200nsec 
200nsec 

Read/Write Mode Select 
To WRITE,the R/W Input should be high prior to 
Chip Select. To READ, the 'R/W Input.shou1d be low 
e.rior tl:> Chip Select.,When ChipSelect goes low, 
R/W is latched into a register. 

Data In 
During a WRITE cycle the Data In (either high or low) 
shoUld be stable prior toChip Select. When Chip . 
Select goes low, Data In is latched into a register. 

Address 
Addresses should be stable prior to Chip Select. 
When Chip Selec;tgoeslow all addresses are latched 
into an Address Register. 

Temperature Range 
O°C to +70°C 
aoc to +70°C 

Package 
22 Pin Ceramic 
22 Pin Plastic 

To order higher performance units or military grade parts, contact the factory direct. 

WARNING: 

MOS CIRCUITS ARE SUBJECT TO DAMAGE FROM STATIC DISCHARGE 
Internal static discharge circuits are provided to minimizepai1 damage due to environmental static 
electrical charge build-ups. Industry established recommendations for handling MOS circuits include: 
1. Ship and store product in conductive shipping tubes or in conductive foam plastic. Never ship or 

storeproduct in non-conductive plastic containers or non-conductive plastic foam material. 
2. Handle MOS parts only at conductive work stations. 
3. Ground.all assembly and/epair tools. 

Represented in Your Area By: 

FOR YOUR NEAREST .LOCAL CONTACT 

REFER TO THE MANUFACTURERS AND 

DISTRIBUTORS DIRECTORY ON PAGE 1175. 

EmmSEMI 
A Subsidiary of Electronic Memories & Magnetics Corp. 

3883 North 28th Avenue, Phoenix, Arizona 85017 

Telephone: (602) 263-0202 
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o COMPLETElY STATIC 
o ACCESS TIME-200 NSEC 
o CYCLE TIME - 350 NSEC 
o TYPICAL OPERATING POWER 

UNDER 450.mw.· 
o TYPICAL STANDBY POWER 

UNDER, 35 mw; 

The SEMI 420Qis an N-Channel MOS 
Random Ac(;ess Memory, organized as 4096, 
words by one bit. It uses a fully static memory " 
cell which eliminates the need for any refresh 
or charge pump circuitry. All inputs can be 
driven by standard TTL devices and the tri-s,~ate 
data output can directly drive 'one TIL load 
of any type. . ' 

The' Chip Select input provides for simple 
rpemory expansio~,ahdlow system power, by 
putting unselected devices into a high output 
impedance,and low p~wer state. For additional 
power savings VDD can be reduced significantly, 
thl,ls/allowing data to be retained economically, 

, under battery power. . . 
U~e of weU-established technologies and 

'. conservative design rules, together with a 
100 percent dynamkburn-in program results 

, in the high reliability of the4200 RAM . 

~ '. o DATA, RETENTION WITH LOW VDD 
o PIN AND VOLTAGE COMPATIBLE WITH 

STANDARD 22 PIN 4K DYNAMIC RAMS 
o TTL COMPATIBLE THREE-STATE OUTPUTS 
o FULLY DECODED ' 
o ACTIVE LOW CHIP SELECT 

. • I 

Ao 

A, 

~w 

1;11 

BLOCK DIAGRAM 

..-.,.-- Voo (+12V) 
__ --(;ND 

__ -- Vu f-SVI, 

Vee! +SVI ..... -~~--''--..., 

. Em, sEMI A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28th Avenue, Phoenix, Arizona 85017 • (602) 263,0202 

@ Ie MASTER. 19n 671 

I· 
\-

.~ 
,W 

en 
"'-
~ 
~ 
W 



RECOMMENDED OPERATING CONDITIONS ABSOLUTE MAXiMUM RATINGS 
T", ... = D'C to 7D'C (See Note 1) (Referenced to GND) 

Parameter Symbol Min Nom Max " Unit Rating Symbol Value Unit, . 
Supply Voltage Veo 11.4 12.0 12.6 Vdc 

/' 
Voo -.5to+15 Vdc 

Output Reference Voltage Vee 4.75 5.0 5.25 Vdc Supply Voltages Vee ~.5 to+7 Vdc 

Substrate Voltage V .. -4.5 -5 -5.5 Vdc \ , V .. +.5to-7 Vdc. 

Input High level V'H 2.4 - 5.25 Vdc Input & Output Voltages (Excepi Chip Select) V" Vo V .. 10 +15 Vdc 

Input Low level V" -1 - 0.7 Vdc Chip Select, Input Voltage Ves V .. to +15 Vdc 

Chip Select High level VeH 8 12 15 Vdc Power Dissipation . Po' 1.6 (Note 2) 'w 
Chip Select Low level Vel -1 - 0.5 Vdc Operating Ambient Temperature Range TAMB Oto +70 'C 

Storage Temperature Range - -65 to +150 'C 

DC ELECTRICAL CHARACTERISTICS This device contains circuitry to 'protect the inputs against damage due 

(Full Operating voltage & temperature - to high stalic voltages or electric fields; however, it is advised that normal 
precautions be taken to' avoid application of any voltage higher than 

range unless otherwise noted) maximum rated voltages to t~is hi'gh' impedance circuit. 

NOTE 1 ; Permanent devil:e damage may occur ,f ABSOLUTE MAXIMUM 
C;baracteristics Symbol Min Typ Ma. Unit Conditions RATINGS are exceeded, functional opera-tion should be restricted,to 

Input Current I.N -20 +20 p.A V," =0.5V or 5.0V 
RECOMMENOED OPERATING CONDITIONS. Exposure to higher than 

- recommended or maximum voltages for extended periods of tim~ could 

Chip Select Input Current Ics -20 - +20 I'A Ves = 0.5V or 12V affect device reliability. NOTE 2: AI2S"C ambient. Derate 13.Sm w/"c. 

Output "Low" Voltage" VOL - 0.3 0.5 Vdc 10 = 2.OmA, Fig. 5 

Output "High" Voltage VOH 2.7 3.5 Vee Vdc 10 = 500 I'A Fig. 5 TIMING DIAGRAMS, 
Output Current (Unselected) 100 1-20 - +20 I'A Vo = 2.7V. Ves = + 12V . 'i;\ DATA Supply Current (Selected and 100 - 36 50 mA VDD = +12V 

Rjw STABLE V \ Averaged over one cycle) V" = +5V DON'T CARE 
CSW = 215 nsec Vsx = -5V 

t-JV .7V-I 
TC = 215 nsec 

For Other Conditions, TAM. = 25'C 
See Figure 3 A31.2.4V DAT~X=.2.4V DON'T CARE -

Supply CurrentlTAM' = 25'C Voo = +12V 
~ r'-.7V STABL .7V 

100u - 2 5 mA 
TP- -TH -I -!Uuselected) ITAM. = 70'C IDOu - 4.5 15 mA V" = +5V - TCR 

Substrate Cu'rrent Isx -, -2.2 -3 mA Vsx = ';-5V' '1~K" I/"-BV .~ 
Ves = 12V 

Cs ~ .SV .SV- -TCRR Reference Supply Current I" - 50 100 I'A 

Ves = 4V to 15V 
m I-"~ 

TC 
Standby TAM. = 25'C loos - 0.8 2 mA -TDR-
Current at Voo = 4V 
Reduced Voltages 

loos - \ 1.8 6 mA V:sx = -5V ±10% DATA 
Voltage TAM. = 70'C V" = OV DO INVALID 1.SV DATA VALID 1.5V DATA INVALID 

Figure 1 ~ Read Cycle 
.AC ELECTRICAL CHARACTERISTICS 
(Full Operating voltage& temperature 
ran~e unless otherwise noted) ~ 

f-..2.4V ~2.4V DON'T CARE, / DATA 

Characteristics Symbol Min Typ Ma. Unit figure STABLE 

Chip Select Read Pulse Width, Tcsl!. 200ils - - ns I .~ 2.4V DATA X=2.4V DON'T CARE 
2 

~.7V ST ABl .7V 
Chip Select Write Pulse Width Tcsw 200ns - - ns 

Chip Select Rise and Fall Time TCR, TeF - 10 100 ns 1&2 
A03 

{.2.4VDATA ~2.4V 
0 .1&2 I:"".7V STABq .7V 

DON'T CARE 
Set Up Time T, - - ns 

Access Time TA - - 200 ns 1 TP- f--TH-
Cycle Tirml, Te. = Te, = lOfts Tc 350 - - ns 1&2 sv- ---TCSW-

(Read or Write) , [BV BV- .sv , 
Cs k- .5V .sv-

Oata Hold Time TH 100 - - os 1&2 
TCR - ~-- TCWR ---

~ 

Output Recovery Time TCF- -To. 10 15 - ns 1 , TC 
Read Recovery Time TCRR 125 - - ns 1 

Figure 2 --'-Write Cycle Write Recovery Time .Tcwl!. 125 - - ns 2 

MILLIMETERS INCHES 

C~~~~JJ 
DIM MIN MAX , MIN MAX 

CAPACITANCE A 27.1 27.8 1.065 1.095 
(Over Full Temperature Range and B - 3.56 ~ 0.140 

C .0.38 0.53 O.DlS 0.023 j-

Worst Case Voltage Conditions) 

LA~ 
0 8.64 10.8 0.340 0.425 
E 2.29 2.79 0.090 0.110 

Characteristics Symbol Min Typ Ma. Unit Conditions F 0.51 1.27 0.020 0.050 

Input Capacitance 
G 0.20 0.30 0.008 0.012 

C'N - 4 6 pF V'N = 2.4V H 3.42 3.93 0.135 0.155 
(Except Chip Select) 

~~:Rl 
J 10.2 REF 0.4 REF 

Input Capacitance Chip Select Ces - 6 10 pF Ves = 12V or OV 

Output Capacitance Co - 6 8 pF Vo = 2.7V CERAMIC 
Ves = 12V 

c-I~ -lEI- SEATING l-J-l PACKAGE 
PLANE DIMENSIONS 

, 
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Vee = 5V 

~ Temp = 25'C 
A/t('rnalc 0011.1 \ 

"- ~ '\. Alter~afe RC'ad/Writ(' 

, .'" "' ~ .. 

"""-" ......... 
""-,...... ........... r--... r--... 

r- t--

.4 .5.6 .8 1 .3 

CYCLE TIME (~SEC) 
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Figure 4. MEMORY CELL 
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·Capacitance loading to simulate 
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j 

SV 
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DIODES' 

Figure 5: OUTPUT TEST LOAD 
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.I 6 

Figure 6. TYPICAL CHIP SELECT DRIVER 
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DEVICE OPERATION 

Basic Operation 
The 4096 static bits of memory organi-::ed in an 
~rray of 64 rows by 64 columns. ThE7 memory I 
cells are loaded or interrogated by simul
taneously decoding the X address Ao through 
As for .the rows (see Block Diagram) and the 

. Y address A6 through All for'the columns. Each. 
column contains a j:lresense amplifier, the 

. outputs of which are "OR-ed" and connected 
to t.he output TIL buffer. Each bit or memory 
cell is a standard flip fldp consisting of Rt, R2, 
Q2D, and Q4D with two access devices Q1D 
and Q3D (See Figure 4). The, load resistors Rl I 

. and R2are 60 megohms typical anq connect to 
the VOQ supply. Q1 Dand Q3D are used to 
connect the cell to the sense lines whenever 
the X access line is high. 11'1 the read mode the 
cells pulls one of the senselines1low from its 
normally high state. The selected presense 
circuit detects the differential voltage On the 
sense lines and amplifies it.'lnthe write modEi! . 
one sense line is forced low by the ptesense 
circuit and the selected cell assumes the state 
of the sense lines.' . 

. Chip Select 
The Chip Select controls the operation of the 
memory. When the Chip Select input is high 
the input address buffers, decoders, sensing .' 
circuits and output stages are held in the "off" 
state and power is supplied only to the memory 
elements. When the Chip Select inpuHs . 
pulled low,the memory is enabled. The-Chip' 
Select negative gOIng edge clocks the TIt logic 
level addresses R/W, and data input into "0" 
<type flip flops, and enables the output stage~ 

Data Output 
Whi~e Chip Select is high, the output is high 
impedance to allow "wire-or" connections. 
When Chip Select goes low, the output data 
will be presented within the specified access 
time, and will remain until Chip Select goes 

, high again: lhe·output data signal is specified 
to drive any TTL series with.good noise, 
immunity at a fan~out of 1. Output data is 
inverted with respect to the input data. 

.f!!:!..;. '.~' FUNCTION 
1 Vsx Su'pply Voltage (-.IV) 
2 A, Address Input 
3 A,. Address Input 
4 A" Address Input TOP VIEW 
5 N/C 
6 ./0 1 _ Data In VSt GND 
7 15;[ DaiaOui' A, A. 
8 Ao! Address Input A10 A, 

9 A, Address Input A" A. 
10 A, Address Inp.ut NIC Vop 
11 V" ~y Voltage (S\() DI C5', 

12 f(IW Rea 7Wrile Inpu't DO N/c 
13' A, Address Input A. As 
14 A. Address lriput A, A, 
15 A. Address Input A A, , ; 

RIW 16 N/C .VRr 
17 CS , Chip Selec! , , 
18 lI" Supply Voltage (12V) PIN 'ASSIGNMENT' 
19 A. Address lriput 

·20 A, Address Input 
21 A. Address Input 
22 GND Ground 

) . 

, 
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Battery Operation/Power Failure 
Data Retention 
The memory cells (because they are cross 
coupled high impedance static cells) will retain 
data down to VDD = 4V. 

Input' Circuits ---If/w Select, Data In and 
Address Input 
The input signal is latched by Chip Select and 
can change after the specified hold time. The 
inputs can be driven from standard TTL open 
collector outputs with pull-up resistors. The' 
input does not put any DC loadihg' on the 
TTL driver. 

WARNING: 

Read/Write Mode Select 
To WRITE, the lVw Input should be high prior 
to Chip'Select. To READ, the R?W Input should 
be low prior to Chip Select. When Chip Select 
goes low, R?W. is latched into a register. 

Data In 
During a WRITE cycle the Data In (either high 
or low) should be stable prior to Chip Select. 
When Chip Select goes low, Data In is latched 
into a: register. ' 

Address 
Addresses should be stable prior to Chip Select. 
When Chip Select goes low all addresses are 
latched into an Address Register. 

MOS CIRCUITS ARE SUBJECT TO DAMAGE FROM STATIC DISCHARGE 
Internal static discharge circuits are provided to minimize part damage due to 
environmental static electrical charge build-ups. Industry established recommendations 
for handling MOS circuits include: 
1. Ship and store product in conductive shipping tubes or in conductive foam plastic. ' 

Never shipor store product in non-conductive plastic containers or non-conductive 
plastic foam material. 

2. Handle MOS parts only at conductive work stations. 
3. Ground all assembly and repair tools. 

Represented in Your Area By: 

FOR YOUR NEAREST LOCAL CONTACT 

REFER TO THE MANUFACTURERS AND 

DISTRIBUT,ORS DIRECTORY ON PAGE 1175. 

EmmSEMI· 
A Subsidiary of Electronic Memories & Magnetics Corp. 

3883 North 28th Avenue, Phoenix, Arizona 85017 

Telephone: (602) 263-0202 
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HARRIS 
. SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• Organized 256 x 4 . 
• Low Power Standby -50 nW/Bit 
• low Power Operation-15 ~W/Bit (lMhz) 
• Data Retention at 2.0. Volts, Standard 
• TTL Compatible In/Out 
• Three-5tateOutput 
• High (}utput Drive 
• Latched Outputs 

DESCRIPTION 
~ 

• Address Register on Chip 
• Fast Ac.cess Time - 285 nsec 
• High Noise Immunity . 
.MilitaryTemperature'Range 
elndustrial Temperature Range 

, • Dual-In-Line Package 
• Flat Pack 
e Common Pinout 

The HM-6501 is a self-aligned silicon gate CMOS 256 x 4 RAM using·syn
chronouscircuit techniques to achieve high 'performance with low active as 
well as.low standby power. 

TheCE input is used to synchronously latch addresses into buffers and to 
latch the outputs; EE andeS are used til enable data inputs and Read/Write 
operations. Either 00 or es can be used to insure that the outputs are in a 
high impedance state for unselected devices, which allows convenient memory 
array expansion. 

Split inputs and . outputs avoid the multiplexing and de multiplexing of inputl 
output data and permits greater flexibility in timing on data busses. However, 
the inputs and outputs can be tied together if 00 is used. Thisunit can re
place the Intel 5101 if Pin 19 (Intel', CSlI un~ergoes a hlgh-to-Iow transition 
after each .address change. The. benefits of using an HM-6501 include fast 

. access. time and loWer operating power consumption. . 

Data is retained. at values of Vee as lowas2,O'V overtemp~rature, which 
allows .great flexibiltY in designs' for applications using batterY backup for 
"non.,~olitility. " 

FUNCTIONAL DIAGRAM 

© Ie MASTER 1977 

o!!!!-vcc 
o-!!t.G~D 

HM-6501' , 

256 X 4 CMOS RAM 

TRUTH TAB~E 

CE cs 00 Rli 01 . FUNCTION 

L H X 
L H H 
L' H X 

L H H 
L H L 
X L X 

H X H 

L L WRITE 0; SEl'ARATE I/O 
L L WRITE 0; COMMON I/O 
L H WRITE I; SEPARATE Ito 
L H WRITE I; COMMON I/O 
H X HEAD DATA 
X X CHIP DISABLEO;.OUTPUTS 

.... HIZ 
X X CHIP DISABLED; OUTPUTS 

.... HI Z 

H H L X X OUTPuTS LATCHED TO 
LAST DATA 

,PINOUT/PACKAGES 

22 

• 
PIN IIOENT. 

A3 Vee 
21 ... 

AI .Iii 
Cl 

'" "" " , DOO 

GND 014 

D03 

013 

D02 

22 LEAD D.I.P. 
21 20 19 18 11 1. 15 14 13 12 

D IT 
iT 

2 3 4 5 • J • S "to ,1t 

1. AII4im .. uOftI in inch •. 
2. Alldimenliont t.Ol0 um", 
o~lhown. 

x c "DON'T CARE." 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS C6APORATION 

FEATURES 

- Organized 256 x 4 
-low Power Standby - 50 nW/Bit 

-Address Register on Chip 
-CSz Register on Chip 

-low Power Operation - 15 #W/Bidl Mhz) -Fast Access Time - 285 nsec 
- Data Retention .at 2.0 Volts. Standard -High Noise Immunity 
-TTl Compatible In/Out -Military Temperature Range 
-Three-State putput -Industrial Temperature Range 
-High Output Drive - Dual-In-line Package 
-latched 0 utputs -Flat Pack 
- Optimized for Microprocessor Use 

DESCRIPTION 

The HM-6551 is a self-aligned silicon gateCMOS 256 x 4 RAM using syn
chronous circuit techniques to achieve high performance with low active as 
well as low standby power. 

Read/Write operations are enabled by CE, CSt. and CS2 • ...!l!e high impedance 
state of the da!!., outputs is controlled by both CSt and CS2. and the outputs 
are latched by CEo These features permit easy memory array expansion. 

CE is used to latch addresses and CS2 into the device so that these signals 
need only be valid for a relatively short part of the cycle. This is a conveni
ence in many microprocessor-related and other small memory applications .. 

Separate data inputs and outputs avoid the multiplexing and demultiplexing 
of inputs/outputs and permit greater flexibility in timing on data busses . 
However. the inputs and outputs can be tied together because the R/W con
trols the input and output paths. 

Oata is retained at values of VCC as low as 2.0V over temperature; which 
allows great flexibility in designs for applications using battery backup for 
"non-volitility. " 

FUIiCTloNAL DIAGRAM 

()!ll!.. Vee 

oJ!LGND 

HM-6'551 
256 x 4 CMOS RAM 

TRUTH TABLE 

CE CS, CSi RM 01 FUNCTION 

L L L L L WRITE 0; OUTPUTS cO HI-Z 
L L L L H WRITE 1; OUTPUTS .. HI-Z 
L L L H X ,READ DATA 
X H X X X CHIP DISABLED: OUTPUTS +HI-Z 
X X H X X CHIP DISABLED; DUTPUTS+HI-Z 
H X X L X CHIP DISABLED; DUTPUTS"HI,Z 
H L L H X OUTPUTS LATCHED TO LAST DATA 

'. 

x • DON'T CARE 

PINOUT/PACKAGES 

A3 

A2 A4 

AI RNi 

AD CS, 

AS CE 

A7 7 DO( 

GNO DI4 
DII 003 

22 LEAD DJ.P. 

D IT 
• iT 

2 l 4 5- 6 , • 9 18 11 

PIN IIOENT. 

::::n1.D80n±··15::::;I~ E -f 
. T -r . 

.035 Uts .OI0t.002 , 

.• oo~ 
. 04D·REF. .IQOt.OOITYP . 

22 LEAD FLAT PACK 

--j~PlN o~e IDENT 

::: : 
; \:: 3751029 : 

321 2221 T~ 
I 15 I . .. 

L • 1011 1213" --1 ~. 

'I ~ ++~'''.151 :r.14 II ~~~:::~ ~~ ~ ~ , , 
.005 tOO2 ,(125 REF. 

1. All dimtnlionl In indll$. 
2. An dimenlions t.Ol0 unless 

OItItrWi .. thOWf!. 
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FEATURES. 

• Organized 256 x 4 '. Common I/O 
• Low PoWer Standby - 50 nW/Bit • Address Register on Chip 
• Low Power Operation - 15pW/Bit (1 MHzt. Fast Access rime - 285 nsec 

~ .• Diita Rete~tion ,t 2.0 Volts, Standard • High Noise Immunity" 

j 
I 

• TIL Compatible In/Out • Military Ternperature Range 
• TIlree-State Output • ! n~ustrial Temperature Range 
• High Output Drive .• Dlial-ln .. Line Package 
• Optimized for MicroproF8ssor Use ,. Flat Pack ' 

DESCRIPTION 

The HM~656t is a self-aligned silicon gate CMOS 256 x 4 RAM using synchron
ous techniques to ichieve high performance with low active as well as low standby 
power. . 
ReadlWrite operations are enabled by CE, CSt and CS2.The high impedance 

. stite o.f iIle data o'utputs is controlled by both CS1 and ES2, and the outputs are 
·Iatched by. fl.. These features permit easy memory array expansion. CE is 
used to latch addresses into the device so that addresses need only be valid for a 
relatiyely short part of the cycle. • . 

. Common' data inputs. and outputs make it convenient ·to interface to the I/O 
busses used in microproc,ssor and other small memory applicatioN. 

Data is retained at values of 'Vec as-low as 2,0 Volts over temperatures, which 
allows great. flexibility in designs for applications using battery backup fOf 
"non-volitility." . " 

FUNCTIONAL DIAGRAM 

32,,32 
MATRIX 

'@ 
Oo-'-vcc 

~GND. 

© ic MASTER 1977 

256 X4 CMOS/RAM 

PINOUT 

R/W 
CSi 
1/04 

1 1103 

TRUTH TA,BlE 

CE CSi CS2 R/W 1/0 FUNCTION 

L l l L WRITE 0; 1/0 ~HiZ 
L L i. L H WRITE 1;"D~HiZ, 
l 'l' ( H X READ OATA 
X H 'X X X CHIP OISABLED; 1I0~HiZ 
x X H X X CHIP DISABLED; 110 ~HiZ 
H X X ' L X CHIP DISABLED; IID~HiZ 
H l H X OUTPUT LATCHED TO lAST 

DATA 

X = DON'T CARE 

PACKAGING 

1---900~ . 18 LEAD D.I.P. 
I ' r"" .0154 [ f [I liE, 
~~~~~OR' I • 

1---"0 ::I 
. ~~ ~L EdMAX

. EO.AX 

I ~ 
- I-~~ ,.. i°:' .. 100, ,--1I-+~2 

--c- " I ,3..:.....j 

18 LEAD FLAT PACK 

.02'REF~ . 

NOTES; 
1: AU almenslons In Incta ... 
2. All, almenslons!' .010 unless 

othenwlStl specified. 
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HARRIS· 
SEMICONDUCTOR 
A otVIStON OF HARRIS CORPORATION 

FEATURES 

• Organized 256 x 4 
• low Power Standby - 50 nW/Bit 
• low Power Operation - 15s.tW/Bit 

(lMHz) 
• Data Retention at 2.0 Volts Standard 
• TIL Compatible In/Out 
• Three-State Output 
• High Output Drive 
• Common Data I/O 

DESCRIPTION 

• Minimum Package Size 
for High Density 

• Output Disabled by CE 
• Fast Access Time -285 nsec 
• High Noise Immunity 
• Military Temperature Range 
• Industrial Temperature Range 
• Dual-In-line Package 

.• Flat Pack 

The HM-6562 is a self-aligned silicon gate CMOS 256 x4 RAM using syn
chronous circuit techniques to accomplish high performance with low 
active as well as low standby power. 

Data inputs and outputs are enabled by CE, which permits cpnvenient 
memory array expansion. The addresses are latched into the device by CE, 
allowing the addresses to be valid for only a short part of the cycle. Out
puts are disabled when CE is high . 
Common data inputs and data outputs make it convenient to interface to 
the I/O busses used in microprocessor and similar applications. 

Data is retained at values of VCC as low .85 2.0 Volts over temperature, 
which allows great flexibility in designs for applications using battery 
backup for "non-volitility. . 

FUNCTIONAL DIAGRAM 

678 

~2x32 
MATRIX 

@ 
0..:::... Vee 

o--GNO 
@ 

HM-6562 

256 X 4 CMOS RAM 

PINOUT 

A3 

A2 A4 
Al R/W' 

AO CE 
A5 1/04 

AS 1/03 
A7 1/02 

GND 1/01 

TRUTH TABLE 

EE R/W I/O FUNCTION 

L L L WRITE 0; I/O-HIZ 
L l H WRITE 1; I/O-HIZ 
l H READ DATA 
H X X CHIP DISABLED: I/D-HIZ 

X = DON'T CARE. 

PACKAGING 

16 LEAD D.I.P. 

PiN ONE 

IMOltATOR /---, 320:h 
I_MAX. 

~. or I R .120 MAX. J -r .110 

1-:. ...jl-/~ .100, 1.-300=r-'·:z 
16 LEAD FLAT PACK 

N01"ES: 

!J ::: ::::::::!" ~:~:~~I.SJ 
otl\erwl .. speclflK. 
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HARRIS 
SEMICONDUCTOR HM-6508/HM-6518 
A DIV~SION OF HARRIS CORPORATION 

FEATURES 

• ORGANIZED 1024 xl '. AODR~SS REGISTER ON CHIP 
• LOW POWER STANOBY':' 50nW/BIT • FAST ACCESS TIME ~ 290n$ . 
• LOW POWER OPERATION - 15/,W/BIT HMHz) • HIGH NOISE IMMUNITY 
• OATA RETENTION AT 2.0 VOLTS • MILITARY TEMPERATURE RANGE 
• TTL COMPATIBLE IN/OUT • INDUStRIAL TEMPERATURE RANGE 
• THREE-STATE OUTPUT • DUAL IN-LlN~ PACKAGE 
• HIGH OUTPUT DilIVE - 2 TTL LOADS • FLAT PACK 

DESCRIPTION 

The Harris HM-6508 and HM-6518 RAM's usa complementary MOS technology, with 
salf-aligned silicon gates. This technology gives a very high performance -memory with 

'the least possible power consumption. The low power aspects of this dev,ice have been 
,enhanced throug!) the usa of a synchronous circuit desigrtwhich consumes no DC poWer 
when the memory is static, in either the active or standby condition. While power is 
normally the domain of eM os, the input and output b"ffers interface efficiently with 
all TTL logic families, and the single 5 volt pOwer supply assures complete system 
compatibility. 

Three-state output buffers, and a chip-enable pin; allow both ~enions to be efficiently 
Il'xpanded in bus oriented systems. Further, on the 18 pin HM-6518, the latched output 
is controlled by tiNo additional chip-salect pins. This latch allows pipe-lining where 
speed is paramount, or the usa of II common address and I/O bus where wiring density is 
paramount. Our memory design assures that the absolute minimum is required in support 
logic. ' 

Data retention is guaranteed at 2.0V VCC for all units. 

BLOCK DIAGRAM 

ASo----i 

A6o---...,...f 

AlO----I 

.ABo---...,...f 

A9O---...,...f 

\ Ceo---.... 

\&rio----\ 
ts"io---I 
\ . \ 

/ 

.:x .... i--- CE 

©:' Ie MASTER 1\171 

32x 32 
MATRIX 

---OVCC 

---OGNO 

The HM-65DBf •• "i ..... ifCSI. CS2 & 
Ci' Wlrt tied together;" ,: 

DO 

1024 x 1 CMOS RAM 

TRUTH TABLE 

HM-6508 

CE RNi 01 FUNCTIO/j 

l l l WRITE 0; OO~HI-Z 
l l H WRITE,I; OO~HI-Z 
l H - READ OATA 
H X X CHIP'OISABLEO: DO~~I-Z 

, 

HM-6518 

cr CSI CS2 RNi 01 FUNCTION 

l l l L L WRITE 0; OUTPUTS-HI-Z 
L l l l H WRITE I; OUTPUTS-Ht-Z 
l l L H X READ DATA 
X H X X X CHIP OISABLEO: OUTPUTS-HI-Z 
X X H X X CHIP DISABLED: OUTPUrs.c.KI-Z 
H X X L X CHIP DISABLED: DUTPUTS-HI-Z 
H l L H X DUTPUTS'lATCHED TO LAST OATA 

X = DON'T CARE 

PINOUTS 

cr, • 
CE 
AO 

HM-6518 
A,' 
A, 

A3 

A4 
DO TOP ~IEW 

03-ND 9 AS 

PACKAGING 

~::;'ll,,+ 16 LEAD D.I.P. 

PIN ONE 
INDICATOR \ " 

.035 

J~O 
MAX. i.D1I2 

1--,,320:h I_MAX. R ,,,.MAX, 

1+ .• ,0 
1- 3011-1 1.1102 

NOTES: 

18 LEAD DJ.P. 

03 ~.m 5 EO MAX 

T 110 

.100 -T 0IO 

3..........J i 1102 
1. All dlmenstons In IncheS .. - -I 
2. All dim.naomi.010 unleu 

otherwise shown 
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'm'\~s . '" , SEMICONDUCTOR 
A DIYISICW (Mt HARRIS CORPORATION 

.' . 

PRELIMINARY 

'HM-8610/11 
·1024 .. BI1 

FIELD PROGRAMMABLECMQS PROM 

FEATURES 

.• Fused Link PROM • Fully Static Operation 
• Fiild-Programmable • On-Board Programmable 
• Organized 2~6 .x 4 • Fast Access Time - 450nsec 
• Low Power Standby - 500",w • High Noise hrimunity 
• Low Power. Enabled - 50mw • High Reliability 
• CMOS RAM Pinout Exceptfor PE • Military Temperature Range 
• TTL Compatible In/Out • Industrial Temperature Range 

.• Dual-In-Line Package • Three-State Output - 6611 
• Open Drain Output - 6610 • High Output Drive 

Ao 
AI 

A2 
A3 .. 
Ao .. 
Ai 

DESCRIPTION 

The HM-6610 and HM-6611 ani a part of a family of fusible 
link CMOS PROM's, which have open drain and three-state 
outputs respectively. Both devices are static, TTL-compat
ible, and have a 100", A standby current over temp. at a 
VCC lof 5 volts. Full mil. temp. range of operation is 
aveilable and 10V nominal operation is available. Chip Selecf 
(CSI is used to place the device in the standby state' and . 
also forces the outputs into the high-impedance state when 
it is' ~igh.' Program Enable (PEl is used only during pro
gramming, and may be left open or connected to VCC in 
the system. Pinout is similar to bipolar PROM's and 256 x 4 • 
to CMOS RAM's for flexibility in P.C. board layout and 
memory allocation by type. 

FUNCTIONAL DIAGRAM 

R 

A O. 
0 • 
0 

. 0 

" E E 

I c 

• 0 
D 
E 

..... 
MATRIX 

Ci_--I 

680 

PINOUT 

A5 
.. A6 

A7 
GND 

PACKAGING 

16 LEAD O.l.P .. 

.100 

1---,.320--1 
I_MAX .. 1 

R~"'" 
~ /-.050 -11-.018 

MAX. 1.002 ~ -U-·Ol0 
-I 1.002 

.300 

NOTES: 

t. All dimllllio.- in inchn 
2. AllditMmio"+.Dl0unl .. ._"'-' I 

( 
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HARRIS 
SEMICONDUCTOR 
A [)IVISKlN OF ~RIS CORPORATION 

PRELIMINARY 

HM-6312/6312A 
CMOS ROM 

1024 WORD x 12811 

FEATURES PINfJUTIPACKAGE 

-HM-6100 COMPATIBLE RSEL CER~M~~~~I.P. :l[~[~~~J~] 
-lOW POWER - TYP.<5.0IlW 

STANDBY 
16 DX11 

DX10 

DX9 

O I ~. . I 
300 ' SO 'DO .055 rfi ,. m - 4 - 11 VOLT VCC OPERATION 

- HIGH SPEED 

-STATIC OPERATION 
,D08 TVP,..)!- \- 0"'5. 'A03e2f .0'6 -l 
.012 ' ,023 

NOTE: Board drilling dim'ensions will equal standard prac
tice for .020 diameter lead. 

DESCRIPTION OPERATION 

The HM-6312 and HM-6312A are high speed, low power, 
silicon gate CMOS static ROM's organized 1024 words by 
12 bits. In aU static states these units exhibit the microwatt 
power requirements typical of CMOS. The basic part 
operates at,4 -7Volts with a typical 5 Volt 250 C access 
time of 350 ns. Higher operating voltages, 4 - 11 Volts, 
are available with the A version. Signal polarities and func
tions are specified for interfacing with the HM-6100 Micro
processor. 

FUNCTIONAL DIAGRAM 

TO OUTPUT 
BUFFERS 

12 BIT 
ADDIIEBS 

DX(O·") REGISTER 

DEN 

DEL 

DX11.S 

014·2 

{ DXO,m 
DX1,m 

X 

o 
E 
C 

f 
OXO, DlIO, Vce 
OX1.m.Vce 
DX2. m, Vee 
OX3,m,vcc. 

/ 

@IC MASTER 1977 

Addresses and data out are multiplexed on 12 lines, DXO - . 
DX11. Addresses are loaded ,into an on chip register by the 

. falling edgeofCE . Data out, corresponding to the latched 
address, is enabled when CE and OEL are low and OEH 
is high and the decoded state of DXO and DX1are true. 
The RSEL output defines an area in the 4096 word address
ing space dedicated to RAM. It can be programmed by DXO. 
OX1, OX2, and OX3. Tb~ output eliminates a four bit 
register and decoder for the high order address bits to select 
RAM. 

i--------~~-;21 

II 
I I 
I I 
I I 

128 x • I TO OX 
~RRAY I LINES , 

I 
I 

I I 
I I L ________ ~.,.._J 

"0" ENABLES 
OUTPUT 

. "O''SELECTS RAM 
AND DISABLES 
110M OUTPUT 

RBEL 

'<. /PROGRAMMABLE 
,NVERTING (H) 
NONINVERTING (Ll 
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HARRIS 
SEMICONDUCTOR 

":HM-76XX 
~ DIVISION OF HARRIS CORPORATION 

Bipolar Generic PROM Family 

ORGANIZA 1IONS 
, . 

: PART ·OUTP\.IT TOTAL WOROS X 
, 

NUMBER ':" BITS BITSIWORD 

HM-7602 OC 25ji 32XB 
HM-7603 TS 

HM-7610 OC 1024 256 X 4 
HM-7611 TS 

·OC - Open-Collactor 
HM-7620 ~C. 204B 512 X 4 ·TS - Three-St.te 
HM-7621 TS 

I 
• APU - Active Pull-Up 

HM-7640 OC 4096 512 X B 
HM-7641 I TS 

HM-7642 OC 4096 1024 X 4 
HM-7643 TS 
HM-7644 APU 

I 

FEATURES \ 
/ I 

• Common D. C. EleCtrical Characteristics and Programming Procedure , 

• Simple, High Sp,ed Programming Procedure (, Second per ,024 Bits, 
Typical) 

• Expandable - "Open-Collector" or "Three-8ta1e" Outputs and Chip 
Enable Inputs 

.. Inputs and OutputsnL Compatible 
.. Low Input Current- 400llA Logic "0", 40J.lA Logic "'" 
.. Full Output Orive - 16mA.Sink, 2mA Source 

• Fast Access Time - Guaranteed for Worst CaseN2 Sequencing, Over 
Comll'!ercial and Militar't'. Temperature and Voltage Ranges 

• Piri Compatible with Industry Standard PROM's and ROM's 

DESCRIPTION 

. The HM-76XX Generir: PROM's comprise a completely compatible family hav
ing common D.C. electrical characteristics and identical programming require
ments. They are fully decoded, high speed, field programmable R OM's and are 
availabl,e in all commonly used organizatiol)s, with both open-collector and 

. three-state outputs. All bits are manufactured storing a logical "'" (outputs 
high), and can be selectively programmed for a logical "0" (outputs low.) 

The nichrome fuse technology is the seme as is used in the JAN approved MI L 
38510/201 PROM and in all other Harris PROM's. 

. TM field programmalJle PROM can be custom programmed to any pattern usi'ng 
a simple programming procedure, Schottky Bipolar circuitry provides faSt ac
cess time, and features temperature and voltage compensation to minimize 
access time variations. 

I.' '. All pinouts are compatible to industry standard PROM's and ROM's. 

682 

In addition to the conventional storage array, extra test rows and columns are 
included til assure high programmability, and guarantee parametric and A;C. 
performance.' Fuses In these test rows and columns are blown prior to ship':' 
ment. . 

, 

PACKAGES 

HM-760217603, HM-761017611 
HM-762017621 • 

nnnnnnnn 
',J 1.43 2 'V:::c:~ 16 LEAD D.I.P.* 
." III! 13141'" 
UUUUUU"'U 

8380 

. .JJO 

. L~ - il:' 

HM-764017641 

,211108.1650 32'1 

f'~~~~~ 24 LEAD D.I.P." 

131015." •• 211211211:111 

. ~20IIAX. r.-.6DO~ 
+~::I-U""'20-I __ I_ 11=.530-\ . ···W.J... iif===:W ...L. IT II ~ T r- . .:..-' I .. O&OTYP. ',011 ±:OOI.J,-

.100 . -I .8'h.OO3 - - .. liS' \\ 

HM-76421?643 
MMMM.....:M ...... Mn . 
• I 8 5 • 3 2' 18 LEAD Q.I.P." 

r---IJlDEX 
10 11 12 13 14 '5 18 11' 18 NOTCH 
......................................... 

HM-7644 
M M n M .., r-t.J"'L[] 

• •• z 16 LEAD D.I.P.* 

I ~ INDEX 
a 10 11 12 13 14 Ii , •. ' NOTCH 
uuu ..... ....,1,-:-'u .... 

I ... "0 I'~':: I 
.lin. iIiliffiYU loll .•. 

t:~U~ U U . li:. L 
to': ..... '";IoT ~ ... ~.. . ... t.OII2 

1. All DIMENSIONS IN INCHES. 
2. ALL DIMENSIONS t,OIO UNLESS 

, OTHERWISE SHOWtt. 

*AISO Avallabl, 
In Flatpacks 

I 
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inter Silicon Gate MOS 2115, 2125 

HIGH SPEED STATIC 1024 BIT RAM 
• Access Time (2115-2/2125-2): 60ns Typical 

• Fully Pin Compatible to 93415 
(2115) and 93425 (2125) 

• Low Operating Power Dissipation: 
Typical 0.2mW/bit (2115L, 2125L) 

• Single +5V Supply 
• Uncommitted Collector (2115) 

and Three-State (2125) Output 

The IntefID 2115 and 2125 family are fully static read/write random access memories organized as 1 ()24 words by 1 
bit. These RAMs are designed for buffer control storage <;Ind high performance main memory applications. They are 
compatible with TTL logic families in all respects: inputs, output, and a single +5V supply. Both uncommitted 
collector and three state output are available., 

, , 

PIN CONFIGURATION LOGIC SYMBOL 
cs 

cs Vee 
AD 

As D'N A, 

A, WE A2 4 
2115,2125 FAMILY 

A3 5 2115,' 2115,2 2115L, 

A2 A. 
A. 

A3 A. As 9 

A. A] 
A. 10 

A] 11 

2125 2125:2 2125L 

Typ, T~ .. (ns) 

--

70 60 75 
--- -1--- 50--Typ. Icc (mA) 75 100 

D9uT A. A8 12 

GND As As 13 

Vee . PIN 16 

GNO' PINS DouT 

D.C. Characteristics (1) VCC'" 5V ±5%, TA~ O°C to 75°C 

Symbol Test Min. Ty!). Max. Unit Conditions 

VOU 2115, 2115LOutput Low Voltage 0.45 V IOl "" 12mA 

VOl2 2115-2, 2125-2 Output Low Voltage 0.45 V 'Ol= 16mp; 
------

VOl3 2125, 2125LOutput Low Voltage 0.45 V ,10l = 7mA 

VIH Input High Voltage 2.1 V 

Vil Input Low Voltage 0.8 V 

III Input Low Current -1 -40 J.l.A Vcc=Max., VIN=0.4V 

IIH Input High Current 
" 

1 40 J.l.A Vcc=Max., VIN=4.5V 

'CEX 2115 Family Output Leakage Current 10 100 J.l.A Vcc=Max., VOUT=4.5V 

IIoFF I 2125 Family Output Current (High Z) 10 50 JJ.A Vcc=Max., VOUT=0.5V/2.4V 

IOS[2) 2125 Family Current Short Circuit to -100 mA Vcc=4.5V 
, 

Ground 

VOH 2125 Family Output High Voltage 2.4 V IOH';'-3.2mA 

ICCl 2115L, 2125L Power Supply Current 50 65 mA All Inputs Grounded, Output 
Open 

ICC1 2115, '2125 Power Supply Current , 75, 100 mA All Inputs Grounded, 
Output Open 

ICC2 2115-2,2125-2 Power Supply Current 125 mA All Inputs Groundep,:OutputOpen 
Notes. 
1. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two 

minute warm-up. Typical thermal resistance values of the package at maximum temperature are: 
8JA (@4OOfpM airflow) = 45°CIW' , 8JA (still air) = GO·CIW 8JC = 25;CIW. 

2. Duration of short circuit current should not exceed 1 second. 
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Q) -c: 

SILICON GATE MOS 2115, 2125 

2115 Family A.C. Characteristicsl11 vcc = 5V ±5%, TA = O°Cto 7!:i°C 

READ CYCLE 

Symbol Test 
I 

tACS Chip Select Time 

tRCS Chip Select Re~overy Time 

tAA Address Access Time 

tort Previous Read Data Valid After 
Change of Address 

WRITE CYCLE 

Symbol Test 

tws Write Enable Time 

tWR Write Recovery Time 

tw Write Pulse Width 

tWSD Data Set· Up Time Prior to Write 

tWHD Data Hold Time After/Write 

tWSA Address Set-Up TUne 

tWHA Address Hold Time 

twscs Chip Select Set-Up Time 

tWHCS Chip Select Hold Time 

TEST CONDITIONS 
LOADING CONDITIONS 

4.75V 

330l! 

2115 __ ---.... 

DOUT 

600n 

READ CYCLE 

JOpF 
(INCLUDING 
SCOPE AND 
JIG) 

2115 
Limits 

Min. Typ. 

5 

70 
10 

Min. Typ. 

5 
50 

5 

5 
15 

5 
5 
5 

AO.A9 ___ J~\. _____________ _ 

I----~ 'AA --~I 

'OH 

DATA VALID 

PROPAGATION DELAY FROM CHIP SELECT 

Max. 

45 
40 

90 

Max. 

40 
45 

2115-2 2115L 
Limits Limits 

Min. Typ. Max. . Min. Typ. Max. 

5 40 5 50 
40 40 

60 70 75 95 

10 1.9 

Min. Typ, Max. Min. Typ. Max. 

40 40 

5 45 5 50 

50 60 
5 15 

5 15 

15 20 

5 15 

5 15 

5 15 

ALL INPUT PULSES 
I +! ,. _____ -""""" 

II -\: 
GND -=- .. ,.' 10ns ~ ~. --10ns 

3.5Vp·p ~ \.~ ....... _ -.. ~ ~ ~ __ 

.-,-- , ! 

...L '! 

GND -= .. : ~ ... -10ns 

! ! 

-.; ; ..... -·-lOns 

WRITE CYCLE 

cs ... 

AO-Ag ~ '( ~ 

~~ 
~ 

--, ~ 
I_tw_ 

WE - r. , L 

twso I+- _Itw..i~ 

.-tWSA-' ~tWHA--+-

Units 

ns 

ns 

ns 
ns 

Units 

ns 
ns 

ns 

ns 
ns 

ns 

ns 
ns 

ns 

""r 
I(.. 
~ 

----'- twscs ~ - 'ws ~tWHCS~ 'wR ! 

!loUT 

tALL ABOVE MEASUREMENTS REFERENCED TO 1.5V) 
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SILICON GATE MOS 2115, 2125 

2125 Family A.'C. CharaCteristics (11 Vee = 5V ±5%,;TA = o°c to 75°C 

READ CYCLE 
2125 . 2125-2 

Symbol Test Limits Limits 
, Min. Typ. Max. Min. Typ. Max. 

tACS Chip Select Time 5 45 5 ! 40 

tZACS OIip Select to HIGH Z 40 4q 
tAA Address Access Time 70 90 60 70 
tOH Previous Read Data Valid After 10 10 \ 

Change of Address 

WRIT'E CYCLE 

SYmbol Test , . Min. Typ. MaJ'. Min. Typ. Max. 

tZiNs Write Enable to HIGH Z - , 40 40 

tWA . Write Recovery Time 5 45 5 45 

tw Write PuJse Width 50 50 

tWSD Data Set-Up Time Prior to Write 5 5 

,tWHD Data Hold Time After Write 5 5 

tWSA Address Set· Up Thne 15 15 
tWHA Address Hold Time 5. I 5 
twscs Chip Select Set~Up Time 5' 5 
tWHC5 Chip Select Hold Time 5 5 

TEST CONDITIONS ' 
LOAOING CONDITIONS \ ALL. INPUT PULSES 

4.75V 

2125L 
Limits Units 

Min. Typ . . Max. 
5· 50 ns 

40 ns 

75 95 ns 
10 ns 

.. ' .. , 

Min. Typ: Max. Units 

40 ns 
5 50 ns 

60 ns 

15 . ns 

15 ns 

20 ns 

15' ns 

15 ns 

15 ns , 

2125 -r--..----+ 
DouT 

510U 

.Ir"!.~· .--.--"',\ 90% 

3.±5VP-P. , .:_ .'.' ~ , ___ : _ ,-,';;..' _';.;O%~...,._ 
'". I ( 

I , 

300U 

RE,AD CYCLE 

30pF 
/INCLUDING 
SCOPE AND 
JIG) . 

Ao.A9 __ .....J'~'"_. ~ ____ ~~_~ ___ _ 
( 

OATAVALIO ~ 

, . 

PROPAGATION OELAY fRQM CHIP SELECT 

cs 

DouT_j07A,"'--' -

'GND -=- ,.- .. : :~ --lOn! 

WRITE CYCLE 

( 
AO·Ag 

WE 

DouT 

(ALL ABOVE.MEASUREMENTS REFERENCED'TO 1.GV) 
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'SILJCON' GAT~MOS 2115,.2125.' 
• '". ,1 " . 

2125 FAMILY WRITE ENABLE TOHIGHZ DEtAy, 

." , 

2125 FAMILY PROPAGATIONOELAYFROM CHIP SELECT TO HIGH Z 
.~ / . 

cs { CHIP SELECT '.5V \' 

---- tZRCS '" 

'DoUT r--HiGtiz 
DATAOUTPUT __ .. O;. .. ..;;L;.EV;.;;E.;.L __ ...If } 0.5V 

DOUT .' _ 

DATA OUTPUT 

.. ,,\ LEVEL 
} 0.5V 

'- ..;. _ !!!G.!! ~ 

(All tzxxx parameters are mBllsured at a delta' of O.5V from 
the lOgic level and using Load 1.1 

2115/2125 FAMILY CAPACITANCE~ Vee ='5V, f = 1 MHz, TA = 2!tC 

! 2115 Family 2125 Family 
\ 

Symbol Test Limits 
i 

Limits Units 
Typ. Max. TYP· Max. 

CI Input Capacitance I 3 5 3 5 pF 

Co Output Capacitan~ 5 8 5 8 pF 

-This parameter is periodically sampled and is not 100% tested. 

Typical. Characteristics 

ICCVS. TEMPERATURE IccVS.Vec 

100 

~ 
I 

vee' 5V r--
~ 

J . 

...... ~5 
......... 

I'-.. 2"5Lk'25L 

80 

100 

90 

\ 80 

1 70 
u 

r-JA '25ol 
k--------., 

_u 

60 

20 
50 

T 
20 40 80 80 100 6 

TEMPERATURE lOCI 

686 

! .. ..... 

\ 

Test Conditions 

All Inputs = OV, Output Open 

. CS= 5V, All other inputs = OV, 
Output Open 

ACCESS TIME VS.CAPACITANCE 

110 

100 

90 

80 

70 

80 

./ 

'/ '" 
V 

/ 
/ TA • 25°C 

VcC ·U5V_ 

50 
J l . 

o 100. 200 300 400 600 800 

CL (pFI 

@ 10 MASTER 1977 



inter 2116 
16,384 X 1 BIT DYNAMIC RAM> 

Max. Access Time (ns) 
Read, Write Cycle (ns) 
Read-Modify-WrlteCycle (ns) 

• Highest Density 16K RAM: 
Industry Standard 16 Pin 
Package 

• Low Standby Power 
• All Inputs Including Clocks 

TTL Compatible 
• Standard Power Supplies 

+12V, +5V, -5V 

2116-2 2116-4 2116 
250 300 350 
375 425 ' 500 
525 615 700 

• On-Chip Latches for 
Address and Data In 

• Only 64 Refresh Cycles 
Required Every 2ms 

• Output is Three-State, TTL 
Compatible; Data is Latched 
and Valid into Next Cycle 

The Intel.® 2116 is a 16,384 word by 1 bit MOS RAM fabricated with two layer polysilicon N-MOS technology - aproduction~ 

proven process for high performance, high reliability, and high functional density. The 2116 usesa single transistor dynamic 
storage cell and dynamic circuitry to achieve high speed and low power dissipation. 

The unique design of the2116allowsitto be packaged in the industry standard 16 pin dual-in-line package. The 16 pin package 
provides the highest system bit densities and is compatible with widely available automated handling equipment. The 2116 is 
designed to facilitate upgrading of 2104-type 4K RAM systems to 16K capabilities. 

The use of the 16 pin package ismade possible by multiplexing the 14 address bits (required to address 1 of 16,384 bits) into the 
2116 on 7 address input pins. The two 7 bit address words are latched into the 2116 by the two TTL clocks, Row Address Strobe 
(RAS) and Column Address Strobe (CAS). Non-critical clock timing requirements allow use of the multiplexing technique 
whil~ maintaining high performance. 

The Single transistor dynamic storage cell provides high speed along with low power dissipation. The memory cell requires 
refreshing for data retention. Refreshing can be accomplished every 2ms by anyone of the three folldwing methods: (1) CAS 
bef·ore RAS cycles on 64 addresses, Ao-As; (2) RAS only cycles on 128 addresses, Ao~A6, or (3) normal read or write cycles on 
128 addresses, Ao-A6. A write cycle will refresh stored data on all bits of the selected row except the bitwhich is addressed. The 
output is brought to a high impedance state by a CAS only cycle orby a CAS before RAS refresh cycle. 

PIN CONFIGURATION 

v Ba Vss 

DIN CAS 

°OUT 

RAS A6 

Ao A3 

A. 

A, As 

Voo Vee 

PIN NAMES 
AO' A6 ADDRESS INPUTS 

<:AS" COLUMN ADDRESSSTROBE 

DIN DATA IN 

DOUT DATA OUT 

RAS ROW ADDRESS STROBE 

LOGIC SYMBOL 

Ao 

A, 

A2 

A3 
DIN 

A. 

As 
DOUT 

As 

WE WRITE ENABLE 

VaB POWER (-5VI 

Vee POWER (+5VI 

Voo POWER (+12VI 

Vss GROUND 

Ao 

A, 

A~ -

AJ 

. A. 

As 

As 

BLOCK DIAGRAM 

16384 BIT 
STORAGE ARRAY 

CLOCK 
, GENERATOR NO.1 

Dour 

....---VB9 

"'--VOD 

"'---Vcc 

-GND 

Intel Corporation assumes no.responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent licenses are implied. 
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2116 FAMILY 

Absolute Maximum, Ratings· 

Ambient Temperature Under Bias ... " . .. -10°Cto +OO°C 
Storage Temperature ............•... -65°C to +150°C 
Voltage on any Pin Relative to VBB 

(Vss- VBB ;;;. 4.5V) .......•....... -0.3V to +20V 
Power Dissipation ........................ 1.25W 

D.C. and Operating Characteristics [1] ,[2] 

'COMMENT: 
Stresses above those listed under 
may cause permanent damage to the device. 'T, 

only and functional operation of the device at 
conditions above those indicated in the operation 
specification is not implied. Exposure to absolute 
,conditions for extended periods may affect device reli 

TA ~ O°C to 70°C, VOO = +12V ±5%, Vec '" +5V ±10"1a, VSS = -5V ±10"1a, VSS = OV, unless otherwise noted. 

Limits 
Symbol Parameter 

Typ.[31 
Unit COnditions 

Min. Max. 

III Input Load Current (any input) 10 IlA VIN = Vil MIN to VIH MAX 

IILOI 
Output Leakage Current 

100 IlA 
Chip deselected: RAS and CAS at VIH 

for high impedance state VOUT = 0 to 5.5V 

1001[4] Voo Supply Current 1.4 2 mA CAS and RAS at VIH. Chip deselected 

ISSl Vss Supply Current 1 90 IlA • prior to measurement. See Note 5. 

1002[4) Operating Voo Current 37 60 mA tcyc=500ns, tRP=15Qns, TA =25°C. 

ISB2 Operating VBB Curreni: 100 400 IlA Device selected. See Note 6. 

ICCl (7) 
Vce Su pply Current when 

100 IlA 
deselected 

Vil Input Low Voltage (any input) -1.0 0.8 Vo 

VIH Input High Voltage 

, (CAS, RAS, WE) 2.7 V 

(Addresses, DIN) 2.4 
Vee+1 

VOL Output Low Voltage 0.0 0.4 V IOl =4.1 mA(Read Cycle Only) 

VOH Output High Voltage 2.4 Vee V IoH=-5mA (Read Cycle Only) 

CapaCitance [8] TA = 25°C, Voo=12V ±5%, Vec=5V ±10%, VBB=-5V ±1 0%, Vss=OV, unless otherwise noted. 

Symbol Test Typ. Max. Unit Conditions 

CAO,CWE Address, Data In & WE Capacitance 4 7 pF VIN = Vss 

CRAS RAS Cap~citance 3 7 pF VIN = Vss 

CCAS CAS Capacitance 0' 6 10 pF VIN = Vss 

CqUT Data Output Capacitance 3 7 pF VOUT= OV 

Notes: 
1. AU voltages referenced to VSS. No power supply sequencing is required but Voo, Vee, and VSS should never be O.3V or more negative than VSS. 
2. To avoid self-clocking, RASsh6uld not be allowed to float. 
3. Typical values are for TA = 25°e and nominal power supply voltages. 
4. The 100 current flows to VSS. 
5. The chip is deselected, i.e., output is brought to high impedance state, by CAS only cycle or by CAS before RAS refresh cycle. The current 

flowing in a selected, i.e., output on, chip with RAS and CAS at VIH is approximat"ly three times 1001. 
6. See Page 3 for tvP ica I 100 characteristics under other conditions. 
'7. When chip is selected Vee supply current is dependent on output loading; VCC is connected to output buffer only. 
8. Capacitance measured with Soonton Meter. 
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2116 FAMILY 

Typical Characteristics 

80 

60 

;;( 
.s .. 40 

Q 

.S> 

20 

0 

Figure 1. 

60 

;;( 

IBB2 AND 1002 VS. TEMPERATURE 

JO=12J 
Vss = -S.s9 
1cVClE = soo ns 

tRP = 150 ns 

'002 -
r--. I 

~ r--. 
o 2S 50 75 

TEMPERATURE eC) 

1002 VS.CYCLE TIME 

WRITE 
CYCLE 

Voo = 12.0 V 
vss = "s.ov 
T=2S' 

400 

300 

200 

100 

0 
100 

~ 4Or-~~~~~~~--r-~~ 
Q 

..fl 

Figure 2: 

lS0 

100 7 
(rnA) 

S 

o 

ISS 
(rnA) 0 

-60 

TCVClE (ns) 

1 rt-I--

n. U 
ft /\/lit\. ~IAJ\ 

(V \tJ IA J ~ \ 
v . 

A~ ./\ A .A vv IV ~n 

o 400 600 (ns) 

READ CYCLES . . 

;;( 
~ 

!i: 
.JP 

" 

Note 1: Increase in current due to WE, going low. Width of this 
, current pulse is independent ot-WE pulse width. 

Figyre a Supply Current Waveforms. 

@ Ie MASTER 1977 

Standby Power Calculations: 'tf;,~,,;;,?, 
I /$(; 

tCYC tcye0 

l, 

~EF = Pop (N-t -) + Pss (1 - N-t -) , REF REF '.~ 
1j.{:\.,,, + 

(l 

POP = Power dissipation - continuous operat 

N = Number of refresh cys;les (64 or 128) 

tCYC = Cycle time for a refresh cycle. 

tREF = Time between refreshes 

Pss = Standby power dissipation = \too x 1001 + 1Vss I x ISB' 

Note that 1002 depends upon refresh as follows: 

1. For 128 cycle (RASbefore CAS) use 1002 from Figures 1 and 2. 

2. For 64 cycle (CAS before RAS) multiply 1002 determined in (1) 
by 0.96. 

3. For 128 cycle (RAS only) multiply 1002 determined in (1) by 
0.78. 

Examples of typical calculations for VSB =-5.0V, Voo = 12.0V, 
TA = 25°C, tCYC = 0.5 ps, tRP"V = 0.35,us, tREF = 2000 ps: 

1. 128 cycle (RAS before CAS): Pop = 12.0V x 37 mA = 444 mW 

PREF = 444 (128 2g~0 ) +(12x1.4+5xO.OO1) (1-128 ~O~O) 

PREF = 30.5 mW. 
, 

2. 64 cycle (CAS before RAS): Pop = 12.0V x37 x 0.96 mA= 
426mW. 

~EF == 426 (64 2g~0) + (12x1.4+5xO.001) (1-64 ~go ) = 

PREF = 23.4 mW. 

3. 128 cycle (RAS only): POp=12.0V x 37 (0.78)mA =:,346 mW 

, flREF = 27.3 mW. 

, . 

r h 1 h-1--0 

n r 10- r fl-
., 
~ I-

NOTE 1 

ftA iI ~ 

IN-VI ~ u~ 

,.J ..... I .... ./\ II . -

'V '\Iv 

o 200· 400 600 (ns) 

READ-MODIFY-WRITE 

A 

1ft A ft n 
rrv \fD IAAJl \ 

Al InA I. A I All 

U 
v 

o 200 400 600 (ns) • 

CAS BEFORE iiAS • ' 
(FOR 64 CYCLE REFRESH) 
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2116 FAMILY 

[1] . --.?,,. 
\ .. . . :/, 

A.C. Char~cteristics TA=O°Cto 70°C.VOO=12V ±5%, Vcc'75V±1Q%, VBS=-5V ±10%, V~Oy 
'/" . ..- ,..' 

~EAD, WRITE, READ MODIFY WRITE AND REFRESH CYCLES ··'c,.;; 
, 2116-2 21164 

Symbol Parameter Min. Max. Min. Max. Min. 

'tREF Time Between Refr~sh 2 2 

tRP RAS PrechargeTime 75 95 150 

tRCL[21 RAS to CAS Leading Edge Lead Time 70 2000 70 2000 110 2000 ns 

tAS Address Set-Up 'Time 0 o o ns 

tAH Address Hold Time 60 60 100 ns 

tCRL[31 RAS to CAS Trailing Edge Lead Time +20 +70 +20 +70 +20 +70 ns 

tOFF Output Buffer Turn Off Delay 0 60 80 o 100 ns 

tCAC[41 Access Time From CAS 150 . 190 200 n~ 

tRAC[41 Access Time From RAS 250 300 350 ns 

tT Transition Time (Rise and Fall) 50 50 ns 

REAP AND REFRESH.CYCLES 
2116-2 2116-4 2116 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tCYC[5J Random Read Cycle Time 375 425 500' . ns 

tCPW CAS Pulse Width 200' . 220 . 200 ns 

tRPW RAS Pulse Width 300 330 350 ns· 

tRSH RAS Hold Time 200 220 200 ns 

tCSH CAS Hold Time 300 330 350 ns 

tRCH Read Command Hold Time 80 80' 80 ns 

tRCS Read .Command Set-Up Time -0 . 0 0 ns 

WRITE CYCLE -
,. 2'116-2 2116-4 2116 

/ 
, 0 

Symbol Parameter MilJ .• Max. Min. Max. Min. Max. Unit 

tCYC[51 Random Write Cycle Time. 3.75, . 425 500 ~s 

tcpw CAS Pulse Width 2OfP' 220 200 '- ns 

tRPW RAS Pulse Widt~ ~Q'. 330 350 ns 

tRSH RAS Hold Time. 200 '. 220 200 ns 

tCSH CAS Hold Time . 300 330 350 ns 

tCWL Write Command to CAS Lead Time 200 220 200 ns 

tWCH Write Command Hold Time 100 100 100 ns 

twp Write Command Pulse Width 10.0 100 100 ns 

tOS[S] Data In Set-Up Time 0 0 0 ns 

tOH[SI Data In Hold Time 125: 125 125 ns 
,. 

tRWL Write Command to RAS Lead Time 2m) 220 200 ns 

1 • .0.11 voltages referenced to VSS-
2 CAS must remain at V,H a minimum of tRCLMIN after RAS switches to V,L. To achieve the minimum guaranteed access time !tRAC), 

·Notes: 
I 

CAS must switch to V I L at or before tRCL = !tRAC -tCAC). . 
3. teR L is measured from RAS to CAS. tCR L is not applicable ·in CAS before .... RAS refresh cycles. 
4. Load = 1 TTL and SOpF. 

. 5; The minimum Cycle timing does not allow for IT or skews. 
S. Referenced 'to CAS or WE, whichever occurs last. 
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Waveforms 
READ CYCLE 

2116 FAMILY 

~----------------~----------t~c----------~------------~~ 
~--------------------tRN--------------------~ 

~----"""Lo. 

~~-----------'-------~H--------------------_+--~ 

~H---~~~~~--~~~~~----~-----~~~--------~----------
ADDRESSES 

DoUT 

~l----~~~~~~~~~~~~-4~-----+----------~~------------~----------------

VIH 

Vil -------..... ---I------.iIiiI 
14--------------~tRAC----_+------------~----__I 

14----------t~c--------~ 
?oFF 

V.OH ~J---------~----\V VALID 
VQl-----~------------------------B~--------------~~~,~~D-A-T-A-O-UT--------____ --

WRITE CYCLE 

V.H 
RXS "it 

"iH 
~ 

"il 

VIH 
ADDRESSES 

Vil 

"iH 
WE 

"il 

DIN 
VIH 

Vil 

CoUT 
VOH 

VOL 

Notes: J,2. 
3,4. 

5. 
6. 
7. 

tCYC 

tRPW 

CD ~® \ 

'tCSH --
t RCl t RSH 

CD ~\\\ ® 
tcpw' 

tAS - 1--+ !-tA,H-- tAS - I- I---tAH"':""""'" 

)( r<D® ROW K )( COLUMN ~( ADDRESS ADDRESS ' 

tRWl 

. . tcwt -, ; 
tWl' 

t WdH- I/ 
i ®~ 

" , 
® I r--tD~ tOH 

) ~® )( 
tRAc 

tOFF __ ~ tcA.c 

, , '11:0 
¥-

VI HMI N: and V I LMAX are r~fer!lnce levels for measUring timing of input sig,nals. 
VOHMIN and VOLMAX are r,feren~ leve,ls for 'measuringtim,ing of COUTo 
DOUT follows DIN ""hen writing.' 
Referenced to 'CAS or ~,'whichever occurs last. 
toFF i,smeasured to lOUT';;; liLO~ 

@ Ie r,AASTER 1,977 

_tRP____oo 

" 11 ~ 
leRl 

V 

'. 

" 

-I 

-

I ' ' 

, 
, 

~ 
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I. 

2116 FAMILY 
d·· 

A.C. Characteristics 
• " /--:i"'~.~;~~, )", 

TA =o°c to 70°C, Voo=12V±5%, Vcc=5V ±10%, VBB=-5V ±10%, Vss~~o'y:,' erlNise noted. 

t 
'~:, 

READ MODIFY WRITE CYCLE ~~!,~ 
~ .. , .~ . 

~ 

2116-2 2116-4 2't16'i. 
I 

f::~;~;» ~. Symbol Parameter Min. Max. Min. Max. Min. 

tRMW Read Modify Write Cycle Time 525 .615 700 '<,,:, ,\;,n"s<f.~ 

tCRW RMW ~ycle CAS Width 340 390 40.0 ;{s 

tRRW RMW CycleRAS Width 450 520 550 ns 

tRWH RMW Cycle RAS Hold Time 340 390 400 ns 

tCWH RMW Cycle CAS Hold Time 450 520 550 ns 

tCWl Write Gommand to CAS Lead Time 200 220 200 ns 

twp Write Command Pulse Width 100 100 100 .os 

tRCS Read Command Set-Up Time 0 0 0 ns 

tMOQ Modify Time 0 0 0 ns 

tos Data InSet-Up Time 0 0 0, ns 

tOH Data In Hold Time 125 125 125 ns 

tRWl Write Command to RAS Lead Time' 200 220 200 ns 

. Waveforms 
READ' MODIFY WRITE CYCLE 

• tRMW 

tRRW. · r tRP
-

<D \0 

• tcWH 
~tRCL""":"'" tCRW 

<D ~\\ 0 
t RWH 

~ tAH r------ t RWL -,.-

V 
ADDRESSES VIH 

IL 

tASr---:--:"" 

){<D ROW 
PiDDRESS 

® 

tASj-' tAH tCWL 

K X COLUMN K .1 
ADDRESS 

tRcs~r-J -twp-

®<D/ ~ 
tMOD ......... 

.. i+-tDS 

)( <D DATA IN 
VALID 

• t RAC 0 
-~ 

'~FF-~ tcAc 
HIGH ® A® IMPEDANCE 3 VAllO 

¥. I 0 DATA OUT 

Notes: 1,2. VII-iMIN and,V IlMAX are reference levels for measuring timing of input sighals. 
3,4. VOHMIN and VOlMAX are reference levels for measuring timing of 00UT. 

5. tOFFismeasuredto 'OUTE;; Illol. 

692 

tDH 

K 

K 

V 

I 

, \ 
,-- tCRL 

/ 

" 

I' 

DATA OUT NOT VAllO 
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2116 FAMILY 

Refresh eyel, Waveforms 
CAS BEFORE RAS CYCLES. (64 CYCLE REFRESH) 

i--------:-------tCyC-----------+i 

14----,----- t RPW-------.\ 

VIIi 
ADDRESSES 

14--+---- tAH---+---+I 

Ao-As 
~L ____ ~~~ ________________ ~~ __ --~----------------____________ --------__ ----

-/ 
ALL OTHER INPUTS: DON'T CARE 

. R,I.\S ONLY CYCLES (128 CYCLE ~EFRESH) 
J--~----------------~yC-------~--~-----+I 

~------- ~------------~---------~-------, -- , 

~H------~~G)~,----------~~~----------------------~~,-------------.-~------
ADDRESSES VALID Ao-As r.;.,' . ~L ______ ~~~ ____________ ~~ ________________________ ~~ ____________ ~~~ __ -----

Notes: 1~. VIHMIN and VILMAX a:e.r~erence levels for measuring timing of input signals. 
3. CAS must b" high or low as appropriate for the next cycle. 

AppHcations Information 
REFRESH MODES. 
The 2116 may be refreshed in any of three modes. 
Re~d/Refresh cycles and RAS-or:'IIy cycles refresh Ute row 
addressed by Ao through A6 and the,refore require 1,28 
cycles to refresh the stored data. Assuming a 500 nsec 
system cycle time, th~ ref.resh operations require 64 #,sec 
out of each 2.0 msec refresh period or 3.2% of the available 
memory time. The third 2116 refresh mode. CAS-before
RAS, allows refresh of the stored dat" in only 64 cycles and 
requires only 32#,sec or 1.6% of the aV.ailSble memory time 
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J (eq'ualto the 64-cycle refresh 4K RAMs). Whilesor:ne 2116. 
aplic~tions would not be impacted by the 3.2% memory 
lockout ttme using 128 cycle refresh; most large hlainframe 
memory applications would suffer throughput degradation 
in that refresh mode. Intel designed the 2116 to allow either 
128-cycle or 6f-cycle refresh, allowing the system designer 

. to choose tlie refresh mode which fits his system needs~ In 
addition to allOWing higher memory throughput, the CAS
before-RAS 64-cycle refresh mode dissipates approxi- . 
mately 14% less power than the 128-cycle RAS-only mode 
and 2.3% less power than the 128-cycle Read/Refresh mode 
(refer to the Standby· Power Calculation section). 
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2116 FAMILY 

POWER SUPPLY DECOUPLINGI 
DISTRIBUTION 
Power supply current waveforms for the 2116 are shown in 
Figure 3. The Voo supply provides virtually all of the 
operating current for the 2116 with the V BB supply providing 
only leakage currents. -rhe Voo supply current, 100, has two 
components; transient current peaks when the clocks 
change state and a DC component while the clocks are 
active (low). When selecting the decoupling capacitors for 
the Voo supply, the characteristics of capacitors as weUal! 
the current waveform must be considered. Suppression of 
transient or pulse currents require capacitors with small 
physical size and low inherent inductance. Monolithic and 
other ceramic capacitors exhibit these desirable character
istics. When the current 'waveform indicates a DC 
component, bulk capacity must be located near the current 
load to supply the load power. Inductive effects of PC board 
traces and bus bars preclude supplying the DC component 
from bulk capacitors at the periphery of a memory matrix 
without voltage droop during the active portion of a 
memory cycle. This means that some bulk capacity in the 
form of electrolytic or large ceramic capacitors should be 
distributed around or within the memory matrix. 

The VBB supply current, IBB, has high transient current 
peaks, with essentially no DC component (less than 100 
microamperes). The VBB capacitors should be selected for 
transient suppression characteristics. The following ca- ' 
pacitance values and locations are recommended for the 
2116: 

1. A 1.0 J.LF ceramic capacitor (or a 1.0 J.LF electrolytic in 
parallel with a 0.01 J,tFceramiccapacitor) between Voo 
and Vss (ground) at every other device. 

2. A 0.1 J.LF ceramic capacitor between VBB and Vss at every 
other device (preferably alternate devices to the Voo 
decoupling above). 

3. A 4.7 J.LF electrolytic capacitor between VDD and Vss for 
each eight devices and located adjacent to the devices. 

The Vee supply is connected only to the 2116 output buffer 
and is not used internally. The load current from the Vee 
supply is dependent. only upon the output loading and is 
usually only the input high level current to a TTL gate and 
the output leakage currents of any OR-tied 2116s (typically 
100 J.LA or less total). Intel recommends that a 0.1 or 0.01 J.LF 
ceramic capacitor be connected between Vee and Vss for 
every eight devices ,to preclude coupled noise from 
affecting the TTL devices in the system. 

Power supply noise levels should be maintained below the 
following values: 

VDD -300 mV peak-to-peak with a maximum excursion of 
200 mV from the nominal supply level. The 
maximum allowable DC level shift during the cycle is 
100 mV from the nominal supply level. 

VBB -200 mV peak-to-peak with a maximum excursion of 
, 150 mV from the nominal supply level. 

Intel recommends either a multilayer or a double-sided PC 
board layout with a power supply distribution system such 
that each power supply is grided both horizontally and 
vertically at each memory device. This technique minimizes 
the power distribution system impedance and enhancesthe 
effect of the decoupling capacitors. 
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OUTPUT DATA LATCH/;;;.} 
The 2116 contains an output datal6tJiIYliIJI 
for an external system data latch ar;i:J.\~hec , 
required to strobe an external latch:'Tne 
operates identically to the 16-pin 4K RAM'~Vn 
output hitch enhancing the system compatibiHtyof,,t 
and 4K devices. ", ,il;", 
Operation of the output latch is controlled by CAs.Th~·~i~ 
output will go to the high-impedance state immediately 
following the CAS leading edge during each data cycle and 
will either go to valid data at access time on selected devices 
(devices receiving both RAS and. CAS) or will remain in the 
high impedance state on unselected devices (devices 
receiving only CAS). During RAS-only refresh cycles, the 
data output remains in the state it was priorto the RAS-only 
cycle. This unique feature of latched output RAMs allows a 
refresh cycle to be hidden among data cycles without 
impacting data availability. For instance, a RAS-oflly 
refresh cycle could follow each data cycle in a 
microprocessor system but the accessed data would 
remain at the device output and the microprocessor could 
take the data at any time within the cycle. Non-latched 
output devices do not provide this type of hidden refresh 
capability since their data output would go to the high 
impedance state at the end of the data cycle. 

PAGE MODE OPERATION 
The 2116 is designed for page mode operation and is 
presently being characterized for that mode.Specifications 
will be available at a later date. 

Packaging Information 
l6-LEAD HERMETIC DUAL IN-LINE PACKAGE 

.820 120.8201~ 

[ --780 119.8121 

___ ~PW'N~' i<--. IT= == , .310 11.8141 

, , .215 16.9851 

~~- ~ 

~12.1941 

.065 11.65~' 

200 ~-=':.vm=:::::±-· -' .. 150 Q!.!L MAX. 15.08) _ _ _ . '.080 12.032) 

S~tr~'iG .100 (2.540) . ~ L ~.015MIN. 
MIN.', 10.381) 008 (0 203) 

(2.794) .110 ::: (i':~) jL~ 10.5841 L .380--.J 
(2.2861 :000 032 TV' .014 10.356) .280 

. (0.831) . :~:~t~: 

INTEL CORPORA liON, 3065 Bowers Avenue, 
Santa Clara, Californi·a 95051 (408) 246-7501 
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inter Schottky Bipolar 3601, 3621 

HIGH SPEED 1K (256 x 4) PROM 

• Fast Access Time - 50 nsec 
Maxim~m, (3601-1, 3621-1) 

• Fast Programming - l' ms/bit 
Typically 

'. Three State Outputs (3621) , 

• Open Collector Outp-..ts (3601) 
• Standard Packaging, -16 pin 

Hermetic Dual,ln ... Line 'Lead 
Configuration 

The 3601 and 3621' PROM faniilies are ~rganiZed as. 256 words by 4-bits. The 3601 family is manu'factured wit~ all out-
puts initially low and the 3621 family with all outputs initially high. ' 

! 
PIN CONFIGURATION LOGIC SYMBOL ABSOLUTE MAXIMUM RATINGS* 

ADDRESS, INPUT Aa Vee 

ADDRESS INPUT As A, ADDRESS fNPUl; 

IMSB' 

ADORESS INPUT A4 E§:r CHIP SelECT 2 [1) 

ADDRESS INPUT A3 CS, CHIP SElECT-' (1J 

ADDRESS,INPUT Ao 0, DATA OUTPUT 
(LSB) (UBI 

ADpRESS IN,JT A, 0, DATA OUTPUT 

~DORESS INPUT A:r 0, DATA OUTPUT 

G'ID O. DATA OUTPUT " .... , 
NOTE 1. DURING PROGRAMro'IlNG THE PROGRAM PULSE 

~: ::~~~~y~~~~ER CI", OR Cl"2 FOR 

cs, 

co, 

A, 

A,' 

A, 

A, 

... 
A, 

A. 

A, 

0, 

0; 

0, 

b. 

Temperature Under Bias ....... , ... -65°e to +1500 e 
Storage Temperature . . . . . .'. . . .. . . -65° e to +160" e 
Output or Supply Voltages ......•.. -O.5V to 7 Volts 
All Input Voltages ..... ,......... -1.6V to 5.5\1 
Output el,lrrents i . : . • : . . . , . . '. . . . • . . .. 100mA 

·COII/IMENT 
StressesCilbovethoseJisted'under ~'Absolute MaxilJlum Rating" 
'may cause permanent damage' to the dellice. This is a stress 
rating only and functional operation 'of the device at theSe or 
at any other co~dit!on above those indicatep in the opera
tional sections of this specification is not implied. , 

D. C. Characteristics: All limits apply for Vee '= +5.0V ± 5%, TA = O°C to+75°C, unless otherwise specified: 
, 

\ 

'Symbol Parameter 
\ 

Min. 

IFA Address Input Load C~rrent 

IFS Chip Select Input Lqad. Current 

IRA Address Input Leakage Current 

IRS Chip Select Input Leakage 
Current 

VeA Address Input Clamp Voltage 

Ves ChipSelect Input Clamp I 

Voltage 

VOL Output Low Voltage 

Icc Power Supply Current I 
Vil Input "Low" Voltage 

VIH . Input "High'~ Voltage 2.0 

ICEX121 Output 'Leakage Current 

1101 [3] _ . Output Leakage for High 
i 

Impedance Stage 

Ise [3,41 Output Short Circuit Current -15 

VOH[31 Output High Voltage 2.4 

° NOTES; 1. TYPical values are at 25 e and at nominal voltage. 
2. This specification only applies to the 3601 family. 
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Limits , 
Typ.l1J Max. Unit Test Conditions. \ 

-0.05 -0.25 mA' Vee'" Max., VA = 0.45V 

-0.05 -0.25 mA· Vee = Max., Vs = 0.45V 

40 JJA . Vee = Max., VA = Max~ - , 

40 JJA Vee = Max., Vs = Max. 

. , 

-0.9 -1.5 V Vee'= Min:, IA = -1OmA 

-O,fo) -1.5 V Vee = Min., 15,= -10mA 

0.3 ,0.45 V Vee = Mi",., IOl = 15mA . 

90 130 mA Vee= Max. VAO-+ VA7 = OV 
\ ~=.~=OV .. 

0.85 \ V Vee.'" 5.0\1 

V Vee;= 5.0V 

100 pA Vee = Max., VCE - Max. 

40 p.A Vo=,Max., or O.46V • .\ 
Vce =5.25V, CS1=CS~=2.~V' 

-60 mA 
/' . 0 

,. Vee=5.00V, TA=25 C, 
Vo =OV 

\ V 10H =-2.4mA. Vee = Min~ 
. . . 3. This apec:iflcation only lapplies to the 3621 fanuly • 

4.. lJnl'ntiasured outputs are open during th is .wit. 

, 

I 
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SCHOTTKY BIPOLAR 3601,3621 

A. C. Characteristics Vcc= +5V ±5%, TA = O°C to + 75°C. 

SYMBOL PARAMETER 
MAXIMUM LIMITS 

o°c 2SoC 7SoC 
UNIT 

-
tA++, tA __ Address to Output Delay 70 60 70 ns 
tA+_, tA_+ (3601,3621) ; 

tA++, tA __ Address, to Output Delay SO 50 so ns 
tA+_. tA_+ (3601·1.3621·1) 
t5++. t5 __ Chip Select to Output Delay 25 25 2S ns 

Capacitance (1) TA='2SoC 

/ 

LlMITS 
SYMBOL PARAMETER UNIT 

TYP. MAX. 

C INA Address Input Capacitance 4 10 pF, 

CINS Chip-Select Input Capacitance 6 10 pF 

COUT Output Capacitance 7 12 pF 
/ 

NOTE 1: This par~met.er is onlv \,riodic8I1V sampled and is not 100% tested. 

Swi~ching Characteristic~ 

Conditions of Test: 
Input pulse amplitudes· 2.5V 
Input pulse rise and fall times of 

5 nanoseconds between 1 volt and 2 volts 
Speed measurements are made at 1.5 volt levels 
Output' loading is 15 mA and 30 pF 
Frequency of test· 2.5 MHz 

Waveforms 

15 mA TEST LOAD 

CONDITIONS I 

Both C.S. lines must be at 
ground potential to activate . 
the PROM. 

TEST CONDITIONS 

Vee = 5V VIN = 2.SV 

Vee:" SV VIN = 2.SV 

Vee = SV . VOUT =2.SV 

vee 

300n 

600n 

ADDRESS TO OUTPUT DELAY CHIP SELECT TO OUTPUT DELAY 

696 

ADDRESS 
INPuT 

'OUTPUT 

CHIP 
JELECT 
INPUT 

OUTPl.!T 

ts __ , 

i 
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inter Schottky Bipolar 3602, 3602-4, 3602L-6, 
,3622, 3622-4, 3622L-6 ' 

HIGH SPEED 2K (512 x4) PROM 

• Fast Access Time-70ns 
'(3602, 3622) 

• Low Standby Power Dissipation 
(3602L-6, 3622L-6)-115 ,u.W/bit 

• Open Collector (3602, 3602-4, 3602L-6) or 
Three-State (3622, 3622-4, 3622L-6) Outputs 

The 3602 and 3622 families are 512 words by 4 bit PROMs. The 
PROMs are manufactured with a/l outputs high and logic low 
levels cart be electrically programmed in'selected bit locations .. 

PIN CONFIGURATION LOGIC SYMBOL ABSOLUTE MAXIMUM RATINGS* 

Ar, Vet: 

A, A, 

A, AR 

A3 CS 

Ao 0, IlSBI 

A, 0, 

" 
A, °3 

GND 0, IMSBI 

CS 

Ao 0, 

A, 

A, 0, 

A3 

A, °3 
A, 

A6 0, 

A, 

As 

TemperatureUnder Bias, .... , ..... -65°C to +150°C 
Storage Temperature ............. -65°C to +160°C 
Output or Supply Voltages ......... -0.5V to 7 Volts 
All I,nput Voltages ............... -1.6V to 5.6V 
Output Currents. . . . . . . . . . . . . . . . . . . .. 100mA 

,*COMMENT , 
Stresses above those listed under" Absolute Maximum Rating" 
may cause permanent damage to the device. This is a stress 
rating only ,and functional operation of the device at these or 
at any other condition above those indicated in the opera
tional sections of this specification is not implied. 

D. C. Characteristics: All Limits Apply for Vcc = +5V ±5%, TA = O°C,to +75°C, unless otherwise specified. 

Symbol Parameter Min. 

IFA Address Input Load Current 

IFS ' Chip Select Input Load Current 

IRA Address Input Leakage Current 

IRS Chip Select Input Leakage 
Current 

VeA Address Input Clamp Voltage 

VCS Chip Select I nput Clamp 
Voltage 

'VOL Output Low Voltage 

ICEX[2] Output Leakage Current 

ICCt Power Supply Current (3602, 
3602·4, 3622, 3622-4) 

ICC2 Power Supply Current 
(3602L-6,3622L-6) Active 

Standby 

VIL Input "Low" Voltage 

VIH Input "High"Voltage 2.0 

110 1l3] Output L.eakage for High 
Impedance Stage 

Isc [3,4) Out~ut Short Circuit Current -15 

VOH[31 Output High Voltage 2.4 

NOTES: 1. Typical values ,are at 25 Cand at nominal voltage. 
2. This specification only applies to the 3602 family. 
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Limits 
Typ.(1) Max. Unit Test Conditions 

-0.05 -0.25 mA Vee = 5.25V, VA = 0.45V 

-0.05 -0.25 mA Vee = 5.25V, Vs '" 0.45V 

40 J.IA. Vee'" S.25V, VA = 5.25V 

40 J.IA. VCC = 5.25V, Vs = 5.25V 

-0.9 -1.5 V Vee = 4.75V, IA = -10mA 

-0.9 -1.5 V VCC = 4.75V, Is = -lOmA 
, 

0.3 0.45 V Vce = 4.7SV. IOL = 15mA 

100 IJA Vce = 5.25V, VCE = 5.2SV 

140 mA Vec=5.2SV, VAO~VA8 = OV 
CS=OV 

Vee=5.25V 
110 rnA CS = O.45V 
45 mA CS = 2.4V 

0.85 V Vcc =5.0V 

V Vcc= S.OV 

40 J.l.A Vo=5.25V or 0.45V, 
Vcc=S.25V, CS=2.4V 

-25 -60 mA Vcc=5.00V, TA=25°C, 
Vo =OV 

V 10H =-2.4rnA. Vee = 4.75V 

3. This Specification only applies to the 3622.family. 
4. Unmeasurl!d outputs are open during this test. 
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SCHOTTKY BIPOLAR 3602, 3602-4, 360~L-6, 3622,3622-4, 3622L-6 

A. C. Characteristics Vee = +5V ±5%, TA = DoC to +75°C 

MAX. LIMIT 

SYMBOL PARAMETER 
3602 3602·4 3602L·6 

UNIT 
3622 3622·4 3622L·6 

, 

tA++, tA-_ Address to Output Delay 70 90 90 ns 
tA+ _, tA_+ . 

t5+ + Chip Select to Output Delay 30 30 30 ns 

t5-_ Chip Select to Output Delay 30 30 120 ns 

Capacitance (1) T A = 25°C, f =1 MHz 

LIMITS 
SYMBOL PARAMETER UNIT 

TYP. MAX. 

C INA Address Input Capacitance 4 10 pF 
. -

C INS Chip-Select Input Capacitance 6 .10 pF 

COUT Output Capacitance 7 12 pF 

\'(JOTE 1: This parameter is only periodically samp'ed and is not 1000 0 tested. 

Switching Characteristics 
Conditions of Test: 15 rnA TEST LOAD 
Input pulse amplitudes· 2.5V 
Input pulse rise and fall times of 

5 nanoseconds between 1 volt and 2 volts 
·Speed measurements are made at 1.5 volt levels 
Output loading is 15 mA and 30 pF 

Frequency of test - 2.5 MHz 

Waveforms 

CONDITIONS 

CS = VIL to Select the 

PROM 

TEST CONDITIONS 

Vee ~ 5V VIN = 2.5V 

Vee = 5V VIN = 2.5V 

Vee = 5V VOUT = 2.5V 

Vee 

3001! 

30pF 600l! 

ADDRESS TO OUTPUT DELAY CHIP SELECT TO OUTPUT DELAY 

ADDRESS 

1" 1.5\ CHIP 1.5\ j" INPUT 
SELECT 
INPUT 

\ I 
OUTPUT 

tA++ tA __ ~ 

OUTPUT 
OUTPUT 

I 
ts __ --1 ts++ t--

tA+_ t A _+ r--
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inter 3605, 3625 
HIGH SPEED 1K x 4 PROM 

3605-2, 3625-2 , 60 ns Max. 
3605, 3625 

• Fast Access Time: 45ns Typically 
• ['Ow Power Dissipation: 

0.14 mW/bit Typically 

70 ns Max. 

• Open Collector (3605) and 
Three-State (3625) Outputs 

• Hermetic 18 Pin DIP 

The 3605/3625 is a high density 4096 bit PROM suitable for uses where fast turnaround and pattern experimentation are 
important such as in prototypes or in'small production volume systems. The PROMs are manufactl,Jred with all outputs 
high and logic low levels can be electrically programmed in selected bit locations. 

PIN CONFIGURATION 

AS Vee 

A,; A1 

A. As 

A3 Ag 

'Ag 0 1 

A1 °2 

A2 0 3 

CSl O. 

GND ~ 

LOGIC SYMBOL Absolute Maximum R~tings* 
Temperature Under Bias .................. -10°C to +85°C 
Storage Temperature .. . . . . . . . . . . . . . .. ... -65° C to +160° C 
Output or Supply Voltages ................. -O.5V to 7 Volts 
AUlnputVoltages ............................. -1Vto5.5V 
Output Currents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 mA 

"COMMENT 
Stresses ab~ve those listed under "Absolute Maximum Ratings" may cause 
permanent damage to the device. This is a stress rating only and functional 
operation of the deivce at these or at' any other condition above those 
indicated in the operational sections of this specification is not implied. 

D.C. Characteristics All Limits Apply for Vee= +5.0V ±5%, TA = ooe to +75°e 

limits 

Symbol Parameter Min. Typ.£1] Max. Unit Test Conditions 

IFA Address Input Load Current -0.05 -0.25 mA Vee=5.25V, VA=0.45V 

IFS Chip Select Input Load Current -0.05 -0.25 mA Vee=5.25V, Vs=0.45V 

IRA Address Input Leakage Current 40 JlA Vee=5.25V, VA:;:5.25V 

IRS Chip Select Input Leakage 40 JlA Vee=5.25V, Vs=5.25V 
Current 

VeA Address Input Clamp Voltage .;.0.9 -1.5 V Vee=4.75V,IA=-10mA 

Ves Chip Select Input Clamp -0.9 -1.5 V Vee=4.75V,ls=-10mA 
Voltage 

VOL Output Low Voltage 0.3 0.45 V Vee=4.75V,IOL = 15mA 

leEx 3605 Output Leakage Current 100 JlA Vee=5.25V, VeE=5.25V 

Icc Powe~ Supply Current 110 150 mA Vee = 5. 25V, V AO""'V A9=OV, 
CS, =CS2=VIH 

VIL Input "Low" Voltage 0.85 V Vee=5.0V 

VIH Input "High" Voltage 2.0 V Vee=5.0V 

3625, 3625-2 ONLY 
I 

Symbol Parameter Min. Typ.[1] Max. Unit Test Conditions 

1101 Output Leakage for High 100 JlA VO=5.25V or 0.45V, 
Impedance Stage Vee=5.25V,CS, =CS2=2.4V 

Ise[21 Output Short Circuit Current -15 -25 -60 mA Vo =OV 

VOH Output High Voltage 2.4 V 10H =-2.4mA, Vee"; 4.75V 

NOTES: 1. TVPical values are at 25° e and at nominal voltage. 2. Unmeasured outputs are open during this test. 

INTEL CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED IN AN INTEL PRODUCT, NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED, 
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3605, 3625 FAMILY 

A.C. Characteristics Vee'" +5V ±5%, TA == o°c to +75°C 

Max. Limits 

Symbol ( Parameter 
3605-2 
3625-2 

3605 
3625 Unit Conditions 

tA++, tA~- Address to Output Delay 60 70 ns ~1"'CS2"'VIL tA+_, tA-+ 
to select the 

ts++ Chip Select to Output Delay 30 30 ns PROM. 
ts __ Chip Select to Output Delay 30 30 ns 

; 

Capacitance (1) TA = 25°C, f'; 1 MHz 

LIMITS 
SYMBOL PARAMETER UNIT TEST CONDITIONS 

TYP. 

C INA Address I nput Capacitance 4 
\ 

CINS Chip·Select Input Capacitance 6 

COUT Output Capacitance 7 

NOTE1: This parameter is only periodically sampled and is not 100% tested. , 

CD -

Switching Characteristics 

Conditions of Test: 
Input pulse amplitudes - 2.5V 

. Input pulse rise and fall times of 
5 nanoseconds between 1 volt and 2 volts 

Speed measurements are made at 1.5 volt levels 
Output loading is15 rnA and 30 pF 
Frequency of test - 2.5 MHz 

r::: Waveforms 

700 

ADDRESS TO OUTPUT DELAY 

ADDRESS 
INPUT 

OUTPUT 

OUTPUT 

MAX. 

10 pF Vee = 5V V IN = 2.5V 

10 pF Vee = 5V VIN = 2.5V 

12 pF Vee = 5V . VOUT = 2.5V 

15mA TEST LOAD Vee 

300n 

30pF 600n 

CHIP SELECT TO OUTPUT DELA Y 

CSt. eS2 
1.SV 

OUTPUT 
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MEMORY National Semiconductor 

.~ ~NATIONAL SEMICONDUCTOR BIPOLAR PROM/ROM SHECTION GUIDE ~ 

@) 

(; 
;c: 

~ 
m 
:II -

TOTAL BITS 

256 

1024 

2048 

2048 

2048 

4096 

4096 

4096 

8192 

PART NUMBER 
PROM ROM 

DM7577 DM5488 
DM8577 DM7488 
DM7578 DM5798 
DM8578 DM8598 
DM54S387 DM54S187 
DM74S387 DM74S187 
DM54S287 DM75S97 
DM74S287 DM85S97 
DM54S570 DM54S270 
DM74S570 DM74S270 
DM54S571 DM54S370 
DM74S571 DM74S370 
DM77S221 DM77S201 
DM87S2?1 DM87S201 
DM77S222 DM77S202 
DM87S222 DM87S202 
DM54S470 DM54S271 
DM74S470 DM74S271 
DM54S471 DM54S371 
DM74S471 DM74S371 
DM77S295 DM77S95 
DM87S295 DM87S95 
DM77S296 DM77S96 
DM87S296 DM87S96 
OM 54S473 
DM74S473 
DM54S472 
DM74S472 
DM54S572 
DM74S572 
DM54S573 
DM74S573 
DM77S229 DM75S29 
DM87S229 ' DM85S29 
DM17S228 DM75S28 
DM87S228 DM85S28 

!!l Note.,AII PROMS are direct equivalents to their respective ROMS . ... 

ORGANIZATION 

32 x 8 OC 
32 x 8 OC 
32 x 8 TS 
32 x 8 TS 
256x 4 OC 
256 x 4 OC 
256 x 4 TS 
256 x 4 TS 
512 x 4 OC 
512 x 4 OC 
512 x 4 TS 
512 x 4 TS 
256 x 8 OC 
256 x 8 OC 
256 x 8 TS 

' 256 x 8 TS 
256 x 8 OC 
256 x 8 OC 
256 x 8 TS 
256 x 8 TS 
512 x 8 OC 
512 x 8 OC 
512 x 8 TS 
512 x 8 TS 
512 x 8 OC 
512 x 8 OC 
512 x,8 TS 
512 x 8 TS 
1k x 4 OC 
1k x 4 OC 
1k x 4 TS 
1k x 4 TS 
1k x 8 OC 
1k x 8 OC 
1k x 8 TS 
1k x 8 TS 

NUMBER OF PINS 
TEMPERATURE MAXIMUM ADDRESS MAXIMUM SUPPLY 

RANGE ACCESS (tAA) CURRENT( Icel 

16 -55° C to + 125"C 70 110 
16 O°C to +70°C 50 110 
16 -55°C to +125°C 70 110 
16 O°C to +70°C 50 110 
16 -55°C to +125°C 60 130 
16 O°C to +70°C 50 130 
16 -55°C to +125°C 60 130 
16 - O°C to +70°C 50 130 
16 -55°C to +125°C 70 130 
16 O°C to +70°C 55 130 
16 -55°C to +125°C 70· 130 
16 O°C to +70°C 55 130 
20 -55°C to +125°C 75, 150 
20 O°C to +70°C 60 150 
20 -55°C to +125°C 75 150 
20 O°C to +70°C 60 150 
20 -55°C to +125°C 75 150 
20 O°C to +70°C 60 150 
20 -55°C to +125°C 75 150 
20 O°C to +70°C 60 150 
24 -55°C to +125°C 80 170 ' 

24 O°C to +70°C 65 170 
24 -55°C to +125°C 80 170 
24 O°C to +70°C 65 170 
20 -55°C to +125°C 80 165 
20 O°C to +70°C 65 165 
20 -55°C to +125°C 80 ' 165 

20 O°C to +70°C 65 165 
18 -55°C to +125°C 75 140 
18 O°C to +70°C 60 140 
18 -55°C to +125°C 75 140 
18 O°C to +70°C 60 140 
24 -55°C to +125°C 90 170 
24 O°C to +70°C 70 170 
24 :-55°C to +125°C 90 170 
24 

-, 

O°C to +70°C 70 170 
- ---_ ...... -
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NATIONAL SEMICONDUCTOR BIPOLAR P~OMCROSS REFERENCE GUIDE ~ .... 
m 
:Jl -'" .... .... 

NATIONAL AMD 1 FAIRCHILDI HARRIS 1 INTEL IINTERSIL I M.M.I. I SIGNETICS I T.I. 
SIZE AND 

ORGANIZATION MIL/COM M=MIL M=MIL 2=MIL M=MIL M=MIL !'AIL/COM S=MIL'I MIL/COM~ 

C=COM C=COM 5=COM P=COM C=COM ~ 1 = SCHOTTKY N= 

256-Bit I DC DM7577/DM8577 I AM27S08 HMl-7602 IM5600 5330/6330 8223 I SN54188A/74188A 

(32 x8) HMl-8256 82S23 " SN54S188/74S188 

16-Pin 

1024-Bit DC DM54~387 /DM74S387 AM27S10 93417 HMl-7610 3601-1 I IM5603 I 5300/6300 I 82S126 I SN54S387/74S3~7 
(256 x 4) - DM7573/DM8573 93416 HM1-l024 3601 

16-Pin TS DM54S287/DM74S287 AM27S11 93427 HMl-7611 3621 I IM5623 I 5301/6301 I 82S 1291 SN54S287t745287 

DM7574/DM8574 ' ,93426 HM1-l024A 
, . 

2048·Bit OC DM545570/DM74S570 93436 HMl-7620 3602 I IM5604 1 5305/6305 I 825130 
(512 x 4) . 

" 16-Pin TS DM54S571/DM74S571 93446 . HMl-7621 3622 . IM562a 5306/6306 ·1 825131 

4096-Bit 6c DM77S2~5/DM87S295 93438 HMl-7640 3604 rM56Q& ~~ !5a~(j~3g.0 :.1 . ~SMO 
• 0 

(512 x 8) 
., 5341/6341 24-Pin TS DM71S296/DM87S296 93448 HMl-7641 3624 IM5625 . 1 82S141 

*Future products 

e Note: All manufacturer's PROMs program differently. 

MEMORY National Semiconductor 



MEMORY National Semiconductor 

g 

~ NATIONAL SEMICONDUCTOR BIPOLAR RAM CROSS REFERENCE GOlDE ~ 
-

'. 

NATIONAL AMD F.S.C. INTEL INTERSIL MMI SIGNETICS T.!. -
SIZE AND 

OUTPUT I 
, 

ORGANIZATION MIL/COM M=MIL M=MIL M=MIL M=MIL MIL/COM S=MIL MIL/COM 
C=COM C=COM P=COM P=COM N=COM 

64·Bit (16 x 4) OC DM5489/0M7489 .AM3101 3101 IM5501 8225 SN5489/7489 

TS DM7599/DM8599 

High Speed OC DM54S289/DM74S289 AM27S02 93403 3101A 5560/6560 82S25 SN54S289/74S289 

Y4·Bit (16 x 4) TS DM54S189/DM74S189 AM2?S03 5561/6561 . 5N54S189/74S189. 

Low Power OC DM54LS289/DM74LS289 AM27LS02 ~L5560/l6600 
'" "' .. .,. 

.. 
64·Bit (16 x 4) TS DM54LS189/DM74LS189 AM27LS03 L5561/L65~1 . 

File Reg. (16 x 4) TS DM75S68/DM85S68 
. , 

256·Bit (256 xl) OC OM 54S206/DM74S206 AM27S01 93411 3107 IM5533A 5530/6530 82S07 ~N54S30 1 /745301 

93411A 3107A 
. 

82S17 

82S117 

TS DM54S200/DM74S200 AM 27S00 93421 3106 IM5523A 5531/6531 82506 SN54200/74200 

93421 A 3106A 82516 :;N545200/74S200 

82S116 SN54S201/74S201 

. 1024·Bit (1024 xl) OC DM93415AM/DM93415AC 93415 IM5508 82510 SN54S309/745309 

93415A IM5508A 

T5 DM93425AM/DM93425AC 93425 IM5518 82511 :;N54S209/745209 

93425A IM5518A 
. . _------_ ... ----- ---------- ---- ----- --------_ .... _- ,-_ .... --------

@ 

0 .' 
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~National 
D Semiconductor 
PROM programming. procedure 
These parts are shipped from the factory with all fuses 
. intact. As a result, the outputs will be low (logical "0") 
for all addresses. In order ~o generate a high level on the 
outputs, the part must be programmed. information on 
available programming equipment may be obtained from 
National. However, if it ,is desired to build your own 
programmer, the follovying conditions must be ,observed. 
1, Programming should be attempted only at tempera· 

tares between 15°e and 30oe. 
2. Addresses and chip enable pins must be driven from 

normal TTL logic levels during both programming 
and verification. 

3. Programming will occur at a selected address when 
, Vee is he'ld ilt 10.5V, the appropriate output is held 

at 10;5V and the chip is subsequently ~nabled. To 
, achieve these conditions in the appropriate sequence, 

the following procedure must be followed: 
a) Select the desired word by applying a. high or low 

level to the appropriate address inputs. Disable the 
chip by applying a high level to one or both enable 
',inputs. 

b) Increase Vee to 10.5V ±0.5V with the rate of 
increase being between 1.0 and 10.0V l,us. Since 
Vee supplies the current to program the fuse as 
well as the lee 'of the device at programming 
voltage, it must be capable of supplying 400 mA 
at 11.0V. 

c) Select the output where a high level is desired by 
raising that out~utvoltage to 10.5V ±0.5V. Limit 
fhe rate of increase to a value between 1.0, al1d 
10;OV/,us. This voltage change may occur simul· 

, taneously with the increase in Vee but must not 
precede it. It is critical that only one output at a 
time be programmed since the internal circuits can 

. only slJPply programming current to one bit at,a 
• ' time. Outputs not being programmed must be left 

open or tied to a high impedance source of at least 
20 k!l. (Remember that the outputs of the device 
are, still disabled at this time because the ehip 
enables are high.) 

d) Enable the device byiaking both chip enables to a 
low level. This· is done with a pulse of 10,us. The 
10,us duration refers to the time that the circuit is 
enabled. Normal input levels are used and rise and 
fall times are not critical. 

El) Verify that the bit has been progralTVTled by first' 
removing the programming voltage from the 
output and then reducing Vee to 4.0V ±0.2V. 
Ve~ification at a Vee level of 4.0V will guarantee 
proper output states over 'the Vee and tempera' 
ture range of the program mild part. The Chip 
mUSt be enabled to sense the state of the outputs. 
During, ve'rification, the loading· of 'the output 
must be within (specified IOL and IOH limits. 
Steps b, c' and dmust be repeated 10 times or 
until verification that· the bit has programmed. 

f) rioyowing. verification, apply ,five additional pro-, 
gramming pu!sesto the bit being ,prOgrammed. 
The programming proc~dure is now complete for 
the selected bit. 

g) 'Repeat steps a through f for each -bit to be pro
grammed to a high level.' If the procedure is, 
performed on an automatic programmer, the duty 
.cycle of Vee at programming voltage must be 
limited to a maximum of 25%. This is necessary to 
minimize chip junction temperatures. After I all 
selected bits are programmed, the entire contents 
of the memory should be verified.' 

Note: Since only an enabled chip is programmed, it is 
possible to program these parts at the board level If all 
programming parameters are complied wit~ . 

Programming Parameters Do not test or you may program·the device.' 

PARAMETERS CONDITIONS MIN RECOMMENDeD MAX UNITS 
VALUE 

VCCP Required Vee for Programming 10.0 10.5 11.0 V 

ICCp ICC During Programming Vee'11V 400 mA 

VOP Required OutPUt y~ltage for Prog;amming 10.0 10.5 11.0 V 

lOp· Output Current while Programming • VOUT' l1V 20 mA 

tRR Rate of VOlt~ Chang~'Of Vee "Of Output 1.0 10.0 '!II1l5 

'wE Programming Pulse Width (Enabledl 9 I 10 11 /JS 

Veev Required Vee for Verification 3.8 4.0 4.2 V 

Moe Ma.xirftum Dutv Cvc;:le for Vee at Veep 25, 25 % 
-

Programming Waveforms 
. A~ESS 'UVTOUV ~_'_..,--_.....,._..;... ___ ..... ' ~ 

IVTOV:: ~~k' . 
Vee , tv WffM!i~ :' I 

vccv "'" . '-, ----
__ T1 :-- ~ n 1--

->~~ ~ 
VOL~'I --

. -Irlr -jT4~ 
min lAVTO .. V .,?J?#''''''..----.-..;.---~LJ, 1---....... --

IVTOI.5V~ 
1-.... -1 

T1 = 100 ns min 
T2 = 5IAs min (T2 mav be ~ 0 il VCCP rises ai the same rate or latter than VOp) 
T3:' 100 ns min . 

'T4 -100 ns min 
T5 =,100 ns min 

'PWE is repeated for 5 additional pu)tes alter verification of VOH 'indicates 
a bit has prog;.rnmed . 
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Preliminary 

DM54S188/DM74S188 open-collector 256 .. bit PROM 
DM54S288/DM74S288 TRI-STATE® 256-bit PROM 

general description 

These Schottky PROM memories are organi:zed in the 
pOpular 32 words by 8 bits confijluration. A memory 
enable input is provided· to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. 

If the enable input is raised to a high level, it causes all 
8 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE® versions and are available as ROM's as 
well as PROM's. ' 

PROM's are ~hipped from the factory with lows in all 
locations. A High may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 

DM74S188 

DM74S288 

DM54S188 

DM54S288 

block c;liagram , 

•• 
.3 
A2 

." 
•• 

08 07 

Military Commercial 

X 

X 

06 

X 

X 

25&·811 ARRAY 
32 X'·BIT 

MEMORY MATRIX 

05 o. 

features .. 

• Advanced titanium-tungsten (Ti-Wl fuses 

• Schottky-clamped for high speed 
Address access-30 ns max 
Enable access-20 ns max 

• PNP inputs reduce input loading 

• All dc and ac parameters guaranteed over temperature 

• Low voltage TRI-SAFE: ™ programming 

• Board level programming 
\. 

Open- TRI-STATE Package 
Collector 

X N,J 

X N,J 

X J 

X J 

connection diapram 

02 .01 

Dual·ln·Line Package 

01 

TO'VtEW 

logic symbol 

.AO 

01 

02 

03 

04 

16 Vee 

15 {I' 

14M 

1l A3 

12 AZ' 

11 At 

10 AO 

• O. 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage (Note 2) {l.5V to +7V Supply Voltage (Vee) 
Input Voltage (Note 2) --1.2V to +5.~V DM54S188, DM54S288 4.5 5.5 V 
Output Voltage (Note 2) --{l.5V to +5.5V DM74S188, DM74S288' 4.75 5.25 V 
Storage Temperature ~5°e to +150o e 

Ambient Temperature .(T A) 
lead Temperature (Soldering, 10 seconds) 300°C 

DM54$188, DM54S288 -55 +125 °e 
DM74SHl8,DM74S288 0 +70 o.e 

logical "0" Input Voltage (low) 0 0.8 'v 
logical "1" Input Voltage (High) 2.0 5.5 V 

dc electrical characteristics (Note 3) 

. DM54S188,54S288 DM74S188,74S288 
PARAMETER CONDITIONS UNITS 

MIN TYP MAX MIN TYP MAX 

III Input load Current, All Inputs Vcc~ Max, VIN ~ 0.45\1 -80 -250 -80 -250 pA 

IIH Input leakage CUrrent, All Inputs VCC ~ Max, VIN ~ 2.7V 25 25 pA 

II Input leakage Current, All Inputs VCC ~ Max, VIN ~ 5.5V 1.0 1.0 mA 

VOL low level Output Voltage VCC ~ Min, 10l ~16 mA 0.35 0.5 0.35 0.5 V 

Vll Low level Input Voltage 
..... 

0.80 0.80 V 

VIH High level Input Voltage 2.0 2.0 V 

ICEX Output leakage Current VCC ~ Max, VCEX .~ 2.4V 50 50 pA 

(Open·Coliector Only) (Note 5) VCC ~ Max, VCEX ~ 5.5V 100 100 pA 

Vc Input Clamp Voltage VCC ~ Min, liN ~. -18 mA -0.8 -1.2 -0.8 -1.2 V 

CIN Input Capacitance VCC ~ 5V, VIN~ 2V, TA ~ 25°C, 4.0 4.0 pF 

1 MHz 

Co Output Capacitance VCC ~ 5V, Vo = 2V, TA = 25°C, 6.0 6.0 pF 

1 MHz, Output "OFF" 

ICC Power Supply Current VCC = Max, All Inputs Grounded, 70 110 70 110 mA 

·AII Outputs Open 

TRI·STATE PARAMETERS 

ISC Output Short Circuit Current Vo ~OV, VCC = Max, (Note 41 -30 -60 -100 ~30 -60 -100 mA 

(Note 51 

1HZ Output leakage ,(TR I·ST ATE) VCC ~ Max, Vo ~ 0.45 to 2.4V, ±50 ±50 pA 

Chip Disabled 

VOH Output Voltage-High, (Note 5) 10H =.-2 mA 2.4 3.2 V 

IOH = -6.5 mA 2.4 3.2 V 

ac electrical characteristics (With standard load) \ 
, 

DM54S188,54S288 DM74S188, 74S288 

PARAMETER CONDITIONS 5V ±10%;-55°Cto,+125°C 5V ±5%; O°C to +70°C UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Address Access Time 22 40 22 30 ns 

t,EA Enable Access Time 15 30 15 20 ns 

tER Enable Recovery Time 15 30 15 20 ns· 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do' not mean that the device 
may be operated at these values. 

Note 2: These limits do nOt apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for VCC = 5V and TA = 25°C. 

Note 4: Dur1ng ISC measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure VOH, ICEXor ISC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 

, 
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OM54S287/0M74S287 TRI-STATE.® 1024-bit PROM 
OM54S387/0M74S387 open-collector 1024-Hit PROM 

general description 
These Schottky memories are organized in the popular 
256 words by 4 bits configuration. Two memory enable 
inputs are provided to control the output states. When 
both enable inputs are in the low state, the outputs 
present the contents of the selected word. 

If either or both of the enable inputs is raised to a high 
state, it causes all four outputs to go to the "OFF" or 
high impedance state. The memories are available in 
both open-collector and TR I-STATE versions and are 
available as ROM's as well as PROM's. . . 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go bac~ to a low. 

DM74S387 

DM74S287 

DM54S387 

DM54S287 

block diagram 

MOST SIGNIFICANT 
ADDRESS BIT 

A7 

A6 

A5 

A4 

A3 

A2 

AI 

AD 

f! 

t 

ENABLE 
GATE 

f2 

OUTPUT 
BUFFER 

MOST SIGNIFICANT _ 

DATA BIT 04 

708 

Military Commercial 

X 

X 

X 

X 

lD24·BIT CELL 
32 X 32·BIT 

MEMORY MATRIX 

OUTPUT 
BUFFER 

03 

OUTPUT 
BUFFER 

02 

features 
• Advanced titanium-tungsten (Ti-W) fuses 

• Schottky-clamped for high speed 
Address access-50 ns max 
Enable access-25 ns max 

• PNP inputs reduce input loading 

• All de and ac parameters guaranteed over 'temperature 

• Low voltage TRI·SAFE TM programming 

• Board level programming 

• ROM mates are DM74S187 and DM85S97 

Open- TRI-STATE Package 
Collector 

X N, J 

X N, J 

X J 

X J 

connection diagram 

OUTPUT 
BUFFER 

01 

Dual·ln·Line Package 

16 
A6 

A5 

A4 

13 
A3 

AO 
12 

ill II 

A2 
10 

GNO 

TOP VIEW 

logic symbol 

A6 

A7 

01 

02 

03 

04 

VCC 

A7 

f2 

f! 

01 

02 

03 

04 
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absolute maximum, ratings (Note 1) operating conditions 
MIN ,MAX UNITS 

Supply Voltage (Nota 2)' --Q.5V to +7V Supply Voltage (Vee) , , 

Input Voltage (Not,e 2) -1.2V to +5.5V DM545387. OM54S287 4.5 5.5 V 
Output Voltage (Note 2) --o.5V to +5.5V DM74S387. DM74S287 4.75 5.25 V 

I Storage Temperature , -65·,eto +l50·e 
Ambient Temperature (TAl 

Leed Temperature (Solderi~, 10 secon.dsl 300·e 
DM54S387, DM54S287 -55 +1.25 ' ·e 
DM74S387, DM74S287 0 ',+70 °e 

, Logical .~" Inpu~ Voltag8 (Low), 0 0.8 ' V 

Logical "f" Input Voltage (Highl 2.0 5.5 V 
I 

dc electrical characteristics (Note 3) 
I 

i»ARAMETER 
OM54S387/287 O~74S387/287 

e,ONDITIONS 
MAX 

UNITS 
MIN TVP MAX MIN TVP 

I,F Input load Current, All Inputs Vec =·Max, VF = ,O.45V --:80 -250 ';"80' -250 p.A 
,I 

IR Input 'leakage Current, All Inputs Vee = Max,VR = 2.7V 25 25 p.A 

IRB Input leakage Current, All Inputs VCC = Max, VRB = 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC = Min, IOl = 16 mA 0.35 0.5 0.35 0.5 VI 

Vll Low level Input Voltage 0.80 0.80 V 

VIH High level Input Voltage 2,0 2.0 V 

ICEX, Output Leakage Current Vce" Max, VCEX =2,4V 50 50' p.A 
(Open·Coliector Only) (Note'5) Vec = Max, VCEX ,= 5.5V 100 lOO p.A 

Vc Ir.-put Clamp 'Voltage Vce'= Min, liN = -18 mA -0,8 -t.2 -0.8 -1.2 V 

CIN Input Capacitance VCC = 5V, VIN = 2V, TA = 25°C, 410' 4.0 pF 

1 MHz 

Co Output Ca,pacitsnce ' .' VCC = 5V, Vo = 2V, T A = 25°C, 6,0 6.0 pF 

'1 MHz, Output "OFF" 

ICC Power Supply Current VCC = Max, AU Inputs Grounded, 80 130 80 130 mA 

r All OutP,uts O~n 

tRI-5TATE PARAMETERS 

ISC Output Short Circuit Current- Vo = OV, VCC = Max, (Note 4) -30 -60 -100 -30 -60 ...,100 rnA 

1HZ ,Output leakage (TRI·STATE) . VCC = Milx, Vo = 0.45 to 2.4V, ±50 ±50' p.A 
, Chip Disabled 

-
VOH Output'Voltage High, (Note 5) ,IOH =-2mA 2.4 3.2 V 

IOH =-6.5mA 2.4 3.2 V 

r 

ac electrical characteristics (With standard load) 

. 

DM54S387/287 OM74S387/287 . 
PARAMETER " eQNortloNs 5V ±10%;-5S0Cto +125.oe ,5\1 ±5%; o~e to +70"e UNITS 

I I MIN TVP MAX MIN TVP MAX 

tAA Address Access Time 10 3.5 , 60 10 35 50· ns 

tEA Enable ACCeSs Time 5 1.5 30 5 .15 2,5 ns 

tER Enilble Recovery Time 5 ' 15 ~O 5 15 25 os 

Note 1: Absolute maximum ratings are thoSe values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. ' ;, 
Note 2: These limits do not apply during programming. For the prQgl'llmming ratings, refer to the programming instructions. 

I Note 3: These limits apply over the entire operating range unless stated'otherwise. All typical values are for Vee = 5V and TA= 25"e. 

Note 4:- During Ise measurefn!!nt, only one outPut, at a !ime Should be grounded. Permanent damage may Qtheiwise, result. 
Note 5: .To meesure VOH or ICEX on an unprogrammed part, apply to.5V tO'both A7 and A2 (pin 15 and pin 71. 

, " ! 

\ 
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DM54S570/DM74S570 open-collector 2048-bit PROM 
DM54S571/DM74S571 TRI-STATE® 2048·bit PROM . 

general description _ 
"These Schottky PRdM memories'are organized in the 
popular 512 words by 4 bits' configuration. A memory 
enable input is provided to control the output ,states. 
When the enable input is in the Jow state, the. outputs 
present the contents of the selected word. 

If the enable input is raised to a high level, it causes all 
4 outputs to go to the "OFF" or high impedance state: 
The memories are available in both open-coll:ector and 
TRI·STATE versions and are available as ROM's as well 
as PROM's: 

PROM's are shipped from the factory with lows in all 
locations. A high may be,prqgrammed into any selected 
location by following the programming instructions . 
Once programmed, it is ,impOSSible to go back to a lOW.,' 

DM74S570 

DM74S571 

DM54S570 

DM54S571 

block diagram 

MOST SIGNIfICANT 
AODRESS BIT 

AI 
A7 

A6 
AS 
A4 

, A3 

A2 

AI 

AU 

• 

ENABLE 
GATE 

OUTPUT 
8UffER 

MOS7 SIGNIfICANT _ 
, OATA BIT 04 

Military 

X 
X 

Commercial 

X 

X 

2048·81T ARRAY 
64 X 32.f1IT 

MEMORY MATRIX 

, 

03 02 

features 
- Advanced titaniunHungsten, (Ti-W) fuses 

,-Schottky-clamped for high speed 
Address access-55 ns max 
Enable access-30 ns max 

• PNP inputs reduce input loading 

• All dc and ac parameter~ guaranteed over temperature 

• Low voltage TRI·SAFE™ progr'amming 

• Board level programming 

• ROM mates are DM74S270 and DM74S370 

Open-
Collector 

X 
, 

X 

OUTPUT 
BUffER 

01 

TRI-STATE Package 
, 

N,J 

X N, J 

J 

X J 

connection diagram 
. Dual·ln-Line Package 

A6 
16 

A5 
15 

A4 
14 

4 13 
A3 

12 
AU 

AI 

A2 

GND 

TOP VIEW 

logic symbol 

,AO 

01 

02 

03 

04 

VCC 

A7 

A8 

n 
01 

02 

03 

04 
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absolute maximum ratings (Note t) operating conditions 
\ 

MIN MAX UNITS 
Supply Volta~ (Note 21 ~.5Vto +7V Supply Voltage (VCCI 
Input Voltege (Note 21 -1.2V to +5.5V DM54S570, DM54S571 4.5 5.5 V 
Output Voltage (Note 21 ~.5V to +5.5V DM74S570, DM74S571 4.75 5.25 V 
Storage Temperature -65"C to +150·C ,Ambient- Temperature (T A) 
Lead Temj)erature (Soldering, 10 seconds) 300·C DM54S570, DM54S571 --55 +125 ·C 

DM74S570, DM745571. \0 +70 ·C 

Logical "0" Input Voltage (Low) 0 O.~ V 

, Logical ','1" Input VoLtage (High) 2.0 5.5 V 

\ 

dc. electrical characteristics (Not~ 3) , 
\ 

~ DM54S570, 545571 ~745570, 745571 
PARAMETER' CONDITIONS UNITS 

MIN TVP MAX MIN TVP MAX 

IlL Input Load Current. All Inputs VCC = Max.VIN = O.45V -80 -250 -SO -250 IlA 

IIH Input Leakage Current. All Inputs VCC= Max. VIN = i.7V 25 25 p,A 

II Input Leakage Current. All Inputs VCC= Max. VIN = 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC = Min, 10L = 16 rnA' 0.35 0.5 '·0.35 0.5 V 

Vt~ Low Level Input Voltage O.SO 0.80 V 

VIH ,High Level Inpu,t Voltage 2.0 2.0 V 

ICE X Output Leakage Current VCC = Max. VCEX ' 2.4V 50 50 p,A 
(Open-Collector Only) (Note 5) VeC = Max. VCEX = 5.5V , . 1.00 100 J-IA 

Vc Input Clamp Voltage VCC':' Min. liN = --'lS rnA -o.S -1.2 -o.S -1.2 V 

CIN Input Capacitance VCC = 5V.VIN = 2V. T A = 25°t. 4.0 4.0 pF 

1 MHz 

Co Output Fapacitance Vce = ·5V. Vo = 2V. TA = 25?C. 6.0 6.0 pF 
\ l MHz. Output "OFF" 

ICC Power Supply Current Vee = Max. All Inputs Grounded. 90 / .130 90 130 . mA 
\ 

All Outputs, Open 

TRI-STATE PARAMETERS 

ISC Output Short Circuit Current Vo = OV. VCC = Max. (Note 4) -30 -60 -100 -30 -60 -100 rnA 
(Note 5) 

1HZ Output Leakage (TRI-STATE) Yce = Max. Vo = 0.45 t,o 2.4V. ±50 ±50 J-IA 
- Chip Disabled 

, 
.-

VOH Output Voltage High. (Note 5) le)H = -2 rnA 2.4 3 .. 2 V 

10H =;-6.5 mA , 2.4 '3.2 V 

acelectrical characteristics! (With standard load) . 
" , DM545570, 54S571 DM745570~ 748571 

PARAMETER CONDITIONS 5V±10%; -'55·C to +l25·C 5V±5%; O°C to +70·c UNITS 

MIN . TVP MAX MIN TVP MAX 

tAA Address Access Time 40 65 40 55 ns 

tEA Enable Access Tirn~ 20 35 20 30 ns : 

tER Enable Recovery Time 20 :35 20 30 ns -
. , 

Note 1.: Absolutll maximum ratings are those values beyond which the device may be permanently damaged. They, do not mean that the device 
mw be operated at these values. 
Note 2: These limits do not apply during programming. For the programming ratings, refer to the ~rogrammirig instructions. 

Note 3: These limits apl?ly over the entire operating rangil unless stated otherwise. All typical values are for Vce = 5V and T A = 25·C. 

Note 4: During ISC measurement. only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5:· To 'measure VOH. ICEX or ISC on an unprogrammed part, apply 10.5\Y to both AS and A2 (pin 14 and pin 71. 
\ . . 

, \ 

j 
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Preliminary 

DM54S572/DM74S572 open-collector4096-bit PROM 
DM54S573/DM74S573 TRI .. STATE®4096-bit PROM 
general description 
These Schottky PROM memor,ies are organized in the 
popular 1024 words by 4 bits configuration. Two 
memory enable inputs are provided to control the 
output states. When' the enable inputs are in the low, 
state, the outputs present the contents of the selected 
word. 

If either or both of the enable inputs is raised to a high 
level, it causes all 4 outputs to go to'the "OFF" or nigh 
impedanc,e state'. The memories are available in both 
open·collector and TR I-ST ATE® version~. 

PROM's are shipped from the factory with lov\ls in all 
locations. A ,high may be programmed into any selected 
location by following the programming_ instructions. 
Once programmed, it is impossible to go back to a low. 

Military 

DM74S572 

DM74S573 

OM54S572 X 

DM54S573 X 

block diagram 

04 

Commercial 

X 

X 

4096-8IT ARRAY 
64 X 64-8IT 

MEMORY MATRIX 

03 02 

features 
• Advanced titanium-tungsten (Ti-W) fuses 

• Schottky-clamped for high speed 
Address access-60 ns max 
Enable access-35 ns max 

• PNP inputs reduce input loading 

• , All dc and ac parameters guaranteed over temperature, 

.,' Low voltage TRI-SAFETM programming 

• Board level programming 

• High density 1a-pin package 

Open- TRI-STATE Package 
, Collector 

X N,J 

X N, J 
X/ J 

X J 

connection diagram 
Dual-ln·Line Package 

A6 

A5 

A4 

15 
A3 AI 

14 
AD 01 

AI 13 02 

12 
A2 03 

n a 
, II 04 

GNU 
I 10 

EI, 

TOP VIEW 

logic symbol 
AD 

AI 
01 

A2 

A3 , 02 
A4 

01 

AS 
03 

A6 

Al 

AS 
04 

AI 

@ Ie MASTER 19" 



absolute maximum ratings (Note 1) operating conditions , 

MIN MAX UNITS 

Supply Voltage (Note 2! O.5V to +7V Supply Voltage (Vccl 
Input Voltage (Note 2! --1.2V to +5.5V DM54S572, DM54S573 4.5 5.5 V 
Output Voltage (Note 2! -o.5V to +5.5V DM74S572, DM74S573 4.75 5.25 V 
Storage Temperature -65"C to +150°C 

Ambient Temperdure (T A! 
Lea!:l Temperature (Soldering, ~O seconds! :lOO°C 

DM54S572, DM54S573 -55 +125 °c 
DM74S572, DM74S573 0 +70 °c 

Logical "0" Input Voltage (Low! 0 0.8 V 

Logical "1" Input Voltage (High) 2.0 5.5 V 

dc eleCtrical characteristics (Note 3) 

DM54S572,54S573 DM74S572, 74S573 
'- PARAMETER CONDITIONS UNITS 

MIN TYP MAX MIN TYP MAX 

IlL Input Load Current, All Inputs VCC = Max, VIN = 0.45V -80 -250 -80 -250 jJ.A 

/ "H Input Leakage Current. All Inputs VCC= Max. VIN = 2.7V 25 25 jJ.A 

II Input Leakage Current. All Inputs VCC = Max, VIN = 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC = Min. IOL = 16 mA 0.35 0.5 0.35 0.5 V 

VIL Low Level Input Voltage 0.80 0.80 V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX Output Leakage Current VCC = Max, VCEX - 2.4V 50 50 jJ.A 

(Open·Coliector Only! (Note 5! VCC = Max. VCEX = 5.5V 100 , 100 !1A 

Vc Input Clamp Voltage ,VCC = Min, liN = -18 rnA -0.8 -1.2 -0.8 -,1.2 V 

CIN Input Capacitance VCC = 5V. VIN = 2V. TA = 25 C. 4.0 4.0 pF 

1 MHz 
" 

Co Output Capacitance VCC = 5V. Vo = 2V. TA = 25·C. 6.0 6.0 \ pF 

1 MHz. Output "OFF" 

ICC Power Supply Current VCC = Max. All Inputs Grounded. 125 140 125 140 mA 

All Outputs Open 

TRI·STATE PARAMETERS 

ISC o.~tPut Short Circuit Current Vo = OV. VCC = Max, (Note 4! -30 -60 -100 -30 -60 -100 mA 

(Note 5! 

1HZ Output Leakage (TRI·STATEI VCC = Max. Vo = 0.45 to 2.4V. +50 ±50 !1 A 

Chip Disabled' 

VOH Output Voltage High. (Note 51 IOH=-2mA 2.4 3.2 V 

IOH = -6.5 mA 2.4 3.2 V 

, 
ac electrical characteristics (With standard load) 

DM5'lS572, 54S573 DM74S572; 74S573 

PARAMETER CONDITIONS 5V ±10%;-55°Cto+125"C 5V ±5%; OVC to +70°C UNITS , 

MIN TYP MAX MIN TYP MAX 

tAA Address Access Time I 
40 75 .,' 40 60 ns 

tEA Enable Access Time 25 45 25 35 ns 

tER Enable,Recovery Time 25 45 25 35 ns 

" 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these val·ues. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for VCC = 5V and T A = 25°C. 

Note 4: During ISC measurement. only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure VOH, ICEX or ISC on an unprogrammed part. apply 10.5V to both A7 and A2 (pin 15 and pin'7). 
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DM77S295/DM87S295 open-collector 4096-bit PROM 
DM77S296/DM87S296 TRI-STATE® 4096-bit PROM 

general description 
These Schottky memories are organized in the popular 
512 words by 8 bits configuration. Four memory enable 

. inputs are provided to control the output states. When 
Eland E2 are low and E3 and E4 are high, the output 
presents the contents of the selected word. 

If E 1 or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the "OF F" or high impedance state. 
The memories are aVCjilable in both open-collector and 
TRI-STATE versions and are available as ROM's as 
well as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by fbi lowing the programming instructions. 
Once programmed, it is impossible to go back to a low. 

selection guide 

features 
• Advanced titanium-tungsten (Ti-W) fuses 

• Schottky-clamped for high speed 
Address access-65 ns 
Enable access-35 ns 

• PNP inputs reduce input loading 

• All de and ac parameters guaranteed over temperature 

• Low voltage TR I-SAFE ™ programming 

• Board level programming 

• ROM mates are DM87S95 and DM87S96 

connection diagram 
Dual-In-Line Package 

A1 24 Vee 

Military Commercial 
Open- TRI-STATE Package A6 21 AS 

DM87S295 

DM87S296 

DM77S295 X 

DM77S296 X 

block diagram 

[j ~.,r--,---, 

f2 

EJ 

E4 

O' 

X 

X 

01 

Collector 

X 
-

X 

4096·811 ARRAY 
64)( 64·BIT 

MEMORY 'MATRIX 

05 04 

X 

X 

OJ 

The device is enabled when: E1 . E2 • E3 • E4 

714 

N, J 

N, J 

J 

J 

02 01 

A5 .. 
AJ 

A1 

Al 

AD 

01 

02 10 

11 
OJ 

.NO 
11 

TQPVtEW 

logic symbol 

AD 

Al 

A2 

n E2 E3 f4 

22 NC 

21 E1 

20_ 
E2 

19 E3 

" E4 

" 0' 

16 07 

1!) 06 

14 05 

13 04 

@ Ie MASTER 1977 



absolute maximum ratings (Note 1) operating conditions 
. MIN MAX UNITS 

Supply Voltage (Note 2) --{).5V to + 7V Supply Voltage (Vee) \ 
Input Voltage (Note 2) -1.2V to +5.5V DM77S295, DM77S296 4.5 5.5 V 
Output Voltage (Note 2) --{).5V to +5.5V DM87S295, DM87S296 4.75 5.25 V 
Sto'rage Temperature_ -65°e to +150o e Ambient Temperature (TAl 

) 
Lead Temperature' (Soldering, 10 seconds) 300'e DM77S295, DM77S296 -55 +125 °e 

DM87S295, DM87S296 0 +70 'oC 

Logical "0" Input Voltage (Low) 0 0.8 V 

Logical "1" Input Voltage (High) 2.0 5.5 V 
~ / 

'dc electrical characteristics (Note 3) 

-

PARAMETER CONDITIONS 
DM77S295, 296 DM87S295, 296 

UNITS 
-MIN TVP MAX' MIN TVP MAX' 

I,L Input Load Current, All Inputs VCC = Max, VIN = 0.45V -80 -250 -80 -250 jJA 

IIH Input Leakage Current, All Inputs VCC = Max, VIN = 2.7V 25 25 jJA 

II Input Leakage Current; All Inputs VCC = Max, VIN = 5.5V 1.0 - 1.0 mA 

VOL Low 'Level Output Voltage VCC = Min, IOL = 16 mA 0.35 0.5 0.35 0.5 V 

VIL Low ,Level Input Voltage 
\ 

0.80 0.80 V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX Output Leakage Current Vce = Max, VCEX =2.4V 50 50 jJA 
(Open:Coliector Only), (Note 5) VCC = Max, VCEX "5.5V ·100 100 jJA 

Ve Input Clamp Voltage '- VCC = Min,IIN = -18 mA ' --{).8 -1.2 -0.8 -1.2 V 

CIN Input Capacitance VCC = ,5V, VIN = 2V. TA = 25°C, 4.0 4.0 pF 

1 MHz . 

~ Output Capacitance VCC =5V, VO= 2V, T A = 25°C, 6.0 6.0 I pF 

1 MHz. Output "OFF" 

Ice Power Supply Current VCC = Max, All Inputs Grounded, 115 170 115 170 mA 

All Outputs Open 

TRI-8YATE PARAMETERS .' 
ISC Output Short Circuit Current Vo = OV, VCC = Max, (Note 4) -30 -60 -100 -30 -60 -100 imA 

(Note 5) ( 

1HZ Output Leakage (TRJ-$TAT~) Vec = Max. Vo = 0.45 to 2.4V, ±oo ±50 jJA 
/ 

Chip Disabled 

VOH Output Voltage High; (Note 5) IOH=-2,mA 2.4 3.2 V 

IOH =-6.5mA I 2.4 3.2 V I 

I 

ac electrical characteristics (With standard loac:t) 

- ' DM77S295,296 DM87S295, 296 

PARAMETER CONDITIONS 5V ±10%;-55°Cto+f~oC 5V ±5%;~tCto +1O°C, ,UNITS 

MIN ' TVP MAX MIN TVP', MAX 

tAA Address Access Time 40 75 40 65 ns 

tEA Enable AcCess Time 20 40 20 35 ns 

tER Enable Recovery Time 20 40 20 35 ns 

, Not8 1: Absolute maximum ratings are those values beyond which the device may be permanently daml!glld. They do not mean that the device 
may be operated at ttllise values. 
'Note 2: TheSe limits do not apply during prograinming. For the programming ratings, refer to the programming instructions~ -No(e 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vee ,.. 5V and TA· '2SOC. 
Note 4: During ISC measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
Note 5: To measure VOH, ICEX or ISC on an unprogrammed ~~, apply 10.5V to both A7 and A2 (pin 1 an,d pin 61. 

-, 
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Preliminary 

DM77S229/DM87S229 open-collector ,8196-bit PROM 
DM77S228/DM87S228 TRI.;STATE® 8196-bit PROM 
general description 
These'Schottky PROM memories are organized in the 
popular 1024 words by 8 bits configuration. Four 
memory enable inputs are provided to control the 
output states. When E 1 and E2 are low and E3 and E4 
are high,the output presents the contents of the selected 
word. . , 

If E'1 or E2 are high, or E3 Or E4 are low, it causes all 
8 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open·collector and 

,TRI·STATE versions and are available as ,ROM's as 
well as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. ~ high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low . 

I 

features 
• Advanced titanium-tungsten Hi-W) fuses 

• Schottky-clamped for high speed 
Address access-70 ns max 
Enable access-45 os max ' 

• PNP inputs reduce input loading 

• All dc and ac parameters guaranteed over temperature 
• " \ c, 

• LowvoltageTRI-SAFE™ ~rogramming 

• Board level programming 

• ROM mates are DM85S29 and DM85S28 

Open-Military Commercial 
Collector 

TRI-STATE Package 

DM87S229 

'DM87S228 

DM77S229 

DM77S228 

block .diagram 

n 
n 
E3 

.4 

98 06 

X 

X 

X 
X 

8192·8IT ARRAY 
128 X 64·BIl 

MEMORV MATRIX 

05 n4 03 

The device is enabled when: Ef .' E2.· E3 - E4. 

X 

X 

X 

X 

02 01 

N,J 

N, J 

J 

J 

connection diagram 
Dual-ln·Line Pa~age 

A7 

A6 

A5 

A4 

.3 

A2 

., 
AD 

01 

1U 
0' 

03 11 

GND 12 

TOP VIEW 

logic symbol 
.0 
AI 

A' 
'3 
A4 
A5 

.6 
Al 

.8 

• 9 

Vee 

13 04 

o • 
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absolute maximum ratings (Note ,1) operating conditions 
MIN MAX UNITS 

Supply Voltage (Note 2) {).5V to +7V Supply Voltage (VCC) 
Input Voltage (Note 2) -1 .2V to +5.5V DM77S229, DM77S228 4.5 5.5 V 
Output Voltage (Note 2) -{).5V to +5.5V DM87S229, DM87S228 4.75 5.25 V 
Storage Temperature ~5°C to +150°C 

Ambient Temperature (T A) 
Lead Temperature (Soldering, 10 seconds) 300°C 

DM77S229. DM77S228 -55 +125 °c 
DM87S229, DM87S228' 0 +70 °c 

Logical "0" Input Voltage (Low) 0 0.8 V 

Logical "1" Input Voltage (High) 2.0 5.5 V 

dc electrical characteristics (Note 3) 

DM77S229, 775228 DM~7S229, 875228 
PARAMETER CONDITIONS 

TYP 
. UNITS 

MIN MAX MIN TYP MAX 

IlL Input Load Current, All Inputs VCC: Max, VIN : 0.45V -80 -250 -80 -250 IlA 

\ .IIH Input Leakage Current, All Inputs VCC: Max, VIN : 2.7V 25 25 pA 

II Input Leakage Current, All Inputs VCC: Max, VIN : 5.5V 1.0 1.0 rnA 

VOL Low Level Output Voltage VCC: Min, 10l : 16 mA 0.35 0.5 ·0.35 0.5 V 

Vil low level Input Voltage 0.80 0.80 V 

VIH High level Input Voltage , 2.0 2.0 V 

ICE X Output leakage Current Vec: Max, VCEX C 2.4V 50 50 IlA 

(Open·Coliector Qnly) (Note 5) Vce: Max, VCEX : 5.5V 100 100 IlA 

Vc Input Clamp Voltage VCC: Min, liN: -18 rnA -0.8 -1.2 -0.8 -1.2 V 

CIN Input Capacitance Vec: 5V, VIN: 2V, TA: 25"C, 4.0 4.0 pF 

1 MHz 

Co Output Capacitance VCC = 5V, Vo = 2V, T A = 25°C, 6.0 6.0 pF 

1 MHz, Output "OFF" 

ICC Power Supply Current VCC = Max, All Inputs Grounded, 135 170 135 170 rnA 

All Outputs Open 

TRI·STATE PARAMETERS 

ISC Output Short Circuit Current Vo = OV, VCC = Max, (Note 4) -30 ·60 -100 -30 -60 -100 rnA 

(Note 5) 

1HZ Output leakage (TRI·STATE) VCC = Max, Vo = 0.45 to 2.4V, ±50 ±50 IlA 

Chip Disabled 

VOH Output Voltage High, (Note 5) IOH=-2mA 2.4 3.2 V . 
10H = -6.5 mA 2.4 3.2 V 

ac electrical characteristics (With standard load) 

DM77S229,77S228 DM87S229,87S228 

PARAMETER CONDITIONS 5V ±10%;-55°Cto+125°C 5V ±5%; oOe to + 700 e UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Address Access Ti me 57 90 57 70 ns 

tEA Enable Access Time 31 60 .31 45 ns 

tER Enable Recovery Time 31 60 31 45 ns 

Note 1: Absolute maximum ratings are those val'ues beyond which the device may be' permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply' during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vec : 5V and T A = 25° C. 

Note 4: During ISC measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: Tcimeasure VOH, ICEX or ISC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 
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Preliminary 

OM54S470/0M74S470 open-collector 2048-bitPROM 
OM54S471/0M74S471 TRI-STATE® 2048-bit PROM 
general description 
These Schottky PROM memories are organized in the 
popular 256 words by 8 bits configuration. Two mem
ory enable inputs are provided to control the output 

, states. When the enabte inputs are in the low state, the 
outputs present the 'contents of the selected word. 

If either or both of the 'enable inputs is raised to a high 
level, it causes all 8 outputs to go to the "OF F" or 
high impedance state. The memories are available in 
both, open-collector and TR I-ST ATE versions and are 
available as ROM's as well as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 

DM74S470 

DM74S471 

DM54S470 

DM54S471 

block diagram 

Al 

A6 

A5 

A' 
A3 

08 01 

Military 

X 

X 

06 

Commercial, 

X 

X 

2048·BIT ARRAY 
32 X 64·BIT 

MEMORY MATRIX 

05 04 03 

features 
• Advanced titanium-tungsten (Ti-WI fuses 

• Schottky-clamped for high speed 
Address access-60 ns max 
Enable access-35 ns max 

• PNPinputs reduce input loading 

• All dc and acparameters guaranteed over temperature 

• Low voltage TRI-SAFETM programming 

• High density 20-pin package 

• ROM mates are DM74S271 and DM74S371 

Open-
Collector 

X 

X 

02 

TRI-STATE Package 

X 

X 

01 

N, J 

N, J 

J 

J 

connection diagram 

AO 

Al 

A2 3 

A3 • 

A4 5 

01 6 

02 

03 

04 

10 
GNo 

Dual-ln·Line Package 
,----r-r---,20 

Vee 

19 
Al 

18 A' 
11 

A5 

16 E2 

15 Ef 

14 
O. 

13 01 

12 
06 

11 
05 

TOP VIEW 

logic symbol 

AO 

Al 

A2 

A3 

A' 
A5 

A6 

AI 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage (Note 21 -{I.5V to +7V Supply Voltage (VCCI 
Input Voltage (Note 21 -1.2V to +5.5V DM54S470, DM54S471 4.5 5.5, V 
Output Voltage (Note 21 -o.5V to +5.5V DM74S470, DM74S471 4.75 5.2~ V 
Storage Temperature -65°C to +150°C Ambient Temperature (TAl 
Lead Temperature (Soldering, 10 seGondsl 300°C DM54S470, DM54S471 -55 +125 ·C . 

DM74S470, DM74S471 0 +70 ·C 

Logical "0" Input Volt~ge (Lowl 0 0.8 V 

Logical "1" Input Voltage (High) 2;0 5.5 V 

dc electrical characteristics (Note 3) 

DM54S470, DM54S471 DM74S470, DM74S471 
PARAMETER CONDITIONS UNITS 

MIN TVP MAX MIN' TVP MAX 

IlL Input I,.oad Current, All Inputs VCC = Max, VIN = 0.45V -80 -250 -80 -250 /1A 

IIH Input Leakage Current, All Inputs VCC = Max, VIN = 2.7V 25 25 IlA l--

II Input Leakage Current, All Inputs VCC = Max, VIN = 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC = Min, 10L = 16 mA 0.35, 0.5 0.35 0.5 V 

VIL I,.ow Level Input Voltage . 0.80 0.80 V 

VIH High I,.evel Input Voltage -, 2.0 2.0 V 

ICEX Output Leakage Current VCC = Max, VCEX ~ 2.4V 50 50 IlA 
(Open·Collector Only) (Note 5) VCC = Max, VCEX = S.5V 100 100 IlA 

Vc Input Clamp Voltage VCC = Min, liN = -18 'rnA -0.8 -1.2 -0.8 -1.2 V 

CIN Input Capacitance VCC = 5V, VIN = 2V, T A = 2SoC, 4.0 4.0 pF 

1 MHz 

Co Output Capadtance VCC = 5V, Vo '" 2V, T A = 25°C, 6.0 6.0 pF 

1 MHz, Output "OFF" 

ICC PowerSupply Current VCC = Max, All Inputs Grounded, 120 150 120 150 mA 

All Outputs Open .. 

TRI·STATE PARAMETERS 

ISC Output Short Circuit Current Vo = OV, VCC = Max, (Note 4) -30 -60 -100 -30 -60 -100 mA 

(Note 5) 

1HZ Output Leakage (TRI·STATE) VCC = Max,)/o = 0.45 to 2.4V, ±50 ±50 iJA 
Chip Disabled 

----

VOH Output Voltage High,(Note 5) 10H = -2 mA f 2.4 3.2 V 

IOH = -6.5mA 2.4 3.2 V 

ac electrical characteristics (With standard load) 

DM54S470, DM54S471 DM74S470, DM74S471 

PARAMETER CONDITIONS 5V ±10%;-55°Cto +125°C 5V ±5%; oOe to +70o e UNITS 

., MIN' TVP MAX MIN TVP MAX 

tAA Address Access Time 40 75 40 60 ns 

tEA Enable A~cess Time 20 40 20 30 ns 

tER 'Enable, Recovery Time 20 40 20 30 ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 
Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vee = 5V and TA = 25"C. 
Note 4: During ISC mea'surement, only one output at a time should be grounded, Permanent damage may otherwise result. 
Note 5: To measure VOH, 'CEX or ISC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 71. 

,-
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Preliminary . 

DM77S2211DM87S221 open-collector 2048-bit PROM with latches 
DM77S222/DM87S222 TRI-STATE® 2048-bit PROM with latches 

general description 
These Schottky PROM memories are organized in the 
popular 256 words by 8 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. An output 
latch control is provided. If the latch control pin is high, 
the data falls through to the output enable gate. If the 
latch control pin is low, the data is latched and the 
addresses may be changed without affecting the output 
data. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 

DM87S221 

DM87S222 

DM77S221 

DM77S222 

block diagram 

A1 

A6 

A5 

A. 
A3 

= CONTROL 

08 01 

Military 

X 

X 

06 

Commercial 

X 

X 

2048·81T ARRAV 
32 X 64-BIT 

MEMORY MATRIX 

05 o. 

features 
• Advanced titanium-tungsten (Ti-W) fuses 

• Schottky-clamped for high speed 
Address access~60 ns max· 
Enable access~ 30 ns max 

• PNP inputs reduce input loading 

• All dc and ac parameters guaranteed over temperature 

• Lowvoltage TRI-SAFETM programming 

• Open-collector or TRI-STATE® outputs 

• Board level, programming 

• High density 20-pin package 

• ROM mates are DM87S201 and DM87S202 

Open- TRI-STATE Package 
Collector 

X N, J 

X N, J 

X J 

X J 

connection diagram 

03 02 01 

AD 

A1 

A2 

A3 

A' 
01 

02 

03 

04 

Dual-In-Line Package 
,.----,---,----,20 

Vee 

19 A7 

18 
AS 

11 
A5 

16 Et 

15 IAITH 
CONTROL 

14 
08 

13 
01 

12 
06 

GND 10 .L..-____ --I 
11 

05 

TOPVIEW 

logic symbol 

AD 01 

A1 02 

A2 03 

A3 O. 

A. 05 

A5 06 

A6 DITCH 
OT 

A1 n CONTROL 08 
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absolute maximum ratings (Note 1) operating conditions 
i 

MIN MAX UNITS 

Supply Voltage (Note 21 --o.5V to +7V Supply Voltage (VCC) 
Input Voltage (Note 2) -'1.2V to +5.5V DM77S221, DM77S222 4.5 5.5 V 
Output Voltage (Noti! 2) --o.5V to +5.5V DMS7S221, DMS7S222 4.75 5.25 V 
Storage Temperatur.e -65°C to +150°C I 

I Ambient Temperature (T A) 
Lead Temperature (Soldering, 10 secondsl 300°C DM77S221, DM77S222 .-55 +125 ·C 

DMS?S221,DMS7S222 0 +70 ·C 
; 

Logical "0" Input Voltage (Low) 0, O.S V 

\. Logical "1" Input Voltage (High! 2.0 5.5 V 
\ 

dc electrical characteristics (Note 3) 

PARAMETER '\ 
DM77S221, 77S222 DM87S221,87S222 

CONDITIONS UNITS 
MIN TVP MAX MIN TVP MAX 

IlL ; Input Load Current, All Inputs VCC= Max, VIN =; 0.45V . -SO -250 '-80 -250 'p.A 

IIH. Input Leakage Current. All Inputs VCC = Max. VIN =2.7V 25 25 p,A 

IJ Input Leakage Current. All Inputs VCC = Max. VIN ,;, 5:5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC; = Min. IOL =16 mA 0.35 0.5 0.35 0.5, V 

VIL Low Level Input Voltage, O.SO 0.80 V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX Output Leakage Current / VCC = Max,VCEX ~ 2.4V , 50 50 j.lA 

(Open·Coliector Only) (Note 5) VCC - Max. VCEX - 5.5.V 100 100 j.lA 

Vc Input Clamp Voltage VCC = Min. liN = -18 rnA --0.8 -1.2 --O.S -1.2 V 

,CIN Input Capacitance ,Vce = 5V. VIN =<2V.TA = 25°C. 4.0 4.{) pF 

1 MHz \ 

Co OutPUt Capacitance Vee = 5V. Vo = 2V. TA = 25°C. 6.0 6.0 pF 
, 

1 MHz. Output "OFF" 

ICC Power Supply Current VCC = Max. All Inputs Grounded. 120 . 150 120 150 mA 

All Outputs Open 

TRI·STATE PARAMETERS \ ~ 

ISC Output Short Circuit C~'rrent Vo = ,aV. VCC = Max. (Note 4) -30 1-60 -100 -30 -so --100 rnA 

(Note 5) -

1HZ Output Leakage (TRI·STATE) VCC = Max. Vo = 0.45 to 2.4V. ±50 ±50 j.lA 
~ Chip Disabled 

, 

" 
VOH Output Voltage High. (Note 5) IOH =-2 mA 2.4 3.2 V 

IOH = -6.5mA 2.4 3.2 , V 

ac electrical characteristics ·(With standard load) 

DM77S221. 7,7S222 D~87S221, 87S222 

PARAMETER 'CONDITIONS 5V ±lo%;-55°Cto +125°C 5V ±5%; OOe to + 70"C UNITS 

MIN TVP MAX MIN TVP MAX 

tAA '. Address Access Time 40 ']5 40 .60 ns 

tEA Enable Access Time 
'; 

20 ,,40 - 20 30 ns ; 

tER' Ena!?le Recovery Time 20 40 20 30 ns 

tlO ! Latch To Output 15 30 15 20 os ' 

Note 1 : Absolute maximum ratings are those ~alues beyond which thIYdevice may be permanently damaged. They do not mean that the device 
may be operated at these values. . . -
Note,~: These limits d~ not apply during programming. F.orthe programming ratings, refer to the programming i,nstructions. 

Note 3: These limits apply over the ellti~e operating range unless stated otherwise. All typical values are forVCC = 5V and TA = 25"C. 

Note 4: During ISC measurement, only one output at it time should be grounded. Permanent damage may otherwise result. 
Note 5:~ To measure V'OH. ICEX orlSC on an unprogrammed part, apply10.5V to both A7 and A2 (pin 15 and pin 71. 
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Preiiminary 

DM54S473/0M74S473 open-collector 4096-bit PROM 
DM54S472/DM74S472 TRI';STATE® 4096-bit PROM, . 
general description 
These Schottky PROM memories are organized in the 
popular 512 words by 8 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the. outputs 
present the contents of the selected word. 

If the enable input is raised to a high level, it causes all 
8 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions. 

PROM's are shipped from the factory with lows. in all 
locations. A high may be programmed into any selected 

. location by following the· programming instructions. 
Once programmed, it is impossible to go back to a low. 

Military 

DM74S473 

DM74S472 

DM54S473 X 

DM54S472. X 

block diagram 

08 01 , 

Commercial 

X 

X 

4l1li6·811 ARRAY 
&4X64 BIT 

MEMORY MATRIX 

o. 04 

features 
• Advanced titanium7tungsten (Ti-W) fuses 

• Schottky-clamped for high speed 
Address access-65-ns max 
Enable access-40 ns max 

• PNP inputs reduce input loading 

• All dc and ac parameters guaranteed over temperature 

•. Low voltage TRI-SAFE™ programming 

• Board level programming 

• \High density 20-pin package 

Open-
Collector 

TRI-STATE Package 

X 

X 

X 

X 

03 02 . 01 

N,J 

N, J 

J 

J 

connection diagram 
Dual-In-l.ine Package 

AD r--"-T-,---,28 Vee 

AI 
II 

AI 

11 41 

.3 17 AI 

A4 II A5 

01 15 E1 

14 
02 08 

03 13 01 

04 12 06 

GND" 1101 '-------' 
TI)'VtEW 

logic symbol 

AD 

AI 

A7 

A3. 

A4 

A. 
A6 

Al 

'8 
., 01 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage (Note 2) -'o.5V to +7V Supply Voltage (VCC) 
Input Voltalle (Note 2) -1.2V to +5.5V 0!VJ54S473, 01\ll54S472 4.5 5.5 V 
Output Voltage (Note 2) -o.5V to +5.5V OM74S473, OM74S472 4.75 5.25 V 
Storage Temperature ' ~5°C' to +150°C 

Ambient Temperature (T A) 
Lead Temperature (Soldering, 10 secorids), 300°C 

OM54S473, DM54S472 -55 +125 °c 
OM74S473, OM74$472 0 "!"70 °c 

Logical "0" Input Voltage (Low) 0 0.8 V , . Logical "1" Input- Voltage (High) 2.0 5.5 V 

, 

de electrical characteristips (Note 3) 
, 

OM54S473,54S472 OM748473, 74S472 
CONDITIONS PARAMETER UNITS , MIN TVP MAX MIN TVP MAX 

IlL Input Load Current, All Inputs VeC = Max, VIN = 0.45V -80 -250 -80 -250 j.lA 

IIH Input,Leakage Current, All Inputs VCC = Mall:, VIN = 2.7V 2~ 25 j.lA· 

II _ Input Leakage Current, All Inputs VCC = Max, VIN = 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VeC = Min, IOL = 16 mA 0.35 0.5 0.35 0.5 V 

Vll low level Input Voltage 0.80 \ 0.80 V 

VIH High level Input Voltage 2.0, 2.0 , V 

I¢EX Ou.tput leakage Current VCC = Max, VCEX " 2.4V 50 50 j.lA 

(Open-Collector' Only) (Note 5) VCC = Max, VCEX = 5.5V 100 100 j.lA 

Vc Input Ciamp-Voltage VCC = Min, liN = -18 mA '-D.8 ' -1.2 -0.8 -1.2 V 

CIN I nput Capacitance VCC = 5V, VIN = 2V, TA = 25°C, '4.0 ' 
'-

4.0 ! pF 

1 MHz , 
Co Output Capacitance VCC = 5V. Vo = 2"1, TA = 25°C, 6.0 6,0 pF 

1 MHz, Output "OFF" . 

ICC Power Supply Current VCC = Max, All inputs Gtounded, 135 165 135 165 mA 

All Outputs Open 

TRI·STATE PAR,AMETERS 

ISC Output Short Circuit Current Va = OV, VCC = Max, (Note 4) -30 -60 -100 -30 -60 -100 mA 

(Note 5) 

1HZ Output leakage (TRI·STATE) VCC = Max, Va = 0.45 to 2.4V, ,±50 ±50. j.lA 

Chip Disabled \ 

VOH Output Voltage High, (Note 5) 10H= -2 mA 2.4 3.2 V 

10H = -6.5mA 2.4 3.2 V 

ac electrical characteristics (With standard loaa) 
, 

. 
OM548473, 54S472 . OM74S473, 745472 , 

PARAMETER CONDITIONS 5V ±10%;--55°Cto+125°C 5V ±5%; oDe t(l +70°C UNITS 

I -' MIN TVP MAX MIN TVP MAX 

tAA . Address Access Time 45 80 45 65 ns 

tEA En~ble Access Time 
, 

28. 55 28 40 ns 

tER Enable Recovery Time 28 55 28 40 ns 

Note 1: Absolute maximum ratings ate those values beyond which the device may be permanently damaged. They do not mean that the deVice 
may be operated at these values. . 

~ote 2: Th!lse limits do not apPIV during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire opwatingrangeunless stated otherwise. All typical values are for VCC '" 5V and T f. = 25"(i 
Note 4: During ISC measurement, only one output at a time should be grounded. Permanent damage may otherwise result. '. 

Note 5: To measure VOH, ICE X or ISC,on an unprogrammed part, apply 10.5V to both A7 'and A2(pin 15 and pin 71. 
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DM8678 bipolar character generator 
general description 
The DM8678 is a 64-character bipolar character generator 
with serial output, and packaged in a standard 16-pin 
DIP designed primarily for the CRT displaymarketplace_ 
The DM8678 incorporates several CRT system level' 
functions, as well as a 7 x 9 or 5 x 7 row scan character 
font. The DM8678 performs the system functions of 
parallel to serial shifting, character address latching, 
character spacing, and character line spacing which are 
normally done with extra packages. 

Shifted characters can be generated by the on-chip 
subtractor. 

The clear input and,the load enable input are active low. 
load enable is synchronous with the dot clock. Both 
the line clock' and the dot clock are positive edge
triggered., When the address latch' control signal is high, 
the character addresses "Fall Through" the latch. And 

when the, address latch control signal goes low, the 
character addresses are latched. 

features 
• 64-clJaracter-row scan 
,. 5 x 7 or 7 x 9 font 

• Shifted lower case descending characters 

• Serial ,outPUt 
• 16-pin package 
• 20 MHz cldck rate 
'. On-chip input latches, 
., On-chip shift register 

• On-chip dot blanking 
• On-chip row blanking 
• TRI-STATE® output 

ROW SCAN 7,x 9 5x7 FONT PACKAGE 

DM8678BWF/ 

DM8678CAE/ 

DM8678CAB/ 

DM8678CAH/ 

DM8678CAD/ 

DM8678BTKI' 

DM8678CAS/ 

block diagram 

ADDRESS LATCH 
CONTROL 

A6 

AS 

A4 

Al 

A2 

Al 

CO~~:~~----f-\I 

LINE 
CLOCK 

mn-------' 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

64 X 64 BIT 
FONT 

MATRIX 

OUTPUT SHIFT REGISTER 

DOT 
CLOCK 

LOAD 
mm 

X 

X 

TRI,STATE 
OUTPUT 
BUFFER 

OUTPUT 
rom: 

Upper Case Block Letters N;J 

Shifted Lower Case'Block N, J 

Upper Case Block Letters N,J 

Shifted Lower Case Block N,J 

Kata Kana N,J 

Upper Case Script Lette'rs N, J 

IBM 3741 Selectric i , N,J 

connection diagram 

SERIAL 
OUTPUT 

Dual-In-Line Package 

A3 

Al 

ADDRESS LATCH ,4 
CONTROL 

mAR 

LINE CLOCK 

CLOCK CONTROL 

GNO 

16 
VCC 

15 
,A4 

14 AS 

13 
A6 

120UTPUTIDm 

11 
OUTPUT 

10 LOAOmm' 

9 DOT CLOCK 

TOP VIEW 

logic symbol 

LINE CLOCK 
CLOCK CONTROL 

(Q 
CD 
::l 
CD 
Ql 
r+ 
o ... 
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absolute maximum ratings (Note 1) i 

SupplV Voltage 
Inpllt Voltage 
Output Voltage 
Storage T~perature 
Lead Temperature (Soldering, 10 seconds) 

\ 

-D.5Vto+7V 
,-1.2V to +5.5V 
-D.5V to +5.5V, 

--65"e to +150·e 
300~e 

dc ele~trical characteristics (Note 2) 

PARAMETER 

IlL Input Lo~d Current, All Inputs 

IIH Input Leakage Current, All Inputs 

1\ Input Leakage Current, All Inputs' 
I 

operating conditions 
, 

SuPPly Voltage (Vee! 

Ambient Temperature (TA) 

Logical "0" Input Voltage, (Low) 

Logical "1" Input Voltage (High) 

, 
" 

CONDITIONS MIN TYP 

-:-0.8 

MIN MAX UNITS 

4.75 5.25 V 

0 +70 ·e 

0 0.8 V 

2.0 5.5 V 

1 

MAX UNITS 

,-1.6 mA' 

40 IJ.A 

1 rnA 

VOL Low Level Output Voltage 

VCC = Max, VIN = 0.45V 

VCC:= Max, VIN = 2.4V 

VCC = Max, VIN = 5.5V 

VCC'= Min, IOL = 16 mA. 

VCC k Min 

0.35 0.45 V 

VIL Low Level Input Voltage 

VII-! High Level Input Voltage 

Vc ' InputGlamp Voltage 

, CIN Input Capacitance 

Co Output Capacitance 
\ 

ICC Power Sup'ply Curre,nt 

"fRI-STATE PARAM~ERS 

ISC Output Short-Circuit Current 

1HZ Output Leakage 

VOH Output Voltage High 

: 

VCC= Min 

,VCC = Min,IIN = -12 mA 

VCC = 5V, VIN = 2V, TA = 25°C, 

1 MHz 
/ 

VCC = 5V, Vo = 2V, TA = 25°C, 

1 MHz, Output ','OFF" 

Vec = Max, All Inputs Grounded, 

All Outputs Open 

VO= OV, VCC = Max 

Vce = Max, Vo = 0.45 to 2.4V, 

Chip Disabled 

IOH =-2 mA 

ac electrical characteristics (With standard load) (Note 2) 

PARAMETER 

Access Time 

TOO Ddt Clock to Output 

TEA Output Enable 

TSl 

TS2 

TS3 

T54 

TS5 

TS6 

Output Disable 

Set-UpTime 
I 

, Load to Dot Clock 

Address to Load 

Clear to Load 

Control to Line ClOCk 

Line Clock to Load 

'Address to Address Latch 

Hold Time 

THl ' Load from Dot Clock 

TH2 Address from Load 

TH3 Control from Line Clo,ck' 

Address from Address Latch 

@ JC MASTEIJ 1977 

CONDITIONS 

I, 

S!!e Switching Time Waveforms 

0.80 V 

2.0 V 

-0.8 -1.5 V' 
}. 

4.0 pF 

6.0 pF 

115 145 mA 

. 

":15 -50 mA 

±40 IJ.A \ 

2.4 3.2 v 

,. 

MIN TVP MAX UNITS 

• ! 

35 50 ns 

20 40 ns 

20 40 ns 

40 25 ns 

350 200 ns 

350 ns 

40 
/ 

ns 

950 ns 

40 ns 

0 ns , 

0 
. 

ns 

100 ns 

40 ns 
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acelectrical characteristics (Continued) (With standardloadl (Note 2) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Minimum Pulse Width 

TW1 Line Clock 40 ns 

TW2 Clear 40 ns 

TW3 Dot Clock See Switching Time Waveforms 30 ns 

TW4 l:oad 60 ns 

TW5 Address Latch 40 ns 

fMAX Maximum Clock Frequency 16 20 MHz 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values'. 
Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for VCC = SV and T A = 2SoC." 

standard test load 
VCC 

DEVICE o----~ .... ---.... 
OUTPUT 

300 

lk 

• Input waveforms are supplied by a pulse generator 
having the following characteristics: PRR = 1 MHz, 
ZOUT = 50 n, tr < 2.5 ns and tf < 2.5 ns (between 
1.0V a.nd 2.0V). 

• TOO is measured with output enable at a steady low 
level. -

switching time waveforms 

726 

3V ------'" 
ADDRESS INPUT 

OV----------I~===t~====~--~--~--~==~~-----------I- TS2 TH2 

ADDRESS 
LATCH CONTROL 

LINE CLOCK 

CLOCK CONTROL ' 

LOAD ENABLE 

DOT CLOCK 

DUTPUTmAiiTI 

OUTPUT 

~---TS5 -----I 
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truth tables 

al Address Latch bllOutput 

ADDRESS LATCH FUNCTION OUTPUT STATE OF 
CONTROL PERFORMED ENABLE THE OUTPUT 

0 Latched 1 OU,tput Hi-Z 
1 Fall Through 0 Data Out 

cl 4-Bit Line Counter 

CLOCK CONT~OL LINE CLOCK 

H ..F 
X X 

L X 
H ~' 

X = Don't care 

definitions 

A 1-A6: Character address. A 6-bit code which selects 
1 of the 64 characters in the font. 

\ Clear: Active low clear for mod,16 row counter, (can be 
used to truncate mod 16 counter). 

'Line Clock: Clock that advances the line counter. 
Advances counter on the low'to-high transition. 

Clock Control: Enables line clock when high and 
disables line clock when low_ 

functional description 

To select a character, a 6-bit binary word must be 
present at the address inputs A l-A6 when the address 
latch control is high. This address, can be latched by 
bringing the address latch control signal low after a 
40 ns set-up time. When .the clear input receives a low 
pulse, the counter is. reset to zero. The shift registercan 
be loaded (tASL ns) after the character is addressed. 
Data, representing one horizontal line of the addressed 
character, is available at the output when the load 
enable input is brought low. As shown-in Figure 1, 
valid data arrives serially at the output. Dot clock 
pulses beyond that reql/ired to shift out one line of the 
character will add rows to the end of character. This 
provides a horizontal spacing between characters. 

Figur~2 shows how the counter sequences through the 
rows of addr:essed lines with the applicati'on of clock 

@ 'Ie MASTER 1977 

'CLEAR LINE COUNTER 

H Increment line counter 
L Asynchronous clear 

resets cou n ter 
H Clock inhibited 
H No change on high-to-

low clock edge , 

Load Enable: Active low load command which routes 
data from the character ROM to the "0" inputs of the 
7 'bit sh ift register. 

Dot Clock: Alow-to-high transition of the dot clock 
loads the shift register if load enable is low or shifts 
data if load enable is high. 

Output Enable: An active low output enable. When high 
the output is in the Hi-Z state_ 

Output: Al'TL TRI-STATE output buffer. 

pulses at the line' clock input. Any additional line' 
clocks beyond that required to display the character 
will put a vertical space between characters. This spacing 
can be truncated by bringing the clear input low. 
Detailed system application infol1)ation is contained in 
application note AN-167 available from National. 

, A two character display example is shown in Figure 3 
and a typical, system timing waveform is shown in 
Figure 4_ 

A chip select input is provided' for expansion of the 
character font. The various standard fonts are shown in 
Figures 5,6,7,8,9 and 10. 
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functional description (Continued) 

Character Cycle - ROM data corresponding to one 
line of characters is loaded into the shift register tASL 
after the ROM is addressed. When .Ioad enable goes low, 
ROM data is allowed to be present at the 0 input of 
theOshift register via the MUX. The first bit of the ROM 
data is transferted to the output a~ the next low-to-high 
transition of the dot clock. After load enable goes back 
high, the second to seventh clock pulses shift out the 
rest of the selected row of the addressed character. 
Additional clock pulses will shift out low data used 
for spacing. 

-vr 
J 

LINE 
CLOCK 

Line Cycle - The line counter is a mod 16 counter. 
A low-to-high transition of the line clock advances the 
line counter to the next count. If, for any reason, the 
counts need to be truncated, a low signal at the clear 
input resets the counter to zero. The clock control may 
be used as a line clock disable. A high signal at the line 
clock control terminal enables the counter and a low 
signal disables the line clock. 

CH~~~::~ __________________ J)(~ ________________________ ~ __________ ~ ____________________________ ~ 

u u 
OOT CLOCK 

1\ 1\ OUTPUT / 

OUTPUT (sEi~~TEI ________ ~ ~ ____________________________ --J ~ ______________ ~. 

f-I. __________ VALIO OATA OUT --.,----------l.1 

ctS Note. Output goes and stays low following the leading edge of the eighth Dot-Clock pulse until load enable is enabled again and new parallel data 
C is loaded into the shift register. 
,0 
~ FIGURE 1. Character Cycle 

Z 

CHARACTER 
AODRESS INPUT ______________________ -+_ 

LINE 
CLOCK 

CLOCK 
CONTROL 

728 

DISPLAY 
FIRST LINE 

OF N CHARACTERS 

FIGURE 2. Line Cycle 

DISPLAY 
SECOND LINE 

Of N CHARACTERS 

DISPLAY 
THIRD LINE 

OF N CHARACTERS 
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DM54S270/DM74S270 open-collector 2048-bit. ROM 
'DM54S370/DM74S370 TRI-STATE® 2048-bit ROM , 

general description 

These 'Schottky ROM memories are organized in the 
popular 512 vvords by 4 bits, configuration. A memory 
enable input is provided to control the output states. 
When the enable input is 'in the low state, the outputs 

'present the contents of the select!!d word. 

if the enable input is raised to a high level, it causes all 
.4 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open-corrector and 
TRI-STATE versions and are available as PROM's as 
well as ROM's. 
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features 

• Schottky'-Clamped for high speed 
Address access-55 ns max 
Enable access-30 ns max -

-. PNP inputs reduce input loading 

• All dc and ~ parameters guaranteed over temperature 

• PROM mates are DM74S570 and DM74S571 
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connection diagram 
Dual-In-line Package 
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,absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage ~{).5V to +7V Supply Voltage (Vcc) 
Input Voltage "':1.2V to·+5.5V DM54S270, DM54S370 4.5 5,~ V 
Output Voltage -{);SV to +5.5V D.M74S270, DM74S370 4.75 5.25 V 
'Storage Temperat'ure --65°C to +150°6 Ambient Temperature (T A) 
Lead Temperature (Soldering, 10 seconds) 300°C 

DM54S270, DM54S370 -55 +125 o,C 
'I 

DM74S270, DM74S370 0 +70 °c 

Logical ''0'' Input Voltage (Low) 0 0.8 V 

/, ' Logical "1" Input Voltage (High) 2.0· 5.5 V, 
I 

dc electrical characteristics (Note 2) 

DM54S270, 545370 DM~4S270, 74S370 
PARAMETER CONDITIONS UNITS 

MIN TVP MAX MIN TVP MAX 

Ill: Input Load Current, All Inputs Vce = Max, V"N = 0.45V -80 -250 -80 -250 jJ.A 

IIH Input Leakage Current, All Inputs VCC = Max, VIN = 2.7V 25 , 25 iJ,A 

II Input Leakage Current, All Inputs VCC = Max, VIN = 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage Vec'" Min, 10L '" 16 inA 0.35 0.5 0.35 0.5 V 

VIL Low Level Input Voltage 0.80 0.80 V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX . Output L~akage Current VCC = Max, VCEX -·2.4V 50 50 jJ.A 

(Open·Coliector Only) VCC; Max, VCEX ; 5.5V 100 100 jJ.A 

Vc Input Clamp Voltage VCC = Min, liN = -18 mA -0.8 :"1.2 -0.8 -1'.2 V 

CIN Input Capacitance Vec; 5V, VIN ; 2V, T A = 25°C, 4.0 4.0 pF 

1 MHz 

Co Output Capacitance ( VCC; 5V, Vo = 2V, TA = 25°C, 6.0 6.0 pF .,' 
1 MHz, Output "OFF" 

ICC Powe,r Supply Current VCC; Max, All Inputs Grounded, 80 130 80 . 130 mA 

All Outputs Open 

TRI·STATE PARAMETERS 

ISC, Output Short Circuit Current Vo = OV, VCC = Max, (Note 3) -30 -60 -100 -30 -60 '-100 mA 

1HZ Output Leakage (TRI·STATE) VCC; Max., VO; 0.45 to 2.4V; ±50 ±50 jJ.A 

Chip Disabled , 

VOH Output Voltage High IOH = -2 mA 2.4 3.2 V , 
IOH ; -6.5 mA' 2.4 3.2 V 

, 

ac electrical characteristics (With standard load} 

. 
DM54S270, 54S370 DM74S270, 74S370 " 

PARAMETE~ CONDITIONS 5V ±10%;-55°Cto +l25°C 5V ±5%; O°C to +70°C UNITS 

\ MIN TVP MAX MIN TVP MAX 

tAA Address Access Time 37 70 37 55 ns 

tEjA Enable Access Time 18 35 18 30 ns 

tER Enable Recovery Time 18 35 18 30 11S 

Note 1: Abs~lute maximum ratings are those values beyond which the device may b8 permanently damaged. They do not mean that the device 
may be operated at these values. 
Note 2·: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vec = 5V and TA =.2SOC. 
Note 3: During ISC measurement, only one output at a time should be grounded. Permanent damage, may otherwise result. 

-
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Preliminary 

DM54S271/DM74S271 open-collector 2048-bit ROM 
DM54S371/DM74S371 TRI-STATE® 2048-bit ROM 

general description 
These Schottky ROM's are organized in the popular 
256 words by 8 bits configuration. Two memory enable 
inputs are provided to control the output states. When 
both enable inputs are in the low state, the outputs 
present the contents of the selected word. 

. If either or both of the enable inputs is raised to a high 
level, it causes al.1 8 outputs to go to the "OFF" or 
'high impedance state. The memories are available in 
both open-cQllector and TRI-STATE .versions .and are 
available as PROM's as well as ROM's. 
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features 
• Schottky-clamped for high speed 

Address access-60 ns m~x 
Enable access-35 ns max 

• PNp, inputs reduce input loading 
• AI(dc and ac parameters guaranteed over temperature 
• High density 20-pin package 
• PROM mates are OM74S470 and OM74S471 
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connection diagram 
Dual-In-Line Package 
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absolute maximum ratings (Note 1) operating conditions' 
MIN MAX UNITS 

Supply Voltage O.5V to +7V Supply Voltage (VCC) 
Input Voltage -1.2V to +5.5V DM54S271, DM54S371 4.5 5.5 V 
Output Voltage -{).5V to +5.5V DM74S271, DM74S371 4.7.5 5.25 V 
Storage Temperature -65°C to +150°C Ambient Temperature (TAl 
Lead Temperature (Solderin'g, 10 seconds) 300°C 

DM54S271, DM54S371 -;-55 +125 °c 
DM74S271, DM74S371 0 +70 °c 

Logical "0" Input Voltage (Low) 0 0.8 V 

Logical "l"lnput Voltage (High) 2.0 5.5 V 

dc electrical characteristics (Note 2) 

DM54S271,54S371 DM74S271,74S371 
P~RAMETER CONDITIONS UNITS 

MIN TYP MAX MIN TYP MAX 

IlL Input Load Current, All Inputs VCC ~ Max, Y,N ~ 0.45V -80 ;-250 -80 -250 jiA 

"H Input Leakage Current, All Inputs VCC ~ Max, Y,N ~ 2.7V 25 25 jiA 

II Input Leakage Current, All Inputs VCC ~ Max, VIN ~ 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC ~ Min, 10L ~ 16 mA 0.35 0.5 0.35 0.5 V 

V,L Low Level Input' Voltage 0.80 0.80 V· 

V,H High Level Input Voltage 2.0 2.0 V 

ICEX . .output Leakage Current -VCC ~ Max, VCEX - 2.4V 50 50 jiA 

(Open·Coliector Only) VCC ~ Max, VCEX ~ 5.5V 100 100 jiA 

Vc Input Clamp Voltage VCC ~Min, liN ~ -18mA -0.8 -1.2 ~0.8 -1.2 V 

C,N Input Capacitance VCC ~ 5V, Y,N ~'2V, TA ~ 25'C, 4.0 4.0 pF 

1 MHz 

Co Output Capacitance VCC ~ 5V, VO~ 2V, TA ~ 25'Gc 6.0 6.0 pF 

1 MHz, Output "OFF" 

ICC Power Supply Current VCC ~ Max, All Inputs Grounded, 120 150 120 150 mA 

All Outputs Open 

TRI·STATE PARAMETERS 

ISC Output Short Circuit Current Vo ~ av, VCC ~ Max, (Note 3) -30 60 100 -30 '-60 -100 mA 

'HZ Output Leakage (TRI·STATE) VCC ~ Max, Vo ~ 0.45 to 2.4V, +50 ±50 I1A 

Chip Disabled 

VOH Output Voltage H~gh IOH~-2mA 2.4 3.2 V 

10H ~ -6.5 mA 2.4 3.2 V 
. 

ac electrical characteristics (With standard load) 

DMS4S271,54S371 DM74S271,74S371 

PARAMETER CONDITIONS SV ±10%;-SSUCto+12Su C 5V ±5%; O°C to + 70°C UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Address Access Time 37 75 37 60 ns 

tEA . Enable Access Time 18 40 18 30 ns 

tER Enable Recovery Time 18 40 . 18 30 ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 
Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are·for Vee ~ SV and TA = 25°C. 

Note 3: During ISC measurement, only one output at a time should be grounded. Permanent damage may otherwise reSUlt. 
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Preliminary 

DM77S201/DM87S201 open-collector 2048-bit ROM with latches 
DM77S202/DM87S202 TRI-STATE® 2048-bit ROM with latches 
general description 
These Schottky ROM memories are organized in the 
popular 256 words by 8 bits configuration. A memory 
enable input is provided to control the output states. 
When' the enable input is in t,he loW state, the outputs 
present the contents of the selected word. An output 
latch control is provided. If the latch control pin is ~igh. 
the data falls through t9 the output eriable gate. If the 
latch control pin is low, the dllta is latched and the 
address may be changed without affecting the output 
data. 
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features 
• ,Schottky-clamped for high speed 

Address'access-'60 ns max 
Enable access-30 ns max 

• PNP inputs reduce inp,ut loading . 
• All dc and ac parameters gUaranteed over temperature 
• 'Open-collector or TRI·STATE® outputs 
• High,density 20·pin package! 
• PROM mates are DM87S221 and DM87S222 
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absolute maximum ratings (Note 1) operating conditions 
- MIN 'MAX. UNITS 

Supply Voltage --Q.5V to +7V Supply Voltage (VCC) 
Input Voltage -1.2V to +5.5V DM77S201, DM77S202 4.5 5.5 , V 
OutP\lt Voltage , c.o.5V to +5.5V OM87S201, DM87S202 4.75 5-:25 V 
Storage Temperature, -65°C to +l50°C " 

Ambient Temperature (T A) 
Lead Temperature (Soldering, 10 seconds) . - 300°C I 

DM77S201, DM77S202 -55 +125 °c 
DM87S201, DM87S202 0 +70 ~C 

Logical "O"lnPut Voltage .(Low) 0 0.8 V 

Logical "'" Input Voltage (High) 2.0 5.5 V , . 

\ 

dc electrical characteristics (Note 2) 

DM77S201,77S202 DM87S201, 87S202 
PARAMETER CONDITIONS UNITS 

MIN TVP MAX MIN TVP MAX, 

IlL I nput Load Current, All Inputs VCC = Max, VIN = 0.45V -80 -250 -80 -250 /lA 

IIH Input leakage Current, All Inputs VCC = Max, VIN =' 2.7V 25 25 /lA 

II Input Leakage Current, All Inputs VCC = Max, VIN = 5.5V 1,0 1.0 mA 

VOL Low Le.vel Output Voltage VCC = Min, IOL = 16 mA 0.35 0.5 0.35 0.5 V 

VIL, Low Level Input Voltage 0,80 0.80 V 

VII~ High Lev!il Input Voltage 2.0 2,0 V 

ICEX Output Leakage Current VCC = Max, VCEX ~ 2.4V 50 50 p,A 

(Open-Collector Only) VCC ~ Max. VCEX= 5.5V 100 100 pA 

Vc Input Clamp Voltage Vec = Min.IIN = -18 mA -0.8 -1.2 -0.8 -1.2 V 

CIN) Input Capacitance VCC;" 5V. VIN = 2V.TA = 25°C. 4.0 4.0 pF 
I 

, MHz 

Co Output Capacitance VCC = 5V, Vo = 2V, TA = 25°C, 6.0 6.0 pF 

. 1 MHz. Output "OFF" 

ICC Power Supply Current VCC = Max. All InJuts Grounded. 120 150 120 150 mA 

All Outputs Open 
, 

TRI-STATE PARAMETERS 

ISC OutP~t Short Circuit Current Vo = OV. vcc = Max. (Note 3) -30 -60 -100 -30 -60 -100 mA 

1HZ Output Leakage (tRI·STATE) VCC = Max. Vo = 0.45 to 2.4V. ±50 ±50 pA 

, Chip Disabled 

VOH Output Voltage High IOH = -2 mA 2.4 3.2 V 

IOH = -6.5 mA 2.4 3.2 V 

ac electrical characteristics (With standard load) 

DM77S201,77S202 DM87S201,87S202 

PARAMETE'R CONDITIONS 5V tlO%;-55'Cto+125"C 5V ±5%; ove to +70oe UNITS 

MIN TVP MAX MIN TVP MAX 

tAA Address Access Time 38 75 38 60 , ns 

tEA Enable Access Time 18 40 18 30 ns 

tER Enable Recovery Time 18 40 , 18 30 ns 

tLO Latch To Outp,ut 14 30 14 20 ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for VCC ':' 5V and TA = 25"C. 
Note· 3: During ISC measurement, only one output at a time should be grounded. Permanent damage may· otherwise resUlt. 
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DM77S95/DM87S95 open-collector 4096-bit ROM 
DM77S96/DM87S96 TRI-STATE® 4096-bit ROM 
general description 
These Schottky ROM memories are organized' in the 
popular 512 words by 8 bits configuration. Four 
memory .enable inputs are provided to control the 
output states. When E1 arid E2.are low and E3 and E4 
are high, the output presents the. contents of the selected 
word. 

If E1 or E2 are high, or E3 or E4 are low, it causes all 
8 outputs .to go to the "OFF" or high impedance state. 
The memories are available in both open-collector and. 
TRI-STATE® ~versions and are available as PROM's as 
well as ROM's. 
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features 
• Schottky-clamped for high speed 

Address access-65 ns max 
Enable access-35 ns max 

• _PNP inputs reduce input loading 

• All dc and ae parameters guaranteed over temperature 

• PROM mates areDM87S295 and DM87S296 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS . 

Supply Voltage U.5V to +7V Supply Voltage (VCC) , 
Input Voltage -1.2V to +5.5V DM77S95, DM77S96 4.5 5.5 V 
Output Voltage ",u.5V to'+5.5V DM87S95, DM87S96 4.75 5.:25 V 
Storage Temperature -B5°C to +150°C Ambient Temperature (T A) 
Lead Temperature (Soldering, 1 0 seconds) JOO°C 

DM77S95, DM77S96 -55 +125 °c 

DM87S95, DM87S96 0 +70 °c 

Logical "0" Input Voltage (Low) .0 0.8 V 

\ Logical "1" Input Voltage (High) 2.0 5.5 V 

de electrical characteristics (Note 2) 

DM77595, 77596 DM87595, 87596 
PARAMETER CONDITIONS UNIT5 

MIN TYP MAX MIN TYP MAX 

IlL Input Load Current, All Inputs Vce = Max, VIN = 0.45V -80 -250 -80 -250 /lA 

IIH Input Leakage Current, All Inputs VCC = Max, VIN = 2.7V 25 25 /lA 

II Input Leakage Current, All Inputs VCC = Max, VIN = 5.5V 1.0 1.0 rnA 

VOL Low Level Output Voltage VCC = Min, IOL = 16 mA 0.35 0.5 0.35 0.5 V 

VIL Low Level Input Voltage 0.80 0.80 V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX Output Leakage Current VCC = Max, VCEX C 2.4V 50 50 /lA 

(Open·ColiectOr Only) Vec = Max. VCEX = 5.5V 100 100 /lA 
I 

Vc Input Clamp Voltage VCC = Min. liN = -18 mA -OB -1.2 --0.8 -1.2 V 

elN Input Capacitance VCC,= 5V. VIN = 2V.TA = 25"C. 4.0 4.6 pF 

1 MHz 

Co Output Capacitance Vce = 5V. Vo = 2V. TA = 25"C. 6.0 6.0 pF 

1 MHz, Output "OFF" 

lec Power Supply Current VCC = Max, All Inputs Grounded, 110 170 115 170 mA 

All Outputs Open . 
TRI·STATE PARAMETERS 

ISC Optput Short Circuit Current Vo = OV, VCC = Max, (Note 3) -30 -60 -100 -30 -60 -100 mA 

1HZ Output Leakage (TR.I·STATE) Vce'" Max, Vo = 0.45 to 2.4V, ±50 ±50 f,lA 

Chip Disabled 

VOH Output Voltage High, IOH=-2mA 2.4 3.2 V 

IOH = -6.5 mA 2.4 3.2 V 

ac electrical characteristics (With standard load) 

DM87595, 87596 DM77S95, 77596 

PARAMETER CONDITtONS 5V ±10%;-55°Cto +125°C 5V ±5%; O°C to +70°C UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Address Access Time 37 80 37 65 ns 

tEA Enable Access Time 18 40 18 35 ns 

, tER Enable Recovery Time 18 40 18 35 ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. , 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for VCC = 5V and TA = 25°C. 

Note 3: During ISC measurement, only one output at a time should be grounded. Perm'lnent damage may otherwise result. 

736 @ Ie MASTER 1977 



DM75S29/DM85S29 open-collector 8192-bit ROM 
DM75S28/DM85S28TRI-STATE@ 8192-bit ROM 

general description' 
These Schottky ROM memories are organized in the 
popular 1024 words by 8 bits configuration. Four 
memory enabl~ inputs are provided to controi the out
put stateS. When E l' and E2 are low and E3 and E4 are 
high, the output presents the contents-of the selected, 
word. 

If E1 or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the "OFF~' or high impedance state: 
The memories are available in both open-collector and 
TRI-STATE 'vllrsions and are availa~le as PROM's as 
weH as ROM's. 

Military Commercial 

DM85S29 X 

DM85,S28 X, 
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block diagram 
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features 

• Schottky-clamped for high speed 
Addressaccess~70 ns max 
Enable access-45 ns max 

• PNP inputs reduce input loading 
• All dc and ac parameters guaranteed ~v.er temperature 
• PROM mates are DM87S229 and DM87S228 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

SupJ)ly Voltage --o.5V to +7V Supply Voltage (VCC) 
Input Voltage -1.2V to +5.5V DM75S29, DM75528 4.5 5.5 V 
Output Voltage 

~ 

-{).5V to +5.5V DM85529, DM85S28 4.75 5.25 V 
Storage Temperature ~5·C to+150·C 

Ambient Temperature (T A) 
lead Temperature (Soldering, 10 seconds) 3OO·C 

DM75S29, DM75S28 -55 +f25 ·C 
DM85S29, DM85528 0 +70 ·c 

Logical "0" Input Voltage (Low) 0 0.8 V 

Logical "1" Input Voltage (High) 2.0 5.5 V 

dc electrical characteristics (Note 2) , 
, 

DM75S29, 75828 DM85S29, 85528 
P.t\RAMETER CONDITIONS UNITS .. MIN ITVP MAX MIN TVP MAX 

IlL Input Load Current, All Inputs VCC = Max, VIN = 0.45V - -80 -250 -SO -250 /J.A 

IIH Input Leakage Current, All Inputs VCC = Max, VIN = 2:7V 25 25 /J.A 

II - Input Leakage Current, All Inputs VCC = Max, V-IN = 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC = Min, IOL = 16 mA 0.35 0.5 0.35 0.5 V 

VIL Low Level Input Voltage 0.80 O.SO V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX Output Leakage Current VCC= Max, VCEX C 2.4V 50 sO /J.A 
(Open-Collector Only) VCC -Max, VCEX - 5.SV 100 100 /J.A 

Vc Input Clamp Voltage VCC ~ Min, liN = -18 rnA -0.8 -1:2 -0.8 -L2 V 

CIN Input Capacitance Vce = 5V, VIN = 2V, TA = 2SoC,. 4.0 4.0 pF 

1 MHz 

Co Output Capacitance VCC = 5V, Vo ~ 2V, TA = 25'C, 6.0 6.0 pF 

1 MHz, Output "OFF" 

ICC Power Supply Clirrent Vec = Max, All Inputs Grounded, 140 170 140 170 mA 

All Outputs Open 
) 

TRI·STATE PARAMETERS 

ISC Output Short Circuit Current Vo = OV, VCC = Max, (Note 3) -30 -60 -100 -30 -60 -100 mA 

1HZ Output Leakage (TRI-SlATE) VCC = Max, Vo = 0.45 to 2.4V, ±50 ±50 fAA 

Chip Disabled I 

VOH Output Voltage High 10H = -2 mA 2.4 3.2 V 

10H = -6.SmA 2.4 3.2 V 

ac electrical characteristics (With standard load') 

~ 

.c 
DM75S29, 75528 DM85529, 85828 

PARAMETER CONDITIONS 5V ±10%;-55°Cto+125"e 5V ±5%; oOe to + 700 e UNITS 

MIN TVP MAX MIN TVP MAX 

tAA Address Access Time 47 9(f 47 70 ns 

tEA Enable Access Time 30 50 30 45 ns 

tER Enable Recovery Time 30 SO 30 4S ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged.' They do not mean that the device 
may be operated at these values. 

Note 2: These limits apply over the entire operating range' unless stated ~therwise. All typical values are for Vce = 5V and TA = 25°e. 
Note 3: During ISC measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
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Bipolar ROMs 

/ 

DM7575/DM8575, DM7576lDM8576 
programmable logicarr~y (PLA) 

general descriptio~ 

The DM75751DMS575 and bM1576/DM8576 are' 
mask-programmable logic arrays designed for use 
in applications where random logic is required. The 

.. devices have' fourteen data inputs and eight out
. puts. Each-output provides a sum of product terms 
. where each product term can contain any combina-

. tion of, 14 variables or their c;om pie ments. The' 
total numb~r of .product terms which can be pro
vided is 96. Any product term which is repeated 
is counted ~nly once~ Since 'some functions are 
more easily represented in their inverted form. an 
option is provided to allow for either the true or 
complement of the functiOn on each output. The 
products are particularly useful in providing con
trol logic for digital systems. The DM7575/ 

logic and connection diagrams 

~ 

DATA 
i, .... " 

'. '" 
i. 

\ 

DM8575 has a conventional to~em-pole output 
whereas the DM7576/DM8576 is provided with 
a passive pullup output. Ttlis latter configuration 
is useful in expanding functions bY'connection of 
outputs of different packages . 

features 

• A 2 '4_by_8 (128k) bitme~orywould be needed 
to provid!! equivalent function 

• Typical delay -

• Typical power. dissipation 

• Series 54/74 compatible 

Dual4n-Line Package 

....... 

'.,V,EW 

gons 

550mW 

I·OlA 
.NfuTs 

.Ul1'm 

0.. ... Number DM7575J. DM8575J. 
DM7576J or DM8576J 

See Paclaiaa 11 
0,... NumbaroM8575N or DM8576N 

See Pack ... 18 
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absolute maximum rating.s (Note 1) operating conditions 

MIN MAX UNITS,-

Supply Voltage 
/ 

7.0V Supply Voltage (Vecl 
Input Voltage 5.5V DM7575, DM7676 4.5 5.6 V 
Storage Temperature Range -65°C to +150°C , DM8576. DM8576 4.75 5.25 V 
Lead Temperature (Soldering, 10 secl 300"C Temperature (TAl , 

DM7675, DM7676 -55 +125 °c 
DM8575, PM8576 0 70 °c 

electrical char~cteristics (Note 2) 
I 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Logical "1" Input Voltage Vee = Min 2 V , 
Logical "O"lnput Voltage Vee = Min 0.8 V 

Logical "1" Output Voltage V - M- V'N(U = 2V, V'N(O) = 0.8V 2.4 V 
(DM7575/DM8575 Onlyl ee - ,n, lOUT = -IIOOIIA 

Logical "1" Output Current 
Vee;' Max, VOUT = 5.5V 100 /lA 

(DM7576/DMS576 Only) 

Logical "0" Output Voltage V ,- M' V'Nt1l = 2V, V'N(O) ': O.SV 
ee - ,n, lOUT = +12 mA . 0.4 V 

Logical ''.1''. Input Current V'N =2.4V 40 /lA 
Vee = Max, V,~ = 5.5V 1 mA 

Logical "0" Input Current Vee = MaX, V'N = 0.4V -1.0 mA 

Output Short Circuit Current DM7575n6 
Vee = Max, VOUT ~ OV 

-20/-1.75 -55/-3.5 
mA 

(Note 3) DM8575/76 -lS/-1.65 '"551-3.3 

Suppl,y Current Vee = Max 110 170 mA 

Input Diode Clamp Voltage 
Vee ='Min, 
TA=250C I'N=-12mA -1.5 V 

,Propagation Delay to a Logical "0:' from Data Vee = 5.0V, C 50 F R 400n 100 150 ns 
Inputs to Outputs. tpdO TA = 25°C L = p, L = 

Propagation Delay to a Logical "1" from Data Vee = 5.0V 
SO 150 ,ns 

Inputs to Outputs, tpdl TA = 25°C 

" 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 
table of "Electrical Characteristics" provides conditions for actual device operation. 

, Note 2: Unless otherwise specified mfn/max limits apply across the --55°e to +125°e temperature range for the DM7575/76 
and across tfte O"C to 70"e range for the DM8575/76. All typicals are given for Vce = 5.0V and T A = 25"e. 
Nota 3: Only one output at a time should,be shorted. 

I 

740 @ Ie MASTER 1977 

c 
1/:' ..... 
G'I ..... 
G'I ...... 
c 
I: 
CO 
G'I ..... 
G'I 



,; 

Bipolar RAMs 

DM5489/DM7489 (SN5489/SN7489) 
64-bit. random access read/write memory 

g.neral description 
The DM5489/DM7489 is a fully decoded 64-bit 
RAM <?rganized a~ 16 4·bit words. The memory is' 
addresSed by applying a binatynumber to the four 
Address inputs. After addressing, information may 
be either written into or read froin. the memory. 
To write, both the Memory Enable. and the Write 
Enable inputs must be in the logical "0" state. 
Information applied to the four Write inputs will 
then be written irito the.,addressed location. To 
read information from the memory the Memory 

. Enable input must be. i~ the logical "0'( state and 
the Write Enable input in the logical "1" state. 
Information will be read as the complement of 
what was written-into' the memory. When the 

block di~gram 

/ 
I 

~~: 
~. A, 

A, 
A, 

AODRESS 
"PIITS 

DATA 
'INPUTS 

•• . , 
.3 .. 
WI 

M. 

connectiQn diagram 

Dua/·ln·Line Package! 

TO'VIlW 
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... 

Order Number DM5489J 
or DM7489J 

See Package 10 
o;det' Number DM7489N 

. See Package 15 

Memory Enable input is in the logical "1" state, 
theoutputswill go to the logical ~'1." state. 

features 

• Series 54/74 compatible 
• Organized as 16 4·bit words 
• . Typical a(:cess f.rom chip enable .23 ns· 
• Typical access 35 ns 
• Typical power dissipation 400 mW 
• Open col/ec;:tor outputs to permit "wire OR" 

capability . 

, . 

truth table 

MEMORY WRITE 
OPERA'TION OUTPUTS 

ENABLE ENABLE 

o . 0 Write logical "I" Slale 
0 1 Read Complement of Pata. 

Stored in Memory 
1 X Hold logical "I" State 

f~ 
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absolute maximum ratings (Note 1) 

Supply Voltage 7V 
Input Voltage 5.5V 
Output Voltage 5.5V 
Operating Temperature Range 

DM5489 _55°C to +125°C 
DM7489 O°C to +70°C 

Storage Temperature Range _65°C to +150°C 
Lead Temperatunr(Soldering, 10 sec) 300°C 

electrical characteristics (Note 2) 

PARAMETER CONDITIONS MIN TVP MAX 

Logical "1" Input Voltage 
OM5489 Vee = 4.5V 

2.0 
DM7489 'Vee - 4.75V 

Logical "0" Input Voltage 
DM5489 Vee = 4.5V 

0.8 
DM7489 Vee = 4.75V 

Logical "1" Output Current 
DM5489 Vee = 5.5V 

Vo = 5.25V 
100 

OM 7489 Vee - 5.25V 20 

Logical "0" Output Voltage 
DM5489 Vee = 4.5V 

lo=12mA 0.4 
DM7489 Vee = 4.75V 

Logical "1" Input Current 
·DM5489 Vee = 5.5V 

VIN = 2.4V 40 
DM7489 Vee = 5.25V 

DM5489 Vd: = 5.5V 
VIN = 5.5V 1 

DM7489 Vee = 5.25V 

Logical "0" Input Current 
DM5489 Vee = 5.5V 

-1.6 
OM 7489 Vee - 5.25V 

Supply Curren: 
oM5489 Vee =·5.5V 

All Inputs at GNo 80 120 
DM7489 Vee = 5.25V 

Input Clamp Voltage 
oM5489 Vee = 4.5V 

liN = '::'12 mA Vee 
DM7489 Vee = 4.75V -1.5 

switching characteristics (Over recommended operating ranges of V cc and T A) 

DM5489 DM7489 
PARAMETER CONDITIONS 

MIN TYP MAX MIN TYP MAX 

tPLH 34 80 34 60 
Access Time F rom Address , 

tpHL 35 80 35 60 

tPLH Disable Time From Memory Enable 23 55 23 40 

tpHL Enable Time From Memory Enable 23 55 23 40 

tSETUP Setup Time Address to Write 
0 -14 0 ~14 

Enable 

Data to Write Enable 0 -15 0 -15 

Memory Enable To 
RLl = 300n 

RLl = 600n 0 -10 0 -10 
Write Enable 

CL = 30 pF 
Hold Time Address From Write tHOLD 5 -7 5 -7 

Enable 

Data From Write 
0 -14 0 -14 

Enable 

Memory Enable 
0 -10 0 -10 

From Write Enable 

tm Write Pulse Width 50 20 40 20 

tSR Sens~ Recovery Time 31 65 31 55 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified minImax limits apply across the _55°C to +125°C temperature 
range for the DM5489 and across the O°C to 70°C range for the DM7489. All typicals are given for 
VCC = 5.0V and TA = 25°C. 

UNITS 

V 

V 

j.tA 
j.tA 

V 

j.tA 

mA 

mA 

mA 

V 

UNITS 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Preliminary 

OM54lS189/0M74lS189 low power 64-bit 
random access memories with TRI-STATE® outputs 

general description 

These 64-bit active-element memories are monolithic 
Schottky-clamped transistor-transistor logic (TT L) arrays 
organized as 16 words of 4 bits each_ They are fully 
decoded and feature a chip enable input to simplify 
decoding required to achieve the desired system organi
zation. This device is implemented with low power 
Schottky technology resulting in one-fifth power while 

\ retaining the speed of st\lndard TTL. 

The TRI-STATE output combines the convenience of 
an open-collector with the speed of a totem-pole output; 
it can be bus-connected to other similar outputs, yet it 
retains the -fast rise time characteristics of the TTL 
totem-pole output. Systems-- utilizing data bus lines with 
a defined pull-up impedance can. employ the open-
collector DM54lS289. . 

Write Cycle: The complement of the information at the 
data input is written into the selected location when 
both the chip enable input and the read/write input are 
low. While the read/write input is low, the outputs are in 
the high impedance state. When a number of the 
DM54lS189 outputs are bus-connected, this high 
impedance state will neither load nor drive the bus line, 

but it will allow the bus line to be driven by another 
active output or a passive pull-up if desired. 

Read Cycle: The stored information (complement of 
information applied at the dat.a inputs during the write 
cycle) is available at the outputs when the read/write 
input is high and the chip enable is low. When the chip 
enable input is high, the outputs will be in the high 
impedance state. 

features 

• Schottky-clamped for high speed applications 
Access from chip enable input-40 ns typ 
Access from address inputs-60 ns typ 

• TR I-ST ATE outputs drive bus-organized systems 
and/or high capacitive Loads 

• low power-75 mW typ 
• DM54lS189 is guaranteed for operation over the full 

military temperature range of -55°C to +125°C 

• Compatible with most TTL and DTllogic circuits 
• Chip enable input simplifies system decoding 

connection diagram . truth table 

i 

Dual-ln,Line and Flat Package 

SELECT INPUTS DATA DATA . 
VCC 's 

1,6 15 14 

r--

, 

1 2 J 

SELECT CHIP REAOI 
INPUT A ENABLE WRITE 

, 
D 

INPUT OUTPUT INPUT OUTPUT 
4 V4 3 V3 

13 12 11 10 9 

P-

4 5 6 1. P 
DATA OUTPUT DATA OUTPUT GNO 
INPUT VI INPUT V2 

1 2 

TOP VIEW 
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FUNCTION 

Write 

(Store Complement of Datal 
.. ' 

H = h!gh level 

L = low level 

X = don't care 

Read 
Inhibit 

INPUTS 

CHIP . READ! OUTPUT 
ENABLE WRITE 

l l H 

l H Stored Data 

H X H 
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absolute maximum 
I • 

operating conditions ratings (Note 1) 

Supply Voltage, Vee 7V Supply Voltage (Vecl 
Input Voltage 5.5V DM54LS189 '. 

, Output Voltage 5.5V ElM74LS189 
Storage Temperature Range :-65°(: to +150oe Temperature (TAl 
Lead Temperature (Soldering, 10 secondsl 300"e DM54LS189 

I DM74LS189 

\ 

.-

/ 

, 

electrical characteristics 
( 

Over recommended operating free-air temperature range (unless otherwise noted)' (Notes 2 and 3) 

. PARAMETER CONDITIONS MIN 

VIH High Level Input Voltage 2 

VIL Low Level Input Voltage 

VOH High Level Output Voltage IOH =-2 mA 2.4 
Vec'" Min 

2.4 

VOL Low level Output Voltage 
VCC = Min 

IOL =4 mA DM54lS189 

DM74LS189 IOl =8mA 

IIH High Level Input Current VCC = Max, VI = 2.7 , 
II High Level Input Current at Maximum Voltage Vec = Max, VI = 5.5V 

IlL low level Input Current VCC = Max, VI = 0.45V 

lOS Short-Circuit Output Current (Note 4) VCC = Max, Vo = OV I -'30 

ICC Supply Current (Note 5) VCC = Max 

VIC ' Input Clamp Voltage VCC = Min, II ':' ~18 mA 

10ZH' TRI-STATE Output Current, High Level VCC = Max, Vo = 2.4V 

Voltage Applied : 

10ZL TRI-STATE Output Current, Low Level VCC = Max, Vo = 0.45V 

Voltage Applied . 
"-

\ 
\ .. , 

, 
I, 

--

744 

-

MIN MAX UNITS 

4.5 5.5 V 
4.75 5.25 V 

55 +125 °e 
0 +70 °c 

I 

TYP MAX UNITS 

V 

0.8 V 

3-.4 

3.2 
V 

0.45 

0.5 
V 

10 JJ.A 

1.0 rnA 

-100 JJ.A 

-100 mA 

15 25 mA, 

-1.2 V 

40 JJ.A 

40 JJ.A 
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switching characteristics 

Over recommended operating ranges Of T A 'and Vee (unless otherwise. noted) 
( 

PARAMETER CONDITIONS 
DM54LS189 DM74LS189 

UNI.TS 
'MIN TVP(l) MAX MIN 'TVP(l) MAX 

tAA . Access Times From Address , 60 100 I 60 10 ns 

tCZH Output Enable Time to 40 80 40 60, ns 
High level Access Tim;;S From 

teZl Output Enable Time to Chip Enable 
Cl = 30 pF, Rl = 1 kn, 40 80 40 60 ns 

low level 

twZH OutPUt Enable Time 'to 60 100 60 80 ns 
High level Sense Recovery Times 

twZl Output Enable Time to From ReadlWrite 60 100 60 80 ns 
, 

low level 
, 

teHZ Output Disable Time 40 80 40 60 ns 
From High level Disable Times From 

telZ Output Disable Time Chip Enable 40 80 140 60 ns 
From low level \ Cl = 5 pF, Rl = an, 

twHZ Output Disable Time 40 40 ( ns 
From High level Disable Times From 

twlZ OutPutDi~able Time ReadlWrite 40 40 

From 'Low level 

twP Width of Write Enable Pulse (ReadlWrite Low) 100 - 80 ns -
tASW Set·UpT'me Address to ReadlWrite 0 0 

tDSW Data to ReadlWrite 100 80 
ns 

tcsw Chip Enable to 0 0 
ReadlWrite .' -

tAHW Hold Time Address From ReadlWrite 0 0 
/ 

tDHW Data From ReadlWr,ite \ 0 0 
ns 

teHW Chip Enable From 0 0 -
ReadlWrite 

Note 1: "Absolute Maximum Ratings/are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature' Range" they are not meant to imply that the devices should be operattld at these limits. The table of "ElectriCal Charaeteristics" 

'. provides conditions for actual device operation. 
Not" 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C te;riperature ra~ge for the DM54LS189 and acrOss the Ci'c 
to +70°C.range for the DM74LS189. All typicals are given for VCC = 5V and T A = 25°C. 

~ N~e 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to IIround unless otherwise noted. All 
values shQwn as max or miry on absolute value basis. ' 
Note 4: Only one out~ut at a time should be sh'orted. 
Note 5: ICC is measured with all inputs grounded, and the outputs open. 
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Bipolar RAMs 

. DM54S189/DM74S189. 64·bit random access 
memories with T~I-STATE® outputs 

general description 

Thes!! 64-bit active-element memories are monolithic 
Schottky-clamped transistor-transistor logic (TTL) arrays 
organized as 16 words of four-bits ,each. They are fully 
decoded and feature a chip-enable input to simplify 
decoding required to achieve'the desired system organiza
tion. The memories feature PNP iriputtransistors that 
reduce the low -level input current requirement to a 
maximum of -0.25 mA, only one-eighth that of a 
DM54S/DM74S standard load factor. The chip-enable 
circuitry is implemented with minimal delay times to 
compensate for added system decoding. 

The TRI-STATE output combines the convenience of 
an open-collector with the speed of a totem.pole output; 

-it can be bus-connected fo other similar outputs, yet it 
retains thefast-rise-time characteristics of the TTL 
totem-pole output. Systellls utilizing data-bus lines with 
a defined pull-up impedance can employ' the open
collector ·DM54S289. 

Write Cycle: The complement of the information at the 
data input is written into the selected location when both 
the chip-enable input and the read/write input are low, 
While the·read/write input is low, the outputs are in the 
high-impedance state., When a number of the DM54S189 
'outputs are bus-connected, this high-impedance state 
will neither load nor drive the bus line, but it will allow 
the bus line to be driven ,by another active output or a' 
passive pull-up if desired. 

Read ,Cycle: The stored information (complement of 
information applied at thedatainputs during the write 
cycle) is available at the outputs when the read/write 

connection diagram 
Dual-In-Line and Flat Package 

v iCC 
16 

• SELECT 
INPUT A 

SELECT INPUTS -
'a 

15 14 

'3 

CHIP READI 

, 
D 

13 

DATA 

DATA 
INPUT 

4 

12 

OUTPUT 
ENABLE WRITE INPUT VI 

I 

TOP VIEW 

DATA 
OUtPUT INPUT OUTPUT 

V4 3 V3 

II 10 

,I 

J: DATA OUTPUT 
INPUT V2 

2 

input is high, and the chip-enable is low., When the, chip
'enable input is high, the outputs will· be in the high
impedance state. 

The fast access time of the DM!54S189 makes it 
particularly attractive for implementing high-performance 
memory functions requiring access times on the order 
of 25 ns. The high capacitiVe-drive capability of the 
outputs permits expansion without additional output 
buffering. The unique functional capability of the 
DM54S189 outputs being at a high impedance during 
writing combined with the data inputs being inhibited 

, during reading means that both data inputs and outputs 
can be connected to the data lines of a bus-organized 
system without the need for interface circuits. ' 

features 
• Schottky-clamped for high-speed applications: 

access from chip-enable input 12 ns typ 
access from address inputs- 25'ns typ 

• TRI-STATE outputs drive bus-organized systems 
and/or high, capacitive loads 

• DM54S289, DM74S289 are fu.nctionally equilva
lent" have open-collector outputs, and are compat
ible with Intel 3101A in most applications 

• DM54S189 is guaranteed for operation over the full 
military temperature range of -55°C to +125°C 

• Compatible \/\lith most TTL and DTL logic circuits 

• Chip-enable input simplifies system decoding 

truth table 

FUNCTION 

Write 

(Store Complement of Datal 

H High Levt!1 

L Low Level 

X Don'l C.III! 

Read 

INPUTS 

CHIP READ! • OUTPUT ' 
ENABLE IJIIRITE 

L L High Impedance 

L H Stored Data 

H X H'igh Impedance 

Order NuniberDM54S189J or DM74S189J 
See Package 10 

Order Number DM74S188N 
See Package 15 
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absolute maximum ratings (Note 1) operating conditions 

Supply Voltage. Vee 
Input Voltage 
Output Voltage 
Storage Tamperature Range 
Lead Temperature (Soldering. 10 seconds) 

electrical characteristics 

7.0V 
5.5V 
5.5V 

4>5°e to +150o e . 
3000 e 

Supply Voltage (Vee) 
DM54S189 

',DM74S189 

Temperature IT A) 
DM54S1S9 
DM74S189 

MIN MAX 

4.5 5.5 
4.75 5.25 

-55 +125 

0 +70 

over recommended operating free-air temperature range (unless otherwise noted) (Notes 2 and 3) 

LIMITS 
PARAMETER CONDITIONS 

MIN TYP MAX 

VIH High Level Input Voltage 2 

V'l low·Level Input Voltage 0.8 

VOH High·Level Output Voltage . I IOH = ',,2.0 rnA, DM54S189 2.4 3.4 
Vee = Mm J IOH = -6.5 rnA, DM74S189 2.4 3.2 

VOL Low Level Output Voltage . I DM54S189 0.5 
Vee ·,Mm, IOL • 16 rnA I DM74S189 0.45 

IIH High Level I nput Current Vee = Max, V, = 2.7 25 

II High Level Input Current at Maximum Voltage Vee = Max, V, = 5.5V 1.0 

IlL Low Level I nput Current Vee = Max, V, = 0,45V -250 

los Short Circuit Output Current (Note 4) Vee = Max, Vo = OV -30 -100 

Icc Supply Current INote 5) Vee = Max 75 110 

VIC Input Clamp Voltage Vee = Min,l, = -18mA -1.2 

10ZH TRI·STATE Output Current,High Level Voltage Vee =.Max, Vo = 2.4V 50 

Applied 

IOZl TR I·STATE Output Current, Low Level Voltage Vee = Max, Vo = 0,45V -50 

Applied 

switching 'characteristics 
over recommended operating ranges of T A and Vee (unless otherwise noted) 

LIMITS 

PARAMETER CONDITIONS DM54S189 DM74S189 

MIN TVP(l) MAX MIN TVP(l) MAX 

tAA Access Times From Address 25 50 25 35 

teZH Output Enable Time to 12 25 12 17 

High Level Access Times From 

teZL Output Enable Time to Chip Enable 
CL = 30pF. RL = 2SOn, 12 25 12 17 

Low Level 
(Figure 1) 

twzH Output Enable Time to 22 40 22 35 

High Level Sense Recovery Times 

twZl OutPUt Enable Time to From ReadlWrite 22 40 22 35 

low level 
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switching characteristics (con't) 
, 

LIMITS 

PARAMETER CONDITIONS DM54S189 DM74S189 UNITS 

MIN TYPO) MAX MIN TYP(1) MAX 

t(;HZ Output Disable Time 12 25 12 17 ns 

From High Level 9isable Times From \ 

t(;lZ Output Disable Time Chip Enable 12 25 12 17 ns 

From Low Level Cl. =5pF,R L =28011 

tWHZ Output Disable Time (Figure 1) 12 12 ns 

From High Level Disable Times From 

tWlZ Output Disable Time Read/Write 12 12 ns 

From Low Level 

twp Width of Write· Enable Pulse (Read/Write Low) 25 25 ns 

tASW Set·Up Time (Figure 1) Address to Read/Write 0 0 

tDSW Data to Read/Write 25 '': 25 
ns 

tcsw Chip·Enable to 0 0 

Read/Write 

tAHW Hold Time (Figure 1) Address From Read/Write O' 0 -
tDHW Data From Read/Write 0 0 

ns 
t(;HW ChipoEnable From 0 0 A 

Read/Write 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed: Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. ' 

Note 2: Unless otherwise specified min/max limits apply across the -·55°C to +125°C temperature range for the DM54S189 and across the O°C to 
+70°C range for the DM74S189. All typicals are given for V CC = 5.0V and T A = 25°C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All 
values shown as max or min on absolute value basis. . 

Note 4. Only one output at a time should be shorted. 

Note 5: ICC is measured with all inputs grounded, and the outputs open.· 

switching time waveforms 

CHIP ENABLE 
INPUT 

(SEE NOTE 3) 

WAVEfORM I 
(SEE NOTE H 
, 

WAVEfORM 2 
(SEE NOTE H 

ADDRESS 
INPUTS 

(NOTE Z) 

OUTPUT 

JV 

OV 
"':".SV /-";SV 

-fe,,-
I - fe" I---

>1.Sv 7q-~ O.SV 
~~T. 

vo, -tcZH--! ~ VOH 

~ a.tv 
0.5V 

~ ICHZ 

:-T ·1.5V ! 
Enable and Disable Time From Chip Enable 

.~------'{ 1.5V 1.5V ' 

.--/ -~~ ~'::Y:----~-. 
:: ~ l.5V . . I.SV 

Access Time From Address Inputs 

ADDRESS 
INPUTS 

DATA 
INPUTS 

CHlp·ENABLE 
INPUT 

REAO/WRITE 
INPUT 

WAVEFORM I 
(NOTE n 

WAVEfDRM2 
(SIOPEN. 

S2 CLOSED) 
(NOTE I) 

FIGURE 1 

1.5V' 

3V~ 'r-~_
)~.6V 

OV _ _ J "'---1-------1---' '---
JV-----I-----4----~ 

Iosw- -'OHW
~,...- -, , 

, 
OV---f--- f---J 

1.5V ./ C,I.SV 
"'-- --

'r-tcsw- -feHW-
JV~ 

. "\ 1\.:5V / /'SV 

ov-------,--~-------------+---' 
f------'WP-

JV 
'\ 
~5V ,/ 1/,'.5V 

OV 

~.5V 
'r----"'cz--j -",,,--I I 

Ydv 0.5V 

t 
V~, I t 
VOH ~-·l~--Jf 

>1.5V 

Write Cycle 

Note 1: Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the output 
with internal conditions such that the output is high except when disabled. 

Not. 2. When measuring delay times from address inputs. the chip enable input is low and the read/write input is high. 

Note 3: When measuring delay times from chip enable input, the address inputs are ·steady·state and the read/write input is high. 

Note 4: Input waveforms are supplied by pulse generators having the follOWing characteristics: ~r ::::. 2.5 ns, tf ::::. 2.5 ns, PRR ::; 1 MHz, and 
ZOUT'" 5On. 
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Bipolar RAMs 

OM75S68/0M85S68 64-bit (16x4) edge triggered register 

general description 
The OM75S68/0M85S68 is an addressable "0" register 
file. Any of its 16 four-bit words may be asynchronously. 
read or may be written into on the next clock transition. 
An input terminal is provided to enable or disable the 
synchronous writing of. the input data into\ the location 
specified by the address terminals. An output disable 
terminal operates only as aTR I-STATE® output, control 
terminaL The addressable register data .may be latched at 
the outputs and retaifled as long as the output store 
terminal is held in a low state. This memory storage 
condition is independent of the state of the output 
disable terminal. 

-, 
All input terminals are high impedance at all times, and 
all outputs have low impedance active drive logic states 
and the high impedance TR I-STATE condition. 

logic and connection diagrams 

lWRITE,ENABlEi 

15 

WEo-~Xr-----------+I 

AO~ 

A'~ 

A2~ 

AJ~ 

©IC MASTER 1977 

I DATA INPUTS} 

02 03 

t6l14MEMORY CELL ARRAV 

features 

• On chip output register 

• Edge triggered write 

• High speed 30 ns typ 

• TRI-STATE output 

• Optimized for register stack. applications 

• Typical power dissipation 350mW 

• l8-pin package 

(WRITE CLOCK INPun 

o. CLK 
14 

Dual-In-line Package 

Vee OJ 04 WE elK os 00 04 OJ 

I .. 11 16 15 .. 13 12 11 '0 

r-- I-

"-
! 

, 2 J 4 ~ 6 ) • I' 
02 01 AD. A2 AJ At 01 02 GND 

TOP VIEW 

Order Number DM75S68D 
or DM85S68D 
See Package 4 

Order Number DM85868N 
See Package 16 

.. ;. 
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absolute maximum ratings (Note 1) operating. conditions 
MIN MAX UNITS 

Supply Voltage 7.0V Supply Voltage, VCC 
Input Voltage 6.6V OM85S68 4.76 ' 5.26 V 
Output Voltage 5.6V OM76S68 4,6 6.6 V 
Storage Temperature Range -66°C to +150·C 
Lead Temperature (Soldering, 10 seconds) 300·C Temperature, T A 

OM86S68 0 '10 °c 
OM76S68 -65 +125 °c 

electrical characteristics 
. over recommended operating free-air temperature range (unless otherwise, noted) (Notes 2 and 3) 

LIMITS 
PARAMETER CONDITIONS UNITS 

MIN TYP MAX 

VIH High Level Input Voltage 2 V 

Vll Low Level Input Voltage 0.8 V 

VOH High Level Output Voltage 'IIOH = -2.0 rnA. DM75S68 
Vee = Min 10H = -5.2 rnA, DM85Sp8 2.4 V 

VOL Low Level Output Voltage , Vee = Min, 10L = 16 rnA 
I DM75S68 0.5 

I DM85S68 
V 

0.45 

IIH High Level Input Current Vee = Max,' Clock Input 50 , 
VIH = 2.4V I All Others 25 

iJ.A 

II High Level Input Current at Maximum Voltage Vee = Max, VIH = 5.5V 1.0 rnA 

III Low Level Input Current Vee = Max,l Clock Input -500 iJ.A 
VIL = 0.5V I All Others -250 iJ.A 

los Short Circuit Output Current(4) Vee = Max, VOL = OV -20 -55 rnA 

Icc Supply Current Vee = Max 70 100 .mA 

VIC Input Clamp Voltage Vee = Min, liN = -18mA -1.2 V 

loz TRI·STATE Output Current . IV o=2.4V +40 
Vee = Max I -40 

iJ.A 
Vo = 0.5V 

switching characteristics over recommended operating range of T A and Vee (unless otherwise noted) 

DM75S68 DM85S68 
PARAMETER UNITS 

MIN TYP MAX MIN TYP MAX 

tZH Output Enable to High Level 20 40 20 35 ns 

tZl Output Enable to Low Level 14 30 14 24 ns 

tHZ Output Disable Time From High Level 10 18 10 15 ns 

tll Output Disable Time From Low Level 12 22 12 IS' 
ns 

tAA Access Time Address to Output 30 55, 30 40 

tOSA . Output Store to Output 20 35 20 30 
ns 

tCA Clock to Output 25 50 25 40 

tASC Set·Up Time Address to Clock 25 5 15 5 

tose Data to ClOCK 15 5 5 0 

tASOS Address to Ou [put Store 40 15 30 15 ns 

, tWEse Write Enable Set·Up Time 10 5 5 0 

tosse Store Before Wri te 15 0 10 0 

tAHC Hold Time Address F rom Clock , 15 5 10 ,fi 

tOHC Data From Clock 20 5 15 5 
ns 

tAHOS Address From Output Store 10 0 5 0 . 
tWEHC Write Enable Hold Time 20 5 15 5 

Note 1: "Absolute Maximum Ratings" are those values beyond' which the safety of the device cannot be guaranteed: Except for "Operating 
Temperature. Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics", 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified minImax limits apply across the -550 C to +125° C temperature range for the OM75S68 and across the 
O°C to +70·C range for the DM85S68. All typicals are given for VCC ~ 5.0V and TA = 25°C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. 
All values shown as max or min on absolute value basis. 

Note 4: Only one output at a time s/lOuld be shorted. 
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Bipolar RAMs 

OM,54S206/0M74S206 256-bit read/write, schottky 
memories with open-collector outputs 

. general description 

The DM545206/DM745206 256-bit active·element mem
oriesare monolithic transistor-transistor logic ,(TTL) 
integrated circuits organized as 256 words of. one bit . 
each. They are fully decoded and have three gated 
memory;ehable inputs to silT!plify decoding required to 
achieve the desired system organization. The memories 
feature PNP input transistors which reduce the low
level input ·current requirement to a 'maximum of 
-0.25 milliamperes, only one-eighth .. that of a nor
malized Series 545/74S load factor. The memory
enable circuitry is implemented with minimal delay 
times to compensate for added system decoding. 

I 

, Write Cycle: The complement of the information at 
the data iripu.t is written into the selected. location 
when all memory-enable inputs and write-enable input 
are low. While the write-enable input is low, the out
put is off. 

blQck and connection diagrams 

'!G
IIII 

ADDRESS FilII HD·16 
191 LINE 

INPUTS E. DECODER 

om 

. c 

( 
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ADDRESS 
INPUTS 

\ 

Read Cycle: The stored information (complement of 
information applied at the data input during the write 
cycle) is availableaf the output when the write-enable 
input is high and the three memory-enable inputs are 
low. When anyone of the memory ilnable inputs is. 
high, the output will be off. 

'features 
• 5chottky-cl"mped for high-speed memory sysj:ems: 

Access from memory-enable inputs 17 ns typ 
Access' from address inputs 35 ns typ 
Power dissipation 1.4 mW/bit typ 

• Open-collector output for word expansion 
• . Fully decoded, organized .as 256 words of one bit 

each 

• Compatible with most TTL and ,DTL .Iogic circuits 
• Multiple memory-enable inputs to minimize external 

decoding 

.. 

ADDRESS 
INPUTS 

Dual-In-Line and Flat Package 

ADDRESS 
INPUTS. 

TDPVIEW 

ADDRESS 
INPUTS 

10 

Y 0 GNO 
OUTPUT ADDRESS 

INPUT 

Order Number DM54S206J or OM74S206J' 
See Package 10 

Order Number DM74S206N 
See Pack. 15 

Ordar Number DM54S206Wor OM74S206W 
See Package 28 
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absolute maximum ratings (Note 1) operating· conditions 

Supply Voltage, Vee 
Input Voltage 

7.0V 
5.5V 
5.5V 

Supply Voltage (Vee) 
DM54S206 

Output Voltage DM74S206 
Storage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 

-65°e to +150o e 
3000 e 

lemperature IT A) 
DM54S206 
DM74S206 

operating conditions 

PARAMETER CONDITIONS MIN 

Low Level Output Current (lod 

Width of Write Enable Pulse (tw) 

DM54S206 50 
DM74S206 40 

Setup Time (tSETUP) 
Address to Write Enable 0 
Data to Write Enable 0 
Memory Enable to Write Enable 0 

Hold Time (tHOLD) 
Address from Write Enable 10 
Data from Write Enable 10 
Memory'Enable from Write Enable 0 

electrical characteristics (Note 2) 

PARAMETER CONDITIONS MIN 
-

High-Level Input Voltage (V 1H ) 2 

Low-Level Input Voltage (V Id 

Input clamp voltage Vee =Min, II = -18 rnA 

High·Level Output Current (lOH) Vee = Min, V IH = 2V, V IL = 0.8V 
V OH = 2.4V 

V OH = 5.5V 

Low·Level Output Voltage (VOL) DM54S206 Vee = Min, V IH = 2V, V IL = 0.8V, 
DM74S206 IOL = Max 

Input Current at Maximum Input Voltage (II) Vee = Max, VI = 5.5V 

High-Level Input Current (IIH) Vee = Max, VI = 2.7V 

Low-Level Input Current (lid Vee = Max, VI = 0.5V 

Supply Current (Icc! Vee = Max, Note 2 

, 

752 

MIN 

4.5 
4.75 

> 

-£5 
0 

TYP 

TYP 

70 

C 
~ 
(J'I 
~ 

MAX UNITS 
en 
N 
0 en 5.5 V ..... 

5.25 V C 
:!: 

+125 °e ~ +70 °e en 
N 
0 en 

MAX UNITS 

16 rnA 

ns 

ns 

ns 

ns 
ns 

ns 
ns 
ns 

MAX UNITS 

V 

0.8 V 

-1.2 V 

40 pA 

100 pA 

0.5 
V --

0.45 

1 mA 

25 pA 

-250 pA 

130 rnA 
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switching characteristics 

All typical values are atVcc = 5.O'V. T A '" 25°C. (Note 2) 

LIMITS 

PARAM~TER CONDITIONS DM54S206 r DM74S206 UNITS 
\ 

: 
MIN TVP MAX MIN TVP MA,X > 

Access Times from Address (tPLH) 38 80 38 60' ns 

Access Times from Address (tPHd 32 80 32 60 ns 

Disable Time from Memory Enable (tfLH) 21 45 21 35 ns 
CL = 30'pF. RL = 3O'O'n 

Enllble Time from Memory E7able (tPHd ,13 35 13 25 ns 

Disable Time from Write Enable (tPLH) 20 50 20 40 n5,-
~ 

Sense-Recovery Time (tSR) 14 50 14 40 ns 

I -
Note 1: "Absolute Maximum Ratings" are' those vlllues beyond which. tlie safety of 'the device cannot be guarant~ed, Except for "bperating 
Temperature Range" they 'are not meant to imply that the devices should be operated at thes,e limits_ The table of "Electrical Characteristics" 
provides conditions for actual device, operation_ -, , ; 

Note 2: Unless otherwise'specified minImax limits apply across the '-55°C to +125°C temperature range for DM54S206, and across the O°C to 
+70°C range for the DM74S206, All typicals are giver for VCC = 5,OV and TA = +25°C. 
Note 3: All voltage ilalues are with respect to.network grQund terminal. 

Note 4: ICC is meas~red with the write enabl7 and memory enable inputs grounded, all other inputs at '4,5V, and the output open. 

,truth table 

INPUTS 
FUNCTION MEMORY 

ENABLEt 
WRITE 

ENABLE 

Write (Store L 
Complement 
of Data) 

R,ead L 

Inhibit H 

H = high level, L == low, level, X = Irrelevant 

tFo~ memory enable: -L "" all ME Inputs low; 

H = one or more ME Inputs high. 

L 

H 

X 

ac'test circuit 

OUTPUT 

H 

Stored Data 

H 

Cl includes probe and jig c.patitanc •. 

" 
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Preliminary 

DM93415, DM93415ATTt 1024 x1-bit 
fully decoded random /acc~s' memories 

general description 
The DM93415 and DM93415A are l024-bit read/write 
Random Access Memories organized 1024 words by 
l-bit. They are designed for buffer control storage and, 
high performance main memory applications_ The 
devices have typical access times of 40 ns \ for the 
DM93415 and 30 ns for the DM93415A. 

The DM93415 and DM93415A include full decoding 
on-chip. separate data input and data output lines and 
an active low chip select. They are fully compatible 
with standard DTL and TTL logic families and have an 
uncommitted collector output for ease. of memory 

\ expansion. 

logic diagram 

AO 

Al 

A2 
ADDRESS WORD 

32 X 32 ARRAY DECODER DRIVERS 
A3 

A4 

SENSE AMPS 
AND 

WRITE DRIVE RS 

ADDRESS 
DECODER 

Vee = pin 16 
GND =pin8 

AS-AI Al A8 AS 

Pin DllSCI"iption 

Cs Chip Select 
AO-A9 Address Inp~ts 
WE Write Enable 
DIN Data Input 
DOUT Data Output 

features 
• Uncommitted collector output 
• TTL inputs and output 
• Non-inverting data output 
• Organized 1024 words by l-bit 
• Typical read access time 

DM93415A commercial-30 ns 
DM93415 commercial-40 ns 
DM9.34~5military-40 ",S 

• Chip select access time-15 ns ty!> 
• Power dissipation-O.5 mW/bit typ 
• Power dissipation decreases with increasing tempera

ture 

DO 

CS 

connection diagram 

Dual-In-Line and Flat Package 

a 
AO 

Al 

, A2 

A3 

A4 

DDUT 

GND 
-8 

TOP VIEW 

logic symbol 

A9 DOUT 

1& VCC 

15 
D,N 

14 I'Vl 

A5 
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Preliminary 

DM93425. DM93425A TTL 1024 )( 1-bit 
fully decoded random access memories 

genera I description , , , 

'The DM93425 and DM93425A are 1 024-bitread/write ' 
Random Access Memories organized 1024 words by 
1-bit. 'They are designed for buffer control storage and 
high: performance main memory applications. The 

, devices have typical address i\ccess times of 40 ns for the 
DM93425 and 30 ns for the DM93425A. 

l"he DM93425 and DM93425A include full decoding 
on-chip, separate data inputan'd, data output lines,and 

,an al;tive low chipselt)ct and write, enable. They art) 
fully' compatible .with standard DTL and TTL logic 
families. A TRI,:STATE® output is,provided to drive 
bus 'organized systems 'an%~ highly capacitive loads. 

, 

logic diagram, ' 

WORD 
DRIVER 

, ADDRESS 
DECODER 

@ Ie MASTER 19n--; 

ADDRESS 
DECOOER 

AS AS A7 A8 A9 

\ , 

Pin Descri,Ption 

Vcc = pin 16 
GND =pin8 

CS Chip'Select 
AO:"'A9 Address Inputs 
WE Write Enable 
OIN Data Input " 
DDUT Data Output 

features 
• TR I-STATE output 

• Organized 1024 words by 1-bit 

• TTL inputs and output-fun 16 mAdrive capability 

• Typical read access time 
DM93425A commercial-30 ns 
DM93425 commercial-40 ns 
DM93425 military-40 ns 

• Chip select accesstime-15'ns ty'p 

• Non-,inverting data output 
• Power dissipation-0.5 mW/bit typ 

• Power dissipatiQn decreases with increasing tempera· 
ture 

conne~tion diagram 

, , , 
Dual-ln·Line and Flat Package 

16 Vcc 

AD 

, , AI 

DOUT 
A2 A9 

12 
AJ A8 

, A4 ' 11 A7 

DOUT 10 A6 

GND AS 

TOP VIEW 

logic symbol 

A9 DOUT 

J 
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MOS RAMs 

N MM2101, MM2101-1, MM2101-21024-bit (256 x 4) static MOS RAM 
~ with separate I/O 
. 

o 
'"'" N 
:E 
:E 

156 

general description 
The National MM2101 is a 256 word by 4 bit static 
random access memory ,element fabricated using N
Channel enhancement mode Silicon Gate technology. 
Static storage cells eliminate the need for refresh and 
the additional peripheral circuitry associated with refresh. 
The data is read out nondestructively and has the same 
polarity as the input data. 

The 2101 is directly TTL compatible in all respects: 
inputs, outputs, and a single +5 V supply. Two ,chip
enables allow easy selection of an individual package 
when outputs are OR-tied. An output disable is provided 
so that data inputs' and outputs'can be tied for common 
I/O systems. The features of this memory device can be 
combined to make a low cost, high performance, and 
easy to manufacture memory system. 

National's silicon gate technology also provides protec
tion against contamination, and permits the use of low 
cost Epoxy B packaging. 

block and connection diagrams 

All 

AI 

AZ 

A3 

A4 

4 

ZI 

ROW 
SELECT 

CELL ARRAY 
3Z ROWS 

lZ COLUMNS 

features 
• Organization 256 Words by 4 Bits 

• Access Time - 0.5to 1.0 IJ.s Max. 

• Single +5 V Supply Voltage 

• Directly TTL Compatible - All Inputs and Outputs 

• Static MOS - No Clocks or Refreshing Required 

• Simple Memory Expansion - Chip Enable Input 

• Low Cost Packaging - 22 Pin Epoxy B Dual-In-Line 
Configuration 

• Low Power - Typically 150 mW 

• Tri-State @Output - OR-Tie Capability 

• Output Disable Provided f6r Ease of Use in Common 
Data Bus Systems .. 

.... ___ 22~o Vee AJ Vce 

...... 1---_8 0 GND 
Az A4 

AI RM 

AO CEI 

AS DO 

A6 eEz 

A1 004 

RIW ZO 
GND 014 

011 DOl 
r-'------""--,.--~~ 00, 

COLUMN 110 CIRCUITS 

Dll 

DIZ 

. DI3 

DI4 

tel 

CE2 

OD 

9 

11 

13 

15 

19 

17 

18 

INPUT 
DATA 

CONTROL 

00, DIJ 

DIZ DOz 

DOl PIN NAMES 

01, .014 DATA INPUT 
AO' A7 ADDRESS INPUTS 
R/W READ/WRITE INPUT 
eel, CE2 CHIP ENABLE 
00 OUTPUT DISABLE 
00, . 004 DATA OUTPUT 
Vec POWER (+5V) 

Order Number MM2101D, 
MM2101-1D or MM2101-2D 

See Package 5 
Order Number MM2101-N, 

MM2101·1N or MM2101·2N 
See Package 17 
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absolute'maximum ratings • 
Ambient Temperature Under Bias OPC to +70°C 
Storage Te.mperature -65°C to +150°C. 
Voltage on Any Pin With Respect to Ground -0.5 V to +7 V I 

Power Dissipation 1 Watt 

~ 

dc electrical characteristics t A = o°c to HO°C, VCC =5 V ± 5% unless otherwise specified. . ) -- ", 

Symbol Parameter Min. Typ.(1) Max. Unit Test Conditions 

III Input Current to JJ.A VIN : 0 to 5.25 V 
ILOH I/O 'Leakage Current[2] 15 JJ.A CEt·: 2.2 V, VOUT = 4.0 V 
ILOL I/O Leakage Cur~ent(2) -50 JJ.A e~l = 2.2 V, VOUT = 0045 V 
ICCl Power Supply Current 30 . 60 mA VIN = 5.25 V, 10 = 0 mA 

TA"; 25°C , 

ICC2 Power Supply Current 
I 70 mA VIN = 5.25 V, 10" OmA 

~. 

TA :ooe 
VIL Input "Low" Voltage -0.5 +0.65 V 
VIH Input "High "Voltage., 2.2 'VCC V , 
VOL Output "Low" Voitage +0.45 V 10L = 2.0 mA 
VOH Output "High" Voltage 2.2 ' V 10H = -l50JJ.A 

Note 1: Typical values are for T A = 2SoC and nominal supply voltage. I 

Note 2, ·.Input and Output tied together. ~ . 

I 

/ 

C apa cit ance' TA = ~5°C, f = 1 MHz 

, Limits (pF) 
Symbol Test Typ. Max. 

CIN Input Capacitance (All Input Pinsl VIN = 0 V 4 8 
'COUT Output Capacitance VOUT ,;, 0 V . 

, 
8 12 

, i 

switching time waveform$ J 
, I 

, 
I 

READC:YCLE '(RIW = "1"1 . WRITE CYCLE (2J 

, 
tRCY • IWCY~ - -ADDRESS ADDRESS - -- 1-

-,..-ICW--:.- _ICO_ 
': I ~ 

, l.-

I -eEt .' fit 

eEZ \. eEZ \. f--' - r-- _ICO_ - - -~ICW-
00 Ii:OMMON 1/01 131 

.1_100'" 
rlOH'" 00 . \ ~ -~ 

'-- ~- - '!..-----=-- IDFII'II--.- tDF.·~tDW~ .r.:.toH , . .-DATA OUT DATA OUT VALID DATA IN X DATA 1111 STAILE X --~'- .... -.--" . 
I - / 

'::~I. IWR ..... 

RM ' 
, 

1 , \ . 

Note 1: tOF is with. respect to the trailing~ge of CE1, CE2, or 00, whichever occurs first. 
Note 2: During the writ8; eVcle, 00 is a logical 1 for common lID and "don't care" for separate liD opera,tion. 
Note 3: <;>0 should be tied low' for separate lID operation. 
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ac electrical characteristics 

MM2101 I 

Symbol Parameter 

READ CYCLE 

tRCY Read Cycle 
tA Access Time 
tco Chip Enable to Output 
too Output Disable to Output· 
tDF!1! Data Output to High Z State 
tOH Previous Data Read Valid after 

change of Address 

WRITE CYCLE 

tWCY Write Cycle 
tAW Write Delay 
tcw Chip Enable to Write 
tow .Data Setup 
tDH Data Hold 
twp Write Pulse 
tWR Write Recovery 

MM2101-1 (500 ns Access Time) 

Symbol Parameter 

READ CYCLE 

tRCY Read Cycle 
tA Access Time 
tco Chip Enable to Output 
too Output Disable to Output 
tDF[1] Data Output to High Z State 
tOH Previous Data Read Valid after 

change of Address 

WRITE CYCLE 

tWCY Write Cycle 
tAW Write Delay 
tcw Chip Enable to Write 
tow Data Setup 
tDH Data Hold 
twp Write Pulse 
tWR Write Recovery 

MM2101-2 (650 ns Access Time) 

Symbol Parameter 

READ CYCLE 

tRCY Read Cycle 
tA Access Time 
tco Chip Enable to Output 
too Output Disable to Output 
tDF[1] Data Output to High Z State 
tOH Previous Data Read Valid after 

change of Address 

WRITE CYCLE 

tWCY Write Cycle 
tAW Write Delay 
tcw Chip Enable to Write 
tow Data Setup 
tDH Data Hold 
twp Write Pulse 
tWR Write Recovery 

TA = o°C to +70°C, VCC =5 V,± 5%, unless otherwise specified . 

Min. Typ. Max. Unit, Test Conditions 
.-

1,000 ns Input Pulse Levels: +0.65 to +2.2 V 
1,000 ns Input Pulse Rise and Fall Times: 
800 ns 20ns 
700 ns Timing Measurement Reference 

0 200 ns Level: 1.5 V 

0 ns Output Load: 1 TTL Gate and 
CL = 100 pF 

1,000 ns rnput Pulse Levels: +0.65 to +2.2 V 
150 ns Input Pulse Rise and Fall Times: 
900 ns 20 ns 
700 ns Timing Measurement Reference 
100 ns Level: 1.5 V 
750 ns Output Load: 1 TTL Gate and 
50 ns CL = 100 pF 

Min. Typ. Max. Unit Test Conditions 

500 ns Input Pulse Levels: +0.65 to +2.2 V 
500 ns Input Pulse Rise and Fall Times: 
350 ns 20 ns 
300 ns Timing Measurement Reference 

0 150 ns Level: 1.5V 

0 ns Output Load: 1 TTL Gate and 
CL = 100 pF 

500 ns Input Pulse Levels: +0.65 to +2.2 V 
100 ns Input Pulse Rise and Fall Times: 
400 , ns 20 ns 
280 ns Timing Measurement Reference 
100 ns Level: 1.5 V 
300 ns Output Load: 1 TTL Gate and 
50 ns CL = 100 pF 

Min. Typ. Max. Unit Test Conditions 

650 ns Input Pulse Levels: +0.65 to +2.2 V 
650 ns Input Pulse Rise and Fall Times: 
400 ns 20.ns 
350 ns Timing Measurement Reference 

0 150 ns Level: 1.5 V 
0 ns Output Load: 1 TTL Gate and 

CL=100pF 

650 ns Input Pulse Levels: +0.65 to +2.2 V 
150 ns Input Pulse Rise and Fall Times: 
550 ns 20 ns 
400 .ns Timing Measurement Reference 
100 ns Level: 1.5 V 
400 ns Output Load: 1 TTL Gate and 

50 ns CL=loopF 

Note 1: tOF is with respect to the trailing edge of CE 1, CE2, or 00, whichever occurs first. 
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MOS,RAMs 

\ 

MM2102, MM2102-1, MM2102~2 
1024-bit fully decodftd $tatic random access memories 

,general description 

The MM2102 family of 1024, word by one bit static 
random access' read write meml)ries are' manufactured 
using N-channelehhancement mode, silicon gate tech
nology. Static storage ,cells eliminate 'the need for clocks 
and refresh. Data in and data out ha'le the same polarity , 
and the read operation is nondestructive. _ ' 

Low threshold silicon gate N-channel technology allows 
complete, DTLITTL compatibility of all inputs and 
outputs as well as a single +5V supply. The separate 
chip enable input (CE) controlling theTRI-SifATE@ 
output, allows easy memory expansion by, OR-tying 
individual devices to a data bUs., 

The simple interface and high performance make the 
MM2102 family ideally suited for those applications. 
for large and small storage capacity. where cost is an 
important design consideration. ' 

block and connection diagrams 

At. 

A. 
\ 

~ A. 

A. 

Ao 

Rli 
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CELL 
ARRAY 

32 ROWS 
3ZCOLUMNS 

I 

COLUMN 110 CIRCUITS 

COl"',1 SELECTOR 

features 

• Single +5V supply 

• ,All inputs and output directly DTLITTL compatible 

• Static operation-no clocks' or refreshing required 

,. Low power 

'.Fast access 

MM2102 
MM2102-1 
MM2102-2 

150 mW/typ 

, > 
'. TRI-STATE output for bus interface 

• Chip enable allows simple memorvexpansion 

• On chip address decode 

• All inputs protected against static discharge 

• -Low cost l6-pin Epoxy B, package 

...,l!.ovcc 

+!..oSlO 

Dual-In-Lin. Package 

A" 1 
I 

As 2 

TDI'VIEW 

Orde1' NumberMM2102D. 
MM2102-1D orMM2102-2D 

See Package 3 
Order'NumberMM2102N. 

MM2102-1N,or MM2102-2N 
See Package 15 

l~ 

500 ns 
650 ns 
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absolute maximum ratings (Note 1) 

Voltage at Any Pin 
Operating Temperature Range 
Storage Temperature Range 
Power Dissipation 
Lead Temperature (Soldering, 10 seconds) 

-o.5V to +7.0V 
O°C to +70°C 

-i)5°C to +l50°C 

1W 
300°C 

dc electrical characteristics 
(T A within operating temperature range, V cc = 5V ±5%, unless otherwise noted.) 

PARAMETER 

Logical"l" Input Voltage (VIH ) 

Logical "O"lnput Voltage (VII.! 

Logical "1" Output Voltage (VDH ) 

Logical "0" Output Voltage IV od 

Input Load Current (ILd 

Output Leakage Current (ILOH) 

Output Leakage Current (ILod 

Power Supply Current (lCC1 ) 

Power Supply Current (lCC2) 

CONDITIONS 

IOL = 1.9 mA 

VIN = 0 to 5.25V 

CE = 2.2V, VOUT = 4.0V 

CE = 2.2V, VOUT = 0.45V 

All Inputs = 5.25V, Data Out Open, 
TA = 2!i°C 

~ All Inputs = 5.25V, Data Out Open, 

TA =O°C 

acelectrical characteristics 
(T A within operating temperature range, Vec = 5V ±5%, unless otherwise specified.) 

See ac test circuit and switching time waveforms. 

PARAMETER 

READCVCLE 

Read Cycle (tRC ) 
MM2102 
MM2102·1 
MM2102·2 

Access Time(tA } 
MM2102 
MM2102·1 
MM2102-2 

Chip Enable to Output Time (tco) 
MM2102 
MM2102-1 
MM2102-2 

Previous Read Data Valid with 
Respect to Address (tOH1) 

Previous Read Data Valid with 
Respect to Chip, Enable. (tOH2) 

CONDITIONS 

R!W= VIH 
R!W= VIH 
R!W= VIH 

MIN 

2.2 

-0.5 

2.2 

MIN 

1000 
500 
650 

50 

o 

TYP 

30 

TVP 

MAX UNITS 

Vcc V 

0.65 V 

V 

0.45 V 

10 p.A 

10 p.A 

-100 IlA 

60 mA 

70 mA 

MAX UNITS 

ns 
ns 
ns 

1000 . ns 
500 ns 
650 ns 

500 ns 
350 ns 
400 . ns 

ns 

ns 
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ac electrical characteristics ,(con't) 

PARAMETER I CONDITIONS I MIN I TVP I MAX ,I' UNITS 

WRITE. CYCLE 

Write Cycle (twc) 
MM2102 I ,000 ns 
MM2102-1 '. 500 ns 
MM21 02-2 650 .ns 

Address to Write Set-up Time (tAW). 
MM2102 200 ns 
MM2102-1 150 .n&, 
MM21 02-2/ "200 ns 

Write Pulse Width (twp) 
MM2102 750 ,ns 
MM2102-1 300 .. ns 
MM21 02-2 ' - 400 ns 

Write Recov!try Time (tw",) 
, . 

50 ns 

Data Set-up Time (tow) 
. 

MM21 02 'I 800 ns 
MM2102,1 330 .. ns 
MM2102-2 . , 450 ns 

Data Hold Time ItOH ) 100 ns 

Chip Enable to, y.trite Set-up Time (tcw ) 
.. \ 

MM2102 900 ns 
MM21 02-1 400 ns' 
MM2102-2 550 ns 

CAPACITANCE 

Input Capacit!loce (All Inputs) (OIN) VIN = OV. TA ='25°C, f = 1.0 MHz 3.D 5.0 pF 
(Note 4) (Note 2) 

Output Capacitance (COUT) (Note 4) VOUT -OV, TA "25°C, f .. 1.0MHz 7.0 
, - 10.0 pF 

(Note 2) 

Note 1.: "Absolute Maximum Ratings" ere those values beyond which the safety of the device cannot be guarant8ec;j. Except for "Operating 
Temperature Range" th!ly are not meant to imply that the devices should'be operated at these limits. The table of "Electrical Charecteristics"/ 
provides conditions for actual device operation. . 
Note 2: Capacitanca is guaranteed by periodic testing. 
Note 3: Positive true logic notation is used: Logical "1" =. most positive voltage level. Logical "0" = most negative voltage level. 
Note 4: Typical Vl!lues are for T A = 25°(}>andnominal supply voltage. 

switching time waveforms . 

Read Cycle / Write Cycle 

toe .... 
v .. , ,I( 

AODRUI , 
J~ v .. _ 

" 
.... r--

v .. -
CHIP 

I EllAlLI 
. V .. - .... ... 

v .. e-M , 
VOL 

i. 

DATA'v:~ 
... 

.~ 
DATAnaal.l 

II _I ,==-v ... 

v .. , r-
AODIIESI ~-' 

.r-tco-

~ 
v .. ,-CHIP '\ _ILl 
VOL 

... 
v ... ,... -r DATA 

OUT 
V ... -r-' --- .... , --

~ 
~ 
N 
6 
N 
I 

N 
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··rJ 
MM2102A, MM·Z102AL family 
1024-bit (1024 )( 1) static random access memories 

general description 
The MM2102A family of high speed 1024 x l-bit static 
random access read/write memories are manufactured 
using N-channel depletion-mode silicon gate technology. 
Static storage cells eliminate the need for clocks or 
refresh circuitry and the resultant cost associated with 
them. 

\ , 

l,.ow threshold silicon gate N-channel technology allows 
complete DTL/TTL compatibility of all inputs and 
outputs as well as a single 5V supply. The separate 
chip enable input (CE) controlling the TRI-STATE® 
output allows easy memory expansion by OR-tying 
individual devices to a data bus. Data in and data out 
have the same polarity. ' 

In addition to the MM2102A, a low power version, 
. the MM2102AL,is also available. This selection offers 

blQck diagram 

a maximum operating current of 33 mA and a guar
anteed standby mode down to a power supply voltage 
of 1.5V~ 

features 
• Single 5V supply 

• All inputs and outputs directly OTL/TTL compatible 

• Static operation~no clocks or refresh 
I 

• TRI-STATE output for bus interface 

• All inputs protected against static charge 

• Access time down to 250 ns 

connect jon . dJagram 

CELL 
ARRAY 

32 ROWS .,..!..oGNU 
32 COLUMNS 

TOP VIEW 

COLUMN 1/0 CIRCUITS 

COLUMN SELECTOR I logic symbol 

'AU 

Ai A& A7 A8 AD 

°OUT 

RM CE 

"'s: o 
N' ~ ;:::... 
IN 
0"'" -~O 
"'N 
-:::.l> 
0" 
t!s: 
xs: 
... N\ _ ... 
en O 
...N 
!l> _.r-
(") ... 
~m 

!3 
"a. = 
0< 
3 
m 
(") 
(") 
CD en en 
3 
CD 
3 
o .. _. 
CD en 
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absolute maximum ratings (Note 1) operating conditions 
Voltage at Any Pin -o.5V to +7V MIN MAX UNITS , 
Voltage at Any Pin -o.5V to +7V 

Supply Voltage (Vee) 4.75 5.25 V 

Storage Temperature -65°e to +150o e Ambient Temperature ITA) 0 +70 °e 

Power Dissipation lW Input Lo!", Voltage -0.5 0.8 V 
Lead Temperature (Soldering, 10 seconds) 300"e Input High Voltage 2.0 Vee V 

I 

dc el~ctrical characteristics T A = oOe to +7oo e, Vee = ±5%, unless otherwise specified. 

MM2102A, MM2102AL, 

SYMBOL PARAMETER 'CONDITION 
MM2102A-2, MM2102A-2L, 

UNITS 
MM2102A-4 MM2102A-4L , 

MIN MAX MIN MAX 

III I nput load Current VIN = 0 to 5.25V 10 10 J.lA 

IlOH Output leakage Current C'E = 2V, VOUT = 2.4V 5 5 J.lA 

IlOl Output leakage Current C'E = 2V, VOUT = O.4V -10 -10 J.lA 

ICC Power Supply Current All Inputs = 5.25V, 50 31 mA 

Data Output Open, 

TA = 25°C 

ICC Power Supply Current All Inputs = 5.25V, 55 33 mA 

Data Output Open, 

TA "'O°C 

VOL Output low Voltage IOL = 3.2 mA 0.4 0.4 V 

VOH Output High Voltage IOH = -200 jlA 2.4 2.4 V 

Note 1: "Absolute Maximu", Ratings" are those values beyond which the device may be permanently damaged. They do not mean the device 
may be operated at these values. 

ac electrical characteristics (With standard load) TA= O°C to +7ooe, Vee = 5V ±5%unless otherwise specified. 

MM2102A-2, MM2102A, MM2102A-4. MM2102A-6, 
SYMBOL PARAMETER MM2102A!2L MM2102AL MM2102A·4L MM2102A-6L UNITS 

MIN MAX MIN MAX MIN MAX MIN MAX 

READ CYCLE (Figure 1) 

tRC Read Cycle 250 350 450 650 ns 

tA AccessTime 250 350 450 650 ns 

tco Chip Enable to Output , 100 150 . 200 200 ns 

Time 

tOHl Previous Read Data Valid 40 40 40 50 ns 

with Respect to Address ' 

tOH2 Previous Read Data Valid 0 0 0 0 ns 

with Respect to Chip 

Enable 

8C electrical characteristics (With standard load) T A = oOe to +70°C. Vee = 5V ±5% unless otherwise specified. 

MM2102A-2, MM2102A, MM2102A-4. MM2102A-6. 
SYMBOL PARAMETER MM2102A-2L MM2102Al .... MM2102A-4L MM2102A-6L UNITS 

MIN MAX MIN I MAX MIN MAX MIN I MAX 

WRITE. CYCLE (Figure 2) \ 

twc Write Cycle , 250 350 450 650 ns 

tAW Address to Write Set-Up 20 20 20 20 ns 

twp Write Pulse Width 100 150 200 200 ns 
I 

tWR Write Recovery Time 0 0 0 0 ns 
..... 

tow Date Set-Up Time 85 125 175 175 ns 

tDH Data Hold Time 0 0 0 0 ns 
, 

tcw Chip Enable To Write 100 150 200 200 ns 

Set-Up 
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acelectrical characteristics TA = 25°C, f = 1 MHz 

SYMBOL PARAMETER 
LIMIT (pF) 

TYP MAX 

CAPACITANCE 2 

~IN Input Capacitance (All Inputs V,N = OV) 3 5 

COUT Output Capacitance, Vo = OV 4 6 

ac test circuit 

Vce' 

T 
CL = IOOpF 

switching time waveforms 

~----twc-----o-i 

VIH 

ADDRESS ' 

VIL 

VIH 

ADDRESS 

CHIP 
eNABLE 

DATA 
OUT 

VIH--I'---_ 

VIL --f-----'------+-i-' 
10HZ 

VOH-----------~ 

VOL-------------' 

IOHI 

FIGURE 1. Read Cycle 

VIH 
CHIP 

ENABLE 

~-----I~----~ 

• VIL --f--~ ..... --------j..I 
REAOI 
WRITE 

VIH--_ 

VIL ----,-------....;...1 
1------- IDW------l 

DATA STABLE 

FIGURE 2. Write Cycle 

N~te <D: . Input reference level for timing is 1.5V. 
Note@>: VOH = 2V is reference level for output high. 
Note@>: VOL = O.IJV is reference level for output low. 
Note @): Input rise and fall times are 10 ns. 
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~ .. MOS RAMs 

, MM2102 MD, MM2102-2MD military temperature range 
1024-bit fully decoded static random access memories 

geheral description 

The'MM2102 family of 1024 word by one bit static 
random access read write memories are manufactured 
using N-channel enhancement mode silicon gate tech
nology.Static storage cells eliminate the need for clocks 
and refresh. Data in and data' out have the same polarity 
and the read operation is nondestructive. 

Low threshold silicon gate N-channel technology allows 
complete DTUTTL compatibility of all inputs and 
outputs as well as a single +5V supply. The separate 
chip enable input (CE) controning the TRI-STATE® 
output allows easy memory expansion by OR-tying 
individual devices to a data bus. 

The simple interface arid high performance make the 
MM2102family ideally suited for those applications, 
for large and small storage capacity, where cost is an 
important design consideration. 

block and connection diagrams 

AD 

A1 
CElL 

ARRAY 
A2 32 ROWS 

32 COLUMNS 

A3 

A4 

R/W COLUMN 119 CIRCUITS, 

COLUMN SELECTOR 

CE 

A6 AI AB A9 

© Ie MASTER 1971 

features 

• Single +5V supply 

• All inputs and output directly DTUTTL compatible 

• Static operation-no clocks or refreshing required 

• Low power 150 mW typ 

• Fast Access 

MI\II21 02 
MM2102-2 

• TRi-STATE output for bus interface 

• Chip enable allows simple memory expansion 

• On chip address decode 

• All inputs protected against static discharge 

• -55°C to +125°,COperation 

Dual-In-Line Package 

.-!!-o 

.,.l..o GNU 
A6 

A5 A8 

R/W 

Al 

A2 

1ps 
650 ns 

A3 DATA IN 

A4 Vee 

AD 

TOP VIEW 

Order Number MM2102MD 
or MM2102-2MD 

See P&ekage 3 
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absolute maximum ratings (Note 1) 

, 

Voltage at Any Pin -o.5V to +7.0V 
Operating Temperature Range -55°C to +125°C 

Storage Temperature Range -65°C to +150°C 

Power Dissipation 1W 
Lead Temperature (Soldering, 10 seconds) 300o~ 

-

dc electrical characteristics 
(T A within oper;;lting temperature range, Vee = 5V ±10%, unless otherwise noted.) 

PARAMETER CONDITIONS 

VIH Logical "l",lnput Voltage : 

V IL Logical "0" Input Voltage 

VOH Logical "1" Output Voltage IOH = -100/JA 

VOL Logical "0" Output Voltage IOL = 2,1 mA 

ILl Input Load Current VIN = 0 to 5,5V 
-

ILOH Output Leakage Current CE = 2,2V, VOUT = 4,OV 
-

ILOL Output Leakage Current CE = 2,2V, VOUT = 0,45V 

ICCl Power Supply Current All Inputs = 5.5V, Data Out Open, 

T A = 25°C, (Note 4) 

Icc2 Power Supply Current All Inputs = 5.5V, Data Out Open, 

T A'= -55°C to +125°C 

, 

ac electrical, characteristics 
(T A within oper~ting temperature range, Vcc = 5V ±10%, unless otherwise specified,) 
See ac test circuit and switching time waveforms. 

PARAMETER CONDITIONS 

READ CYCLE 

t RC Read Cycle 
-

MM2102 RIW = VIH 
-

MM2102·2 R/W = VIH 

tA Access Time 

MM2102 

MM2102-2 

teo Chip Enable to Output Time 

MM2102 

MM2102-2 

tOHl Previous Read Data Valid with 

Respect to Address 

tOH2 Previous Read Data Valid with 

Respect to Chip, Enable 

766 

, 

MIN TYP MAX UNITS 

2.2 Vee V 

-0.5 0,65 V 

2,2 V 

0,45 V 

10 /JA 

10 /JA 

-50 /JA 

25 45 mA 

55 mA 

MIN TYP MAX UNITS 

/ 

1000 ns 

650 ns 

1000 ns 

650 ns 

500 ns 

400 ns 
I 

50 ns 

0 ns 
\ 
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ac; electrical char .. cteristics(~on 't) 

PARAMETER I CONDITIONS I MIN I TYP I MAX I UNITS 
, 

WRITE CYCLE 

twc ' Write Cycle 

MM2102 1000 ns 

MM2102-2 
, 

650 ns 

" tAW Address to Write Set-Up Time 

MM2102 200 ns 

MM2102-2 200 ns 

twP Write Pulse Width 

MM21 02, 750 ns 

MM2102-2 400' ns 

tWR Write Recovery Time 50 ns 

tow Data Set-Up Time 

MM2102 800 1)5 

MM2102-2 450 ns , 
tOH Data 1iold Time 100 ns 

tew Chip Enable to Write Set-Up Time , 

MM2102 900 ns 

MM2102-2 550 ns 

CAPACITANCE 

C1N Input Capacitance (All Inputs) V1N =OV, TA = 25°C, f=.1.0MHz 3 5 pF 

(Notes.,2 and 4) 
! 

COUT Output Capacitance VOUT '" OV, T A'" 25°C, f '" 1.0 MHz 7 10 pF 

(Notes 2 and 4) \ 

Note 1:) "AbSOlute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range," they are not meant to imply that'the devices should be operated at these limits. The ,table, of "Electrical Characteristics" 
provides conditions for actu?1 device operation_ " 
Note 2: Capacitance is guaranteed by periodic teSting. 
Note 3: Positive true logic notation, is used: Logical ''1'' = most positive voltage levlll, Logical "0" = most negative voltage level., 
Note 4: Typical values are for T A = 2lfC and nominal supply voltage. ' 

( 

switching time waveforms 

Read Cycle 

..... ----t .. -----f 
V .. __ ------_'_ 

ADDRESS " f , 
'...1\ J'--

CHIP v .. -+------J-~- :£ 
ENAILE '\ " , 

V .. 
~----tA ~~ 

DATA v... ,'r '""' V-
OUT VOL __ -----...IJ'- -' '-

.... :AlI __ .. _~ .. ,.SV .... 1 
_ ........ :::8 ... 

-t..,f--

, 
Write Cycle 

Iwc 

v .. , 
ADDRUS ,...I \ 

v .. 
lew , v"-i CIIIP 
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--. tAW two 

V," 4 u: 
v .. .... 
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DATA DATA CAlI DATASTAILE 
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VOL 
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~ MOS RAMs 
~ 
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..-
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N 
~ MM2111. MM2111-1. MM2111-21024 -~it (256 x 4) static MOS RAM 
..::: with common 1/0 and output disable 

768 

. general description 
The National MM2111 is a 256 by 4 static random 
access memory element fabricated using N-channel 
enhancement mode Silicon Gate technology. Static 
storage cells eliminate the need for refresh and the 
peripheral circuitry associated with refresh. The data is 
read out nondestructively and has the same polarity as 
the input data. Common Data Input/Output pins are 
provided. 

The 2111 is directly TTL in all respects: inputs, outputs 
and a single +5 V supply. The two Chip-enables lallow 
easy selection of an individual package when outputs 
are OR-tied. The features of this memory device can be 
combined to make a low c9st, high performance, and 
easy to manufacture memory system. 

National's silicon gate rechnology provides excellent 
protection against contamination and permits the use of 
low cost Epoxy B packaging. 

block and connection diagrams 

AO 

Al 

A2 

A3 

17 
A4 

16 
RIW 

11 
1/01 

1/02 
12 

13 
1/03 

1/04 
14 

ROW 
SELECT 

INPUT 
DATA 

CONTROL 

MEMORY ARRAY 
32 ROWS 

32 COLUMNS 

COLUMN 110 CIRCUITS 

COLUMN SELECT 

AS 

features 
• Organization 256 Words by 4 Bits 

• Common Data Input and Output 

• Single +5 V Supply Voltage 

• Directly TTL Compatible - All Inputs and Outputs 

• Static MOS - No Clocks or Refreshing Required 

• Access Time - 0.5 to 1.0 JlS Max. 

• Simple Memory Expansion - Chip Enable Input 

• Low Cost Packaging - 18 Pin Epoxy B Dual-In-line 
Configuration 

• Low Power - Typically 150 mW 

• Tri-State ® Output - OR-Tie Capability 

~VCC 

---.!.o GNO 

A3 VCC 

A2 A4 

Al RIW 

AO eEl 

A5 1/04 

A6 1/03 

A7 I/OZ 

GNO 1/01 

00 tEz 

PIN NAMES 

AO-A7 
OD 
R/W 
eE, 
CE2 
110,-1/04 

ADDRESS INPUTS 
OUTPUT DISABLE 
READ/WRITE INPUT 
CHIP ENABLE' 
CHIP ENABLE 2 
DATA INPUT/OUTPUT 

Order Number MM2111D. 
MM2111-1D or MM2111-2D 

See Package 4 
Order Number MM2111N, 

MM2111-1N or MM2111-2N 
See Package 16 
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, 3: 
absolute maximum ,ratings 3: 
Ambient Temperature Under Bias O°C to +70°C 
Storage Temperature -65°,C to +1 50° C 

N ... ... ... . 
Voltage On Any Pin With Respect to Ground' -0.5Vto+7V 

, Power Dissipation 1 Watt 3: 
3: 
N ... 

- :::t , I 

~ 

dc electrica, characteristics TA = o"c to +70°C. VCC = 5 V ±5%, unless otherwise specified. 
\ 

Symbol Parameter Min. Typ.(1) Max.' , Unit Test Conditions 

:t 
3: 
N 

III Input Current 10 , p.A YLN = 0 to 5.25 V , 
ILOH I/O Leakage Current(2) 15 p.A CE = 2.2 v. VI/O = 4.0 V ' 
tLOL I/O Leakage Current[2) ':'50 p.A 'CE = 2.2 V, VI/O =0.45 V 

:I 
I 

N 

ICCl Power Supply Current 30 " 60 mA VIN = 5 .. 25 Vi 11/0 = 0 mA 
\ TA;'25°C , 

ICC2 Power Supply Current ) 70 mA VIN = 5.25 V, 11/0 = 0 mA 
- TA = O°C 

I, 

. VIL, Input "Low" Voltage -0.5 to·65 V 
VIH Input "High'! Voltage 2.2 Vee V 
VOL Outpcit "Low" Voltage +0.45 V 10L = 2.0 mA 
VOH Output "High" Voltage 2.2 V 10H = -150p.A 

,Note 1: Typical values are for T A = 25°C and nominlll supply voltage. 
, \ 

, . 
~ 

capacitance TA = 25°C, f = 1 MHz 

Symbol Test 
Limits (pFI 

Typ. Max. 

CIN Input Capacitance (AI/Input Pins} VIN = 0 V 4 
-

8 
CI/O I/O Capacitance V 1/0= 0 V 10 15 

, 
" 

) , 

" 

, switching time waveforms I 

READ CYCLE (R/W= "1"1 WRITE CYCLE 
i 

tRCY • ,twCY 
-- - - I 

ADDRESS 
, 

ADDRESS - - -
,1;--tCD- tew ~ 

/' - f -nl,'~2 ,\. fEl, fE2, \. 
-I ..... too .... 

OUTPUT DISABL E '\ J 10H-, ... OUTPUT DISAB'!..J .. 
'!.-tDF(I)- "'":-toF' 

tliw ____ 
tD~~ -tA-., , .... - .... -~~- - " /' '_I, 

DATA I/O DATA OUT VALID DATA I/O ~ DATA IN STABLE .l. -- ----~IIIIIIII!' ,-
I 1 , twp 'WR-

" 

READ/WRITE 
I-tAW 

\. 
'I . 

Note 1: tOF is wi'th respect to the trailing ed911 of CE,l, CE2, or 00, whichever occurs first: 

\ 
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ac electrical characteristics 

MM2111, 

Symbol Parameter 

~EADCYCLE 

tRCY Read Cycle 
tA Access Time 
teo Chip Enable to Output 
too Output Disable to Output 
tDF[l], ' Data Output to High Z State 
to. .. Previous Data Read Valid after 

change of Address 

WRITE CYCLE 

tWCY' Write Cycle 
tAW Write Delay 
tew Chip Enable to Write 
tow Data Setup 
tDH Data Hold 
twp Write Pulse 
tWR Write Recovery 

MM2111·; (500 ns Access Time) -
Symbol I Parameter 

READ CYCLE 

tRCY Read Cycle 
tA Acc~ss Time 
tco Chip Enable to Output 
too Output. Disable to Output 
tDF[~] Data Output to High Z State 
tOH Previous Data Read Valid after 

change of Address 

WRlTE CYCLE 

tWCY Write Cycle 
tAW Write Delay 
tcw Chip Enable to Write 
tow Data Setup 
tDH Data Hold 
twp Write Pulse 
twR Write Recovery 

MM2111·2 (650 ns Access Time) 

Symbol Parameter 

READ CYCLE 

tRCY Read Cycle 
tA, Access Time 
tco Chip Enable to Output 
too Output Disable to Output 
tDF(ll Data Output to High'Z State 
tOH Previous Data Read Valid after 

change of Address -

WRITE CYCLE 

tWCY Write Cycle 
tAW Write Delay 
tew "Chip Enable to Write 
tow Data Setup 
tDH Data Hold 
twp Write Pulse 
tWR, Write Recovery 

/ 

TA':' o°c to +70°C, VCC = 5 V ± 5%, unless otherwise specified. 

Min. Typ. Max. Unit Test Conditions 

1,000 ns i Input Pulse Levels: +0.65 to +2.2 V 
1,000 ns Input Pulse Rise and Fall Times: 
800 ns 20 ns 
700 ns Timing Measurement Reference 

0 200 ns Level: 1.5 V 
Output Load: 1 TTL Gate and 

0 ns 'CL = 100 pF 

1,000 ns Input Pulse Levels: +0.65 to +2.2 V 
150 ns Input Pulse Rise and Fal,l Times: 
900 ns 20 ns 
700 ns Timing Measurement Reference 
100 ns Level: 1.5 V 
750 ns Output Load: 1 TTL Gate and 

50 ns CL = 100 pF 

, 

I Min. I Typ., I Max. I Unit -I Test Conditions 

500 ns Input Pulse Levels: +0.65 to +2.2 V 
500 ns Input Pulse Rise and Fall Times: 

' 350 ns 20 ns 
300 ns Timing Measurement Reference 

0 150 ns Level: 1.S V 

a Output Load: 1 TTL Gate and 
ns Cl = 100 pF 

, 

sao ns Input Pulse Levels: +0.65 to +2.2 V 
100 ns Input Pulse Rise and Fall Times: 
400 ns 20 ns 
280 ns Timing Measurement Reference 
100 ns Level: L5 V 
300 ns J Output Load: 1 TTL Gate and 
50 ns CL=100pF 

' , 

Min. Typ. Max. Unit Test Conditions 

650 ns Input Pulse Levels: +0.65 to +2.2 V 
650 ns Input Pulse Rise and Fall Times: 
400 ns 20 ns " 

350 ns Timing Measurement Reference 
0 1S0 ns Level: 1.5 V 

0 ns 
Output Load: 1 TTL Gate and 

CL = 100 pF 

-
650 ns Input Pulse Levels: +0.65 to +2.2 V 
150 ns InputPulse Rise and Fall Times: 
550 ns 20 ns 
~OO ns Timing Measurement Reference 
100 ns Level: 1.5 V 
400 ns Output Load: 1 TTL Gate and 
SO ns CL=loopF 

, 
, 
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MOS RAMs 

MM2112, MM2112-2 1024-bit. (256 x 4) static MOS RAM 
with coml'l1on data I/O . 

general description 
The National MM2112 is a 256 by 4 static random, 
access memory element fabricated using N-Channel 
enhanc.ement mode SiliCon Gate tech'noI ogy!. Static 
storage cells. eliminate the need for refresh and the 
peripheral Circuitry associated with ref~esh. The data is 
read out nondestructively and has thes/1me polarity as 
the input data. Common Data 'Input/Output pins are 
provided. 

The MM2112 is direct~y TTL in all respects: inputs, 
outputs and a single +5 V supply. The Chip-enable 
allows easy selection of an individual package when 
outputs are OR-tied. The features of this memory device 

'can be combined to make a low cost, high performance, 
and easy to manufacture memory system. 

National's silicon gate technology provides excellent 
protection against contamination ahd, permits tile use of 
low cost Epoxy B packaging. 

block ,and connection diagrams. 

AO 

AI 

A2 

A3 

A4 
15 

1/01 
9 

1/02, 
10 

1/03 
11 

12 
1/04 

@.IC MASTER 111'17 

MEMORY ARRAY 
32 ROWS 

32 COLUMNS 

COLUMN 1/0 CIRCUITS 

COLUMN SELECT 

features 
• Organization 256 Words by 4-Bits r Common Data Input and,Output 

• Single +5 V Supply Voltage 

• Directly TTL Compatible - All Inputs and Outputs 

• Static MOS - No Clocks or Refreshing Required 

• Access Time - -0.65 to 1 p.s Max. 

• Sim'ple Memory Expansion - _~hip Enable Input 

• Low Cost Packaging - 16 Pin EpQxy B Dual-In-Line 
Gonfiguration 

• Low Power - Typically 150 mW 

• Tri-State ® Output - QR-Tie Capability' 

1& 
-----"0 Vcc 

--...!.o GND 

PIN NAMES 

i \. 

vce' 

A4 

RIW 

CE' 
1/04 

1/03 

1/0j 

. 'AO:A1' ADDRE~S INPUTS 
R/W READ/WRITE INPUT 
CE CHIP ENABLE INPUT 
1/0,-1/04 DATA INPUT/OUTPUT 
VCC POWER (+5 VI 

Order Number MM2112D 
or MM2112~21) 
see P_age 3 

Order Numbllr MM2112N 
or MM2112-2N' 
Sea Package 15 

~. 
~ 
N 
:::t 
.N 

I 

N 
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-
absolute maximum ratings 
Ambient Temperature Under Bias O°C to +70"C 

, Storage Temperature -65°C to +150°C \ 

Voltage Qn Any Pin With Respect ,to G~ound ~0.5 V to +7 V 
Power Dissipation 1 Watt 

dc electrical characteristics _ TA= o°c to +70°C, VCC = 5 V ± 5% unles~ otherwise specified. 

Symbol Parameter Min. Typ.ll] Max. Unit Test Conditions 

ILl _ Input Current 10 /J.A VIN = 0 to 5.25 V_ 
ILOH- I/O Leakage Current 15 IlA CE = 2.2 V, V 110 = 4.0 V 
ILOL I/O Leakage Current ':'50 IlA ~ = 2.2 V, V,/O = 0.45 V 
ICC1 Power Supply Current 30 60 mA VIN = 5.25 V, 11/0 = 0 mA 

TA = 25°C 
ICC2 Power Supply Current 70 mA VIN = 5.25 V, 11/0 = 0 mA 

TA =O°C 
VIL Input "Low" Voltage -0.5 +0.65 V-
VIH Input "High" Voltage 2.2 VCC V 
VOL Output "Low" Voltage 

, 
+0.45 V 10L = 2 mA 

VOH Output "High" Voltage 2.2 V 10H = -1501lA 

Note 1: Typical values are for T A = 25°C and nominal supply voltage. 
~ , 

, 

capacitance T A = 25°C, f = 1 MHz 

Symbol Test 
Limits (pF) 

Typ. Max. 

CIN Input Capacitance (All Input Pins) VIN = 0 V 4 8 
CliO I/O Capacitance VI/O =,0 V 10 18 

-

switching time ~aveforms 
! ( 

READ CYCLE (R/W= "1") 

-- 1_-

- ,-
.1- tCO--

CE-ol \ - j~=tOH tC~i< - ~ ".rul/uu,ru 
/' 

. 
WRITE CYCLE #1 ! WRITE CYCLE #2 

tWCYI • tweY2 .. .. • - 1- - ,-
ADDRESS ADDRESS -

- l'+-teSI __ ~"CHI -M H:CHZ 
,-

-tesz --CE \. J CE J 
l t:::.tln!l- ]_tDWZ" 

INPUT/OUTPUT ~ DATA IN 
I INPUT 10 UTPUT IOATAIN X STABLE STABLE 

tDH1C1l-
.~ twoz __ .~- : 1-- tDHZ(1) 

REAOiWRITE 
' -

READiWRITE 

_tWRZ-J -- tAWI _tWPI_ f--tWRI- _tAWZ· 

I 

, 
Note 1: Data Hold Time ITOHI is referenced to the trailing edge of CHIP ENABLE (CEI or REAolWRITE (R/WI whichever comes first. 
- -
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ac electrical characteristics T A '" '00 C to +7'0° C, V CC = 5 V ± 5% unless otherwise specified. 
) 

/ 
3: 
3: 
N 
::t 
N \ 

MM2n2 

Symbol Parameter ". 
READ CYCLE 

tRCY Read Cycle 
tA Access Time , 
tco Chip Enable to Outpu~ Time 
.tCD Chip Enable to Output Disable Time 
tOH Previous Read Data Valid After 

Change. of Address . , 

" .WRITE CYCLE #1 

tWCYl Write Cycle 
tAW 1 AddresS to Write, Setup Time 
tDWl Write Setup Time 
twPl Write Pulse Width 
tCSl . Chip Enable Setup Tim~ 
tCHl Chip Enable Hold Time 
tWRl Write Recovery Time 
tDHl Data Hold Time 

WRITE CYCLE #2 , 

tWCY2 Write Cycle' , 

tAW2 Address to Write Setu'p Time 

tDW2 Write Setup Time 
tWin Write to Output Disable Time 
tCS2 Chip Enable Setup Time 

. tCH2 Chip Enable Hold lime 

tWR2 Write Recovery Time 

tOH2 Data Hold Time 

MM2112-2 (650 ns Access Time) 

Symbol -Parameter 

READ CYCLE 

tRCY Read Cycle 
tA ,. Access Time 
tco Chip Enable to Output Time 
tco Chip Ena.ble to Output Disable Time . 
tOH Previous Read Data Valid After 

Change of Address 

WRnE ~YCLE'#l 

tWCYl ,Write Cycle 
tAWl Address to Write Setup Time 
tDWl Write Setup Time 

two 1 Write Pulse Width 
tCSl Chip Enable.Setup Time 

tCHl Chip Enable Hold ,Time 
tWRl Wr'ite Recovery Time 
tDHl Data Hold Time 

WRITE CYCLE #2 

tWCY2 " Write Cycle, 

tAW2 Address to Write Setup'Time 

tDW2 Write Setup Time 
tW[)2 '. Write to Ol,ltput Disabl,e Time 
t(:S2 Chip Enable Setup Time 

tCH2 Chip Enable HO~ Time 
tWR2 Write Recovery dme 

tDH2 ' Data Hold Time 

@) Ie MASTER'1977 

Min. Typ. Max. Unit 

1,'000 ns 
1,'0'0'0 ns 
8'0'0 ns 

'0 2'0'0 
! 
ns 

50 ns 

850 ns 
150 ns 
650 ns 
650 ns 

'0 1'00 ns 
'0 ns 

5'0 ·ns 
1'00 ns 

1,'05'0 
, 

ns 
150 ns 
65'0 ns 
2'0'0 ns 

'0 ns 
'0 ns 
5'0 ns 

1'0'0 ns 

Min. Typ. Max. Unit 

650 ns 
650 ns 
50'0 ns 

'0 '" 15'0 ns 
50 ns 

5'0'0 ns 
1'0'0 os ( 
35'0 ' ns 
350 ns , 

'0 5'0 ns 
'0 ns 
50 / ns 
50 i ns 

7'0'0 ns 
1'0'0 ns 
35'0 ns 
2'0'0 ns 

'0 ns 
'0 ns 

5'0 ns 
5'0 ns 

Test Conditions 

Input Pulse Levels: +'0.65 to +2.2 V 
Input Pulse Rise and Fall Times: 

20 ns 
Timing Measurement Reference, 

. Level: 1.5 V' , 
Output Load: 1 TTL Gate and 

CL = lQQpF 

J 

Input Pulse Levels: +'0.65 to +2.2 V 
Input Pulse Rise and Fall limes: 

2'0 ns ., 

Timing Measurement Refere'nce 
Level: 1.5rV 

Output Load: 1 TTL Gate and 
CL = 1'00 pF 

Input Pulse Levels: +'0;65 to +2.2 V 
Input Pulse Rise and 'Fa" Times: 

2'0 ns 
Timing Measurement Reference, 

Level: 1.5 V . 
Output Load: 1 TTL Gate and 

CL'" 1'0'0 pF 

Test Conditions 

. Input Pulse LE/vels: +0.65 to +2.2 V 
Input Pulse Rise and Fa" Times: 

2'0 n,s • 
Timing'Measurement Referen'ce 

Level: 1.5 V 
Output Load: 1 TTL Gate and 

CL=l'O'OpF 

. 
~ 
3:' 
N 
::t 
N 

I 

N 

Input Pulse Levels: t'O.65 to +2.2 V ' 
Input Pulse ,Rise and Fa" Times; 

.2'0 ns 
Timing Measurement Reference 

Level: 1.5 V 
Output Load: 1 TTL Gate and 

, CL= 1'0'0 pF 
,r 

,Input Pulse Levels: +'0.65 to +2.2 V 
Input Pulse Rise and Fa" Times: 

2'0 ns 
Timing Measurement Reference 

Level: 1.5 V 
Output Load: 1 TTL Gate anQ 

CL';' 1'0'0 pF 

. 
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MM5255,MM5256, MM5257 4k static random access memories 

general desCription 

MM5255, MM5256, and MM5257 are 4096-bit random 
access memories, fabricated with N-channel silicon gate 
technology. The devices are TTL compatible on all inputs 
and outputs, including power supplies. All interna.1 
timing is generated from the chip enable and read/write 
control. The memories are designed to retain data in a 
10"'L.e.o~er mode of operation selected by a TTL "high" 
on CE pm. . 

These 4k static RAMs have been designed with minimum 
production costs as a prime criterion. A unique cell 
design is used to minimize chip size. 

This unique memory cell, along with other design 
features in the on-chip peripheral circuits, yields a high 

, performance memory devi.ce. . 

features 

• Fully TTL COmpatible 

• Single Power Supply, +5V 

• Fast Access, 250 ns 

• Address and Data Registers On Chip 

• Common I/O - MM5255 Only 

• Power with CE "High" - < 200mW 

• PoWer with CE"Low" - 400mW 

organization 
4096 x 1, 18 Pin Package: MM5257 

1024 x 4, 18 Pin Pack~ge: MM5255 

1024 x 4,22 Pin Package: MM5256 

Separate I/O Pins 

Common I/O Pin 

Separate I/O Pins 

!: 
!: 
CIt 
N 
CIt 
CIt 
~ 

!: 
5: en 
N en 
.(7) 
~ 

5: 
iC en 
N 
CIt 
--a 
~ 
~ 

& ... 
~--------------~~--------------------------------------------------------------~ ... n 

connection di,grams 

MM5255 MM5256 

A Vee A 
A A A 
A A A 
A 'A A 

A A 
1/01 . 011 
1102 001 

eE OIZ 
GNO DOZ 

CE 
. , GND 
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MM5257 

Vee A 

A A 
A A 

A A 
A A 
A A 

014 00 

004 WE 
GND 

Vee 
A 
A 

A 

01 
eE 

; 
:::J 
Q. o 
3 
C» 
n n 

I 
3 
CD 
3 o ... ... 
CD 
U). 
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MOS RAMs 

MM52691024--bit (256 x 4) fully decoded static RAM 
with on chip registers 

general description 
The National MM5269 is a 256 word x 4 bit Static 
Random Access Memory device fabricated using N
Channel enhancement mode Silicon Gate technology. 
Static storage cells. eliminate the need for refresh and 
the additional peripheral circuitry associated with refresh. 
Data in and data out have the same polarity. 

The MM5269.is fully TTL compatible including inputs, 
outputs and power supply. The chip enable input allows 
memory expansion and the address latch feature elim
inates the need for external address registers. The output 
enable is provided for systems which use a common 
input/output data bus. All of the featu res of this 
memory device can be combined to make a low cost, 
high performance and· easy to manufacture memory 
system. System design costs are also minimized because 
of the ease-of-use of the MM5269. 

block and connection diagrams 

AD 

Al 
MEMORY ARRAY 

AZ ROW 32 ROWS 
SELECT 32 COLUMNS 

A3 

A4 

DI4 

013 

OIZ 

011 

CE 

©IC MASTER 1977 

National's Silicon Gate process provides protection 
against contamination and permits the use of low cost 
Epoxy B packaging. 

features 
• Organization 256 Words by 4 Bits 

• Access' Time - 0.5 to 1.0.ps 

• On Chip Address and Chip Enable Registers 

.•. Directly TTL Compatible - All Inputs and Outputs 

• . Single +5 V PowerSupply 

• Tri·State ® Output - OR-Tie Capability 

• Output Enable for Common Data Bus Systems 

• Static Memory - No Refresh Required 

• Packaged in a22 Pin Epoxy B Dual-ln·Line 

22 AJ vee • o Vee 
8 A2 21 A4 

• o GNO 
Al 20 WE 

AO 19 ef 

A5 18 DE 

A6 17 LATCH 

A7 16 004 

GNO 15 014 
004 

011 9 ' 003 14 

001 10 13 01 3 
003 

11 OIZ 12 OOz 

002 
Order Number MM5269D 

See Package 5 
001 Order Number MM5269N 

See PackalJ8 17 
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absolute maximum ~atings 
Voltage at Any Pin -0.5 V to +io V 
Operating Temperature O°C to +70°C 
Storage Temperature -65°C to +l50°C 
Power Dissipation 1 Watt 
LEiad Temperature (10 s) 300°C 

dc electrical characteristics (VCC = 5.0 V ± 5%, o°c.;;;;; TA';;;;; +70°C) 

Symbol Parameter Min. Typ. Max. Unit Test Conditions 

VIH Logic "1" Input Voltage 2.2 VCC V 
VIL Logic "0" Input Voltage -0.5 0.65 V 
VOH Logic "1" Output Voltage 2.2 V 10H = -150 jJ.A 
VOL Logic "0" Output Voltage 0.45 V IOL = 2.0 mA 
III Input Load Current 10 jJ.A ~V .;;;;; VIN .;;;;; 5.0 V 
ILOH Output Leakage Current 15 jJ.A CE = 2.2 V, Vo = 4.0 V 
ILOL Output Leakage Current -50 jJ.A CE = 2.2 V, VO= 0.45 V 
ICC Power Supply Current 70 mA VIN = 5.25 V, 10 = 0 mA, TA = O°C 

ac electrical characteristics (VCC = 5.0 V ± 5%, o°c.;;;;; TA';;;;; +70°C) 

Symbol Parameter Min. Typ. Max. Unit Test Conditions 

READ CYCLE 

tRCY Read Cycle 1,000 ns 
tA or Access Time 1,000 ns Input Pulse Levels: +0.65 to +2.2 V 

tACL 
Input Pulse Rise and Fait Times: 

20 ns 
tOE Output Enable to Output Time 500 ns Timing Measurement Reference 
tLP Latch Pulse Width 200 ns Level: 1.5 V 
tAS ADD & CE to Witch Setup Time 100 ns Output Load: 1 TTL Gate and 
tAH ADD ~ CE to Latch Hold Time 100 ns CL = 100 pF 

WRITE CYCLE 

tWCY Write Cycle 1,000 ns 
tAW Address and CE to Write Setup 200 ns 

Time 
Input Pulse Levels: +0.65 to +2.2 V twp Write Pulse Width 650 ns I 

tWR Write Recovery Time 50 ns Input Pulse Rise and Fall Times: 
20 ns 

too Write to Output Disable Time 400 ns Timing Measurement Reference 
tDW Data Setup Time 350 ns Level: 1.5 V 
tDH Data Hold Time 100 ns Output Load: 1 TTL Gate and 
tcw Chip Enable to Write 750 ns CL = 100 pF 
tLP Latch Pulse Width 200 ns 
tAS Add & CE to Latch Setup Time 100 ns 
tAH Add & CE to Latch Hold Time 100 ns 

switching time waveforms 

READ CYCLE (WE = "0") WRITE CYCLE 

I tWCY 

tReY . LATCH ~tLP--J' 
tATCH~ 1-

~tLP-/ \. tAS tAH 

lAS --::::::1~ tAN ADDRESS ';;WW;,/(Y;;l STABLE ' MAY CHANGE 

ADDRESS:!;:}, STABLE MAY tHANGE 1 
sJatE 

a--'" 
a • • ,/MAY CHANGE 

DATAIN /( ;/ MAY CHANGE X STABLE 'l'MAYCHANGE 

DE l~tOE- -tAW- l~toW--:1 "~tDH 

- ---tA----- WE . twp _'WR 

DATAOUTm ~ TRI-STATE INVALID VALID -tOD-~ . tACL . TRI-5TATE, OATADUT INVALID •• 
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MM4270 TRI-SHARETM extended temperature range 
4096-bit dynamic random accessread/write memory 

genera I description 

The MM4270 is a 4096,bit dynamic random access 
memory with TRI-SHARE. Because of this unique 
design feature, National is able to package a 4k device 
in an HI-pin dual-in-line package. The device is manu
factured using N-channel silicon gate technology with a 
single transistor cell which provides higher density on a 
monolim,ic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is II· multifunction input 
that, !llong with a common input/output, allows National 
to m!lnufacture ari l8-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, VCC, 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also performs a VCC function in that it enables 
a reference voltage for a TTL high output. The supply 
for the output buffer is VOD, not the TRI-SHARE Port; 
thus, no special driver Is required. In order to perform a 

block and connection diagrams 

All (4) 

All (3) 

AliI! 
AI III) 

A7(II) 

A6(IS) 

M(II! 

A4(1I1 

A3(101 

Mill 
AI (81 

Aom 

Cf (131 

VOO(l4J - .1211 

VlSltl) - OV 

SEIfSE AMPLIFIERS 114' 

MEMORV 
ARRAY 

_IITS 

write, the TSP must be pulsed low after the minimum 
hold time and the appropriate data placed on the I/O. 
When the MM4270 goes into write, the output circuit is 
disabled. If the TSP is low at the start of the cycle, the 
memory Is not selected but it will be refreshed if the 
chip enable clock is pulsed. 

features 

• 4096 x 1 bit <?rganlzation 
• Access time 270 ns maximum 
• Cycle time 470 ns minimum 

• TRI-SHARE POrt 
• High memory density-18-pin package 
• TTL compatible inputs (except chip enable) 
• TRI-STATE@ common input/output 
• Registers on chip for. addresses and chip select 
• Two power supplies, +12V, -5V 
• Simple read-modify-write operation 

I/O 
(&) 

Dual-In-line Package 

CHIP 
v At A7 AS Y B ENABlE A5 AI Al 

II 17 16 15 14 13 12 " 10 

_ AI ~ ID W W AI M M 

TBPYIEW 

V .. (II--sY Pin Names 

fil) 10 MASTER 1977 

AO-Al1 

CE 

TSP 

Address Inputs' 

Chip Enable 

TRI·SHARE Port 

*Aefresh Addess AO-A5 

Vaa Power (-SV) 

VOO Power (+12Vl 

Vss Ground 
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absolute maximum ratings 
Operating Temperature Range 
Storage Temperature 
All Input or Output Voltages with Respect 

to the Most Negative Supply Voltage, Vee 
Supply Voltages VDD and VSswith 

Respect to Vee 
Power Dissipation 

ac electrical characteristics 

-5S0C to +8SoC 
-6SoC to +lS0°C 

4l.3V to +2SV 

4l.3V to +20V 

1.0W 

T A = -ssoc to +8SoC, VDD = 12V ±S%, Vee (Note 2) = -SV ±10%, vss = OV, unless otherwise noted 

SYMBOL PARAMETER 

III Input Load Current 

ILC Input Load Current 

IILOI Output Leakage Current Up 

For High Impedance State 

1001 VOO Supply Current During 

CE "OFF" 

1002 VOO Supply Current During 

CE "ON" 

10DAVl Average'Voo Current 

IBS VBB Supply Current Average 

VIL Input Low Voltage 

VIH Input High Voltage 

VILC CE Input Low Voltage 

VIHC . CE Input High Voltage 

VOL Output Low'Voltage 

VOH Output High Voltage 

CONDITIONS 

VIN = OV to VIH max, (All Inputs ExceptCE) 

VIN = OV to VIHC max 

CE = VILC,VO = OV to 5.25V 

CE = -IV to +0.6V, (Note 4) 

T A = 25°C, Cycle Time = 470 nS,tCE = 300 os 

tT" 20 ns, (Figure 4) 

IOL = 2.0 mA 

IOH = -2.0 mA 

MIN 

-1.0 

2.2 

-1.0 

VOO-l 

0.0 

2.4 

TYP(3) 

0.Q1 

, 0.01 

0.01 

110 

20 

35 

5 

MAX UNITS 

10 IJA 

10 IJA 

10 IJA 

200 IJA 

50 mA 

70 mA 

100 IJA 

0.6 V . 
VCC+l V 

1.0 V 

VDO+l V 

0.45 V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the' device is that VOO or VSS should never be 0.3V more negative than 
VSB· 
Note 3: Typical values are for T A = 25° C and nominal power supply voltages. 

Note 4:. The I DO current is to VSS. The I BB current is the sum of all leakage currents. 

ac electrical characteristics TA = -5SOC to +8SoC, VDD = 12V ±5%, Vee = -sv ±10% 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

READ, WRITE, READ/MODIFYJWRITE, AND REFRESH CYCLE 

tREF Time Between Refresh 1 I1)S 

tAC Address to CE Set-Up Time tAC is Measured From End of Address Transition 0 ns 

tAH Address Hold Time 100 ns 

tcc CE "OFF" Time 130 ns 

tT CE T.ransition Time 10 40 ns 

tCF CE "OFF" to Output High 0 ns 

Impedance State 

tTC TRI-SHARE Port to CE Set-Up 0 ns 

Time ( 

tTH TRI-SHARE Port Hold Time 50 ns 

READ CYCLE 

tCY Cycle Time 470 ns 

tCE CE "ON" Time iT = 20 ns 300 3000 ns 

tco CE Output Delay CLOAO = 50 pF, Load = One TTL Gate 250 ns 

tACC Address to Output Access Ref 1 = 2.0V, Ref 0 = 0.8V 270 ns 

tTL CE to TSP tACC = tAC + tco + tT 0 ns 
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ac electrical characteristics (Continued) T A = -55°C to +85°C, VOO = 12V ±5%, Vee = -5V ±10% 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

WRITE CYCLE 

tCY Cycle Time 470 ns 

tCE CE "ON" Time 300 3000 ns 

tWI TSP to CE "OFF" 150 ns 

tcw CE to TSP tT = 20 ns 85 ns 

to DIN toCE "OFF" 150 ns 

tDH DIN Hold Ti~e 0 ns 

twp TSP Pulse Width 50 ns 

ac electrical characteristics (Continued) TA = -55°C to +85"C. VOO = 12V ±5%. Ves = -5V ±10% 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

READIMODIFY/WRITE CYCLE 

tRWC Read Modify Write (RMW)' 650 ns 
Cycle Time 

'-
tCRW CE Width During RMW 480 3000 ns 0 

+-' 

!We TSP to CE "ON" tT = 20 ns 0 
(,) 

ns' ::::J 
tW2 TSP to CE "OFF" CLOAD ",·50 pF, Load = One TTL Gate 200 ns "C 

s:::: 
twp TSP Pulse Width Ref 1 = 2.0V, Ref 0 = 0.8V 50 ns 0 

(,) 
to OIN to CE "OFF" tACC = tAC + tco + tT 150 ns 

E 
tDH DIN Hold Time 0 ns (J) 

tco CE to Output Delay 250 ns C/) 

tACC Access Time 270 ns CO 
two TSP to OU,tput High Impedance 50 ns s:::: 

0 
tM Modify Time 0 ns ;: 

CO 
CAPACITANCE (Note 1) Z 
CAD Address Capacitance, CS VIN = VSS 2 6 pF 

CCE CE Capacitance VIN= Vss 15 25 pF 

CI/O Oata I/O Capacitance VOUT= OV 8 10 pF 

CIN TSP Capacitance VIN = VSS 5 6 pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C '" I A tI A V with the current 
equal to a constant 20 mA, 
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MM4280 4096-bit dynamic random access read/write memory 
with extended temperature range 

! 

general description 
National's MM4280 is a 4096 word by 1 bit dynamic 
RAM. It incorporates the latest memory design features 
and can be used'in a wide variety of applications, from 
those which' require very high speed to ones where' low 
cost and large bit· capacity are the prime criteria. 

The MM4280 must be refreshed every 1 ms. This can be 
accomplished by performing a re .. cycle' at each of the 
64 row addresses (AO-A5). The chip select input can . 
be either high or low for .refresh. Addresses (A6-A 1 H 
must have a stable address during the refresh cycle. 
Any address is satisfactory as long as the address set~p 
and hold times are met. The chip select input can be 

. either high or low for· refresh. 

The MM4280 has been designed with minimum produc~ 
tion costs as a prime criterion. It is fabricated using 
N-channel silicon gate MOStechnology. which is an ideal 
choice for high density integrated circuits. The MM4280. 
uses a single transistor cell to minimize the device area. 

block diagram 

1il(l2)--------------------t 
S(I/ 

Al1 (C) 

All (31 

AI (2) 

AI (ZI) 

A7(Z1) 

AI (III 

AI (11/ 

M"e) 

AUI3I 

AZII. 

AI(I) 

AU (II 

C£(11I 

VDO (11)- +IZV' 

Vss12ZI-1V 
V .. (.II_-5V 

V"(lII-+IV 

Memory InvertS From Data In to Data Out 

Pin Numbers 

AO-All Address Inputs .' Vaa 
CE Chip Enable VCC 
CS Chip Select VDO 

DIN Data Input Vss 

DOUT D~ta Output WE 

NC Not Connectad 

*R~h Addr_ Ao-A5 

~MoRV 
, ARRAY 
40IIBlITS 

Power (-5V) 

Power (+5V) 

Power (+12V) 

Ground 

Write Enable 

The single device cell, 'alonll with u\'lique design features 
in the on-chip peripheral circuits, yields a high perfor
mance memory device. 

features' 

• Ext~nded temperature range: _55°C to +85°C 
• Organization: 4096 x 1 
• Access time 270 ns maximum 
• Cycle time 470 ns minimum . 
• Easy system interface 

• One high voltage input"=-chip enable 
• TTL compatible-all other inputs and outPuts 

• Address registers on-chip 
• TRI-5TATE®output 
• Simple read-modify-write operation 
• . Industry standard pin configuration 

connection diagram 
Dual-ln·Line Package 

Al1 

CI 

D,N 

Diiiii 

AD 

AI 

TOPVI£W . 

logic symbol 

AI 

20 A7 

,. AI 

18 Voo 

17 C£ 

16 NC 

15 A5 

14M 

13 A3 

12wr 

~s: 
::;"S: 
':r ~, 
CDN )Ceo 
S'o 
::l~ 
0. 0 
!.<D 
r+C') 
CDC-
3 ::;'" 
io. .. < 
Q).::l 
r+Q) 

~3 
CD'rr ... 
Q)" 
::lQ) 
(Q::l 
CDg-

3 
Q) 
n 
n 
CD 
en 
en .. 
CD. 
Q) 
0. ......... 
~ ... _" r+ 
CD 

3 
CD 
3 
o 
-< 
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absolute maximum ratings (Note 1) 

Operating Temperature Range ~6" C to +86" C 
Storage Temperature ~6",c to +l50°C 
Voltage on any Pin Relative to Vee -O.3V to +20V 

(Vss - Vee ~ 4.5VI 
Po_ Dissipation 1.25W 

dc electrical characteristi~s 
TA = "'-55°et()+85°e, Voo = 12V±5%, Vee = 5V ±5%, VBB (Note 2) =-5V ±10%, VSS= OV,unless otherwise noted. 

PARAMETER CONDITIONS MIN TYP MAX 

III Input Load Current VIN = OV t<1 VIH max, (All Inputs 0.01 10 
ExceptCE) 

ILC Input Load Current VIN = OVtoVIHC max 0.01 10 

IILOI Output Leakage Current Up For CE = VILC or CS" = VIH, Vo = OV t05.25V 0.01 10 
High Impedance State 

1001 VOO Supply Current During CE;" -lV to 0.6V, (Note 4) 110 200 
CE "OFF" 

1002 VOO Supply Current During CE = VIHC, T A = 25°C 20 50 
CE "ON" 

100AV1 Average VOO Current Cycle Time = 470ns, tCE = 300 ns 35 70 

ICCl VCC Supply Current During CE = VILC or CS" = VIH (Note 5) 0.01 10 

CE "OFF" 

ISS VSS'Supply Current Average 5 100 

VIL Input Low Voltage tT = 20ns -1.0 0.6 

VIH Input High Voltage 22 VCC+l 

VILC CE Input Low Voltage :-1.0 1.0 

VIHC CE Input High Voitage VOO-l VOO+1 

VOL Output Law Voltage 10L =2mA 0 0.45 

VOH Output High Voltage 10H =-2mA 2.4 Vee 

UNITS 

/JA 

/JA 

/JA 

/JA 

mA 
, 

mA 

/JA 

/JA 

V 

V 

V 

V 

V 

V 

~ 

o 
+-' o 
::s 

"'0 
c: o 
.2 
E 
Q) 
(/) 

a; 
c: 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 0 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" ~ 
provi!1es conditions for actual device operation. \0" 
Note 2: All voltages ~ferenced to VSS and Vee must be applied, before and removed after other supply voltages. Z 
NOte 3: Typical values ;Ire for T A = 25" C and nominal power supply voltages. 
Note 4: The 100 and ICC currents flow to VSS. The lee current is the sum of all leakage currents. 
Note 5: During CE "ON" V CC supply current is dependent on output l08ding,'V CC is connected to output buffer only. 

ac electrical characteristics TA = -55°e to +85°e, Von = 12V ±5%, Vee = 5V ±5%. VBB = -5V ±10% 

PARAMETER I CONDITIONS I MIN I TVP I M~ I UNITS 

R1:AD. WRITE. READIMODIFY/WRITE. AND REFRESH CYCLE 

tREF Time Setween Refresh 1 ms 
\ 

tAC Address to CE Set·Up Time' tAC is Measured From End of Address Transition 0 ns 

tAH- Address Hold Time , 100 ns 

tee CE "OFF" Time 130 ns 

tT CE Transition Time 10 40 ns 

tcF CE "OFF" to' Output High 
..... 

0 ns 

Impedance State 

READ CYCLE 

tCY Cycle Time . 470 ns 

tCE CE "ON" Time 300 3000 ns 

CE Output Delay 
CLOAO = 50 pF, Load = 1 TTL Gate, Ref =.2V, 

250 tco ns 

tACt Address to Output Access 
tACC = tAC + tco + 1 tT 

270 ns 

twL CE to WE 0 ns 

twc WE toCE "ON" 0 ns 

@ Ie MASTER 1977 781 



~ 

o -o 
::l 
"C 
C o 
() 

E 
Q) 

C/) 

<0 
C 
o 
~ 
Z 

.-
ac electrical characteristics (Continued) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

WRITE CYCLE 

tCY Cycle Time 470 ns 

tCE CE "ON" Time 300 3000 ns 

tw WE to CE "OFF" 150 ns 

tcw CE toWE tT=20ns 130 ns 

tD DIN to CE Set-Up 150 ns 

tDH DIN Hold Time 0 ns 

twp WE Pulse Width 50 ns 

ac electrical characteristics (Continued) TA = _55°C to +85°C,VOO = 12V ±5V ±5%NBB = -5V ±10% 

PARAMETER I CONDITIONS I MIN I TYP I MAX I UNITS 

READ/MODIFYIWRITE CYCLE 

tRWC Read/Modify/Write (RMW) 590 ns 
Cycle Time 

tCRW CE Width During RMW 420 3000 ns 

twc WE to CE "ON" 0 ns 

tw WE to CE "OFF" 150 n.s 

twp WE Pulse Width 
tT = 20 ns, CLOAD = 50 pF, Load = 1 TTL Gate, 

50. ns 

tD DIN to CE Set-Up 
Ref = 2V, tACC = tAC + tco + 1 tT 

150 ns 

tDH DIN Hold Time 0 ns 

tco CE to Output Delay 250 ns 

two WE to DOUT Invalid 0 ns 

tACC Access Time 270 ns 
CAPACITANCE (Note 1) T A = 25°C 

CAD Address Capacitance, CS VIN = Vss 2 6 pF 

CCE CE Capacitance VIN = VSS 15 25 pF 

COUT Data Output Capacitance VOUT=OV 5 10 .pF 

CIN DIN and WE Capacitance VIN = VSS 4 6 pF 

Note 1: Capacitance measured with. Boonton Meter or effective c;lpacitance calculated from the equation C = IAt/ AV with the current 
e9ual to a constant 20mA_ 

I 
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MOS RAMs 

iMM5270 TRI-SHARETM 4096-bit fully decoded 
dynamic random access read/write memory 

general description 
The MM5270 is a 4096-bit dynamic random access 
memory with TRI-SHARE. Because of this unique 
design feature. National is able to package a 4k device 
in an l8-pin dual-in-line package. The device is manu
factured using N-channel silicon gate technology wi~h, a 
single transistor cell Which provides higher density on a 
monolithic chip and thus ,lower, cost. 

The, TRI-SHARE Port (TSP) is a multifunction input 
that. along with a common input/output.aHows National 
to manufacture an l8-pin version of a4k RAM. The 
functions controlled by the TSP are read/write. Vee. 
and logical chip select. In order to under,stand how the 
TSP works. consider the timing diagrams. The state of 
the TSP ,at the leading edge of the chip enable' clock 
determines whether the device is selected. If it is ata 
TTL high level. the chip is selected and the device goes 
into a read mod~ after chip enable goes high. This high 
level also perform,s a Vee function in that it enables/ 
a reference voltage for a TTL high output. The supply 
for the output buffer is VOD. not the TRI-SHARE Port; 
thus.' no special driver. is required. I n order to perform a 

block and connection diagrams 

TII'I5I 

All "I 
. Ala 131 

Ai III 
AI 117) 

A7111! 

A6f.\51 
A5Ci21 

MIIII 
AWl! 
A211! 

AlII!, 
AIm 

CEII31 

MEMORY 

,:~~, 

write. the TSP must be pulsed low after the minimum 
hold time, and the appropriate data placed. on the I/O. 
When the MM5270 goes into write. the output circuit is 
disabl~d. If the TSP is low at the start of the cycle. the 
memory is not selected but it will be refreshed if the chip 
enable clock is pulsed. > 

features 
• 4096 x 1 bit organization 
• Access time 200 ns maximum 
• ,Cycle time 400 ns minimum 
•. TRI-SHARE port 

II! High memory density-l8-pin package 
• TTL compatible inputs (except chip enable) 
• TR I-ST ATE® common input/output " 
• Registers on chip for addresses and chip se,lect 

• Two power supplies. +12V.-5V 
• Simple read-modify-write operation 

Dual-ln·Line Package 

CHIP 
V55 A. Al AI Voo ENABLE A5 A4 ' A3 

, fl. 

I/O 
151 

n 1& 15 It Il 12 II 18 

r-:- r-

1 2 3 • " I 7 • I' 
~ At ~ ~ ~ ~ AtM A2 

TOP VIEW 

, Order Number MM5270D 
See Package 4 

; Voo (14) ~ +12V 

v.nli'-ev 
v .. t1I-":"sv Pin Namas 
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AO-All 

CE 

TSP 

Address Inputs' 

Chip Enable 

TRI-SHARE Port 

'Refr~sh Addess AO"-A5 

V BB Power (-5V) 

Voo Power (+12V) 

Vss Ground 
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absolute maximum ratii1gs (Note 1) 

Operating Temper4lture R4Inge 
Storage Temperature 
All Input or Output Voltages with Respect 

to the Most Negative Supply Volta\le, V ss 
.Supply Voltages Voo and Vss with \ " 

Respect to V ss ' 
Power Dissipation 

de electrical characteristics 

O°Cto +70°C 
.,-6SoC t~ +1S0°C 

-O.3V to +2SV 

-:-O.3V to +20V 

1.0W 

T A = O°C to +70°C, Voo = +12V ±S%, Vss (Note 2) = -SV ±S%, Vss = OV, unless otherwise noted 

SYMBOL PARAMETER 

I~, I nput Load Current 

ILC Input Load Current 

ILO Output Leakage Current Up 

For High Impedance State 

1001 V DO Supply Current During 

CE "OFF" 
- , 

1002 V DO Supply Current Ouring 

CE "ON" 

100AVl Average V DO Current 

100 AV2 Average V DO Current 

IBS V ss Supply Current Average 

V'L I nput Low Voltage 

V'H Input High Voltage 

ViLC C'E Input Low Voltage 

V'HC CE Input High Voltage 

VOL Output Low Voltage 

VOH Output High Voltage 

CONDITIONS 

V'N = OV to V'H max, (All Inputs 
Except CE) 

V'N = OV to V'HC max 

CE = V'L:c. Va = OV to 5.25V 
( 

CE = -lV to +0.6V. (Note 4) 

T A = 25°C. Cycle Time = 400 ns, tCE = 230,ns 

iTA'" 25°C. CY~le Time = 1000 ns. tCE = 230 ns 

tT = 20 ns, (Figure 4) , 

,IOL = 2.0mA 

IOH = -2.0mA 

MIN 

-1.0 

2.4 

-1.0 

0.0 

2.4 

TYP(3J 

0.01 

0.01 

0.Q1 

110 

20 

35 

( 15 

!; 

MAX UNITS 

10 IJ.A 

10 IJ.A 

10 IJ.A 

jJ.A 

mA 

mA 

mA , 
100 jJ.A 

d.6 " V 

Vcc +l V , 
1.0 V 

Voo +l V 

0.45 V 

V 

Note 1: ' "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. " - ' 

Note 2: The only requirement for the sequence of applying voltage to the device is that VOO or VSS should never be 0.3V more negative than 
VBB· ) 
Note 3: Typical values are for T A = 25° C and nominal power supply, voltages. 

N,ote 4: .The.~DO current is to VSS. The IBB current is the sum of all leakage currents. 

ac electrical characteristics T A = o"c to +70°C, voo = 12V ±s%. vss = -5V ±S% 

" 

SYMBOL PARAMETER CONDITIONS 

READ, WRITE, READ/MODIFY/WRITE. AND REFRESH CYCLE 

tREF 

-tAC 

tAH 

tcc 

tT 

tCF 

tTC 

tTH 

READ CYCLE 

tCY , 
-

tCE 

tco 

tAcc 

tTL 

Time Between Refresh 

Address to ,CE Set·Up Time 

Address Hold Time 

CE "OFF" Time 

,CE Transition Time 

CE "OF F", to OutPUt High 

Impedance State 

TRI-SHARE Port tei CE Set-Up 
Time 

TRI-SHARE Port Hold Time 

Cycle Time 

CE "ON" Time 

CE Output Delay 

Address to Output Access 

CE to TSP 

, T' ) . 
tAC is MeasuredFrom End of Address ranSltion 

tT = 20 ns 

CLOAO = 50 pF, Load = One TTL Gate 

Ref 1 = 2.0V, Ref 0 = O.BV 

,MIN 

o 
50 

130 

10 

o 

o 

50 

400 

230 ' 

b 

TYP MAX 

,2 ' 

40 

3000 

180 

200 

UNITS 

ms 

ns 

ns 

ns 

ns 

ns 

'flS 

ns 

ns 

ns 

ns 

n$ 

ns 

i 
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ac electrical characteristics (con't) T A = O°C to +70°C. Voo = 12V ±5%. Vss = -5V ±5% 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

WRITE CYCLE 

tCY Cycle Time 400 ,'. ns 

tCE CE "ON" Time 230 3000 ns 

tWI TSP to CE "OFF" 150 ns 

tcw CE to TSP tT = 20 ns 85 ns 

to DIN to CE "OFF" 150 . ns 

tDH DIN Hold Time 0 ns 

twp TSP Pulse Width / 50 ns 

/ 

ac electrical characteristics (con't) T A = O°C to +70oC. V 00= 12V ±5%. V ss = -5V ±5% 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

READ/MODIFY/WRITE CYCLE 

tAwc Read Modify Write (RMW) 580 ns 

Cycle Time 

tCRw CE Width During RMW 410 3000 ns 

twc TSP to CE "ON" tT =20ns 0 ns 

tW2 TSP to CE "OFF" CLDAD = 50 pF, Load = One TTL Gate 200 ns 

twp TSP Pulse Width Ref 1 '2.0V, Ref 0 = 0.8V 50 ns 

tD DIN to CE "OFF" tAcc = t AC + tco + tT 150 ns 

tDH DIN Hold Time 0 ns , 
teo CE t'; Output Delay 180 . ns 

tACC Access Time 200 ns 

tWD TSP to Output High Impedance 50 ns 

tM Modify Time 0 ns 

CAPACITANCE (Note 1} 

CAD .Address Capacilance, CS V IN = Vss 2 pF 

CCE CE Capacitance V'N = Vss 15 'pF 

CI/O Data I/O Capacitance VOUT = OV 8 pF 

CIN TSP Capacitance V'N = Vss 5 pF 

Note 1: Capacitance measured with BoontDn Meter Dr effective capacitance calculated from the equation C = Itlt/tlV with the current equal to a 
constant 20 mAo 

i 
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MM5270A TRI-SHARETM 4096-bit fully decoded 
dynamic random access read/write memorY 

general description 
The' MM5270A is a 4096-bit dynamic random access 
memory with, TRI-SHARE. Because of this unique 
design feature, National is able to package a 4k device 
in an 18-pin dual-in-line package. The,device is manu
factured using N-channel silicon gate technology with a 
single transistor cell which provides higher density ona 
monolithic chip and thus lower cost. 

The TRI·SHARE Port (TSP) is a multifunction input 
that, along with a common input/output, ailows National 
to manufacture an lS-pin version of a 4k RAM. The 
functions controlled by 'the TSP are, read/write, Vee, 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high II!Vel, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also enables a reference voltage for a TTL high 
output. The supply for the output buffer is V 00' not 
the TRI-SHARE Port; thus, no special driver is required. 
In order to perform a write, the'TSP must be pulsed low 
after the minimum hold time and the, appropriate data 
praced on the I/O. When the MM5270A goes into write, 
the output circuit is disabled. If the TSP is low at the, 

'start of the cycle, the memory is not selected, but it 
will be refreshed if the chip enable clock is pulsed. 

The RAM must be refreshed every 2 ms. This can be 
accomplished by performing a cycle at each of the 64 
row addresses (AO-A5). ' 

Addresses (A6-A 11 ) "must have a stable address during 
the refresh cycle. Any address is satisfactory as long as 
the address set-up and hold times are met. The chip 
select input can be either high or low for refresh. . 

features 
• 4096 x 1 bit organization 

• Acces~ time-l50 ns max 
• Cycle time-300 ns min 
• TRI-SHARE port 

• High memory density-18·pin package 

• TTL compatible inputs (except chip enable) 

• TR I·ST ATe® common input/output 
• Registers on chip for addresses and chip select 

• Two power supplies, +12V, -5V 

• Simple read·modify·write operation 

block diagram connection diagram 
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TIP til 

Antll 
... tll 
A.tz1 

AI 1111 
.711i1 , 
"1111 
AiI1Z1 

04 till 
Alt •• 

Altl) 

.1111 
Aim 

CEtm 

VDO fl4) _+12Y 

v.nll-IV 
V.UI __ 5V 

*AO-All 

CE 

TSP 

110 

MEMORY. 
ARRAY 
.. alTS 

PinNam. 

Address Inputs 
Chip Enable 

TRI·SHARE Port 

D'N/DouT' 

Vaa Power (-5VI 

Voo Power (+12VI 

VSS Ground 

* Row address AO-AS 

~ual·ln·Lin. Package 

TOP VIEW 

logic symbol 

0110 

All 
CE lSI' 
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absolute maximum ratings 
Operating Temperature Range 
Storage' Temperature 
Voltage on Any Pin Relative to V BB 

(~ss '" VBB ~ 4.5V) 
Power Dissipation i 

Lead Temperature (Soldering, 10 seconds) 

dc electrical characteristics 

O°C to+70°C 
-6SoC to +lS0°C 

-o.3V to +20V 

1.0W 
3000C 

TA '" O°C to +70°C, Voo'" +12V ±5%, VBB (Note 2) = ~SV ±5%, Vss '" OV, unless otherwise noted --

, 

SYMBOL PARAMETER 

ILl Input Load Current 

ILC Input Load Current 

IILol Output Leakage Current Up 

For High Impedance State 

1001 V DO Supply Current During 

CE "OFF" 

1002 V DO Supply Current During 

CE "ON" 

100 AVI. Average V DO Current 

100 A.V2 Average V DO Current 

IBB V BB Supply Current Average 

V IL Input Low Voltage 

VIH Input Highvoltage 

V ILC CE Input Low Voltage 

V IHC CE Input High Voltage 

VOL Output Low Voltage 

VOH Output High Voltage 

CONDITIONS MIN 

VIN = OV to V IH max, (All Inputs 

Except CEI 

VIN = OV to VIHC max 

~ CE = YILC' VA = OV t05.25V 

CE = -1 V to +O.6V, (Note 4) 

CE = V IHC , TA = 25°C 

T A = 25°C, Cycle Time = 400 ns, tCE = 160 ns 

T A = 25°C, Cycle Tim~ = 1000 ns, tCE = 160 ns 

tT = 20 ns, (Figure 4) -1.0 

2.4 

-1.0 

Voo-l 

10L = 2.0mA 0.0 

10H = '-2.0 mA 2.4 

TYP(31 

o.or 

0.01 

0.01 

110 

20 

45 

15 

5 

MAX UNITS 

10 p.A 

10 p.A 

10 p.A 

100 

0.6 

1.0 

0.45 

mA 

'mA 

rnA 

p.A 

V 

V 

V 

V 

V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are nat meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: All voltages referenced to VSS. VBB must be applied before and removed after other supply voltages. 

Note 3: Typical values are for T A = 25° C and nominal power supply voltages. 

Note 4; The 100 current is to VSS. The IBB currenUs the sum of all leakage currents. 

"ac electrical, characteristics T A'" oDe to +70°C, Voo ~ 12V ±S%, VBB = -S\I ±S% 

SYMBOL I PARAME;TER , CONDITIONS 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE, 

tee 

READ CYCLE 

tcv 

tCE 

teo 

Time Between Refresh 

, Address to CE Set·Up Time 

Address Hold Time 

CE "OFF" Time 

CE Transition Time 

CE "OFF" to Output High 

Impedance State 

TRI·SHARE Port to CE Set·Up 

Time 

TRI·SHARE Port Hold Time 

Cycle Time 

CE "ON" Time 

CE Output Delay 

Address to Output Access 

CE to TSP 
, 

@ Ie MASTER 1977 

tAC is MeasuredFrom End of Address Transition 

/ 

tT = 20 ns 

CLOAO = 50 pF, Load =One TTL Gate 

Ref 1 = 2.0V, Ref 0 = 0.8V 

I MIN I TVP I MAX I UNITS 

o 
40 

100 

10 

o 

o 

40 

300 

160 

o 

2 

40 

3000 

130 

150 

ms 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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ac electrical characteristics (con't) TA = o°c to +70°C, Voo = 12V ±5%, Vss = -5V ±5% 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

WRITE CYCLE 

tCY Cycle Time 300 .. ns 

tce CE "ON" Time 160 3000 ns 

tWI TSP to CE "OFF" SO ns 

tcw CE toTSP tT = 20 ns 75 ns 

to DIN to CE "OFF" SO ns 

tOH DIN Hold Time 0 ns 

twp TSP Pli/lse Width 50 ns 

ac electrical characteristics (con't) T A = o°c to +70°C, Voo= 12V ±5%, Vee = -5V ±5% 

SYMBOL PARAMETER . CONDITIONS UNITS 

READIMODIFY/WRITE CYCLE 

tRwC Read MOdify Write (RMW) 400 ns 

Cycle Time 

tCRw . CE Width During RMW 260 3000 ns 

twc TSP to CE "ON" tT = 20 ns 0 ns 

tW2 TSP to CE "OFF" CLOAD = 50 pF. Load = One TTL Gate 120 ns 

twp TSP Pulse Width Ref 1 . 2.0V. Ref 0 = O.SV 50 ns 

tD DIN to CE "OFF" tAcC = tAC + tco + tT SO ns 

tDH DIN Hold Time 0 ns 

teo CE to Output Delay 130 ns 

tACC Access Time 150 ns 

two TSP to Output High Impedance 40 ns 

tM Modify Time 0 ns 

CAPACITANCE (Note 1) 

CAD Address Capacitance. CS V IN = Vss 2 pF 

CCE CE Capacitance V IN = Vss 15 pF 

CliO' Data I/O Capacitance VOUT = OV S pF 

CIN TSP Capacitance V IN = Vss 5 pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = I At/AV with the current 
equal to a constant 20 mAo 
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MOS RAMs 

MM5270-5 TRI,;SHARETM4096~bit random access read/write memory 

Qeneral descripti~n 
The MM5270-5 is a slower speed version pf National's 
MM5270 dynamic .RAM. Please' refer to the MM5270 
specification for pin configur,ation, block diagram and 
switching time waveforms. ! 

absolute maximum ratings (Note 1)' 

features 
• Access time-270 os. 
• Cycle time-470 ns 

Operating Temperature. Range 
Storage Temperature 

O°C to +70°C 
-65°C to +150°C 

Ordar Number MM5270D·5 
Sea Package 4 

~Illnput or Output Voltages wit~ Respect 
to the Most Negative Supply Voltage, Vss 

Supply Voltages Voo and Vss with 
Respect to V ss 

Power Dissipation 

dc electrical characteristics 

-O.3V to +25V 

-D.3V to +20V 

1.0W 

T A ;:: O°C\tO+70°C, Voo= +12V±5%, Vss (Note 2) ,;, -5V ±5%, v'ss = OV,unless otherwise noted - ~ . . 
SYMBOL PARAMETER 

ILl Input Load Current 

ILC Input Load Current 

IILOI . Output Leakage Current Up 

For High Impedance State. 

1001 V 00 Supply Current During 

CE "OFF" . 
1002 V 00, Supply Current During 

CE "ON" 

1·00Av1 Av~rage V DO Current 

100 AV2 Average V DO Current 

I.~ VB. Supply Current Average. 

VIL Input Low Voltage 

VIH Input·High Voltage 

VILC' CE Input Low Voltage 

VIHC ' CE I.nput High Voltage 

VOL Output LowV.o(tage 

VOH Output' High Voltage , 

CONDITI,ONS 

VIN = OV to VIH max. (All Inputs 
Except'CE) 

V IN = OV to VIHC max 

'CE = VILC " Vo = OV to 5,25V 

I ' 
CE = -1 V to +0,6V, (Note 4) 

T A = 25"C, Cycle Time." 470 ns, tCE = 300 ns 

T A = 25"C, Cycle.. Time = 1000 ns, tCE = 300 ns 

IOL = 2.0mA 

IOH = -:2,0 mA 

MIN TYP(3} 

0.01 
" 

0.01 

0.Q1 

110 

20 

35 

15 

,5 

-1.0 

2.4 

-).0 

Voo-l 

0.0 

2.4 

MAX 

, 

10 

10 

10 

, ., 

100 

0.6 

VCC +l 

. 1.0 

vop'>i 
0.45 

, 

UNITS 

IlA 

IlA 

\ IlA 

IlA 
I 

rnA 

,mA 

mA 

IlA 

·V 

V 

v 
v 
v 
v 

NO~',: "~Iuta MaXimum flating~"are th~ values beyond Whifh'the safety of the ,device cal\not be guaranteed. EPlcept for '''Operating 
Temperature . Range" they are not meant to imply that the devices sIIQuld be operated at these limits. The table of "Electrical Characteristics" 
proilides conditions for actual device operation.' , 

Note 2: The only raquir~m for the sequence of applying Voltage to the device is that VDO or VSSlshouldnever be a.3V more negative than 
Vas· . , . . 
N,ote 3: Typical values· are for TA = 25"0 and nominal poWer supply voltages. 

\ 

" Note 4; The tDO current is to VSS. The IBa current: is the sum of all leakage currents. 
i ~ ________ ~ ________ ~~~ ________ ~ ____________________ ~ __________________________ ~ 
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ac electrical characteristics , 
t 

T A'" oOe to +700e,yoo .. 12V ±6%,Vaa "':-6V ±6% 
" 

SYMBOL I PARAME'rE~ I CONDITIONS I MIN I TYP I MAX I UNITS 

READ. WRITE, READIMODIfYIWRITE, AND REFRESH CYCLE 

tREF Time Between Refresh 2 ms 

tAC Address to CE Set·Up Time tAC is MeasuredFrom End of Address Transition 0 ns 

tAH Address Hold Time 50 ns 

tee CE "OFF" Time 130 ns, 
/ 

tT CE T.ransition Time 10 40 ns' 

teF CE "OF F" to Output High 0 ns 

Impedance State 

tTC TRI·SHARE Port to CE Set·Up 0 TIS 

Time , 

tTH' TRI·SHARE Port Hold Time 80 ns 

READ CYCLE 

tcv Cycle Time 470 ns 

teE CE"ON"Time 
tT = 20 ns 

300 3000 ns 

teo CE OutPUt Delay 
CLOAO • 50 pF. Load = One TTL Gate 

250 'ns 

Address, to Output Access 
Ref 1 = 2.0V, Ref O· 0.8V 

tACC 270 ns/ 
tACC = tAC + teo + tT 

tTL CEtoTSP 0 ns 

WRITE CYCLE ,-

tCY Cycle Time 470 ns 

tCE CE"ON"Time 300 3000 ns 

tWI TSP to CE "OFF" 150 ns 

tew CE toTSP tT = 20 ns 115 pI 

to DUl! to CE "OFF" 150 ns 

tOH DIN Hold Time 0 ns 

twl' TSP Pulse Width 50 ns 

READ/MODIFYIWRITE CYCLE 

tRWC Read Modify Write (RMW) 650 ns 

Cycle Time 

tCRW CE Width During RMW 480 3000 ns 

twc TSP to CE "ON" tT = 20 ns 0 ns 

tW2 TSP to CE "OFF" CLOAO = 50 pF, Load = One TTL Gate 200 ns 

twP TSP Pulse Width Ref 1 • 2.0V, Ref 0 = 6.8V 50 ns 
\ 

to DIN to CE "OFF" .tAce = tAc + teo + tT 150 ns 

tOM DIN Hold Time 0 ns 

tco CE to Output Delay 180 ns 

tAcc Access· Time 270 
/ 

ns 

two' TSP to Output High Impedance 250 ns 

tM Modify Time 0 ns 

CAPACITANCE (Note 11 

CAD Address Capacitance, CS VIN = Vss 2 
~ 

pF 

CCE CE Capacitance VIN = Vss 15 pF 

ClIO Data I/O Capacitance' VO~T = OV 8 pF 

CIN TSP Capacitance \ VIN = Vis 5 pF 

Note 1: Capacitance mlasu'red with Boonton Meter or effective capacitance calculated from the equation C = Ill.tlll.V with the cJ,lrrent equal to a 
constant 20, mAo 0. 
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MOS RAMs 
Advance Information 

MM5271 TRI-SHARE™4096-bit fully TTL compatible 
dynamic random access read/write memory 

general description 
The MM5271 is a fully TTL compatible 4096-bit dynamic 
random access memory with TRI-SHARE. Because of 

'this unique design feature, Nation'll is able to house a 
4k device in an l8-pin dual-in-line package. The device 
is manufactured ~sing N-channelsilicon gate technology 
with a single transistor cell which provides higher density 
on a monolithic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is a multifunction input 
that, along with a common input/output, allows National 
to manufacture an l8-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, Vee, 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is s,elected. If it is at ,a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also controls the Vee function in that it enables 
a reference voltage for a TTL high output. The supply 
tor the 6utputbuffer is VDD , not the TRI-SHARE Port; 

'thus, no special driver is requ ired. I n order to perform a 

block and connection diagrams 

TSP 15) 

AHI4) 

AID 13) 

A912) 

A8117) 

-Al116) 

A6115) 

A5112) 

, A4111) 

A31101 

A219) 

Al 18) 

AO 171 

CE (131 

Voo' (14) -- +12V 

Vss (18) -- OV 

Va8 (1) -'- ...:.5V 

SENSE AMPLIFIERS (641 

MEMORY 
ARRAY 

4096 BITS 

write, the TSP must be pulsed low after the minimum 
hold time and the appropriate data placed on the I/O.. 
When the MM5271 goes i,nto write, the output circuit is 
disabled. If, the TSP is low at the start of the cycle, the 
memory is not selected but it will be refreshed when the 
chip enable clock is pulsed. 

features 
• 4096 x 1 bit organization 
• Access time 250 ns maximum 

• Cycle time 400 ns minimum 

• TRI-SHARE port "I 

• High memory density~ l8-pin package 

• TTL compatible inputs . 
• TR I-STATE® common input/output 

• Registers on chip for addresses and chip select 

• Twopowersupplies,+12V,-5V 

• Simple read-modify-write operation 

Dual-I n-Line Package 

firn' 
v,. AS A1 A6 VDD ENABLE A5 A4 

Ita 17 16 15 14 13 12 

'. --
1 2 3 4 5 6 7 

v.. A9 Al0 All TSP I/O AO 

TOP VIEW' 

Order Number MM52710 
See Package 4 

11 

8 

AI 

A3 ' 

10 

r-

P 
A2 

Pin Names 
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AO-All 

CE 

TSP 

I/O 

Address Inputs' 

Chip Enable 

TRI·SHARE Port 

DIN/DouT 

'Refresh Addess AO~A5 

Vaa Power (-5V) 

Voo Power (+12V) 

Vss Ground 
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absolute maximum ratings (Note 1) 

Operating Temperature Range 
Storage Temperature 
All Input or Output Voltages with Respect 

to the Most Negative Sup~ly Voltage, V ss 
Supply Voltages Voo and V 55 with 

Respect to V SB 

Power Dissipation 

dc electrical characteristics 

ooe to +70o e 
-65°e to +150o e 

-O.3V to +25V 

-O.3V to +20V 

1.0W 

TA = oOe to +70oe" Voo = +12V ±5%, Vas (Note 2) = -5V ±5%, Vss = OV, unless otherwise noted 

SYMBOL PARAMETER CONDITIONS MIN TYP (3) 

ILl Input load Current V'N : OV to V'H max", 0.Q1 

,ILOI Output leakage Current Up CE: V,;", Vo : OV to 5.25V 0.01 

For High Impedance SUite 

1001 V DO Supply Current During CE: V'H' (Note 4) 1 

CE "OFF" 

1002 V DO Supply Current During CE:.V,l,TA :25°C 20 

CE "ON" 

100 AV' Average V DO Current T A : 25°C, Cycle Time: 400 m, tce = 240 ns 35 

100 AV2 Average V DO Current T A = 25°C, Cycle Time = 1000 ns, tCE = 240 ns 15 

lee V BB Supply Current Average 5 

V'l Input low Voltage tT = 10 ns, (Figure 4) -1.0 

V,H Input High Voltage 2.4 

VOL Output low Voltage 10l : 2.0 mA 0.0 

VOH Output High Voltage 10H: -2,0 mA 2.4 

MAX UNITS 

10 /lA 

100 

0.6 

0.45 

mA 

mA 

mA 

mA 

V 

V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safetY of the device cannot be guaranteed. Except for' "Operating 
Temperature Range" they arB not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device ope~ation. 
Note 2: The only requirement for the sequence of applying voltage to the device is that VOD Or VSS should never be 0.3V more negative than 
VSB' 
,Note 3: Typical values are fllr T A = 25°C and nominal power supply voltages . 
Note 4; The 100 current is to VSS. The laa current is the sum of all leakage currents. 

ac electrical characteristics T A = oOe to +70oe,Voo = 12V ±5%, Ves = -SV ±5% 

SYMBOL I PARAMETER CPNDITIONS 

READ. WRITE. READ/MODIFY/WRITE, AND REFRESH CYCLE 

he 

READ CYCLE 

tcv 

lee 

tco 

tACC 

Time Between Refresh 

Address to CE Set-Up Time 

Address Hold Time 

CE "OFF" Time 

CE Transition Time 

CE "OFF" to Output High 

Impedance State 

TRI-5HARE I"ort to CE Set·Up 

Time 

TRI-SHARE Port Hold Time 

CYCleT!me 

CE "ON" Time 

CE OutPut Delay 

Address.to Output Access 

CE to TSP 

tAC is MeasuredFrom End of Address Transition 

tT = 10ns 

CLOAO = 50 pF, load = One TTL Gate 

Ref 1 = 2.0V. Ref 0 = 0.8V 

I MIN I TYP I MAX I UNITS 

o 
100 

140 

50 

i U 

100 

400 

240 

o 

2 ms 

ns 

IjIs 

ns 

40 ns 

ns 

'Os 

ns 

ns 

3000 ns 

250 - ns 

250 ns 

ns 

@) Ie MASTER 1977 

r 
'II 



ac electrical characteristics (con't) T A = O°C to +70°C. Voo = 12V ±5%. Vee = -5V ±5% 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

WRIT~ CYCLE 

tCY Cycle Time 400 ns 

tce CE "ON" Tin;te 240 3000 ns 

tWI TSP to CE "OFF" 100 ns 

tCVil CEtoTSP tT = 10 ns, (Note 4) 130 ns 

to D'N to CE "OFF" 70 ns 

tOH D'N Holq Time 60 ns 

twp TSP Pulse Width 50 ns 

\ 

ac electrical characteristics (con't) TA =O°Cto+70°C.Voo= 12V±5%. vae =-5V±~% 

SYMBOL PARAM£TER I . CONDITIONS MIN. I T\'P MAX I UNITS 

READ/MODIFY/WRITE CYCLE 

tRWC Read Modify Write (RMW) 560 ns 

Cyclerime< 
tCRw CE Width During RMW . tT ; '10ns 400 ) 3000 ns ' 

tW2 TSP to CE "OFF" CLOAO = 50pF, Load = One TTL Gate 150 ns 

twp TSP Pulse Width Ref 1 . 2.0V, Ref 0 = 0.8V 50 ns 

to D'N t9 CE "OFf" . t ACC = tAC \t teo 70 . ns 

tOH D'N Hold Time 60 os 

tco ce to Output Delay 250 ns 

tAcc Access Time 250 ns 

two TSP to OutPUt High Impedance 50 ns· 

tM MOdifvTime 0 ns 

CAPACITANCE (Note 1) 

CAD Address C;lPacilance, CS V ,N " Vss 2 pF 

tCE CE Capacitance V ,N = Vss 5 pF 

C'IO Data 1/0 C;iPacitance V OUT. = OV 8 pF· 

C'N TSP Capacitance V ,N = Vss 5 pF 

Note 1: Capacitanee measured wi.th Boonton Meter or effective capacitance' calculated from the aquetic" C = IAtl A V with the current aqual to a 
constant 20 mA, .. 

( 
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MOS RAMs 

MM5280,4096-bit dynamic rando~ access m~mory 
general description 
National's MM5280 is a 4096 word by bit dynamic 
RAM, It incorporates the latest memory design features 
and can be used in a wide variety of appli,cations, from 
those which require very high speed to ones where low 
cost and large bit capacity are the prime criteria. 

The MM5280 must be refreshed every 2 ms. This can be 
acco~plished by performing a read cycle at each of the 
64 row addresses (AO-A5). The chip sel'ect input can 
be eithe~ high ,or tow for refresh, 

The Miv15280 has been designed w,ith minimum produc· 
tion costs 'as a prime criterion. It is fabricated using 
N-channel silicon gate MOS technology, Which is an ideal 
choic;:e for high density integrated circuits. The MM528'0 
uses a single transistor cell to minimize the device area. 

, The single device c~lI, along with unique design features 

block and conrlec,tion diagrams 

wttl2)--------------------I CO:f.OL 
fitS! 

AU (4) 

AID,,) 

AI,Z, 

A8(l11 

Al(20) 

A&(19) 

A5{1S) 

A4(14) 

A3t13t 
AlltO) 

At lSI 
At(8) _ 

CE (17) 

VDO 111) --+1ZV 

'.(22)--111 
' .. 111 ___ '. 

Va: (11I-+5V 

MEMORY 
ARRAV 

'4l1t681TS 

in the on-chip peripheral circuits, yields a high perfor
mance memory-device. 

features 
• Organization: 4096 x 1 
• Access time 200 ns maximum 
• Cycle time 400 ns minimum 

• Easy system interface 
• One high voltage input-chip enable 
• TTL compatible-all other inputs and output 

• Address registers on-chip 
• TR I-ST ATE®output 

• Simple' read-modify·write operation 

.• Industry standard pin configuration 

Dual-ln·Line Package 

f" 21 20 19 11 17 1& 15 

I Z 3 4 • & 1 8 

" 

• 

13 12 

l-

10 .111 
V.. AI At' A11 B Difli floUT AD A1 A2 ~cc 

TOP VIEW ' 

Order Number MM5280D 
See Package 5 

Pin Names 

AO-All Address Inputs' Vee Power (-5\1) 

CE Chip Enable, Vee Power (+5V) 

CS Chip Select VPO Power (+12V) 

D'N Data Input Vss Ground 

'DoUT Data Output WE Write Enable 

NC Not Connected 

"Refresh Address AO-A5 
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absolute maximum ratings (Note 1) 

OP8f8tinll Temperature Range 
Storage Temperature 

rl'c to +7r1'C 
-65" C to +150" C 

Supply Voltages V DO. V CC and VSS with 
Respect to Vee 

-o.3V to +20V 

All InpUt or Output Vo~tages with Respect -o.3V to +25V. Power Dissipation 1.25W 
to the Most Negativa Supply Voltage. Vee 

dc electrical characteristics 
TA =o°c to +70°C Voo = +12V i5%. Vee = +5V i5%. Vae (Note 2) = -SV i5%. Vss = OV. unlessotherwi~ noted. 

SYMBOL PARAMETEI'I CONDITIONS MIN TYP MAX UNITS 

. ILl ,Input Load Current . VIN ·OV to VI~ max. (All Inputs .0.01 10 /AA 
Except CEI 

, ILC Input Load Current VIN .. OV to V1HC max 0.01 10 /AA 
I 

IILOI , Output leakage Current Up For CE" VILC or CS" V1H • Vo = OV.to 5.25V 0.01 10 /AA , -
High Impedance State 

100, V QO SuPPly Current,During CE ... -1V to +6V. Note 4 110 /AA 
CE "OFF" 

, t002 Voo SuPPly Current Ouring ·CE=V'HC. TA = 25";C 20 mA 

CE '~ON" 

100Av, Average V DO Current 
TA = 25°C 

Cycle Time .. 400 ns. tCE .. 230 ns 35 mA 

100AV2 Average V DO Current I Cycle Time" 1 000 ns. tCE .. 230 ns 15 mA 

Icc, V cc Supply ~rrent D,uring CE = V'LC or ~ .. V1H;(Note 5) 0:01 10 /AA 
'- CE "OFF'~ 

I 
100 IBB V BB Supply Current Averaile 5 /AA 

, , 

V'L InpUt low'Voltage tT" 20 ns (Flgure4) -1.0 0.6 V 

V1H Input High Voltage 2.4 Vcc+l V 

V'LC CE Input Low Voltage -1.0 1.0 V 

V1HC C,E Input High Voltage Voo-1 Voo-tl V 

VOL . Output Low Voltage 10L" 2.0mA 0.0 0.45 V 

VOH Output High Voltage I<:>H =' -2.0 mA.· 2.4 Vec V , 

" 

Note 1: .~ Absolute Maximum Ratings" are those values beyonc;l which the safety of the device cannot be guarameed. Except for "Operating Tem· 
perature Range" they are not meant to imply that the devices s/;Iould be operated at these limits! The table of. "Electrical Characteristics" provides 
conditions for actual device operation. ,. , 

Note 2: The only requirement for the sequence of applying voltage to the device is that Voo. Vee. andVss should never be O.3V more negative 
than Vee. 
Note 3: Typical values are for T A= 2SoC and nominal power supply voltages. 

Note 4: The loo'and ICC currents flow to VSS. The lee current is the sum of allieakaga currents. ,/ 

Note 5: During eE "ON" Vec supply current is dependent on output loading. Vee is connected to output buffer only. 

ac electrical characteristics.TA ;"o°Cto +70°C. Voo = 12V±5%, Vee = 5V±5%, Vaa =-5Y±5% 

SYMBOL PARAMETER CONDITIONS MIN TVP MAX I UNiTS 

READ. WRITE. READIMOOIFYIWRITE. AND REFRESH CYCLE 

READ CYCLE 

tCY 

t~cc 

tWL 

twc' 

Time eetween Refresh 

,Address to CE. Set·Up Time 

Address Hold Time 

CE "OFF" Time 

CE Transition Time 

CE "OFF" to Output High 

Impedance State 

Cycle Time 

CE "ON" Time 

CE Output Qelay 

Address to Output Access 

CEtoWE 

WE to CE "ON" -

@ 10 MASTER 1977 

tAC is, Measured From End of Address Transition 

CLOAO ~ 60 pF. J..c)ad .. 1 TTL Gate, Ref" 2.0V, 

tACC = tAC + tl=O + 1 tT 

o 
50 

130 

10 

o 

400 

230 

o 
o 

2 

40 

3000 

180 

200 

, 

, ms 

ns 

ns 

ils 

ns 

ns 

ns 

ns 

ns 
, 
/IS 

ns 

ns 

, 
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ac electric~1 characteristics (con't) '~. , 
/ 

T A = O°C to +70°C, Veo= 12V ±5%, Vec = 5V ±5%, Ves = -5% ±5% 

SYMBOL I PARAMETER I CONDITIONS I MIN I TYP I MAX I UNITS 

WRITE CYCLE 

tCY . Cycle Time 400 ns' 

tce CE "ONI , Time 230 ) 3000 ns 

tw WE to CE "OFF" 150 - ns 

tcw CE toWE tT = 20 ns 100 ns 

tD DIN to CE Set-Up 150 ns 

tDH DIN Hold Time 0 , ns 

twp WE Pulse Width 50 ns 

. 
. , 

ac electrical characteristics (con't) 
T A = o°C to +70°C, Vee = 12V ±5%, Vcc = 5V ±5%, Vee =-5%±5% 

SYMBOL I PARAMETER I CONDITIONS I MIIII I TYP I MAX I UNITS', 

READ/MODIFY/WRITE CYCLE 

tRWC Read Modify Write (RMW) . 520 ns 

Cycle Time 

tCRW CE Width During RMW 350 3000 ns 

twc WE to CE "ON" 0 ns 

tw WE to CE "OFF" 150 ns 

WE Pulse Width 
. tT = 20m. CLOAD ='50 pF. Load = 1 TTL Gate. 

50 ns twp Ref = 2 .. 0V. tAcc = tAC + tco + 1 tT 

tD DIN to, CE Set-Up 150 ns 

tDH DIN Hold Time , 0 ns 

tco CE to Output Delay 180 ns 

two WE tGDOUT Invalid 0 

tACC A~cess Tim~ 200 ns 

CAPACITANCE (Note 1) TA "; 25°C 

CAD Address Capacitance. CS ViN = Vss 2 pF 
( 

pF CCE CE Capacitance V IN = Vss 15 

COUT Data Output Capacitance VOUT = OV )5 pF 

CIN o IN and WE Capacitance V IN = Vss 4 pF 

NO,te 1: Capacita~ce measured with Boonton Meter or effe~tive capacitance calculated from the equation C = I At/'AV with the current 
equal to a constant 20 mA_ d 

0 
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MM5280A 4096-bit dynamic random access memory 
general description 
National(s MM5280A is a 4096 word by 1 bit dynamic 
RAM. It incorporates the latest memory design features 
and can be used in a wide variety of ' applications, from 
those which require very high speed to ones where low 
cost and large bit capacity are the prime criteria. 

The RAM must be refreshed every 2 \11$. This can be 
'accomplished by performing a cycle at each of the 64 
row addresses (AO-A5). 

Addresses (A6-A 11) must, have a stable address during 
the refresh cycle. Any address is satisfactory as long as 
the address set-up and hold times are met. The chip 
select input can be ei9'er h~h or low for refresh. 

ThEt MM5280A nas beEtn designed with minimum produc~ 
tion costs as a prime criterion. It is fabricated using 
N-channel silicon gate MOS technology, which is an ideal 
chojce for high density integrated circuits. The MM5280A 

block /diagram 

1R1111------------------I 
Al1f4J 

A18131 

AI III 
"1121, 
All11t 
Mill) 

Mill) 

Mil. 

A31131 
IUIIIII 
AIIIII 
AIIIl 

ClI"1 

YDD(1I)-"ZV 

v.a-IV 
, V.(1)~-IV 

vocnn-.w 

"MoRY 
ARRAY _.'TS 

Memory inverts from Data In to Data Out. 

Pin Names' 

*AO-All Address Inpui:s Veil 
CE Chip Enable Vee 

CS Chip Select Voo 

'D'N Data Input 
, 

Vss 
Doul Data Output WE 

'NC Not COnnected 

"Row addresS AO-A5 

Power (-5V) 

Power (+5V) 

Power (+12V) 

Ground 

Write Enable 

, 

uses a single transistor cell to minimize the device area. 
The single device cell,'along with uniq,..e design features 
-in theon-chipperipheral Circuits, yields a high perfor-
mance memory device. ' 

featu(8s 
• Organizat'ion: 4096 x 1 
• Access time-1oo ns max ' 
• Cycle time-300 ns/min 

• Easy system interface 
• One high voltage input-chip enable 
• TTL compatible-all other inputs and output 

• Address registers on-chip 
• TRI-STATE® output 
• Simple read-modify-write operation 
• Industry standard pin configuration' 

connection diagram 

Dual-ln-Line Packaga 

v •• 

TOP VIEW 

logic symbol 

AD 
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absolute maximum ratings 
Operating Temperature Range 
Storage Temperature 

o·C to +7Cfc 
--()5" C to + 1500 C 

1.25W 

Voltage on Any Pin Relative to VBB 
(Vss - VBB ~ 4.5V) 

-{).3V to +20V 

Power Dissipation Lead Temperature (Soldering, 10 seconds) 

dc electrical characteristics 
T A" O°C to +70°C Voo =+12V ±5%, 'Vee = +5V ±5%, Vee (Note 2),= -5V ±5%, Vss = OV, unless otherwise noted. 

SYMBOL 

1001 

10DAVl 

100 AV2 

ICCl 

lee 

V IL · 

'VIH 

VILC 

VIHC 

VOL 

VOH 

I 

PARAMETER CONDITIONS 

Input Load Current V IN = OV to V IH max~ (All Inputs 

Except CE). 

Input Load Current V IN = OV to V IHC max 

OutpUt Leakage Current Up For CE = VILC or 9S = VIH • Vo = OV to 5.25V 
High Impedance State 

I 

VOO Supply Current During 

CE "OFF'" 

Voo Supply Current During 
, CE"ON" 

Average V 00 Current 

Average V DO Current 

Vce Supply Current During 

CE "OFF" 

VaaSupply Current Average 

Input Low Voltage 

Input High Voltage 

CE Input Low Voltage 

CE Input High Voltage 

Output Low Voltage 

Output High Voltage. 

CE = -lV to +6V. Note 4 

CE = VIHC • TA := 25·C 
, I 

Cycle Time = 300 ns. tCE = '160 ns 

Cycle Time = 1000 ns. tCE = 160 'OS 

tT = 20 ns (Figure 4) 

IOL = 2.0 rnA. 

IOH =-2.0mA 

MIN 

-1.0 

2.4 

-1.0 

0.0 

2.4 

TYP 

0.01 

0.01 

0.01 

110 

20 

45 

15 

0.01 

5 

MAX 

10 

10 

10 

1() 

100 

0.6 

Vee +l 

1.0 

, VoD +l 

0.45 

Vec 

300·C 

UN,ITS 

p.A 

p.A 

mA 

mA 

mA 

J.IA 

J.IA 

V 

V 

V 

V 

V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating Tem
perature Range" they are not meant to imply that the devices should be operated a~ these limits. The table of "Electrical Characteristics'" provides 
conditions for actual device operation. I 

Note 2: All voltages referenced t(l VSS. VBB must be applied before and removed after other supply voltages. 
Note 3: Typical valueS are for T A" 25"C and nominal power supply voltages. 

Note 4: The 100 and ICC currents flow to Vss.-The IBB current is the sum of all leakage c,;,rrents. ' 
Note 5: During CE "ON" VCC supply current is dependent on output loading, VCC is connected to output buffer only. 

ac electrical characteristics T A = O°C to +70°C, Voo = 12V ±5%, Vee = 5V ±5%, Vee= ~5V ±5% 

798 

SYMBOL I PARAMETER' CONDITIONS 

READ, WRITE, READIMODIFY/WRITE. AND REFRESH CYCLE 

READ CYCLE 

tCY 

teE 
teo 

twL 

twc 

Time Between Refresh 

Address to CESet-Up Time 

Address Hold Time 

CE "OFF" Time 

CE Transition Time 

CE "OFF" to Output High 

Impedance State 

CyeleTime 

CE "ON" Time 

CE Output Delay 

Address to Output Access 

CEtoWE 

WE to CE "ON~' 

t AC is Measured From End of Address Transition 

CLOAO = 50 pF. Load = 1 TTL Gate. Ref = 2.0V. 

tAce = tAe + teo +'1 tT 

I MIN I TYP I MAX I UNITS 

o 
40 

100 
10 

o 

300 

160 

o 
o 

2 

40 

3000 

130 ' 

150 

ms 

ns 

ns 

ns 

ns 

ns 

os 

os 

os 

os 

os 

os 

• Ie u © Ie MASTER 1977 



ac electrical characteristics (can't) 
T A = OOC to +70oC, Vee = 12V ±5%, Vee = 5V ±5%, Vee =-5% ±5% 

. SYMBOL I PARAMETER I CONDITIONS I MIN I TYP I MAX I UNITS 

WRITE CYCLE 

tCY Cycle Time 30.0. ns 

tCE CE "ON" Time 160. 3000. ns 

tw WE toCE "OFF" 80. ns 

tcw CE toWE tT = 20. ns 80 ns 
\ 

80. ns to D'N to CE Set-Up 

tOH D'N Hold Time 0. ns 

twp WE Pulse Width 50 ns 

ac electrical characteristics (can't) TA=0.°Ct~+70.°C,Voo=12V±5%,Vcc"5V±5%, Vee=-:5%±5% 

SYMBOL I PARAMETER I CONDITIQNS I MIN I TYP I MAX I UNITS 

READ/MODI FYIWRITE CYCLE 

tCRW 

, twc 

tw 

to 

Read Modify Write (RMW) 

Cycle Time 

CE Width During RMW 

WE to CE "ON" 

WE to CE "OFF" 

WE Pulse. Width 

D'N to CE Set·Up 

D'N Hold Time 

tco CE to Output Delay 

two WE to DOUT Invalid 

lACC Access Time 

CAPACITANCE (Note 1) 

CAD Address Capacitance, CS 

CE Capacitance 

Data Output Capacitance 

D'N and WE Capacitance 

tT = 20. ns, CLOAO = 50. pF, load = 1 TTL Gate, 

Ref = 2.o.V, tACC = tAC + tco + 1 tT 

V ,N = Vss 

V ,N = Vss 

VOUT = o.V 

V ,N = Vss 

370 

230. 

0. 

80 

50. 

80. 

0. 

0. 

2 

15 

5 

4 

30.00 

130 

150. 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 

pF 

Note 1: Capacitance measured with Boonton Meter 'or effective capacitance calcu lated from the equation C = 111 tll1 V with the current 
equal to a constant 20. mAo . 

@ Ie MASTER 19n 

\ 

799 

.... 
o -(.) 
:::l 
"0 
c: o 
(.) 

E 
Q) 

en 
(ij 
c: 
.2 -CO 
Z 



~ 

o ..... 
o 
:::s 
"0 
c 
o o 
E 
(I) 

C/) 

a:s 
c o 
~ a:s 
Z 

an , 
o 
co 
N 
an 
:E 
:E 

800 

MOS RAMs 

MM5280-5 4096-bit dynamic random access read/write memory 

general description 

The MM5280-5 is a slower speed version of National's 
MM5280_ Please refer to the MM5280 specification 
for pin configuration, block diagram and switching 
time waveforms_ 

absolute maximum ratings (Note 1) 

. features 

• Access time-270 ns 

• Cycle time-470 ns 

Operating Temperature Range 
Storage Temperature 

aOc to +70°C 
~5°C to +150°C 

'-O.3V to +25V 

Order Number MM52800-5 
See Package 5 

All Input or Output Voltages with Respect 
to the Most Negative Supply Voltage, VBa 

Supply Voltages VDD, VCC and VSS with 
Respect to VaB 

Power Dissipation 

dc electrical characteristics 

'-O.3V to +20V 

1.2.5W 

T A = 0° C to + 70°C V DD = +12V ±5%, Vee = +5V ±5%, VB 8 (Note 2) = -5V ±5%, V ss = OV, unless otherwise noted. 

SYMBOL PARAMETER 

ILl Input Load Current 

ILC Input Load Current 

II LO I Output Leakage Current Up For 

High Impedance State 

1001 V DO Supply Current During 

CE "OFF" 

1002 V DO Supply Current During 

CE "ON" 

100 AVl Average V DO Current 

100 AV2 Average V DO Current 

ICCl V cc Supply Current During 

CE "OFF" 

IBB VBe Supply Current Average 

V ,L Input Low Voltage 

V ,H Input High .Voltage 

V'LC CE Input Low Voltage 

V ,HC CE Input High Voltage. 

VOL Output Low Voltage 

VOH Output High Voltage 

CONDITIONS MIN 

V ,N = OV to V ,H max, (All Inputs 

Except CE) 

V ,N = OV to V ,HC max 

CE = V'LC or CS = V ,H , Vo = OV to S.25V 

CE = -IV to +6V, Note 4 

CE; V ,HC , T A = 25°C 

TA = 25°C 
Cycle Time = 400 ns, tCE = 230 ns 

Cycle Time = 1000 ns, tCE = 230 ns 

CE; V'LC or CS; V,H,(Note 5) 

tT ; 20 ns -1.0 

2.4 

-1.0 

Voo-l 

10L = 2.0mA 0.0 

10H =-2.0mA 2.4 

TYP 

0.01 

0;01 

0.01 

110 

20 

35 

15 

0.01 

5 

MAX 

10 

10 

10 

UNITS 

mA 

100 p.A 

0:6 V 

Vce +l V 

1.0 V 

VOO +l V 

0.45 V 

Vce V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating Tem
perature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" provides 
conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that VDD, VCC, and VSS should.never be 0.3V more negative 
than Vaa. 
Note 3: Typical values are for T A; 2SoC and nominal power supply voltages. 

Note 4: The IDD and ICC currents flow to VSS. The laa current is the sum of all leakage currents. 

Note 5: During CE "ON" VCC supply current is dependent on outp.utloading, Vce is connected to output buffer only. 
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ae electrical eha raete ri sties 

T A = oOe to +70oe. Vee = 12V ±s%. Vcc = SV ±S%. V BB = -SV ±S% 

SYMBOL I _ PARAMETER I CONDITIONS I MIN I TYP I MAX I 
READ, WRITE. READ/MODIFY/WRITE. AND REFRESH CYCLE 

tRSF Time Between Refresh 2 

t AC Address to CE Set-Up Time tAC is Measured From End of Address Transition 0 

tAH Address Hold Time 50 

tec CE "OFF" Time 130 

tT CE Transition Time 10 40 

teF CE "OFF" to Output High 0 

Impedance State 

READ CYCLE 

tCY Cycle Time 470 

tCE CE "ON" Time 300 3000 ' 

tco CE Output Delay 
CLOAO = 50 pF, Load = 1 TTL Gate, Ref = 2.0V, 

250 
tACC = tAc +tco + 1 tT 

tAcc Address to Output Access 270 

tWL CEtoWE 0 

twc WE to CE "ON" 0 

WRITE CYCLE 

tCY Cycle Time 470 

tCE CE."ON" Time 300 3000 

tw WE to CE "OFF" 150 

tcw CE toWE tT = 20 ns 130 -
to D'N to CE Set-Up 150 

tOH D'N Hold Time 0 

twp WE Pulse Width 50 

READ/MODI.FY/WRITE CYCLE 

tRwc Read Modify Write (RMW) 590 
Cycle Time 

tCRw CE Width During RMW 420 3000 

twc WE to CE "ON" 0 

tw WE to CE "OFF" 150 

WE Pulse Width 
tT = 20 ns, CLOAO = 50 pF, Lo~d = 1 TTL Gate, 

twP 
Ref = 2.0V, tAce = t AC + tco + 1 tT 50 

to D'N to CE Set-Up 150 

tOH D'N Hold Time 0 

tco CE to Output Delay 250 

two WE to DOUT Invalid 0 

tAcc Access Time 270 

CAPACITANCE (Note 1) T A = 25°C ," 

CAD Address Capacitance, CS ,V ,N 0- Vss 2 

CCE CE Capacitance V'N = Vss 15 I 
COUT Data Output Capacitance VOUT = OV 5 

~'N o IN and WE Capacitance V,N = Vss 4 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C '= IAtlAV with the current 
equal to a constant 20 mA. ' - • 

" 

© Ie MASTER 19n 
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MOS RAMs 
Advance Information 

,MM6281 4096-bit fully TTL compatible dynamic random .access memory 

general description 
National's MM5281 i~ a 4096 word by 1 bit fully TTL 
compatible dynamic RAM. It incorporates the latest 
memory design features and can be used in a wide variety 
of applications, from those which require very high 
speed to ones where low cost and large bit capacity are 
the prime criteria .. 

The MM5281 must be refreshed every 2ms. This can be 
accomplished by performing a read cycle at each of the 
64 row addresses (AO-AS). The chip select input can 

'be either high or low for refresh. 

The MM5281 has been designed with minimum produc
tioncosts as a prime criterion. It is fabricated using 
N-channel silicOn gate MOS technology, which is an ideal 
choice for high density integrated circuits. The MM5281 
uses a single transistor cell to minimize the device area. 

block and connection diagrams 

iftll2)--------------______ --1 

is (5) 

All (4) 

AIO(3) 

AlII) 

MIll) 

A112O) 

ASCII) 

ASCII) 

A4C141 
A3(13) 
AZClo) 

AI (9) 

AOIII 

VDD Cl4I - +IZV 

V. (111'--';" OV ' 

V.I1I--6V 

MEMORY 
ARRAY 

_BITS 

"T:he single device cell, along with unique design f~atures 
in the on-chip peripheral circuits, yields a high perfor-
mance memory device. . 

features 
• Organization: 4096 x 1 
• Access time 250 ns maximum 
• Cycle time 400 ns minimum 
• TTL compatibte 
• Address registers on.chip 
• TRI-STATE® output 
• Simple read-modify-write operation 
• Industry standard pin configuration 

Oual-ln-LiM Package 

~ M MM ~ a R A8 A4 A3 ft 

rzz 

OIN lI;T 
(6) (1) 

21 20 18 II 11 1& IS 14 13 12 

I'" 

I Z 3 4 5 6 1 8 I 10 111 
V. AI AIO ~11 9' D.. a;;; AU AI AZ Vee 

TD'VIEW 

Order Number MM5281 0 
SeePaakage5 

Pin Namas 

AO-All Address Inputs· Vao Power (-5V) 

CE Chip Enable . Vee Power (+5V) 

CS Chip Select Vee Power (+12V) 

DIN Data Input Vss Ground 

DOUT Data Output WE' Write Enable 

NC Not Connected 

°Refresh Addres. AO-A5 
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absolute maximum ratings (Note 1) • • Operating Temperature Range 
Storage Temperature 

O·C to +7d'C 
~5·C to +150·C 

-.o.3V to +25V 

Supply Voltages VDD, VCC and VSS with 
Respect to Vee 

-.o.3Vto +20V at 
i. N 

All Input or Output Voltages with Respect Power Dissipation ".25W ,! 
to the Most Negative Supply VOltage, Vee 

dc electrical .characteristics 
Til., = oOe to +70oe voo = +12V ±5%, Vee = +5V ±5%, Vss:(Note 2) "':-SV ±5%, Vss '" 0'1, unless otherwise noted. , 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

ILl ·Input Load Current VIN ~ OV to VIH max 
, 

0.01 10 .. ' p,A 

IlLO I Output Leakage Current Up For CE ~ VIH orCS = VIH , Vo .. OV to 5.25V 
. . 0.01 10, p,A 

High Impedance State 

.1001 V 00 Supply Current Duriilg Ce'=V IH .'1 mA 

·CE "OFF" .' " 

IO~2 V DO Supply Current During· CE .. VIL , T '" ~ 25°C I 20 mA , 
CE"ON" 

./ I 

IODAV1 Average V 00 Current 
T", ~ '25°C 

Cycle Time ~ 400 ns. tee ~ .240 ns 35 rnA 

100 AVi Average Voo Current Cycle Time" 1 000 ns, tee ~ 240 ns 15 'mA 

lec1 V cc Supply Current During CE ~ VIIi orCS" VIH , (Note 51 0.01 10 p,A 
( CE '.'OFF" 

.. 

Iss Ves' Supply Current Average 5 100 p,A 
.-, 

VIL Input Low Voltage tT ~ 10 ns (Figure4) -1.0 0.6 V 

VIH' Input High Voltage 2.4. Vcc +l V 
i 

. , 
VOL Output Low VO'ltage 10L ~ 2.0 inA 0.0 0.45 V .. 
VOH Output High Voltage 10H ~-2.0mA 2.4 Vce V, 

I 

Note 1: "Absolute Maximum .Ratings" are those values beyond which the safety of the device cannot" be guaranteed.' E;xcept for "Operating Tern-" 
perature Range" they are .not meant to imply that ~he devices should be operated at these limits. The table .. of "Electrical Characteristics" provides 
conditions for actual device operation. 
Note 2: The.only requirement for the sequence of applying voltage to the device is that Voo,Vce, and VSS should never be 0.3V more neQative 
than VSS. . . , 

Note 3: Typical values are for T A = 25°C andn~minal power supply voltages. 

Note 4: The 100 and lee currents flow to VSS. The ISS current is t!le sum of all leakage currents. 
Note 5: During e~ "ON" Vee supply current is dependent on output loading, VCC is connected to output buffer only. 

ac electrical charatreristics Til. '" oOe to +70°<;, Voo = ,12V ±5%, Vc"c/7' 5V ±5%,-Vss '" -5V±5% 
. l 

SYMBOL I PARAMETER CONDITIONS I MIN I TYP I MAX I UNITS 

, __ ~~R~E~A~D~,W~R~I~TrE~,R~E~A~D~/~MO~D~IF_Y~IW~.R~IT~E~,~A~N~DrR~E~F~R~ES~H~CY~C~L~E~ __________ ~ ________ r-~ __ '-____ ~ ______ ~~ ____ __ 
tREF Time Between Refresh 

READ CYCLE 

~CY 

tCE 

tco 

.tACC 

Address to CE Set·Up Time 

Address Hold Time 

CE "OFF" Time 

CEo Transition Time 

CE '''OFF'' to Output High 
Impedance State 

Cvcle Time 

CE "ON" Time 

CE Output Delay 

Address to Output Access 

. CE to WE 

WE to CE "ON" 

~. Ie MASTER 1977 

. t AC is Mea?ured From End of AddreSs Transition O. 

100 

140 

50 

400 

240 
CLOAO ~ 50 pF, Load'" 1 TTL-Gate. Ref =.2.0V, 

tACC = tAc + tco 

, 0 

0 

2 ms 
'\ 

ns 

ns 
\ ns 

40 ns 

ns 

I 
~ns : 

3000 ns , 
250 ns 

. 250 ns 

ns 

ns 
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ac electrical characteristics (con't) 
00' J • 

T A = 0 C to\ +70 C~ Voo = 12V ±5%, Vee" 5V ±5%"VBB ='""5% ±5% 

SYMBOL I PARAMETER' I CONDITIONS [ MIN I TYP I MAX I UNits 

WRITE CYCLE 

tCY C~leTime 
\ 

400 ns 

tce CE "ON" Time 240 3000 ns 

tw WE to CE "OFF" 100 ns 

tcw CE to WE tT = 10 ns 150 ns 

to D'N to CE Set-Up 100 ns 

tOH D'N Hold Time 60 ns , 
twp WE Pulse ~idth 50 ns 

\ 

ac electrical characteristics '(can't) I 

T A = oo~ to +70°C, Voo = 12V ±5%, Vee = 5V ±5%, Vee = -5% ±5% 

SYMBOL I PARAMETER I CONDITIONS I MIN I TYP I MAX I UNITS 

READIMODIFYIWRIT~ ~YCLE 

tRwC Read Modify Write (RMW) , 510 ns 

, Cycle Time 

tCRW CE Width During RMW 350 3000 ns 

twc WE to CE "ON" 0 ns 

tw WE to CE "OFF" 100 - ns 

WE Pulse Width 
tT '" 10 ns. CLOAO = 50 pF. Load = 1 TTL Gate. 

50 twP Ref = 2.0V. tACC = tAC + tco 
ns 

to D'N to CE Set-Up 100 ns 
I 

tOH D'N Hold Time 50 ns 

tco CE to Output Delay 250 ns 

two WE to DouT invalid 0 I , 

·tACC Access Time 250 ns 

CAPACITANCE (Note 1) TA = 25~C 

'CAO Address Capacitance. CS V,N = Vss 2 pF 

Cce CE Capacitance VIN = Vss. 5 pF 

COUT Data Output Capacitance VOUT = OV / 5 pF 

CIN D'N and WE Capacitance YIN = Vss 4 , pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = IAt/AV with the current 
equal to a constant 20 mA_ 

, 
I . 

~ 

-

, 

'-
! 
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CMO·S RAMs' 

MM54C89/MM74C89 'S4-bit TRI-STATE@ rando'm access 
read/wri~emembry . 

general description 

The MM54C89/MM74C89 is a 16-word by 4-bit 
random a~ess read/write memory. Inputs to the 
memory consist 9f four address lines,fourdata 
input lines, a write enable line and a memory 
enable line.. The follr binary addtess inputs are 
decoded internally to select each of the 16 possible . 
word locations. An .internal ad~ress regi ster! latches 
the address information on the positive to negative 
transition of the memory enable input, The four ' 
TRI-STATE<B> data output lines working in con
junction with the memory enable input provides 
for easy memory expansion. 

, Address Operation~ Address inputs must be stable 
tSA prior to the positive to n.egative transition 
of memory enable. It is thus not necessary to 
hold address information stable for more than 

'tHA after the memory is enabled (p6sitive to 
negative transition of memory enable). \ 

Note: ,The timing is different than the DM7489 in 
that 1I positive to negative transition of the memory 
enable must occur for the memory' to be selected. 

, \ 

Write Operation: Information present at the cIata 
inputs is written into the memory at the selected 

,logic and connection d~agrams 

address by bringing write enable and memory' 
enable low. 

Read Operation: The complement of the informa
tid,,' which was written into the memory is non
destructively, read out at the four outputs. This is 
accomplished by selecting the desired address and 
bringing memory enable low and write enable 

, high. 

When the device is Writing or disabled the output 
assumes a TRI-STATE (Hi-z) condition. ' 

features 

• Wide supply voltage range 
• Gua'ninteed noise margin 
'. High noise immunity 

• Low power TTL 
compatibility , 

• Input, address register 

3.0V to 15V 
1.0V 

0.45 Vee typ 
, fan out of 2 

drivirig.74L 

• Low power consumption 100 nW/package typ . 
@Vec = 5V 

• Fast access time 130ns typ,at Vee = 10~ 
• TRI-STATE output 

DATA mA DATA lim DATA 11m DATA mA 
'NPUT 1 iilimn '''UTl iiii'fiij'ff 'lOUT J..iiimiif1,IPUT' OUTPUT 4 

, ..D!!I 
EIAIU 

~I'I 

'IPUT A +---'-H 

'IPUT· .... -H 

'_c+--H 

1lllPUT1+--H 

@. Ie MASTER 1977 

AODRESS!NPUT A I 

-flIlII£( Z 

1IIIIltImtn' 3 

DATA 'IPUT I • 

IImmnPuTI • 

OATAlliPUT2 • 

IIm~Z 1 

/ 

TOPWlEw' 

.8 Vee 

15 ADDRESS 'I,,",~ 
14 ADDREa_TC 

13 ADDREIIlWUT'ti 

12 DATAIllPUU 

11 amaumrr. 
II" DATA IIIPUT 3 

. .' am aumrr 3 

Order Number MM54CaJD or 
MM74c89D 

Scia Package 3 
Order Number MM74C~9N 

Scia.Package 16 
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absolute maximum ratings 
Voltage at Anv Pin -0.3V to Vet + 0.3V 
Operating Temperature Range 

MM54C89 -5S·C to +l:?S·C 

.MM74C89 -40° C to +8So C 

Storage TemPerature Range -6S·C to +150°C 

Package Dissipation SOOmW 

Operating Vee Range 3.0V to 15V 

Absolute Maximum Vee 16V 
Lead Temperature (Soldering, 10 seconds) 300·C 

\ 

dc electrical characteristics 
Min/max limits apply across temperature range, unless otherwise noted, 

PARAMETER CONDITIONS MIN TYP NlAX 

CMOS TO CMOS 

Logical "l"lnput Voltage (VIN I1)) Vee = 5.0V 3.S 
Vee = 10V 8.0 

Logical "0" Input Voltage (V IN fOJ) Vee = 5.0V 1.5 
Vee = 10V 2.0 

Logical "1" Output Voltage Vee = 5.0V, 10 = -10!lA 4.5 
(VOVT (1)) Vee = 10V, 10 = -10!lA 9.0 

Logical "0" Output Voltage Vee = 5.0V, 10 = +10!lA 0.5 
(VOVTfO)) Vee = 10V, 10 = +IO!lA 1.0 

Logical "I" Input Current (lIN (1)) Vee = 15V, VIN = 15V 0.005 1.0 

Logical "0" Input Current (I'NfO)) Vee = 15V, V'N = OV -1.0 -0.005 

Output Current in High Impedance Vee = 15V, Vo = 15V 0.005 1.0 
State Vee = 15V, Vo = OV -1.0 -D.005 

Supply Current (Icc) Vee = 15V 0.05 300 

CMOS/LPTTL INTERFACE 

Logical "I" Input Voltage (V'Nfll) 54C, Vee = 4.5V Vee - I:S 
74C, Vee = 4.7SV Vee - 1.5 

Logical "0" Input Voltage (V'NfOl) 54C, Vee = 4.5V 0.8 
NC, Vee = 4.75V 0.8 

Logical "I" Output Voltage 54C, Vee = 4.SV, 10 = -360!lA 2.4 
(VoVTf1l1 74C, Vee = 4.75V, 10 = -3601'A 2.4 

Logical "0" Output Voltage 54C, Vee = 4.5V, 10 = +3601'A . 0.4 
(VOVTfOJ ) 74C, Vee = 4.75V,10 = +3601'A 0.4 

OUTPUT DRIVE (See 54C174C Family Characteristics Data Sheet! 

Output Source Current (Iso UReE ) Vee = S.OV, VO UT = OV -1.75 -3.3 
(P·Channel) TA = 25°C 

Output Source Current (lSqVReE) Vee = 10V, VOUT = OV -8.0 -15 
(P·Channel) TA =25°C 

Output Sink Current (ISINK) Vee = S.OV, V OUT = Vee 1.75 3.6 
(N·Cliannel) TA=2SoC 

Output Sink Current (lSINK) Vee = 10V, VOUT = Vee 8.0 16 
(N·Channel) TA = 2S·C 

ac electrical characteristics (T A = 25°C, CL = 50 pF, unless otherwise noted.) 

PARAMETER CONDITIONS NlIN TYP MAX 

Propagation Delay from Memory Enable Vee = S.OV 270 500 
(tpd) Vee = 10V 100 220 

Access Time from Address Input (lace) Vee = S.OV 350 650 

Vee = IOV 130 280 

Address Input Setup Time (tSA) Vee = S.OV 150 

Vee = 10V 60 

Address Input Hold Time (tHA) Vee = S.OV 60 
Vee = 10V 40 

Memory Enable Pulse Width (tME) Vee = S.OV 400 250 

Vee = 10V \ 150 90 

Memory Enable Pulse Width (t;;;;e) Vee = S.OV 400 200 
Vee = IOV 150 70 

UNITS 

V 
V 

V 
V 

V 
V 

V 
V 

!lA 

!lA 

!lA 
!lA 

!lA 

V 
V 

V 
V 

V 
V 

V 
V 

mA 

mA 

mA 

mA . 

, 

UNITS 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 
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ac electrical characteristics (con't) 

i 

PARAMETeR CONDITIONS MIN TV" MAX 

Writi EiiiIiI8 SetuP. Time for a Read Vee -5.OV 0 
(ta,,) Vee- 10V 0 

. Wrlii rrii6Ii SetuP Tim. for a Write Vee" 5.0V tME 
(tws) Vee" 10V tME 

Write Enable Pulse Width (tWi) Vee" !i.OV, tws" 0' 300 150 
Vee" 10V" tws .. 0 100 50 

Data Input Hold Time !tHO) , Vee -5.OV 50 \ 
Vee -10V 25 

Data Input ~tup (tao) Vee" 5.0V 50 
Vee" 10V 25 

Propagation Delay from Ii Logical ''I'' 
, 

Vee" 5.0V, CL," 5.qpF" RL " 10k 150 '300 
or Logical "0" to the High Impedance,' Vee'; 10V, CL .. 5.0 pF,RL .. 10k I 85 .. 120 
State from Memory 'Eiiiiili·(tIH , toH) 

\ 

Propagation Delay from a Logical "1" Vee" 5.0V, CL " 5.0pF, RL,= 10k 180 300 
or Logi'cal '~O" to the' High Impedance Vee" 10V, CL .. 5.0 pF, RL .. 10k 85 120. 
State from Wrlte Enable (tlH, toH ) 

.' 
Input Capacity (CIN ) Any Input (Note 2) - 5.0 

I 

Output Capacity (CouT) Any Output (Note 2) 6.5 

Power Dissipation Capacity (Cpd)' (Note 3) 230 , 
Note 1: ., Absolute Maximum Ratings" are. those values beyond which the safety of the device cannot be guaranteed. 
Except (for "O~rating Range" they are not meant to imply that the devices should be operated at these limits. The table 
of '_'Electrical Cha~acteristics" provides c.onditions for actual device operation., 
Note 2: Capacitance is guaranteed by periodic testing. 
Note 3: CPO determines the no toed ac ,power consumption of any CfVlOS devic~; For complete explanation see 54C174C 
family Characteristics a~lication note. AN·9b. . \ ' 

-
Co 

truth table 
l 

ME WE OPERATION CONDITION OF OUTPUTS 

L L Write TRI·STATE. 

L H Read Co~plement of Selected Word 

H .L 
, 

Inhibit, Storage TRI·STATE 

H H Inhibit, Storage TR1·STATE 

ac test circuits 

Vee 

switching time waveforms 

toH 

Vee " 
-

5" 
I = !IV 

- .... --
Vee 

iRIIlIIIV 
nmn 

!IV 

_____ ~iuvee 

~t1H 

, 

UNITS 

lIS 
ns 

ns 
ns l 

ns· 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
'ns 

pF 

pF 

pF 

Vee 

~ 
-.1 ------------,j .. 1 Vee 

mlI 
GiiffilT 

,.... 0.1 Vee 

am 
iiiiffilT 

'.' 

~ , 
OV .-
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CMO'SRAMs 

MM54C200/MM74C200 258·bit TRI·STATE@ 
random access read/write memory 

general description 
The MM54C200/MM74C200 is a 256·bit random 
access read/write memory. Inputs consist of eight 
address lines, a data input line, a write enable 
line, and three chip enables., The eight binary 
address inputs are decoded internally' to select 
each of the 256 locations. An internal address 
register, latches and address information on the 
positive tp negative edge of ~3' The TRI· 

• STATE data output line working in conjunction 
with~, or ~2 inputs provides for easy memory 
expansion. 

Address Operation: Address inputs must be stable 
tsA priof to the positive to negative transition of 
CE"3' It is thus not necessary to hold address 
information stable for more than tHA after the 
memory is enabled (positive to negative transition). 

Note: The timing is d~fferent than the DM74200 
in that a positive to negati,ve transition of the 
memory enable must occur for the memory to be 
selected. 

logic and connection diagrams 

TAI.sTATt 

~--o( 

ct.----==:: eE.--....,...." 

V·DECODER 

A~~ _______ +-~IQ~~ 

g~I------+-~ 

Read Operation: The data is read out by selecting 
the proper address and bringing ~3 low and write 
enable high. Holding~, or ~2 or ~3 at a 

high level forces the output/into TRI-STATE. 
, When used in bus organized syStems, ~" or ~2' 

a TRI·STATE control, provides for fast access 
times by not totally disabling the chip .. 

Write Operation: Data is written into the memory 
with CE3 low and write enable low. The state of 
eE", or CE2 has no effect on the write cycle. The 
outputassumes TRI·STATE with write enable low. 

features 

• Wide supply voltage range . 3.0V to 15V 

1.0V 

0.45 Vee typ 
fan out of 1 driving 

standard TTL 
500 nWtyp 

• Guaranteed noise margin 
• High noise immunity 

• TIL compatibility 

• Low power 
• Internal address register 

AODIIESS AOOREtll ADDRESS 
INPUT C I!!PUT • limiT A 

X·DECODER 

'ADDRESS 1 
INPUT A 

ADDII£SS 2 
INPUT I 

Ci, 1 

ft.. 

Ci. s 

om. • OUT 
ADDII£SS 7 

INPUT 0 

GND • 

TO'vmr 

11 Vee 

11 ADDRISS 
I .. UTe 

14 ADDRESS 
11IPUT" 

13 DATA IN 

uiiiii'f[ 
Emi:i 

11 ADDRESS 
INPUTG. 

11 ADDRESS 
IlIPUTf 

• IIDOIIESS 
11IPUT£ 

Order Number MM54C2OOD 
Or MM74C200D 

See Package 3 
Order Number MM74C2OON 

See Package 15 
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absolute maximum ratings (Note 1) 

Voltage at Any Pin 

Operating Temperature Range 

MM54C200 

MM74C200 

Storage Temperature Range 

Package Dissipation 

Operating \I~c Range 

Absolute Maximum Vee' 

lead Temperature (Soldering, 10 seconds) 

-o.3V to Vee +0.3V 

-55°C to +125°C 

-40°C to +85°C 

.-65°C to +l50°C 

500mW 
3.0V to 15V 

16V 
300°C 

dc electrical char~cteristics 
Min/ma,x limits apply across temperature range, unless otherwise noted. 

PARAMETER I CONDITIONS I MIN 

CMOS TO CMOS 

-\..ogical"I" Input Voltage (VIN",) Vec = S.IlV' 3.5 
Vee; = 10V 8.0 

Logical "0"Input Voltage (V,Nlo,) Vee = 5.0V 
, Vee = 10V 

Logical "I" Output Voltage iVOUTi1l1 Vee = 5.0V, 10 = -IOjlA 4.5 
Vee = 10V, 10 = -tpilA 9.0 

Logical "0" Output Voltage (VOUTIOI) Vee = 5.0V. 10 = .·IOjlA 
Vee = 10V. 10 = .101lA 

Logical "I" Input Current (I, .. ",) Vee = 1,5V. Y'N = 15V 

Logical·"O" Input Current (I,N,OI) Vee =,15V. V" N ' OV -1.0 

Supply Current (Icc! Vee = 15V 

CMOS/LPTTL INTERFACE 

Logical "I" Input Voltage (V,N",) 54C, Vee = 4.5V Vee - 1.5~ 

74C, Vee = 4.75V Vee - 1.5 

Logical "O"lnput Voltage (V1N1OJ ) . 54C, Vee· 4.5V 
14C, Vee = 4.75V 

Logical"'" Outputl/oitage (VOUTlII) 54C, Vee = 4.5V, 10"-t.6mA :1.4 
74C, Vee =4.75V, 10 ·-1.6mA 2.4 

Logical "0" Output Voltage (VOUTlO,) 54C, Vee = 4.5V, 10 = 1.6mA 
74C, Vee = 4.7SV, ID= 1.6 mA 

. OUTPUT DRIVE IS. 54Cn4C F_ily Characteristics Data Sheetl 

Output Source Current (lsouRe£) Vee = 5,OV, VOUT =OV -4.0 
(P·Channell TA = 2SoC 

Output SourCe Current (lsouRe£ I Vee = 10V, VO UT = OV . :-16.0 
IP:Channel) TA = 26°C .. 
Output Sink Current (lSIN" I IN·Channell Vee = 5.0V, VOUT = Vee 5.0 

JA = 2SoC 

Output Sink Current (lSIN" I IN·Channell Vee = 10V, VOUT = Vee 20,0 
TA·25°C 

I 

I TVP I MAX I UNITS 

V 

\ 
V 

1.5 V 
2.0 V 

'V 
V 

O.S V 
1.0 V 

0.005 1.0 .IlA 

-0.005 IlA 

0.10 IlA 

V 

V.' 

0;8 V 
0.8 V 

V 
V 

0.4 V 
.0.4 V 

-6.0 mA 
, 

-25 mA 

8.0 mA 

30 mA 

ac electrical characteristics TA = 2SoC, C L = 50 pF, unless otherwise specified.' 

PARAMETER 

Access Time From Address (lACe! 

Propagation Delay From CEa 
Itpdl 

Propagation D<!lay From CE, o~ CE2 
(tpCe,1 

Address Setup Time 1!sA) 

Address Hold Time ItHA} 

<t Ie MASTcER 1977 

CONDlflONS 

Vee" S.OV 
Vee" lOV 

Vee" 5.OV 
Vee" 10V 

Vee" SOV 
Vee = IOV 

Vee -S.OV· 
Vee -10V 

Vee -6.0V 
Vcc··IOV 

MIN 

200 
100 

50 
26 

TVP MAX UNITS 

4.50 900 n$ 
200 400 n$ 

360 700 ' ns 
120 300 m 

250 ! 500 ns 

~S 200 m 

80 n$ 
30. ns 

15 ns 
S ns 

" 
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ac electrical characteristics (con 't) 

PARAMETER 

Write Enable Pulse Width (tw. ) 

CE3 !'\Jlse Widths (tCE) 

Input Capacity (C'N) 

Output Capa.city in TRI·STATE (COUT ) 

Power Dissipation Capacity (C",,) 

CONOITIONS 

Vcc = 5.0V 
Vcc" 10V 

Vcc" 5.0V 
Vcc = 10V 

Any Input (Note 'l!) 

(Note 2) 

(Note 3) 

MIN 

300 
150 

400 
160 

TVP MAX UNITS 

160 ns 
70 ns 

200 ns 
80 ns 

5.0 pF 

9.0 pF 

400 pF 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Range" they are not meant to imply that the devices should be operated at these limits. The table of,"Electrical 
Characteristics" prov!des conditions for actual device operation. ' 
Note 2: CapaCitance is guaranteed by periodic testing. 
Note 3: Cpd deterrTlines the no load ae power eonsumptio;m of any CMOS device. For complete explanation see 64C/14C 
Family Characteristics application note, AN-gO. 

switching time waveforms 

ADDRESS 
INPUT 

WRITE 
ENABI.E 

OATA 
I. 

ADDRESS 
INPUT 

Read and Write Cyc;les Using eE3 lCE1 • CE2 -logic; 01 

r--------.----------------------v~ 

-----------------_ov 

r-----------~-V~ 

'-------_______ ov 

r-----V~ 

~ __ ~' __________ h 

,..----_V~ 

. _tpol r "j . IV 

, TRI-STATE 
t~. • .-------------Lv~ 

----- h TRloSTATE . 

Read an~ ~rite Cyeles Using eE3 and eE110r CE21 

\ ;,..-. -----vcc. 
1'-----'·-----ov 

,..-----"'·------~---------V~ 

'----+---'1---"" '--------ov 

""-+0--11--1--'" ,..----------vcc 
'---------ov 

-----+----:-~ I---tWi-------.l v~ WiiiiE-------1 
mm, 

DATA 
IN 

DATA 
OUT 

4- ------~-----r~ TRI·STATE _________ h 

TRI·STATE 

Nate: Used far fast Icceu tima in bUild systems. 
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CMOS RAMs 

MM54C910/MM74C91O 256-bit TRI-STATE® I 

random access read/write memorY 

general description 

The MM54C910/MM74C910 is a 64 word by 4 bit' 
random access memory. Inputs consist of six address 
lines, four data input lines, a write enable, and a 
memory enable line. The six add-ress lines are internally 

. decoded to select one of 64 word locations. An internal 
address register, latches the address information on the 
positive to negative transition of memory enable. The 
TRI-STATE outputs allow for easy memory expansion. 

Address Operation: Address inputs must be stable (tSA) 
prior to the positive to negative transition of ilieii'i'OrY 
enable, and (tHA) after the positive to negative transition 
. of memory enable. The address register holds the 
information and stable address inputs are not nfleded at 
any other time. 

Write Operation: Da~a is written into memory at the 
selected address if write enable goes low while memory
enable is low. Write enable must be held low for tiNE 
and data. must remain stable tHO after write enable 
returns high. 

logic and connection diagrams 

Read Operation: Data is non destructively read· from a 
memory 10yation by an address operation with write 
enable held high. 

Outputs are in the TRI-STATE (Hi-Z) condition when 
the device is· writing or disabled. 

features 
• Supply voltage range 

• High noise immunity 
• TTL compatible fan out 
.. Input address register 

• Low power consumption 

• Fast access time 
• TR I-ST ATEoutputs 
• High voltage inputs 

3V to 5.5V 

0.45 Vee typ 

1 TTL load 

250 nW/package typ 
(chip enabled or disabled) 

250 ns typ at 5V 

OINt DOUTt OlN2 OOUT2 DIN] Doun DIN4 DOUTe 
I nput Protect ion 

© Ie MASTER 1977 

Dual·ln-line Package 
WRi'fl ,MEMORY 

Vee 0 DUn D IN3 0 INC 0 OU14 TfiU'[l m1tE AC AD 

j.. 11 ,. 15 ,14 13 " 11 10 

r-- ---

, , 3 • , • , • I' o OUH, D IH2 OlN1 0 DUTI Ai AA AF AE GND 

TOP VIEw 

Order Number MM54C910D 
Or MM74C910D . 

See Package 4 
Order Number MM7.4C910N 

See Package 16 
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absolute maximum ratings (N?te 1) 

Voltage At Any Output Pin 
Voltage At Any Input Pin 
Package Dissipation 
Operating V CC Range 
Standby V CC Range 
Absolute MaXImum V CC 

• ~.3V to V CC +O.3V 
--{).3V fO +15V 

500rnW 
3.0V to 5:5\1 
1.5V to 5.5V 
, ' 6.0V 

Lead Temperature (Soldering, 1 0 second~) 300°C 

dc electrical characteristics MM54C910/MM74C910 

operating conditions 

MIN 
Supply Voltage, (VCC) 

MM54C910 4.5 
MM74C910 4.75 

Temperature (T A) 
MM54C910 -55 
MM74C910 -40 

(Min/max limits apply across the temperature. and power supply range indicated). 

PARAMETER CONDITIONS MIN TYP MAX 

VINll ) Logical "1" I nput Voltage Full Range Vec-l.5 

V INIO) Logical "0" Input Voltage Full Range 0.8 

IINll) Logical "1" Input Current V IN = 15V 0.005 2 

V IN = 5V 0.005 1 

IINIO) Logical "0" .Input Current V IN = OV -1 -0.005 

VOUT(l) Logical "1" Output Voltage 10 = -1501lA Vcc-o·5 

10 = -400ji.A 2.4 

VOUT(O) Logical "0" Output Voltage 10 =1.6mA 0.4 

Output Current in High Vo= 5V 0.005 1 

I mpedence State Vo =ov , -1 -0.005 

Icc Supply Current Vcc = 5V 0.05 300 

ac electrical character,istics MM54C910/MM74C910 

T A = 2Soc, Vee = SV, C L = SO pF 

pARAMETER MIN TYP MAX 

tACC Access Time tr'om Address 250 500 

tpo Propagation Delay from ME 180 360 

tSA Address Input Set· Up Time 140 70 
I 

tHA Address Input Hold Time 20 10 

tME Memory Enable Pulse Width 200 100 

tME Memory Enable Pulse Widtl:1 400 200 
I 

tso Data Input' Set-Up Time 0 

tHO Data I nput Hold Time 30 15 

tWE iiVrite Enable Pulse Width 140 70 

'tlH' tOH Delay to TRI-STATE (!\Iote 4) 100 20.0 

CAPACITANCE 

CIN Input Capacity 

Any Input (Note, 2) 
, 

5 

COUT Output Capacity 
) 

Any Output (Note 2) 9 

Cpo Power Dissipation Capacity (Note 3) 350 

812 

MAX UNITS 

5.5 V 
5.25 V 

+125 °c 
+85 °c 

UNITS 

V 

V 

ji.A 

ji.A 

ji.A 

V 

V 

.v 
ji.A 

/JA , 
/JA 

UNnS 

ns 

ns 

ns 

ns 
\ 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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ac electrical characteristics (con't) 
CL ,. 50 pF 

MM54C910 MM74C910 
, 

.. ' 
T A = -ss"c to +12S"C T A = -40"C to +8S"C 

PARAMETER Vee = 4,SV to S.5V Vee = 4.7SV to S.2SV UNITS 

MIN MAX MIN MAX 

tAcc Access Time from Address 860 700 ns 

tpOI. tpoo Propagation Delay from ME .-660 540 ns 

tSA Address Input Set· Up Time 200 160 ns 

tHA Address Input Hold Time 20 20 ns 

t;""E Memory, Enable Pulse Width 280 260 " ns 

tME Memory Enable Pulse Width 750 600 ns 

tso Data Input Set·Up Time 0 0 ns 

tHO Data Input Hold Time 50 50 ns 

tiNE Write Enable Pulse Width 200 180 ns 
., 

t, H• tOH . Delay to TRI·ST A TE (Note 4) 200 200 ns 

Note 1: "Absolute Maximum' Ratings" are those values beyond which the' safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. -'. 
Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Cpd determines the no load SCi power consumption for any CMOS device. For cO(YIplete explanation see 54C/74C Family Ch~racteristics 
application note. AN·90. " 
Note 4: See ae test circuit for tlH. tOH. 

typical performance characteristics 

] 
w 

! 
!:l ... ... .. 

450 

400 

350 

300 

250 

200 

1.0 

100 

50 

0 

Typical Access Time vs Ambient 
Temperature 

I--'~ 
4.5,!!.. .... r" 10-'10-' 

........ 5~"" .... I--'~ 
i-".:: ~ .... .... 5.5V 

I""" 

-55 -25 5 35 65 95 125 

fREE AIR TEMPERATURE (C) 

ac test circuits 

tOH 

Vc< 

R, 

V<c $e, _ .... _ .... --1001 0.31-...-4i-_-

R, 

_ .... - .... -10.' 0041--4i-__ $e, 

. 

j;, t e, 

l'fe, - -

truth table 

ME WE OPERATION OUTPUTS 

L L Write TRI·STATE 

l H Read Data 

H L Inhibit. Store TRI·STATE 

H H Inhibit. Store TRI·STATE 

All Other AC Tests 

I 
002 003 ·.le, 002 0.3 

Te'i"' Te, T . .. , 004 

t c'l' 'le, 
001 004 'te, 

Al "IOk 
CL '10pf CL '" 50pF 

3: 
3: 
en .,. 
(') 
CD 
-' 

~ 
3: 
3: 
~ 
(') 

~ 
0 
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w ' . 
MM5,C920/MM74C920, MM54C9211MM74C921 
1024-bit static silicon gate CMOS R~Ms 
general description featu~es 
The MM54C920/MM74C920 256 x 4 random access 
read/write memory is manufactured using silicon gate 
CMOS technology. Data output is the. same pci>larity 'as 
data input. Internal latches store address inputs, CES 
and data output. This RAM is specifically designed. to 
operate from standard 54/74 TTL' power supplies. 
All inputs and outputs are TTL compatible. 

The MM54C921/MM74C921 is identical to the 
MM54C920/MM74C920, except data inputs are 
internally connected to data· outputs; the number 
of package leads thereby is reduced to 18~ 

Conwlete address: decoding as well as two chip select 
functions, CEl and CES, and TRI-STATE® outputs 
allow easy -expansion with a minimum of external com
ponehts. Versatility plus high speed and low power 
make these RAMs ideal elements for use in micro
processor, minicomputer as well as main frame memory 
applications. 

• Fast access-250 ns max 

• TR I-STATE outputs 

•. Low power 

• On-chip registers 

• ~ingle +5V supply 

• Data retained with Vee as low ~s 2V 

functiona.l deseri ption 
The functional description w.iII reference the logic 
diagram of the MM54C920/MM74C920 shown in 
Figure 1. Input addresses and CES are clocked into 
the input latches by the falling edge of STROBE. Input 
setup and hold times must be observed on these signals 
(see timing diagrams). The true and complement address 
info~mation is fed to the row and column decoders 
which access the selected 4-bit memory word. 

... " 
0::111, 
·N' ~:III 
.CJ'I 
C'"~ 
~"n 
cnCD 
"N 
~O _., 
,n ~ 

!:~ _ ....... 
n~ gn 
,,,,,CD 
\loiN 
~o 
(I) .. 

n~ 
~~ 
OUI 
(I)~ 

1--IO-g-'~ic-a-n-d--c-o-n-n-ec--ti-o-n-d-i-a-g-ra-m--s----------------~--------~--~~---I~~ 

»N 
~ ... AD 

AI 

A2 

A3 

A4 

'011 

012 

DIJ 

014 

IT 

en 

en 

it 

814 

32 
ADDRESS X 
REGISTER ROW 8 

AND DECODER 
INVERTERS 

WRITE 
CONTROL 

32 .32 
X X 
8 8 

ADDRESS REGISTER 
AND INVERTERS 

AS. A8 Al 

32 
X 
8 

DATA OUT 
REGISTER 

'001 

002 

DO! 

L-.....,r-_r-~ 004 

cn~ 
~ 
...... 
~ n 
CD 
~. 

FIGURE 1. MM54C920IMM74C920 Logic Diagram 

DUal-in-Line-Package Dual-in-Line-Package 
vcc A4 WE en Sf' en 004 014 003 013 '002 V C AI 1ft en If fR 01/04 OUG3 DIIDZ 

22 21 /0 19 18 11 1& 1& 14 Il 12 18 \1 1& 1& 14 13 12 11 18 . 

- r--
MMti4C82IIIMM14C921 MM&4C92I/111114C9Z1 - r- - f-

1 2 3 4 Ii & 7 • 9 16 11 I 2 J 4 & • 7 • • 
. AI A2 AI AD Ali AI. Al GNO 01, 001 012 
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functional description (con't) 
The addressed word (4 bits) is fed to four sense ampli
fiers through the column decoders. The information 
from the sense amplifiers is retained in the output 
register. when STROBE rises. Tile. register drives the 
TRI-STATE output buffers. 

Chip select inputs, CE land CES, have identical functions 
except that CES (Chip Enable Stored1J!..c'ocked into a 
latch on the falling edge of STROBE;CEl (Chip Enable 
level) is not. 

Note that setup and hold times must be observed on 
CES. Because CEl is not clocked by STROBE; it may' 

absolute maximum ratings 

fall after STROBE has fallen without affecting access 
time. 

The outputs are in a high impedance state when the 
chip is not selected (CES Qr CEl high) or when writing 
(WE loW). Note that the ihformation stored in the out
put latches will be changed whenever STROBE falls, 
regardless of the logic states of WE, CEl or ffi. 

The timing diagrams in Figures 2, 3, and 4 define the 
read, write, and output enable/disable parameters 
respectively. 

7V Supply Voltage, Vee 
Voltage at Any Pin -o.3V to Vee + O.3V 
Operating Temperature Range 

MM54C920, MM54C921 
MM74C920, MM74C921 

. Storage Temperature Range 

-SSOC to +12SoC 
-40"C to+8SoC 

-:6SoC to +lS0°C 

dc electrical characteristics Vee = S.OV ±10%, TA = Operating Range 

MM54C920, MM54C921 MM74C92O, MM74C921' 
PARAMETER CONDITIONS UNITS 

i 

V IH logical "1" Input Voltage 

V IL. logical "0" Input Voltage 

VOH1 Logical "1" Output Voltage 

VOH2 logical "I" Output Voltage 

VOL 1 logical "0" Output Volt3Qe 

VOL2 logical "0" Output Voltage 

Input leakage 

OutPUt leakage 

IOH =-1.0mA 

lOUT = 0 

IOL = 2.0 mA 

lOUT =0 

OV~VIN ~Vec 

OV ~ Vo ~ Vee, CEl = Vee 

lee Supply Current VIN = Vee, Vo =OV 

CIN Input Capacitance (Note 1) 

Co Output Capacitance (Note 1) 

Cvo Data Input/Output Capacitance MM54C921/MM74C9210nly 

V OR Vee for D .. ta Retention , m= Vee 

Note 1: Capacitance is guaranteed by periodic testing. 

MIN 

o 

2.4 

-1.0 

-1.0 

2.0 

TYP 

0.001 

0.001 

0.1 

4 

6 

8 

MAX 

Vee 

0.8 

0.4 

0.01 

1.0 

1.0 

10 

7 

9 

12 

ac electrical characteristics Vee = s.ov ±10%, T A = Operating Range 

MIN 

Vee-2.0 

o 

2.4 

Vee-o.Q1 

-1.0 

-1.0 

2.0 

TYP 

0.001 

0.001 

0.1 

4 

6 

8 

PARAMETER I MM54c92O, MM54C921 MM74C92O, MM74C921 

I MIN TYP MAX I MIN 

TTL interface (VIH = Vee - 2.0V, VIL = 0.8V,lnput tRlse = tFALL = 5 ns, load = 1 TTL Gate + 50 pF) 

te Cycle Time 

tAce Access Time From Address 

tAcs Access Time From Strobe 

toe 

too 

Address Setup Time 

Address Hold Time 

OutPUt Enable Time 

Output Disable Time 

ST Pulse Width (Negative) 

ST Pulse Width (Positive) 

Write Pulse Width (Negative) 

Data Setup Time 

Data Hold Time 

© Ie MASTER 1977 

290 

25 

25 

150 

140 

150 

100 

60 

120 

120 

110 

10 

15 

60 

60 

60 

60 

80 

40 

25 

275 

260 

150 

150 

255 

25 

25 

130 

125 

130 

90 

60 

TYP 

120 

120 

110 

10 

15 

60 

60 

60 

69 
80 

40 

25 

MAX 

250 

225 

130 

130 

MAX 

Vce 

0.8·· 

0.4 

0.01 

1.0 

1.0 

10 

7 

9 

12 

v 

v 

v 

v 

v. 

v 

pA 

p.A 

pA 

pF· 

pF 

pF 

V 

,UNITS 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

815 

'-
0 
+-' 
0 
:::s 
"0 
c: 
0 
() 

E 
Q) 
en 
CO 
c: 
0 

:;:: 
CO 
Z 
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MM54C929/MM74C929, MM54C930/MM74C930 
1024-bit static silicon gate CMOS RAMs 

general description 
The MM54C929/MM74C929 and the MM54C930/ 
MM74C930 1Q24 x' 1 random access -read/write 
memories are manufactured using silicon gate CMOS 
technology. These RAMS are specifically designed to 
operate from standard 54/74 TTL power supplies; 
all inputs and outputs are TTL compatible. Data output 
is the same polarity as data input. Internal latches store 
the address inputs and data output. Chip select input 
CS1 serves as a chip strobe, controlling address and data 
latching. The Data-In and Data-Out terminals can be 
tied together for common I/O applications. Complete 
address decoding, three chip select functions 
(MM54C930/MM74C930) and TRI-STATE® output 
allow easy memory expansion and organization. The 
MM54C929/MM74C929 differs from the MM54C930/ 
MM74C930 only in that CS1, CS2 and CS3 are internally 
connected together, providing a single c~ip~selectinput. 

block and connection diagrams 

AD ----'~--, 
Al---+\ ADDRESS 

A2 RE:~~ER 
A3 INVERTERS 

A4 ----IIL-..--1 

DI-----t---~ 

CSi 
(STROBE) 

Versati'lity, nigh speed, and ,low power make these 
RAMs ideal elements for use in, many microprocessor 
minicomputer and main frame memory applications_ 

features 
• Fast access-250ns max 

• TR I-STATE outputs . 

• Low power-10~A max standby 

• On-chip registers 

• Single 5V supply 

• Inputs and output TTL compatible 

• Data retained with VCC as low as 2V 

• Can be operated common I/O 

STORAGE 
MATRIX 

A5 A6 A7 AB AD 

/ 

00 

FIGURE 1_ Block Diagram 

Dual-In-Line Package Dual-In-Line Package 

Vcc 01 i'If A9 AS A7 A6 A5 vee en 01 WE A9 AI A7 'A6 AS 

16 15 14 13 12 \I 10 9 \8 17 16 15 14 \3 12 \I 10 

, 

..... I- - -
MM54C929/MM74C929 . MM54c930/MM74C9JO 

1024 X I 
r-- l-

1024X 1 - -
I 

" 

1 2 3 4 5 6 7 I I 2 3 4 5 6 7 I 9 

AD Al A2 A3 A4 00 GND 

@ Ie MASTER 1977 



absolute maximum ratings 

Supply Voltage, Vee 7V 
Voltage at Any Pin -o.3V to Vee + O.3V 
Operating Temperature Range, 

MMS4e929, MMS4C930 -ssoe to +12Soe 
MM74e929, MM74C930 -40oe to +8Soe 

Storage Temperature Range -;;i!)oe to +l50o e 

, r 

dc electrical characteristics Vee'" sv ±10%, T A'" OperClting Range 

PARAMETER CONDITIONS 
MM54C929, MM54C930 MM74C929, MM74C930 

UNITS 
MIN TYP MAX. MIN TYP MAX 

V,H Logical "1" Input Voltage Vee-2.O Vee Vee-2.O Vee V -
V,L Logical "0 • Input Voltage 0 O.S 0 O.S V 

VOHl Logical "1" Output'Voltage IOH =-1 mA 2.4 2.4 V 

VOH2 Logical "1 "Output Voltage IOUT= 0 Vec-<J·01 Vec-<J·Ol V 

VOLl Logical "0" Output Voltage IOL = 2mA 0.4 -0.4 V 

VOL2 Logical "0 • Output Voltage lOUT = 0 0.Q1 0.01 V 

IlL Input Leakage OV ~ Y,N ~ Vee -1.0 0.001 1.0 -1.0 0.001 1.0 pA 

'0 Output Leakage OV ~ Vo ~ Vee. eS2 or eS3 = Vee -1.0 0.001 1.0 -1.0 0.001 1.0 pA 

ICC Supply Current , Y,N = Vee. Vo = OV 0.1 10 0.1 10 pA 

e'N Input Capacitance (Note 1) 5 5 pF 

Co Output Capacitance (Note 1) 5 5 pF 

VDR Vee for Data Retention eS2 or eS3 = Vee 2.0 2.0 V 

Note 1: Capacitance maximum is guaranteed by periodic testing. 

ae electrical characteristics· Vee'" sv ±10%,TA '" Operating Range ~ 

I MM54C929, MM54C930 MM74C929, MM74C930 
UNITS PARAMETER 

MIN' TYP MAX MIN TYP MAX 

TTL Interface (V,H = VCC - 2V, V,L = O.SV, Input tfUSE = tFALL = 5 ns, Load = 1 TTL Gate + 50 pF) 

te Cycle Time 140 140 ns 
~ 

tAee Access Time F rom Address 100 100 ns 

tAesl Access Time From eSl 100 100 ns 

tAS Address Setup Time 0 0 ns 

tAH Adqress Hold Time 15 15 ns 

tOE Output Enable Time 60 60 ns 

too Output 6isabl~ Time 60 60 ns 

ttS,l CST Pulse Width (Neg!'tive) 60 60 ns 

tesl eSl Pul1e Width -,Positive) 60 60 ns 

twp Write Pulse Width (Negative) SO / , SO ns 

tDS Data Setup Time 100 100 ns 

tDH Data Hold Time 0 0 ns 

truth tables 
,MM54C929/MM74C929 MI\II54C930/MM74C930 

CS WE 01 FUNCTION CSl ~ m WE 01 FUNCTION 

1 X X Output in Hi-Z State X 1 X X X Output in Hi-Z State 

X 0 X Output in Hi-Z State X X 1 X X Output in Hi-Z State 

0 0 0 Write "0," Output in Hi-Z State X X X 0 X Output in Hi-Z State 

0 0 1 Write "1," Output in Hi-Z State 0 0 0 0 0 Write "0," Output in Hi-Z State 

0 1 X Read Data, Output Enabled 0 0 0 0 1 Write "1," Output in Hi-Z State 

X = Don't care 0 0 0 1 X Read Data, Output Enabled 

" 
i 

© Ie MASTER 1977 817 

""" o 
+'" 
() 
:::l 

"'0 
c: 
o 
() 

E 
(J) 

(1) 

«i 
c: o 
+'" ca 
Z 



~ 

o 
+-' o 
::J 
"'0 
c: 
o 
(.) 

E 
(J) 

en 
a3 
c: 
o 
+-' 
a3 
Z 

81d 

MOS EPROMs 

MM1702A 2048-bit electrically programmable ROM 

general description 
.The MM 1702A is a 256 word by 8-bit electrically 
programmable ROM ideally suit~d for uses where fast 
turn-around and pattern experimentation are important. 
The MM1702A undergoes complete programming and 
functional testing on each bit position prior to shipment, 
thus insuring 100% programmability. 

The MM1702AQ is packaged in a 24-pin dual-in-line 
package with a transparent lid. The transparent lid allows 
the user to expose the chip to ultraviolet light to erase 
the bit pattern. A new pattern can then be written into 
the device. The MM 1702AD is packaged in a 24-pin 
dual·in·line package with a metal lid and is not erasable. 

The circuitry of the M\V11702A is entirely static; no 
clocks are ~equired. 

A pin-for·pin metal mask programmed ROM, the 
MM1302 is ideal for large volume production runs of 
systems initially using the MM1702A. 

block and connection diagrams 

PROGRAM cs 

AO--+ - IT :....-. DATA 2048,BIT . I • OUT I 
AI"""'" INPUT . DE, ROM OUTPUT I 

I. DRIVERS --+1 CODER MATRIX --+ BUFFERS I 
I (25&'8) ~ DATA 

A7 4 L. .. . _ ,-----... OUT 8 - --
Note: In the read mode a logic 
"1" at tM addreu inputs and data 
outputs is a high and logic "0" is 
a low. 

AO-A7 

CS 

Pin Names 

Address Inputs 

Chip Select Input 

00UT 1 - 00UT 8 Data Outputs 

The MM1702A is fabricated with silicon gate technology. 
This low threshold technology allows the ,design and 
production of higher performance MOS circuits and 
provides a higher functional density on a monolithic 
chip than conventional MOS technologies. 

features 
• Fast programming-30 seconds for all 2048 bits 

• All 2048 bits guaranteed programmable-l00% 
factory tested 

• Fully decoded, 256 x 8 organization 

• Static MOS-no clocks required 

.\ Ihputsand outputs DTL and TTL compatible 

• TRI-STATE® output-OR-tie capability 

• Simple memory expansion-chip select input lead 

• Direct replacement for the Intel 1702A 

Dual-In-Line Package 
PRO, 

Voo Vee Vee Al A4 AS A6 A7 VGG Vp CS GRAM 

124 23 22 21 20 19 18 17 16 15' 14 13 

-

A2 AI AO \ 1 
lSB 

. 
*OATA OUT 

TOP VIEW 

10 ".r 
7 8. Vee 

MSB 

*This pin is the data input lead during programming. 

Order Number MM1702AD 
See Package 6 

Order NumberMM1702AO 
See Package 21 

Pin Connections* 

12 13 14 15 16 22 23 
MODE/PIN 

(Vee) (PROGRAM) (CS) (VBBI (VGGI (Vecl (Vecl 
, 

Read Vcc Vce GNO Vee 'VGG Vee ' Vee 
Programming GNO Program Pulse GNO Vas Pulsed VGG (V,L4P) GNO GNO 

*The external lead connections to the MM1702A differ, depending on whether the device is being programmed or used in 
read mode. (See following table.l In the programming mode; the data inputs 1-8 are pins 4-11 respectively. 
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,bsolote maximum ,ratings (Note 1) 

Ambient Temperature 
Storage'Temperature 
Power Dissipation 
Read Operation 

Input Voltages and Supply Voltages with 
Respect to Vee ' 

Prog~am Operatiori 
Input Voltages and Supply Voltages with 
Respect ~o Vee ' 

Lead Temperature (Soldering, 10 seconds) 

\ i 

I '. -' , , . 
read ,operation dc, characteristics 

O°C to +70°C 
--65°C to +125°€ 

2W 

+0.5V to -20V 

-48V 

TA=O°C to +70°C, Vee = +5V±5%, Voo = -9V ±5%, VGG =:....gv ±5%, unless otherwise noted. Typical values are at nominal 
° I voltages and T A = 25 C. (Note 2) , 

PARA,METER CONDITIONS 

" III Address. and Chip Select V1N = O.OV 

Input Load Current 

I LO '. Output Leakage Current 

1000 ' Power Supply Current 

1001 .Power Supply Current 

1002 Power Supply Current 

,1003 Power Supply Curre,nt 

IC!'l Output Clamp Current 

ICF2 Output Clamp Current 

Gate Supply Current 
j i 

Input Low Voltage f.or 

TTL Interface 

V1L2 , Input Low Voltage for· 

MOS Interface 

Addressand Chip 

Select Input High 

Voltage 

Output Sink Current 

Output Source Current 

Output Low Voltage 

Output High Voltage 

VOUT= O.OV, CS '" Vcc-2 

VGG =v~c, CS = Vec -2 

10L ,;, 0.0 (llA, T A '" 25°C, 

(Note 2) 
( 

CS = Vee -2, IOL :::: p~O mA, ( 

TA = 25°.C 

CS = 0.0, IOL = O.OmA, TA = 25°C 

CS ! V cc -2, IOL = 0.0 mA, 

TA = o°c 
VOUT = -1.0V, T A:' O°C 

. I 0 

V OUT '" -1.0, T A = 25 C 

VOUT = 0.45\1 

VOUT '" O'OV 

IOL = 1.6 mA 

IOH = -100tlA I 

MIN 

-1.0 

Voo 

1.6 

-2.0 

3.5 

TYP 

5 

35 

32 

38.5 

8 

4 

-0.7 

4.5 

MAX 

1 

10 

50 

46 

60 

14 

13 

1 

V cc-4·1 

Vcc+0.3 

0.45 

UNITS 

I1A 

tlA 

mA 

mA 

mA 

mA 

mA 

mA 

V 

/ V 

mA 

mA 

V 

V 

, 

Note 1: Stresses above those ,listed under, "Absolute Maximum' Ratil1gs" may' cause permanent damage to the del/ice: This is a stress rating only al1d , 
al1d fUl1cti(lnal- operation of the device lit these, or at lillY other cOl1dition above those'indiCated ill the operational sectiol1s of this specification is 
not implied. Exposure to AbSolute Maximltm Rating conditiol1s for extel1ded periods may affect device reliability. 

Note 2: Power-Down Option: VGG may be clo,cked to reduce power dissipation. The averege 100 will vary'betwee~ 1000 and 1001 dependil1g 
on the'VGG dutY cycle (see typical characteristics). For this option, please specify MM1702AL. 

, , 

! 
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read operation a~ characteristics 
T A = o°c 10 +70°C. Vcc = +5V ±5%. Voo = -9V ±5%. VGG = -9V ±5%. unless otherwise not~d. 

PARAMETER MIN TVP MAX UNITS 

Freq. Repetition Rate , 1 MHz 

tOH Previous Read Data Valid 100 ns 
/ 

.tACC . Address to Output Delay 0.7 1 /Js 

tOVGG Clocked V GG Set·Up (Note 1) 1 /JS 
\ 

tcs Chip Select Delay 100 ns 
-

teo Output Delay From CS 900 ns 
" 

too Output Deselect 300 ns 

tOHe Data Out Hold in Clocked V GG Mode (Note 1) 5 /Js " 

capacitance characteristics TA = 25°C (Note 3) 

PARAMETER CONDITIONS 
/ 

MIN TVP MAX UNITS 

CIN Input Capacitance ' All Unused V IN = Vee 8 ,15 pF 

COUT Output Capacitance .Pins Are CS = yee 10 15 pF 

CVGG V GG Capacitance At ac VOUT " Vee 30 pF 

(Note 1) Ground VGG = Vce 

Note' 3: This parameter is periodically sampled and is not 100% tested. 

I 

read operation switching time waveforms 

lal Constant VGG Operation Ibl Power·Down Option (Note 1) 

. r-CVCLETIME'III---j 

. '. I---- CVCLETIM( • !IF ---I 
V'")(ID% - C 

"~::-f F"··~ ADDRE~ V~l: . X 
VOl ~ • -Ics 

\ 

CSV'"-~ ""'-

. I VOl--l -low. 
I V~~ ClOCKED' To 

Y1l' VGG VOG ' ~ (NOTE 11 

VOM . -~~ v=-DATA • DATADUT \ IAv~OUT VOM 
DATA OUT 11 ~ DATAOUT OUT INVALID INVA~ DATA 

VOL OUT INVALID IIIYAlID 

t---'AC<-----4 VOL 

DESELECTION OF DATA OUTPUT IN OR·TlE OPERATION " 
, DESEUCTIDN OF DATA OUTPUT IN OR·nE oPERATION 

ADDREsS V .. =x /V'"X: X ADDRE~ V'L . 
V'L I (NO!!~~~ __ -:l , r-- ~O .. 

V'"~~ 
VOM 

CS . ~ ". . 
CS " ! V1L 10% .' VOL 

too~ 
OA~A VOH-H-r\f . . ,~-toY ... -, 

Vee • 

I /' CLOCKED 
VOO \ / 

OUT . -. VOL _ tcoF . VGO 

'\--'- ~58 .. ---I"" 
VOM 

\ r COnditi.oM .f Tm: DATA OUT 
I •• pulst amplitudes: 8-4V, ft.. t, :. sa M. Ou.,ut 10Id1l1 TTL llle; mtISUft· VOL 

, meaU Ddt It outp." Or TTL .... (tpg :. 1& AS). Cl = 15 pf. 1-,--1 
"itt 1: TIte .. tput witt ,",,",..tid tor 10Ht ulcmtlsdocWVco is It Vee. Aft 
~ chIr9 JUY OCCtIf II SOH" "" outttt is IInIld (cIocbd Vaa lIllY still ..... 
Vee). DItI .. coma in¥tIitf for" old 1IkketI ...... cI .... VGG is ........... tJ Vaa• 

Note2: If a .......... tiOll.,. V ... to VI" ..... IIC'tcllHVoO'lltVCiG._ 
dntIKtien of """0 It too ...... in Sllttc ....... willi COIIItIh1 VOG. 

-
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, 

prog ramm ing operation dccharacteristics 
T A = 25~C, VCC = OV, Vee = 1,2V ±10%, CS = OV unless otherwise noted. 

PARAMETER CONDITIONS MI~ TVP MAX UNITS 

ILI1P Address and Data Input V 1N = -48V \ 10 mA 

Load Current 
" 

ILI2P Program and V GG Load V 1N = \-48V 10 I mA 
.. ' 

Current ) 

lee Vee Supply Load Current (Note 5) 1.0 100 .mA 

I~op Peak 100 Supply Load Voo= VPR~G = -48V 200 .300 mA 

Current VGG = -35V tNoteA) 

V1HP Input High Voltage 0:3 V 
, 

V 1L1P Pulsed Data Input Low -'-46 .-48 V 

Voltage 
, / 

V1L2P Address Input Low Voltage -40 -48 V 
/ 

V1L 3P" Pulsed Input Low Voo and -46 
\ 

-48 V 

Program Voltage 

V 1L4P Pulsed Input Low VGG . ,35 '-'40 V 

Voltage 

, 

No.t84: lo[)p flows o~ly during VOO. VGG on time. lOOp should not be allowed to exceed 300 mA for great~r ihan100}.ts. Average 
power supply current lOOp is typically 40 mA at 20% duty cycle. 
Note 5:. Tha Vee supply must be limited to 100 mA max current to prevent damage to the device. 

I \ 

programming operatiQn ac characteristics 
T f'< = 2!t'C, VCC = OV, V BB "; 12V :1;:10%, CS = OV unh!ssother~isenoted. , -

PARAMETE'R I CONDITIONS MIN liVP' MAX UNITS , 
Duty Cycle (VDO , VGG ) 

J 20 % 

~pw Program Pulse Width VaG = -35V, Vpo '= 3 ms 
I 

'VPROG = -48V 

, tow Data Set-Up Time 25 /J.s 
I 

tOH Data Hold Time 10 /J.S 

tvw Voo , VGG Set-Up I lOO IlS 

tvo Voo , VGG Hold 10 100 /J.S 
~ 

tAcw Address Clilmplement (Note 6) 25 /J.s 

Set-Up 

tACH Address Complement (Note 6) 25 /J.S 

Hold 
.'. 

tATW Address Trl,le Set-Up ,10 
/ 

/J.s 
/. 

tATH Address True Hold I 10 Ips 

I 

Note 6: All 8 address bits must be in the complement state when pulsed VOO and VGG .move to their negatiVe leVels. The addresses 
(0-2561 must be programmed as shown in the timing diagram until data reads true. then over·programmed 4 times that. amount. 
(Symbolized by x + 4x.l ' " ,. . ' 

'. I: 
~ g 
N » 
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MOSEPROMs 

MM4203/MM5203 electrically programmable 
2048-bit read only memo'v" (pROM) . 

general description 
I 

The MM4203/MM5203 is a 204B-bit static read-
only memory which is electrically programmable 
and uses silicon gate technology to achieve bipolar 
compatibility. The device is a non-volatile memory 
organized as a 25&-B-bit words or 512-4-bit words. 
Programming of the memory contents is accom
plished by storing a charge in a cell location by 
programming that location with a ~ volt pulse. 
Separate output supply lead is provided to reduce 
internal power dissipation in· the output stage 
(VLd· 

features 
• Field programmable 
• Bipolar compatibility 
iii High speed operation 

+5V, -12V operation 
11ls max access time 

block and connection diagrams 

III. .. 

typical applications 
256 x 8 PROM Showing TTL Interface .... -----, 

.. II I .. mtm,.t.oalc 

.. " , .. 

.. " • I, .. 
II • I, .. 
" · " 

mum 
_ ... .. · " o. n · .. 

On ," 

1 
1 AI 

1 

Note: For. programming information see AN-100. 

• Pin compatible with MM5213, MM5231 mask 
programmable ROMs 

• Static· operation - no clocks required 
• Common data busing (TRI-STATE@output) 
• "a" quartz lid version erasable with short wave 

ultra-violet light (i.e. 253.7 n.m.) 
.• Chip select output control· 

• 256 x 8 or 512 x 4 organization 

applications 
• Code conversion 
• Random logic synthesis 
• Table look-up 
• Character generator 
• Micro-programming 

Dual~ln-Line Package 

.. • ... .. .. 
UIAl , 12 .... _ 

I, • .... 
.. , .. .. 
.. . " .. .. , .... 

omur .. • " .. 
.. . 
" 1. 
10" 

.. " 13' ","I 

TOPvt(w 

Order Number MM42030 or MM5203D 
See Package 6 

Qrd., Number MM4203Q or MM5203Q 
See Package 21 

Operating Modes 

2S\l • 8 ROM connection (shown) 
Mode Control - HIGH (Vss) 
As -!,-OW 
512 x 4 ROM ~onnections 

Mode Control - LOW IGNO or VOO} 
As - Logic HIGH enabl .. the odd (B,. 83 .. 8,) outputs 

- Logic LOW enabl .. the even (B2. 84·· B8) outputs 

The outputs are enabled When a logic LOW is applied to 
the Chip Select line . 

Programming is accomplished in 256 • 8 modi! onlv .. 

@ Ie· MASTER 1977 



absolut'e maximum ratings 
All Input or Output Voltages with Sto~age Temperature Range 

, Respect to V BB Except During Programming +.3V to-20V 
lW 

-55°C toS5·C 
O·Cto 70·C 

Lead Temperature (Soldering. 10 secl 

'\ 

, 

Power Dissipation 
Operating Temperature Range MM4203 

MM5203 

, . electrical characteristics TA within operating temperature range; < 

vss = +5V ±5%, voo = VLL = -12V, ±5%, VBB = PROGR,AM ="ss \In less otherwise noted., \ 

PARAMETER 

Input Curre~t, ILl 

Output Leakage, Ito 
I· ". , 
Power Supply Current, Iss 

Input LOW Voltage, VIL , , 

CONDITIONS 

VIN =OV 

VOU~ = OV CS = Vss ~ 2.0 

TA ,,25·C CS = V~s ~ 2.0 

MiN 

' .. Input HIGH Voltage, VIH 

V~ ~10 

Vss ~ 2.0 

, 

Output LOW Voltage, VOL 1.6 mA sink -12.6\1 < VLL < -3V 

Output Clamp Current, IC.F 
VLL' = -3.0V VOUT = -1.0V (Note ~I TA = O°C 
Vl.l.';' ~12.t:iV VOUT ';'-1.0V (NoteSI TA "O·C 

OutputHIGH Voltage, VOH 

Data Hold Time, T OH 

Access Time, T ACC 

Chip Select Time, T co 

Chip D~select Time, Too 

Allowable Chip Select Delay, tcs 

O.S· mA source 

(Min Access Tfl'llel 

IA = 25°C (Note 61 

Allowable delay in selecting chip after change 
of address without affecting access time. 

Input Capa.citance, CIN 

Output Capacitance, COUT 

. , 
VIN = VS5 } 

VOUT = Vss 
CS= Vss - 2.0 

f ~ 1.0 MHz (Note 2) 

programming characteristics 
o '. - ~ . 

TA = 25 C, Vss = OV, VBB = +;12V ±10%, CS = OV unless otherwise noted 

.' , 
' PARAMETER CONDITIONS 

\ 

Address and Data Input LOad'Current, ILD VIN =-50V 

Program Load Current, ILP \fIN =-50\f 

VeB Supply 40ad Current, ILB 
'/ 

Peak 100 Supply load ,Current ILoo (Note 31 \ioD '" Vprogram :' -50V 

Input,High Voltage, VIHP 
J 

Address and Data Input Low Voltage; V;LP 

'Pulsed Input Low Voltage: . 

Voo , aodProgram, VOl.p 
VLL . (Note 51 

V DO Pulse Duty Cycle '- .' 

VDO = \f~rogram =-50V Program Pulse Width, t~w (Note 4) , 
. Data and A~dress Set Up Time, tow 

Data and Address Hold Time, tOH \ 
Pulsed Voo Supply Overlap,tss 

'pulsed V DO Supply Overlap, tSH ~ 

, . 
VDO , Program, Address, and Input Ri.se 

and Fall Times 

2.4 

, 

Note 1: During programtning: data is always applied, in the 256 x' 8 mode, regardless of the ,Jogie state: of Ag"and MODE 
CON'rFiOL . . J : ' 
Note 2: Capacitances are not tested on a produetio~ basis but are periodically sampled. 
N~ 3: lOOp flows onlydL!.ring pr,ogram period tpwp. Average power supply currertt I LOO IS typically 15 mA at 2% duty cycle. 

Note 4: Maximum duW cycle of tpw should not be greater'man 2% of cvcle time'so that, powe~ dissipation is mi.nimized. The 
program cycle should be repeated until the data reads true, th"en OYeI'..program three times that number of cycles (,syt;:nbolized 
as X+3X programming. 
No.e 5: VlL is not. needed during programming but may be tied to'Voo tor corwenience. 
Note 6: -rACe" 1ooo'n5 + 25(N-'I where ~ is the num~r of chips vwired-OR together. 
Note 7: Measured under conti~uQus operation. ' 
NoteS: leF'fI~ ~t the VLl pi,n, it does not flpw'out the VOO·p"in. 

.' 

.\ 

MIN 

~ 

-2 

-50 

-50 

-50 

1 

0 

1 

-.1 

© Ie MASTER 197'1 . j 

TVP 

35 

3.5 
8.0 

.700 

8 

S 

TVP 

0 

0 
" 

0 

650 

\ 

-65·C to 125!C 
300 C 

MAX 

1 

1. 

65 

Vss ~4.0 

Vss +.3, 

.40 

" 

, 

! 

6.0 
15.0 

100 

1 
\ 

500 

500 

100 

15 

15 

J 

MAX 

·10 

10 

' 10 

+.3 
\ 

.~40 

-48 
0 

2 
j 

20 

100 

3 

t . 

··UNITS 

pA 

IlA 

rnA., 

V 

V 

V 

mA I 

mA 

V. ' 

ns 

IlS 

ns 

ns 

ns 

pF' 

pF 

., 
I 

UNITS 

mA 

mA 

mA 

mA 

V 

V 
/ 

V 

V 

% 

ms 

Ils 

IlS 

IlS, 

ms , 

" IlS 

.1 
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MOS EPROM.s 

MM4204/M M 6204 . . 
electrically programmable 4096-bit read only memory (EROM) 

general description 
The MM4204/~M5204 is a 40964>it static Read Only 
Memory which is electrically programmable and uses 
silicon gate technologytQ achieve bipolar compatiblity.' 
The device is a non-volatile memory organized as 512 
words by 8 bits per word. Programming of the memory 
is accornplished by storing a charge in a cell location by 
applying a -50V pulse. A logic input, "Power Saver,"is 
provided which gives a 5:1 decrease in power when the 
memory is not being accessed. 

features 

• Field programmable 
• Fast program time: ten. seconds typical for 4096-bjts 

• Fast access time 
MM4204 
MM5204 

• DTL/TTL compatibility 

1.251ls 
11ls 

block and. connection diagrams 

INPUT 
BUFFERS 

X 
DECODER 

CONTROL 
CIRCUITS 

_-BIT 
. EROM 
MATRIX 
51h8 

Y DECODER 

Ie It It iI ........ 8, 

• Standard power supplies 5.0V, -12V 
• Static operation-no clock required 
• Easy memory expansion-TRI·STATE@ output Chip 

Select input (CS) 

• "0" quartz lid version erasable with short wave ultra· 
violet light (j.e., 253.7 nm) 

• Low power dissipation 
• "Power Saver" control,.for low power applications 

applications 
• Code conversion 
• Random logic synthesis 
• Table look-up 
• Character generator 
• Microprogramming 
• Electronic keyboards 

Duat·tn·Line Package 

PDW£R SAVER Z 

..,!!..VLL 

~voo 
....,!...v .. 
...,!!.,v .. 
..,!..PRDGRAM PROGRAM 4 

INPUT 
BUFFERS 

V. I2 

TOP VIEW 

Order Number MM4204D 
orMM5204D 
See Package 6 

Order Number MM4204Q 
orMM5204Q 

See Package 21 
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, absolute maximum ratings (Note 1) 

All Input or OutPUt Voltages with 
Respect to Vas Except During Programming 
Power Dissipation 
Operating Temperature Range 

MM5204 I 

MM4204 
Storage Temperature Range 
Lead Temperature (Soldering, 10secoOds) 

+O.3V to -20V 
750mW 

O°Cto+70,OC 

-55"C to +85°C 
-65°C to +125°C 

300°C 

dc electrical, characteristics T A within operating temperature range, VLL .. av, Vas" PROGRAM" Vss, 
MM4204: Vss" 5.0V ±10%, Voe .. ..,.12V :1;10%, MM5204: Vss" 5.0V ±5%, Vel;)· -12V i5%, unless otherwise noted. 

\ 

PARAMETER 

VII,. Input Low Voltage 

V,H ' Input Higb Voltage 

ILl Input Current 

VOL Output Low Voltage 

VO'H Outpuf High Voltage 

ILO Qutput Leakage Current 

100 Power Supply Current 

Iss 

CONDITIONS 

V ,N " OV 

IOL "'.6mA 

IOH "-o.8mA 

VOUT .. OV. as .. VIH 

MM5204 

MM4204 

MM5204 

MM4204 

MM5204 

MM4204 

MM5204 

MM4204 

TA =O·C. CS" V!H.Power,Saver;' VIL 

T A = O·C. CS .. V1H • P!)Wer Saver" VI" 

TA = O°C. CS = V1H • P~wer Saver = V 1H 
'TA = O·C. CS'" VIH , Power Saver = VIH 

T A = O·C, CS = VIH " Pgwer Saver = \IlL 

T A = O·C, CS = VIH', Power Saver" V IL 
'0 - , 

TA = 0 ,C, CS = VIH , Power Saver = V IH 

TA ., O·C. Cs = VIH • Power Saver = V IH 

MIN 
TVP 

(Note 7) 

28 

6.0 

/. 

,MAX 

Vss-4·2 ' 

Vss+O·3 

1.0 

0.4 

Vss 
I 

1.0 

40.0 

50.0 

8.0 

10.0 

42 

52 
" 

10 

12 

UNITS 

V 

V 

I IJ,A 

V 

V, 
I 

IJ,A 

mA 

mA 

rnA 

mA 

mA 

mA 

'mA 

IJ1A 

aCI electrical charaeteristics TA within operating temperature range. VLL • OV.Vss =;' PROGRAM" VS$, 

MM4204: Vss =5:0V ±10%, Vee" -12V±10%, MM5204: Vss = 5.0V ±5%, Vee" -12V ~5%, unless otherwise noted. 

PARAMETER 

tAce ACcess Time 
/ 

MM5204 

MM4204 I 

tpo ' Power Saver Set·Up Time 

MM5204 

MM4204' 

teo Chip Select Delay 
~ 

MM5204 

MM4204 

tOH Data Hold Time 

looe Chip Select Deselect Time 

MM5204 

M.M4204' 

/ tooP Power Saver Des.ltict Time 

MM5204 

MM4204 

Input Capacitance (All Inputs) ; 

COUT Output Cipacitance 

(All Outputs) 

cD Ie MASTER 11177 

CONDITIONS 

TA " utc. 
TA = 85°C. 

(Note 4) 

(Note 4) 

VIN ., Vss. f," 1.0 MHz, (Note 2) 

VOUT ., Vss, CS = V1H , f" 1.0 MHz, 

• (Note 2) 

MIN 
TVP 

(Note 7) 
MAX UNITS 

, 
I 

0.75 1.0 IJ,S 

1.25 jJS 

1.8 IJ,S 

2.0 Jl$ 

500 ns 

600 ns 

30 50 ns 

30 300 500 ns 

30 300 600 ns 

30 300 500 ns 

30 300 6~ ns 

5.0 8.0 pF 

8.0 15 pF 

, 
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, unless otherwise specified, ! (Note 5). 
I . 

I 

PARAMETER CONDITIONS MIN 
. TYP 

(Note 7l 
MAX UNITS 

11..0 Data Input Load Current Y'N = --l8V, '\ -10 mA 

IALO f-ddress Input Load Current Y,N ~ 50V -10 rnA 

ILP Program Load Current Y,N = -50V -.10 /mA 

ILBB V BB Load Cu;.rent 50 mA 

11..00 Voo Load C~rrent Voo = PROGRAM = -50V -200 mA 

V,HP Acfdress Data and Power Saver -2.0 , 0.3 V 

Input High Voltage 
I 

V,I..P Address Input Low Voltage -50 -11 V 

Data Input L?w Voltage -18 -11 V 

VOHP ~oo and Program High Voltage -2.0 0.5 V 

VO'LP Voo' and Program Low Voltage -50 -48 V 

VBLP V BB Low Voltage 0 0,4 V 

VBHP VaB High Voltage 11.4 12.6 V 

Voo Pulse Duty Cycle '\ 25 % 

tpw Program Pulse Width ,0,5 5.0 ms 

tos iData and Address Set-Up Time 40 , J,lS 

tOH Data and Address Hold Time .0 J,ls 

tss Pulsed Voo Set-Up Time 40 100 J,ls 

tSH Pulsed V DO Hold Time 1.0 J,ls 
\ 

tBS Pulsed Vea Set·Up Time 1.0 J,ls. 

tBH Pulsed Va'a H91d Time 1.0 J,ls 

tpss Power Saiter Set·Up Time 1.0 J,ls 

tpSH Power Saver Hold Time 1.0 J,I~ 
( \ 

tR, tF Voo , Program,Addniss and Data 1.0 J,lS 

Rise and Fall Time 

lIIotel: "Absolute Ma)(imum Rati{1gs" are those. values beyond which the safety of the device cannot be guaranteed. E?<cept for "Operating 
Temperature Range" they are not meant to imply that the devices sliould be operated 1It these limits. The table of "Electric,al Characteristics· 
provides conditions for actual device operation. '. 
Note 2: Capacitance is. guaranteed by periodic teSting; 

, Note 3: Positive true logic notation .is used e)(cept on data inputs during programming 
Logic "1" ,= most positive voltage level 
Logic "0" = most negative voltage level. 

Note 4: tACC = 1000 ns + 25 (N·1) where N is the number of devices wire-OR'd together. ' 
Note 5: ' Tl]e program cycle should be repeated until the data reads true, then' over·programmed 5 times. that number of' cycles. (Symbolized /Is 
X + 5X programming). 
Note 6: The ERO",:! is initially programmed with all .. O·s .... A V,HP on any data input'SO-B7 will leave the stored "O's" undisturbed, and a VILP 
on any data input BO-I37 will write a logic "1" into that location. 
Note 7: Typical values are for nominal voltages and T A = 25° C, unless otherwi.se specified. 

erase specification 
The recommended d~sage of ultraviolet light exposure Is 6W sec/cm2 . 

programming 
The'MM4204/MM5204 is normally Shipped in the un
programmed state. All 4096·bits are at log,ic "0" suite. 
The table of electrical programming characteristics and 
Figure 2 give the conditions for programming of the' 
device. In the program mode the device effectively 
becomes a RAM with the 512 word locations selected by 

address inputs .AO-AB. Data inputs are 80-'-87 and 
write opera,ion is ,controlled by pulsing 'the Program 
input. Since the EROiVI is initially shipped with all "O's:~ 
a V lHP on any data input 80-'87 will leave the stored 
"O's" undisturbed and a V ILP on any data input 80-87 
will write a logic "1" into that location. 
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E MM1742 2048-bit read only memory 

> -C 
general description 

o • Bipolar compatible 
• TR I-ST A TE® OlItputs 

The MM1742 is a 2048-bit static Read Only Memory 
which is electrically programrnable and uses silicon gate 
technology to achieve bipolar compatibili,ty. The device 
is a noo-volatile memory organized as 256 8-bit words. 

• Pin compatible with the MM1702A, C1702A, and 
Cl302 .. 

-q-. 
-q-
N 
an 

, Programming of the memory is accomplished by storing 
a charge ina cell location by applying a -47V pulse. 
Although a PROM die is. used, factory programming 
is required. 

features 
.:: • Electrically programmed for fast turn-around 

applications. 

• Code conversion / 
.• Tab,le look-up 

• Micro-programming 
• Character generator 

..::::: • Fully decoded, 2.!?6 )(8 organization 

~ ~)--~~--------------~~--------------I 
• Random logic synthesis 

~ bl~ck and conn~ction diagrams 
-q
N 
-q-
.~ 

~ 
, 

) 

AO 

AI 

A7 

Note:' In .the read mode a logic "1" at the address inputs 
and data outputs isa high and I~ii: "0" is a low. 

Duai-In-Lina Package 

~ VOD vee vee A3 A4 AS AU A7 Voo Vee CS Vee 

124 23 22 21 ' 20 19 18 

" 

r--

, 
17 16 15 

, 

14 

~ 

13 

AO-A7 

CS 

DATA 
OUTI 

PinNam •. 

Address Inputs 

Chip'Select Input 

DOUT 1 - DOUT8 Data Outputs 

/ 
( 

1 2 3 4 5 6 7 8 • 1, 11 r2 
A2 AI AD ~Ll::-...:.._::.......;4;:..· .... ';;."5::.......:.8_.:...-=8, .. ·Vee 

LSB OAT~ OUT MSS • 

TOP VIEW 

@ Ie MASTER 1877 
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absolute maximum ratings (Note 1) 

Ambient Temperature 
Storage Temperature 
Power Dissipation 
Read Operation 

Input Voltages and Supply Voltages with 
, Respect to V CC 

Lead Temperature (Soldering, 10 seconds) 

O°Cto +70°C 
-1:I5°C to +125°C 

2W 

+0.5V to -20V ? 

de characteristics' , • I, 

TA =ooc to +70°C, VCC = 5V ±5%,'VOO = -9V ±5%, VGG = -9V ±5%, unles50therwise n0ted. Typical values are at nominal, 
voltages and T A = 25°C. (Note 2) , • 

, PARAMETER CONDITIONS 

III Address and Chip Select VIN =OV 

Input Load Current 

ILO Output Leakage Current ,"OUT = OV, CS = VCC - 2 

1000 Power Supply Current .' VGG = VCC, CS = VCC - 2 

IOL=OmA, TA=25°C, 

~Note 2) 

1001 Power Supply Current CS '= VCC - 2, IOL = 0 mA, 

TA = 25°C 

, 

1002 Power Supply Current, ' CS= 0, IOL ;= 0 mA, T A= 25°C 

1003 Power Supply Current CS = VCC - 2, IOL = 0 mA, 

TA = O°C 

IC,Fl Output Clamp Current VOUT = -lV, TA = O°C 

ICF2 .Output Clamp Current VOUT = -lV, TA = 25°C 

IGG Gate Supply Current 

Input Low Voltage for 

TTL Interface 
) 

VIL2 Input Low Voltage.for 

MOS Interlace 

VIH Address and Chip 

Select Input High 

Voltage 

Output Sink Current VOUT = 0.45V\ 

Output Source Current VOUT = OV 

VOL 'Output Low Voltage 

VOH Output High Voltage 

tOL = r1.6mA 

tOH = -100JJ.A 

MIN 

-1 

VOO 

VCC-2 

1.6 

-2 

3.5 

.' 

TYP MAX 

1 

5 10 

35 50 

32 46 

38,5 60 

8 14 

13 

1 

VCC-4·1 

VCC-6 

VCC+03 

\ 

4 

-0.7 '0.45 

4.5 
, 

, 

UNITS 

JJ.A 

mA 

mA 

mA 

mA 

mA 

mA 

JJ.A 

V 

V 

mA 

mA 

V 
I 

V 

Note 1: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
and functional operation of the device at these or at any ,other condition above those indicated in the operational sections of this specification is 
not implied. Exposure to Absolute Maximum Rating conditions for extended periods may affect device reliability. 
Note 2: Power-Down Option: VGG' may be clocked to reduce power dissipation. The average 100 will vary between 1000 and 1001 depending 
on the VGG duty cycle (see typical characteristics). For this option, please wecify MM1742ALJ. 
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ac characteristics 
o . 0 . .. . 

T A" 0 C to +70 C, VCC" 5V ±5%, VDD .. -9V ±5%, VGG = -9V ~5%, unless otherwise noted. 

PARAMETER MIN' TYP MAX UNITS 

Freq. Repetition Rate 

toH Previous Read Data Valid 

tACC Apdress to Output Delay , 
\ 

! 

tDVGG Clocked VGG Set-Up,(Note 11 , 
, 

tcs Chip Select Delay 

tco 'OutputDelay From CS 

too Output Deselect 

tOHC Data Out Hold in Clocked VGG Mode: (Note 11 

capaCitancecha'racteristics T A = 25°C (Note 3) 

PARAMETER CONDITIONS 

Cm Input Capacitance ~ All Unused VIN = VCC 

COUT Output Capacitance Pins Are CS= VC~, 

CVGG VGG Capacitance, At ac VOUT= VCC 
(Note 1) Ground VGG" Vce 

Note 3: 'Thisparamete~ is periodically sampled and is not 100% tested. 

r~ad operation switching time w~veforrns 
(a) Constant VGG Operation 

VOK ~ DATA DATA OUT \ DATA' OUT 
OUT INVALID INVALID 
VOL-+-------'1~-..T-

I---tACC----! 

OE$ELECTlOlil OF DATA OUTPUT III OR·TlE OPERATION 

. ADDRESS VIH X: X, 
VIL ' '--~-

l:IVIH-----l~ 

VIL, ' ,w9O% ~tOD\r=' 
VDK----t ' ,'. -----

DATA " 
OUT, ' , 

VOL '~ 
, 'to ..-- ; 

, I 

Conditions of Test: 
Input pulse amplitudes: 0-4V, t r, tf::;' 50 ns. 
Output load is 1 TTL gate; measurements made 
at output of TTL gate ItpO $' 1,5 ns,)CL ,. 15 pF. 

,I 

100 

0.7 1 

100 

,900 

300 

5 

, 

, 

MHz 

ns 

p.s 

p.s 

ns 

ns ' 

ns 

IJ.S 

MIN TYP MAX UNITS 

8 15 pF 

10 15 pF 

30 pF 

(b)Power·Down Option (Note 11 

~ eVCLE TIMl" tlf---l 
, VIH-V''''' 'r 

ADDRESS ...A A.....-

.:-{t:,;.~ 
v ....I- tovaG r- ' 

CLOCKED' CC \. I I 

vGG vGG 'So i-o-'-tACC~~ rrtN:~clI 
VOK -----, 

DATA DATA OUT DATA OUT 
OUT .INVALID \. l INVALID 

VOL 

VIH )(OESlLECTION OF DATA OUTPUT III OR,TlE OPERATIOlil 

ADDRESS. ' 

VIL -------------

I IIIOTE21:::::..-.' -l 1-;,0 .. 

Ci VIR , ,,,---- ---.J 
• VIL • J 

~ - to¥GG'· '00=:1:--Vcc 
CLOCKED J 1 ' 

VaG " r ' 
VaG !--211 .. ---r-
VON \' . r 

DATA OUT 

VoL-+---}--------' 
I-IACC-l 

Note 1: The' output will nlmain valid for 
tOHC as long as cloc,ked VGG is at VCC. An 
address change may oCcur as ,soon as the output 
is sensed (clocked VGG may still be at VCC). 
Data becomes invalid for the old ,address when 
clocked VGG is returned to VGG. 

Note 2: If CS makas a transition from V I L' to 
VIIi while clocked VGG is at VGG; then 
deselaction of output occurs at too as shown 
in static operation with constant VGG' 

, 

-, 

I 
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MM2316A 16/.384-bit read Qnly, memory' 

.geineral description features 
The MM2316A is a static MOS l6,384-bit read-only 
memory organized in a 2048-word-by-8-bit format. 
It is fabricated using N-ehahnel enhancement and 
depletion-mode silicon-gate technology which provides 
complete DTL/TTL compatibility and single power
supply operation_ 

Three programmable chip selects controlling the TR 1-
ST ATE® outputs allow for memory expansion. 

Programming of the memory array and chip-select 
active levels is accomplished by changing one mask 
d~ring fabrication. 

• Fully decoded.' 
• Single 5V power supply 
• Inputs and outputs TTL' compatible 

• Static operation 
• TR I-STATE outputs for bus interface 

• Programmable chip selects 

• 2048 word by 8-bit organization 

• Maximum access time-450 ns 

applications 
• Microprogramming 

• Control logic 

• Table look-up 

. block and connection diagrams logic symbol 

830 

Al A8 A9 AID Dual-In-Line Package 

Al 24 VCC, 

A8 Z3 01 

AI zz 02 AD 

ZI 03 
Al 

AZ AID 
AD I 
AI \ I ZD 04 A3 

A4 
AD 

A~ I MEMORY 
A3 ROW I MATRIX DECODER 
A4 2048 X 8 

AS 

MMZ316A A6 

Al 

Al 

A2 
AS 

A8 
A6 A3 A9 

A4 16 08 

'AS 
10 IS CSD 

CSD 

A6 11 14 cs 1 

GND 
12 13 

CS2 
CSI CSZ 01 OZ 03 04 OS 06 01 08 

TOP VIEW 

ac test circuit and switching time waveforms 

TEST 
POII\T 

'IOOpf* J 

SV 

*Includes jig capaci~arice 

Z'4V~ 
. ADDRESSI.SV. 

D.4V ------------

- 'ACCE~1: 

OUTPUT . ( 'j( ... I~.S_V~~~~~~~~~~~~~~~-

CHIP SEL~';~ =1uv fl.sv . 

D.4V .----- \ 

- . I 'SELECT I. 'DESELECT' I--
. TRI-STATE I( 'j-I 

OUTPUT . • • DATA VAIJD 

01 

01 

08 

~ 
.~ 
N 
CAl .... 
en 
~ .... 
en ... 
CAl 
CO 
~ 
I 

C" _. 
r+ ... 
~ 
Q) 
Q. 
0 
:::J -< 
3 
~ 

3 
0 <. 
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absolute maximum ratings (Note 1) 

Voltage at Any Pin 
Operating Temperature Range 
Storage Temperature Range 
Power Dissipation 
Lead Temperature (Soldering, 10 seconds) 

-o.5V to +7V 
o°c to +70°C 

--65°C to +150°C 
1W 

300°C 

) 

dc electrical characteristics (TAwithin operating temperature range,Vcc = 5V ±5%, unless otherwise noted). 

PARAMETER 
(Note 3) CONDITIONS MIN 

Input Current (Ill) VIN = 0 to VCC 

Logical "1" Input Voltage (VIH) 2.0 

Logical "0" Input Voltage (VIL) -0:5 

Logical "1" Output Voltage (VOH) IOH = -100/JA 2.2 

. Logical "0" Output Voltage (VoLl IOL = 2 mA 

Output Leakage Current (I LOH) VOUT = 4V, CS = 2.2V 

Output Leakage Current (I Loll VOUT '" 0.45V, CS = 2.2V 

Power Supply Current (lCC1) All Inpllts = 5.25V, Data 

(Note 4) Output Open 

capacitance 

PARAMETER 
CONDITIONS MIN 

(Note 3) 

Input CapaCitance (All VIN = OV, TA = 25°C, f = 1 MHz, (Note 2) 

Inputs) (CIN), (Note 4) 

• Output Capacitance VOUT'" OV, TA = 25°C, f= 1 MHz, 

(COUT), (Note 4) (Note 2) 

ac electrical characteristics 
/ 

(T A within operating temperature range, VCC = 5V ±5%, unless otherwise specifi.ed). 
See ac test circuit and switching time waveforms. . 

PARAMETER 
(Note 3) 

tACCESS 

tSELECT 

CONDITIONS 

See ac Load Circuit. All Times Measured 

to 1.5V Level with tr and tf of Input 

<20ns 

See ac Load Circuit. All Times Measured 

to 1.5V Level with tr and tf of Input 

<20ns 

MIN 

TVP 
(Note 4) 

40 

TVP 
(Note 4) 

·TVP 
(Note 4) 

MAX 

10 

VCC+LO 

0.8 

0.45 

10 

-20 

98 

MAX 

7:5 

15.0 

MAX 

450 

300 

UNITS 

/JA 

V 

V 

V 

V 

/JA 

/JA 

mA 

UNITS 

pF 

pF 

UNITS 

ns 

ns 

tDESELECT See ac Load Circuit. All Tim~s Measured 

to 1.5V Level with tr and tf of Input 
300 I ns 

< 20 ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. . 
Note 2: Capacitance is guaranteed by periodic testing . 

. Note 3: Positive true logic notationisused: logical "'1" = most positive voltage level, logical "0" = roost negative voltage level. 

Note 4: Typical values are for T A"; 25°C and nominal supply voltage. 
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MM4242/MM 5242 1024 x 8-bit ROM 
MM4245/MM5245 2048 x 4-bit ROM 

general, description 

832 

These static, 8192-bit ROMs are fabricated uSing N
Channel enhancement and depletio'n mode silicon gate 
technology _ This provides complete DTL/TTL compati
bility and single power supply operation, 

Chip select inputs control the TR I-STATE® outputs and 
allow for memory expansion. The chip select code is pro
grammed at the same time as the memory matrix and a 
cod,e of 1: 16 for the MM4242/MM5242 and 1:8 for the 
MM4245/MM5245 must be selected, 

applications 
• Microprogramming 

• Control logic 

• Random logic synthesis 

• Table lookup 

block and connection diagrams 
MM4242/MM5242 

A4 

A5 

A6 

A7 

A8 

A9 

CSO CSI CS2 

GNO 

01 

02 

03 

04 

05 

06 
'7 

07 

08 

cso 10 

CSI 
11 

VCC 
12 

AO Al A2 A3 

CS3 01 02 03 04 05 06 07 08 

Dual-In-Line Package 

24 
AO 

23 Al 

22 Al' 

21 A3 

20 A4 

19 AS 

'MM4242/MM5242 
18 A6 

17 
A7 

TOP VIEW 

CSO CSI 

GNO 

01 

NC 

02 

NC 

03 

NC 

04 

NC 

CSI 

features 

• Fully decoded 

• Single +5V supply 
• All inputs and outputs directly DTL/TTLcompatible 

• Static operation 
• TRI-STATE outputs for bus interface 

• Programmable chip selection 
• Maximum access time 450 ns (MM5242/MM5245) 
• Pin compatible with National's 4k and 16k ROMs 

Military Commercial Organization Package 

MM4242 X 1024 x 8 J 

MM5242 X 1024 x 8 N,J 

MM4245 X 2048 x 4 J 

MM5245 X 2048 x 4 N,J 

logic symbols 
MM4245/MM5245 

AD Al A2 AJ A10 

CS2 04 

Dual-I n-Line Package 

24 
AO 

2l Al 

22Al 

21 A3 

20 A4 

19 
A5 

MM4245/MM5245 
7 ' 18 A6 

17 
A7 

16 AI 

15 At 

14 A10 

13 CS2 

TOP VIEW 

MM4242IMM5242 

01 

02 

03 

04 

05 

06 

07 

08 

MM42451MM5245 
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absolute maximum ratings 
(Note 1) 

Voltage At ,Any Pin 
Storage Temperature ,Range 
Power Oissipation 
Lead Temperature (Soldering, 10 seconds) 

-o.5V to +7.0V 
~5°e to +1oooe 

1.0W 
3000 e 

dc electrical characteristics (Note 2) 

PARAMETER, CONDITIONS 

VIH Logic "1" Input Voltage 

VIL logic "0" Input Voltage 

VOH Logic "1" Output V~ltage IOH, =-200tlA 

VOL Logic "0" Output Voltage IOL = 3.2mA 

III Input Current VIN = Oto VCC 

,ILOH Output Leakage Current VOUT=,2.4V, (Note 3) 

ILOL Output Leakage Current' VOUT = 0.45V, (Note 3) 

ICC Power Supply Current All Inputs = VCC 

Data Oui Open 

, 

capacitance, 

, 

PARAMETER CONDITIONS 

CIN Input Capacitanc::e, VIN =OV, TA = 25°C, 

f = 1.0 MHz, (NotE! 4) 

COUT : Output Capacitance VOUT = OV, TA = 25°0, 

f = 1.0 MHz, (Note 4) 

,MIN 

2.0 

,-0.5 

2.4 

-10 

MIN 

, 

ac electrical characteristics (WithStandjilrd Load) 

PARAMETER 

operating cond itions 
MIN ' MAX 

Supply Voltage (Vee) 

MM4242, MM4245 4.1> 5.5 
MM5242, 'MM5245 4.75 5.25 

Ambient Temperature ITA) 

MM4242, MM4245 -55 +125 
MM5242, MM5245 0 +70 

Logical "0" Input Voltage (Low) -0.5 '+0.65 

Logical "1" Input Voltage (High) 2.a yce 

MM4242,45 , MM5242,45 

TYP MAX MIN TYP MAX 

Vcc 2.0 VCC 

0.65 -0.5 0.65 , 

2.4 
/ 

0.4 0.4 

2.5 2.5 

10 ' 10 

-10 

130 ' 1.30 

- -

MM4242/5242 ! MM4245/5245 

~YP MAX MIN TYP MAX 

7.5 7.5 

15.0 22.0 

MM4242,45 MM5242,45. 
CONDITIONS 

r MIN TYP MAX MIN TYP MAX 

tACCESS 

tSELECT 

, tDEseLl:CT 

Access Time 

Output Enable Time 

Output DisableTime 

(Figure 1) 

(Figure 2) 

(Figure 2) 

250 

100 

75 

575 

300 

150 

- 250 

100 

75 

450 

200 

125 

UNITS 

V 
V 

°e 
°e 

I V 

V 

.v 

UNITS 

V 

V 

,V 

V 

tlA 

tlA 

jJ.A 

mA 

, 

UNITS 

pF 

pF 

UNITS 

ns 

ns 

ns 

,Note 1: "Absolute Maximum Ratings" are those values beyond which t~ device may be permanently'damaged. Thev do not mean that the devi,ce 
may be operated at the. values. " 
N~te 2: These limits apply over the entire'operating range unless stated otherwise. All typical values are for Vee = 5V and TA = 25"e.',' 
Note 3: Chip select inputs such that outPUtS are TB~·STATE. , 
Note 4: ' Capacitance' is guaranteed by periodic testing. 
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MM4243/MM5243 2048-bit read only memorY 

general description 
The MM4243/MM5243 is a 2048-bit static Read Only 
Memory which is electrically programmable and uses 
silicon gate technology to achieve bipolar compatibility_ 
The device is a non-volatile memory organized as 256 
8-bit words or 512 4-bit words. Programming of the 
memory is accomplished by storing a charge in a cell 
I.ocation by applying a -50V pulse. Although a PROM 
die is used, factory programming is required. Separate 
output supply lead is provided to reduce internal power 
dissipation in the output stage (VLL). 

features 
• Electrically programmed for fast turn-around 

• Bipolar compatibility +5V, -12V operation 

• High speed operation 11ls max access time 

block and connection diagrams 
1/01 1/08 

A9-..... ----, 
ts 

CONT-~ __ ....... 

A1 A2 A3 A4 Al 

typical application 
256 x 8 PROM Showing TTL Interface 

• Pin compatible with MM5203-a, EPROM and the 
MM5213 masked ROM 

• Static operation - no clocks required 

• Common data busing (TR I-ST ATE® output) 

• Chip select output control 
• 256 x 8 or 5.12 x 4 organization 

applications 
• Code conversion 
• Random logic synthesis 

• Table look-up 
• Character generator 

• Micro-programming 

Dual-I n-line Package 

AJ 

A2 

LSB At 

OUTPUT 

81 

82 

8J 

84 

8' 

86 

10 
8' 

88 11 

24 VLl 
2J Vss 
22 Vss 

21 A4 

20 AS 

19 AS 

18 A7 

17 AS 

16 VDD 

15 MODE 
CDNTRDl 

14 cs 

Vss 12 13 A9 MSB '-----_ ....... 
TOP VIEW 

'V-_-~_------------_---~_5V 

A4 
21 

TTl GATES 
Vss 

22 

Vss 
2J 

VLl 
24 

1 
l 

12 

101-8:;.' __ -1 

86 

85 

B4 

8J 

82 

81 

AI 

A2 

AJ 

1 
tSee operating mode notes 

Operating Modes 

256 x 8 ROM connection (shown) 
Mode Control ~ HIGH (VSS) 
A9 - lOW 

512 x 4 ROM connections 

Mod, Control - LOW (GNO or VOO) 
A9 - Logic HIGH enables the odd (B1, B3 ... B7) outputs 
A9 - Logic LOW enables the even (B2, B4 ... B8) outputs 

The outputs are enabled when a logic lOW is applied to 
the Chip Select line. 
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absolute maximum ratings 

All Input or Output Voltages with Respect 
toVss ' 
Power Dissipation 
Operating Temperature Range 

MM4243 
MM5243 

Storage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 7 

electrical characteristics, 

0.3Vto -20V 
1W 

-55°C to +85°C 
I O"Cto +70°C 

-65°C to +1'25°C, 
300°C' 

, . , 

, TA within operating temperature range,Vss = 5V ±5%, VDO = VLL = -12V ±5%, unless otherwise noted. 

. 

J 

PARAMETER CONDITIONS 'MIN, TVP 

III Inl?ut Current ' VIN'=OV \ 

ILO ' Output Leakage VOUT= OV, CS = Vss - 2 

ISS Power ~pply Current" CS = vsi; - 2. T A = 25"C 35 

VIL' Input LOW Voltage VSS-10 
, , 

VIH Input HIGH Voltage 'VSS-2 

VOL Output LOW Volt¥ ' 1.6 mA sink, -12.6V<VLL <-3Y 
" 

I , \ 
VOUT = -1V. TA = O°C, (NOte 41 ICF Output Clamp Current 

VLL ,-3V 3.5 

• VLl = -12.6V 8 

VOH Output HIGH Voltage O;8mAsou~e 2:4 
! 

TOH Data Hold Time '(Min Access Timel, (Figures 1 and 2) " 

i 
TACC Access Time T A = 25°C. (Note '!).(Figures 1 and 2) b.7 

TCO Chip Select Time ' (Figures 1 and 3) 

Tob Chip Deselect Tim,e (Figures 1 and 3) , 

tcs Allowable Chip Select Delay (Figures 1 and 2) 

Allow,able delay in selecting chip after change 

of address without affecting access time 

CIN Input Capacitance yiN = Vss, f = 1 MHz, (Note 1) 8 

COUT O~PUt dpacitance VOUT = VSS,CS ,';yss -2. f = 1 MHz, 8 I 

(Note 1) 

Note 1: Capacitances are not tested on a production basis but are periodically sampled. 
Note 2: T ACC = ,JOOO ns + 2S(N-1) where N is the number of chips wired-OR together, 
Note 3: Measured .under continuous operation. 
,Note 4: ICF, flows out the VLL pin, it does,not flow o~t the VOO pin. 

typical per(ormance characteristics 

-
\ 

-.c 
.! 
~ 

j 

.0 

10 

78 .. 
SO 

40 

38 

Z. 

10 

0 

Maximum Supply Current ISS 
8$ a Function of Temperature 

: ' 

I INote31 

Maximum ,Acces Time IT ACe) 
as a Fu'nction of VDJ;» Supply 
VoIt8!Je 

11. ........,....,-...--r--.--.--,--,....., 
1-+-+-+++-VSS·4.7SV 

1_ I-+-+--+-++-Vu· Voo 1_ t-+-+-+-+--+--+-+-+--I 

u 1411 1-~,~~-4~r-r-~t-; 

~ 1_ I-"""'d-'~ ...... rl~r-I-+-'t-I 

1_ ~:~;.:;:~+~~~;,~'::~":t,;:.t-o;;:-~ar+-tc 
11. , """ r-. SJtc 1_ I ..... r- ~c 

, 
, 

MAX 

1 

1 

55 

VSS-4 

'VSS+O.3 

0.4 

" 
'6 

J 15 

TOOr 

1 

SOO 

500 

100 

. 
15 

15 

-so ,-25 • 2$ 58 75 1. 1~ 

TAI·C) 

-11 -11 -12 -13 ; 

VOO(VOLTS) 

(t) Ie MASTER, 1977 

UNITS 

J.lA 

/JA 

mA 

V 

V 

V 
Jo.. . 0 -mA 0 
:l 

rnA '"0 
V 

.c:: 
0 
0 

ns 
E 

/JS (J) 

ns 
(f) 

ns CO 
c: 

n$ 0 
~;; 

CO 
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MM4244/MM5244 4096-bitread only memory 

gener~1 de,scription 
The MM4244/MM5244 is a 4096-bit static Read Only 
Memory which is electrically programmable and uses 
silicon gate technology to achieve bipolar compatibility. 
The device is a non-vofatile memory organized as 512 
words by 8 bits per word. Programming of the memory 
is accomplished by storing a charge in a cell lOCation by 
applying a -50V pulse. Although a PROM die is used, 
factory programming is required. A logic input, "Power 
Saver," is provided which gives a 5:1 decrease in power 
when the memory is not being accessed. 

features 
• Electrically programmed for fast turn-around 
• Fast access time 

MM4244 
MM5244 

• DTL/TTL compatibility, 

block and connection diagrams, 

4096-IIIT 
INPUT X ROM 

BUFFERS DECODER MATRIX 
512>8 

POW£RSAVER 

CONTROL 
CIRCUITS 

/ cs 

'1. 25ps 
lps 

80 81 82 83 84 B5 BB 81 

• Pin compatible with the MM5204 and the MM5214 
• Standard power supplies 5.0V, -12V 
• Static operation-no clock required 
• Easy memory expansion-TRI-STATE® output Chip 

Select input (CS) 

• Low power dissipation 
• '''Power Saver"control for low power applications 

applications 
• Code conversion 
• Random logic synthesis 

• Table look-up 
• Character generator 
• Microprogramming 
• Electronic keyboards 

Dual-In-Line Package 

~VLL 24 
VLL 

.,lLVDD POWER SAVER 2 
23 

VoD 

~Vss 
CHIP SELECT 3 22 ,1 

~Vss 
"'!-vss VSS 

AD 

AI 6 

A6 A2 1 

INPUT A1 
BUFFERS A3 B 

A4 9 16 81 

AS 10 15,80 

AS 11 14 A8 

Vss 
12 13 A1 

' TOPVIEW 
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absolute maximum ratings (Note 1) 

All Input or Output Voltages with 
Respect to VSS 
Power Dissipation I~. 
Lead Temperature (Soldering, 10 seconds) 

0.3V to -20V 
750mW 

300°C 

Operating Temperature Range 
MM5244 

MM4244 
Storage Temperature, Range 

O°C to +70°C 
-55°C to +85°(: 

-65°C to +125°C 

dcelectrical characteristics TA within operating temperature range, V'LL = OV, MM4~44: VSS = 5V ±10%, 

Voo = -12V ±10%, MM5244: Vss= 5V ±5%;VoO = -12V ±5%, unless otherWise noted. 

PARAMETER 

VIL Input Low Voltage 

VIH -Input High Voltage 

I LI Input Current 

VOL Output Low Voltage 

"OH Output High Voltage 
. \) 
I LO O~tPut Leakage Current 

100 

ISS 

Power Supply Current \ 

MM5244 

MM4244 

MM5244,., 

MM4244 

MM5244 

MM4244 

MM5244 

MM4244 

CONDITIONS 

VIN = GV 

IOL = 1.6mA 

IOH =~G.8mA 

VOUT = GV, CS= VIH 

TA = GOC,es= VIH 

P~wer Saver = V I L 

Power.Saver = VIL 

Power Saver';' V II:' 
. Power Sayer = VIH \ 

power Saver = V I L 

Power Saver = V I L 

Power Saver = VIH 

'-Power Saver = VIH 

MIN 
TVP 

, (Note 51 

VDD-14 

VSS-l.5 " 

VLL 

- 2.4 

-

28 

/ 6 

- / 

, 
I. 

MAX UNITS 

VSS-4·2 V 

VSS+O·3 V 

1 p.A 

<GA V 

1 VSS r V 

1 UA 

40' mA 

50 mA! 

8 mA 

10' rnA 
42 ' mA 

52 mA 
- .. 

10' mA 

12 mA 

etc electrical characteristics T A wit/:lin operating temperature range, VLL = OV, MM4244: VSS = 5V ±10%, 
VOO =-12V ±10%, MM5244; VSS = 5V±5V, VOO =-12V ±5%, unless otherwise noted. . 

MIN 
(Note 51 

TVP 
MAX UNITS PARAMETER CONDITIONS, . 

tACC Access Time (Figure 1), (Note 4) 

MM5244 1A = 7Go C ) 0'.75 1 j.lS 

MM4244 'TA = 85°C 1.25 j.lS 
, 

tpo Power Saver Set-Up Time (Figure'1 ) 

, MM5244 1.8 JJ.S 

MM4244 2 j.lS 

tco Chip Select Delay (Figure 1) 
,-

, MM5244 500' ns 

MM4244 600 ns 
( 

tOH Data Hold Time (Figure 1) 30' 50 ns 

tODC Chip Select Deselect Time: (Figure 1) 

MM5244· .. 30· 30'0' 500 'ns 

MIVI4244 , 30'1 30'0' 60'6 I ns' 

tODP Power Saver Deselect 'lime (Fjgure 1) 
0 

MM5244 30' \ ,30'0' 50'0' nil 

30" 30'0' 
\ 

60'0' ns iMM4244, . 
I 

CIN .Input Capacitance (All Inputs) VIN = VSS,.f = 1 MHz, (Note 2) 5 8 pF 

8 15 pF 
I 
I. / 

COUTo Output Capacitance VOlJT =VSS, CS = VIH,' 
(All Outputs) f = 1 MHz, (Note 2) 

Note 1: "Absolute Maximum Ratings" are those values beyond which the ~afety of the device cannot ~ guaranteed. Except for "Operating. 
Temperature Range" they are not meant to imply that the devices should be operated at these limits: The table of "Electrical Characteristics· 
provides conditions for actual device operation. - . . 

Note 2: Capacitance is guaranteed by periodic testing. _ 'i 
Note 3: Positive true, logic notation is used 

Logic,"l" = most positive voltage I~vel' 
Logic "Q" = most negative voltage level 

Note 4: tACC = 1000' n5.+ 25 (N-ll where N .is the nU"1ber of devices wire-OR'd together. 
Note 5. Typics'l values are for nominal voltages and T A= 25°C,uriless otherwise specified. 
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MM4246/MM5246 2048 x 8-bit ROM 
MM4247/MM5247 4096 x 4-bit ROM 

general description 
These static, 16,384-bit ROMs 'are fabricated using 
N-channel enhancement and depletion-mode siliconllate ' 
technology. This provides complete DTLmL compati
bility and single power supply operation. 

Chip select inputs control the TR I-ST ATE® outputs and 
allow' for memory expansion. The chip select code is 
programmel;i at the same time as the memory matrix and 
a code of 1:8 for the MM4246/MM5246 and 1:4 for the 
MM4247/MM5247 must be selected., 

applications 
• Microprogramming 
• Control logic 
• Random logic synthesis 

• Table lookup 

'Prelim inary 

features \ 

• Fully decoded 
• Single +5V supply 
• All inputs and outputs directly DTL/TTI;. compatibl,e 

• Static operation 
• TRI·STATE outputs for bus interface 
• Programmable chip selection 
• Maximum access time 450 ns (MM5246, MM5247) 
\I Pin compatible with National 4k and 8k, ROMs 

Military Commercial Organizatio,n Package 

MM4246 X 2048 x'8 J 

MM5246 X 2048 x 8 N,J 

MM4247 X 4096 x 4 J 

MM5247 X 4096 x 4 N,J 

logic symbols block and connection diagrams 
MM4246/MM5246 MM4247/MM5247 

AD At AZ A3 Al1 

MM4246/MM5246 

AU 

A4 A4 

A5 AS 

A6 AI 
05 

A7 A7 
06 

A4 A' 07 
AI AI 

08 
AtO Ato A9 

CSI CSt csz 01 02 03 04 05 06 01 08 eso eSl 

Dual·ln'Line Package Dual·ln:Line Package 

GilD GNo 

01 01 
MM4247/MM5247 

02 NC AD 

03 02 

04 NC 

05 03 A5 

o. Ne 

01 11 Al 04 
17 

Al 04 

01' 1& A8 lie 1& A8 AID 

Al1 

CSI 
10 15 A' CSI 

lU, IS AI 

CSt 11 " AtO CSI 
11 14 AID 

Vee 
12 13CSZ Vee 

12 13 Al1 

TO,V,EW T,OPV'fW 
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absolute maximum ratings operating' conditions \ 

(Note 1) MIN MAX UNITS , 
" 

Supply Voltage (Vee) 
I Voltage At Any Pin -Q.5V to +7.0V 

Storage Temperature Range : -65°e to +150o e MM4246, MM4247 4.5 5.5 V 
POwer DisSipation 1.0W MM5246, MM524i ,4.75 5.25 V 
Lead Temperature (Soldering, 10 seconds) 3000 e 

Ambient Temperature (TA) 
! 

, 

MM4246, MM4247 -55 +125 °e 
MM5246, MM5247 '.0 ' +70 °e 

Logical "0" Input Voltage (Low), :-0.5 +0.65 V 

,Logical ",1" Input Voltage (High) 2.0 Vee V , 

. , 

I 

dc. electrical characteristics (Note 2i 
( ,-

PARAMETER CONDITIONS 
MM424'6,47 MM5246,47 

UNITS 
MI,N TVP MAX MIN TVP MAX 

r -
VIH Logic "1" Input Voltage 2.0 , 

Vce, 2.0 Vee V 

VI!. Logic "0" ,lnp~tVoltage \ -D.5, 0.65 -0.5 0.65 V 

VOH Logic ''1'' Output Voltage IOH = -2C¥l pA 2.4 2.4 V 

VOL Log'ic l·O·· Output Voltage IOL = 3.2 mA OA 0.4 V 
~ 

III Input Current VIN = Oto Vec 2.5 2.5 / pA 

ILOH Output Leakage Current VOUT = 2.4V, (Note 3l , 10 10 pA 

~LOL ' Output Leakage Current VOUT = 0.45V, (Note 3) -10 -10 'pA , 

ICC Power Supply Current All Inputs = VCC ., 130 130 mA 

Data Out Open 
, 

" 
0 

" 

. , , 
I 

capacitance 

'I MM4246/5246 MM4247/5247 
PARAMETER CONDIT,IONS UNITS 

MIN TVP MAX, MIN TVP MAX 
I 

CIN Input Capacitance ~IN = OV, TA =, ~~oG, 7.6 7.5 pF '. 

f=1.0 II/IHz, (Note 4) 

COUT Output Capacitance VOUT= OV, TA = 25°C, I 15.0 22.0 pF 
, 

f = 1.0 MHz, (Note 4) , 

, 
.. 

'," 
ac electrical characteristics (With Stal'!dardload) 

, \ 

, 

M~246.47 \ 
( , MM5246,47 

PARAMETER CONDiTIONS 
., 

UNITS 
" , MIN TVP MAX MIN TVP MAX 

( 

tACCESS Access Time \', (Fill"re T),' 250 575 250 450 ,Os 
, 

'\ 
tSELECT OutpUt Enable Time (Figure 2) 100 300 /100 200 ns 

tDESELECT Output Disable Time (Figuie2) 75 150 " 75 125 ns 

Note 1: I .~ AbSolute Maximum Ratir9" are thoSe values,beyond which the device may be permanentlv damaged~ They do not mean that the deviCe 
may be operated at these values. 
Note 2: Th8se\'imits applV over the entire operating range unless 5tjIted,otherwiSe. All typical values are fpr Vee = 5V and TA = 2fJ'e. 
Note 3: Chip .iect inputs! such that outputs are TRI·ST ATE. . 
Note 4:, '~itance is iJuatanteect ~ periodic tSstioU. I I J 

, 
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The NS3 is a self-contained semicon
ductor random access memory system 
with a maximum capacity of 128K x 22 
bits or 256K bytes. 

It is structured to provide a wide range of I 

flexibility to satisfy\individual systems ap-
plications. ' 

The mamory is configured il"! 4 modular. 
cards: Each card has a maximum capa
city of 32K x 22 bits (64K bytes). The 
memory can be modified to individual 
system requirements. 

The basic storage element is a 4K 
dynamic RAM which provides speed, 
proven reli~bility and low cost. Memory 
Flexibility is achieved by board de
population. Optional Features. are pro-

vided. These include custom interfacing. 
error correction. and double word control 
(44 bitl! word structure). 

A remote Self-Test unit is offered as an 
. optional accessory which exercises the 
memory system. 

The NS3 system is housed in a 5Y4· cab
inet and contains its own power supply. 

@ Ie MA.STER 1977 



NS3 
BULK STORAGE 
MEMORY UNIT 

The NS3 Memory System contains: 

Custom Interface Card (optional)' 
This provides for a specially designed 
interface. A breadboard card is also 
available for the customer's own design. 

Special Features Card (optional) 
This offers customized requirements such 
as error check and correction, double 
word structure, etc. 

Timing and Control 
This includes refresh logic which is im
plemented on a custorrdzed basis. 'Parity 
generation and parity check are available 
as option. 

Memory Storage Cards 
There are up t04 Memory Storage Cards. 
Each card contains up to 32K x 22 bits 
(64K bytes) which can be depopl,dated. 

Cabinet and Power Unit 
The cards are housed in a 5Y.4" cabinet 
which also contains a power unit as a 
standard feature. The system interfaces 
to the main system via connectors on the 
rear of the unit. A system interface cable 
can be provided as an option. 

*See section on Memory refresh. 

@ IC MASTER 1977 841 
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Modes of Operation 
Write 
Read 
Read/Modify/Write 

Performance 
Access Time 
Read or Write Cycle 
Read/Modify/Write Cycle 

'Plus user data modify time 

Environment 

2SOns 
430ns 
610ns' 

Operating O°C to +50°C 
Non-operating -40°C to +SO°C 
Humidity 90% without condensation 

Timing Diagrams 

WRITE CYCLE 

logic levels 
.All levels are TTL compatible 
Terminations are optional 

Memory Refresh 
This can be implefl1ented to individual 
customer applications either in a syn
chronous mode Or in an a:synchronous 
mode allowinghandsh,akingwith the 
CPU. A transparent refresh can be 
achievedin many applications. 

Interfacing 
Up to 3 max. plugs and receptacles 
Elco 90pin (plug) 
Elc090 pin (receptacle 

~~!O ____ -:=:::~~~~~~~~~~~~~~~~~~4~30~n~ MEMORY SELECT t100nsmm L _____ I--
START INITIATE ~<C--50 ns 

BYTE CONTROL 

ADDRESS IN 

MEMORY BUSY 

RD/MODIWT 

DATA IN 

DATA OUT 

'DATA AVAILABLE 

READ CYCLE 

MEMORY SELECT 

1~30ns mal( 

oE--100 fiS min 

~~!O __ ~--:=::1~~~~~~~~~~~~~~~~43~O'~;S ~ 100nsm,n 
START INITIATE ~?=50nsm'n L ____ I-
BYTE CONTROL 

ADDRESS IN 

MEMORY BUSY 

RD/MOD/WT 

DATA IN 

DATA OUT 

DATA AVAILABLE 

READ/MODIFY/WRITE CYCLE 

1~30nsmax 

-E-- 280 ns max 
I 
<E------ 280 ns max 

~~~~==~:R:E:AJDiP~OiRT~liOiN~30~on~s~m'~n ~~~~~~ MEMORY SELECT 
~100nsmln 

START INITIATE ~<C--50 ns min 

Mechanical 
Card Size: 11.75" x 15.40" 
Connectors: 2 ea, SO pin edge connec
tors with pins space "125" center to 
center 

Optional Features 
1 Error check and correction 
2 Parity generation/Parity check 
3 Double word control-44 bit word 

structure 
4 Late data strobe' 
5 Custom Logic Interface 
6 Custom System Interface Cables 

BYTE CONTROL 

ADDRESS IN 

MEMORY BUSY 

RD/MOD/WT 

DATA IN 

-'l,.-,,~=== _0 ns min ---7 

DATA OUT 

DATA AVAILABLE 

842 

'S==30nsmax 

----, , 

280nsmax~L 

280nsmax~L 

-----j. <E-- 10 ns max • ;:: 100 ns min $-
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NS3000-1 
MI:MORY CARD 

'16K x 20 BITS 

Output Signais 
1 Data Out (DO) 
2 Data Available (DA) 
3 . Memory Busy (MB) 

; 
Perfonnance 
Access Time: 280 ns 
Re~ or Write Cycle: 430 ns, 
Read/Modify/Write Cycle: '610 ns' 

'Plus ~ser data modify time 

InpLd Signals ' 
1 Initiate pulse (RP) 
2 Byte control levels (BlC1, BlC2) 
3 Split Cycle (SC) 
4 Write pulse (WP) 
5 Configuration Option (4 lines) 
6, Address In (AI) 
7 Extendeq Address In (XAI) 
8 Data In (01) 
9 Memory Protect (MP) 

,Logic Levels 
Allievels'are negative true TTL compati
ble. Terminations are optional. 

Timing Diagrams 
_TECYClE 

RP 

SCl 
BCl 
AI 

01 

WP 
MB 

''00 

OA 

0, 

@ IC MASTER 19n 

43Qns " 

SOnsm 

Special Options 
, These can be added ,on a customized 

basis. ' 
, 1 Parity Check 

2. Parity Generation ) 
3 Data Available Reset-permits Data 

available (DA) to be gated within 
the memory cycle. It can be used to 
release the data buss'in a shared ' 
system. 

Memory Organization 
1 Memory Storage' 
2 Timing and Control 
3 'Refresh Circuitry 
4 Optional Features 
Note: The memory size can be reduced 
by board depopulation. 

Memory Refresh 
This can bel implemented to individual 
customer applications either in,a syn
chronous mode or in an asynchronous 
mode allowing 'hand shaking with 
the CPU. 

; . t=. 

. , 

" ! P- . . , iPnsmh::-' _ 
P ..... .;.., 4OO1"--=-I . ., 
~280"$t'I'I&I< ' 

National Semiconductor 
Corporation 
2900 Semiconc::tuctor Drive 
Santa Clara, California 95051 .. 
(408) 732-5000 
TWX (910) 3~-924O 

, Modea of OperatIOn 
- Read 

Write, 
Read/Modify/Write 

EnvlrOruneRt 

\ 

Operating: COC to +500C 
Non.:qperating: -40"C to ,a<rC 
Humidity: 90% without pondensation 

Mechlinlc8l 
Card Size: 11.75" x 15.40" 
Connectors: 2 ea. 80 pin edge connec

, tors With pins space "125" center to 
center 

Power Requl..em.nts 
, Standard +15 -15V +5V 

Option +12V '-5V +5V 

Standard Features 
1 Bytemode 
2 Late pata (n--enables late presenta

tion of data for write operation 

1Y~ Memory Card Interface 
-----------:-~ ... -.. 1 r----- ~ ---';'5V--

'oJ:' +Sv ! 1 :',:: 4.1k I : , : 

... ~~'88~~ 
- 1- I _ , , , , 

+VTEAM : : 
, ')-+5V : 

3300 : OPTtONAL: . 

:i~ " 1~':to+5V :1:5% :. : / .. 

~ ,. '~i .. 7K, 

1'7: " ! :'>---; 
~ I I'-L 

- 1 TWlSTEO PAIR! -, , , , 
MEMORY : : PROCESSOR 

. __ ~ ________ :- ___ J L ______________ _ 
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The NS3000 is a random access semi
conductor memory contained on a single. 
printed circuit card. 

Design flexibility permits customized 
applications. 

Standard Configurations are 16K x 16, 
18 or 20 bits with individual 8, 9, or 10 bit 
byte structure as an option. 

Options include parity generation, . 
parity check, late data input and data 
ailailable. reset. 

It is designed for. a wid~ range of applica
tions including mainframe yomputers, 
mini-computers, microprocessor based 
systems, intelligent terminals and 
data entry. 

. @ Ie MASTER 1977 



The National NS21 rriemory storage card 
is designed as an "add in" memory for 
use with the Hewlett Packard 2105, 2108 
family of computers. 

The memory size is 16K words and IS 
available in a depopulated version of 
8Kwords. 

© Ie MASTER 1977 

The card is used in c~njunction with 
the NS21 control card which is built by 
National as NS21 Control Card. One 
control card can communicate with up to 
12 storage 'cards for a maximum size of 
192Kwords. 

The address location in 16K blocks is 
selected on card by a dip switch. This 
enables the block address to be easily 
set or changed. 

The 4K Dynamic RAM chip is used as the 
basic storage element which provides 
low cost and high reliability. 
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NS11 MEMORY 
STORAGE CARD 
16K X 16 BITS 

Memory Card Capacity 
16K words x 16 bits; depopulated 

memories 8K x 16 bits 

Cycle Timing 
Read (16 bits) . 800 ns min. 
Write (8 or 16 bits) 800 ns min. 
Refresh (Burst mode repeated every 

2 ms) 800 ns min. 
Read/Modify/Write 1100 ns min. 

Interface 
All Ad,dress/Data & Control fully 

compatible with D.E.C. LSI-11 and 
PDP-11/03. 

Power Requirements 
Maximum operating current +5V @ 

1.1A; +12V@ 0.5A 

Dimensions 
8.9" x 10.44" 

Maximum Component Height 
.340 inches 

Environmental (Operating) 
Temperature 5°C to 50°C 
Humidity 10% to 90% relative; 

non-condensing 
Altitude To 8000 Ft.MSL 

Environmental (Non-operating) 
Temperature -200C to + 60°C 
Humidity 10% to 90% Relative; with but 

Refresh current +5V@ 1.1 A; 12V@ 
60 cnA 

condensation 
Altitude To 40,000Ft MSL 

Memory Card Interface Signals· 

Signal 

Data/Address 

Refresh 

Sync 

Write Byte 

Data In 

Data Out 

Reply 

Power Up 

MnemoniC 

BDALO 
through' 
BDAL15 

BREF 

BSYNC 

BWTBT 

BDIN 

BDOUT 

BRPLY. 

BDCOK 

Description/Function 

Time-shared bi-directional data, and address lines; open collectors. Address bits are asserted by 
computer at beginning of memory cycle; data are asserted by computer or memory at end of 
memory cycle. 

BDAL 0: Selects Byte during address for Write cycles. 
Low: Write Byte 2 (bits 8-15) 
High: Write Byte 1 (bits 0-7) 

DATA LSB . 
BDAL 13 through 15: Card Address Bits 
BDAL 15: DATA MSB ( 

From computer; initiates dynamic memory Refresh cycle. 

From computer; leading edge initiates all memory cycles; remains low for entire cycle. Address 
data are stable 75 ns prior to sync. 

From computer; down at fall of BSYNC initiates Write or Read/Modify/Write cycle. Down during 
BDOUT signals Write Byte (8 bits). 

From computer; when low. computer requests Read cycle. 

From computer; when low. computer requests Write or Write Byte cycle. 

From memory; acknowledges BSYNC; signals d~ta a're available; signals end of memory cycle. 

From computer; indicates power is on. Must be high or memory will not cycle. 

* All signals Active Low except BDCOK. 

846 © Ie MASTER 1971 



The National NS-11 is a 16K by 16 bit 
dynamic NMOS random access memory 
that is specifically designed for use with 
the Digital EquipmenfCorp. LSI-11* 
and PDP-11/03*processors. The LSI-11 
memory card fits ·in LSI-11 and PDP-11/03 
backplane assemblies, and is electrically 
compatiblewith the LSI"11 bus. 

The key to the compact "double-density" 
design is the reliable National MM5270 
4K dynamic 18 pin RAM which means a 
40% increase in packing density. Conse-

© IC MASTER 1977 

quently, the new 16K National card re
places fourofthe 4K RAM cards in the 
LSI-11. and PDP-11/03. One control circuit 
replaces four, saving both space and· 
power, and increasing memory system 
reliability. 

A depopulated (8K) version is also avail
able; When used with the 16K verSion, 
the two cards provide 24K of memory, 
and it complements the resident 4K RAM 
on the LSh 11 processor. Since another 
4K of address capacity is normally re-

served for liD, a 24K National memory 
system results in full utilization of the 
entire 32K address capacity in the LSI-11. 
At the same time, there is a net decrease 
In cost, space and power consumption. 

Each NLSI-11 card contains independent 
card select, timing and control circuits. 
Addresses are jumper selected· from 0 to 
32K, in 4K increments, for full compatibil- . 
ity with the LSI-11 processor. 

·Trademark of Digital Equipment Corp. 

847 

'-o ..... 
(,) 
::::J 
"0 
c: 
o 
(,) 

E 
CD 

C/) 

a3 
c: o 
~ 
Z 



~ 

o ..... 
(.) 
:J 

"'C 
C o 
(.) 

E 
Q) 
en 
co 
c 
o 
1lj 
Z 

NLSI~11'pin Assignments (View from Baek Panel Side) 

AA1 Spare AA2 Vee 
AB1 

I 
A B2 

AC1 AC2 GND 
A D1 AD2 VDD 

, A E1 AE2 BDOUT 
A F1 AF2 BRPLY 

AH1 Spare A H2 BDIN 
A J1 GND AJ2 BSYNC 

A K1 Jumper A K2 BWTBT 
AL1 Jumper A L2 

AM1 GND AM2 
AN1 AN2 

A P1 AP2 
A R1 BREF AR2 

A S1 Spare AS2 
A T1 GND AT2 

A U1 Spare AU2 BDALO 
A V1 AV2 BDAL1 

Timing Diagrams 

READ CYCLE: CYCLE TIME 800 NS MINIMUM 
"10 200 300 400 500 600 "10 1 1 1 1 1 

120 410 

BDAL ADDR 

BSYNC min 35 

BDIN 
00+20 

BRPLY 
2 + 

BWTBT 

WRITE CYCLE; CYCLE TIME 800 NS MINIMUM 
100 2'f 300 400 500 000 700 , , 1 1 1 1 

READ/MODIFYIWRITE CYCLE; CYCLE TIME 1100 NS MINIMUM 

"l" 20/' 300 <or> '"I" "'f' 7,/" "'f' "'l" , 
.... ADDR 

120 410 r 
BDAL I I DATA-~ -DATATN 

BWTBT ?1Jl2/.22JJ 4- Fmin35 -
BDIN 

-"'10 

BDOUT 280 + 30 00+ 20_ l.-
BRPLY 

75 -1 1--60± 20 
BSYNC ~ 

REFRESH CYCLE; CYCLE TIME 800 NS MINIMUM 

848 

( 

BA1 'BDCOK BA2 Vee 
B B1 B B2 

BC1 Spare BC2 GND 
B D1 

I 
BD2 

B E1 B E2 BDAL2 
B F1 BF2 BDAL3 

B H1 Spare B H2 BDAL4 
B J1 GND BJ2 BDAL5 

i 

B K1 Vss Jumper B K2 BDAL6 
B L1 VssJumper. B L2 BDAL 7 

BM1 GND BM2 BDAL8 
B N1 Spare B N2 BDAL9 

B P1 Spare B P2 BDAL10 
B R1 B R2 BDAL 11 

B S1 Spare B S2 BDAL12 
B T1 GND B T2 BDAL13 

B U1 Spare . B U2 BDAL14 
B V1 Vee B U2 BDAL15 

lop<> 11po 

F50 ~ 

1.-60 + 20 

1010 1175 
I '-
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MOSRAM 410 memory system 4096 words X10 bits 

GENERAL. DESCRIPTION 
, '/ 

The MOSRAM 410 is designed to offer the systems 
engineer an alternative to the high cost design-prototype
test C'£cle. This memorY system utilizes the MM2102 
N-cJlannel, 1 k part as the stQrage medium. These static 
storage cells ,eliminate the need for clocks and refresh~ 
Data in ,and data out have the same polarity and the 
read operation is no~destructive; 

The simple interface' and high performance make, the' 
MOSRAM .410 ideally suited for those memory applica
tions, both large and small, ~ere systems cost is a" 
important consideration;' 

The only interfa(:e signals required are data in, data out, 
addrl!ss~ memory enable, and RIW, all TTL compatible. 

@ Ie MASTER 1977 , 

FEATURES 

• Single +5.0V supply' 

• All inputs and outPuts are 'DTLmL compatible 
" , 

• Static operation-no qlocks,or 'refreshing required 

• Low power 

• High speed 

• TRI-STATe® outpUt for bus interface 

5Wtyp 

5sOns 

• Programmable card select all()ws sfrnple memory 
expansion to 32k x 10 

• ' Small size 3.93 x 6,3' x 0.5 for 4k x 10 

• Flexibility of speeds 'and capacities 
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TECHNICAL SPECIFICATIONS 

Performance 

Cycle/Access Time: 

'Modes of Operation 

Read 
Write 

Power Requirements 

+5 V DC at 1.0A 

Interface 

Logic "1" 
Logic "0" 

Input 
Output 

Environment 

Operating 
Non·Operating 
Humidity 

MOSRAM 410 TIMING 

550 ns 

+2.4 V DC to +5.5 V DC 

0.0 VDC to +0.6 V DC 
0.0 V DC to +0.4 V DC 

O°C to +50°C 
-40°C to +SO°C 
To 90% Without 

Condensation 

Read Cycle 

,. tRC (550 MIN) 

AOORESS~ __ "'!-I' ______ ~I 
., C tAM (OMIN) 

MEMORY ~ I {\\\ 
ENABLE~ i_~ 

READIWRITE m ! f§ 
! ______ tA (550 MAX) - -- - _ -- ~H2 (0 MIN) 

OATAOUT~~~~ Hiz 

~ I- tOH1 ISO,MIN) 

tRC (min) 550 ns 
tAM (min) 0 
tA (max) 550 
tOH2 (min) 0 
tOH1 (min) 50 

*Eurocard has 64 pin, on 0.100 centers connector. 

Mechanical 

Memory Module 
Mounting 
Connector 

3.93" x 6.3"* 

0.5" Centers 
60 Pin Card 
Edge Type 

0.100 Centers 
(ELCO 00·6307-060·309-001) 

I nput Signals 

Data In, 10 Bits 
Address 15 Bits AO-A14 
ReadlWrite Con~rol 
External Output Enable 
Memory Enable 

Output Signals 

Data Out, 10 Bits 

Memory Configuration Available as Follows: 

4k x 10 ........................ . 
4k x 9 ......................... . 
,4k x S ........... , ..... , ....... . 
2k x 10 ........................ . 
2k x 9 ......................... . 
2k x S ......................... . 

Write Cycle 

10 Lines 
15 Lines 

1 Line 
1 Line 
1 Line 

10 Lines 

Model 410 
Model 409 
Model40S 
Model 210 
Model 209 
Model20S 

>. 'Wc (550 MINI t 
ADDRESS ~1- tAM (0 MINI .1 ~ tAWR (75 MINI 

MEMORY 1 

ENABLE £175 MIN,I i 
I. tMW,..:;i; 'WP (300 MINI.> ;. tMWR (75 MINI 

READ/WRITE ~~ ~ 
............... 1:- tow (350 MINI -j JrtOH (125 MINI 

OATAIN~-------~~--------~--~ 

twc (min) 
tAM (min) 
tAWR (min) 
tMW (min) 
twp(min) 

tMWR (min) 
tow (min) 
tOH (min) 

550 ns 
o 
75 
175 
300 
75 

350 
125 

All National memory systems must meet stringent quality and test standards prior to shipment. Memory components 
are burned in, and systems undergo an extensive diagnostic test prior to shipment. 

National Semiconductor Corporation ,,_ 
2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737·5000/TWX (910) 339·9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05·27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Estate, Greenock, Scotiand, Tele, (0475) 33251/Telex 778·632 

Naltonal does not assume any responslblhty for use of any CIrCUitry describedj no circuit patent hcenses are implied; and National reserves the right. at any time without notice. to change said circuitry. 
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EVERYTHING YOU NEED TO KNOW 
A.BOUT 

. . ' I, 

Since 1936, UNITED TECHNICALPUBUCA nONS 
has been the leader inelectr.onic product infor
mation distribution. Today we are the worlds' 
targest publisher in the electronics field. 

.' , 

'eeml ELECTRONIC. ENGINEERS r.tASTER 
eem 'is the source book for detailed productspeci
fications and where-to-buy information on just 
about everything in electronics. Interested? Your 
may be one of the 86,000 engineers, buyers and 
specifiers who qualify annually. Send for aquali
fication card today. 

ELECTRONIC PRODUCTS MAGAZINE' 
Th.e magazine with more E;llectronic' product infor" 

I matiohthan any other publication in the "world. 
Every month it features the latest developments 
in electrollip. products as well as everything that's 
new. in t~elC field. So Electronic Products Mag-· 
azine, functions ~s a monthJy, update for both 
eem and IC·Master. Interested? Write today for a 
qual ification card: ' 

I . ',' 

Patti Foley' , . '.' , . I 

UNIT~D TECHNICAL. PUaLICATIONS, INC. 
-645 Stewart Avenue 
Gar'denCity, NY.11530 

j 
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TMS4070JL, TMS4070-1JL, TMS4070-2JL 
16,384-bit Dynamic. Random-Access Memory 

, , 

Vaa 

01 

,RM 

RAS 

AO 

A2 

A1 

Voo 

~ 
852 

1e.pIN CI;~AMIC 
DUAL-IN-LlNE PAC~AGE 

(TOPVIEWI 

1 

2 

3 

'4 

& 

e 

7 

8 

J 

I 
(I 

I 
I 

ROW ADDRESS 
STROBECiiAil 

16 -

1& 

14 
-

13 

12 

" 
10 

9 -

"ss 
CAs 

00 

A6 

A3 

A4 

AS 

VCC 

• 16,384 x 1organizati,on 
• 16-pin 300-mil package configuratiqn ' 
• All inputs including clocks TTL corn'patible 
• Three-state fully TIL-compatible output 
.' On-chip latches for addresses and data input 
• 3 performance ranges: 

ACCESS ACCESS READ READ-
TIME TIME OR MODIFY 
ROW COLUMN WRITE WRITE 

ADDRESS ADDRESS CYCLE CYCLE 
{MAX) {MAX) ~, {MIN) 

TMS 4070 350 ns 255 ns 500 ns 730 ns 
- TMS4070-1 300 ns 210 ns 450 ns 660 ns 
TMS 4070-2 250 ns 165 ns 400ns 590 ns 

• Page-mode oper.ation for faster access time 
• Common 110. capability 
• Low-power dissipation 

-less than 600 mW operating (typical) 
-10 mW standby (typical) 

• 1,:"T cell design, N~channel silicon-gate
technology 

7 I • 
I, 
I 
I 
I 

COLUMN "DDRESS ~ ....... --, 
IT.ROBE (WI I---l--=E::::N .. ::.::BL:::E ____ .... 

REAOIWRITE 

DAT .. 'N COli 

-INTERMEDIATE OUTPUT BuFFERS 

TEXAS INSTRUMENTS 
INCORPORATED 

P.O. Box 1443. Houston. Texas 77001 

For complete data 
sheets write to 

MS669 
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TMS4070JL,'TMS4070-JJL, TMS4070-2JL 
16,384-bit Dynamic Random-Access Memory 
electrical characteristics over full ranges of recommended operating conditions (unless otherwise noted)' 

. • ·1' 

PARAMETER TEST CONDITIONS MIN TvPt . MAX UNIT 

VOH High-Jevel output voltage 10H = -5 mA 2.4 V 

VOL Low-level output voltage 10l = 4mA, C( = 50pF '" 0.4 V 
, VI=OVt06V, . 

II I nput current (leakage), 
AII.other pins = OV except VSS = "':'5 V 

. 10 ~A 
I 

10 . Output current (leakage) 
VO=OV~V, 

10 /.lA' 
RASand CAS high , 

ICClavl* Average,supply current from VCC 2 Series 7411l. worst case load$ 1.5 .4 mA 

IOOlavl Supply current from VOO,RAS only RAS low, CAS high 30 40 mA .. 
100 Supplyc:urreDt from VOO, Standby' RAS and CAShigll (after 1'memory cycle) ! 

O.S 1.5 mA 

Average supply.current from VOO 
48 

I 

IOO(~) during r~d or write cycle 
Minimum cycle time 70 mA 

Aver.age supply current from VOO 
Mini!"um cycle time 

,. 

IOO(av) 
during read-modify write cycle 

54 76 mA 

ISS(av) Average suPPly cur~ent fromVSS Minimum cycle time 40 100 iJA 
, 

·Vee II applied. only to tha output buffer, 10 ICC depends on output loadmg . 
I 

. capacitance over recommended supply volrage range and operating free-air temperature range f:::;: 1 MHz 
. " , . \ . 

PARAMETER TVPt ,MAX, UNIT 

CHad) InpJt capacitance; address inputs 6 9' pF 

CHRAS,CAS) \ Input capacit~nce, strobe !nputs 6 9 pF 

CHdata) Input capacitance, data input I' 6 9 pF 

CHw) Input capacitance, read/vvrite input 6 9 pF 

Co Output c;apacitance 6 9 pF 

t AII·typical values are at T A = 259 C ahd nominal supply voltages. 

I 

switching characteristics over recommended supply voltage range and operating free-air temperature range 

\ 

TEST CONDITIONS 
TMS4070 TMS4070-1 

PARAMETER 
MIN MIN MAX MAX 

Access time from Cl = 50pF, 
255 210 ta(CAS) column address strobe tdCAS) and tr(RAS) .~ 5 ns, 

Access time from tRASl, CASl.= MAX, ' ; 

300 ta(RAS) 350 
'row address strobe load = 2 Series 74 TTL gates 

. 
tpzx Output enable time Cl = 50pF, 150 150 

tpxz Output disable time 
Load = 2 Series}4 TTL gates 

10 100 10 100 

NOTE: A.C. characteristics guaranteed only for cumulative RAS duty cycle' less ,than 65% over ei!ch 2 ms period. 

recommended operating conditions 
, 

I 
PARAMETER ., MIN 

Supply voltage, Vae . -4.5 

Supply voltage, Vee i 4.5 

Supply voltage, VOO 11.4 , 

Supply voltage, VSS 

High-level input vpltage, Viii 2.4 

Low-level input voltage, V I l .- -1.0 

Refresh time, trefresh " I 

Operating free-air temperature, T A. ( 0 

TEXAS INSTRUMENTS 
INCORPORATED 

P.O. Box 1443,. Houston, Texas 77001 

@ .Ie MASTER 1977 

TMS4070-2 

MIN , 

10 

NOM 

-5 
'5 

12 

'0 

\ 

MAX 
l,INIT 

165 .,ns 

, 
250 ns 

150 ns 
i 

. 100 ns 

'MAX UNIT 

-5.5 V 

5~5 .v 
12.6 V 

' , V 

5.5 V I 

0.8 V 

2 ms 

70 °C 

For complete data, 
sheets write to 

MS669 
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IsYour 
, Memory Design 

Static?' 
. Make Your Designs Dynamic. 

Texas Instruments TTL Compatible4K RAMs Make It Easy. .. 

854 

HERE'S WHY DYNAMIC DESIGNERS USE TI 4K RAMs. 

1~136% Less . 
~ OperatingPower 

Compare lK low-power 
static RAMs with TI's TMS 
4051 '4K dynamic RAM. 

. The table refers to maxi
mum-not typical-val
ues to provide a. realistic 
comparison. 

I .. ~140% Less 
Y" Standby Power 

Low standby power is in
herent in the4K dynam
ic RAM operation-while 
static RAMs require extra 
circuitry to reduce Vcc to 
a low level. 

~FullyTTL 
~ Compatible 
The TMS 405~ inputs and 
output (including clock). 
interface directly with TTL 
~Fast .' 
!::J Access Time 
Tl's 4K dynamic RAMs are 
fast. The TMS 4051-1 (with 
TTL clock) has a maximum 
access time of 250 ns, the 

Four' 
lK Stalic . 

RAMs 
Parameter • (2102AL-2) 

. Power(max.) 
operating 1368mW 
standby 168mW 

Access (max.) , 250n~ 
Board area 
ratio 3.6 
Fully TTL 
compatible yes 
100 Pc 
prices $20.00 . 

Based on published data 

One 
4KDynamic 

RAM 
(TMS4051-1), 

882mW 
/101 mW 

250ns 

1.0 

yes 

$12.26 

Cil Simple 
~Refresh 
It's easy! Just 4-8 TTL 
packages per memory sys
tem are typically needed. 
To see how easy refresh 
can be, send for our Appli
cation Note. 

~~yto 

same as the 2102AL-2. Tl's I8-pin 4K RAMs fea
ture simple 12-line non-

I_ .... 180% Less mUltiplexed ac;ldress and a 
Jr. Board' Area' single non-critical clock. ' 
You get almost four times Data input and output are 
the memory density by multiplexed-ideal for use 
switching to TI 18-pin 4K 'with microprocessor-based 
RAMs. The reason? 'ITs systems. 
compact 18-pin 300-mil- . c:.J Applications 
wide package-available ~ Help 
in either .plastic or ceramic. 

li2l Lo~r 
Cost 

Tl's 4Kdynamic RAM of
fers significant system cost 
savings even when includ
ing the additional simple 
circuitry for refresh. 

For your copy of the 4K 
dynamic RAM Application 
Note covering simple re~ 
fresh, contact: Texas In
~trum.ents, MIS 
669-4K, P.O. Box 
1443, Houston, 
Texas 77001. 

TEXAS INSTRUMENTS 
INCORPORATED 

~ "10 MASTER 1977 



4096-bit MOS 
Dynamic Random~ccess Memories 

Vaa 1 

A9 2 

Al0 ,3 

A11 4 

CS 5 

DI 6 

DO .. 7 

Al 9 

A2 10 

'Vee " 

TMS4030 
TMS4060 

21 A8 

20 A7 

19 A6 

18 VDD 

17 CE 

16 .~C 

15 AS 

14 A4 

13 'A3 

12 RM 

18-PIN CERAMIC AND PLASTIC 
DUAL-IN-L1NE PACKAGES 

CTOPVIEWI 

Vaa 18 Vss 

I/O All 

AO 1\10 ' 

Al 15 A9 

A2 15 AS 

RM A7 

CE 'A6 

A3 A5 

A4 1\1 VDD 

TMS4050 
TMS4051 

• 4096 x 1 organization 
,~. Full TTL compatibility 

• Registers for addresses provided onlchip 

• Single simple clock 
__ Low power dissipation 

• N:-channel ~ilicon-gate technology 

Description 
The TMS 4030, 4050, 4051, and 40.60 series are 
composed 'or-high-speed dynamic 4096-bit MOS 
random-access memories, organized as 4096 
one~bitwords. Reliable N -channel silicon-gate 
technology is employed to optimize the speed/ 
power/density trade-off. Several performance 
options ate offered to allow the system designer 
to match the memory performance to the 
capability oft~e arithmetic procesSOr. 

Typical 

On the 4030, 4050, and 4060, all inputs except 
the chip enable are fully TTL compatible and 
require'no pull-up resistors.·The4051 has a ' 
TTL-compatible CE also. The input buffers'allow 
a minimum 200 1m V noise margin when driven 
'by a Series 74 TTLdevice .. All output buffers are 
TTL compatible. Adirect 12-line address is 

DEVICE 
4030 
4050 
4051 
4060 

i 

DEVICE 
TMS4030 
TMS 4030-1 
TMS4030-2 
TMS4050 i 

TMS4050-1 
TMS4050·2 
TMS4051 
TMS 4051-1 
TMS4060 
TMS4060-1 
TMS4060-2 
TMS4060-3. 

@ ICMASTER 1977 

Power Dissipation (mW). 
ACTIVE 

400 
420 
460 

/'400 

PKG 
22 pin 
22 pin 
22 pin' 
18 pin 
18 pin 
18 pin / 
18 pin 
18 pin / 
2~ pin 
22. pin 
22 pin 
22pin, 

STBY 
0.2 
0.1 
60 
0.3 

TO RETAIN DATA 
6 
6 , 

70 
6 

, lat~hed o~ chip minimizin~ E)xte~nal control 
log'lc. DevIce types are avaIlable III the 00 to 70° C 
industrial,or -550 to 85° C .extended temperature 
range. Hi-reI versions (prefix SMC) processed to., 
class B of MIL-STD-883/LevelIII of TI 38510/ 
MACH IV pro~ram. 

, 
I : OUTPUT 

' ' READ/WRITE SUPPLY SERIES 74 TTL GATE -
ACCESS CYCLE Cl.OCK VOLTAGES FAN·OUT 
300 ns 470 ns Hi-level -3, +5, +12 2 \ 
250 ns 430 ns, Hi-level 1-3, +5, +12 2 
200ns 400 ns Hi-level "':'-3, +5, +12 2 

, 

300 ns 470ns Hi-level -5, +12 1 open-drain 
250ns 430 ns Hi-level -5, +12 1 open-drain 
200 ns , 400 ns Hi-level -5, +12 1 . open-drain 
300ns 470 ns TTL -;-5, +12 1 open-drain 
250ns' 430 ns TTL -5, +12 1 

"-
open-drain 

300 ns 470 ns Hi-level ±5" +12 .2 
250 ns 430 ns, Hi-level' :;t5,+12 2 
200ns 400 ns Hi-level ±5, +12 -2 
150 ns 380 ns Hi-level ±S, +12 '2 

TEXAS INSTRUMENTS 
I 

INCORPORATED 

P.O, Box 1443, Houston, Texas 77001 

For cc;>mplete data 
sheets write to 

MS669 
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TMS2708,TMS4700, TMS4732 
8K EPROM, 8K ROM,32K ROM 

• All inputs and outputs TTL compatible 
• Static operation (no clocks, no refresh) 
• 3-state outputs for OR-ties 
• Maximum access time .. .450 ns 

A7 1 

A6 2 

AS 3 

A4 4 

A3 5 

A2 6 

AI 7 

AO 8 

al 9 

Q2 10 

Q3 11 

Vss 12 

24·PIN CERAMIC 
DUAL·IN·LINE PACKAGE 

ITOPVIEW) 

24 1!q: 
23 AS 

22 A9 

21 VSS 

20 (SCPEI 

19 Voo 

18 PROGRAM 

17 all 

16 a7 

15 Q6 

14 as 
13 a4 

24.pIN CERAMIC AND PLASTIC 
DUAL·IN·LINE PACKAGES 

.ITOPVIEW) 

A7 1 

A6 2 

AS 3 

A4 4 

AS 5 

A2 6 

AI 7 

AO 8 

al 9 

Q2 10 

Q3 11 

Vss 12 

24 Vee 
23 AS 

22 AS 

21 Vss 
20 GEl 

19 VDO 

18 OEZorOEz 

17Q6 

16 a7 

15 a6 

14 as 
13 Q4 

24·PIN CERAMIC AND PLASTIC 
DUAL·IN·LINE PACKAGES 

ITOP ViEW) 

A7 1 24 VCC 

A6 2 23 AB • 

AS 3 22 AS 

A4 4 21 CSI 

AS 5 20 CS2 

A2 6 19 410 

Ai 7 18 AI1 

AO 8 17Q6 

al 9 16 a7 

Q2 10 15 Q6 

Q3 11 14 as 
Vss 12 13 Q4 

. • Minimum cycle time .. .450 ns 
• N-channel silicon-gate technology 
• 8-bit output for use in microprocessor 

based systems 

TMS2708 
• UV light erasable, electrically 

programmable ROM 

• 1K x 8 organization 
• Change pin 18 for TMS 4700 compatibility 
• ±5V, + 12V supplies 
• Typical power dissipation 450 mW 

TMS4700 
. • Mask programmable ROM 

• 1 K x 8 organization 
• Compatible with TMS 2708 
• ±5V, + 12V ~upplies 
• Typical power dissipation 310 mW 

TMS4732 
• Mask programmable ROM 
• 4K x 8 organization 
• Upward compatible with TMS 4700 and 

TMS2708 
• Single +5V supply 
• Two chip select controls 
• Typical power dissipation 325 mW 
• Available in 1977 

TEXAS INSTRUMENTS 
INCORPORATED 

P.O. Box 1443, Houston, texas 77001 

For complete data 
sheets write to 

MS669 
@ Ie MASTER 1977 



TMS2101, TMS2102, TMS2111, 
, TMS2112,TMS4036 ' , ' 

Static Random-Access Memories 

22.pIN CERAMIC AND PLASTIC 
DUAL·IN·LlNE PACKAGES 

CTOPVIEWI 

AS Vee 

A2 21 A4 

A1 RNi 

Ao 4 18 CE1 

AS 16 6i 

AS CE2 

A7 004 

GND 15 014 

011 003 . 

001 13 013 

Dl2 002 

16.pIN CERAMIC AND PLASTIC 
DUAL·IN·LINE PACKAGES 
, CTOPVIEWI 

AS 

AS 

Rm 

A1 

A2 DATA OUT 

AIITI Static RAM's are 
e.asy to use: 

• Nq clocks~no refresb 
• 1/0 fully TTL compatible 
• 3-state outPlJt for OR~tiecapability 
• Single +5V ~upply 
• Simple, fully decoded addressing 

AS, DATA IN T,I Static .RAM's feature: 
A4 

AI! . 

, 

'Vee • Reliability, same process as Tl's industry standard 
4KRAM's 

• Economy, high volume production techniques 
and choice of plastic or ceramic packaging 

• Extremely low standby power (typicaUy 2-:-3 mW) 
due to Tt's enhancement mode design 

• Complete range of speedsfordesignoptimization 
• Easy to use 8-tiit byte organization (64 x 8) along 

with industry-standard 256 x 4 and 1024 x 1 
organizations 

DEVICE ORGANIZATION MAX. ACCESSI TYPICAL PACKAGE 
~NS; MIN. eVCLE POWERDISS. TYPE 

TM52101 14039 256x4 1000 ns 175mW I 

TM52101-2/4039-1 256 x4 650 ns· 175mW 
TM52101-1/4039-2 256 x4 450 ns 175mW 
TMS 2102-1/4033 1024?< 1 450 ns 225mW 
TMS 2102-2/4034 1024 x 1 650 ns 225mW 
TM52102 14035 1024 x 1 tOOo ns 225mW 

. TMS 2111 14042, 256x4 1,OOOns '175mW 
TMS 2111-2/4042-1 256 x4 650 ns 175mW. 
TMS 2111-1/4042-2 .. 256x4 450 ns 175mW 
TMS 2112 14043 256 x4 1000 ns 175.rriW -
TMS 2112-2/4043-1 256 x4 650ns '. 175mW 

TMS4043-2 256 x4 " . 450 ns 175mW 
TM54036 ,', . 64 x.8 1000 ns 250mW 
TM54036-1 64 x8 650ns 250mW 
TM54036~2 64 x8 .. 450ns 250mW 

*TM54044. 4096 x 1 \ 200ns 450mW 
*TM54045 1024 x4 200ns \ 450mW 

*Available in 1977 

TEXAS INSTRUMENTS 
INCORPORATED 

P.O. Box 1443, Houston, TexE\s 77001 

'C> 10 MASTER 1977 

CDIP1PIas 
CDIP/Plas 

! CDIP/Plas 
CDIP/Plas 
CDIP/Plas 

\ CDlP/Plas 
CDlP/Plas 
CDlP/Plas 
CDIP/Plas 
CDlP/Plas 
CDIP/Plas 
CDIP/Plas 

Plas 
Pia's 
Plas 

'CDIP/Plas 
CDIP/Plas 

22 
22 
22 
16 
16 
16 
18 
18 
18· 
16 
16 
16 
20 

/ 20 
\ 

20 
18 

. 18 

For compiete data 
sheets write to 

MS669 
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l8·PIN CERAMIC AND PLASTIC 
DUAL·IN·LINE PACKAGES 

nOPVIEw,f 

"fMS4042 

TMS4044,TMS40454996-bit 
Static Random-Access Memories 

16.pIN CERAMIC ANO PLASTIC 
DUAL·IN·LINE PACKAGES 

!TQPVIEWI 

AO 

AS .. 
A7 

GND 1/01 

TMS4043 

20-PIN CERAMIC AND PLASTIC 
DUAL-IN-LINE PACKAGES 

(TOP VIEW) 

1/07 

AS 

AQ 

AI 

A2 

GND 

A4 

A3 

1/00 

1/01 

TMS4036 

HOG 

1/05 

Ne 

1/04 

DE 

Vee 

c-

RM 

1/03 

I/O' 

TI Static RAM Benefits 

• Reduced overhead costs since refresh-clocki~g 
Circuitry is eliminated 

• Low cost, high performance due to N-channel 
silicon-gate te'chnology 

• Cost/performance trade-off maximized by 
multiple speed availability 

New from Tlr 
4K Static RAMs 

l8·PIN CERAMIC AND PLASTIC 
DUAL-IN-liNE PACKAGES 

(TOP VIEW) 

l8-PIN CERAMIC.AND PLASTIC 
DUAL-IN-LINE PACKAGES 

(TOP VIEW) 

TMS4044' 4096 x 1 STATIC RAM 

AD vcc 

A1 A11 

, A2 16 A1D 

A3 15 A9 

A4 A8 I 

A5 A7 

DO AS 

RIW 01 

GND :9 CE 

~ 
858 

1024 x 4 STATIC RAM 
A6 

A5 A7 
CO""MON FEATURES 

A4 16 A8 
• Single +5V supply voltage 
• Fully static operation; no clocks required 

A3 15 A9 • All inputs and outputs TIL compatible 
AO 1101 - no pull-up resistors required 

A1 1102 • 18-pin dual-in-line packages 

A2 1103 
• Access time/cycle time 200 ns .. 

• Power dissipation 450 mW 
cs 11 1104 

GND WE 

*Available 1977. All specifications are tentative. 

TEXAS 'INSTRUMENTS 
INCORPORATED 

P_O. Box 1443, Houston, Texas 77001 

For complete data 
sheets write to 

MS669 

© Ie MASTER 1977 



SCHOTTKyt 
PROM'S 

SERIES . 54S/74S 
PROGRAMMABLE READ~ONLY MEMORIES 

• Titanium-Tungsten (Ti-W) Fuse Links for • 
Fast, Low-Voltage, Reliable Programming 

• All Schottky-Clamped PROM's Offer: .. • 
Fast Chip Select to Simplify Syst~m Decode . 
Choice of Three-State or Open-Collector Outputs 
P-N-P Inputs for Reduced Loading on' 
System Buffers/Drivers': ' 

". 
TYPE NUI\IIBER (PACKAGES) BITS.lZE 

_"oC to 12SoC o°c to 70°C (ORGANIZATION) 

SN54S188(J, W) SN74s188(J. N) , 256 bits 

SN54S288(J, W) SN7o/lS288(J. N) , (32WI<8B) 

SN54S281(J. W) SN74S287(J. N) 1024 bits' 

SN54S387(J. WI SN74S387(J. N) (256W 1<4B) 

. SN54S470(JI SN74S470(J. NI 2048 bits 

SN54S471(J) SN74S4711J. N) (256W I< 8 BI 

SN54S472(,JI SN74S472(J. N) 4096 bits 

SN54S473(JI SN74S473(J. N) (512 W x 8BI 

SN54.S474(J. WI SN74S474(J. N) 4096 bits 

SN54S475(J. WI SN74S475(J, NI (512W 1<8 Ell 

( 

Full Deoodingand Chip SelectSimplify 
System Design 

Applications Include: 
Microprogramming/Firmware Loaders 
Code Converters/Character Generators 
Translators/Emulators 
Address Mapping/Look-Up Tables 

OUTPUT 
TYPICAL PERFORMANCE 

ADDRESS 
CONFIGURATION 

POWER 

ACCESS TIME DISSlPAT,ION 

open-collector 
25n$ 400mW 

three-state 

. three-state 

open-collector 
42ns 500mW 

o~n-collect9r 

three-state 
50ns 550m'll! 

three'state 

open-collector 
55 ns 600mW 

three-state 

open:-co"ector 
55n5 600mW 

256 BITS 1024 BITS 2048 BI-TS 4096 BITS 4096 BITS 
(32 WORDS BY 8 BITS) (256 WORDS BY 4 BITS) (256 WORDS BY 8 BITS) (612 WORDS BY 8 BITS) 

'S188, '8288 '8287, 'S387 'S470, '8471 'S472. 'S473 

001 1 16 Vee 
, 

AOG 1( AOA 1 :zo Vee :zo Vee 

00,2 2( 15 es AO F 2, 15 AOH ADe 2 ,. AOH ADe 2 ,. 
AD' 

003 3< AOE AOE 3< ,. CS2 AO,C 3 II AOG Aoe 3 ,. AOH 

DO" oil ADO AOD 4,,' "3 eSl ADO .. 11 AD F A.DO .. ." ADG 

DO 5 5, Ace ADA 5, '\.12 DO 1 16 • EOS] ADE 5 1& ADF 

DO 66, ADe A08 6, 111 00 '2 16 cs 1· 001 6 ,. es 
DD ,',( ,10 ADA ADe " 110 003 00'2 , 1. 008 00] 1 ,. ooe 

GNO 8, ,9 ooe GNO 8( )9 00' 13 00" 003 8 13 001 

00" 9 006 00' 9 12 006 

11 DOS GNO 10 11 DOS 

\ ' 

Pin assignments for all of these memories are the same for all packages: 

description 

(512 WORDs BY a BITS) 
~74.'8475 

IU)~H 1 

"". , 
... OF 3 

A'" • 
ADO , 

AOC • 

.os , 

""AI 
'X" • 
00110 

DOl U 

ONO'1 

These monolithic. TTL programmable read-only memories (PROM's) feature titanium-tuflgsten (Ti.-W) fuse links with 
each link designed to program in one, millisecond or less. These PROM's offer considerable flexibility for upgrading 
existing designs or improving new designs as they feature full Schottky clamping for, improved performance, 
low-current MOS-compatible p-n-p inputs, choice of bus-driving three-state or open-collector 'outputs/and improved 

, chip-select accen times_ . \' . ,.., , 

.The high-complexity 204~Fand 4096-bit 20-pin,PROM's can be used to significantly improve system density for fixed 
memories as all are offered, in a dual-in~line package/1aving pin-row spacings of 0_300 inch. '\ ' 

PRELIMINARY DATA SHEET: 
Supplementary data may be 
published at a later date_ 

@ Ie MASTER 1977 
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~o TEXAS INSTRUMENTS 
INCORPORATED . 

, ' POST ~F"ICE B:OI< !I012 • DAI.LAS. TEXAS 752~' , 

'\ 

tlntegrated Schottky-Barrier diode
clamped transistor, is patented bV 
Tex. ,Instruments. U, S. Patent 
Number 3,463,975. 
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SERIES 54S/74S 
PROGRAMMA,BLE 'READ-ONLY MEMORIES' 

description (continued) 

Data can be electronically programmed, as desired, at any bit location in accordance with the programming pr9cedure 
sPllcified. All. PROM's, except the 'S287 and 'S38'7, are supplied with a low-logic-level output condition stored at each 
bit location. The programming procedure open-circuits Ti-W metal links, which reverses the stored logic level at selected 
locations. The procedure is irreversible; once altered,the output for that bit location is permanently programmed. 
Outputs never having been altered may later be programmed to supply the opposite output level. Operation of the unit 
within the recommended operating conditions will not alter the memory content. ' 

Active,level(s) at the ,chip-select input($) enables all of the 'outputs. An inactive level at any chip-select input causes all 

outputs toibe oft" : ' , '" 

The three-state output offers the convenience of an open-collector output with the speed of a totem-pole output; it can 
be bus-connected to other similar outputs yet it retains the fast rise time characteristic of the TTL totem-pole output. 
The open-collector output offers the capability of direct interface with a data line having a passive pull-up. . . , ( , 

schematics of inputs lind outputs ' 
'S188, 'S287, 'S288, 'S387, 'S470, 'S188, 'S387, . 
'S471, 'S472, 'S473, 'S474, 'S475 'S470, 'S473, 'S475 

'EQUIVALENT OF 
EACH INPUT 

vcc------------~----~~ 

INPUT --_~ .. ~ 

TYPICAL OF 
ALL OUTPUTS 

'S287, 'S288, 
'S471, 'S472, 'S474 

TYPICAL OF 
ALL OUTPUTS 

P~oqramm irag circuit ndt shown Programming circuit not shown 

absolute maximum ratingS over operating free-air temperature range (unless otherwise noted) 

Supply voltage (see Note 1) 7V 
Input voltage :. . . . 
Off-state output voltage 
Operating free-air temperatu~e range: 

Storage temperature range 

, recoR!,mended conditions for programming 

Supply voltage, Vee (see Note 1) 
, I ' 

Input voltage 
, 

.( 

SNS4S' Circuits 
SN74S' Circuit,s 

Termina~ion of all OUtputs except the one to be programmed 

Voltage applied to output to be programnied, VO(prl (see,Note 21 

Duration of Vee programming pulse Y (see Figure 2 and Note 31 
Programming duty cycle 

Free-air temperature 

Stelidy state 

Program pulse 

High level, VIi-! 1 

Low level, VIL 

, 

S.SV 
.... S.SV 
-5SoC to 12SoC 
. O°C to 70°C 

-6SoC to lS0°C 

SN54S', SN74S' 
UNIT 

MIN NOM MAX 

4.75 5 5.75 

10 10.5 11t V 

2.4 5 
V 

0 0.5 

See load circuit 
(Figure 1)' 

0 0.25 0.3 V 

1 ,. 10 ms 
25 35 % 

0 ,55 De 

, t Absolu~e maximum ratings. 

860 

NOTES: 1. Voltage values are with respect to network ground terminal. The supply-voltage rating does not apply during prQgramming. 
2. The 'S188, 'S288, 'S470, 'S471, 'S472, 'S473, 'S474, and 'S475 ar, supplied with all bit locations containing a low logic levet, and 

programming a bit changes the output of the bit to high logic level. The 'S287 and '8387 are supplied with all bit outputs at a high 
logic level, and programming a bit changes it to a low logic level. 

3. Pr,ogrammlng Is guaranteed if the pulse applied Is 1 ms long. 

~TEXASINSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 7S2~2 
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SERIES 54S/74S 
.,.PROGRAMMABLE READ-ONLY MEMORIES 

step-by-step programming procedure' 

1. Apply steady-state supply voltage (Vee = 5 V) and address the word to be programmed. 

2. Verify that thebit location needs to be programmed. If not, proceed to the next bit. 

3. If the bit requires programming, disable the outpu'ts by applying a high-(ogic-Ievel voltage to'the chip-select 
input(s). . ) . _ . . 

4. Only one bit location is programmed at a time. Connect each output not being programmed to 5 V through' 3 .• 9 kfl 
. and apply Ithe voltage. specified in the table to the output to be programmed. Maximum current out of the 
programming output supply during programmil1g is 150 mAo . . 

5. Step Vee to 10.5 V nominal. Maximum supply cur~ent'requirid duri'ng programming is 750 mAo 

6: Apply a low-logic-level voltage to the chip-select input(s). This should occur between 10 /.Is and 1 ms after Vee ~a's 
reached its 10.5-V leveL See programming sequence of Figure 2 .. 

7. After the X pulse time (1 ms) is reached, a high logic level is applied to t~echip-select inputs to disable the 
outputs. 

8. Within 10/.ls to 1 ms after the 'chip-select input(s) reach a high logic level, Vee should be stepped down to 5 V at 
which .level verification cart be accomplished. 

9. The chip·select inputls) maybe taken to a low logidevel (to permit program verification) 10 /.IS or more after Vee 
reaches its steady-state val!Je of 5 V. • 

. ; 
10. At a Y pulse duty cycle of 35% or less, repeat steps 1 through 8 for each output where it.is desired to program a 

bit. 

NOTE: Only One p~ograinming attempt par bit is recommendad. 

'V 

OUTPUT J 3.9'" 

I 
LOAD CIRCUIT FOR EACH OUTPUT 
NOT BEING PROGRAMMib OR FOR 
PROGRAM VERIFICATION 

FIGURE 1 

./ 

> VERlfV ...w ~ v .t-. 3V npl("AL ,-I 
:~~~:~" TIJI rt-·--, -li-VERIfV ::~~~~cc TO L. 10.S. 

. -.J ~,.l4 I LRE~UCEAVERAGE ,--:SV 

. VC~O""OI'" !-- -I w .. ""m;'---&.....;.PO;;;W.;.:;E.;.;.R....-___ ~, ---,011 

t ...-)( -.{ I ,/ 

ci . t' t ________ --:----..' 
APPl v ,HfMOVf 

VOfp11 "O(ptl 

FIGURE 2-VOL TAGE WA,VEFORMS FOR flROGRAMMING 

'. 

~TEXASINSTRUMENTS 
, INCORPORATED 

. POST OFFICE BOX·S012 • DALLAS. TEXAS 75222' 
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SERIES 54S/74S 
PROGRAMMABLE READ-ONLY MEMORIES WitH OPEN-COLLECTOfl OUTPUTS 

recommended operating conditions 

'S188 'S387, 'S470 'S473, 'S475 

MIN NOM MAX MIN 
UNIT 

NOM MAX MIN NOM MAX 

Supply voltage, Vee I Series 548 4.5 5 5.5 4,5 5 5.5 4.5 5 5.5 

I Series 74S 4.75 5 5.25 4.75 
V 

5 5.25 4.75 5 5.25 

High-level output voltage, VOH 5.5 5.5 5.5 V 

Low-level output current, IOL 20 16 12 mA 

Operating free-air temperature, T A I Series 54S -55 125 -55 125. -55 125 
°e 

I Series 74S 0 70 0 70 0 70 

electrical ci:laracteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST eONolTloNst MIN TYP:j: MAX UNIT 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VIK Input clamp voltage Vee = MIN, II = -18 mA -1.2 V 

Vee=MIN, 
VOH = 2.4.V 50 

IOH High-level output current VIH=2V, 
VOH = 5.5 V 100 

JJ.A 

VIL = 0.8 V 

VOL Low-level output voltage 
Vee = MIN, 

VIL = 0.8 V, 

VIH = 2 V, 

'IOL = MAX 
<1.5 V 

II Input current fit maximum input voltage . Vee = MAX, VI=5.5V . 1 mA 

IIH High-level input current Vee = MAX, VI = 2.7 V 25 JJ.A 

IlL Low-level input current Vee = MAX, VI = 0.5 V -250 JJ.A 

Vee = MAX, 'S188 80 110 

Supply current 
ehipselect(s) at 0 V, 'S387 100 135 

ICC mA 
Outputs open, 'S470 110 155 

See Note 4 'S473; 'S475 120 155 

switching characteristics over recommended ranges of T A and Vee (unless otherwise noted) 

ta(ad) (nsl ta(C'S) (nsl 
tPLH (nsl 

Access time from Access time from 
Propagation delay time, 

TYPE TEST CONDITIONS low-to-high-Ievel output 
address chip select (enable time) 

from chip select (disable time) 

TYP:j: MAX TYP:j: MAX TYP:j: MAX 

SN54S188 25 50 12 30 12 30 

SN74S188 25 40 12 25 12 25 

SN54S387 CL = 30pF, 42 75 15 40 15 40 

Si':J74S387 RL1 = 300 n, 42 65 15 35 15 35 

SN54S470 RL2 = 600n, 50 80 20 40 15 35 

SN74S470 See Figure 3 50 70 20 35 15 30 

SN54S473, SN54S475 55 85 20 45 15 40 

SN74S473,SN74S475 55 75 20 40 15 35 

, . i 
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:j:AII typical values are at Vee = 5 V, TA = 25°C . 
• An SN54S387 in the W package operating at free-air temperatures above 1 08u e requires a heat sink that provides a thermal resistance from 

case-to-fre ... air, ROCA, of not more than 42° e/w. 
NOTE 4: The typical values of lee shown are with all outputs low. 

~TEXASINSTRUMENTS 
INCORPORATED 

'POS"( OFFICE ~ox 5012 • DALLAS. TEXAS 75222 
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,SERIES 54S174S 
PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS 

recommended operating conditio:ls 

'S287, '8471 'S288 'S472, 'S474 
UNIT 

MIN NOM MAX MIN NOM 'MAX MIN NOM MAX 

Series 54S 4.5 5, 5.5 4.5 5 5.5 4.5 5 5.5 ' 
Supply voltage, Vee V 

Series 74S 4.75 5 5.25 4.75 5 5.25 4,.75 5 5.25 

High-level output current, 10H 
Series 54S -2 ~2 -2 

Series 74S -6.5 -6.5 
mA 

-6.5 
Low-level output current,'lOL 16 20 '12 mA 

Opera~i';g free-air temperature, T A 
Series 54S .,-55 125+ -55 ~25 -55 125 0c; 
Series 74S 0 70 0 70 0 70 

electrical characteristics over recommended operating free-air temperature range (unless otherwise' noted) 
I 

PARAMETER TEST CONDITIONSt 
SN54S', SN74S' 

UNIT 
MIN TYP:t: MAX MIN TYP:t: MAX 

VIH J-ligh-Ievel inPut voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VIK Input,clamp voltage Vee'" MIN, II = -18 mA -1.2 -1.2 V 

VOH High-level output voltage 
Vee = MIN, VIH = 2 V, 

2.4 3.4 2.4 3.2, V 
VIL = 0.8 V, 10H = MAX. , 

VOL Low-level output voltage 
Vee = MIN, VIH = 2 V, 

0.5 0.5 V, 
VIL = 0;8 V,' 10L = MAX 

10ZH 
Off-state output current, Vee'" MAX, VIH = 2 V, 

50 ,50 p.A 
high-level voltage applied VO= 2.4 V 

10ZL 
Off-state output current, VCC" MAX, VIH =2V, 

-50 -50 p.A 
low-level voltage ,applied Vo = 0.5 V , 

Input current at maximum - --
II 'Vee= MAX, VI = 5.5 V 1 1 mA 

jnput voltage 

IIH High-level input current Vee= MAX, V,=,2.7V 25 25 p.A 

IlL Low-level input curre'nt Vee = MAX, VI=0.5V -250 ~250 p.A 

lOS Short-Circuit output current § Vee,= MAX -30 -100 -30 -100 mA 

Vce= MAX, 'S287 100 135 100 135 

ICC 
-, Chip select(s) at 0 V, 'S288 80 110 80 110 

Supply current 
'155 

mA 
Outputs open, 'S471 110 155 110 

See Note 4 'S472, 'S474 120 155 120 155 

switching characteristics over recommended ranges of T A and Vee (unless otherwise noted) 
I 

ta(ad) (ns) ta(~ (nsl tpxz (ns) , 
Access time from Access time from Disable time from 

TYPE TEST CONDITIONS 
chip salect/enable timel high or lOW level address 

J TYP:t: MAX TVP:t: MAX TYP:t: - ' MAX 

SN54S287 42 75 15 40 12 40 

SN74S287 42 65 15 35 12 35 

SN54S288 
eL = 30pF for 

25 - 50 12 30 8 30. 

SN74$288 
1:a(adl and ta(cm 

25 40 12 25 8 20 
, 5 pF for tPXZ; -

SN54S4~1' \ 50 80 20 40 15 \35 

SN74S471 
RL=300n; 

50 70 20 35 15 30 

SN!?4S472, SN54S474 
See Figure 4 

55 85 20 45 15 40 
" 

SN14S47~SN74S474 55 75' 20 40 15 35 

tFor conditions shown as MIN or MAX, use the apprOpriate value specified under recommended operating conditions. 
:t:AII typical values are at Vce = 5 V. TA = 25°C" ,_ , ' ! 
§ Not more than one output should be shorted at a time and duration o,f the short-circuit should no't exceed one second. -
.Ari SN54S2S7 in the W package operating at free-air temperatures above 10SoC requires a heat sink that provides a thermal resistance from 
caSa-to-fraa.:air, R6CA,of not-more than 42°CIW_ , 

NOTE 4: The typical values of ICC shown are with all outputs low. 

~o TEXAS INSTRUMENTS 
-, INCO~PORATtD' , 

PO~T OFFICE BOX 501~ . _, DALLAS., TE~AS 75222 
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SERIES 5451745 
PROGRAMMABLE READ-O'NLY MEMORIES 

PARAMETER MEASUREMENT INFORMATION 

.CS 

FROM OUTPUT 
UNDER TEST -~..--::::-...,----, 

CHIP 

SELECT ~5;----------~15V 3V 

.£5.J , . t---- OV 

CL = 30 pF 
(Sej1 Note B) T 

.". 

LOAD CIRCUIT 

INPUTISI 

ADDRESS - - ~ - -""'" ,- - - - L - - - 3 v 1 . 'j{L5 V . )\ 1 ~) V! . 
--~----..;. 1'-- - _.J I . () V 

talcsi or talCSI ..J...-...Itald'"~' I-----*tal.'11 !---+tPLH 

~1-:5V y, ~)V ·~.~v pVOH 

.. . .-- -VOL 

INPUTS 

OUTPUT 

VOLTAGE WAVEFORMS 

NOTES: , 
A. The input pulse generator has'the following characferistics: Zout"" 50 n, PRR " 1 MHz, tr "2.5 nS,.and tf " 2.5 ns. 
B. CL includes probe and jig capacitance. 
C. The pulse generator is connected to the input under test. The other inputs, memory content permitting, are connected.so that the 

input will switch the output urlder test. . 

T'EST 
POINT 

FIGURE 3 - SWITCHING TIMES OF 'S188, 'S470, 'S387, 'S473, AND '5475 

ADDRESS 

INPUTS 

(See Note A) 

OUTPUT 

~-------' 3V . , 1.5V)t(l.5V . . 
---' : . 1 '-------0 V 

_Ialadl..... \e-Ialadl'" 

FROM OUTPUT lSI and 52closedl 

I . EVOH 
~.5V .' 1.5V ., 

UNDER TEST ~t----4'----"'--. ----vOL 

C L lO,chl(~es pralle and jIg capacitance. 

All diodes are 1 N3064. 

LOAD CIRCUIT. 

CHIP 

ACCESS TIME ·FROM ADDRESS INPUTS 
VOL TAGE WAVEFORMS 

SELECT ~ , 3V 
INPUTS i",I_.5_V .... _____ .....J~ ~5 -,-V ___ ° V 

(See Note B) .. \ .. _-_-1l-laI(5) I.... tpLZ 

.WAVEFORM 1 ---..... ,---.. I 1 ~' "'45 V 
I "". 1.5 V I: (0.5 V . 

lSI dosed. 52·open, '1 '" I 
See Note C) 1',,- _. VOL 

~"",la(CS) I 1 
WAVEFORM 2 _----..... __ I. V . .!/. I ,= ll;'-= -;, -= OH 
151 open, 52 closed, ;.1.5 V I i ~ V 
See Note C) tpKZ ~ "0 V 

tpxz = tpHZ or tPLZ. 

ACCESS (ENABLE) TIME AND DISABLETIM~ FROM CHIP SELECT 
VOL TAGE WAVEFORMS 

NOTES: A. Wh"-n measuring access times from address inputs, the chip·select input(s) is(are) low. 

864 

B. 
C. 

When measuring access and disable times tram chip·select input(sl, the address inputs are steady·state. 
Waveform 1 is for.th<> output with internal conditions such that the o'utput is low except when disabled. Waveform 2 is for the 
output with internal conditions such 'that the output is high except when disabled. 

D. Input waveforms are supplied by pulse generators having the 'follow'ing characteristics: tr .. 2.5 ns, tf .. 2.5 ns, PRR .. 1 MHz, 

and Zout "" 50 n. . 

FIGURE 4 - SWITCHING TIMES OF 'S287, 'S288; '~71, 'S472, AND '5474 

~TEXAS INSTRUMENTS 
INCORPORATED 

. . POST OFFICE BOX 5012 ., DALLAS. TEX~S 75222 

PRINTE'D IN U.S A. 

11 (onnot assume any responsibility" for any e:ir,uits shawn 
0' '.p .... nl Ihal Ihoy are frn from palenl infringement. ,. -

TEXAS INSTRUMEMITS RESERVES THE RIGHT TO MAKE (HANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO S-UPPl Y THE BEST PRODUCT POSSIBLE. 
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Manufacturers 

AMD 

AMI 

Data General 

~Iectronlc Arrays 

'EMM/Seml 

Essex 

Fairchild 

General Instrument 

Harris' 

Intel 
I ) 

/ . 
Intersil 

Mitsubishi " 

o ' 

ThiS se~tion briefly describes microprocessors from 28 manufacturer,. It gives you 
a Ust of system components (pages 8~6-872) followed by detailed information from 

'the manufacturers on key products (pages88~-1103). 

The extent bf 'information, support, and applications~ assistl:ince available from 
manufacturers is an Important factor in selecting microprqcessors. Therefore, the 
detailed facts, presented in the system descriptions include hardware and software 
items. The descriptions indicate whether complete operatingcai'dsare offered and 
indicate if "prototyping systems" or developmental operating systems are available. 
The ,listings ·also- cove~ the availability of. "In::-system emulators." These units are 
usually black boxes that look to the system like a real time IC device; But by using 

, them the designer can modify the program and can ef,fectively gain access to what 
, would be interior portions of, the integrated circuit to test, analyze, and debug the ' 
microprocessor while it Is connected to the system. 

INDEX TO MICROPROCESSQR $YSTEMS SECTION. 

Pages Start On: Manufacturers 

873 Mostek 

873,889 Motorola 

873 National Semiconductor 

874· NEC 
\ 

874 Raytheon 

874 RCA 

874,875,953 
Rockweil 

Scie~tific Micro Systems 
876 

876;986 
.~ignetics 

Synertek 
877,878 

Texas InstrumentS 
.878 Toshit>a 

I 

878 Western Digital 

. ;' 

Pages Start On: 

, 879,880 

880 

881,882,,986 ' 
882\ , 

883 

883 

883,884 

884' 

'884,885 

, 88p' 

Monolithic Memories 879 Western Digital 

885,886,887;1090 

887 

888 

888, 

888 MOS Technology 879 Zilog 
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MICROPROCESSOR-SyatemComponenta 

Functton DevIce 'Source Une Functton ' DevIce Source Une Function 'Device Source Line 

ThIs section presents the major microprocessor Macrologlc Bipolar (Cpnt'd) Macrologic CMOS (Cont'd) 
system devices organized Into = ilOllPl!, Ie 
FI, 6800, 8080, etc. It Includes hose M's, Data AcCess Register (performs memory RAM (256x1) (See also Memory-RAM's) ROM's and PROM's which are uniq~ to • sya- edd~ arHhmetlc)(Continued) F4720C Fairchild tern. It Omits mOst general purpose memotIes as 
they are listed In the Memory section. Simllaily, '9407M t Fairchild F4720M t Fairchild buffers, Iins drivers, tranacelvers, UART's. ,,0. 

Buffer (16x4 Firat-In Flrat-Out Memory. See also are covered brlefty here as they are presented In ,RAM (256X4) (see also Memory-RAMS) depth In the DIgital and Interface sections. Memory-F1F0'8) 
F4726~ Fairchild ',9403C Fairchild 

F8 10 9403M t FairchUd 70 f'4726BM t Fairchild 

Central Processing Unit Buffer (64x4 Firat-In FIrat-Out Memory. See also ROM (256X8) (see also Memory-ROMS) 130 
3850 FSirchild Memory-FIFO's) F4735BC Fairchild 
Fa FaIrcIIIId 94230 FSirc~lId F4735BM t Fairchild 

(153,157) 9423M t FSirchlld , 
MK3850 Mostek 

DIsplay Controller MicroNOVA 
Program Storage Unit 94120 Fairchild CPU 

3851 Fairchild (1M) 9412M t FalrchDd MN601 DataGen .s7 Fairchild (_) 
progrem Slack (16x4 LIFO marnory) MICRONOVA DataGen 3858 Fairchild (_) 

MK38S1 MOstek 20 9406C Fairchild Clock Driver ; 

Microcomputer (1 chip) 9406M t Fairchild 80 - MN637 Data Gen 
3859 Fairchild CRe Generator/Checker (See also Intarface.Error 

I/O Transceiver 3870 Mostek Checking Circuits) 
MN629 Data Gen 140 9401C FairchUd 

Dirac! Memory Access 
9401M t Fairchild , 110 Transcaivar Buffer 3854 Fairchild (851) 

MK3854 Mostek RAM (16x4) W~IIe-Read (See also DIgItaJ- MN638 Dats Gen 
TTL-Memories) 

Memory Bus Transceiver PertpherallnpuUOutput Interface 9410C Fairchild 
3M1 FaIrchild (851) 9410M t fairchild MN634 Data Gen 
MK3861 Mostek 

Intelligent I/O Controller 
Dynamic MamorY Interface 30 Macrologle CMOS 

MN603 Data Gen 
3852 FIIrchiId (851) Arithmetic logic Register Stack 90 
MK3852 Mostek F470SBC Fairchild RAM (4096x1) 

Static Memory Interface F470SBM t FairchHd MN606 DataGen 
: , 3153 Fairchild (851) ) Sense Amplifier (for MN606) - Data Path Switch (for closinll data path loops 

MK3853 Mostek around arithmetic/logic networks such as the MN506 Data Gen 150 
Pertpherallnterface Adapter F4705) 

MK3820 Mosiek F4704BC Fairchild PACE 
F4704BM t Fairchild 

Processing and Control Element (PACE) (CPU) IMP Data Access Regi8tar (performs memory address 1PC-1W520 Natlonll (1022) 
Control Reed Only Memory (CROM) arithmetic) , 

PACE Nalionlll \ 

IIINAI520 NatIonal (1043) 40 F4707BC Fai{chlld 100 { .... 1022, 1077) 
F4707BM t Fairchild 

__ 18 
NatIonal (118) 

Address Latch Element (ALE) __ 1W521 ....... 1 (1043) Microprogram Sequencer -
1PC-16A1518 National 1IIP-1IAI522 NatIonal (1043) F4708C Fairchild 

IMP-16A1523 Nalionai F4708M t Faircliild Bldlractlonai Transceiver-Element (BTE) 
IMP-16A1S24 National , / 

National (458) ParaJleliSertaJ FIrat-ln Flrst-Out Memory (FIFO) 
DP83GO. 

Regi8tar, Arlthnietic and Logic UnIt (RALU) (See aIsoMamory-F~'S) 
, , 

BidlreCtlonai Bus Transceiver . 160 
-.ooAI520 NatIonal (1G51) F4703BC Fairchild DP8304 National (472) 

F4703BM t Faitchild 
/ Macrologlc Bipolar Intarface latch Elements (ILE) f 

Program Stack (16x4 LIFO Memory) , 
DP6301 National Microprogram Sequencer 

F4706BC Fairchild 110 
9408C 'FairchDd 50 

F4706BM t Fairchild System TIming Elemant (STE) 
9406M t FairchDd ) 

DP8302 Nallonal (e) 
Programmable Bit Rate Generator (See ~ ArIthmetiC logic Register-8tack OigItaJ-CMOS-MiaceIIaneouI-Bit Rate Genarator) Erasable PROM (See also Memory-PROM'. 940SAC FairchHd F4702BC Fairchild MM5204) 

9405AM t FairchHd F4702BM t Fairchlk\ 1PC-16A/S06, National 
Data PattI Switch (for closing data path lOops 

RAM (16x4, clocked) Wrlta-while-Read (See alSo RAM (256x4) (See also Memory-RAM's, MM5269) around arlthrnetic/loglc networks such as 9405) 
9404C Fairchild 

OIgltaJ-CMOS-MemorIes) 
IPC-16A1504 National 170 

t Fairchild F4710BC Fairchild 9404M 
F4710BM t Fairchild ROM (512x8) (See also Memory-ROM's, MMS214) , 

Data Access Register (performs memory address 
arithmaticl 60 RAM (16x4) (See also Memory-RAM's) 120 

IPC-16A1507 National 

9407C Fairchild , F4725BC .Fllirchild ROM (1024x16) 
(Continued) . ·F47258M t Fairchild 1PC-16A150S National 

t Military Temperature Range (-5S0C to 125°C) 
, Bold face IndICates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 

MICROPROCESSOR-Sy.tem ComPonents (Cont'd) 

function Oevlce Source Une Function DevICe Source Un. Functlon Oevlce Source ' Une 

PPS .... i PPS.a' PPS-4, PPS-a (Cont'd) Z80 (Cont'd) 
, CPU (lOr PPS-4) RAM (51~) (for, PPS-4, PPS-,4/2), Counter Timer Circuit 

12660 Rcickwell 10932 Rockwell 60 MK3882 Mostek , , 
Zllog ROM-RAM (for PPS-4) RAM (256x8) (for PPS-8, PPS-8/2) Z8O-CTC, 

\ 

A07XX Rockwell l!l809 Rockwell Dlr8ct ~ory Access Controller ' 
,A08XX RockWell 4K RAMIR!er1ac:e MK3883 Mostek : 

A20XX RockweD 10929 Rockwell Z80-pMA ZUog 

cPu (for PI>s.:../1) RAM (4096X1) (S!Ie aI80 ,M8nIory-RAM'S) \ Parallel Input/Output Controller 
76XX i Rockwell , ,1604-8 Rockwell MK3881 Mostek 120 
?7XX RockWen 10 i , Z80-PIO ZlIog 

ROM (1024x8) 
CPU Evalualloil CirCuit (for PPS-411) AOSXX Rock\!ieII Sarlallnput/Output Controller 

6799 Rockwell MK3884 Mostek, 
" ROM (2048x8) - ,Z80-SIO Zllog CPU (for PPS-4/2) 

Rockweil 
A52XX RockWell 70 ; 

11600' , 
ROM (4098x8) 1000 

R~-RAt.,4(for PP$.4/2) , A66XX Rockwell 
'lAIcrocomputer Arixx Rockwell ' 

SBP0400 TM81C111O '1'1 (lC111O) 
CPU(for~) TMS1070 TI 

11606 Rockwell CPU, 4-BH SRce 
I 

.... AC, 
TMS1100 TI ' , 

CPU (for PPS-8/2) n (1_) TMS1200 TI 13Q 
12606 ROckWell 20 SaP0400AM tn, (1_) TMS1210 TI / S8PCMo1A n (11GS) 

ROM~RAM (for PPS 812) , TMS1300 TI' 

, A21XJ< Rockwell SC/MP ~rogram ~opment DevIce-(u_external 

Bus Int~ Clrcult(BIC) : Microprocessor " 
,memory) , 

.. ' 
TMS1098 TI 

10738 RockweH' ISNAIIOO NItIiInII ,(IIi) 80 TMS1099 TI 
Clock Generator (ClK) (for PPS-4, pPS-8) SCIMP N!dfonII 

10706 Rockwell I 
c--.1077) 1_ , 

.-

8-Blt 110 Port' 
DIrect Memory Access Contrquer (DMA) (for " DPI212, NItIiInII (aI) 

See &!SO 1600 below. , 
PPS-8) 

'10817 Rockwell Progiammable Ccmmunlcatlori Interface (USART. 
Microprocessor 

" CP-l600, EMM/Semi 140 
,O~IayCc!!d'" (DC) \ 30 

See also Interfaca.. Transmltters-~) 
i DP8251 National CP-l600A EMM/Seml 

'10814 Rockwell CP-l600 GI \ Programmable ro.rtpherallnter1ac:e \ 

Floppy DIsk Controller (FOC) (~ PPS-8)' CP-l600A, GI 
OP8255 Nallonal 

10936 Rockwell Programmabtl Interfac8 Controller 

G&n\IraI Purpose 'K8yboard, and DIsplay Control, SX200 90 P1C1640" Gt " 

(GPKP) \, 
Mlcrocornputer , , PIC1~ GI 

10188 \ Rockwell S)(200, ~, 'Dual 0/ A Converter : 
General Purpose ~Output (GPI/O) 

TLCS-,12 
, 

'" OAC1800 13'1 
10696 Rockwell 

, InpuUOutput Buffar 
Interval TImer cPU IOB1860 GI ' 150 " 

Fiockwetl 11049 40 T3190 Toshiba 
( 1_ " 

KeyboardfPrtnter'ConIrOller (KPC) , InpuUQutput Control Unit ' 

1081.5 ,! Rockweil T3218 Toshiba sa, also 1800 above . 
.~, . .-

" 
Printer Controu;w (pc) ~'Pu~ 1npuU000put Register CPU,8-Bit 

10789 Flbekwell ; , T3320 ' Toahlba CP1851 Western, " 

VIctor 001 M_ PrIiitar Controller (vPC) , Mari10ry Control, Unit 100 CP1661 ,Western 

10736 ' 'Rockwell I , ,T3216 Toshiba CPU,lS-BIt i /. 

15360 ~ erasable PROM 
, 

" MPl851 Western 

Parallel D!Wi Controller (PDC) (f;;~ PPS-8, PPS-81 13181 Toshiba MPl661 ~8$lern 
12) : '\ " ,,' I 

111453 Roc,kweH 50 
RAM(12~x4) 

" 
~ Purpose Input/Output 

Serial D$t8 COntroller (SOC) 
T3151 Toshiba, CP1851 Western 160 

10930 Rockwell ,Z80 MICrom, , >CP1631 Western 
TeIecommurilcatlOl18 Deia Interfiee(lnClud", Note: the, 8500, 8600 an<I 8080 peripheral clfcuHs 
modern) " " ' are conipaUbIe'Wlth thl Z80 series. \ DIrect Memory ~ Controller 

, 10371 Rockwell CPU 
'OM1661 Western 

:::. 
RAM (2~4) (for Pi>S-4, P,PS4/2) MK3880 MOstek ' 110 Aoppy DIsc ControIlerlTransmltter 

10432 RqckWeII Z80-CPU ,Zllog FDln1, WeStern 

t MliitaryTeinperature,Range (~55·Cto,125·C) 
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ICMA8TEA 

MICROPROCESSOR-Sy.tem Component. (Cont'd) 

Func:tIon DevIce 8ouroe Una FunctIon DevIce ' 8ouroe line Function DevIce 8ouroe Une If 
1800 (Cont'd) 

. 
2850 (Cont'd) 2900 (Cont'd) 120 

AsynchronouslSynchronoUe TranamIIter/ReceIYer Programmable Com~ In~ 60 Bus TI'III8C8MIIiI (See also In~ne 
(ASTRO) (See also ~ Serial Tranamlttaf&. 2651 Intersil Tran8C8Iver8) (ContInued) 
RecaMn) 

2651 Slgnettc8 AM2906C AMO 
UC1671 western AM2906M t AMO 

Synchronous Data Unk Control (SDLC) 
AM2907C 

, 
1800 :/ 2652 Intersil AMD 

2652 SIgnetlcs AM2907M t AMO 
CPU AM2915C AMD 

HMPC1602 t Hughes Programmable PerIpheraII~ AM2915M tAMD 
-CDP1602 t RCA 2655. IntersiI AM291BC AMD 
COP1602C t RCA 10 2655 Slgnetlcs AM2916M t AMD 130 

Control Unit (half of 2 device CPU) DIrect Memory All*' AM~17C AMD 

CDP1601CU t RCA 2657 InteIsII 70 AM2917M t AMD 

COP1601U t RCA 2657 Slgnetlcs 
} 

MC2915C Motorola 

Register UnIt (half of 2 device CPU) Syatem Memory Interface ·MC2915M. t Motorola 

CDP1601CR 2656 Intersil MC291BC Motorola 
t RCA MC2916M t Motorola 

CDP1601R t RCA 2656 Slgne11cs 

Quad Tr~(See also I~ 
MC2917C MOtorola 

8·BIt Input/Output Port TI'IIII8C8IverI) MC2917M t Motorola 
CDP1852 t RCA N8T28 AMD AM2905C Raytheon 
CDP1852C t RCA MC8T26 Motorola AM2905M t Raytheon 140 

4-BIt BufferISeparator (for memory Interface) 20 MCaT28 Motorola AM290BC Raytheon 

CDP1858 t RCA NaT28 . Signetlcs 60 AM2906M . t Raytheon 

CDP185BC RCA NaT28 Signetlcs AM2907C Raytheon 

field Programmable LogIc Array (See Il1o 
AM2907M t Raytheon 4:BIt Bus Buffer/Separator (for VO Interface) 

CDP1857 t RCA 
Mamory-PLA's) • . Quad D RegIster with both Standard and fine. 

CDP1857C RCA 
82S100 Slgnetlcs State Outputs (See also DIgItsI.m..flIp-FIops) 
828101 SIgnetIcs AM291BC AMD 

UART AM2918M t AMD 
CDP185A t RCA ., MC2918C . Motorola 
CDP1854C RCA \ Mk:rOproceIIIOr, 4-BIt SlIce MC2918M t Motorola 150 

RAM (32x8) (See also Mernory-RAM's) AM2901C AMD AM2918C Raytheon 

CDP1824 t RCA 30 AM2901M t AMD AM29111M t RaytheQn 

COP1824C . - t RCA MC2901C Motorola 90 PROM (32x8) (See also Memory-PROM's) 
MC2901M t Motorola 

AM29?5OC AND RAM (258x4) (See also Mernory-RAM's) AM2901C Raytheon 
COP1822C t RCA AM2901M t Raytheon 

AM29750M tAMD 

CDP1822SC t RCA AM29751C AMD 
Look·AhIscI carry Generator AM29751M t AMD 

RAM (1024x1) (See also ",IIII1OIy-RAM's) ~M2902C AND 
PROM (258x4) (See also Memory PROM's) . COP1821S t RCA AM2902M t AMD 

CDP1821SC t RCA AM29760C AMD 
MIcroprogram Sequencer AM29760M tAND 160 

ROM (S12x8)(See also MIIII1OIy-ROM'a) AM2909C AMD AM29761C AMD 
COP1831 t RCA AM2909M t AMD AM29761M tAMD 
CDP1831C t RCA 40 AM2911C AMD 100 
CDP1832 t RCA AM2911M t AMD RAM (16x4) Two outpui pam 
COP1832C t RCA MC2909C Motorola AM29704C AMD 

-, MC2909M t Motorola At.t29704M t AMD , 
2850 AM2909C Raytheon AM29705C AMD 

MIcroproce8eor AM2909M t Raytheon ,AM29705M t AMD 

2650 Intersil Macroptogram Sequencer RAM (16x4) (See also MIIII1OIy-RAM'S) 
2650 SignetIcs AM2919C AMD- AM29700C AMD 

Hix Bufferslrnverters (See also DIgital. m· 
AM2919M tAMD AM29700M t AMD 170 -

BufIersIInvnIra 8T95, 8T96, 8T97, 8T98) PrIorIty Interrupt Encoder, Vectorad AM29701C AMD 
MC8T95 Motorola AM2914C AMO 110 AM29701M t AMD 
MC8T96 Motorota 50 AM2914M t AMD AM29702C. AMD 
MC8T97 Motorota PrIorIty Interrupt Expander (for 2914) AM29702M t AMD 
MC8T98 Motor01a AM2913C AMO AM29703C AMD 
N8T95 SIgnetIcs AM2913M t AMO AM29703M t AMD 
N8T96 SIgnetIcs RAM (256x1) (See also Mernory-RAM,a) 
NaT97 Signetics Bus TI'IIII8C8IverI (See aIIIo ~ 

Ttanaceivers) AM29720C AMD 
N8T98 Slgnetlcs AM2905C AMD .AM29720M· t AMD 

81dlreclloilal Port AM2905M t AMD AM29721C AMD 160 
N8T31 SIgnetIcs (Continued) AM29721M t AMD 

t MlUtary Temperature Range (-55°C to 125°C) - , 

, BOld face Indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 

MICROPROCESSOR-System Components (Cont'd) 
I 

Function Device Source Una Function DevIce Source Una JFunction DevIce Source Una 

2900 (Cont'd) 4004/4040 (Cont'd) 5799 110 

ROM (1024x8) (See alSo Mamory-ROM,s) RAM (256x4) (See /IISO Mamory-RA~'s, 2101 Microprocessor 

AM29882C AMD 
Series) , ' 

)\ 
MM5799 N*tlonal 

AM29883C AMD 4101 ' Intel 80 , Printer Interface '" I 

-
3000 I ROM, (258x8) and 4-811 1/0 Port MM5788 National , 

, 4001 Intel ,OscUlator, Decoder, DrIver 
Central PrOcessing Element, 2-81t slice IN84CI01 NetIon8I (10119) DS8664j National 

3002 'Intel 
M3002 

ROM (1024x8) and 110 Porta \ RAM !nterfeos t Intel I 

N3002 Signatics 
' 4308 Intel MM5785 NatIonal , 

Mloroprogram Control UnH 10 ROM (2048x8) (See also MemQry-ROM'., 2316A) 8100 ' 
3001 Intel 4316A Intel 

120 CPU 
M3001 t Intel 541748480 IIM81GD4 t HIrriI '(III) 
N3001 Signetics " ...... tHlrril, (III) ~ 

4-BIt Mlcroproceaaor Slice 
Parallel Bldlractlonal Bus DrIver \ IM6100c Intersll 

SNS48481' tn (1.) 70 IM6100M t Intersll 3216 Intel 
8N148481 n (1a) 

Parallel Interface EJement 
I 

M3216 t Intel 
3226 , Intel Control Element (for next add .... ganaratOrs) HD8101A·2 t HIrriI (-) 
M3226 ' ,t Intel SNS48482 tTl (1.) HD8101A-I HIrrII (182) , 

Interrupt Contr,oI' Unit 
8N748482, n (1.) IM6101A IntelSil 

IM6101AM t Interall 
, 

3214 Intel 20 'FIeld Programmal1'eLogIc 'Amlj 
M3214 t Intel 8 .... ' tn (11011) Universal Asynchkinous fIecaIver-Transmitter 130, 

(UAFm (See also Interfaoe.Seriai Tr8ll8l'niltera-

look-~haad CahyGenarltor 8N748330 'n (11011) RaceIVera) , 
8N548331 tn, (1101) HDI40M t HIrriI (178) 

3003 Intel " ! 
8N748331 n ' (1101) IIDIo4aM HIrrII ' (171) 

M3OO3 t Intel 
IIII840W t 1fIrrI' (171) 

Multlmode Latch Buffer '\ 87000 80 ,H~ Harrfi (171) 
3212 Intel 

Mlcrocontroller 
IM6402 Inteisn 

M3212 t Intel .' IM6402M t Intersll 
57001 t MMI IM6403 Intersll 

4004/4040 67001 M~I ! 

IM6403M 
, > t Intersil 140 

Mloroprogram Control Unn, CPU '8500· 
4004 Intel 30 57110 t MMI 

~ 

4040 Injel 67110 MMI Note: The 6500 serfee 1$ bus cornpatabie with 

IN84OII4 N8IionII (10119) ! 8800 .. devtces 
DMAController 

Clock Generator 6717 MMI CPU 
I MCS6502 MOS 

4201 Intel FIFO Memory (64x4) (See also Memory-FiFO's) \MCS6503 MOS 
DPG01 NIIIoIIII (435) 5740,1 "t MMI 90 MCS6504 Mps 

Programmable General Purpoee ilO 67401 ' / MMI MCS8505 MOS 

4265 Inlel 110 Controller 
MCS6506 MOS 

I MCS6512' MOS 150 
Programmable ,Keyboard/Display Devtoe 6718 MMI MCS6514 MOS 

4269 Intel' , Multiplier (8X11) MCS6515 MOS 
Standard MemorY end 110 Interfeos 40 575;88 t MMI'~ SY6502 Synariek 

4008 Intel 67558 IMMI SY6503 Synariek , 
SY6504 Synariek 

j 
4009 Intel ' , 

MultlplJ8r/Dlvkler (16x16~ 
4289 Intel 

SY6s0s \ ' Synariek 

INS4OII8 Nltionll (1051) 
57516 t MMt SY~ Synertek 

r 
,NItionII, (1.) 

67516 MMI SY6612 Synertek IN840III 
SY6s14 S~8k Priorilylnterrupt 100 

10~H Shift Rtglstl!r/Output Expander 
57116 t ,MMI SY8515 Synertek 160 

4003 Intel' ... NIIIoIIII (1011) 
67116 MMI RAM, ROM, 1I0*nd Interval T""I'r 

) ; ·'MCS8530. MOS 
Eraaebltl PROM (256x8)(See also M8mory- 5781/82 MCS6532 MOS 
PROM's, 1702A) ~50 MlCroptoceesor .~ ,SY8530 Synariek , 

4702 AMD SY8532 Synariet< 
4702A ,Intel 

MM5782 I ·Nalional 
.. PerIpheral Interface Adapter 

Control ROM (2048x8) 
) 

INS4702 National 
MM5781 \ National 

MCS8520 MOS 
320-BItRAM and 4-BIt OutpUt Port . MCS8522 Mos 

.4002 ... Intel RAM Interface ,( SY8520 Syilertek 
IN84OII2 Nltionll(1011) MM5785 National (Contlnuad) 170 

t. Military Temperature, Range (-55°C to 125°C) 
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Ie MASTER 

MICROPROCESSOR-System Components (Cont'd) 

Function DevICe Source Line Function Device Source Line Function Device Source Une 

8500 (Cont'd) 6800 (Cont'd) 8008 
Perlpherallntlriace Adapter (Continued) Perlpllerallnterface Adapter, (PIA) CPU 

SY6522 Synertek (Continued) 8008 Intel 

ROM (2048x8) (See also Memory-ROM's) 
MC6820 Motorola 

8-Blt 110 Port (See listing under 8080) 
SY6540 Synertek Bus Tranacelver, (The 6880 Is also called 8T26 8212 Intel 
SY6541 Synertek and the 6889 the 8T28, See Intlriace-

Transceivers) Bidirectional Bus Driver (See listing under 8080) 

6800 MC6880 Motorola 70 8216 Intel 
MC6889 Motorola 8226 Intel 130 

Note: The 6800 series is bus compatable with the 
Erasable PROM (1024x8) (Sea also Memory- Programmable Interval Timer 6500 series devices. 
PROM's) 8253 Intel 

CPU 10 MCM6870~ ( Motorola 
88800 AMI Programmable Peripheral Interface (See listing 

(-,903) Erasable PROM (SI2x8) (See also Memory- under 8080) 

F6800 Fairchild PROM's) 8255 Intel 

M6BOO Hitachi S5204A AMI 

MC6800 Motorola 
(855,952) 8080 

S8834 AMI 
Priority Interrupt Controller (_,861,930) 80 See also Z80 

F6828 Fairchild RAM (128xB) (See also Memory-RAM's) CPU 
, 

MC682B Motorola 88810 AMI 9080-AC AMD 

MC8507 Motorola (889 ..... ,818) 9OBOAM t AMD 140 

Hex Buffersllnverters (See also Digital-TIL- 20 MCM6810A Motorola 8080A Intel 

Buffersllnverters 8T95, 8T96, 8T97, 8T98) ROM (1024x8) (See also Memory-ROM's) 
M8080A t Intel 

MC6885 Motorola S8830 AMI 
M5871OS Mitsubishi 

MC6886 Motorola (889.858,925) "PoB080A NEC 

MC6BB7 Motorola MCM6B30A Motorola 
DP8080A Netlon,l (1033) 

MC6888 Motorola MCM6B308 Motorola 
TM88080A n (1097) 

Bidirectional Bus Driver (See also Digital-Triple Bidirectional Bus Switch (also MC3449) ROM (2048x8) (See also Memory-ROM'S) 90 - Miscellaneous-Bus Drivrs; Interface-Line 
MC6B81 Motorola 88831 AMI Transceivers.) 

Clock, 2 phase (MC6B70171 from Motorola (_,880,827) 8216 AMo 150 
CQrnponent Products Dept., Franklin Park, IL) MCM68317 Mot.orola 8226 AMo 

MC6B70 Motorola 30 8216 Intel 
MC6871 Motorola 8X300 M8216 t Intel 
MC6B75 Motorola Microprocessor 8226 Intel 

Clock Buffer 8X300 Signetics "PB8216 NEC 

MP06842 Motorola SMS300 SMS 088833 National 
OS8835· National 

Digital Modulator (lor differential phase shift 110 Port, Synchronous, Field Programmable 
keying system) Address Clock, Generator and Driver 

MC8862 Motorola BT32 Signetics 100 ! 8224C . AMo 

Modem 
8T33 Signetics '82~4M t AMo 160 

88880 AMI SMS380 SMS B224 Intel 

(889.-) 40 SMS361 SMS M8224 t Intel 

F8860 Fairchild 110 Port, Asynchronous, Field Programmable 
"PB8224 NEC 

MC6B60 Motorola Address DP8224 MltioRlI (447) 
/ 8T35 Signetics SN54LS424 tTl 

Synchronous Serial Data Adapter (SSDA) 
8T36 Slgnetics SN74LS424 TI 

88852 AMI 
SMS362 SMS TIM8224 TI 

F8852 Fairchild 
MC6B52 Motorola 

SMS363 SMS Cassette Controner 

Bus Extender 110 "PD371 NEC 
Synchronous RecalverlTransmltter (UART. See 
also Interface-Serlal Trsnsmltters-Recelvers) BT39 Signetics Asynchronous Communication Element 170 

S2350 AMI OP82501 National 
(400,888,845) 50 8000 Progremmable Communication Intlriace (USART) 

Asynchronous Communlcetlons Intlriace Adallter Logic Processor (See also Interface-Transmltters,Recelvers) 
(ACIA) LP8000 GI 9551C AMD 

S8850 AMI 
. 

9551M t AMo 
(400,888,935) Clock .Generator 8251 Intel 

F8850 Fairchild LP1030 GI M8251 t Intel 
MC6850 Motorola Input/Output Buffer OP8251 National 

Perlpherallnt~ace Adapter, (PIA) LP1010 GI "PDB251 NEC 

S8820 AMI Memory Interface 
TMS5501 TI (1088) 180 

(_..,9) 
LP1000 GI 120 Decoder, 1 01 8 (See also Digital-TTL-Decoders, 

F8820 Fairchild 60 3222, 74LSI38, etc.) 
MK6820 Mostek Program Memory (1024x8) AM25LS138C AMo 

(Continued) LP6000 GI (Continued) 

t Military Temperature Range (-5!1°C to 125°C) 

870 
Bold lace Indicates additional data Is provided on the page noted. 
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MICROPROCESSOR-System components (Cont'd) 

Function Device Source Line Function DevIce Source 

8080 (Cont'd) 8080 (Cont'd) 

Decoder, 1 of 8 (See also Digital-TTl- System ContrOller and Bus Driver 
Decoders, 3222, 74lS138, etc.) (Continued) (Continued) 

AM25lS138M t AMD "PB8238 NEC 
8205 Intel SN74S428 TI 
DM74LS138 National TIM8228 TI 
SN74LS138 TI Erasable PROM (256x8) (See also Memory-

Programmable Direct Memory Access ,Controller PROM's, 1702A series) 

8257 AMD 8702A AMD 

8257 Intel 10 8702A Intel 

"PD8257 NEC M8702A t Intel 
MM1702A National (ala) 

Roppy Disc Controller 
I'PD454 NEC 

I'PD372 NEG 

Programmable 110 Circuit 
EraSable PROM (1024x8) (See also Memory-
PROM's 2708) 

EA9255 EA 8708 Intel 

General Interface Circuit M870!! t Intel 

"PC6001 SMC " ;'PD458 NEC 
TIv!S4908 TI 

B-Bit I/O Port 
8212C AMO ' RAM (256x4) (See also Memory-RAM's 2101, 

2111 series) 
8212M t,AMD 20 

8101 AMD 
8212 Intel 
M8212 t Intel 

8111 AMD 

I'PB8212 NEC 
8101A-4 Intel 

DP8212 National (439) 
8111A-4 Intel 

SN54S412 tTl 
MM2101 National (758) 

SN74S412 TI 
MM2111 National (788) 

I'PD2101 NEC 
Multifunction 110 Controller, (asynchronous "PD2111 NEC 
communications Interface, 110 buffers, interrupt 
control, Interval.timers) RAM (1024xl) (See also Memory-RAM's 2101A 

TMS5501 n (1088) 30 series) 

Priority Interrupt Control 
8102A-4 AMD 

AM2914C AMD 
8102A-4 Intel 

AM2914M t AMD 
M8102A t Intel 

8214 Intel 
"PD2102 NEC 

M8214 t Intel RAM (4096xl) (See also Memory-RAM's 2107B, 

I'PB8214 NEC 5580 series) 
8107B-4 Intel 

Programmable Interrupt Controller 
8259 AMD ROM (256x8) (See also Memory-ROM's 1302) 

8259 Intel I 8302 Intel 

"PD8259 NEC' 40 MM5213 National 
~ DP8302 National (488) 

Programmable Interval Timer 
8253 Intel' ROM (1024x8) (See also Memory-ROM's 2308) 

I'PD8253 NEC 9208 AMD 
8308 Intel 

Programmable Peripheral Interface MM5242 National (832) 
9555C AMD I'PD2308 i NEC 
9555M t AMD 

, 

8255 Intel ROM (2048x8) (See also Memory"ROM's 2316A) 

MB255 t Intel 8318.4 AMP 
" 

DP8255 National ,9216 AMD 

I'PD8255 NEC 50 831M Intel 

System Controller and Bus Driver 
M8316 t Inlel 

8228C AMD 
MM2318.\ National (830) 

8228M t AMD 
I'PD2316 NEC 

~-

8238C AMD 9002 
8238M t AMD 
8228 Inlel The 9002 is Interface compatable wltll most 6500, 

M8228 t Intel 
6800, and 8080 peripheral devices. 

8238 Intel Microprocessor 

DP8228 National (453) EA9002 EA 
DP8238 National (453) 60 Keyboard encoder/Display Scanner (See also 
I'PB8228 NEC Interface-Keyboerd '·Encoder-Decoders) 

(Continued) EA9250 EA 

t Military· Temperature Range (-55"'C to 125°C) , 

IC MASTER 1977 
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MASTER SELECTION GUIDE 

Function Device Source Line 

9002 (Cont'd} \' 
, 

Printer Controller (Selko) 

"PD758 NEG 

9080 
See 8080 series 

9900 130 

Microprocessor " 

SBP9900 tTl 
TMS9900 TI (1092) 
TMS9II8O n (1094) 

Clock Generator and Driver (4-phase for 9900) 
SN54LS362 tTl 
SN74LS362 TI 
nM8904 TI (1088) 

Data Selector/Multiplexer (See also Dlgital-TTl-
Multiplexers 74LS251) 140 

SN54LS251 tTl 
SN74LS251 TI 
TIM9905 TI 

Priority Encoder (See also Digltal-TTL-
Miscellaneous-Priority Encoder-74148) 

SN74t48 TI 

Programmable Systems Interface Onterrupt 
prioritization, I/O CQntrol and Interval timing) 

TMS9801 n (1094) 

Synchronous Communlcetlon Controller (BI-Sync ~50 
and SDLC) 

TMS8803 n (1085) 

Asynchronous Communicetion Controller (UART) 
(See also interfece-8erlal Transmitters-Receivers) 

TMS6011 ~ TI 
TMS9802 n (1085) 

Programmable CRT Controlll!r ' 
SBP9920 11 

8-Bit Addrasaable latch 
SN54LS259 tTl 160 
SN74LS259 TI 
TIM9906 TI 

10800 

Arithmetic lGgic Unit, 4-Blt Slice 
MC10800 Motorola 

Microprogram Control Function 
MC10801 Motoroja 

Memory Interface 
MC1080S MotorOla 

Timing Function 170 
MC10802 Motorola 

Memories (See Dlgltal-ECl-Memorles and 
Memory-PROM's/ROM's) 

G~neral Purpose 
. Sequence Controller 

57110 tMM{ 
67110 MMI 

Deskew FIFO (to synchronize data from magnetic 
lape storage systems) 

\ 
8X03 ',Signelics 180 
8X04 Signetics 
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Ie MASTER 

MICROPROCESSOR.:....Sy.t.m Compon.~t. (Cont'd) 

Function Device Source Line Function Device Source Una Function 

General Purpose (Cont'd) 

Control Sequencer (to control felch sequence of 
microinstructions) 

8X02 SignetiCs 

Priority Interrupt Controller 
MC6828 Motorola 
MC8507 Motorola 

Floppy Disc ControllerlTransmHter (ISM 3740 
compatible) 

F01771 Weslern 10 

Floppy DIsc Controner 
#0372 NEC 

cassette Controller 
#0371 NEC 

Synchronous SerIal Data Adapter 
S6852 AMI 
MC6852 Moloroia 

Asynchronous Communication Interface Adapter 
SlI850 AMI 

( ..... ,t35) 20 
MC6850 Motorola 

PeriPheral Interface Adapter 
SI820 AMI 

. (-,111) 
MCSllli20 MOS 
MCS6522 MOS 
MK6820 Mostek 
MC6820 Motorola 
SY6520 Synertek 
SY6522 Synertek 30 

See also Interlace-Error Checking Circuits, 
Keyboard Encoders, Una, Memory and 
PeriPheral Orlvere; Memory-EAROM's, FIFO's, 
liFO's, PLA's, PROM's, RAM's, ROM's. 

t Military Temperature Range (-55 DC to 125°C) ! 

, Bold face Indicates additional data Is provided on the page noted. 
872 
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MICROPROCESSORS 

Directly Addr,essable Instruction 
Words (No.) 

Clock Freque\lCY 
(Hz/ext. phases required) 

. Add Time 

Hardware SUpport 
Processor Cards 

(CPU system on a card) 

Prolotyping Syste,m (Hardware and 
software development system) 

SoIlWare Support 
. (from this manufacturer) 
Resident Assembler 

Comments 

AMD 
2901 

·Multiple of 4 

to 10 MHz/1 phase 

0,125 

2900 

No 

No 

No 

No 

Tinted column indicates additional data is provided on the pag~ noted. 
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AMD 
9080A 

65K 

to " MHz/2 phase 

2 MHz clock) 

8080 

No 

' No 

No 

MASTER SELECTION GUIDE 

Data General 
mN601 

32K \ 
--'"--:--~---..,... 

8.3 MH2;/2 phase 

2.4 

Micro Nova 

Yes 

Yes 

No 

.\ 
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MASTER SELECTION GUIDE 

MICROPROCESSORS (Cont'd) 

Manufacturer Electronic Arrays \ EMM/SEMI Essex Fairchild 
Model EA9002 CP·1600/A SX200 Macrologic Bipolar 
For Dulled Data See: 

General Structure 8·Bit CPU 16·Bit CPU 4·Bit CPU 4·Bit Slice 

Type NMOS NMOS PMOS' TTL 

No. of Devices per CPU 1 t 1 

. CPU Size (Pins) - 28 40 .28 24 

Supply Voltage 5 -3.5.12 15 5 

. CPU Power Dissipation (mw) ilOO 750 150 800 

Architecture 
Data Word Size (bits) '8 16 4 Multiple of 4 

Instruction Word Size (bits) 8.16 10.20.30 8 .3 

Directly Addressable Instruction 
Words (No.) 4K 65K 1K 

Clock Frequency 
(Hz/ext. phases required) 4 MHz/1 phase 5 MHz/2 phase to 500/0 phase to 14 MHz/1 phase 

Register to Register Add Time \ 

(¢lee/data word) 2 2.4 16 0.10 

No. of Registers 
Arithmetic 1 0 1 0 

Index 
. 

0 0 1 0 

General Purpose 8 8 0 8 

Return Stack Size (No. x bits) 7x12 External RAM 1x10 10x4 (9408). 16x4 (9406) 

Interrupts Standard Standard None Optional 

Type Vectored. 1 Level Vectored .. Multilevel 

Direct Memory Access Optional Standard None 

BCD Arithmetic (Hardware) Ves No Ves No 

Microprogrammable No No No Ves 

Extended Temp. Range Available '. -40°C to 100°C Std. -55°C to 125°C 
-

Devices '. 

See System Components: 9002 1600 SX200 Macrologic Bipolar 

Hardware Support 
Processor Cards 

(CPU sy~tem on a card) Ves Ves No Ves 

Prototyping System (Hardware and 
~ 

software development system) Ves Ves Ves Ves 

In·System Emulator -
(Tests system in place) Ves No Ves No 

Soltware Support 
, 

(from this manufacturer) 
Resident Assembler Ves Yes No No 

Cross Assembler Fortran IV. Timesharing Fortran IV Fortran No 

Simulator Ves Fortran IV Yes No 

HIgh Level Language No , No 'No No , 

Programs 
Debug . No Yes No No 

Diagnostic No Ves No 
,. 

No 

Edit Yes Ves No No 

User Library. 
,(>25 programs from user) No No No '. No 

'Delivery Slart'IQtr.·Yearl 2 Otr. 76 1 Otr. 76 2 Otr. 76 4th Otr. 75 

Alternate Sources Nonll General Instrument None None 

Comments ., DMA through addition of three CP·1600 2.4 sec add time Hardware stack with 9406 
state level to address bus. with 3.3 MHz clock 

I 

'. 

Tinted column indicates additional data is provided on the page noted. 

874 @ Ie MASTER 1977 



MICROPROCESSORS (Confd) 

Directly 'Addressable Instruction 
Words (No.) 

, Clock Frequency 
(Hzl ext. phases required) 

Add Time 

Software Support 
(from this manufacturerl 
Resident Assembler 

Programs 
Debug 

Cllllllllenta 

" 

Fairchild 
Macrologic CMOS 

to 4.9 MHz (15Vl/1 phase 

0.086 (15Vl 

No 

No 

No 

Tinted colul1:'" indicates additional data is probided on the pagencted. '-. 
\ . .. . 
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MASTER SELECTION GUIDE 

Fairchild 
F6IIOO 

65K 

1'MHz/2 phase 

2' 

6800 

Yes 

Yes 

Fairchild 
3859 

1K 

2 MHz/O'phase 

2 

F8 

Yes 

YI!S 

Yes 

Yes 

1 chip microcomputer 
version of F8 
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MASTER SElECT10N GUIDE 

MICROPROCESSORS (Cont'd) 

Manufacturer / 
Model . 
For Detailed Data See: .. 

ArchiteclurB 
Data Word Size (bits) 

Directly Addressable-Instruction 
Words (No.) 

Clock Frequency 
(Hz/ext. phases required) . 

Register to Register Add Time 
(j.&sec/data word) 

Devices 
See System Components: 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware and 
software development system) 

In-System Emulator 
(Tests system in place) 

SoftWare Support 
(from this manufacturer) 
Resident Assembler 

Programs 
Debug 

User library 
(>25 programs from user) 

Coinments 

General Instrument 
CP-1600/A 

65K 

5 MHz/2 phase 

2.4 

1600 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

CP-l600 3.6 j.lSec ad'd time 
wit~ 3.3 MHz clock 

Tinted column indicates additional data is provided on the page noted. 

General Instrument 
LP-8000 

65K 

800 KHz/1 phase 

5.0 

8000 

Yes 

Yes 

No 
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MICROPROCESSORS (Cont'd) 

M,anulacturer Intel Intel 
Model 3000 4004 
For Detailed Data See: 

General Structure 2-Bit Slice Hit CPU 

Type, TTL PMOS 

No. of Devices per CPU ~2 1 

CPU Size (Pins) 28 and 40 16 

Supply Voltage 5 15 (or -10. 5) 

CPU Power Dissipation (n\w) 800 450 

Architecture 
Data Word Size (bits) Multiple of 2 4 

Instruction Word Size (bits) , 8. 16 

Directly Addressable Instruction 
Words (No.) 512 (Microinstructions) 4K 

Clock Frequency 
(Hz/ext. phases required) to (; MHz/1 phase ,500 to 740 kHz/2 phaSe I 

Register to Register Add Time 
~ec/data word) , ' 0.15 (16 bits) 

No. 01 Registers 
'Arithmetic 2 

. Index 0 

General Purpose 11 

ReturhStack Size (No. x bits) None 

Interrupts , - Optional 

, Type 8 Level Priority (3214) 

Direct Memory Access No 

BCD Arithmetic (Hardware) No 

Microprogrammable Yes 
-

Extended Temp. Range Available -55' C to 125' C I 

Davie. 
See System Components: 3000 

Hardware Support 
Processor Cards 

(CPU system on a card) No 

Prototyping System (Hardware and 
software development system) /Yes 

In-System Emulator, 
, IT ests system in place) Yes 

Software Support 
(Irom this manufacturer) 
Resident Assembier No 

Cross ,Assembler CROMIS Microassembler 

Simul'ator No 

High level language No 

Programs 
Debug , N~ 

Diagnostic No 

Edit No 

US,er library 
(> 25 programs from user) No ' 

Delivery Start IOtr.-V,.r 3 0Ir. 74 

Aiternate Sourcas I Signetics 

Comments 

Tinted c~lumn indicates additional data is provided on the page noted. 
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10.8 

1 

0 

'16 

3x12 

None 

None 

Yes 

No 

-40' C to 85' C 

4004/4040 

, 
Yes 

Yes 

No 

Yes 

Fortran IV 

Fortran IV 

No 

Yes 

Yes 

Yes 

' Yes 

2Qtr. 71 

National 

MASTER SELECTION GUIDE 
, , , 

Intel Intel 
4040 8008 

4-Bit CPU 8-Bit CPU 

PMOS PMOS 

1 1 
I 

\, 24 18 

15 (or ':'10. 5), ~9. 5 

1000 420 

4 8 

8.16, 8.16.24 

-
4K 16K 

500.10 740 kHz/2 phase 800 kHz/2 phase 
-

'10.8 12.5 

1 1 

0 ,0 
, 

24 6 

7x12 7x14 

,Standard Standard, 

Vectored. 1 level Vectored. 8 level / 

None, Optional (8257) 

Yes No 

No No 

-55' C to 85' C -55' C to 85'C 

4Q04/4040 8008 
c 

Yes Yes 

Yes Yes 

No No 

. 

Yes Yes 

Fortran tV FortraillV 

Fortran IV Fortran IV ' 

No ' PlIM (Fortran IV) 
", 

, 
Yes Yes 

Yes Yes 

Yes Yes 

Yes, Yes 

4 atr. 74 latr. 72 

None None 

8 level interrupts with 
8214 Priorify InterruptlC. 

, 

\ 
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MASTER SELECTION GUIDE 

MICROPROCESSORS (Cont'd) 

Manufacturer Intel 
Model 8080A 
For Detailed Data See: 

General Structure 8-Bit CPU 

Type NMOS 

No. of Devices per CPU . 1 

CPU Size (Pins) 40 

Supply Voltage 
.1.. 

:1:5, 12 

CPU Power Dissipation (mw) 780 

Architecture 
Data Word Size (bits) 8 

Instruction Word Size (bits) 8, 16, 24 

Directly Address'able Instruction 
Words (No.) 65K 

Clock Frequency. 2 MHz/2 phase 
(Hz/ext. phases required) (2.6 and 3 MHz opt) 

Register to Register Add Time 
I!.isec/data word) 2 (2 MHz clock) 

No. of Registers 
Arithmetic 1 

Index 0 

General Purpose 6 

Return Stack Size (No. x bits) External RAM 

Interrupts Standard 

Type Vectored, Multilevel 

Direct Memory Access Standard 

BCD Arithmetic (Hardware) Yes 

Microprogrammable No , 

Extended Temp. Range Available -55'C to 125' C 

Devices 
See System Components: 80BO 

Hardware Support . 

Processor Cards 
(CPU system on a card) Yes 

Prototyping System (Hardware and 
software development system) Yes 

In-System Emulator 
(T ests system in place) Yes 

Software Support 
(from this manufacturer) 
Resident Assembler Yes 

Cross Assembler Fortran IV 

Simulator Fortran IV 

High Level Language PUM (Fortran IV) 

Programs 
Debug Yes 

Diagnostic ' Yes 

Edit Yes 

UserUbrary 
(>25 programs from user) . Yes 

Delivery StartIQlr"YlIar) 4 Otr. 73 

Alternate Sources AMD, National. NEC, TI 

Comments 

Tmted ~olumn mdlcates addltlOnal.data IS provided on the page noted. 
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Intersil Intersil Mitsubushi 
IM6100 2650 MELPS 8 

12-Bit CPU 8-Bit CPU 8-Bit CPU 

CMOS NMOS NMOS 

1 1 1 

40 40 40 

5 to 10 (5 nominal) 5 :I: 5, 12 

10 500 780 

12 8 B 

12 8, 16, 24 B,16, 24 

4K(Expandable to 32K) 32K , 65K 

4 MHz/O phase o to 1.25 MHz/1 phase 2 MHz/2 phase 

5 (2.5 at 10V) 4.B 2 (2 MHz clock) 

-
2 0 1 

0 0 0 

4 7 6 

None 8x15 External RAM 

Standard Standard Standard 

Vectored, 1 Lev.el Vectored 

Standard Standard Standard 

No Siandard Yes 

No No No 

-55uC to 125'C No No 

6100 2650 80BO 

Yes Yes 

Yes Future 

No . Future 

Yes Yes Yes 

Yes Fortran VI PDP-11 Yes 

Forpalill , Fortran IV 

Yes No PUM 

/ Yes Yes 

Yes Ves 

Ves Yes 

Ves(DEC) No 

2 Otr. 75 2 0Ir. 76 

Harris Signetics 

Executive PDP-B. Any of the registers can CPU M5B710S 
Instruction Set be used as an index compatible with BOBO 

register. 

@ Ie MASTER 1977 



MICROPROCESSORS (Cont'd) 

Manufacturer Monolithic Memories MOS Technology 
Model 67000 6500 
For detailed Data See: 

General Structure 4-Bit Slice 8-Bit CPU 

Type TTL NMOS 

No. of Devices per CPU 1 

CPU Size (Pins) 40 40 or 28 

Supply Voltage 5 5 

CPU Power Dissipation (mw) 900 200 

Architecture 
Dat.: Word Size (bits) Multiple of 4 8 

Instruction Word Size (bits) 8 8. 16. 24 

Directly Addressable Instruction 
Words (No.) 65K 

Clock Frequency o to 15 MHz!l phase (67001) 
(Hz! ext. phases required) o to 10 MHz!l phase (6701) to 2 MHz!l phase 

Register to Register Add Time 0.05 typo (67001) 
(j.&sec!data word) 0.085 typo (6701) 1 

No. of Registers 
Arithmetic 0 1 

Index 0 2 

General Purpose 17 0 

Return Stack Size (No. x bits) 1x8 (67110) External RAM 

Interrupts 67116 Standard 

Type 16 Vectored Vectored. 2 Level 

Direct Memory Access No Optional 

BCD Arithmetic (Hardware) No Yes 

Microprogrammable Yes No 

Extended Temp. Range Available -55°C to 125°C -55°C to 85°C 

Devices 
See System Components: 67000 6500 

Hardware Support 
Processor Cards 

(CPU system on a card) No Yes 

Prototyping System (Hardware and 
software dev~lopment system) No Yes 

In-System Emulator 
(Tests system in place) No Yes 

Software Support 
(from this manufacturer) 
Resident Assembler No Yes 

Cross Assembler Fortran IV Fortran IV 

Simulator No Fortran IV 

High Level Language No No 

Programs 
Debug No Yes 

Diagnostic No Yes 

Edit No No " 
User Libr.ary 

(>25 programs from llser) No No 

Delivery SlarIIOtr.-Year) 4 Otr. 75 3 Otr. 75 

Alternale Sources Synertek 

Comments RAM on-Chip. DMA based on a stopping 
CPU. But address bus 

connections ar.e nol 3 state. 

Tinted column indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

Mostek Mostek 
F8 MK3870 

8-Bit CPU 8-Bit CPU 

NMOS NMOS 

1 1 

40 40 

5.12 5 

600 300 

8 8 

8.16.24 8.16.24 

65K 2K 

2 MHz!O phase 4 MHz 
, 

2 2 

1 1 

2 2 

65 65 

-lx8 or RAM 1x8 or RAM 
---

Standard Standard 

Vectored. 1 Levell PSU Vectored. 1 Level 

/ 
Optional (MK3854) None 

Yes Yes 

No No -- -40°C to 85uC 

F8 FB 

Yes Yes 

I 

Yes Yes 

Yes Yes 

Yes Yes 

Fortran IV Fortran IV 

Timesharing No 

No No 

Yes Yes 

Yes Yes 

Yes Yes 

. 
No No 

3 Otr. 75 1 Otr. 77 

Fairchild 

64 bytes of RAM in CPU. One chip F8 microcomputer. 
1024 bytes of ROM in PSU. Programmable hardware. 

programmable timer. timer on-chip. 
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i MASTER SELECTION GUIDE 

MICROPROCESSORS (Cont'd) 

Manufacturer Mostek 
Model Z80 
For netailed Data See: 

General Structure 8-Bit CPU 

Type NMOS 

No. of Devices per CPU 1 

CPU Size (pins) 40 

Supply Voltage 5 
--- -, 

CPU Power Dissipation (mw) 1100 

Architecture . 
Data Word Size (bits) 8 

-------

Instruction Word Size (bits) 8, 16,24,36 

Directly Addressable Instruction 
Words (No) 65K 

Clock Frequency 
(Hz/ext phases required) 2.5 MHz/2 phase (4 MHz opt.) 

Register to Register A?d Time 
(J.Lsec/ data word) 1.6 (2.5 MHz dock) 

No. of Registers 
Arithmetic 1 

Index 2 , 

General Purpose 14 

Return Stack Size (No. x bits) External RAM 

Interrupts Standard 

Type Vectored, Multilevel 

Direct Memory Access MK3883-DMA 

BCD Arithmetic (Hardware) Yes 

Microprogrammable No 

Extended Temp. Range Available -55'C to 125c C 

Devices 
See System Components: Z80 

Hardware Support 
Processor Cards 

(CPU system on a card) Yes 

Prototyping System (Hardware and 
software development system) Yes 

In-System Emulator 
(Tests system in place) Yes 

Software Support 
(from this manufacturer) 
Resident Assembler Yes 

Cross Assembler Fortran IV 

Simulator Timesharing 

High level language PlZ 

Programs 
Qebug Yes 

Diagnosti~ Yes 

Edit Yes 

User L[br'lry 
(>25 programs from user) No 

Delivery,start(Qtr.·Year) , 2 Otr./76 

Alternate Sources Zilog 

Comments 80aOA Software compatible 
with additional instructions 

Vectored priority interrupt in 
peripheral devices. 

Tinted column indicates additional data is provided on the page noted. 

880 

Motorola Motorola Motorola 
M2901 M6800 M10800 

4-Bit Slice 8-Bit CPU 4-Bit Slice 

TTL NMOS ECl 

1 

40 40 48 

5 5 -2, -5.2 

925 600 

Multiple of 4 8 Multiple of 4 

9 8, 16, 24 

65K 

to 10 MHz/1 phase 1 MHz/2 phase o to 6 MHz/1 phase 

0.125 2 0.041 typo 16-Bit 

0 2 Ext 

0 1 (16-Bit) MC10803 

17 0 MC10803 

4x4 (M2909) External RAM MC10801 

Optional Standard 

Vectored, Multilevel 

Optional Optional 

No Yes Yes 

Yes No Yes 

No No 

2900 6800 10800 

, 

No Yes No 

No Yes No 

No Yes No 

No Yes No 

No Fortran IV No 

No Fortran IV No 

No MPl (F.ortran) No 

No Yes No 

No Yes No 

No Yes No 

No No No 

3 Otr. 76 20tr. 74 2 aIr. 76 

AMD, Raytheon AMI, Fairchild, Hitachi Future 

DMA through HALT and 
three state control. 
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MICROPROCESSORS (Cont'd) 

Tinted column indicates additional d.ata is provided on the page n~ted. 
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MASTER SELECTION· GUIDE 

" Manufacturer 
Model 

Clock Frequency 
(Hz/ext, phases required) 

Register to Register Add Time 
{J'sec/data word) 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware and' 
software development system) 

In-System Emulator 
(Tests system in place) 

Software Support 
(from this manufacturer) 
Resident Assembler 

National 
MM5781/82 

2K to 16K 

400 kHz/10 phase 

10 

5781/82 

Yes 

Yes 

Yes 

2 chip calculator based 
system. expandable RAM. 

ROM. I/O 

Tinted column indicates additional data is provided on the page noted .. 

National 
MM5799 

4 

"1536 (internal) 

400kHz/0 phase 

10 

5799 

No 

Yes 

No 

No 

Yes 

1 chip calculator based 
system. expandable RAM. 

I/O 

NEC 
PD8080A 

8 

65K 

2 MHz/2phase 
(1.25 to 3 MHz Opt.) 

2 (2 MHz clock) 

8080 

Yes 

Yes 

No 

Yes 

Yes 

No 

NEC I'PD753 is 42 
pin version 
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MICROPROCESSORS (Cont'd) , 

Manufacturer Raytheon Semi -
Model 2900 
For Detailed Data See: 

General Structure 4-Bit Slice 

Type TTL . 

No,. of Devices per CPU -

CPU Size (pins) 40 

Supply Voltage 5 

CPU Power Dissipation (mw) 925 

Architect~re 
, Data Word Size (bits) Multiple of 4 

Instruction Word Size (bits) 9 , 
Directly Addressable Instruction 

Words (No.), 

Clock Frequency . 
(Hz/ext. phases required) to 10 MHz/l phase 

-
Register to Register Add Time 

(j,isec/qata word) 0.125 

No. of Registers . 
Arithmetic 

r-
0 

Index 0 

General Purpose 17 

Return Stack Size (No, x bits) 4x4 (2909) 

Interrupts Optional 

Type 

Direct Memory Access Optional 

BCD Arithmetic (Hardware) .No 

Microprogramrnable Yes 

Extended Te~p. Range Available -55' C to 125' C 

Devices 
See System Components: 2900 

Hardware Support 
Processor Cards 

(CPU system on a card) No 

Prototyping System (Hardware and 
software development system) j No 

In-System Emulator 
(Tests system in place) No I 

Software Support 
·(from this manufacturerV 
Resident Assembler No 

-. 

Cross Assembler No I 

Simulator No 

High Level Language No 

Programs . 

Debug No 

Diagnostic No 

Edit No I 
/ 

User library 
(>25 pro'grams;from 'user) No 

Delivery Start IOtr.-Yearl 10tr.l6 

Alternate Sources AMD. Motorola 

Coinments 
. 

Microassembler on 
timeshare, 

1. 
Tlntecj column indIcates addItIonal data IS provIded on the page noted. 

, \ ' 
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RCA 
COPl800 (COSMAC) 

8-Bit CPU 

CMOS 

2 

28 or 40 

3 to 12/4 to 6, 

60 

8 

8 

65K 

o to 4.MHz/l phase 

6 (2.7 MHz clock) 

,1.-
0 

32 

External RAM 

Standard 

1 Level 

Standard (on-chip) . 

No 

No 

-55' C to 125' C Standard 

1800 

No 

Yes 

No 

Yes 

Fortran IV. Timesharing, 

Yes 

.No 
. \ 

Yes 

Yes 
, 

Yes 

No 

1 Otf. 75 

None 

DMA address pointer and 
control logic Oil chip. 

, 

'-, MAStER SELECTION· GUIDE 

RCA Rockwell 
CDP1802 PPS-4/1 

8-Bit CPU 4-Bit CPU 

CMOl) PMOS 

1 1 

40 42 

.4 to 6/3 to 12 15 

6 to 40 , 200 

8 4 

8. 16.24 8.16 

65K 

0-6.4 MHz/O phase 

2.5, (6.4 MHz clock) , 

1 " 1 

0 0 

'32 1 

External RAM 

Standard 

1 Level , 

Standard (on-chip) 

No No 

No No 

55' C io 125' C S~andard 

1800 PPS-4. PPS-8 

, 

Yes 

/ Yes Yes 

No Yes 

\ 

Yes Yes 

Fortran IV. Timesharing. 

Yes Yes , 

No No 

Yes Yes 

Yes Yes. 

'Yes Yes 

No 

1 Otr, 76 2 Otr. 76 

Hughes / 

Software upward compa\. l-chip parallel 
wittT CDPl801. microcomputer, several 

memory options, 
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MASTER. SELECTION GUIDE / 

MICROPROCESSORS (Cont'd) 

Manufacturer Rockwell Rockwell 
Model .. PPS-4/2, PPS-4 PPS-8 
For Dlllalled Data See: 

General Structure 4-Bit CPU 8-Bit CPU 

Type PMOS PMOS 

No. of Devices per GPU , 1 , 1 

CPU Size (Pins) 42 42 

Supply Voltage 17.(or -12, 5) 17 (or -12, 5) 

CPU 'Power Dissipation (mw) 225 225 

ArchHecture 
Data Word Size (bits) 4 8 

. Instruction Word Size (bitsJ 8, 16 (Multifunction instr.) 8,16,24 (Multifunction instr.) 

Directly Addressable Instru~tion 
Words (No.) , 4K 16K 

Clock Frequency 
I (PPS-4) 256'kHz/2 phase (PPS-8/2) 189 kHz/O phase 

'(Hz/ext. phases required) (PP$-4/2) 199 kHzlO or 2 phase (PPS-8) 256 kHz/2 phase 

Register to Register Add Time (PPS-8/2) 5 
fJ.iS!lc/data word) 5 (PPS-8) 4 

'; No. of Registers 
Arithmetic 0 1 

Index 0 0 

General Purpose 3 6 

Return Stack Size (No. x bits) 2x12 32x8 

Interrupts Standard PPS-4 Standard 

Type , 1 Level. 3 Level 

Direct Memory Access . None Optional DMA Controlier 

BCD Arithmetic (Hardware) No No 

Microprogrammable No No 

Extended Temp. Range Available -55°C \0 125°C -55°C to 125°C 

Devices -
See System Components: PP8-4, PPS'8 PPS-4, PPS-8 

Hardware Support 
Processor Cards 

(CPU system on a card) Yes Yes 

Prototyping System (Hardware and 
software development system) Yes Yes 

In-System Emulator 
(Tests system in place) Yes Yes 

Soltware Support 
(from this manufacturer) 
Resident Assembler Yes. Yes 

, Cross Assembler Fortran IV, Timesharing 
, 

Fortran IV, Timesharing 

Simulator Yes Yes 

High Level Language No No 

Programs 
Debug Yes Yes 

Diagnostic Yes Yes 

Edit Yes i Yes 

User Library 
. (>25 programs froll) user) Yes No 

Delivery SI.art IOtr~-Y.arl PPS-4 3 atr. 72, PPS-8 1 .atr. 75, 
, PPS-4/2 3 atr. 75 PPS-8/2 2 ,atr. 76 

AHernate Sources 

Comments The PI-'S-4/2 is a 2 chip clock, 
direct display drive, expanded. 
1/0 on CPU chip; 128-4 RAM, 
2048x8 ROM, 16110 ports on 
separate memory-I/O Chip. \ 

. . 
Tinted column indicates additIOnal data IS prOVided on the page noted . 
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Scientific Microsystems Signetics 
SM300 N3000 

< 

8-Bit CPU 2-Bit Slice 

TTL TTL 

1 

~ 28 and 40·" 

5 5 

2000 800 

8 MUltiple of 2 

16 ~18 

8K 512 

8 MHzlp'hase to 6 MHz/1 phase 
\ 

0.25 .. 

2. 

l 0 

8 10 

None 

Yes Optional 

Pollea 8 Level Priority 

Yes No 

No No 

No . Yes 

No 
, 

8X300 3000 
\ 
J 

Yes No 

Yes No 

Yes No 

No No 

Yes. No 

No 

No No 

No No 

Yes No 

~ No 

No No 

2 atr. 75 3 atr. 75 
, Signetics Intel I 

Uses 74S182 for 
Look-Ahead Carry. 
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MASTER SELECTION GUIDE 

MICROPROCESSORS (Cont'd) 

Manufacturer 
Mod.,. 
For D.alled Data See: 

Archltacture 
Data Word Size (bits) 

Directly Addressable Instruction 
Words (No.) 

Clock Frequency 
(H'z/ext. phases required) 

Register to Register Add Time 
(,Isec/data word) 

No. of Registers', 
Arithmetic 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware and 
software development system) 

In-Sys,tem Emulator 
(TestS. system in: place) 

Saftware Support 
(from this manufacturer) 

Assembler 

Signetics 
8X300 

8 

8K 

8 MHz/phase 

0.25 

Ves 

Yes 

-Yes 

! 
No 

No 

Bipolar with 
fixed instruction's. 

Signetics 
2650 

.32K 

010 1.25 MHz/1 phase 

4.8 

2650 

Yes 

-Yes 

Yes 

Yes 

Synertek 
SY6500· 

65K 

to 2 MHzl1 phase 

6500 

Yes 

Yes 

Any of the genl!ral purpose DMA based on a stopping 
registers.can be usfid as ani CPU, bUt address bus 

index register. connections are not 3 state. 

Tinted -colli'mn indicates additional data is provided on the page noted. 

@' Ie MASTER 1977 885 

Q) 
"C 
::s 

C) 

c:: 
0 .-.... 
0 
~ 
Q) 
en 
'-
Q) .... 
UJ 
ctI 
~ 



... 
Q) -CJ) 
ct:S 
~ 

886 

MASTER SELECTION GUIDE 

NlICROPROCESSORS (Conrd) 

Clock Frequency 
(Hz I ext. phases required) 

Register to Register Add Time 
(jlSec/data word) 

Tinted column indicates additional data is provided on the page noted. 

I 
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MICROPROCESSORS (c:::ont'd) 

Clock Frequency 
(Hz/ext. phases required) 

Register to Register Add Time 
fI,Isec/data word) 

Hardware Support 
Processor Cards 

(CPU system on a .card) 

Prototyping System (Hardware and 
software development system) 

In-System 
(Tests 

Tinted column indicates additional data is provided on the page noted. 
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Toshiba 
TLCS-12A 

4K 

1.2 MHz/O phase 

13 

TLCS-12 

No 

Yes 

No 

Western Digital 
MP1600 

16 

65K 

3.3 MHz/4 phase 

2.7 

4 

1600 

Yes 

Yes 

No 

Yes 

Yes 

No 

CD 
"0 
:::s 
(!J 

c:: 
.2 --0 
CD 

G> en 
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MASTER SELECTION GUIDE 

MICROPROCESSORS (Cont'd) 

Western Digital Zilog 
-

Manufacturer 
Model MCP1600 Z80 
For Detailed Data See: 

Generaf Structure 8-Bit CPU 8-Bit CPU 

Type NMOS NMOS 

No. of Devices per CPU 3 1 

CPU Size (Pins) 40/device 40 

Supply Voltage :1:5, 12 5 

CPU Power Dissipation (mw) 600 " 1100 

Architecture 
Data Word Size (bits) 8 or 16 8, 16 

Instruction Word Size (bits) 16 8, 16, 24, 32 

Directly Addressable Instruction 
Words (No.) 65K (84 Microinstructions) 65K 

Clock Frequency 
(Hz/ex!. phases required) 3.3 MHz/4 phase 2.5 MHz/1 phase (4 MHz op!.) 

Register to Register Add'Time l 

iJ,Isec/ data word) 0.3 (8-Bit), 0.6 (16-Bit) 1.6 (2.5 MHz clock) 

No. of Registers 
Arithmetic 0 1 

Index 0 2 

General Purpose ' 26 14 

Return Stack Size (No. x bits) External RAM External RAM 

Interrupts 
, 

Standard 380-DMA 

Type . Vectored, 4 Leliel Vectored, Multilevel 

Direct 'Memory Access - Standard Standard 

BCD Arithmetic (Hardware) Microprogrammable Yes 

Microprogrammable Yes No 

Extended Temp. Range Available No -55°C to 125°C (Zilog) 

Devices 
See System Components: 1600 Z80 

Hardware Support 
Processor Cards 

(CPU system on a card) Yes Yes 

Prototyping System (Hardware and . 
software development system) Yes Yes 

In-System Emulator 
(Tests system in place) Yes Yes 

Software Support 
(iromthis manulacturer) 
Resident Assembler No Yes 

Gross Assembler Timesharing; PDP-11 Fortran IV 

Simulator Timesharing, PDP-11 Timesharing 

High Level Language " No PLiZ 

Programs 
Debug Yes Yes 

Diagnostic Yes Yes 

Edit Yes Yes 

User Library 
(>25 programs from user) No No 

Delivery Start (Qtr,-Year) 3 Otr. 75 1 Otr. 76 

,Alternate Sources None Mostek 

Comments Can cross assemble and 8080A Software compa!. 
simulate with DEC PDP-11. 

Microcontroller version avail. 

Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS and "SUPPORT CIRCmTS 
MICROCOMPUTER DEVELOPMENT CENTER 

" " . 
and' "other DEVELOPMENT SUPPORT 

The AMI 6800 Microcomputer Systems Family 
'an No. Description Input/Output Pnwer Supply (V) Proce .. Package 

S6800 Microprocessor. 8-bit (MPU) TTL +5V N·SiGate 3M. IT) 
S68ool- Microprocessor. rbit (MPU) TTL +5V N·SiGate 3M 
S6810 J RAM. 128 x 8 TTl +SV N·SiGate 3l.2l.IW 
S6810A RAM, 128 x 8 TTL +5V N·SiGate 3L,2L,IW 
S6830 ROM. 1024 x 8 TTL +SV N·SiGate 3l. 2l. IW 
S6831 16,384 Bil Stalic ROM 'TTL +5V N·SiGate 31.IW 
56834 4096 Bil Stalic EPROM TTL "+5. ·12 P·SiGate. 3l 
S6820 Peripherallnlerface Adapler(PIA) TTL +SV N.SiG~le 3M. IT 
S6820\- Peripherallnlerface Adapter (pIA) TTL +SV N·SiGate 3M IT' 
86850 Asynchronous.Com~unications Interface (AriA) TTL +SV N·S;Gale - Jl. 21,. IW 
S2350 I Synchronous Receiver/Transmitter' lISRT' TTl +SV N·SiGate 3M. IT 
S6860 " 0·600 BPS Digital Mode'm TTl +5V 'N.SiGate IW.3l 

0 0 -IndustrlaI Temperature Range (-40 to +85 C) 

. Future Products: 86800, 8682Q, 86850 depletion load versions of above devic~s~available 1st Quarter. 1977; 
86852 8erial 8ynchro~ous Data Adapter-availab"le 1st Quarter 1977. 

t" 
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AMI 6800 'Microcomputer 
Hardware and Support Systems 

) 

Prototyping and 
Evaluation Aids 

(for circuit and program evaluation, 
design development and simple 

, programming.) 

EVK 300 Proto typing Board 

EVK 200 Prototyping Board Kit 

EVK 100 Prototyping Board Kit 

EVK 99 Proto typing Board Kit 

AMI 6800 Microcomputer Systems Family 
Jan LSI family of microcomputer parts, all compatible in Signal and load 
levels, bus protocol, etc.) 

S6800 Microprocessor (MPU) (8-bit Parallel) 

S6810 128x 8 Static RAM 

S6820 Peripheral Interface Adapter (PIA) 

S6830 1024 x 8 ROM 

S6831 2048 x 8 ROM 

S6834 512 x 8 EPROM 
(Erasable and Reprogrammable) 

S6850 Asynchronous Communications Interface Adapter (ACIA) 

S6860 Digital Modem 

S2350 Universal Synchronous Receiver/Transmitter (USRT) 

S510 I 256 x 4 Static CMOS RAM 

Cross-Product and 
Timesharing Software 

(for AMI 6800 program development 
on large scale computers and timeshare 
networks.) 

Cross-Assembler 
(ANSI FORTRAN IV, also 
available on National 
CCS timeshare) 

Applications and 
Customer Support 

~ 

Linking Loader 
(ANSI FORTRAN IV, also 
available on National 
CCS timeshare) 

Simulator 
(ANSI FORTRAN IV, also 

Applications Engineering 

Microcomputer Workshops 
and Seminars 

-Support Documentation 

Hardware Reference Manual 

Assembly Language Programming 
Manual 

Software Data Book' 
Product' Brochures and Data 

Sheets 

© 10 MASTER 1977 



To take full advantage ·of microcomputers, look to AMI fot the superior AMI 6800 family of 
microcomputer hardware and a\l the. support you need to put it together. AMI offers everything from 
simple prototyping boards to the resourceful, convenient, and sophisticated Microcomputer Development 
Ce)lter, and some of the most advanced resident and crossproduct software in the industry. AMI offers 
total sup~ort - to make your product design and development task quick, economical, and reliable. 
It allows you to get-your product on the market earlier and thereafter support it better. 

Microcomputer Development Center (MDC) 
(for complete and, effective initidlhardware and program development and systems integration; for 

subsequent product hardware and software, expansions, customer support. incoming parts testing, 
and multiple other uses,) 

Interface Modules 

Quad flexible Disk Interface 

RS 232 Interface 

Current Loop Interface 

Printer Interface 

Hi Speed Tape Re~der 
i Interface 

EPROM Programmer AMI 512 x 8 

General Purpose Peripherals 
Interface (User Defined) 

Data Acquisition' A/D 

A.nalog Output" 0/ A 

Peripherals 

Dual Disk Controller/ Dual Disk 
Drive 0 Min/2 Max) 

TTY/Modem 

Matrix Printer 

Hi Speed Tape Reader. 

Memory Modules 

16K Bytes NMOS Dynamic RAM 

8K Byte, EPROM 8K Bytes ROM 

Hardware Modules 

@ Ie. MASTER 1977 

Software Systems 

Disk Operating and File 
Management System 

Resident Assembler & Loader 

Resident Text Editor 

Debug Control 

Debug 

Extend." 

User Breadboard (Wire-Wrap 
Terminals) 

EPROM Programmer AMI 512 x 8 

Logic Analyzer· 
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AMI 6800 
MICR.oC.oMPUTER SY~TEMS / AMII. 

. . 
AMI 6800 Microcomputer Systems 

THE FIRST F AMIL Y 

The AMI S6800 Microcomputer Systems Family is an 
LSI integrated circuit family for building mictocom
puters. In its hardware concept it is the same as the 
SSI and MSI families, except with SSI/MSI each inte
grated circuit is only an individual logic element (or 
segment of a larger random logic circuit), whereas in' 
the LSI family each is a whole ~ubsystem of a 
microcomputer, 

By bringing to LSI microcomputer hardware the ad
vantages of the family concept - a series of function
ally and electrically matched circuits - the AMI 86800 
allows the circuit· designer to build complete micro
cOll).puter systems of different configurations by simply 
selecting from the matched subsystsmcircuits, inter
connecting them with the microprocessor into .. a 
system, and providing the necessary operating volt-

. ages and clock signals. Such a method is superior to. 
choosing an MPU and then matching different 
memory or 1/.0 circuits to it through interfaces, as 
must be done with many microprocessor' products. 
The matched LSI family makes the design task simple, 
fast, and the functional complexity of the system can 
be. increased, while physical size is reduced. 

The AMI S6800 Microcomputer Family is a leader in 
developing this family concept, because S68flO has 
a wide selection of compatible memory, 1/.0, and aux
iliary circuits, h~s comprehensive hardware and soft
ware support, and wide user acceptance. 

COMPLETE AND EASY I 

. r ' 
The AMI 86800 Microcomputer Family hardware in-
cludes the S6800 Microprocessor, a selection of RAM, 
R.oM and PR.oM memories, a wide variety of data , . 

input/output circuits, and various other support 
circuits. These components may be assembled· in a 
building block manner into a simple or complex micro
computer system, for many general and special 

\ purpose applications. It remains to the user to integrate 
the microcomputer into his own larger system and 
to program it for a specific task. 

.one important design feature of the 86800 family is 
that Within any microcomputer system all components 
are directly compatible in the system bus and 1/.0 pro-

892 

tocol, as' well as in il1dividual signal functions, circuit 
performance characteristics, and logic levels. All oper
'ate on a. single +5V power supply. 

To facilitate system design and programming, AMI pro
vides versatile and easy to use prototyping hardware, 
various software packages for program generation, an 
economical CRT/disc system for ~:m-site program gen
eration and debugging, comprehensive hardware and 
software reference documentation, and other applica
tions support. Such backup is a continuous and 
expanding effort at AMI. 

THE BASIC SYSTEM 

A basic S6800 system is shown in· Figure 1. In this 
system the 86800 Microprocessor (MPU) is supported 
by RAM and R.oM (or PR.oM) memory and controls 
ope input/output circuit. The 1024-byte R.oM (or 
512-byte eraseable PR.oM) is used to'store the opera
ting program, the 128-byte RAM· provides working 
storage for the MPU, and the Peripheral Interface 
Adapter (PIA) provides two independently program
rrable 8-bit input/output ports for conimunicating 
with t,wo peripheral devices. 

The S6800 system is bus oriented. Eight lines form 
. \ 

the data bus and 16 more lines make up the address 
bus. The MPU controls the bus and all other devices -
the memories and the PIA - attach to the bus and 
wait for instructions from the MPU to supply or re
ceive data. In the system shown in Figure 1, the MPU 
uses address lines A2, Al3, and Al4 to select one of 
the three devices on the bus and uses the Read/Write 
and Valid Memory Address lines to instruct the devices 
to receive or send data t9 the MPU. When communicat" 
ing with the PIA, address lines AO and Al are used to 
select ,among the two peripheral devices A and B; the 
CAl, CA2, CBI, and CB2 lines can be used. to sertd 
out control signals to the peripherals, or receive 
service requests. 

I The basic system is a complete microcomputer, which 
\ 

can be used for a large variety of applications. It is ~ 
simple but versatile. It can be easily reprogrammed by 
changing tlie R.oM or using the eraseable PR.oM 
instead. The user must provide .. only the two-phase 
clock signal source, a power-up/restart circuit, and a 
single +5V power supply to complete the hardware. 

@) Ie MASTER 1977 



AJMII. 
AN S6800 SYSTEM EXPANDS GRACEFULLY 

The S6800 Microcomputer Family is easy to expand. 
Itqas every One of the basic types of mem0!ies -
RAM; ROM, and PROM - and all. essential forms of 
interfaces for digital telecommunication and peripher
als -serial, parallel, asynchronous, and synchronous. 
System memory is easy to expand becaus,e multiple' 
addressing modes of the MPU make me:\1l0ry access, 
fast and efficient; all I/O' devices' are d~si~ned for 

, ~ operational flexibility and efficiency inMPU cycle 
utilization. Memory, 1/0, aI!d other devices in the 
S6800 family are all compatible in load levels and 
the entire system can run on one common' clock. 
Consequently, you often can eliminate all circuit de
sign, save for'the simple clock and power-up/restart 
~irc\fits. 

In general, the system can be expanded in a modular 
manner by simply connecting the required devices 
onto the bus. These can. be any combination of 
,n:temory and input/output circuits. In this modular 
manner a. system of nearly any compl~xity and c~>o-

FIGURE 1 'BASIC S6800 MICROCOMPUTER SYSTEM 

, TWO.pHASE 
C~OCK 

I VMA.~2 
GENERATOR I 

ri t I! 

~ .1 VIlA L 
AO-AI4 

..... ,.. 
AI3 

"- OBE 
- AI4 

POWER·UP 

I 
REi 

RESET 
CIRCUIT TSC 

"'u I\. 
S8800 

/ .. 
Oll-O~ 

,~' 

VCC - Hill ' RIW 

.. 
" 

iiiii 
\ 
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) 

3K!l 

) , 
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AMI 6'800 
MICROCOMPUTER SYSTEMS 

figuration can be assembled. Because you are design" 
ing with a small number of integrated circuits, your 
circuit layout' task is simple and the entire mlcrocom~ 
puter can be located ona single circuit card. (Systems 
with more than ten devices' on the bus require the ' 
addition of address and data bus buffers td operate 
at. full speed).' ' 

. , 

In some special purpose applications you may need to 
attach your own iriterface devices to the bus .. As a re~ 
sult,. more circuit design will be required, but you will 
find the S6800 MPU easy to work with. It has features 
that allow it to be used in many different modes of 
operation and in various systems. For ex.ample,by 
using the Halt, Three 'State Control,. and Data: Bus, 
Enable lines you can easily design a, direct memory 
access system"in which either the MPU or a peripheral 
device can read or write Into tneRAM and utilize the 
bus on it priority basis: You can also design a multi
processor system, in which several MPUs are attached 
to the same bus and share processing assignments; as 

, well as memory'space. . 

I 
i 

1024.8 ROil 
ISB830I OR 

6121 8 PROII 
,1888341 ,E REi 

AD-AD ' 01Hl1 
A. cM ~ I TO "f' - CA2. -

~ I- +at E 
PAQ.!'A1 

E EI-

PERIP~ERAL 

PIA 
'S6820 .. RSIl-RSI 

A2 - cso 
AI3 

, . - CSI 
AI4 -- 'cs2 , - R/W 

~ P8Q.I'B1 

RiW /, 
CBI I--

..L .. r---. All-AD blHl1 Oll-01 CB2 ..... 
iiiiii i E r--VCC 

IRDA 
128x8 

I TO 
PERIP~ERAL 

RAil 
i SBBID :8 E 

1. 

, 
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AMI 6800 
MICROCOMPUfER SYSTEMS 

S6800 INPUT/OUTPUT 

One other important, advantage that S6800 has to 
offer in comparison with any other microcomputer 
system is input/output versatility. In any computer 
system, large or small, the CPU internal functions are 
determined by its architecture and the user usually 
has little opportunity or need to alter them. On the 
other hand, the' I/O configuration is almost always 
determined by the user and subject to change as 
peripherals. are added or other system alterations are 
introduced. The I/O configuration is important to the 
user because it affects the efficiency of the CPU itself, 
determines the ease and speed with which peripher
als can interact with the system and determines the 
thruput rate of the system. 

Therefore, the efficiency and versatility with which a 
CPU can handle its I/O - both in hardware and soft
ware - is an important criteria and of particular con
cern to the user. It is in this area that the S6800 MPU 
excels. 

• In an S6800 system, the MPU relegates most of 
the I/O control to such I/O interfaces as the PIA or 
ACIA. Each of these circuits is programmable and 
can interface with peripheral devices without di~ 
rectly involving the MPU. For example, the MPU 
can preprogram a PIA to either input data into the 
MPU or to receive it. Thereafter, the PIA circuits 
assume all functions of interfacing with the periph
erals and the MPU never has to look at the interface 
until service is required. It must service interrupts 
from the PIA but never needs to wait for input 
data to beco~e available or for output' data to be 
accepted. This relieves the MPU of its I/O functions, 
makes it more efficient in its primary task of data 
processing, and significantly increases system thru
put. 

• The I/O interfaces and memory are both located 
in the same address space within the S6800 system. 
The MPU can access any I/O device the same as a 
me~ory location - with address lines, instead' of 
separate I/O control lines. Therefore, it can manip
ulate data in the I/O interface registers with the 
same programmed instructions as it uses for mem
ory locations. This adds programming flexibility and 
increases system efficiency. 

• The S6800 Instruction Set complements the above 
I/O addressing capability with specific instructions 
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that can be used to access men10ry as well as I/O 
circuit registers and perform directly various manipu
lations on the data. 

S6800 INSTRUCTION SET 

The S6800 MPU has a set of 72 basic instructions. 
These include binary and decimal arithmetic functions, 
as well as logical, shift, rotate, load, store, branoh, 
interrupt, and st~ck manipulation functions. Most of 
the instructions have several variations and most can 
be used with several memory addressing modes. Thus, 
the total complex of instructions available to the pro
grammer actually is 197. 

An instruction can be from one to three bytes long, 
depending on the addressing mode used with the in~ 
struction. In single byte instructions no memory add
ress is required because the operation is performed on 
one of the internal MPU registers. In multiple byte 
instructions the second and third byte can be the 
operand, or a memory address for the operand. 

A noteworthy feature of the S6800 MPU is that some 
of the instructions can operate directly on any mem
ory location. In most computer systems it is common 
that the processor fetches an operand from memory, 
stores it in the accumulator, then executes the opera
tion in the ALU, and finally writes the result back into 
the, memory. The S6800 is able to accomplish the same 
with only a single instruction, because it operates with 
any external location in the same manner as with an 
i~ternal register. For example, it can directly incre
ment or decrement the contents of a memory location. 
Because the MPU addresses I/O devices just like a 
memory location, it 'can do the same with registers 
inside the PIA or ACIA. 

HARDWARE/SOFTWARE SUPPORT. 

The S6800 Microcomputer Family hardware is com
pletely supported by an array of application program 
development software, various levels of hardware and 
software reference documentation, a software develop
ment station, and a 'hardware prototyping evaluation 
board. These comprehensive software and hardware 
aids have many advanced timesaving features that make 
the S6800 software/hardware support structure the 
most modern andconvenie,nt. 
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The program development software includes an Assem
bler, a Linking-Loader, and a Simulator program, all 
of whi,Gh ate, suitable for direct' jmplementation on 

,large-scale computer systems and also are available 
through severa~ timesharing networks. The reference 
documention consists of 

• The S6800 Microprocessor Brochure , 
• The SoftWare Data Brochure 
• Assemb,ly Language Programmil)g Manual 
• Hardware Reference Manual 
• Other Application and User Information 
• NeSS User's Guide 

, , 

The Microprocessor Development Center isa complete 
'self-conta!~ed "86800 microcomputer/keyboard/CRT, 
with a> floppy disc. It provides the uset with a com
plete, convenient, and economical hardware and soft
ware development facility. The MDCsoftwarejncludes 
an Assembler; rext Editor, and extensive Debug and 
Trace Package, and hardware Test Programs. 

The EVK Series proto typing boards are fully funCtion
al microcomputers, with the MPU"ROM, RAM, and 
PROM 'memory, as well 'as I/O provisions on the, 
board. The S6800 bus extends to the edge connector, 
so that any amount of external I/O can be connected 
also. It has a resident operating system program stored 
in ROM and aU 'PROM programming hardware is right 

, 'on the board. This board' can be used for circuit, 
evaluation, PROM programming, or as a microprocess
or board in low quantity systems. 

Cross-Assembler., The AMI 6800 Cross-Assembler is 
designed to . operate on large-scale 'computers and 
converts S6800 Assembly Language input statements 
iIito'machine language for the,purpose of generating, 
applitation programs. Itdermes the form and syntax 
according .to which the S6800 inst~ction set ~ari be' 
structured into statements and thus forms the ba¢k
bone for the uSllge of the S6800 Mier,ocomputer 
System. The Cross .. Assembler contains many advanced 

[programming features for convenience and efficiency. 
\ 

• Local Labels '-- a directive which permits symbol 
definition within a local region. Since the symbol is 
only referenced within that region, the same sym~ 
bor can be reused in a different local region. 

• Full Macro Capability - a sequence of instructions 
arid associated variable parameters ~an be deSignated 
by a' symbolic iabel. The assembler will' substitute 
the 'complete sequence for the label, wherever th~ 
label is called out. 
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• Conditional Assembly - when parts lof a program 
are tile same for different versions of the program, 
the conditional assembly feature can be used to 
instruct the assembler to automatically include only 
't~ose p~rts 'needed for a particular version of the 
program. I 

, , 

Symbolic Expressions - symbolic labels can be used 
for memory locatidns as well as for program con
stants? tlius generally simp~ifying the programmers 
task. ' 

I Relocatable Program Segments - the object code 
within a program segment is always defined with 
respect ,to the start df the segment, thus allowing 
the Linking Loader to assign actu~l memory add
resses later. This gives maximum flexibility in final 
assembly.' . 

• FormattedListings - assembly listings are formatted 
into ll-inch pages, with a two line header identify- ' 
ing the pagenumbet, date and time of assembly; 
program, name, and column labels for the assembly 

'printout. 
, , , 

The Cross-ASSembler .is, available fot computers sup-
, porting standard ANSI fORTRA1"l IV. For low-cost, 

high-speed program" development, it is also written 
in 'SYSTEM 360/370 BAL and is available through 
tiJ;nesharing 'networks, such' as National CSS, Inc. 

Linking Loader. - The Linking Loader is a program 
used to assign fixed memory locations to programs " 
generated by the Cross-Assembler and thus structure 
the users program for a particular memory configura
tion. The Linking Loader is programmed to operate 
on the same (large-scale) computer as the. Cross- " 
Assembler and is also available on timesharing networks 
(NCSS and dthers). It can be used to produce a list
ing of the external definitions and load map, and a 
program tape suitable fdr a prototype system hexa
decimal loader or a PROM programmer. Alternatively, 

'it can also generate memory image fllefor use by the 
AMI S6800, Simulator program'described below. 

, Silnulator. - The AMI S6800 Simuhltor program is a 
means by which 1he user can conveniently check ,out 

. the operation of programs written for the S6800. It is 
.a program that can be operated on a cross-computer 
(other ,than. 86800). ,and cause that computer to 
respond the same as a86800 would., 

The simulator simulates all S6800 Micr<,>processorhard~ " 
ware. A complete set of commands is provided· for 
loading and examining the simulated registers and 
memory, and for , controlling the simulator. 
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, MICROCOMPUTER DEVELOPMENT CENTER 

AMI 6800 Mi~rocomputer 
Development Center 

, / 

What is the AMI 6800 MDC? An intelligent standalone software 
development and hardware debugging station, serving com
pletely the combined needs. of the design engineer and the 
programmer. It consists of a S6800 based CRT/keyboard 
microcomputer. terminal, a dual drive floppy disc memory, 
and an optiOI~al hardcopy printer. \,' 

.' . CRT/Keyboard Terminal 
• Capability for generating 256 unique ASCII input 

characters 

• l2-inch diagonal CRT display - 25 lines, 80 characters per 
line 

, r 

• 16 K bytes of-user available RAM, expandabl~ to 48 K 
bytes . 

• Full cursor and editing corrtwls 
• Special function controls 
• Peripheral interconnects 

. Standard MJ>C Card Modules 
• S6800 MPU Card 
~ EPROM/ROM Program Storage Card 

• RAM Card 
• Keyboard/Telecommunications Card 

• DebugCard 
• Peripheral Interface Card 
• EPROM Programmer Card \ 
• CRT Driver and Refresh RAM Cards 

• Optional Edit Board / 
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A program in development (or in operation) can be viewed 
on the CRT and edited on the keyboard. Program files can 
be assembled and stored in the floppy 4isk memory, under 
control of the disk memory operating system software. The 
modular bus oriented card cage in the CRT terminal provides 
versatile facilities for deyeloping and testing 6800 Jlardware. 

Floppy Disk Memory 
• IBM 3740 data format compatible 
• Data storage capacity of 256,256 bytes per 4iskette 
• Provides instant on-line access to over 500,000 bytes and 

virtually unlimited removable media storage 
• Fully supported by FDOS-II Disk Operating and File 

. Management System software 

• Two full-sectoI' buffers enable completely asynchronous 
data transfer at rates up to 500,000 bytes per second 

• Diskettes available from AMI and m!lltiple other.sources 

Optional Matrix Printer 
'. Completely self contained 'impact printer, 120 cps, sprocket
. fed, handles paper widths from 4 to 91-2 inches. Can print 

original and four copies. Standard print format is 10 chara
cters per inch horizontal, 6 lines per inch vertical. Buffered, 
75,000 cps,. parallel transfer, optional serial interfaces allow 
from 100 to 9600 baud serial transfer. 
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MDe Hardware CapabUities 

The AMI 6800 MDC is a multifunction development' center 
that single·handedly satisfies your require,nents for, software 
development, hardware development, and prototype checkout. 
The MDC can alsp double as a' standalone communications 
terminal, a general purpose' data processing system, or as an 
incoming parts tester. 

Software Development -, write, debug and operate S6800 
programs on the CRT terminal, using its internal RAM and 
the dual drive floppy disc for storage. The MDC comes with 
a full complement of suppOrt software, including 'the FDOS· 
II Disk Operating and File Management System, a Text Editor, 
an Assembler, Debugger, Trace, Telecommunications and 
Utilities. " 

Hardwar¢ Development - breadboard such circuitry as inter· 
faces or memorjes right on the MDC, wirewrap prototyping 
board and plug into the CRT terminal card cage to, operate 
with the M,Des S6800 based central processor in solving 
development problems. ,Use the control panel type functions. 
of the CRT terminal for single step, stop-on-address, display, 
alter, and other similar program, operations. The bus oriented 

MDC ,Software CapabUities -

, Thll AMI 6800 MDC offers total facilities for rapidly develop· 
ing applications and systems software. The entire MDC soft· 
ware' system' is at the user's instant disposal - a few simple 
keystrokes are needed to instantly access and execute any 

, program. The FOOS-II disk based operating system provides 
complete system resource control to the programmer., ' 

FDOS·I1 Disk Op~rating and File MllDagement System -
contains a resident mod~le for bootstrappi,ng the floppy disk 
memory and, for disk I/O handling. It also contains an ex~ 
exutive that' performs all of the disk rriemory' command line 
interpretation's, file management and op.erationalfunCtions 
of the dual disk system. In addition, there are utility I/O 
and EPROM programming routines in FOOS-II. ' 
The Text Editor - program iprovides the means for rapidly 
creating, examining and modifying stored file's. The total 
capability of MDC,'s Text. Editor ,exceeds that of many 'large 
minicomputer systems, and includes such features as string 

, searches and string substitutions. 
The Symbolic Assembler - translatesassell1bler language 
statements into executable machine languagll code~ In con· 

o iQIlction with l"DOS·I1 Operating and File Management System, 
assembling has been reduced to a series of simple operator 

, keystrokes. 'Results of the assembly, automatically stored o}l 
disk, ar~ immediately available fpr reference or' exec~tion. 
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card cage, position interclulngeable plug·in card modules, and 
an extender card provide the flexibility to make hardware 
development easy. There is also a complete keyboard control· 
led PROM programmer within the CRT terminal. 

Prototype Checkout - with the advantages of a real·time test 
environment, rapid test program retrieval, single Qr multiple 
step exe~ution, and hardware.as well as software breakpoirits, 
the checkout of prototype S6800 circuitry is easy and efficient. 

, ' 
Standalone-Communications Terminal- the CRT terminal has 
both RS-232and,current loop interfaces, supported by tele· 
commiJnicationsfirmware, for operation as a generafpurpose 
standalone intelligent terminal, as well as to supplement 
microcomputer development on a timeshare computer. 

General 'Purpose, Data Processing System - with FOOS·I1 
Disk·based Operating and File Management System and up to! 
1 megl\bytes on·line file .storage, the MDC can readily be used 
for data processing and other computer applications. ~ 

IncollJing Parts Testing -'because card and chip substitution 
is easy in the MDC, it is corivenient for testi?g all 6800 parts. 

/ 

MDC's/Extensive Debug 'Program - effectively automates' the 
functions of a computer control panel. Given control by simply 
pressing the DEBUG key or via program traps, Debug im· 
mediately responds with the display of machine and program 
status. Additional functionsinc1ude: 

Register/~ata display and modification 

Instruction/subroutine step 

User defmable debug macros 

Snapspot debug data of a running program 

Breakpoints (stQP-on-address compare) 

Comment and header ,line displays 
, I ' ~ 

MOC's Trace Package .;... gives Debug the ability ,.to disFlay a 
trace of machine register contents, instruction mnemonics 
and operands before executi()n of any instruction or subroutine 
in the user's program. Microprocessor 4ebugging has never been 
made easier. ' ' 
MOC's Test Programs - are a set of self·test and diagnostics~ 
which verify that. the hardware associated with the MDC is 
operating correctly. The programs are a.lso helpful in isoiating 0 

malfunctioning components. The program for testing the basic ' 
, hardware is resident in EPROM and is activated by the keyboard 

TEST key. ' 
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EVK~OO 
EVKlOO 
PROTOTYPING BOARDS! 

'ADVANCED PRODUCT DESCRu,lON 

BLOCK DIAGRAM 

FEATURES 

• ~ Bytes ROM (4K'using S6831) 

• 2K Bytes EPROM (EVK300) 
• 512 Bytes EPROM (EVK2oo) 

• lK Bytes RAM 
• EPROM Programming for S6834 

, • .3 PIA's = 58 I/O lines 

• TTY CUrrent Loop or RS232 Interface 

• TTY Op~rating System Program 

FUNCTIONAL DESCRIPTION 

The EVK Series Prorotyping 130ard is a smgle PCB, hard
ware/software prototyping system. h allows system develop
mentusing a functionally compatible system and reduced 

, development time. With th.is board, the basi~ 6800 family parts 
, (S68OO, S681O-1, S6820, S6830, S~834 andS6850), can be 
~valuated. It can also serve as a general purpose microcomputer 
for low volume system~ to wruch the user can easily add I/O 

'and memory. The lOW' x 12" card has two edge connectors, 
one for the MPU Bus and one for I/O. The EVK 300 is a fully 
assembled board, but the EVK 200 is in a ~it form. 

All of the S6800 mic,roprocessor lines are available at the 
bus edge connector and are bumired to allow 40 mA of drive 
capacity for expanding the development system. The standard 
system clock is adjustable from 300 kHz to IMHz by using 
the potentiometers on the board. Arioptional 1 MHz crystal 
may be selected to 'control the accuracy for those applications 
requiring cdtical timings. 
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• ROM Subroutine Program Library 

• Totally Buffered MPU Lines 

• Single +5V Power Supply except when using 
'EPROMs or RS232 Interface 

• Restart Address Selection' 

• Selectable DMA Mode 

• Interval Timer 

• Tiny Basic 

An on-board interval timer gives I ms and loo",s timing 
marks for general use and for EPROM programming. Three 
types of DMA operation are possible using the Proto typing 
Board, Halt Processor, Cycle Steal or Multiplexing. 

MEMORY 
\ 

Memory and I/O addresses are assigned to the upper 8K 
bytes of the available memory space. (See memory map for 
address assignments.) This gives the system developer the flex
ibility to use the remaining 56K bytes as he wishes. All of the 
memory and I/O on the board may be disabled externally by 
an edge connector line called MEMORY DISABLE, leaving 'the 
MPU free to operate totally in an external memory. 

The S6830 ROMs contain the Prototype Operating " 
Library (PROTO) and a ROM ,Subroutine Library (RS)3. 
,The 2K of EPROM locations may also be used for program 
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PROTOTYPING BOARD 

Verification. The two S6830 ROM locations (IK x 8 each) will 
accept S6831 ROMs (2K x· 8 each) and thus expand the ROM 
capacity to 4K bytes. 

The RAM is assigned to the upper IK of available mem
ory space. The PROTO and (RS)3 ,programs require about 
256 bytes of this R~ so the re.st is available for general 
programming. With all lestart vectors automatically assigned to 
the upper memory addresses, restart vectoring.is forced from a 
set of 16 switches. This allows the restart address to be vec-
tored to any memory location. , . 

The'RAM has .further been divided into two SI2 byte 
$ections' such that the upper 5 12 . bytes remlJin 'fixed in the 
assigned address block and the lower 512 bytes are moveable 
through a switch selection option. 512 bytes of RAM are 
relocatable ·to the lowest address .space· to take· advantage of 
the S68OO's direct addre~ing mQde. This is only :recommended 
if no external !Demory is added. When a'Qding external memory, 
it is advisable to use the RAM in the. upper address space and 
the external memory as the low addresseS. 

ADDRESS ASSIGNMENT MEMORY MAP 

,-----.:-------, FFFF 
lK ---------- RAM --------

lK I/O 

4K ROM 

FCOO 

F800 

5120R 2K EPROM 

~------------~EOOO 

512 '--_____ ---' 0000 

·Optional Low order. RAM assignment 

) . 
ROM SUBROUTINE LIBRARY 

AMII. 
Three S6820 PIAs allow up to S8 I/Q lines, giving flex

ibility in I/O through the parallel interfaces. - . 

TABLE 
Communication Freqtaencles 

50 \ baud 300 
75 baud. 600 

110 baud 1200 
134.5 baud ,800 
ISO baud 2400 
200 baud 4800 

96QO 

EPROM PROGRAMMING 

baud 
baud 
baua 
baud 
baud 
baud 
baud 

19.2Kbaud 

Unique to the AMI 6800 Prototyping Board is the ability 
to pr6gram,S6834 EPROMs (512 x· 8) on the board. The pro- , 
gramming software can program an EPRO~ from any memory 
location, RAM, ROM or EPROM. It can verify a word and, if 
desired, change a sin~e bit in the. EPROM, provided that the 
change is from LOW to HIGH. 

SOFTWARE 

The Prototyping Board Software is comprised of a' 
I TTY Operating Program (PROTO) and is supported by a ROM 

Subroutine Library (RS)3. The PROTO program operates on, 
the followingcomma~ds: 

L Load Memory from TTY paper tape 
l 

P Punch a Memory location to TTY paper tape 

S Set Memory to a given wlue 

D Display the contents of a memory location. \ 

G Go to a specific address and begin program execution 

R Print contents of MPU registers on the TTY 

B Burn (program) an EPROM from Memory location 
indicated 

V Verify the contents of an EPROM with a specified 
memory location l 

M Move a specific block of memory to a designated location 

E End of transmission 
I. 

The commands will operate on a single character op code 
plus address parameters from the TTY kfyboard. 

The ROM Subroutine Library (RS)3 operates on a single SWI (3F) command ~nd a second byte of offset giving the S6800 an , 
additional set of two-byte instrlictions. Specific subroutines-( offsets) are as follows. . \ / 

SUBROUTINE 

o 

2 
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MNEMONIC 
/ 

PUSHALL·· 

POPALL 

TXAB 

FUNCTION 

. 
All registers are pushed on to user stack 

All registers on user stack artlloaded into MPU 

Contents of Index Register are transferred to A &B Accumulators 
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AIMII. 
SOFlWARE (Cont.) 

3 ·TABX 

4 XABX 

5 PUSX 

6 PULX 

7 ADDXAB 

8 ADDABX 

9 ADDAX 

10 ADDBX 

11 SUBXAB ... 

12 SUBABX 

13 SUBAX 

14 SUBBX 

15 P2HEX 

16 P4HEX 

. 17 PRINTA 

18 PMESS 

19 VALAN 

20 INPUTA 

21 CONHB 

22 INDEX 

23 MUL8 

AN EXCLUSIVE BONUS - AMI 6800 TINY BASIC 

EYK300 
PROTOTYPING BOARD 

Contents of A & B Accumulators are transferred to Index Register 

Contents of A & B Accumulators are exchanged with contents of 
Index Register 

Contents of Index Register are pushed onto user stack 

Index Register is loaded with contents of user stack 

Contents of Index Register are added to contents of A & B Accum· 
ulators. Sum is in A & B Accumulators. . 

Contents of A & B Accumulators are added to contents of Index 
Register. Sum is in Index Register 

Contents of Accumulator A are added tocontents of Index Register. 
Sum is in Index Register 

Contents of Accumulator A are added to contents of Index Register. 
Sum is in Index Register 

Contents of Index Register are subtracted from contents of A & B 
Accumulators. Remainder is in Accumulators A & B 

Contents of Accumulators are subtracted from contents of Index 
Register. Remainder is in Index Register 

Contents of Accumulator A are subtracted from contents of Index 
Register. Remainder is in Index Register. 

Contents of Accumulator B· are subtracted from contents of Index 
Register. Remainder is in Index Register 

Two Hexidecimal Characters (one MPU byte) are printed on the TTY 

Four Hexidecimal Characters (two MPU bytes) are printed on the 
TTY 

ASCII Character designated is printed on TTY 

Message designated is printed on TTY 

Character (byte) is checked to see if it is a valid alpha/numeric 
character 

ASCII Character at TTY is input to MPU 

ASCII Character string is scanned looking fora valid Hexidecimal 
number. 

Binary equivalent is returned in Accumulators A & B 

Contents of Accumulator A are multiplied with the contents of 
Accumulator B and the product is added to the contents of the 
Index Register 

Contents of Accumulator A are multiplied with the contents of 
Accumulator B. Product remains in both Accumulators 

-a high level interpretive languag~ derived from the standard Dartmouth Basic. Furnished to EVK 300 users at no 
charge upon submittal of warranty registration. 
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EVK99 
EVKIOO 
PROTOTYPING KIT 

ADVANCED PRODUCT DESCRIPTION 

/ 

BLOcK DIAGRAM 
) 

FEATURES 

• • 
2K Bytes-ROM 
5 12 Byte.s RAM 

• TTY Current Loop Interface 

• " TTY Qperating System Program 
• . ROM Subroutine Program Libraty 

FUNCTIONAL DESCRIPTION 

The EVK IOOPrototyping Board is a kit for a single PCB, 
hardware/software prototyping system: It" allows system 
development using a functionally compatible system and 
reduced development time; With this board, the basic 6800 
family parts (S6800,S681O-I, S6820, S6830, S6834 and 
S6850) can be evaluated. It can also serve as a general purpose 
'microcomputer for low volume systems to which the user can 
easily'addl/O and memory. The lOW' x 12", ~rd has two, 
edge connectors, one for the MPU Bus and one for I/O. 

, All of the S6800microprocessor lines are available at the 
bu,s edge connector and are buffered toallqw 40 mA'of drive 

• 
• 
• 
• 

Totally Buffered MPU Lines 
Single +5V Power Supply 

Restart Address Selection 
Expandable to EVK 300, 

capacity for expanding the development ~ystem. The standard, 
system' clock i~ adjustable from 300 kHz to' IMHz by using 
the potentiomete~on the board~ . 

The EVK 99 is a minimum kit that includes the printed 
circuit board,the S6800 MPU, four S6810 RAMs (128 bytes. 
each), two S6830 ROMs{lK bytes each), the S6820 Peripheral 
Interface Adapter, and the S6850 Asynchronous Communi
cations Interface Adapter; The circuit board is identicalt'o all ' 
otherEVK Series boards and therefore allows expansion to 
any more complex EVK configuration. Software in the ROMs 
is identical to that in EVK 100. 
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EVK 100' 
PROTOTYPING KIT 

MEMORY 

Memory and IlO addresses are assigned to the upper 8K 
bytes' of the av~lable memory space. (See memory map for 
address assignments.) This gives the system developer the flex
ibility to use the remaining 56K bytes as he wishes. All of tIle 
memory and I/O on the board may be disabled externally by 

'an edge connector line called MEMORY DISABLE, leaving the 
MPUJree to operate totally in an external memory. 

The S6830 ROMs contain the' Prototype Operating 
Library (PROTO) and a ROM Subroutine Library. (RS)3. 
The two S68~0 ROM locations (lK x 8 .each) will accept 
S68.31 ROMs (2K x 8 each) and t~us expand the ROM capacity 
to 4K bytes.. ' . 

The RAM is assigned to the upper 512 bytes of available 
memory space. The PROTO and (RS)3 progr~s require .about 
256 bytes· of this RAM so the rest is available for general 
programming. With all restart vectors automatically assigned to 
the upper memory addresses, restart vectoring is foreed from a 
set of 16 switches. This allows the restart address to be vec
tored to any memory location (EVK 100 only). 

ADDRESS ASSIGNMENT MEMORY M~P 

...-------.,-....., FFFF 
lK .. -_--_-_--_--_-..;;.R."A..;;M_-_--_-_--_--..., FCOO 
lK 1/0 

FSOO 

I---------...,ESOO 
2K EPROM 

I--------...,EOOO 

l 
, 

902 

I/O 

An S6850 ACtA is used to provide a 20 mA current loop 
interface to a TTY. A bit rate generator allows ope rat jon using 
any of the standard communication frequencies (see table) so 
a large variety of terminal types can be used. 

TABLE 

CommuDication Frequencies 
50 baud I 300 baud 19.2K baud 
75 baud 600 baud 

110 baud 1200 baud 
134.5 baud 1800 baud 
150 baud 2400 baud 
200 baud 4800 baud 

9600 baud 

SOFTWARE 

The Proto typing Board Software is compri~d of a 
TTY Operating Prograln (PROTO) and is supported by a ROM 
Subroutine Libraty (RS)3. The PROTO program operates on 
the following commands: . 

L Load Memory from TTY paper tape 

P Punch a Memory location to TTY paper tape 

S Set Memory to a given value 

D Display the contents.of a memory loc.ation 

G Go t.o a specific address and begin program execution 

R Print contents of MPU registers on the TTY 

M Move a specific block of memory to a designated location 

E End of transmission 

.' 
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Vee 
OND 
OND 

AiiET 
IlII! 
HMI 

.. 1 
.. 2 

HALT 

VMA 

SA 

AIW 

• 
• 
• 
• 
• 

• 
• 
• 

DATA 

1391 

BLOCK DIAGRAM 

Eight-Bit Parallel Processing 

. Bi-Directional Data Bus 

Sixteen-Bit Address Bus - 65536 Bytes 
of Addressing 

72 Instructions - Variable Length 

Seven Addressing Modes - Direct, Relative, 
Immediate, Indexed, Extended, Implied and 
Accumulator' ' 

Variable Length Stack 

Vectored Restart 

2 Microsecond Illstruction Execution 
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FEATURES 

• 
• 
• 

• 
• 
• 
• 

S6800 
8-BIT 

MICROPROCESSOR 

GNO 40 RESET. 
RAt'f 38 tsc 

" 38 
11m 37 ~ 

VMA '36 OBE 
iiiMi 35 
BA 34 ,1i1W 

Vee 33 DO 
.AO 3Z 01 
AI ,S8800 31 02 
A2 03 
A3 D4 
A4 D6 
AS D6 
A6 67 
A7 ' A15 
AS 1014 
Aii A13 

Al0 A12 
A11 ' GNO 

.... !-~-I IIWO 

.I 

PIN/PACKAGE CONFIGURATION 

Mas.kable Interrupt Vector 

Separate Non-Maw.ble Interrupt - Internal 
Registers Sayed in Stack 

Six Internal Registers - Two Accumulators, 
Index Register, Program Counter, Stack 
Pointer and (;ol)dition Code Register 

Direct Memory Access (DMA) and Multiple 
Processo( Capability 

Clock Riltes as High as ~ MHz 

Simple Bus Inte~face Without TTL 

Halt an\i Single Instruct,ion Execution Capllbility 

\ 

I 
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S6800 
&-BIT MICROPROCESSOR 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage VCC 
Input Voltage Vin 
Operating Temperature Range T A 
Storage Temperature Range Tstg 

DC (STATIC) CHARACTERISTICS 
(V CC = 5.0 V ± S%, T A = 2Soe unless otherwise noted) 

Characteristic 

Input High Voltage (Normal Operating Levels) 
Logic 
if>1,if>2 

Input Low Voltage (Normal Operating Levels) 
Logic 

if>1,if>2 

Clock Overshoot/Undershoot - Input High Level 
- Input Low Level 

Input High Threshold Voltage 
Reset, NMI, Halt, IRQ, Data 

Input Low Threshold Voltage 
Reset, NMI, Halt, IRQ, Data 

Input Leakage Current 
(Vin = 0 to 5.25 V, Vec = 5.25V) Logic* 

if> I ,if>2 

Three-State (Off State) Input Current 
(Vin = 0.4 to 2.4 V,VCC = max) Data 

AO-AlS, R/W 

Output High Voltage 
(lLoad = -100 #-LAdc, VCC = min) 

Output Low Voltage 
(lLoad = 1.6 mAdc, VCC = min) 

Power Dissipation 

Capacitance" 
(Yin = 0, TA = 25°C, f= 1.0 MHz) Logic 

Data, TSC 
q,I,if>2 
AO-AIS, R/W 

Symbol Min. 

VIH + 2.4 
VIHC VCC -0.3 

V1L -0.3 

VILC -0.1 

I 

VCC -0.5 
VOS -0.5 

VIHT 
+ 2.0 

VILT 
-

lin 
-
-

ITSI 
-
-

VOH 
+ 2.4 

VOL 
-

PD -
Cin 

-
-

80 
Cout -

*Except IRQ and NMI, which require 3 kn pullup load resistors for wire-OR capability at optimum operation. 
**Capacitances are periodically sampled rather than ,00% tested .. 

·904 

Typ. 

-

-

-

-

-
-

-

-
: 

-
-

-
-

-

-
0.600 

-
-

120 
-

AIMII. 

-0.3 to +7.0V 
-0.3 to +7.0V 

o to +70°C 
-55 to + 150°C 

Max. Unit 

Vdc 

VCC: 
VCC +0;1 

Vdc 

+0.4 
+0.3 

VCC +0.5 
+O.S 

Vdc 

Vdc 
-

Vdc 

+0.8 

~Adc 

2.5 
100 

#-LAdc 
10 

100 

Vdc 

-
Vdc 

+ 0.4 

1.2 W 

pF 
10 
IS 

160 
12 pF 
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·AIMII. 

AC (DYNAMIC) CHARACTERISTICS 
(VCC = 5.0 volt ± 5%, TA ::: 25°C unless otherwise noted.) 

\ Characteristic Symbol 

Frequenl:Y of Operation f 

Clock Timing for I-MHz Operation (Figure U 
(Cclock = 200 pF) 

CycleTime tcyc 

Clock Pulse Width PW4>H 
(Me~sured at VCC -0.3 V) 4>1 

4>2 

Total </>1 and </>2 UP Time tut 

Rise and Fall Times 4>1,4>2 . tr, tf 
(Measured between 0.3 V and 

VCC -0.3 V) 

Delay Time or Clock Overlap td 

\ 
(Measured at 0.5 V) 

Overshoot/Undershoot Duration tos 

READ/WRITE TIMING 

Min. 

0.1 

1.0 

430 
450 

940 

5.0 

0 

0 

S6800 
8-BIT MICROPROCESSOR 

Typ Max. Unit 

- 1.0 MHz 

- 10 f.J.S 

- 4500 ns 
- 4500 

- - ns 

- 50 ns 

- ns 
9100 

- 40 ns 

Figures 2 and 3, f = 1.0 MHz, Loading = 130 pF and one TTL Load except VMA and BA Loading = 30 pF and' one 

Characteristic Symbol Min. Typ Max. Unit 

Read/Write Setup Time from MPU /TASR - 100 300 ns 

Address Setup Time from MPU TASC - 200 300 ns , 
Memory Read Access Time TACC. - - 575 ns 

tcye - (TASC + TDSU + tr) 

Data Setup Time TDSU 100 - - ns 

Address Setup Time from MPU for VMA TVSC - 150 300 ns 

Data Hold Time TH 10 30 - ns 

Enable High Time for DBE Input TEH 470 - - ns 

Data Setup Time from MPU TASD - 150 200 ns 

FIGURE 1 <- CLOCK TIMING WAVEFORM 

@ Ie MASTER 1977 905 



86800 
8-BtT MICROPROC;ESSOR 

\ AIMII. 

FIGURE 2 - READ DATA FROM MEMORY OR PERIPHERALS 

" ------..... r-I 

~-=~ .... __ ---------..... -_t-- 2.4V 
Rffl:::::~~::~~ 

:::::~~~~~~~~;;;;;;;;;;;8~~ 2.4.V 

ADDRESS 
FROM MPU O.4V 

2.4V 
VMA 

---_~TOSU 

PATAFROM ____ --:-__ :....-----~----~2.0~V~~¢:::l~ MEMORY OR 
PERIPHERALS 0.8 V 

~ DATANOTVAllO 

FIGURE 3 - WRITE DATA IN MEMORY OR PERIPHERALS 

INTERFACE DESCRIPTION 

906 

Label 

(3) 
(37) 

(40) 

F------~-- ',yo --------~ 

~~~~=~~~~O.4V 2.4 V 

O.4V 

2;4V 

~_--+ __ ~~=tE2.4V 
- 0.4 V 

~ DATA NOT VALID 

Function 

Cocks Phase One and Phase Two - Two pins are used for a two-phase non-overlapping 
clock that runs at the Vee voltage lev~l. 

Reset - This,input is used to reset an~ siart the MPU from a power down condition, result
ing from a power failure or an initial start-up of the processor. If a positive edge is detected 
on the input, this will signal theMPU to begin the restart sequence. Thisw!ll start exe~ution 
of a routine to initialize the processor from its reset condition. All the higher order addre~s 
lines will be forced high. For the restart,the last two (FFFE; FFFF) locations in memory 
will be used to load the progr.am that is addressed by the program counter. During the re
start routine, the interrupt mask bit is set and must be reset before the MPU can be inter
rupted by IRQ; 

Reset must be held low for at least eight clock periods after Vee reaches 4.75 voils 
(Figure 4). If Reset goes high prior to the leading edge of ~2, on the next ~I the first restart 
memory vector adilress (FFFE) will appear on the address lines. This location should contain 
the higher order eight bits to be .stored into the program counter. Following, the next 
address FFFF sho'tlld contain the lower order eight bits to be stored into ihe prolUam counter. 
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lMIII.' S6800 
8-BIT MICROPROCESSOR 

, , ; 

FIGURE 4 INITIALIZATION OF MPU AFTER RESTART 

I ~----'---:-----,-----,------:-
VC~75V 

-, _2 

R .... 

VMA 

t+---~~- > 8 Clock Tim .. --'--,----"--.. --1" I II " 
~ t'4-' Fint Instruction Loaded into. MPU 

WZVPZ222Z?222ZUZ22ZVZ2?22ZVZ222222\, I. '. 
, , ' 1.. .. 1 .... 1 .. ...1 , 

Address Out ~ I· L..: AddreSs Out .. Contents of 
" • FFFE ',,' FFFE + FFFF 

"Address Out 
. \ • FFFF 

INTERFACE DESCRIPTION (CONT'D) 
( 

Pin ' Label 

VMA 

AO 
• . ' 
• 
AlS 

TSC 

/00 

• 
• 
D7 

R/W 

@ Ie MASTER 1977' 

(9) 

(25) 

(39) 

(33) 

(26) 

(36) 

(34) 

Func~on' 

Valid Memory Address - This Qutput indicates to' ,peripheral devices that there is a valiq 
address o'n the',add,ess bus. In no'rmal o'peratiQn, this signal shQuld be utifized fo'r enabling 
peripheral interfaces such as the' PIA and ACIA. T4is signal is no't three-state. One standard 

, TT~ IQadand 30 pF may be directly driven bY,thisactive high signal.. 
~ • . ,(" - I , 

Address Bus - Sixteen pins are lIsed fo'r the address buS'_ The Qutputs are three-state bus 
drivers capable ~f driving Qne standard TTL load and 130 pF. When the o'utput is, turned 
o'ff, it is e'ssentially an'o'pen circuit. This permits the MPU to' be used in DMA applicatio'ns • . . - . ' \ 

'Three-State Control - This input causes all o'f the address lines and the Read/Write line to 
go into the o'ff o'r high impedance state. This state wili occur 500 ns after TSC = 2.4 V, 
The Vaiid Memo'ry Address and Bus Available signals will be fQrced lo'w. The data bus is nQt 
affected ,by TSCand has its o'wn enable (Data Bus Enable). In DMAapplicatiQns', the Three
State Co'ntrol line should' be broQght high o'n the, leading edge o'f the Phase One Clo'ck. Tire 
t/>l clo'ck mUst be held in the high state an~ thet/>2 in the low state fo'r this function to' 
o'perate properly. The IIddressbus will then be available for o'ther devices to' directly address 
memo'ry. Since the MPU is a dynamic device, it can be held in this state fo'r o'nly 5.0 p.s o'r , 
destr~Ctio'n o'f data :-viii occur in the MPU. 

Data Bus'~ Eight pins are used fo'r the data bus. It is bi-<iirectio'naI, transferring data to and 
fro'm the memory' and peripheral devices. 4t also' has three-state o'utput buffers capable of 
driving'o'ne standard TTL load at 130 pF. ' , 

Data, Bus Enable - This input is the three'-stat,e co'ntro'l signal fo'r the MPU data blis alld will 
enable the bus drivers when.in the high 'state, This jnput is TTL co'mpati,ble;ho'wever in ' 
no'rmalo'peratio'n, it can be driven by the phase two' c1o'ck. 'During an MPU read cycle, the 
data ·blls drivers will bedisab(ed internally. When it is desjred that ano'ther device co'ntro'l 
the data bus such as in Direct Memo'ry Access (DMA) applicatio'ns, DBE sho'uld be held Io'w. 

Read/Write - This TTLco'mpatible o'utput signals the ,peripherals and memo'ry devices 
whe,ther the MPU is in a Read (high) o'r Write (Io'w) state, The normal standby state of this 
signjll is Read (high). Three-State Co'ntrol go'ing high will turn Read/Write to the off (high
impedance) state. Also'; when the pro'cesso'r ilt halted, it will be in the o'ff ~tate. This o'utput 

, is capable of driving o'ne standard TTL lo'ad and 130 pF. . 
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S6800 
8-BIT MICROPROCESSOR 

INTERFACE DESCRIPTION (CONT'D) 

908 

Pin 

HALT 

BA 

IRQ 

NMI 

Label 

(2) 

(7) 

(4) 

(6) 

Function 

Halt - When this input is in the low state, all activity in the machine will be halted. This 
input is level sensitive. In the halt mode, the machine will stop at the end of an instruction, 
Bus Available will be at a one level, Valid Memory Address will be at a zero, and all other 
three-state lines will be in the three-state mode. 

Tran~ition of the Halt line .must not occur during the last 250 ns of phase one. To insure 
single instruction operation, the Halt line must go high for one Phase One Clock cycle. 

Bus Available - The Bus Available signal will normally be in the low state; when activated, it 
will go to the high state indicating that the microprocessor has stopped and that. the address 
bus is available. This will occur if the Halt line is in the low state or the processor is in the 
WAIT state as a result of the execution of aWAIT instruction. At such time, all three-state 
output.. drivers will go to their off state and other outputs to their normally inactive level. 
The processor is removed from the WAIT state by the occurrence of a maskable (mask bit 
I = O)or nonmaskable interrupt. This output is capable of driving one standard TTL load 
and 30 pF. 

Interrupt Request - This level sensitive input requests that an interrupt sequence be gener
ated within the machine. The processor will wait until it completes the current instruction 
that is being executed before it recognizes the request. At that time, if the interrupt mask 
bit in the Condition Code Register is not set, the machine will begin an interrupt sequence. 
The Index Register, Program Counter, Accumulators, and Condition Code Register are 
stored away on the stack. Next the MPU will respond to the interrupt request by setting the 
interrupt mask bit high so that no further interrupts may occur. At the end of the cycle, 
a 16-bit address will be loaded that pOints to a vectoring' address which is located in memory 
locations FFF8 and FFF9. An address loaded at these I~cations causes the MPU to branch 
to an interrupt routine in memory. 

The Halt Une must be in the high state for interrupts to be recognized. 

The IRQ has a high impedance pullup device internal to the chip; however a 3 krl external 
resistor to VCC should be used forwire-OR and optimum control of interrupts. 

Non-Maskable Interrupt A low-going edge on this input requests .that a non-mask interrupt 
sequence be generated within the processor. As with the Interrupt Request signal, the 
processor will complete the current instruction that is being executed before it recognizes 
the NMI signal. The interrupt mask bit in the Condition Code Register has no effect on NMI. 

The Index Register, Program Counter, Accumulators, and Condition Code Register are 
stored away in the stack. At the end of the cycle, a 16-bit address will be loaded that 
points to a vectoring address which is located in memory locations FFFC and FFFD. An 
address-loaded at these locations causes the MPU to branch to a non-maskable interrupt 
routine in memory. 

NMI has a high impedance pullup resistor internal to the chip; however a 3 kH external 
resistor to VCC should be used for wire-OR-and optimum control of interrupts. 

Inputs IRQ and NMI are hardware interrupt lines that are acknowledged during ¢2 an\! will 
start the interrupt routine 011 the ¢I following the completion of an instruction. 

INTERRUPTS- As outlined in the interface description the S6800 requires a 16-bit vector 
address to indicate the location of routines for Restart, Non-maskable Interrupt, and 
Maskable Interrupt. Adtlitionally an address is required for the Software Interrupt Instruction 
(SWI). The processor assumes the uppermost eight memory locations, FFF8 - FFFF, are 
assigned as interrupt vector addresses as defined in Figure 5. 

After cOl;npleting the current instruction execution the processor checks for an 
allowable interrupt request via the IRQ or NMI inputs as shown by the simplified flow 
chart in Figure 6. Recognition of either external interrupt request ora Wait for Interrupt 
(WAI). or Software Interrupt (SWI) instruction causes the contents of the Index Register, 
Program Counter, Accumulators and Condition Code Register to be transferred to the stack 
as shown in Figure 7. 
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AJMII. 

FIGURE 5 MEMORY MAP FOR INTERRUPT VECTORS 

Vector 
Description 

MS LS 

FFFE FFFF Restart 

FFFC FFFD Non-maskable Interrupt 

FFFA FFFB Software Interrupt 

FFF8 FFF9 Interrupt Reque~t 

FIGURE 7 - SAVING THE STATUS OF 
THE MICROPROCESSOR IN THE STACK 

m-2 
m-l 

m 

m + 1 

m+2 

© Ie MASTER 1977 

I I 
BEFORE 

SP 

--~T 
"'I 

I 

m-9 

m-8 
m-7 

m-6 
m-5 
m-4 

m-3 
m-2 
m -1 

m 

m + l' 

m+2 

SP = Stack Pointer 
CC = Condition Codes 

I 
I I 

AFTER 

Also called the Processor Status Byte) 
ACeB = Accumulator B 
ACCA = Accumulator A 

IXH = Index Register, Higher Order 8 Bits 
IXL = Index Register, Lower Order 8 Bits 
PCH =-Program Coul"!ter. Higher Order 8 ~itt 
PCl = Program Counter. Lower ,Order 8 Bits 

S6800 
8-BIT MICROPROCESSOR 

, FIGURE 6 - MPU FLOW CHART 

FIGURE 8 - PROGRAMMING MODEL OF THE 
MICROPROCESSOR 

7 0 

I ACCA I ACCUMULA TOR A 

7 0 

I Acea I ~CCUMULA TOR B 

,. 0 

I IX I INDEX REGISTER 

0 

I PC I PROGRAM COUNTER 

,. 0 

( SP I STACK POINTER 

0 

CONDIT10N CODES 
REGISTER 

CAARY (FROM BIT 71 

OVERFLOW 

ZERO 

NEGATIVE 

INTERRUPT MASK BIT 

HALF CARRV (FROM SIT J) 
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S6800 
8-BITMICRQPROCESSOR 

MPUREGISTERS 

The MPU has three 16·bit registers and three 8·bit regis
ters available for use by the programmer. 

,Pre>gl'lm,l Counter - The program counter is a twobyte (16· 
bits) register that points to the c~rrent program address. 

Stack Pointer - The stack pointer is Ii two byte register that 
contains the address of the next available location in an ex:· 
ternal push·down/pop.up stack. This stack is normally a 
'random access~eadlWrite memory that may have any loca· 
tion (address) that is convenient. In those applications that 
require storage of information in the stack when power is lost" 
the stack must be non-volatile. 

MPU ADDRESSING MODES 

The' S6800 eight·bit microprocessing unit has seven 
address modes that can be used by a programmer, with the 
addressing mode a function of both the type of instruction 
and the coding within the instruction. A summary of the 
addressing modes for a particular instruction can be found 
in Figure 9 along with the associated instruction execution 
time that, is given in machine cycles. With a clock frequency 
of 1 MHz, these times would' be microseconds. 

ACCUMULATOR ADDRESSING (ACCX) 

. I OPCODE I 
A single byte instruction addressmg operands only in 

accumulator A or accumulator B. 

IMPLIED ADDRESSING 

Single byte .instruction where the operand address is im
plied by the instruction definition (Le., Stack Pointer, Index 
Register or Condition Register). 

IMMEDIATE ADDRESSING 

OPCOD£ 
IMMEDIATE 
OPERAND 

Two or three byte instructions with an eight or sixteen 
bit-operand respectively. For accumulator operations the eight 
bit operand is contained in the second, ,byte of a two byte 
instruction.' For Index Register operations (e.g. LDX)' sixteen 
bit operand is contained in the secopd and third byte of a three, 
byte instruction. 

910 

"~MII: 

Index Register - The index register is a two byte register 
that is used to store data or a sixteen bit memory address for 
the Indexed mode of memory addreSSing. 

Accumulators - The MPU contains two 8·~it accumulators 
th~t are used to hold operands and results from the arithmetic 
logic unit (ALU). " 

Condition Code Register ::- The condition code register indio 
cates the resuits, of an Arithmetic Logic Unit operation: 

. Negative (N)~ Zero (Z), Overflow (V), Carry from bit 7 (C), 
and half ~arry from bit 3 (H). These bits of the Condition 
Code Register are used as testable conditions for the condi· 
tional branch instructions. Bit 4 is the interrupt mask bit (I). 
The unused bits of the Condition Code Register (b6 and b7) 
are ones. 

DIRECT ADQRESSING 

. r OP fOOl:: I A'?9.R~SS I 0--55 

Two byte instructions with the address of the operand 
contained in the second byte.of the instruction. This rormat 
allows direct' addressing of operand~ within the first 256 
memory locations. ' 

EXTENDED ADDRESSING 

OP ('001: 'I ADDRI:SS I AllDRI:::SS 
H1GHt::R r lOWI::R 

I 

Three byte instructions with the higher eight bits of the 
operand address contained in the second byte and the lower 
eight bits of address contained in the third byte of the instruc
tion. This format allows direct addressing of all 65,536 
memory locations. 

INDEXED ADDRESSING 

I OPCO~ I ~~P1ss I 
Two byte instructions where the 8 bit unsigned address 

contained in the second byte of the instruction is added to 
the sixteen bit Index Register resulting in a sixt,een bit 
effective address. The effective address is stored in a temporary 
register and the contents of the IndeX Register are unchanged. 

UtA TIVE ADDRESSING' 

Two byte instructions where the relative address con· 
tained in the second byte of the Injstruction is added to the 
sixteen bit program counter plus two. The relative address is 

( , 
interpreted as a two's complement number allowing relative 
addressing Vlithin a range of"" 125 to + 129 bytes of the present 
instruction. 
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AMII. 
FIGURE 9 -S68OO INSTRUCTION SET 
, , 

\ Addmiinl Mode 

Implied rmmediate Direct Extended Indexed Relative 

Instruction \ Mne~onic OP MC Pli OP MC PB OP MC PB OP MCPB ()p MC ,PB OP MC PB 

Load accumul.tor LOAA 86 2 2 96 3 2 B6 4 3 ",0\\6 5 2, 
LDAB C6 2 2 D6 ~ 2 F6 4 1 E6 5, 2 

,Load stack pointer LOS SE 3 3 '9E. 4 2 ' BE 5 3, AE 6 2 

Load iDdex LUX CE :I 3 OE ~ 2 FE S ,3' EE ~ 2 
register , 
Store accumulalor S1AA 97 4 2 B7' S 3 A7 6 2 

STAB 07 4 2 F7,S 3 E7 6 2 
,Store ,stack STS 9F' 5 2 BF 6 3 AF 7 2 
pointer -
Store index STX OF 5 2 FF 6 3 EF 7, 2 
register 

, Transfer accomu- I 
laion TAB 16' 2 ,I , 

TBA 17 '2 I 
~ 

Transfer Acc. 10 I 
\XInd. reg. TAP 06 2 I 
Transfer condo reg. 
to Ace. TPA 07 21 I 
Transfer sIck ptr 10 , 

, 

index TSX 30 4 I' 
Ttansfer Index to 
,tckptr TXS 35 4 I 
Pun data PULA 32 " 1 

PULB 33 4 1 

Push data PSHA 36 4 1 
/ 

PSHB 37 4' I 

Add accumulators ABA 1,8 2 I 
Add ADDA 8B 2 2 9B 3 2 BB 4 3 AB 5 2 

ADDB' CB 2 2 DB 3 2 F8 4 3 EB 5 2 
Add wilh carry ADCA 89 2 2 99 3 2 ( ! B9 4 3, A9 5 . 2 

ADCB C9. 2 2- 00 3 2 F9 4 3 'E9 5 2 
~ubtract 
accumulators SBA 10 2 1 
Subtract SUBA ao 2 2 90 3 2 DO 4 3 AO 5 2 

SUBB CO 2 2 DO 3 2 FO 4 3 EO 5 2 
Subtract with 
carry SBCA 82 2 2 192 3 2 B2 ,4 3 A2 5 2 

SBCB C2 2 2 02 3 2 F2 4 3 E2 5 2 -
Increment INCA 4C 2 I 

INCB 5C 2 1 i 
INC 7C 6 3 6C 7 2 -

Increment stack \ 

pointer " INS ' 31 4 1 
Increrrient iJidex 
reg. - INX 08 4 r 
Decrement DEeA 4A 2 1 \ 

"- DEeB ,SA 2 1 
DEC '7A 6 3 6A 7 2 

Decrement atack -, / 
\ 

pointer DES 34 4 1 
'Decrement 'index 
resiSter DEX 09 4 I 
Complement (I's) COMA 43, i- 1 

COMB 53 2 1 

" , 
COM , 73 6 3 63 7 2 

Complement (2's) NEGA 40 2 1 
NEeD so 2 1 
NE(i., 70 6 ·3 60 7 2 

DeclmII adjust 
lCCWIIIIIator DAA ' 19 2 1 

OP .. Op~raiion Code' Me" Number of MPU Cycles 
I ' 

PB = Number of Program Bytes 
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S6800 
8-BIT MICROPRO~ESSOR 

Conditio~ Reg 

Boolean! Arith ' 51 413121110 

Operation HjllNlllVIC 
M~A .1. t t R • 
M~B .1. t I R • 

M~SPH.(M+ I) ~ • 'I t R ., 
~SPL' 

M'-'XH.(M+lj • • 'I t R. 
~XL 
A~M • • t I R. 
B-M • • t R., 

SPH ~ M, SPL ~, • () I R. 
(M+ I) 

, 
XH~t.!.XL- • • 9 I R • 
(M + Il 

A-B • • I I R. 
B-A • • I I R. 

A-+CCR Nole 12-

CC~ -+ A •• •••• 
SP+ I-X •• •••• 
X-I-+SP •• •••• 
Sp+ I-SP.Msp ., . •••• 
-A 
Sp+ I-SP, •• •••• 
Msp-B 

,A '+ Msp, Sp,- 1 •• .. -. ~ 
-Sp 
B~MSp,SP- I •• •••• 
~Sp 

A+B+A I, • 1 1 I 1 
A+M-,.A I· 1 1 1 1 
B+M~B I· I 1 1 I 
A+M:I'C-+A I· Itt I 
1!+M+C-+S t. 1 I t 1 

A-B"'A Ii • I I I I 
A-M-+A •• I I I I 
B'-&l ... B •• 1 i I I 

A-M-C-+A' •• t I I I 
B-M-C..,B •• t I I I 

A+ l"'A •• tIS ~ 
B'+I~B •• I I 5 ~ 
M'+I~M .~ I I 5 ~ 

,Sp+ I"'SP ••• .. ~ 
X+,I"'X ••• I. Ii 

A-J-+A • • I 
14. 

B-i"'B • 
• I 

I 4 " 'M-1:+M '. • I 
4. 

" .. 
SP-I. ... SP ••• ••• 

I 
X-l"'X • e,. 'II •• 
'A ... A , •• t IRS 
If'''B • • t t R S 
lii':'M • • I I R SI 

OO-A"'A •• I * I 2 
OO:, .. i! ... B • • t * 1 

2' , 

OO-M"'M • • I I I 2,,1 

.·t I I 3 
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AMII. S6800 
8-BIT MICROPROCESSOR 

FIGURE 9 S6800 INSTR,UCTION SET (CONT'D) . 
Addressin& Mode Condil~Reg 

Implied Immediale Direcl Exlended Indexed Relalive Boolean/ Arilh 5~131111 \0 
Ins,truction Mnemonic OP Me PB OP MC PB OP MC PB OP MC PB OP MC PB OP MC PB OjIeration "lIINlzI"IC 

Lopcal and ANOA 84 2 2 94 3 2 B4 4 3 A4 5 2 A.M-A • .' * * Ri· 
/ ANOB C4 2 2 D4 3, 2 F4. 4 3 E4 5 2 B.M-B •• * * R. 

Inclusive or ORA A 8A 2 2 9A 3 2 BA 4 3 AA 5 2 A+M-A • • * * R. 

ORAB CA 2 2 OA 3 2 FA 4· 3 EA 5 2 B+M-B • • * ; R. 

Exclusive or EORA 88 2 2 98 3 2 B8 4 3 A8 5 2 A@M-A • • ; * R. 

EaRB C8 2 2 08 3 2 F8 4 3 E8 5 2 B@M-B • • t * R. 

Shift left arithmetic ASLA 48 2 I 
AI -

• • * ; 6 * 
ASlB 58 2 I B D 4- aIDJ]J3 --0 •• t * 6 * 
ASl 78 6 3 68 1 2 

M C b7 bO • • t * 6 * 
Shifl right 
arithmetic ASRA 47 2 I 

AI 
•• ; * 6 * 

ASRB 51 2 I B~-O •• t * 6 * 
ASR 17 6 3 61 1 2 M b7 bO C •• * * 6 t 

Shifl fisht logical LSRA 44 2 I 
At -

•• I: ; 6 * 
lSRIi 54 2 I I B 0-=-0 • • ; 6 t· 
LSR 14 6 3 64 1 2 M b7 bO C •• III * 6 * 

Rotale lefl . ROLA 49 2 I 
At 

•• * * 6 * ROlB 59 2 I B LiJ _ ;m;:;:m:J •• * * 6 * 
ROL 79 6 3 69 1 2 M C b7-bO •• ; ; 6 t 

Rolateright RORA 46 2 I AI ' •• t * 6' t 
RORB ,56 2 I B LiJ - a:;:;::;m;::J •• ; * 6 t 
ROR 16 6 3 66 1 2 M C b7-bO •• t t 6 t 

Compare &Ccumu· 
II 2 A-B •• t t t t Iators CBA I 

Compare CMPA 81,2 2 91 3 2 BI 4 3 AI 5 2 A-M •• t t t t 
CMPB CI 2 2 01 3 2 FI 4 3 EI 5 2 B-M •• t ; ; t 

Compare index 
Be 5 t 8. register CPX 8C 3 3 9C 4 .2 3 AC 6 2 XH-'M,XL-(M+I) •• 7 

Test (zero or 
40 tlR R minus) TSTA 2 I A-OO •• t 

TSTB SO 2 I , B-OO •• t tlR It 
TST 10 6 3 60 7. 2 M-OO • • t t ~R 

Bit test BITA 85 2 2 95 3 2 B5 4 . 3 AS 5 2 A.M • • t t Ri· 
BITB C5 2 2 D5 3 2 F5 4 3 E5 5 2 B.M • • t ; Ri· 

TEST 

Branch BRA 20 4 2 •• •••• 
Branch if carry 
clear BeC 24 4 2 'C=O • • •••• 
Branch if carry 
set BeS 25 4 2 C=I •• •••• 
Branch if o\'erflow 
clear BVC 28 4 2 V-O •• . ' ... 
Branch if overflow 
set, BVS 29 4 2 V= I •• •••• 
Branbh if equal to 

BEQ zero I 
27 4 2 Z=I •• •••• 

Branch if greater 
N(f)V=O or equal 10 zero ooE 2C 4 2 • • •••• 

Branch if greater 
Z+(N(f)V)=O than zero ooT 2E 4 2 •• •••• 

Branch if lell 
than Zero BLT 2D 4 2 N(f)V=1 •• •••• 
Branch if less than 
or equal 10 zero BLE 2F 4 2 Z+(N(f)V)-1 •• •••• 
B"nch if not equal 

2 Z=O to zero BNE 26 4 •• •••• 
Branch if minus 8M1 2B 4 2 N-I •• •••• 
Branch if plus BPL 2A 4 2 N=O •• •••• 
Branch ifhi&ber BHI 22 4 2 C+Z=O •• •••• 
Branch if lower 
91' same BLS 23 4 2 C+Z=I •• •••• 

,op = Operation Code Me = Number of MPU Cycles PB = Number of Program Bytes 

I, 
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AMII. S6800 
8-BIT MICROPROCESSOR 

FIGURE 9 S6800 INSTRUCTION SET (CONT'D) 
./ ' 

ImpliJd 

Instruction Mnemonic OP MC PB 

'Branch to 
subroutine BSR 

,Jump to 
subroutine JSR 

,Jump JMP 
Return ·from 
subroutine RTS 39 5 I 
Retur~ from 
interrupt RTI 38 10 I 
Software interrupt SWI '3F 12 I 
Wait for interrupt WAI 
No ~peration NOP 

Clear CLRA 
CLR8 
GLR 

Clear carry CLC 
CI~ar interrupt 
mask CLI 
Clear overflow CLV 
Set carry SEC 
Set interrupt 
mask SEI 
Set overflow SEV 

CONDITION CODE SYMBOLS: 

l:I 
I 
N 
Z 
V 

'C 
R 
S 

~f-carry from bit 3; 
Interrupt mask 
Negative (sign bit) 
Zero (byte) 
Overflow, 2's cpmplement 
Carry from bit 7 
Reset Always 
Set Always 

3E 'I I 
02 2 I 

'4F 2 I 
5F, 2 I 

OC 2 I 

OE 2 I 
OA 2 I 
00 2 1 , ' . 
OF 2 ,I 
08 2 I 

* • 
Test ahd set if true, cleared othetwise 
Not Affected 

Direct 

OP MC PB 

'. 

, \ I Addressing Mod .. 

Immediate Extended Indexed Relative 
I!<>olean/ Arith 

OP MC PB OPMC PB OP MC PB OP MC PB Operatjon 

80 8 2 ~ 
, See 

BO 9 3 AO' 8 2 Special 
7E 3 3 6E 4 2 Operations 

\ 
, 

PC+I->PC 

00'" A 
00->8, 

7F 6 3 6F 7 2 OO->M 
O"'C 

0"" 
0 ... V 
I->C 

I"'. 
I-+V 

i 

LEGEND: 

OP 
MC 
PB 
+ 

• 
MSp 
+ 
Ef> 
M 

o 
00 

Operation Code (Hexadecimal): 
Number of MPU Cycles; 
Number of Program Bytes; 
Arithmetic Plus; 
Arithmetic Minus; 
Boolean AND; 
Contents of memory location pointed to by Stack Pointer; 
Boolean Inclusive OR; , 
Boolean Exclusive OR; 
Complement of M; 
Transfer Into; 
Bit = Zero; ...... 
Byte = Zero; 

I 

\ 

Condition Reg, 

sl~~~ 110 

HIJlNjzlvlc 

• • ,. • • 
•• •• •• 
•• • • • • 

-•• • • •• 
Note 10 

• S · .. • • • I. ••• .'. •• •• 
• • RS RR 

•• RS RR 

• • RS il-R 
•• •• • R 

• R •• ' .. 
• • •• R. 

•• • • • S 

• S •• •• 
• • •• S. 

Note ~ Accumulator addres.sing mode instructiol1S are included in the IMPLIED addressing. 

CONDITION CODE REGISTER NOTES: 

1 
2 
3 
4 
S 
6 
7 

,8 
9 
10 
11 
12 

(Bit V) 
(BitC) 
(Bit C) 
(Bit V) 

(Bit V) 

(Bit V) 

(Bit N) 
(Bit V) 

(Bit N) 
(AU) 
(Bit I) 
(ALL) 

@ Ie MASTER 1977 

(Bit set if test is true and cleared otherwise) 
Test: Result = 100ooo00? 
Test: Result = 00000000? 
Test: Decimal value of most significant BCD Character greater than nine? (Not cleared if previously set.) 
Test: Operand = 10000000,prior to execution? 
Test: Operand = 011111 i 1 prior to execution? 
Test: Set equal to result of N • C after shift has occurred. 
Test: Sign bit of most significant (MJ) byte := I? 
Test: 2's complement overflow,from subtraction of MS bytes? 
Test: Result less than zero? (Bit IS = 1) 
Load Condition Code Register from Stack. (See Special Operations) 
Set when interrupt occurs, if previously set, a Non·Maskable Interrupt is required to exit the wait state. 
Set accotding to the contents of Accumulator A ' 
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S6800 
8-BIT MICROPROCESSOR AIMII. 
SPECIAL OPERATIONS 

JMP, JUMP; 

I'!; MAIN PROG-RAM !'l;. MAIN PROGRAM ~ 

n 6E i"'JMP 

,,"_0 I n 7E '" JMP 

.. 0,0 I "., K '" OFFSET n + 1 KH = NEXT ADDRESS 

n+2 KL '" NEXT ADDRESS 

X+KI N'EXT INSTRUCTION I 
K I NEXT INSTRUCTION I 

, JSR, JUMP TO SUBROUTINE: 

I'!; MAIN PROGRAM Sf' STACK I'!; SUBROUTINE 

INDXD I n~ AD'" JSR '¢ 
_____ SP ~ 2 

INX+ KI 1s1 SUBR. INSTR. 

n + 1 K '" OFFSET- SP - 1 (n'" 2) H , 
n+2 NExT MAIN I~STR. SP In + 2) L 

;OK'" a·BIT UNSIGNED VALUE (n + 2) H AND In ~ 2),l FORM n + 2 

"~O I !'l;. MAIN PROGRAM Sf' STACK p~ SUBROUTINE 

n SO'" JSR -----. sp - 2 S 1st SUSR. INSTA. 

\ ,n + 1 SH '" SUaR. ADDA. ¢ 80-1 In + 3) H 

n+2 Sl '" SUSR. ADDR. SP In + 3) L (S FORMED FROM SH AND Sl) 

n+3 NEXT MAIN INSrR. --... '" STACK POINTER 
AFTER EXECUTION. 

BSR, BRANCH TO SUBROUTINE: 

!'l;. MAIN PROGRAM 80 STACK f!; ,SUBROUTINE 

n 80'" eSR ~SP-2 n" 2! K 1st SUBR. INSTR. 

n + 1 ~ K = OFFSET· ¢ SP -, In + 2) H 

n+2 NEXT MAIN INSTR. 80 1n + 2) l 

+K - 7·BIT SIGN'ED VALUE; n + 2 FORMED FROM In + 2)H 
AND 1n + 2}l 

RTS, RETURN FROM SUBROUTINE: 

f!; SUBROUTINE !if STACK !'l;. MAIN PROGRAM 

sl 39'" RTS Ie> SP+~rn 
n NEXT MAIN INSTR. 

-- SP + 2 nL 

SWI. SOFTWARE INTERRUPT 

"l<. MAIN PRDGRAM ~ INTERRUPT PROGRAM 

n I 3F = SWI I ml INT. ROUTINE 

I !if STACK 
~ - 80 -7 mH = 1H - 0005} 

80 - 6 cc ml = (H - 0004) 

H'" ADDRESS WITH 
80 - 5 ACCS All ADDRESS LINES 

IN HIGH STATE 
SP ~ 4 ACCA 

SP - 3 XH 

SI>-2 XL 

80- 1 (n + 1lH 

SP In + 11l 

WAI, WAIT FOR INTERRUPT ~ 
STACK 

"l<. MAIN PRQGRAM - 80-7 PC INTERRUPT PROGRAM 

n I 3E=WAI I 80 - 6 CC m\ INT. ROUTINE I· 80 - 5 ACCS 

80-' ACCA mH:; IH - 0007) 

ml = 1H - 00061 
80 - 3 XH H:; ADDRESS WITH 

SP - 2 XL 
ALL ADDRESS LINES 
IN HIGH STATE 

80 -1 In + 11H 

SP In + 1)L 
PROGRAM PROCEEDS AT m ONLY AFTER 
EXTERNAL INTERRUPT REQUEST 

RTI. RETURN FROM INTERRUPT: 

f!; INTERRUPT PROGRAM Sf' STACK f!; MAIN PROGRAM 

S I 38- RTI \¢ 80 n I NEXT MAIN INSTR. J 
SP+ 1 CC I I 
80 +2 ACCa 

I 

SP+ 3 ACCA 

80+' XH\ 

SP +5 XL 

80 + 6 "H - 51' + 7 . "L 
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AIMII. 

SYSTEMS OPERATION 

To demonstrate the great versatility of the functional 
building block concept, a typical system configuration is 
shown. This configuration will demonstrate how easily a basic 
system may be upgraded and expanded for, a number of 
different applications. 

The Microprocessing Unit' (MPU) may be configured 
with a Read Only Memory (ROM), Random Access Memory 
(RAM), a Peripheral Interface Adapter (PIA), restart circuitry 
and, clock circuitry to form a minimum functional system 
(Figure 10). Such a system can easily be adapted for a number 
of small scale applications by simply changing the content of 
the ROM. 

TWO-PHASE CLOCK CIRCUITRY AND TIMING-'The 
MPU requires a two-phase non-overlapping dock which has a 
frequency range as high as I MHz. In addition to the two 
phases, this circuit should also generate an enable signal E, 
and its complement £, to enable ROMs, RAMs, PIAs and 
ACIAs. This Enable signal and its complement is obtained by 
ANDing 1>2 and VMA (Valid Memory Address). 

CHIP SELECTION AND ADDRESSING-The minimum 
system configuration permits direct selection of the ROM, 
RAM, ACIA and PIA without the use of special TTL select 
logic. This is accomplished by simply wiring the address lines 
AI3 and Al4 to the Enable or chip select lines on the 
memories and PIA. This permits the devices to be addressed 
as follows: 

© 10 MASTER 1977 

Device 

RAM 
PIA 
ROM 

A14 

o 
o 

A13 

o 

S6800 
8-BIT MICROPROCESSOR 

Hex Addresses 

0000-;-007F 
2004-2007 (Registers) 

6000-63FF 

Other addressing schemes can be utilized which use any 
combination of two of the Jines AIO through A14 for chip 
selection. ' , 

PERIPHERAL CONTROL-All control and timing for 
the peripherals that are connected to the PIA is accomplished 
by software routines under the control of the MPU. 

RESTART AND NON-MASKABLE INTERRUPT-Since 
this basic system does not have a nonvolatile RAM, special 
circuitry to handle loss of power using NMlis not required. 
Circuitry is, however, required to insure proper initialization 
,of the MPU when power is turned on. This circuit should 
insure that the Restart signal is held low for eight 1> 1 clock 
cycles after the VCC power supply reaches a voltage of 
approximately 4.75 volts DC. Also, in order to insure that a 
PIA or ACIA is not inadvertently selected during the power-on 
sequence, Three-State Control (TSC) should be held high until 
the positive ,transition of Restart. 

HALT-The Halt line is tied to V CC .and will auto
matically place the MPU in the run state when power is turned 
on. This signal may be used to halt the MPU if a switch is 
used to tie the line to ground for HALT and to V CC for 
RUN. ' 
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S6810 
128 X 8 STATIC 
READ/WRITE-MEMORY 

·AO (231 

AI (221 

A2 (211 
ADDRESS 

A3 (201 DECODE 

A4 (191 

AS (1.1 

A6 (171 

:~~~i (161+-----'4 .. 

E3 (131 '-r----..... 
EO (101 

Eli (1SI-+----<*-
E4 (141-+----01 
E2 (121-+----01 

E1 t111-+----:lI. 

(II (241 
GND Vee (+SVI 

BLOCK DIAGRAM 

(21 DO 

(3101 

(4102 

(5103 

(6104 

(7105 

(8106 

19107 

® 
AMERICAN MICROSYSTEMS, INC. 

., 

fi 

n 

1'·:'--' 
I ' 

PIN/PACKAGE CONFIGURATION 

FEATURES 

• • 
• 
• 
• 

Organized as 128 Bytes of 8 Bits 

Static. Operation 

Bi-DirectionaIThree-State Data Input/Output 

Six Chip Enable Inputs (Four Active Low, Two 
Active High) 

FUNCTIONAL DESCRIPTION 

The S6810 is a static 128 x 8 Read/Write Memory de
signed and organized to be compatible with .the S6800 Micro
processor. Interfacing to the S6810 consists of an 8 Bit Bi
directional Data Bus, Seven Address Lines,a single Read/Write 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage VCC 
Input Voltage Vin 
Operating Temperature Range T A 
Storage Temperature Range Tstg 

916' 

• 
• 
• 

Single 5-Volt Power Supply 

TTL Compatible 

Maximum Access Time = 1.0J.lS for S6810 
575 ns for S6810-1 

Control line, and six Chip Enable lines, four negative and two 
positive. 

For ease of use, the S6810 is a totally static memory 
requiring no clocks or cell refresh. The S6810 is fabricated 
with N channel silicon gate technology to be fully DTL/TTL 
compatible with only a single +5 volt power supply required. 

":0.3 to +7.0V 
-0.3 to+7.0V 

o to +70°C 
-55 to +150°C 
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AIMII. 
DC (STATIC) CHARACTERISTICS 
(VCC = 5.0 Volt ± 5%; TA = 25°C unless otherwise noted) 

Characteristic 

Input High Voltage(NormaIOperatingLevels) 

Input Low Voltag~(N6rmaIOperatingLevels) 

Input Current (An, R/W, En, En) 
(Vin = 0 to 5.25 V) 

Input High Threshold Voltage 

Input Low Threshold Voltage 

Output High Voltage (IOH = -100 p.A) 

Output Low Voltage (lO( = 1.6 rnA) 

Output Leakage Current (DO:::: D7) 
\ (VO = 2.4 V, E = 0.4 V, E = 2.4 V) 

. Output Leakage Current (DO - D7) 
(VO = 0.4 V, E = 0.4 V, E= 2.4 V) 

Supply Current (VCC = 5.25 V, TA = O°C) 

Input Capacitance 

Output Capacitance 

AC (DYNAMIC) CHARACTERISTICS 
(VCC= 5.0 Volt +-5%, TA = O°C to + 70°C) 

Characteristic 

Address Setup Time 

Address Hold Time 

Chip Enable Pulse Width S6810 
S681O-1 

FIGURE I - AC TEST LOAD 

Symbol 

VIH 

VIL 

lin 

VIHT 

VILT 

VOH 

VOL 

IUH 

ILOL 

ICC 

CIN 

COUT 

Min. Typ. 

2.4 -

-.0.3 -

- -, 

2.0 -

- -

2.4 -

- -

- -

- -

- -

-c -

- c-

Symbol 

tAS 

tAH 

tcs 

s.ov 

RL = 2.51< 

TEST POINTC>-..-...-iO ..... ~:~~~ 
130pF" 

·'ncIudes Jig Capecitance 

© Ie MASTER 1977 

MMD7000 
OR.£QUIV 

S6810 
128X8 STATIC READ/WRITE MEMORY 

. Max. Unit Condition 

5.25 V 

0.4 V 

2.5 /1.A 

- V 

0.8 V 

- V 

0.4 V 

10 p.A 

10 p.A 

130 rnA 

7.5 pF f= 1.0MHz, TA = 2SoC 

IS pF 

Min. Max. Unit 

30 - ns 

0 - ns 

800 - ns 
400 , 
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S6810 _ . 
128 X 8 STATIC READ/WRITE MEMORY· 

READ CYCLE 
(All timing with tr = tf = 20 ns, Load of Figure 1) 

Characteristic 

Read Cycle Time . S6810 
S6810-1 

Output Enable Delay Time S6810 
S681O-1 

Ouqmt Disable Delay Time S6810 
S6810-1 

Read Access Time S6810 
S6810-1 

WRITE CYCLE 
. (All ti~ing with tr = tf = 20 ns, Load of Figure 'I) 

Characteristic 

Write Cycle Time S6810 
86810-1 

Write Pulse Width S6810 
S6810-1 'C. .. 

Write Pulse Hold Time S6810 
S681O-1 

Data Setup Time S6810 
S6810-1 

Data Hold Time S6810 
S6810-1 

TIMING CHARACTERISTICS 

ADDRESS 

CHIP SELECT 

CHIP SELECT 

READIWRITE 

DOUT 

918 

READ CYCLE TIMING 

2.4V 

O.4V 
2.4V ~+_~~ ____ -\ 

O.4V 

2.4V 

o.4v--I,..-!'---..,-_J 

, 2.4V 

O.4V 

2.4V --Iool-t,~ -!~.'-~--""""'I 

O.4V ____ -'-, ____ -'I 

o DON'T CARE 

,AIMII. 

Symbol . Min. ~ax. Unit 

tcyc(R) 1000 -
, 

ns 
575 - ns 

tED - 400 ns 
- 300 ns 

tDD 10 200 ns 
10 150 ns 

tacc - 1000 ns 
- 575 ns , 

Syptbol Min. Max .. Unit 

tcyc(W) 1000 - ns 
500 - ns 

twp ·800 - ns 
400 - ns 

twH 1000 - ns 
500 - ns 

tos 500 - ns 
·300 - ns 

tDH 0 - ns 

WRITE CYCLE TIMING 

ADDRESS . 

CHIP SELECT 

CHIP SELECT 

2.4V 

RIW 

O.4V ---....... -:--~--.tt-~--
2.4V-.............. ..... 

.O.4V ___ .......... 

DDDN'TCARE 
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,IflOA 38 .. CA' .. CAl 

00 33 

0' J7 

0' 31 

03 30 

"" 
,. 

05 28 

OS " 
0' ,. 

2 'A. 

3 PA' 

· PA2 

PEAIPHERAl • PA' INTERFAf;£ 

• • 'M 
J PM 

• PM 

• .. , 
Vee:' '11'(10 
GND' PIN 1 

,. P •• 

" PO' 

12 P82 

es. " 
PERIPHERAL " PO, 
INTERFACE 

e50 ,. • ,. Po. 

OS> " 
15 "85 

• so ,. ,. ... 
.5O ,. " 

_.7 
.... 21 

ENABLE ,. 
"un ,. 

I GND 
PAO 
PA1 
PAZ 
PA3 
PA4 
PA5 
PA6 
PA7 
pso 
P81 
P82 
P83 
P84 
P85 

,PB6 
PB7 
CB1 

, CB2 
VCC 

---------

,S6810 
PERIPHERAL INTERFACE 

ADAPTER (PIA.) 

,. 
CA1 

2 CA2 
ilmA 
rmm 
RSO 
RS1 
REID 
00 . 01 

56820 02 

p5 
D6 
07 
E 

24 CS1 
23 ~ 
22 CSO ( 
21 RtW 

2JMO r-I:I'"-! IMAXI 
I I 

L--'-~_.;_----.,...t_ 18 C81 

'I eN 

BLOCK DIAGRAM PIN/PACKAGE CONFIGURATION 

FEATURES 

• 8-Bit Bidirectional Data Bus for Communication 
with the MPU ,. I 

• Two Bidirectional 8-Bit Buses for Interface to 
Peripherals 

• Two Programmable Control Registers 

• (, Two Programmable Data Direction'Regis'ter$ 

• FOll:r Individually-Controlled Interrupt Input 
Lines; Two Usable as Peripheral Control 
Outputs 

FUNCTIONAL DESCRI~ION 

. The S6820 peripheraJ.1nterface Adapter provides the 
universal means of interfacing peripherl!l equipmelJt to the . 
S6800 Microprol,'Cssing Unit (MPU). This device is capable of 
interfa<;ing the MPU to peripherals through two 8-bit bidirec~ 

@ Ie MASTER 1977 

• 
• 

• 
• 

Handshake' Control Logic for Input and Output 
Peripheral Operation 

High-tmpedance}-State and Direct 
Transistor Drive Pe~ipheral Lines 

Program Controlled Interrupt and Interrupt 
Disable Capability 

CMOS Compatible Peripheral Lines 

., 

tional peripheral data buses and four ,control/lines. No external' 
logic is required for interfacing to most peripheral devices . 

The functional configuration Qf the PIA is programmed 
" by the MPU during system ipitiali2ation, Each of th~ peripheral 
, data lines can be programmed to act as an input or output, and . ' 
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S6820 
PERIPHERAL INTERFACE ADAPTER (PIA) 

FUNCTIONAL DESCRIPTION (CONT'D) 

each of the four control/interrupt lines may be programmed 
for one of several control modes. This allows a high degree of 
flexibility in the over-all operation of the interface. 

The PIA interfaces to the S6800 MPU with an eight-bit 
bidirectional data bus, three chip select lines, two register 
select lines, two interrupt request lines, read/write line, 
enable line and reset line. These signals, in conjunction with 
the S6800 VMA output, permit the MPU to have complete 
control over the PIA. VMA may be utilized to gate the input 
signals to- the PIA. 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage VCC 
Input Voltage Yin 
Operating Temperature Range T A 
Storage Temperature Range Tstg 

AIMII. 

-0.3 to +7.0V 
-0.3 to +7.0V 

o to +70°C 
-55 to + 150°C 

NOTE: This device contains circuitry to protect the inputs against 
damage due·to high static voltages or electric fields, however. 
it is advised that normal precautions be taken toavoid appli 
cation of any voltage higher than maximum rated voltages 
to this high-impedance circuit. 

DC (STATIC) CHARACTERISTICS (Vec = 5.0V ± 5%. T A = 25°C unless otherwise noted.) 

Characteristic Symbol Min. Typ. Max. Unit 

Input High Voltage (Normal Operating Levels) VIH +2.4 - VCC Vdc 

Input Low Voltage (Normal Operating Levels) VIL -0.3 - +0.4 Vdc 

Input High Threshold Voltage VIHT +2.0 - - Vdc 
All Inputs Except Enable 

Input Low Threshold Voltage ~ILT - - +0.8 Vdc 
All Inputs Except Enable 

Input Leakage Current lin /JAdc 
(Vin = 0 to 5.0 Vdc) - 1.0 2.5 

R/W, Reset, RSO, RSI, CSO, CS1, CS2. CAl, CB1, Enable 

Three-State (Off State) Input Current ITSI - 2.0 10 /JAdc· 
(Vin = M to 2.4 Vdc, VCC = max) DO-D7, PBO-PB7. CB2 

Input High Current PAO!P A 7, CA2 IU-i 100 250 - /JAdc 
(VIH = 2.4 Vdc) 

Input Low Current PAO-PA7, CA2 IlL - 1.0 1.6 mAdc 
(VIL = 0.4 Vdc) 

Output High Voltage VOH +2.4 - - Vdc 
(VCC = min, ILoad = -100 /JAdc, 
Enable Pulse Width < 25 /Js) 

Output Low Voltage VOL - - +0.4 Vdc 
(VCC =.min, ILoad = 1.6 mAdc) 

Output High Current (Sourcing) IOH 
(VOH = 2.4 Vdc) -100 -1000 - /JAdc 
(VOH = 1.5 Vdc, the current for driving other than TTL, e.g., 
Darlington Base) PBO-PB7, CB2 -1.0 -2.5 - mAdc 

Output Low Current (Sinking) 10L 1.6 - - mAdc 
(VOL = 0.4 Vdc) 

Output Leakage Current (Off State) IRQA.IRQB Ioff - 1.0 10 /JAdc 

Power Dissipation Po - 300 600 mW 

Input Capacitance Cin pF 
(Vin = 0, TA ='25°C, f=I.0 MHz) 

00-07, PAO-PA 7, PBO-PB7, CA2,CB2 - - 10 
R/W, Reset, RSO, RSI, CSO, CSl, CS2, CAl, CBI - - 7.0 
Enable - - 20 

Output Capacitance Cout - - 10 pF 
(Vin = 0, TA = 25°C, f = 1.0 MHz) 
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AIMII. S6820 ' 
PERIPHERAL INTERFACE ADAPTER (PIA) 

AC (DYNAMIC) CHARACTERISTICS Loading = 30 ~F and one TTL load for PAO-PA7, PBO-PB7, CA2, CB2 
= 130 pF and one TTL load for 00-07, IRQA, IRQB 

READ TIMING CHARACTERISTICS (Figure 1) 
i \' 

Characteristic 

Delay Time, Address valid to Enable positive transition 

Pelay Time, Enable positive transition to Data vaud on bus 

Peripher~1 Data Setup Time 

Data Bus Hold Time 

. Delay Time, Enable negative transition to CA2 negative transition 

Delay Time, Enable negative transition t9 CA2 positive transition 

Rise and Fall Time 'for CAl and CA2 input signals 

Delay Time from CA'l active transition to CA2 positive transition 

Rise .andFall Time f6r Enable input :' 

fiGURE 1 - READ TIMING CHARACTERISTICS 

ENABLE 

ADDRESS' 

PERIPHERAL 
DATA 

: 

'- TAEW 

+2.4 

-I 
-I. -

X •. OV 

O.IV 

• T~ • 
) 2.0V 

O.IV 

I-

t,E ~ 
...J _I 
TED. ~ 

O.4V·\ 

-"E 

----..J 4--THR 

CA. 

( 

DATA BUS 

... ICRA-5 -CRA·3 = 1, CRA·4 '" 0) 

X •• OV 

a.8V 

~ 

I'.. 
Il' 

TCA2 .-

Symbol' Min. Typ .. Max. . Unit 

TA~W 180 - - ns 

TEDR, - - 395 ns 

TpDSU· 300 - - ns 

THR 10 - - ns 

TCA2 - - 1.0 p.s 

TRSI - - 1.0 p.s' 
I 

tr, tf - - LO fls 

TRS2 - - 2.0 p.s 

trE, tfE - _.- 25 'p.s 

\ 

2.4V 

O.4V 

2.4V 

O.4V 

24V 

O'V 

2.4V 
I- I" TRS1 

, 

a.v 

2'V 

O'v 

2'V 

•• V 
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86820 
PERIPHERAL INTERFACE ADAPTER (PIA) AIMII. 

WRlTE TIMII'IG CHARACTERISTICS (Figure 2)' 

Characteristic Symbol Min. Typ. Max. Unit 

Enable Pulse Width TE 0.470 - 2S JiS 

Delay Time, Address valid to Enable positive transition TAEW 
, 

180 ns - - , 
Delay Time, Data valid to Enable negative transition TDSU 300 - - ns 

Delay-Time, Read/Write negative transition to Enable ~ositive transition TWE 130 - - ns 

Data Bus Hold Time. THW 10 - - , ns 

Deiay Time, Enable negative transition to Peripheral Data valid " TPDW LO - - Ji~ 

Delay,Time, Enable negative transition to Peripheral Data valid, CMOS TCMOS - - 2.0 JlS 
(VCC- 30%) PAO·PA7, CA2 

Delay Time, Enable positive transition to CB2 negative transition' . TCB2 - - 1.0 JlS 

Delay Time, Peripheral Data valid to CB2 negative transition, Toe 0 - I.S JiS 

Delay Time, Ehab,le positive transition to CB2 positive transition TRSI - - 1.0 JiS 

Rise and Fall tim~ for CBl and CB2 input signals tr, tf - - 1.0 JiS 

Delay Time, CB] active transition 'to CB2positive transition TRS2 - - 2.0 JlS 

FIGURE 2 - WRITE TIMING CHARACTERISTICS 

ENABLE '-----...,...-, 
TAEW 

----_ r.:-::::-..&.;.~-+, ;;;...f-------f----------- 2,4V 
ADDRESs 

------~~"t::::~-+" ,-f-------f----------- O.4V 
READIWRITE ____ ~ 

_--I------~'----------.,....-- 2,4V 

I'i.:::.:----~_I',-_If_-----+---------- O.4V , 

--------_ ~-=-=-:IL _+--------i----------- UV 

D~TABUS "'-II'!:!--::------i---------:---- O.4V ______ - ___ - - Vee -101h . 

____________ , C~------+_---------- 2,4V 

PERIPHERAL DATA ____________ , 1'.::::;.-.,...----+----------- O.4V 

J...~-------- 2.4V 

-- ______ , __ ---;;--;-..:-_'---___ O.4V 

-------------..----+-----...,...-=,,1.1_----- 2,4V 
CBI 

______________ ----+--------~O,w~'l'-------O,~ 

TRS2~ 

tCR8.5 .. 1,C;:.~.CRB.4=OI - ...... --------------~ 1_----2.4V 

_________ ...J~ ____ O,4V 
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AIMII. 

INTERFACE DESCRIPTION 

MPU/PIA INTERFACE 

Pin 

(33) 
(32) 
(31 ) 
(30) 
(29) 
(28) 
(27) 
(26) 

(25) 

(21 ) 

(34) 

(22) 
(24) 
(23) 

(36) 
(35) 

(38) 
(37) 

© Ie MASTER 1977 

Label 

,00 
01 
02 
03 
04 
05 
06 
D7 

E 

R/W 

RESET 

CSO 
CSI 
CS2 

RSO 
RSI 

S6820 
PERIPHERAL INTERFACE ADAPTER (PIA) 

Function 

Bi-Directional Oata - The bi-directional data lines (00-07) allow the transfer of data 
between the MPU and the PIA. The data bus output drivers are three-state devices that 
remain in the high-impedance (off) state except when the MPU performs a PIA read opera
tio!1. The Read/Write line is in the Read (high) state when .the PIA is selected for a Read 
operation. 

Enable - The enable pulse, E, is the only timing. signal that is supplied to tlje ~IA, 

Timing oLall other signals is referenced to the leading and trailing edges of the E pulse. This 
signal will normally be a derivative of the S6800 ¢2 Clock. 

The E pulse is used to condition the interrupt/control lines CA I, CA2, CBI, and CB2. At 
'least one E pulse must occur from the inactive edge to the active edge of the input signal to 
set the interrupUlag, when. the lines are psed as inputs. 

Read/Write - This signal is generated by the MPU to control the direGtior of data transfers 
on the Oata Bus. A low state on the PIA Read/Write line enables the input buffers and 
data is transferred from the MPU to the PIA on the E signal if the device has been selected. 
A high on the Read/Write line sets up the PIA for a transfer of data to the bus. The PIA 

'output buffers are enabled when the proper addre~s and the enable pulse E are present. 

Reset - The active low Reset line is used .10 reset all register hits in the PIA to a.logical zero 
(low). This line can bq fused as a power-on reset and as a master reset during system 
operation. 

Chip Select - These thre.e input signals are used to select the PIA. (,SO and CS I must be 
high and (,S2 must be· 10'"" for selection of the device. Oata transfers are then performed 
under the control of the Enable and Read/Write signals. The chip select lines must be stable 
for the duration of the E pulse. 

PIA Register Select - The two register select lines are used to select the various registers 
inside the PIA. These two lines are used in. conjunction with internal ('ontrol Registers to 
select a particular register that is to be written or read. 

The Register select lines should be stable for the duration of the E pulse while in the read or 
write cycle. • 

Interrupt Request - The active low Interrupt Request lines (IRQA and IRQB) act to 
interrupt the MPU either directly or through interrupt priority circuitry. These lines 
are "open source" (no load device. on the chip) and are capable of sinking a current of 
1.6 rnA from an external source.' This permits all interrupt request lines to be tied together 
in:a wire-OR configuration. 

Each Interrupt Request line has two internal interrupt flag bits that will cause the Interrupt 
Request line to go low. Each flag bit is associated with a particular peripheralinterrupt line. 
Also four interrupt enable bits are provided in the--PIA which may be used to inhibit a 
particular interrupt from a peripheral device. 

Servicing an interrupt by theMPU is accomplished by a software routine that, on a priori
tized basis, sequentially reads and tests the .two control registers in each PIA for interrupt 
flag bits that are set. 

The lilterrupt Flag is cleared (zeroed) as a result of an MPU Read Peripheral Oata Operation. 
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PERIP~ERAL INTERFACE ADAPTER (PIA) AIMlI. 

PIA/PERIPHERAL INTERFACE 

Pin 

(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

(10) 
(II) 
(12) 
( 13) 
(14) 
(15) 
( 16) 
(17) 

(40) 
(18) 

(39) 

(19) 

(I) 

(20) 

/ 
Label 

PAO 
, PAl 

PA2 
PA3 
PA4 

( PA5 
, PA6 

PA7 

PBO 
PBI 
PB2 
PB3 
PB4 
PB5 
PB6 
PB7 

CAl 
CBI 

CA2 

CB2 

GND 

VCC 

Function 

Section A Peripheral Data - Each of the peripheral data lines I\an be programmed 
to act as an input or output. this is accomplished by setting a "I" in the corresponding 
Data Direction Register bit for those lines which are tp be outputs. A "0" in a bit of the 
Data Direction Register causes the corresponding peripheral data line to act as ail input. 
During an MPU Read Peripheral Data Operation, Jhe data on peripheral lines programmed to 
act as inputs appears dire.ctly on the corresponding MPU Data Bus lines. In the input mode 
the internal pull up resistor on these lines represents a maximum pf one standard TTL load. 

. I, 

The data in Output Register A will ,appear, on the data lines that are programmed to be out-
puts. A logical "I" written into the register will calise a "high" on the corresponding data 
line while a "0" results in a "Itlw". Data in Output Register A may be read by an MOO 
"Read Peripheral Data A" operation when the corresponding lines are programmed as out
puts_ This data will be read properly if the voltage on the peripheral data lines is greater than 
2.0 volts for a rogic "I" output and less than 0.8 volt for a logic "0" output. Loading the 
output lines such that the voltage on these lines does not reach full voltage causes the data 
transferred into the MPU, on a Read operation to'differ fr(lm that contairied in the respective 
bit of Output Register A. 

Section B Peripheral Data -- The peripheral data lines in the ,B Section of the ·PIA can 
be programmed to act as either inputs or outputs-in a similar manner to PAO-PA1. How
ever, the output buffers driving these lines differ from those driving lines PAO-PA1. They 
have three-state capability. allOWing them to enter a high impedance state when the peripher
al data line is used as an input. In addit,ion. data on the peripheral data lines PBO-PB7 will 
be read pnjperly from those lines programmed as outputs even if the v~ltages are bdow 2.0 
volts for a "high". As outputs. these lines are compatible with standard TTL and may also, be 
used as a source of up to I milliampere at 1.5 volts to directly drive the base of a transistor 
switch. I 

Interrupt Input - Peripheral Input lines CA I and CB I are input-only lines that set the 
interrupt, flags of the control registers. The 'aciive transition for these signals is also 
programmed by the two control registers. 

Peripheral Control - The peripheral control line CA2 can be programmed to act as an 
interrupi input or as a peripheral control output. As an output, this line is compatible with 
standard TTl,; as an input the internal pullup resistor on th)s line represents one standard 
TTL load. The function of this signal line is programmed with"Control Register A. . 

Peripheral Control - Peripheral Control line CB2 may also be programmed to act as 
an interrupt input or peripheral control output. As an input, this line has high input imped
ance and is compatible with standard TTL. As an output it is compatible with standard TTL 
and may also be used as a source of up to I milliampere at 1.5 volts to directly drive the base 
of a transistor switch_ This line is programm,ed by Control Register B. 

Ground 

+5 Volts ± 5% 

\ 

/ 

924 ~ Ie MASTER 1977 



AD 24 

A1 23 

A2 22 

A3 21 

A4 20 

AS 19 

A6 1B 

A7 17 

AS 16 

A9- 15 

® 
AMERICAN MICROSYSTEMS, INC. 

MEMORY 
MATRIX 

0024 I( 8~ 

3·STATE 
BUFFER 

TTL BUffER. 

EO· 10 ~~i[J------------.:...--1 fl· 11 
E2- 13 
f3- 14 

• ActIve level defined by the customef. 

BLOCK DIAGRAM 

Vee" Pm 12 
Gnd eo p,n 1 

2 DO 

301 

402 

503 

604 

705 

806 

907 

GNO 

DO 

01 

02 
I' 

03 

04 

05 

06 

07 

EO 

El 

Vee 

S6830 
1024 X 8 

READ ONLY MEMORY 

AO 

AI 

A2 

21 A3 

M 

SealO AS 

A6 

A7 

AS 

A9 

E3 

E2 

1600~ !NOMI 

I I 

PIN/PACKAGE CONFIGURATION 

FEATURES 

• Organized as I 024-Bytes of 8 Bits 

• Static Operation 

• Three-State Data Output 

• Four Chip Enable Inputs (Mas~ Programmable) 

FUNCTIONAL DESCRIPTION 

The S6830 is a mask programmable read only memory 
organized 1024 words x 8 bits for application in byte 
organized systems. The S6830 is totally bus compatible with 
the S6800 microprocessor. Interfacing to the S68.J0 consists 

ABSOLUTE MAXIMUM RATINGS (See Note I) 

Supply Voltage VCC 
Input Voltage Vin 
Operating Temperature Range 1:A 
Storage Temperature Range Tstg 

• 
• 
• 

Single 5-Volt Power Supply 

TTL Compatible Input/Output 

Maximum Access Time = 575 ns 

of an 8.bit three-state data bus, four mask programmable chip 
selects and ten address lines. 

The S6830 is a totally static memory requmng no 
clocks. Access time is compatible with maximum data rates in 
a S6800 microprocessor system. The device operates from a 
single +5 volt power supply and is fabricated. with Nchannel 
silicon gate technology. 

-O.3to +7.0V 
-0.3 to +7.0V 

o to +70°C 
-55 to +150°C 

NOTE: 1. Permanent device damage may occur if ABSo'LUTE MAXIMUM RATINGS are e~ceded. Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS_ Exposure to higher, than recommended voltages for extended periods of time could 
affect device reliability_ 
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S6830 
1024 X 8 READ ONLY MEMORY ',AIMII. 
DC (STATIC) CHARACTERISTICS 
(VCC = +5 Volt ± 5%; TA = O°C to +70°C) RECOMMENDED DC OPERATING CONDITIONS 

Parameter Symbol Min. Max. Unit 

Input High Voltage (Norm. Op. Levels) VIH 2.4 5.25 Vdc 

Input Low Voltage (Norm. Op. Levels) VIL -0.3 0.4 Vdc 

Input Current lin - 2.5 /.LAdc 
(Vin = 0 to 5.25 V) 

Input High Threshold Voltage VIHT 2.0 - Vdc 

Input Low Threshold Voltage VILT - 0.65 Vdc 

Output High Voltage VOH 2.4 - Vdc 
(IOH = -100 /.LA) 

Output Low Voltage VOL - 0.45 Vdc 
(IOL = 1.6 rnA) 

Output Leakage Current 
(VOH = 2.4 V, E::;: 0.4 V,]' = 2.4 V) 

ILOH - 10 ,uAdc 

Output Leakage Current ILOL - 10 /.LAdc 
(VOH =0.4 V, E = 0.4 V,]' = 2.4 V) 

Supply Current ICC - 130 mAdc' 

(VCC @ 5.25V, TA = O°C) 

CAPAC IT ANCE 
" 

Characteristic Symbol Min. Typ. Max. Unit . Conditions 

Input Capacitance 
( 

Cin - - 7.5 pF f= 1.0 MHz 

Output Capacitance Cout - - 15 pF TA = 25°C 
'" 

AC (DYNAMIC) CHARACTERISTICS READ CYCLE (All timing with tr = tf = 20 ns, LO,adof Figure 1) 
VCC = +5 Volt ± 5%; TA = O°C to +70°C 

Characteristic Symbol 

Read Cycle Time tcyc (R) 

Output Enable Delay Time tED 

Output Disable Delay Time tDD 

Read Access Time tacc 

READ CYCLE TIMING 

~.~===:~~.~(R~l====~.~~~ __ __ ADDRESS 2.4V ___ ........ '" '" 
2.1fV 

O.4V'" ................ ..,;J "'O;;.;;.8V;.;..-_____ -' " .............. _ 

ENABLE 
O.8V 

O.4V' ____ ...... +-J 
2.4.v--___ -:1~ 

ENABLE 'I 
O.4V - -1-----." 

2.0V 

2.OV 
Dout 

1>1 DON'T CARE 

2.4V _1--'-_~tED too ---} 

_·~FL~O~~~IN~G_·~O;;.;;~~ __ ~ ~G 
O.46V 

926 

Min. Max. 

575 -

- 300 

10 150 

- 575 

FIGURE 1 - AC TEST LOAD 

s.ov 

RL = 2.5k 

TEST POINTc>-_ ....... ICJ-... ~:~~~~ 

-Indudes Jig CapM:itll'lce 

MMD7000 
OR EQUIV 

Unit 

ns 

ns 

ns 

ns 
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® 
AMERICAN MICROSYSTEMS. INC. 

S6811/A/B/C 
2048 X 8 

READ ONLY MEMORY 

ADVANCED PRODUCT DESCRIPTION 

AO-+.r---, 

A 1'-' -:---+--i 

A2---1H 

ADdRESS 
MEMORY 3-STATE 

MATRIX 
BUfJ'ER 

A3---1H 

A4'---1H 

A5'---1H 
AI---11--4 
Al---1H 

AI---1-i 
AB-'---11--4 

OEeOOE TTlIUFFER 

\ 

/ 

Al01_-r-L_....:.._.J 

EO.:::;::t:~ ......... [) __ -:-__ .....:.-'--'-_.......; ____ ..J El' 
E2' 

'-Active .... defined by.the cuStomer.'. 
51&03 

BLOCK DIAGRAM 

, 

GNO c: 1 24 pAD 'AI [ 
\ 

:J 'Yee' 1 24, 

DO C 2 .' 23 PAl' AI C 2 23 :J 00 

01 C 3 22 P A2 • AS C ,3 22 :J 01 

02 C 4 ,21 P A3 AID '[ 4 21 :J 02 

03,C 5 ,10 P A4 AD C 5 20 :J 03 

O4C 6 
S8831 

19 P A5 AI C ,6 I'SI831A 19 :J 04 

05 C 1 18 pA6 A2 C 1 18 :J 05 

01 C Ii 11 P ~1 A3, [ I 11 :J 06 

0,1 C ;1 16 pAl A4 [ 9 16 :J 01 -
EO C 15 P A9 A5 [ 10 15 :J ED 

El C 11 \ 14 PAlO AI [ 11 14 :J El 

Yee; C 12 13 P E2 'GNO I: 12 13 :Ju 

5761. 

\ 

• 
• 
• 
• 

~aximuJ;ll Access Time :::-450 ns @CL = 130 pF 

'. • 
• 
• 

Low Power 150 mWavg. ' 
Organized as 2048-Bytes of 8 Bits' 
Static Operatipn , 
Three-State Data Output . 
J Chip Enable Inputs (Mask Programmable) 
The S6831 is pinout Similar with the S6830 
The S6831 A is pinoutc~mpatible with the 
2316A,8316A 

FUNCTIONAL DESCRIP;TION 

The S683I/A/B/C is a 16,384 bit .Rea~ Only M,emory 
organized 2K words, x 8 bits. This'ROM has been designed to 
supply large bit storage, high performance memory for micro~ 

ABSOLUTE MAXIMUM RATINGS '(See Note 1) 

Supply Voltage Vee 

Input Voltage Yin 

-0:5 to + 7.0V 

- 0.5 to + 7.0V " 

j 

, 

'. 
• 
• 
• 

, DO 

r 
01 

02 

03 

04 

05 

'06 

-01 

2A lE"O '~.$TlC " .... Cl.OE , 

1'- .1.0 -I r-600.....-j 
I _IMA)(1 IN()MI I 

~I"c_, '----IrFzll' ,'" 
--.t.... I ,J:!, " 
T ,'f',.· \',k 
(MINI L (MAXI U 

100 090 010 ~~ 
51622 ./ ,""OMI IMINI (NOMI 

PIN/PACKAGE CONFIGURATION 

Al [ 1 24 ] Vee GNU [ ,1 2' P'O 

A6 [ 2, 23 ;::J AI AD e '2 23 p'OO, 

A5 [ 3 22 iJ A9 A,I e 3 22 P 01 

"A4 [ 4 21 ] ,n' A2 [ " 21 P 02 

Al[ 5 20 ~ EO ' A3 [ 5, 20 P 03 

A2 e 6 " J ,AID A4 e '6 19 :J O. 
S8831B S8831C 

AI [ 7 18 D E1 A5, [ 7 II :J ,05 

AO,e I 11 01 AB[ I ! 11 :J 06' 

00 [ 9 16 06 Yee [ 9 16 :J 07 

Ql [ 10 15 05 ,AI [ 10 '15 :J AID 

, 02 [ 11 I. 04 A7 [ ,II 14 :J E1 

GNO [ ,12 ,13 03 AI[ 12 
.' 

13 P '2 

57818 , ' 

The 86831 Bis pinout compatible ,with the Intel 
2316B, MC68317, 
The S6831C is pinout cofnpatible with the 
EA460Q 
Single 5-Volt Power Supply 
TTL Compatible Input/Ol\tput 

I 

processors and other demanding applications with simple inter
face requirements. The device will operate from a single +5V 
supply and is manufactured with a' N·channeLsilicon gate 
depletion, load' technology. This devi~ is available in all 
common high density ROM pinouts. 

Operating Temperature Range TA 

Storage Temperature Range Ts'tg' 

o to + 70°C 

- 55 tq + 150°C 

NOTE 1, ,Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded, Functional operation should be restricted to 
,I • RECOMMENDED OPERA TING CONDITIONS. Exposure to hight!r than rec6mmen4ed voltages for extended periods of time could affect 

device reliability, ' ! ' " l ' , 
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S6831 I AlBIC/ 
2048 X 8 READ ONLY MEMORY 

DC (STATIC) CHARACTERISTICS (Vee = + 5 Volt ± 5%; TA =O°Cto + 70°C) 

RECOMMENDED DC OPERATING CONDITIONS 

Symbol Parameter Min. Typ. 

VIH Input High Voltage (Norm. Op. Levels) 2.0 -

V'L Input Low Voltage (Norm. Op. Levels) - 0.5 -

I, Input Current (Vi = 0 to 5.25Y) - -

VOH Output High Voltage (lOH =-I?OJ,tA) 2.4 -

VOL Output Low Voltage (IOL = 2.1 rnA) - -

ILOH ' Output Leakage Current - -

(Vo = 2.4, E = 0.4V, E = 2.4V) 

ILOL Output Leakage Current - -
(Vo= O.4V, E = 0.4V, E = 2.4V) 

Ice Supply Current - 30 
(Vee = 5.25V, TA = O°C) 

CAPACITANCE 

Symbol Characteristic Min. Typ. 

Cin Input Capacitance - -

Cout Output Capacitance -- . -

AC (DYNAMIC) CHARACTERISTICS Vee = + 5 Volt ± 5%; TA = O°C to + 70°C 

READ CYCLE (All timing with tr = tf =20 ns, Load of Figure I) 

Symbol Characteristic Min. 

tcyc (R) Read Cycle Time 450 

tED Output Enable Delay Time -

tDD Output Disable Delay Time . 10 

tAce Read Access Time -

READ CYCLE TIMING 

Max. Unit 

5.25 Vdc 

0.8 Vd.c 

. 2.5 J,tAdc 

- Vdc 

0.4 Vdc 

10 J.lAdc 

10 J.lAdc 

mAdc 

Max Unit 

7.5 pF 

10 pF 

Max. 

-

200 

ISO 

450 

'-~~ .............. : .... " ............ :., .................. : ... '.~ ... ::~ ... >_ ... i ... 1_.,.;.;}o ... ~-. _2'_0v_

tev
_

C

,...(R_) --\-.~~--------
O.4V I 
2_4V-----,...------:-"""'\ 

I \ O.BV I 2_0V ENA8tE 
O.4V -. _ __ 1' ...... ---.1 
2_4V -1----- .... 2.0-V-----

_~tED tDO_} 
-FLOATlNG"'o.av ~G 

O_45V --':":::';'=-~;';"'-----' 

k:<-'J DON'T CARE 

51620 

928 

AIMII.· 

Conditions 

Conditions 

f= 1.0 MHz 

TA = 25°C 

Unit 

ns 

ns 

ns 

ns 
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AJMII~ S6831 I AlBIC 
2048 X 8 READ ONLY MEMORY 

FIGURE I _. AC TEST LOAD 

S.OV 

RL·2.5I< 

TEST POINTo-...-....... -KI---. ~:~~~ 

-'ncludes Jig C~acitance 

S7621 

MM07000 
OR EaUIV 

CUSTOM PROGRAMMING mapping and error -checking. This is the format produced by 
the AMI Assembler/Loader. The format is as follows and may 
be on paper i,tape, punched card or other media readable by 
AMI. 

The preferred method of pattern _ submission is the' AMI 
, Hex format as described below with its built-in address space 

ASCII 
Character , Description 

\2 

3-4 

5,6,7,8 

9, ... ,N 

I 

N+ 1 ;N+2 

Start of record (8) 

Type of record, 

° ,Header record 

1 - Data record 

9 - End of file record 

Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied by two Co get 
the number of cnaracters to the end of the record. (This includes checksum and address data.) Records m\lY 
be of any length being defined ,in each record by the byte coUnt. . . . 

Address Value 

The memory location where this record'is to be stored. 

Data 

, Each) data 'byte is. represented by t)\'o hex characters. Most significant character first. . . 

Checksum 

The one's complement of the additive summation(without carry) of the data bytes, the address, and the 
byte count. 

AMI will accept the input f~rma~ used fm the EA4600 or' for the Intel 8316A ot B in addition to the above format. 

EXAMPLE: . S 1 1 3 0 0 .00 4' 9 /:9 F 1·0 3 2 0 F 0 4 9 3 1 3 9' F 7 20 Q 0 F, 5 E 0 F 0 0 1 D 
~9030000FC - ; 

~Q X 
8~ ~ ~ 
~~ .... cc 
U.cc-~ g 
01", Q 0( 
.... Q. (.) ~ 
CCw w ciC 
~~ ~ .~ en.....111 __ 

\, 

~ 
Q 

II . I! I 
~,-A----; ,r-_----,,.......;.. ______ ----'----JII : \ ~ 

S 11' 3 0 ,0 0 0 4 9 E 9 F 1 0' 3 2 '0 F 0 4 9 ~1 3 9 F 7 2 0 0 0 F 5 E 0 F 0 0 1 1, D 

I· 

, 

\ 
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S6834 
512 X 8 BIT 
ERASEABLE AND 
ELECTRICALLY REPROGRAMMABLE 
READ ONLY MEMORY 

VCC GNO 

I I 
I-f-- ~ ,-

X·DECODER ,-I-,-I-,-I-
i-t=: ,- YOECOOER 

- f-

I 

64X64BIT 
PROM ARRAY 

Y·GATING 

SENSE AMPLIFIERS 
CS 

RW OR CS 
O-

1-
f-
r-

CONTROL 
LOGIC 

I 

3·STATE 

''1''~~:~~:~UT 

02 04 0 

® 
AMERICAN MICROSYSTEMS, INC. 

GND AD 

DO A, 

0, A2 

02 A3 

03 A4 

04 A5 
S6834 \ 

Os A6 

~ A, 

0, A8 

VGG 10 CS 

YPROG 11 R/W 

VCC 12 NC 

I'N~'-' 
I r 

BLOCK DIAGRAM PIN/PACKAGE CONFIGURATION 

FEATURES 

• • 
• 
• 

On-Board Programmability 
Fast Access Time - 500 ns Typ. 
Pin Configuration Similar to the S6830 

.lK x 8 Bit ROM 
High Speed Programming - Less than 1 Minute for 

. all 4096 Bits 
• Programmed with R/W, CS and VPROG Pin.s 
• Completely TTL Compatible - Excluding the 

VPROCPin 

FUNCTIONAL DESCRIPTION 

The S6834 is a high speed, static, 512 x 8 bit, eraseable and 
electrically programmable, read only memory designed for use 
in.bus-organized systems. Both input and output are TTL com
patable during both read and write modes. Packaged ina 24 pin 
hermetically sealed dual in-line package the bit pattern can be 
erased by exposing the chip to an ultra-violet light source 
through the transparent lid, after which a new pattern can be 
written. 

930 

• • • • • 

Ultraviolet Light Erasable - Less than 10 Minutes 
Static Operatibn ~ No Clocks Required 
Three-State Data I/O 
Standard Power Supplies +5V and -12V 
Mature P-Chan Process 

TYPICAL APPLICATIONS 

• ROM Program Debugging • Random Logic Replacement 

• Code Translation • Programmable Waveforms 

• Microprogramming • Character Generation 

• Look-up Tables • Electronic Keyboards 
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~MII. 

ABSOLUTE MAXI~UMRA TINGS 

Voltage on any pin relative to VSS except the VpROG pin 
Voltage on the VpROG pin relative to VSS 
Operating Temperature ..... 
Storage Temperature (programmed) 
Storage Temperature (unprogrammed) 

S6834 
REPROGRAMMABLE READ ONLY MEMORY 

',' 

+0.3 to -20V 
+0.3 to -55V 
O°C to+70°C 

-55°C to +85°C 
-55°C to 150°C 

NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to 
this high-impedance circuit. " , 

DC (STATIC) CHARACTERISTICS (VCC = +5.0V ± 5%, VGG = -12.0V ± 5% TA = 0 _70uC unless otherwise noted). 

SYMBOL CHARACTERISTIC MIN ,MAX UNIT 

VIL INPUT VOLTAGE LOW 0.8 V 

VIH INPUT VOLTAGE HIGH VCC -2.25 VCC to.3 V 

VOL OUTPUT VOLTAGE LOW 0.4 V 

10L = 1.6ma 

VOH OUTPUT VOLTAGE HIGH 2.4 V 

10H= 40 jJa 

III INPUT LEAKAGE CURRENT 10 jJa 

ILO OUTPUT LEAKAGE CURRENT 20 jJa 

CS=5V 

IGG V GG SUPPLY CURRENT 45 rna 

ICC V CC SUPPLY CURRENT 50 rna 

PD POWER DISSIPATION 750 mw 

NOTE: Program input VPROG may be tied to VCC during the Read. 

AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted). 

SYMBOL CHARACTERISTIC MIN 
MAX 

UNIT (6834) (6834-1) 

TACC ACCESS TIME 575 750 ns 

TCO CHIP SELECT TO 300 400 ns 

OUTPUT DELAY 

TDD CHIP DESELECT TO 250 325 ns 

OUTPUT DELAY 
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S6834 
REPROGRAMMABLEREAD ONLY MEMO~Y A1HI. 

FIGURE I-TEST CONDITIONS FIGURE 2 -READ CYCLE TIMING WAVEFORMS 

TYPE 1 
INPUT 

-

+5V ~5%' 

12V I 5% 

+5V 

I,BK 

16K 

J-L---4oI~ MMO 6150 OR EaUIV. 

DATA 

THREE·STATE 
IHIGHZI 

V;--'-------------""" " ---
-,-.;.;..---------~ \.._---

IHI ZI 

PROGRAM,CHARACTERISTICS (R/W Gnd. Program pulse rise and fall time (10% to 90%) are both at 1~ max). 

SYMBOL CHARACTERISTICS MIN MAX UNIT 

TAS ADDRESS SET UP TIME 10 ~ 
, 

TCSS CHIP SELECT SET UP TIME 10 ~ 

TDS DATA SET UP TIME 10 ~ 

, TAH ADDRESS HOLD TIME 10 /-IS 

TCSH CHIP SELECT HOLD TIME 10 .~ 

TOR DATA HOLD TIME , 10 ' lIS 

TPWL PROGRAM PULSE WIDTH 3 5 ms 
LOW 

, 

TPWH i PROGRAM PULSE WIDTH 500 ~ 

HIGH. 

VpROG PROG;RAM AMPLITUDE -55 -50 j V 

IpROG PROGRAM CURRENT 35 rna -
TWS WRiTE SET UP TIME 10 lIS 

TWH WRITE HOLD TIME 5 lIS 

'TRS READ SET UP TIME 10 lIS 
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AIMII. S6834 
REPROGRAMMABLE READ ONLY MEMORY 

FIGURE 3 -PROGRAMMING CYCLE TIMING WAVEFORMS 

R/W 

,.------------------------------------~~FC----~------------------

ADDRESS ____ _ 

CS 

--------------~~--
DATA, 

tpWH 

_tpwL __ .... 

VpROG 
VIL 

FIRST PULSE 

FIGURE 4 -READ/PROGRAM/READ CYCLE TIMING WAVEFORM 

R/W 

------.... 
u __ -+ ______ ~------------__ --____ ~j~--------------+_------~~----------

DATA 

VpROG ' 

REA') 
MODE 

CONTROL FUNCTION TRUTH TABLE 

CS R/W 

0 0 

0 1 

1 X 

© Ie MASTER 1977 

--------~r----------

-------,--f.F------.,..---

PROGRAM MODE 

VpROG MODE 

VpROG Write 

VCC Read 

X Standby 

READ 
MODE 

OUTPUTS 

Active Data Inputs 

Active 

Floating 
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56834 " , 
REPROGRAMMABLE READ ONLY MEMORY 

OPERATION 

Initially, and after each erasure, all bits of the 6834 are in the 
lo~c "0" state . (output 0 volts). Data is stored by selectively 
programming'll logic. "1" into the desired bit locations. The R/W 

, input (pin 14) is used to select the desired mode of operation. 
When the R/W input is at logic, "0" the chip is in the write 
enable mode of operation. The outputs (01 "":08) are disabled 
(floating) with the corresponding pins becoming the data, inputs 
(01 -+ DIN 1 etc.). The word address is selected in the same' 

, manner as 'in the read mode. Data to be programmed are pre
sented 8 bits In parallel and/after the address and data are set 
up a programming pulse (Vp -SO volts) is applied. VPROG 
electrically writes the data into the memory array. Writing may 
be inhibited by deseiecting the chip with· the CS input at a 
lbgic "I" during 'the write cycle. this feature allo~s true "on 
board" programming in bus, organized systems where ,the R/W 
and, VPROG inputs are common and the device to be pro
grammed is selected by means of the chip select input as,during 
read operations./ ' 

INTERFACE DESCRIPTION 

Pin Label 

AIMII. 

The amount of program energy required to insure memory 
retention may be defined as a function of the number of 
program pulses (N) times the program pulse width (tpw) 
(N x tpw ~ 60 msec). This means if a 3, ms ~ulse is used, 20 

, program pulses ,are required, and if as ms pulse is used 12 pro- , 
gram pulses are required. 

The read operation is accomplished by a logic "I" at the R/W 
input with/ the program input ~onnected to V SSPQter~tial. 
True data (data out = data in) is vaIidafter the address is stable. 
The CS input will disable (float) the outputs when at a logic 
''1'" to allow or tie capability. 

Erasure is accomplished by exposing the array to !!high inten
sity ultra-violet light source (such as, Ultra-Violet Products, Inc.' 
Lamp Model SS2 or WS-S4) for a period of7 to 10 minutes .. 
The clear optical lid should be appro;Umately one inch away 
from the lamp tubes. 

Function 

(2) DO 
(3) DI 
(4) D2 
(5) D3 
(6) D4 
(7)' DS 

Data Lines - with the R!W line selected for Read (VIH), the Data Lines (DO through D7) 
are set to retleet the contents ofthe~selected memory location. Wl;1en the R/W line is set\for 
Write (VIL), the Data Lines are input to the addressed location of the 6834 when VPROG is 
present. The Data Bus output drivers are three-state devices that remain in the high impedance 
(oft) state when CS is in the VIH state of when R/W is in the VIL state. 

{8) D6 
(9) D7 

(l4),R/W 

, (IS) CS 

(II) VPROG 

(24) AO 
(23) Al 

, (22) A2 
(21) A3 
(20) A4 
(19) _ AS 

, (18) A6 
(17) A7 
(16) A8 

934 

, , 

Read/Write - When this input line is set to VIH, the device is in the Read mode, a low (VIL) 
signal puts it into the Write mode. 

Chip Select - This input line must be set to VIL for a Read or Write operation ~o be per· 
formed. When it is High (VIH) the output data bus is set to a high.impedance three-state 
condition and disables the Write oper~tion. 

'Program - In the Wdte mode, a programming pulse (-SOV dc) at this input causes the 
data at the Data Lines to be stolled in the selected address. This pin \should be tied to Vee for 
normal'Read operations. , 

, Address Lines - ~ese lines select the 8 bit word' in memory for Read or Write operation , 
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AMERICAN MICROSYSTEMS, INC 

CTX l!1'~1 1---------------1 

E(14) 

eso (81 

CS1 I10) 

i:S2 191 

RS(11) 

R/W(131 

I 00(22) 

0,(21) 

D21201 

03(19) 

04 118') 

osl171 

061161 

071151 

SELeCT 
& 

R/W 
CONTROL 

DATA 
BUS 

BUFFERS 

TRANSMIT 
DATA 

REGISTER 

(6) TXD 

12'l m · 

f711J!O 

1231 IlCll 

151 m 

S6850 
- ASYNCHRONOUS COMMUNICA nON '. 

. INTERFACE ADAPTER (ACIA) 

GNO CTI 

RXO' Il!:l) 

DO 

01 

02 

S6850 03 

CSI 07 

Vee RIW 

1--.-_+-_-+1;;;:..21 RXC 

CRX-l;13::.1!-___________ -+i 

Vee'" PIN 12 GROUND'" PIN 1 

BLOCK DIAGRAM PINjPACKAGECONFIGURATION 

FEATURES 

• 

• 
• 
• 
• 

, . 

8 Bit Bidirectional Data Bus for 
Communication with MPU. 

False start bit deletion. 

Peripheral/modem control functions. 

Double buffered ·Receiver and Transmitter 

One or two stop bit operation. 

'.' 
FUNCTIONAL DESCRIPTION 

The S6850 Asynchronous Communications Interface 
Adapter (ACIA) provides the data:formatting and control to
interface- serial asynchronous data communications' to bus 
organized systems such as the S6800 Microproce8sin~ Unit: 

The S6850 includes select enable, read/write, interrupt 
a,lid'bus interface logic to allow datatninsfer over an eight bit 

-@ Ie MASTER 1977 

• 

• 
• 
• 
• 

Eight and nine-bit transmission with 
optional even and odd p-arity. 

Parity, overrun and framing error checking. 

Prpgramfnable control register. 

Optional+l,+i6~ and +64 clock modes. 

Up to 500,000 bps transmission. 

bi-directlOnal data bus. The parallel data of the bus system is 
. serially transmitted' and received by the asynchronous data 
interface, with proper formatting arid error checkfng. The 
functional configuration of the ACIA is programmed via the 
data\)us during system initialization. Word lengths, clock divi- ' 
sion: ratios and transmit control through the Request to Send 
output may be programmed. For modem operation three 
control lines are provided. These. lines allow the ACIA to 
interface directly- with the S6860 0-600 bps digital modem. 

935 
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S68$0 
ASYNCHRONOUS COMMUNICATION INTERFACE ADAPTER (ACIA) ·AIMII.· 

, 
ABSOLUTE MAXIMUM RATINGS 

Supply Voltage VCC ! -0.3 to +7.0V Operating Temperature Range T A. 

Input Voltage Vin -0.3 to +7.D,{ Storage Temperature Range Tstg . 

NOTE: This device contains circuitry to protect the inputs against damage due to high .static voltages or electric fields, however, it is advised 
that normal/precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high-impedance 
circuit. 

DC (STATIC) qIARACTERISTI(::S (V cc = 5.DV ± 5%, T A = 25°C unless otherwise noted.) 

Characteristic Symbol Min. Typ. Max. Unit 

Input High Voltage (Normal Operating Levels) VlH +2.4 - VCC Vdc 

Input Low Voltage (Normal Operating Levels) VIL -0.3 - +0..4 Vdc 

Input High Threshold Voltage VlHT +2:0. - - Vdc 
r All Inputs Except Enable 

Input Low Threshold Voltage VILT --'- - +D.B Vdc 
All Inputs Except Enable I 

Input Leakage Current lin - 1.0. 2.5 J.LAdc 
(Yin = Dto 5.0. Vdc) 

RjW, RS, CSD, CSl, CS2, Enable 
~ 

Three-State (Off State) Input Current ITSI - 2.0. 10 J.LAdc 
(Vin = 0..4 to 2.4 Vdc, VCC = max) 00.-07, 

Output High Voltage VOH +2.4 - 1- Vdc 
(I Load = - 100. J.LAdS;, 
Enable Pulse Width < 25 J.Ls) All Outputs Except IRQ 

Output Low Voltage VOL - - +0..4 Vdc 
(ILoad = 1.6 mAdc) 
Enable Pulse Width < 25 J.LS 

Output Leakage Current (Off State) IRQ .IL0I1 - 1.0. 10 J.LAdc. 

Power Dissjpation Po - 30.0. .525 mW 

Input Capacitance' 
(Vin = 0., TA = 25°C, f=1.o. MHz) 

Cin pF 

DO-07 - - 10 
RjW, RS,CSo.,CSl,CSi', RXO,CTX, CRX, crs, OCD - -

Enable - - 10 

Output Capacitance Cout - - 10. pF 
(Vin = 0., TA = 25°C, f=: 1.0. MHz) I 

« . AC (DYNAMIC) CHARACTERISTICS I 

. Loading = 130. pF and one tTL load for 00.'07 = 2DpF and 1 TTL load for RTS and TXD= lOOpF and 3KQ to VCC for IRQ. 

READ TIMING CHARACTERISTICS (Figure 1) 

Characteristic Symbol Min. Typ. Max. Unit 

S~tup Time, Address valid to Enable positive transition TAEW lBo. - - ns 

Setup Time, Enable positive transition to Data valid on bus T~DR - - 395 ns 

Data Bus Hold Time THR 10. - - os 
Rise and Fall Time for Enable mput 

I 

25 J.LS trE, tfE - -
1 
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AIMII. .S6850 
ASYNCHRONOUS COMMUNICATION INTERfACE ADAPTER (ACIA) 

.; , 

FJGURE I - READ TIMING CHARACTERISTICS 

\ TAEW I--

ENABLE 

+2~ 
,. O.4V 

, 
"E 

---':'1 -.J ...:....1 ~tfE - TEDR i--
, X 2;OV 

\ 

O.BV " 
ADDRESS 

O.4V - 4--THR ,., 

)( 2.OV '\. 
O.BV ~ 

2.4V 

!>ATABUS 

O.4V 

WRITE TIMING CHARACTERISTICS (Figure '2) 

Characteristic Symbol Min. Typ~ Max: Unit , 
; Enable Pulse Width I iTE 0.470 - 25 J1.s 

Setup TiJ;ne, Address valid to Enable positive transition TAEW 180 - ~ ns 
Setijp Time, Data valid to Enable netlitive transition TDSU . 300 - - , ns 
Setup tilne, Read/Write negative transition to Enable positive transition TWE 130 - - ns 

\ Data Bus Hold Time ;' 

'THW 10 - - ns 

FIGURE 2 - WRITE TIMING CHARACTERISTICS, 

I-- TE_~ 
, 

~+2AV . 

ENABLE 
~, O.4V 'j j 

t----:- - -
T~-=:W~ '. t--.o I--TDSU 

) 2.OV 
. 2.4V ; 

ADDRESS \ I 
OBY 

O,4V 

READ/WRITE 
__ TWE --I 

2.4V 

V •. BY 
O.4V ,- I--THW I 

" 2.4V 

.} 2.OV IK DATA BUS 
•• BY 

.o.4V 

TRANSMIT/RECEIVE CHARACTERISTICS (Figure 3) 
)' . 

Characteristic Symbol Min. Typ .. Max~ I Unit ., 

Clock Frequimcy ; , 
.;. 1 mode 'f(; 500 KHz 
.;. 16 mode 1 800 KHz \ : 
+64 mode I 800 KHz' 

Clock Pulse Width, Low State .' 
PWCL 600 nsec 

Clock Pulse W{dth,Aigh State PWCH 600 - nsee 

Delay Time, Transmit Clock to Data Olit 
. ; 

TTDD 1,.0 - J1.sec 

. Set upTime, Receive Data TRDSU 500 nsec 

Hold Time, Receive Data 
\ TRDH 500 nsec 

Delay Time, Enable to' IRQ Reset TIRQR l.2 flsec 

Delay Time,Enable to RTS 
/. TRTS 1.0 J1.sec 

, 
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S6850 
ASYNCHRONOUS COMMUNICATION INTERF ~CE ADAPTER (ACIA) AIMII. 

FIGURE 3 - TRANSMIT/RECEIVE TIMING 

MPU/ACIA INTERFACE 

Pin· Label 

938 

(22) 
(21 ) 
(20) 
( 19) 
( 18) 
(17) 
(16) 
(15) 

( 14) 

( 13) 

(8) 
(10) 
(9) 

DO 
DI 
D2 
D3 
D4 
D5 
D6 
D7 

E 

R/W 

CSO 
CSI 
CST 

TRANSMIT GLOCK ICTXI 
RECEIVE CLOCK ICRXI 

TRANSMIT CLOCK ICTXI 0'-TD~-_-_--~~_~_~_-_-=_=~: 
TRANf~~bIDATA :ov 

_____ -' ~_________ O.4V 

RECEIVE CLOCK ICRXI "20V L 24V 

~OH l ::lj: O.4V 

RECEIVEDAT:--- -~ 20V ____ ~_24V 
IRXDI OBV 

---- - - - -----04V 

ENABLE 
lEI 

REQUEST TO SEND 
II'm) 

~.;.;.;.~ _____ O.4V 

~2."'O ---- 2.4V 
INTERRUPT REOUEST 

IlJiO) ---------1---- ------O.4V 

Function 

ACIA BI-D1RECTIONAL DATA LINES-The bi-directional data lines (DO-D7) allow for 
data transfer between the AClA and the MPU. The data bus output drivers are three-state 
devices that remain in the high-impedance (off) state except when the MPU performs Iln 
AClA read operation. The Read/Write line is in the read (high) state when the AClA is 
selected for a read operation. 

ACIA ENABLE SIGNAL-The Enable signal (E) is a high impedance TTL compatible input 
that enables the bus input/output data buffers and clocks data to and from the ACIA. 
This signal will normally be a derivative of the S6800 q,2 clock. 

READ/WRITE CONTROL SIGNAL-The Read/Write line is a high impedance input that is 
TTL compatible and is used to' control the direction of data flow through the ACIA's 
input/output data bus interface. When Read/Write is high (MPU Read cycle), the ACIA 
output driver is turned on and a selected register is read. When it is low, the AClA output 
driver is turned off and the MPU writes into a selected register. Thus, the Read/Write signal 
is used to select the Read Only or Write Only registers within the ACiA. 

CHIP SELECT SIGNALS-These three high impedance TTL compatible input lines are used 
to address an ACIA. A particular ACIA is selected when CSO and CS I are high and CS2 is 
low. Transfers of data to and from ACIA are then performed under the controlof Enable, 
Read/Write, and Register Select. 
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AIMII.· 

MPU/ACIA INTERFACE (CONT'D) 

Pin Label 

(II) RS 

IRQ 

S68S0 
ASYNCHRONOUS COMMUNICATION INTERFACE ADAPtER (ACIA) 

FUNCTION 

REGISTER SELECT SIGNAL-The Register Selectliile is a high imp~dance input that is 
TTL compatible and is used to select the Transmit/Receive Data or C(introl/Status registers 
in the ACIA. The Read/Write signal line is used in conjunction with Register Select to select 
the Read Only or Write Only register in each register pair. 

INTERRUPT REQUEST SIGNAL-Interrupt request is a TTL compatible, open tjrain active 
low output that is used to interrupt the MPU. The. Interrupt Request remains low as long 
as the cause of the interrupt is prcscnt and the appropriate interrupt enable within the 
ACIA is set. 

ACIA/MODEM OR PERIPHERAL INTERFACE 

Pin 

(4) 

I (3) 

(2) 

(6) 

(24) 

(5 ) 

(23) 

(12) 

(I) 

©, Ie M,ASTER 1977 

Label 

CTX 

CRX 

RXD 

TXD 

RTS 

VCC 

GND 

"UNCTION 

TRANSMIT CLOCK-The Transmit C1ilCk is a. high impedance TTL compatible input 
used f(if. the clocking ',)/" transmitted data. The transmitter initiates data on the negative 
transition of the clock. Clock frequency of I, 16, or 64 times the data rate may be selected. 

RECEIVE CLOCK-The Receive Clock is a high impedance TTL compatible input used 
for synchronization of received data. (In the 7 I mqde, the dock and data must be 
synchronized externally.) The receiver stro.bes the data on the positiwe transition of the 
clock. Clock frequency of I,. 16, or 64 times the data rate may be selected. 

RECEIVED DATA-The Received Data line is a high impedance TTL compatible input 
through which data is received in a serial NRZ(Non ReJurn to Zero) formai. Synchronization 
with.a clock for detection of data is accomplished internally when dock rates of 16 or 64 
times the bit rate are used. Data rates are in .the range of 0 to 500 Kbps when external 
synchronization is utilized. 

TR-\NSMIT DATA-The Transmit Data output line transfers serial NRZ data to a mode.m or 
other peripheral device. Data rates are in the range of O-to 500Kbps when external 
synchronization is utilized. 

CLEAR-TO-SEND-This high impedance TTL compatible input provides automatic control 
of the transmitting end of a communications link via the modem's "c1ear-to-send" active low 

output by inhibiting the Transmitter Data Register Empty status bit (TDRE). 

REQUEST-TO-SEND-The Request-to-Send output enables the MPU to wntrol a peripheral 
or modem via the data bus. The active state is low. The Request-to-Send output is coiltrolled 
by the contents of the ACIA control register. ' 

. DATA 'CARRIER DETECTED-This high impedance TTL compatible input provides 
automatic control of the receiving end of a communications link by means of the modem 
"Data-Carrier-Detect" or "Re~eived-Line-Signal Detect" OlVtput. The DCD input inhibits and 
initializes 'the receiver section! of the ACIA 'when high. A low to high transition of the Data' 
Carrier Detect initiates an interrupt to the MPU to indic'ate the occurrence of a loss of carrier 
when',the Receiver Interrupt Enable (RIE) is sct. 

+5,volts ± 5% 

GROUND 
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S6860 
0-600 BPS 
DIGITAL MODEM 

RXBRK 

" 
ANPH 

MODE 

BLOCK DIAGRAM 

GND , 24 RXDATA' 

TXDATA 2 aCTs 
RXBRK 3 22 mi' A_ 

• 21 iii 

ill's 20lffii 

OS • ..... ,. At 

TIi 7 18 TIT 

:fxiiiic • 17 AXCAR 

iiiOOi • ,. iT 

TXCAR 10 1& MODE 

FO 11 14 RXRArE 

Vee 12 13 XTAL 

PIN/p ACKAGE CONFIGURATION 

FEATURES ' 

• 
• 
• 
• 

Full or half duplex operation 

Originate and answer mode . 

Auto answer and disconnect 

Modem self test 

FUNCTIONAL DESCRIPTION 

The S6860 is a 0-600 bps Digital Modem circuit designed 
to be integrated into a wide range of equipment utilizing serial 
data communications. 

The modem provides the necessary modulation, demod. 
ulation and supervisory control functions to implement a serial 
data co~munications link, over a voice grade chan'nel, utilizing 
frequency shift keying (FSK) a bit rates up to 600 bps. The 
S6860 can be implemented into a wide range of data handling 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage V CC 

Input Voltage VIN 

- 0.3 to +7.0V 

- 0.3 to +7.0V 

• 
• 

TTL compatible terminal interfaces 

Crystal/External reference control 

• Compatible functions for 100 series data sets and 
1001 A/B data couplers 

systems, includ,ing stand alone modems, data storage devices, 
remote d~ta communication terminals and I/O interfaces for , 
minicompu ters. 

N-channel silicon gate technology permits theS6860 to 
operate using a single voltage supply and t>e j fully TTL 
compatible. ' 

The modem is compatible with the S6800 microcomputer 
family, interfacing directly with the Asynchronous Communi
cations Interface Adapter (ACIA) to provide low-speed 4ata 
communications capability. 

Operating Temperature Range T A 

Storage Temperature Range T STG 

o to 70°C 

- SO to ISO°C 

NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
'it is advised that normal. precautions be taken to avoid application of any voltage higher than maximum rated voltages 
to this high-impedance circuit. ' 
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AIMII. 

DC (STATIC) CHARACTERISTICS 

(Ycc = 5.0V± 5%,TA = 25°C unless otherwise noted.) 

SYMBOL CHARACTERISTIC MIN 

,VIH Input High Voltage, All inputs Except Crystal 2.0 

VIL Input Low Voltage, All inputs Except Crystal .;.0.3 
" 

VIN Crystal Input Voltage (Crystal Input Driven from an 1.5 
External Reference, Input Coupling Capacitor = 200 pF, 
Duty Cycle = 50 ± 5%) 

lIN Input Curr~nt 
(VIN = GND) All Inputs Except RXCAR,TXDATA, 

TD, TST, RI, SH -

RI, SH Inputs -

IlL Input 1;.,eakage Current (VIN = 0 to 5.0 Vdc) -

VOHI Output High Voltage, All Outputs Except ANPH 
and TXCAR 2.4 
(lOHI = -0.04 mAdc, Load A) 

VOLl Output Low Voltage, All Outputs Except ANPH 
and TXCAR -0.3 
(lOll :: 1.6 mAdc, Load A) 

IOH2 OutputHigh Current, ANPH (VOH2 = 0.8 Vdc, Load B) 0.3 

VOL2 Output Low Voltage, ANPH (IOL2) = 0, Load B) -0.3 

CIN Input Capacitance (f= 0.1 MHz) -, 

COUT Output Capacitance (f= 0.1 MHz) -
VCO Transmit Carrier Output Voltage (Load C) 0.20 

V2H Transmit Carrier Output 2nd Harmonic (Load C) -25 

IDD V CC Supply Current (Allinputsat GND & All Outputs Open) -

AC (DYNAMIC) CHARACTERISTICS 

(Loading is as shown in Figure I unless otherwise noted.) 

SYMBOL CHARACTERISTIC MIN 

tf Input Transition Times, All Inputs Except Crystal -

tf (Operating in the Crystal Input Mode; from IO%to 90% Points) -

tr Inpu t transition Times, Crystallnpu t -
tf (Operating in External Input Reference Mode) -

\ Output Transition Times,All Outputs Except TXCAR -

t f (From 10% t090% Points) -

TYP 

-
" 

-

-

-
-

-
, 

-

-

-

-

5. 

10 

0.35 

-32 

30 

TYP , 

-

-

-
-

-

-

S6860 
DIGIT AL MODEM 

MAX UNIT 

VCC Vdc 
I 

0.8 Vdc 

2.0 Vp.p 

mAdc 

-0.2 
-1.6 

1. ~dc 

VCC Vdc 

0.4 Vdc I 

- mAdc 

0.3 Vdc 
t 

pF -

- pF 

0.50 V(RMS) 

- dB 

65 mAdc 

MAX UNIT 

1.* p.s 

1.* 

30· ns 

30 

5. iJ.s 
5. 

*Maximurnlnput Transition Times are ";;;0.1 x Pulse Width or the specified maximum of 1.0 p.s, whichever is smaller. 
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. S6860 AIMII . DIGITAL MODEM 

FIGURE 1 TEST LOADING 

L.OAD A'- TTL OUTPUT LOAD FOR RECEIVE BREAK, DIGrl'AL CARRIER, MODE, 
CLEAR TO SEND, AND RECEIVE DATA OUTPUTS 

i - - - - ~ ~cc- -1 

1 I 
1 I 
I R' I 

Vcc 

-, 
,-.--~ 1 

I 
1 1 v, I 

J 81 '-;;-,1 RL MM0615. I 
OR EQUIV 

I I ~~ ~:~~~~ I 
." I 1 I 

S6860 

CT " 20 pF" TOTAL PARASITIC CAP.ACITANCE, WHICH INCLUDES 
PROBE, WIRING, AND LOAD CAPACITANCES 

RllS ADJUSTED fOR', = 1.6 mA AT VI ~ 0.4 V WHEN OUTPuT 
NODE IS DISCONNECTED. 

LOAO.c - TRANSMIT CARRIER LOAD 

I 

-J8: 
'""I 

S6800 ___ ...1 

PIN4 

2.67K 

S686. 

LOAD 8 - ANSWER PHONE LOAD 

Vcc 

-, 
1 

'OOK ~: PIN'. 
~ .. II-F-'V'.'v-+-; 

~: ICT 
." 1 '"" 

'OOK 

_...J 

MODEM/TERMINAL INTERFACE 

942 

PIN 

(2) 

(8) 

(24) 

(3) 

(9) 

(20) 

(23) 

(16) 

(18) 

(II) 

LABEL 

TXDATA 

RXDATA 

RX.BRK 

BRKR 

DTR 

CTS 

ST 

TST 

FO 

FUNCTION 

Transmit Data - Serial data transferred to the modem via the ACIA for transmitting to the receiving 
terminal. 

Transmit Break - Used to signal the remote modem to stop transmitting data. 

A Transmit Break (low) greater than 34 ms forces the modem to send a continuous space signal for 
233 ms. Transmit Break must be initiated only after CTS has been established. This is a negative edge 
sense input.. Prior to initiating TXBRK this input must be held high for a minimum of 34 ms. 

Receive Data - The data resulting from demodulating the Receive Carrier signal. A high level is a mark. 

Receive Break - Upon receipt of a continuous 150 ms space, the modem automatically clamps the 
Receive Break output high. This output is also clamped high until Clear-to-Send is established. 

Break Release - The Receive Break output (clamp high condition) can be removed by holding the 
Break Release signal low (or at least 20 IlS after receiving a minimum 150 ms space signal. 

Data Terminal Ready - Enables the modem function when low. When DTR is held high for 34 ms 
minimum, a disconnect is initiated and will occur 3 sec. later. 

Oear-to-Send - A low on the CTS output indicates the Transmit Data input has been undamped from 
asteady Mark, thus allowing data transmission. 

Self Test - With this input at a low level, the demodulator is switched to the modulator frequency 
and demodulates the tran~mitted FSK signal. Channel establishment, which occurred during the initial 
handshake, is not lost during self test. The Mode Control output changes state during Self Test, 
permitting the receive filteis to pass the local Transmit Carrier. 

sf SIT in .\lOUE 

1\ l 1\ 1\ 

1\ 1\ l l 
l l 1\ l 
l 1\ l 1\ 

Test Clock - A high input signal decreases the modem test time. This input must be low for normal 

operation. 

Frequency Output - A test signal is output to decrease modem test time. The signal is a square wave 

at the transmit ftequency. 
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AIMII. ) S6860 
DIGITAL MODEM 

EXTERNAL MODEM INTERFACE 

PIN LABEL 

(12) . vcc 
.. (I) GND 

(22) Esf5 

(5) ELS 

(6) ESS 

(13) XTAL 

(14) RXRATE 

+ 5 Volts ± 5% 

G{ound 

FUNCTION 

Enable Space Disconnect - When ESD is strapped low and.DTR is pulsed to initiate a disconnect, the 
modem transmits a space for either 3 s or ulltil a loss of threshold is detected, whichever occurs first. 
If ESD is strapped high, data instead of a space is transmitted. A di~connect occurs lit 'the end of3 s. 

Enable Long Space Disconnect - A strapping option which, when low, will automatically hang up tM 
phone upon receipt Of a continuous space for 1.5 s. . .. . . 

Enable Short Space Disconnect - A strapping option which; When low, will autoinatically hang up 
the phone. upon receipt ofa continuous space for' 0.3 s. ESS and ELS must not be simultaneously 

, strapped low. . 

Crystal. - A 1.0 MHz crystal is required to use the on-chip oscillator. A 1.0 M~z square wave can 
also be applied to this pin to satisfy the c1ock.requireme~ts. Crystal.parameteres are as follows: 

Mode: Parallel, 

Frequency: 
-

1.0Ml-lz ± 0.1% 
Series Resistance: 750 ohms max 
Shunt C.ap~citance: 7.0 pF max 
Te'mperature: O~ 70°C ~ 

) 

Test Level: 1.0 roW. 
Load Capacitance: 13pF 

when using the 1.0 MHz crystal, external parasitic c(lpacitance, ;ncluding crystal shunt capacitance, 
must". be .;;; 9 pF at the crystal input. 

Receive Data Rate - The demodulator has been optimized for signal-to-noise performance at 300 bps 
and 600 bps. The Receive Data Rate input must be low for ():'600 bps and should be high for.b-300 bps. . . . , . 

MODEM/DATA COUJ>LER INTERFACE 

PIN 

(IS) 

(19) 

(21) 

@ It t,1ASTER .19n 

LABEL 

MODE 

RI 

. FUNCTION 

Mode -Indicare's the 'Originate (high) or Answer (l~w) status of the modem. This output changes 
wh~n a 'Self Test (ST) signal is applied. . 

Ring ind;cator -. The modem function will recognize the receipt of a call from the CBT if at least 
20 cycles of the 20' 47 Hz ringing signal (low level;;' 50% of the (!1ty cyde) are present. The CBS 
RI signal must be level-converted to TTL according to the EIA RS'232 specification before inter
fllcing it with the modem function. The receipt ofa call. fro~ the CBS is recognized if the RI signal 
is present forat least 51 ms. 1;his input is held higli except during ringing. ARI signal automatically (. 
places the modem function in the Answer Mode. . .. 

; .' . . l, .,' . ". . I ' 

SWitci)< Hook -; Interfaces directly with. the CBT type Data C.oupler and via the EIA RS-232 level 
conversion for the CBS type. An SH signal automatically places the modem fun~tion in the Originate 
Mbde. \ . ' . .... '. \ 

.. . 

. SI-I is low during origination of a,call. The modem will automatically hang~p 17 s after releasing SH 
if the handshaking routine has not been accomplished. 

\ 
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S6860 
DIGIT AL MODEM AIMII. 

MODEM/DAT A COUPLER INTERFACE (Continued) 

944 

PIN 

(4) 

(7) 

(i 7) 

(10) 

> 
i5 
3; 
Lt)~ 

E 
w 
c 
:::l 
I-
..J 
~, 

:E 
~ 

LABEL 

ANPH 

TO 

RXCAR 

TXCAR 

FUNCTION 

Answer Phone - Upon receipt of Ring Indicator or Switch Hook signal and Data Terminal Ready, the 
Answer Phone output goes high ([SH + RI] • DTR). This signal drives the base of a transistor which 
activates the Off Hook and Data Transmission control lines in the data coupler. Upon call completion, 
the Answer Phone signal returns to a low level. . 

Threshold Detect - This input is derived from an external threshold detector. 1f the signal level is 
sufficient, the TO input must be low for 20 j.l.S at least once every 32 ms to maiIHain normal opera· 
tion. An insufficient signal level indicates the absence of the Receive Carrier; an absence for less than , 
32 ms wjl\ not cause channel establishment to be lost; however, data during this interval will be 
invalid. 

If the signal is present and the level is acceptable at all times, then the threshold input can be low 
permanen tly . 

. Loss of threshold for 51 ms or longer results in a loss of Cler·to·Send. The Transmit Carrier of the 
originate modem is clamped off and a constant Mark is transmitted from the answer modem. 

r 

Receive Carrier - The FSK input to the demodulators. The local Transmit Carrier must be balanced 
or filtered out prior to this input, leaving only the Receive Carrier in the signal. The Receive Carrier 
must also be hard limited. Any half cycle period greater than or equal to 429 ± 1.0 j.l.S for the low 
band or 235 ± 1.0 j.l.S for the high band is detected as a space. 

Transmit Carrier - A digitally synthesized sine wave derived from it 1.0 MHz crystal reference (see 
Figure 2). Frequency characteristics are given in the following table. 

MODE DATA FREQUENCY TOLERANCE* 

Originate Mark / 1270 Hz -0.15Hz 
Originate Space 1070 Hz - 0.09 Hz 
Answer Mark 2225 Hz - 0.31 Hz 
Answer Space 2025 Hz - 0.71 Hz 

*The reference frequency tolerance is not included. 

The proper output frequency is transmitted within 3.0 j.l.S following a data bit change, with no more 
than 2.0 j.l.S phase discontinuity. The typical output level is 0.35 V (RMS) into a 100K·ohm load 
impedance. 

The second harmonic is typically 32 dB below the fundamental (see Figure 3). 

iii 
'tl 

...!.. 
z 
:1( 
(!) 

TIME (0.2 ms/DIV) 

FIGURE 2 TRANSMIT CARRIER 
SINE WAVE 

FIGURE 3 TRANSMIT CARRIER 
FR~QUENCYSPECTRUM 
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S1350 
UNIVERSAL SYNCHRONOUS 

, RECEIVER/TRANSMITTER (USRT) 

. GNO Vee 

TOS (31~It----....--=:;::::rr---lrr-::=~J!f 
cs 161 

NOB11391 

N,:,si401 
POE (4) 

NPB 131 

TCP (38) 

FiR'I]31 

1371 
RCP 

TBMTI91 

FeT m 
SCR (81 

RPE (10) 

ROR"1111 

RDA 1121 

RESET 

RS' 

BLOCK DIAGRAM 

\ 

GND 1. 40 'NDB2 

Vee 2 39 NOBI 
NPB 3 38 TDS 
POE 4 ~7 Rep' 

cs 5 35 Tep 

TSO It 35 ROE 
FeT 7 • SWE 
SCR 8 ROO 

TBMT 9 RDI 
!RPE 10 52350 RD2 
RDR II' RD3 
ROA 12 R04' 

RR 13 RD5 
RESET 14 '27 RDS 

Do 15 26 RD7 
0 1 16 25 RS) 
O2 17 24 TFS 
0 3 18 23 RSS 
0 4 19 22 0 7 
0 5 20 21 Os 

PIN/PACKAGE CONFIGURATJON 

FEATURES. ,. 
• 
• 
• 
• 

500 KHz Data Rates 

Internal Sync Detection' 

Fill Chara~ter Register ) 

Double Buffered Input/Output 

Bus Oriented Outputs 

FUNCTIONAL DESCRIPTION 

The S2-~50 Universal Synchronous Receiver Transmitter 
(USRT) is a single chip MOS/LSI device that totally replaces 
the serial to parallel and parallel to serial conversion logic 
required to interface a word parallel controller or data terminal, 
to a bit~setial, synchronous communication network. 

The USRT consists 'of separate 'receiver and transmitter 
sections with .independent clocks, data lines and status. 
Common with the transmitter and receiver are ,Word length and 
parity mode. Data is transmitted and received in a'NRZ format 
at a r\ite equal to the respective inpu~ clock frequency. 

Data messagt1~ are transmitted as a contiguous character 
stream, bit synchtonous with respect to a clock and character 
sy~chronous with respect to framing or, "sync" characters 
initializing each message. The USRT receiver compares the 
contents of the interflal'Receiver Sync Register with the in
coming data stream in a bit transparent mode~ When a compare 
is made,' the receiver becomes character' synchronous for~ 
, 

@ IC MASTER 1977 

• 
• , 
• 
• 

5-8 Bit Characters' 

Odd/Even or No Pauty 

Error Status,Flags 

Single Power Supply (+5v)· 

Input/Output TTL Compatible 

m~tting a 5, 6, 7, or8 bit character for output each character 
time. The receiyer has' an output buffer register IIllowing a full 
character time to transfer the data out. The receiver status 
outputs indicate received data,available (RDA), receiver over
run (ROR), receive parity error (RPE) and sync character 
received (SCR). Status' bits are availaQle on individual output 
lines and can also be multiplexed onto the output c;latalines 
for b~s o~ganized systems. The data lines have tri-state 
outputs. 

The USRT, transmitter outputs 5, 6, 7, or 8 bit charac
ters with correct' parity at the transmitter serial output (TSO). 
The transmitter is buffered'to allow a full character time to 
respond to a transmitter buffer empty (TBMT) request Jo~ 
data. Data is transmitted in a NRZ form~t changing on the 
positive transition of the transmitter Clock (TCP). The char
acter in the transin!tter fill register is inserted into the data 

. message if a data character is not loaded into the transmitter 
after.a TEMT request. ' ' 

945 
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S2350 
USRT 

TYPICAL APPLICATIONS 

• 
• 
• 

Computer Peripherals 

Communication Concentrators 

Integrated Modems 

ABSOLUTE MAXIMUM RATINGS 

Ambient temperature under bias 
Storage temperature 
Positive voltage on any pin with respect to GROUND 
~gative voltage on any pin with respecfto GROUND 
Power dissipation 

IX: (STATIC) CHARACTERISTICS· 
V CC =+5V ±5V±5%, T A = 25°C unI:ss otherwise noted. 

Symbol Parameter 

VIH Input High Voltage 

VIL Input Low Voltage 

IlL Input Leakage Current 

VOH Output High Voltage 

VOL Output Lov.: Voltage 

CI~ Input Capacitance 

COUT Output Capacitance 

ICC VCC Supply Current 

Min . 
. . 

2.0 

- 0.5 

2.4 

• 
• 
• 

··AMII. 

High Speed Terminals 

Time Division Multiplexing 

Industrial Data Transmission 

Max. Unit 

VCC- Volt 

+0.8· Volt 

IO Ila 

Volts 

+0.4 Volts 

IO pf 

12 pf 

100 rna 

O°C to+ 70°C 
-65°<:; to +150°C 

+7 volt 
-0.5 volt 
0.75 watt 

Condition 

VIN~ OTO VCC 
Volts 

10H = -IOOlla 

10L= 1.6ma 

} VIN == o Volt 
f= 1.0 MHZ 

No Load , 

*Electrical characteristic.s included in this advanced product description are objective specifications and may be subject to change. 

AC (DYNAMIC) CHARACTERISTICS 
V CC = +5V ±5%, T A = 25"C unless otherwise noted. 

Symbol Parameter Min. Max. Unit Condition 

TCP,RCP Clock F:requency DC 500 KHz 

Input Pulse Widths 

PTcP -Transmit CloCk 900 nse,c CL= ~9Pf 

PRcP Receive Clock 900 nsec. lTTL Load 

PRsT Reset 
I 

500 nsee 

PTDS Transmit Data Strobe 200 nsec 

PTFS Transmit Fill Strobe 200 nsee 

PRSs Receive Sync Strobe 200 nsec 

PCS Control Strobe 200 nsee 

PROE Receive Data Enable 400 nsec . Note 1 

PSWE Status Word Enable 400 nsec Note 1 

PRR Receiver Restart 500 nsec 
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AIMll. 
AC (DYNAMIC) CHARACTERISTICS {CONT'D) 

SWITCHING CHARACTERISTICS 
. -,,-, 

Delay, TC}> Clock to Serial Ditta. Out 

Delay, TCPClockto TBMT'Ou1put 

Delay, TDS toTBMT, 

Delay, SWE to Status Reset 

Delay, SWEi RDEto Data Outputs 

Hold Time SWE, RDE to Off State 

Data Set Up Time TDS, TF'S, RSS, CS 

Data Hold Tim~ TDS 

Data Hold TimeTFS, RSS 

700 

1.4 

700 

700 

400 

400 

nsec 

psec 

nsec 

nsec 

nsec 

nsec 

nsec 

nsec 

nsec 

ITTl load 

Cl = 130pf 

82350 
USRT 

TTSO· 

TTBMT 

TTBMT 

TSTS 

TRDO 

THRDO 

TDTS 

TDTH 

TDTI 

TCNS 

TCNH 

TRDA 

Control Set Up Time NDB I, NDB2, NPB, POE 

Control Hold TimeNDBI, NDB2, NPB,POE 

() 

700 

200 

o 
200 

700 

nsec 

nsec , 
Delay RDE to RDA Output 

NOTE 1: Requi,ed to reset status and nags. 

TIMING WAVEFORMS 

RESET 

RCP 
rcp 

VIL\-__ ~ 

rCNS ~. ~ rCNH r--- . 
----v-;;;'iX· V'H 'l..r~---
__ . .;;VI~L '-- ~ _ ~ _ -,-v'!:/"" ..... __ _ 
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nsec 

TCP 

rso 

TBMT 

~~---.... 

ROO ·A07 --.,..,--K 

- STS ----+--------:-t--t-'"'""\ 
t--------,-,rsrs4---t:----_-I':---.......... -----

AOA--_~---~-.,..,---~-~~--~------..... -~ 

AA ----'\ "'--'--~PRA ----t,.-....... ----~-------
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S2350 
USRT AIMJI. 

TRANSMITTER TIMING DIAGRAM 

TCP 

RESET 

~1. ~ .......... I. . 
_TSO __ .....:III ,'ST.I I!'ST::!: I: J: I ::JUT! :': J: C :::i(n·c:,: 1: 1: :'::1= 

'I j4- PAD CHAR. -+- DATA CHAR. DATA CHAR. -+- SYNC CHAR. -..j 
FCT ALL "I" S 
----ilt 
TBMT ~ 

--1--"'- ., 
r r I. 
I u ·u u 
I 
u 

NOTE 1 OATA TRANSMISSION WILL START ON THE FIRST LOW TO HI,GH TRANSITION OF TCP AFTER 
RESET IS LOW., THE INITIAL RESET PULSE SHOULD NOT OCCUR UNTIL 100 MICROSECONDS 
AFTER' POWER IS APPLIED. . . = 

~ 

_RECEIVER TIMING DIAGRAM 

948 

RCP 

~R~ES~ET~~r1~ __________ ~ __ ~ __________________ ~ __________________ __ 

I I ,I 

I ~·I 1 
I I I I U 

I 

r 

L 

I 
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AIMII., I 

MPU/ACIA INTERFACE (CONT'D) 

Pin Label 

( I) GND 

(2) 

(4) RESET 

(15 ) DO 
(16) Di 
(17) D2 
(IS) D3 
(V)) 04 
(20) D5 
(21) D6 

,em D7 

(3S) 'rOS 

(24) TFS 

(23) RSS 

5 

(9) TBMT 

(6) TSO 

(36) '. Tep 

: (26) RD7 
(27) RD6 
(28) RD5 
(29) RD4 

(3Y) RD3 
(3 ) RD2 
(32) RDI 

',i @ Ie MASTER 1971 

Function 

Ground 

, " +5 VOLTS ±5% 

, MASTER RESET A VIH initializes' both the r.eceiver and' transmitter. The Transmitter 
Shift Regi,ster is set to output a character"of all logic I's, FCT is teset to VOL and TBMT,set 
to VOH indicating the Transmitter Holding Register is einpty," 

The receiver status is initialized to a VOL onRPE, SCR, and RDA.' The sync character 
detect logic is inhibited until a RR pulse is received. _ 

. • J 

OAT A INPUTS Data on the eight data lines are loaded into the Transmitter Holding Register 
by TDS" the Transmitter Fill Register by TFS, and the Receiver Sync Register ,by RSS. The 
character is right justi-fied with the LSB at DO, For word lengths less,than 8 bits, the unllsed 
inputs are ignored, Data transmission is LSa first. 

\ , 
TRANSMIT 'DATA STROBE A VILloads ,gara on DO-07 into the Transmitter Holding 
Register and' resets TBMr to a VOL. 

, TRAMSMITFILL, STROBE A YIL loads data on DO-D7 into th~ Trallsmitter Fill Register. 
The charader, in the Transmitter Fill Register is transmitted whenever a new chara~ter is tlot 
loaded in the allotted time. 

\ 

RECEIVER SYNC STROBE A VIL loads data on DO·D7 into the Receiver Sync Register. 
SC R is set tt~ VOH whenever data in the Receive( Shift Register compares with the character 
in the Receiver Sync Register. 

, TRANSMIT BUFFER EMpTY A VOH indicates the data ,in the Transmitter Holding 
Register has been transferred to the Transmitter Shift Register and I;ew data may be loaded. 
TBMT is reset to VOL by a VIL on TDS. A VIH on RESET sets TBMT to a VOH" 

TBMT is alSo multiplexed onto the RD7 output (26) when SWE is at VIL and RDE is at 
VIH, 

TRANSMITTER SERIAL OUTPUT Data entered on 00-07 are tr~nsmitted serially, least 
significailt bit first. on TSO at a rate equal \0 the TransmitClock frequency, TCP. Source of 
the data t9 the transmitter shift register is the Transmitter Holding Register or Transmitter , 
Fill Regist,er. 

TRANSMIT CLOCK Data is. transmitted on TSO at the frequency of the TCP input in a 
NRZformat. A new data bit is started on each ne~atlve to positIve transition (VIL"to Vni> 
of Tep. 

RECEIVED DATA OUTPUTS' RDO·RD7 contailr datil from the Re~eiver Output Register 
or selective ~tatus 'conditions .depending on the state of SWE and ROE per the; followiJlg 
table: " 

, , 

S2350 
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S2350 
USRT 

MPU/ ACIA INTERFACE (CONT'D) 

Pin Label 

(33) ROO 

/< 

(35) RDE 

(7) FCT 

(25) RSI 

(37) RCP 

(l2) RDA 

(8) SCR 

950 

AMI. 
", 

Function 

(34) (35) (33) (31) (31 ) (30) (39) (28) (27) (26) 

SWE ROE RDO RDI RDl RD3 RD4 RD5 RD6 RD7 

VIL VIL .X X x x x x x X 

VIL VIH RDA ROR RPE ,SCR VOL VOL ,FeT TBMT 

VIH VIL DBO OBI DB2 DB3 DB4 DB5 DB6 DB7 

VIH VIH X X X X X X X X 

X Output is in the OFF or Tri·State condition 
DBO LSB of Receiver Output Register 
DB7 MSB of Receiver Output Register 

The two unused outputs are held at VOL in the output status condition. 

RECEIVE ,D~ T A ENABLE A VIL enables the data in the Receiver Output Re~~:er onto 
the output data Hnes Roo-RD7. The trailing edge (VIL to VIH transition) of RDE resets 
RDA to the VOL condition. ' 

FILL CHARACTER TRANSMITTED A VOH on FCT indicates data from the Tran>lIlitter 
Fill Register has been transfemi"d to the Transmitter Shift Register. 

FCT is reset to VOL when, data is transferred from the Transmitter Holding Register, to the ~, 
Transmitter Shif~ Register, or on the trailing edge (VIL to VIH) oLthe S\\!E pulse. or when 
RESEr'is VIH. 

FCT is multiplexed onto the RD6 output (27) when SWE is at VIL and RDE is at VIH. i, 

RECEIVER SERIAL INPUT Serial data is docked into the Receiver Shift Register, least 
significant bit first, on RSI at a rate equal to the Receive Clock frequem:y RCP. 

RECEIVE CLOCK Data is transferred from RSI input to the Receiver Shift Register at the 
frequency of the Rep input. Each data bit is entered on the positive to negative transition 
(VIH to VIi) of Rep. 

RECEIVED DATA AVAILABLE A VOH indicates a character has been transferred frolll 
the Receiver Shift Register to the Receiver Output Register. 

RDA is reset to VOL on the' trailing edge (VIL to VIH transition) of RDE, by a VIL on RR 
or a VIH on RESET. ' 

RDA is mu!tiplexed onto the ROO output (33) when SWE is VIL and RDE is VIH. 

SYNC CHARACTER RECEIVED A VOH indicates the data in the Receiver Shift Register 
is identical to the data in the Receiver Sync Regist~r. 

SCR is reset to a VOL when the character in the Receiver Shift Register does not compare 
to the Receiver Sync Register, on the trailing edge (VILio ~IH transition) of SWE, by a VIL , 
on RR or a VIH on RESET. ' 

SCR is Illultiplexed onto the RD3 output (30) when SWE is a VIL and RDE i~YIH. 
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AIMII. 

MPU/ACIA INTERFACE (CONT'D) 

Pin 

(34 ) 

(11 ) 

( 10) 

(13 ) 

(3lJ ) 

(3 ) 

(4) 

(5 ) 

© Ie MASTER 1971 

Label 

SWl: 

ROR 

RPE 

RR 

NOBI 

NPB 

POE 

CS 

Function 

STATUSWORO ENABLE A VIL enables the internal status conditions onto the output 
data lines ROO-R07. 

The trailing edge ofSW-E pulse resets FCT, ROR, RPE, and SCR to VOL. 

RECEIVER OVERRUN A VOH indicates data has been transferred from the Re~eiver 
Shift Register to the Receiver Output Register when RDA was still set to,VOH' The last data 
in the au tpu t Register is lost. 

ROR is reset by the trailing edge (VIL tb VIH) of SWE, a VIL on RR, a VIH on RESET or 
a VOL to VOH transition of ROA. 

ROR is multiplexed onto the RDI output (32)whenSWE is VIL and ROE is VIH . 

RECEIVER PARITY ERROR A VOH indicates the accumulated parity on the received 
character transferred to the Output Register does not agree with.the parity selected 'by POE. 

RPE is reset with the next received character with correct parity , the. trailing. edge (Vll to 
VIH) of SWE, a VIL on RR or a VIH on RESET. 

RPE is multiplexed onto the RD2 output (31) when SWEis VIL and 'ROE is VIH. 

RECEIVER RESTART A VIL resets the receiver section by dearing the statUs ROA, SCR, 
ROR, and RPE. to VOL. The trailing edge of RR (VIL to VIH) also puts the receiver ina bit 
transparent mode to sear~h for a comparison, each bit time, between the contents of the 
Receiver Shift Register and the Receiver Sync Register. The number of data bits per 
character for the comparison is set by NDBI and NOB2. A'rter acompare is I'nade SCR is set 
to VOH, the sync character is transferred to the Receiver Output Register, and the receiver 
enters a word synchronous mode framing an input character each word time. 

NOTE: Parity is not checked on the first sync character but is enabled for every succeeding 
~~~. . 

NUMBER DATA BITS The number of Data Bits per character are determined by NDBI 
and NDB2. The number of data bits. does not include the parity bit. . 

NDB2 NDBI CHARACTER LENGTH 

VIL VIL 5 Bits 

VIL Vm 6 Bits 

VIH VIL 7 Bits 

VIH VIH 8 Bits 

For character lengths less than 8 bits, unused inputs are ignored and. unused outputs. are held 
to VOL. Data is always right justified with DO and RDO being the least significant bits. 

NO PARITY BIT A VIH eliminates generation of a parity bit in the transmitter and 
checking of parity in the receiver. With parity disabled, the RPE status bit is held at VOL· 

PARITY ODD/EVEN A VIH directs both the transmitter and receiver to operate with even 
parify. AVIL forces odd parity operation. NPB must be VIL for parity tobe enab,led. ' 

CONTROL STROBE A VIL loads the control inputs NDBI. NOB2, POE, and NPB into the 
Control Register. For static operation,CS can be tied directly to ground. 

82350 
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S5104A 
512 X 8 BIT 
ERASABLE AND , 
ELECTRICALLY REPROGRAMMABLE 
READ ONLY MEMORY ® 

AMERICAN MICROSYSTEMS, INC. 

ADV ANCED PRODUCT DESCRIPTION 

RWORCS,--'-+-I 

XOECOOER 

CONTROL 
lOGIC' 

BLOCK DIAGRAM 

64X64BIT 
PROM ARRA~ 

VCC GNO 

RIW VGG 

C$" 0 1 

VPROG llS 

"'0 Os 

A, 0 4 
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PIN/PACKAGE CONFIGURATION 

FEATURES 

• • 
• 
• • 

On-Board Programmability 
Fast Access Time- 750 ns Max. 
High Speed Programming - Less than I Minute for 

all 4096 Bits 
Programmed wi th R/W, CS and V PROG Pins 
Completely TTL Compatible -- Excluding the 

VPROG Pin 

FUNCTIONAL DESCRIPTION 

, The. S5204A is a high speed, static, 512 x 8 bit, erasable and 
electrically programmable read only memory designed for use 
in bus-organized systems. Both input and output are TTL coin-

TYPICAL APPLICATIONS 

• . ROM Program Debugging 
• Code Translation 
• Microprogramming 
• Look-up Tables 

952 

• • • • • 

Ultraviolet Light Erasable - Less than 10 Minutes 
Static Operation - No Clocks Required 
Three-State Data I/O 
Standard Power Supplies +5V and -12V 
Mature P-Chan Process 

patable during both read and write modes. Packaged in a 24 
pin hermetically sealed dual in-line package the bit pattern can 
be erased by exposing the chip to an ultra-violet light source 
through the transparent lid, after which a new pattern can be 
written. 

• Random Logic Replacement 
• Programmable Waveforms 
• Character Generation 
• Electronic Keyboards 
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FAIRCHILO F8MICRDPRDCESSDR 

Fairchild·s F8 
has everything under control 
• CPU, 110 and memory specifically tailored to con

trol applications; 
• 2-chip minimum configuration for lowest cost; 
• Full line of software support insures minimal 

development time and trouble; 
• Epoxy encapsulated packaging insures reliability; 
• Systems can be modUlar.ly ~xpanded to meet 

changing control requirements. 

F8 Building Blocks: The Fa is a family of LSI inte
grated circuits with a carefully planned architecture 
to minimize system cost through minimum chip 
count. The family consists of a central processing 
unit, program storage units, memory interfaces and 
peripheral 110 control devices. 

Lowest Cost by Lowest Chip Count: The Fa 
has the lowest circuit count regardless of memory 
requirements-the 3850 cOr;ltains 64 bytes of RAM 
on-chip; with the 3851 you get an additional 1 K x a of 
ROM; with the 3856 an additional 2K. For more com
plex control applications, consider a system compris
ing a ~ cpu and a 3657 program storage unit-:-2K 
of ROM plus the ability to interface with up to 65K of 
memory storage-RAM, ROM or PROI\,1. 

3850 3850 

In any configuration, a two-chip· Fa system can 
replace the hundreds of TTL packages arid discrete 
components required for applications already under 
electronic control, and can easily be used to effec
tively replace existing electromechanical control 
configurations. 

Lower Manufacturing Costs: The reduced-cir
cuits implementation of the Fa means fewer parts to 
procure, ~est and assemble. It also means you need 
less board space. The result-lower costs from pur
chasing through manufacturing. 

More Reliable Systems: Reliability is directly 
related to parts count and the number of intercon
nects. The Fa's unique architecture keeps both down 
to a minimum. 

Shorter Design Cycles: The Fa Formulator 
Development System makes the most of your engi
neering and development time. It allows you to effi
ciently develop your hardware and software: This 
means your new products can get to the market 
faster. 

, 3850 
CENTRAL PROCESSING CENTRAL PROCESSING CENTRAL PROCESSING 

UNIT (CPU) UNIT (CPU) UNIT (CPU) 

3851 3856 3857 
1 K PROGRAM STORAGE UNIT 2K PROGRAM STORAGE UNIT 2K PROGRAM STORAGE UNIT 

(PSU) (PSU) (PSU) 

ADDRESS LINES FOR UP TO 
65K OF RAM, ROM, OR PROM 

THE Fa 2 CHIP MICROPROCESSOR SPECTRUM 

@ Ie MASTER 1917 
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F=AIRCI-IILO. FB MICROPROCESSOR 

3850 Central 
Processing ',Unit 

--.--
1/000 

I 
I 

I, ALU 
CONTROL 

LOGIC 

16 1/007 
BIDIRECTIONAL 

1/0 
PORT 

o 
} 60NTROL 

LINES 
L----.;..r-

POWER-ON _ EXT RES 
RESET 1/0 BITS 

'64 BYTE 
SGRATCHPAD 

, RAM 

T}s-sIT I DATA BUS 

.--1-

GND 
{

XTL-X- , 
CLOCK XTL _Y _ CLOCK + 5 V 

REFERENCE RC---;:-- GENERATING .----____ -+--0 + 12 V 
2 PHASE J f1 CIRCUITS - iNfREQ 
SIGCNLOACLSK\WRITE ... __ --....JL--___ --'_.;;.;;..;;.~..... INTERRUPT 

CONTROL BIT 

3850 CPU BLOCK DIAGRAM 

3851 'Program 
Storage Unit 

16 
BIDIRECTIONAL 

1/0 BITS 

-.-
1/0 AO 1/0 

: PORT 

1/0 A7 A 

1024 BYTES 
ROM 

CONTROL 
LOGiC 

}
5 . 
CONTROL 
LINES 

IX 2 PHASE 
P } CLOCK 

"------'r--WRITE SIGNALS 

MEMORY RAGE' 
SELECT 

DBDR-DATA 
BUS DRiVER 

: DATA 
GNO f"\.-J----., 

T} S-BIT 

.-------1: BUS' 
-L.. 
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+5V 
+12V 

PROGRAM 
COUNTER TIMER 

I------f.-- PATIN 
STACK DATA INTERRUPT PRTOlJf 

REGISTER COUNTER LOGIC INT REO 
'------'----........ '-------'...--- EXT INT . 

3851 PSU BLOCK DIAGRAM 

'Fairchild's F8 Central Processing Unit (CPU) 
contains all of the functions of an ordinary 
central processor and adds some time and 
money saving features uniquely its own. For 
instance, the, 64 bytes of scratch pad RAM 
memory already included on the F8 CPU 
eliminate the need-for external RAM circuits 
in manyapplicCitions. Clock and power-on
reset circuitry, normally requiring additional 
integrated circuit packages, are included on
chip. Fairchild's CPU also contains 16 bits 
of fully bidirectional input and output lines 
internally latched (for storing output data) 
andcapatil~ of driving a standard TTL load. 

It is important to note that Fairchild's Pro
gram Storage Unit (PSU)is not just a conven
tional Read Only Memory. In addition to con
taining 1024 bytes of mask programmable 

. ROM for program and constant storage, the 
F8 PSU includes the addressing logic for 
memory referencing, a Program Counter, an 
Indirect Address Register (the Data Counter) 
and a Stack Register. A complete vectored 
interrupt level, including an external interrupt 
line to alert the central processor, is pro
vided. All of the logic necessary to request, 
acknowledge and reset the interrupt is on the 
F8 PSU. The 8-bit Programmable Timer is 
especially useful for generating real time 
delays. The PSU has an additional 16 bits of 
TTL compatible, bidirectional, fully latched 
I/O lines . 

Systems requiring more program storage 
may be expanded by adding more PSU cir
cuits. For example, one F8 CPU and three F8 
PSUs will produce a microprocessor system 
complete with 64 bytes of RAM, 3072 bytes 
of ROM, 64 I/O bits, three interrupt levels, and 
three programmable timers. This complete 
system will require only four ICpackages. 
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385& Program_ 
Storage Unit 

<0 
~ . 

OBDR-DATA BUS DRIVER 

2048 
BYTE 
ROM 

CONTROL 
LOGIC 

} 5 CONTROL 
LINES 

-r}8-BIT I DATA 
, BUS 

GND 
+5V 
+12V 

PROGRAM 
COUNTER 

....---I+-'-PRIIN 
INTERRUPT PRIOUT 

LOGIC INT REO 
~---+--~~------~----r--E~INT 

DATA STACK PULSE WIDT/:i P,ROGRAM-
COUNTER REGISTER MEAc~~~G~ENT~~fN' 

385.6 PSU BLOCK DIAGRAM 

;) 

·3857 ProgrCilm 
Storage Unit/ 
Memory ,Interrace 

en 
w 
z 
:::; 
en en 
w a: 
0 
0 
..: 
';! 

CONTROL. 
en . LOGIC 
[2. 
a: 

, } 5 CONtROL 
,'I LINES 

CPU READ 
RAM WRITE 
g 

0 
0 ..: 

...... ___ ....,~WRITE 

'""'- 2048 
iii BYTE 
';! R.OM 

PROGRAM 
COUNTER 

'/ 

INTERRUPT 
LOGIC 

-r}8-BIT I DATA 
, BUS 

!iN[} . 
+~5V 
+12,V 

PRIIN 
INT REO 

~~-+----~~~--~----r--EXTINT 
DATA STACK _PULSE WIDTH PROGRAM-

COUNTER REGISTER MEASUaEMENT MABLE 
CIRCUIT TIMER 

3857 PSUlMI BLOCK DIAGRAM 
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Both the 3856 and 385,7 contain not only 2048 
x a bytes (16K bits) of Read Only Memory tor 

'. program anc}'permanent data storage, but 
also memory addressing logic, timer and in
terrupt functions, and pulse-width measure~ 
ment capability. . -

The. on-chip logic contains four 16;bit ad· 
dress registers (two' program counters, PeO 
and PC1, and two Data Counters, DCO and 
DC1), 

The timer is. a pre~settable a-bit binary 
counter which can be started and stopped by 
Input-pin level transitions orprogram·control. 

. The count rate is selectable under program 
control (1, 4, 8 or 32 fAS, offering either up to 
1 !-lS timing accuracy or up to a ms time-out 
period). The state of the counter can be read 
back into the CPU, which allows accurate 
pulse width measurement. Both. timer and ex
ternal interrupt can be enabled simulta
neously. 

The 3856 and 3857 differ in the utilization' of 
their 110 pins. The 3856 PSU contains two 
B-bit bidirectional 110 ports (equivalent to the 
3851) plus a ,strobe outp~t which is active 
whenever its associated port is being used. 
The strobe output can be used for handshak
ing control. of peripheral logic. The 3657 PSU 
has no 110 ports, but provides 16 address 
lines and two control signals todrive external 
memory (RAM, ROM or PROM). ' 

\. 
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3852/3853 
CPU SLOT 

CYCLE REO 
MEM IDLE 

Memory'lnterrace T 
, , , 8-BIT { :' 

I 
DYNAMIC, 

RAM CONTROL 
,CIRCUIT 

The Static Memory Interface (SMI) contains DATA BUS ; PROGRAM 

a program counter, data counter, an auxiliary , ' -..a.... COUNTER 

data co'unter, stack register, incrementerl t---~ R~J~~~R 
adder a programmable timer and an 8-bit 5 CONTROL { I DATA 
data p'ort in addition to the 16-bit address, bus LINES! CONTROL COUNTER 1 

- LOGIC 
for communication with external me~ory. 2 trtg~ 1 /6 C08~t~R 2 
The 3853 may be used with the CPU and SIGNALS l WRITE-"'L-___ L--___ .....,.L...;;.:;.;;.;.;.;.;;;;.;.;;....t 

PROM to' provide an F8 system that requires, 
no ROM. It may also be used in conjunction 
with the 3851 PSU circuits. 

Th~ Dynamic Memory Interface (OMI) pro
vides an appropriate interface for either static 
'Or dynamic memory components. Dynamic 
memory refresh cycles and OMA transfers 
are performed without slowing the central 
processor. l;he OMI also contains a program' 
counter, 'data coun~er, an auxiliary data 
counter, stack register, increment/adder, and 
an 8-bit data port in addition to the 16-bit 
address bus for communication with external 
memory. The OMI may also be used solely 
with the CPU, or in conjunction with the 3851 
PSUdevice. ' 

3854"Direct 
Memory,Access 

{..-I 8-BIT ' 
DATA BUS i 

, -..a.... 

3852 BLQCK DIAGRAM 

INTERRUPT 
LOGIC 

TIMER 

PROGRAM 
COUNTER i 

STACK 

{ 
REGISTER 

5 CONTROL DATA 
LINES CONTRDt- COUNTER 1 

LOGIC 
2 PHASE { /6 DATA 
slg~~g' WRITE-t"--__ --L ____ --L....;C~OU;.;.N;.;,;TE;.;.R;.;;;2 ... 

3853SMI BLOCK DI~GRAM 

/ TRANSFER __ r---..,.........,....----.,.-----, 
Fairchild's Direct Memory Access (OM'A) de- ~~~~6~~ 
vlce sets up a high 'speed data path to link F8 TRANSFER 

DMA 
CONTROL 

memory with peripheral electronics. The F8 DMA wRri'J~m 
, OMA circuit, when working ,in conjunction 

with'Jthe Fa. OMI, does not require overhead DIJENc~~5~ 
electron,ics to keep track of memory ad
dresses, bytes transferred and handshaking 
signals. The data transfer is initiated by ,the 
CPU under program control. Once started, 

GND 
+5V 

+ 12V 

ADDRESS 
REGISTER 

AND 
BYTE COUNT 

REG DR } MEMORY 
CPU READ ,CONTROL 
RAM wRITE SIGNALS 

GND 
+5V 
+12V 

\ 
16 ADDRESS 
LINES 

REG DR "} MEMORY 
CPU READ CONTROL 
RAM wRITE SIGNALS ' 

GND 
+5V 
+12V 

\ 

16 ADDRESS 
LINES 

, 

16 ADDRESS 
LINES, 

eni 
'W 
Z 
::::; 
-' 
~ 
Iz 

, theOMA transfer will continue without CPU 
, intervention. The CPU can sense the enable 
line of ~he OMA to determine the completion 
of a transfer. The entire OMA transfer will 
take place without halting tt)e central 

LOAD REGISTER} 8 
- READ REG,ISTER c;> 

{

SELECT LINE P1 ~ 
'8-BIT i ' '--_._--4- SELECT LlNE P2 8 

DATA BUS -.1...1" ~ Rl } 2 PHASE 
L.....--'-_________ ..,......J-WRITE ~~~~:LS 

processor. ' 3854 DMA BLOCK DIAGRAM 

( 
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3861 'Peripheral 
l,nput/Output 
Circuit 

16 
BIDIRECTIONAL 

1/0 BITS 

GND 
+5V 

+12V 

.=:r::::: 
1/0 AO 1/0 
l PORT 

i75A7 A 

CONTROL 
LOGIC 

} gONTRO. L 
LINES 

d },2 PHASE 
IU CLOCK 
WRITE SIGNALS 
DBDR-DATA 
BUS DRIVER 

:' DATA T}.a'ElIT 
r-----;,: BUS 

TIMER 
..-J..-

r--,-----i--,- J5lmN .. 
INTERRUPT PIiillUT 

LOGIC INT REO 
~------------~------~~~ 

\ ' 

, Designed for use in F8-cased systems that 
.\ require the 1/0 capabilities and interrupt func

tions of the3S51 program storage unit -but 
not the ROM storage that goes with it, the 
3861 peripheral input/output circuit provides 
two 8-bit 1/0 ports, logic to handle an external 
interrupt, and a programmable interval timer; 
The 3861 can be combined with the 3853 to 
create a microcomputer system that requires 
no ROM. An S-bit bi-directional data bus 
transfers data between the 3861 and the 3850 
CPU. There are five versions Qfthe 3S61 
available, each with its own set of pre
assigned 110 port addresses and interrupt 
vectors. 3861 PERIPHERAL INPUT/OUTPUT CIRCUIT BLOCK DIAGRAM 

F8 Applications -
Spectrum 
The two-chip FS microprocessor system has proven 
itself to be one of the most cost/effective alternatives 
open to control-system designers, and to meet varied 
control requirements, it is available in several two-

, chip configurations. You can connect the FS's 3850 
CPU to the 3851, program storage unit for up to 1 K of 
ROM, to the 3856 program storage unit which offers 
up to 2K of S-bit ROM, or to the 2K 3857 (2K of ROM 
plus access to up to 65K of read/write RAM memory). 
No matter which two-chip configuration you use, a 
two-chip FS can add inexpensive,' precision control 
fbr: 

© Ie M~STER 1977 

• gas pumps; 
• taxi meters; 
• digital thermometers; 
• electronic displays; 
• automotive ignition, braking and dash~board 

systems; 
• vending machines; 
• electronic scales; microwave ovens and other 

appl iances; 
.cash registers; 
• traffic signals; 
• PABX; . 
• Electronic games; Speciality calculators and 

many 1J'l0re. . 

In fact there's only one limit to the number of places 
where the FS can be put to use-your imagination. 
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F81nstruction 
~etSumma~y 

I 

The F8 instruction set contains over 60 different in- , ' 
structions which may be subdivided into 10 cate
gories: Accumulator, Scratchpad Register, Indirect 
Scratch pad Address Register, Memory Reference, 
Data Counter, Status Registe"Program Counter, 
Branch, 'Interrupt Control and Input/Output instruc
tions,. Because 55% of the F8 instructions are only 
one byte long, programs are short and memory re
quirements significantly reduced. An alphabetic list
ing,of the instructions is shown below. The following, 
pages contain a complete description of the F8 in: 
structions, including the cyc'le time. Each cycle is 2 
/AS, for a system with a 2 MHz clock frequency. " 

, F8 ADDRESSING MODES 
The FB instruction set has e,ight modes of referenc
ing either 110, CPU registers or bulk memory. 

Implied Addressing ,." 
The data, for this one-byte instruction is implied by , 
the actual instruction. For example, the POP instruc
tion automatically ~impl1es that the content of the Pro
gram Counter will beset to the value contained in the 
Stack Register. ' 

, Direct Addressing 
In "these tWO-byte instructions, the address of the 

, operand is contain~d in the second byte of the in
struction. The I)irect Addressing mode is used ,in the 
InputlOutputc'iass of instructions. 

Shollt Immediate Addressing 
Instructions whose addressing mOde is Short Imme
diate have the instruction op code as .the first four 
bits and the operand as the last four bits. They are aU 

.one-pyteinstructions; .' 

958 

Long Immediate Addre$$ing, . ", ' " 
In theSe two-byte instructions, the fidt instruction' 
byte is the op code and the second byte is the 8-bit 

, opetand. 

Direct Register Addressing , . 
This mode of addressing may,be used to directly 
reference the Scratchpad Registers. By including the 
registerriumber in the one-byte instruction,12of the 

, 64 Scratch pad Registers may be referenced directly. 

Indirect RegisterAddresSing 
, All 64 Scratch pad Registe'rs may be it:ldirectly refer

enced, using the Indirect Scratchpad Regrster in the 
CPU. This6-bit register, which acts as a pOinter to 
the scratchpad memory, may either be incremented, 
decremented, or left unchanged while accessing the 
scratch pad register. 

Indirect Memory Addressing 
A 16-bitlndirect Address Register, the Da,ta Counter, 
pOints to either data or constants in bulk memory. A 
group of one-byte instructions is provided to manipu
late this, area of memory. These instructions imply 
that the Data Counter is pointing to the desired mem
ory byte. The Data Counter is self-incrementing, 
allowing, for an entire data field to be scanned and 
manipulated without requiring special instructions to 
increment its content. The memory interface circuit. 
contains two interchangeable data counters. 

Relative, Addressing " 
All F8 Branch Instructions use the relative address
ing mode. Whenever a branch is taken, the Program 
Counter. is updated by an 8-bit relative address con
tained in the second byte of the instruction. ,A branch 
may extend 128 locations forward or 127 locations 
back. 
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F8 Microproces~or 
Support· Documentation 
Fa User's Guide 

/ This book is an in-depth description of the F8 com
ponents. It includes a detailed specification of each 

. device including signal timing. System· configura-
tions are also discussed. . 

F8 Guide to Programming 
The Guide to Programming is an introduction to ma
chine language and assembly language program
ming for the F8 microprocessor system. 

FORMULATOR User's Guide 
This book describes how to use the Fairchild FOR
MULATOR system to convert source programs, writ
ten in F8 assembly language, into object programs 
which can be executed by a predefined F8 micro
computer system: 

FORMULATOR Hardware 
Reference Manual 
This book presents an in-depth technical description 
of the F8 FORMULATOR System, its component sub
systems and optional capabilities available through 
subsystem module options. The .technical descrip
tion includes general functional characteristics, 
theory of operation and detailed description of infer
face signals. 
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Fairchild Fa Microprocessor 
POWER REQUIREMENTS:vDD= +5.0V ±5%;VGG= +12.0V ±5%;VSS=OV;TA=0'Cto70'C;f=2MHZ 

PART TYPE SYMBOL PARAMETER TYP MAX UNITS TEST CON DITIONS 
(Outputs Unloaded) 

3850 IDD VDOCurrent 30 80 mA 2MHz 
IGG VGG Current 15 25 mA 

3851 IDD VDD Current 30 70 inA 2MHz 
IGG VGG Current 10 18 mA 

3861 IDD VDDCurrent 30 70 mA 2MHz 
IGG VGG Current 10 18 mA 

3856 IDD VDDCurrent 38 90 mA 2MHz 
3857 IGG VGG Current 17 31 mA 

3852 IDD VDDCurrent 35 70 . mA 2MHz 
3853 ' IGG VGG Current 13 30 mA 

3854 IDD \ VDDCurrent .20 .. 40 mA 2MHz 
IGG VGG Current 15 28 mA 

SIGNAL ELECTRICAL SPECIFICATIONS: VDD= +5.0V ±5%;VGG= +12.0V ±5%;VSS=OV;TA=0'Cto70'C;f=2MHz 

SOURCE OR 
TEST CON DITIONS SIGNAL NAME RECEIVING VOH MIN VIH MIN VOL MAX VIL MAX 

(NUMBER, TYPE) DEVICE 
DATA BUS 3850 3.9 3.5 0.4 0.8 10H - -100~A 
(8 INPUTS, OUTPUTS) 3851 .IOL =1.6mA 

3852/3 
3854 
3856/7 
3861 

CONTROL BUS 3850 3.9 0.4 10H = -100~A 
(5 OUTPUTS) IOL= 1.6mA 
CONTROL BUS 3851 3.5 0.8 
(5 INPUTS) 3852/3 

3856/7 
3861 

1/0 PORTS 3850 2.9 (J TTL) 3.5 0.4 0.8 10H - - 30 ~A (unloaded) 
(16 INPUTS, OUTPUTS) 3851 
STANDARD PULL·UP 3856 3.9 (unloaded) 10H = -100~A 

3861 IOL=2mA 
CLOCK REFERENCE(INPUT) 3850 4.0 0.8 
SYSTEM CLOCKS 3850 4.0 0.4 10H- -10~A 
(PHI AND WRI!E OUTPUTS) 10L =1.6mA 
SYSTEM CLOCKS 3851 4.0 0.8 
(PHI AND WRITE INPUTS) 3852/3 

3854 
3856/7 
3861 

RESET (INPUT) 3850 3.5 
,,-

0.8 -'IIL= -1.0 rlili,nax at iii;:' = VSS 
INTERRUPT CONTROL BIT 3850 3.9 0.4 10H - -100~A 
(OUTPUT) 10L =100~A 
INTERRUPT REOUEST 3850 3.5 0.8 
(INPUT) 

INTERRUPT REOUEST 3851 OPEN DRAIN 0.4 10L -1 mA 
(OUTPUT) 3853 

3856/7 
3861 

EXTERNAL INTERRUPT' 3851 3.5 1.2 
(INPUT) 3853 

3856/7 
3861 

PRIORITY IN 3851 3.5 
, 

0.8 
(INPUT) 3853 I 

3856/7 
3861 

PRIORITY OUT 3851 3.9 0.4 10H = =:'"00 ~A 
(OUTPUT) 3856 10L = 100 A 

3861 
DBDR (OUTPUT) 3851 OPEN DRAIN 0.4 IOL=2mA 

3856/7 
~861 

ADDRESS LINES and 3852/3 4.0 0.4 10H- -1 mA 
RAM WRITE . 3854 10L =3.2mA 
(16 OUTPUTS) 3857 
REGDR 3852/3 3.9 3.5 0.4 ,0.8 10H- -300~A 
(INPUT/OUTPl!T) 10L =2mA 
CPU READ (OUTPUT) 3852/3 3.9 0.4 
MEM IDLE, CYCLE REO 3852 3.9 0.4 10H - - 300~A 
and CPU SLOT (OUTpUTS) IOL=2mA 
MEM IDLE (INPUT) 3854 3.5 0.8 
ENABLE, DIRECTION, 3854 3.9 0.4 10H - 100~A 
TRANSFER, DMA WRITE IOL=2mA 
SLOT, STROBE (OUTPUTS) 

XFER REO, P1, P2(INPUTS) 3854 3.5 0.8 
LOAD REG, READ REG 3854 . 3.5 0.8 
(INPUTS) -
1/0 PORT 3851 2.9 0.4 0.8 IOL_2mA 
OPEN DRAIN 3856 
1/0 PORT 3856 3.75 0.4 10H- -1 mA 
DRIVER PULL·UP IOL=2mA 
STRQBE 3856 3.9 0.4 10H- -1 mA 

, IOL=2mA 
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The' 'Formulator 'Family 
'The Formul~tor family of' development equipment. 
alJows users to' match a development .system with 
the requirements and resources at ha'nd.' Con.sisting 

, 'of a complete range of prOducts,the FormUlator fam~ 
ily provjdes the hardware and software'nec~ssary to 
DESIGN F8 Miqroprocessorbased controlcir¥uits 
completely and efficiently. Threeproductsheaq the 
Formulator family~ the FormulatOr Mark, I" Mark' II, 

.and Mark III.' . 

Jrhe Formul~lor Mark I , 
The Formulator Mark I is a low cost hardware, devel
opment tool. It comes with the Formulator processor 
board,card cage, and~ackpaneL In addition, a pe
ripheral cable and I/O .caQle kit is supplied. The Mark I 
has sufficient hardware'to allow users to develop and 
debug a breadboard directly in the system. Software, 
consisting of the Fairbug Operating System, pro
vides·the Mark ,I with sufficient debug. (capabilltyto 
load a program, monitor and alter memory· locations, ' . 
store a program on an external file"and generate a. 
tape suitable forburning PROM memerydevices. 

© Ie MASTER 1977 

The FQrmulal(lr Mark II., . 
TIlti! Formulator Mark Jladds a, comple~e Software ' 

, Operating System to the Mark I.ln .. addiUon,.tothe 
Mark I configuration, the Mark II provides a 16K~AM 
board and the 'Formulator Operating System' desig·· 

. hated FOS. FOS is designed for developing micro
processor based systems. In it is iineditor,assem· 
bler"anddebug package to allowthe 9f'neraqon ofF8 
source code and .the creation and checkout of Fa 
object code.r " '\ 

961 
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The Formulator Mark III 
The top' of the line in microprodessor development 
equipment is the Forrllulator Mark III. In addition, to ' 
providing standard hardware and software develop
ment capabilities, the Mark III adds an intelligent 
front panel. This allows an important interaction 
betweel) hardware and software during the debug
ging operation-the ability to set hardware break
pOints and to select hardware initiated trace func
tions. The intelligent front panel also, allows direct 
access to register and memory locations within the 
F8 system. In addition, the front panel performs a 
self-test operation and an initial program load. The 
Formulator Mark III is supplied, with an attractive 
cabinet and power supplies. ' 
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Growth Packages 
The Formulatofi systems are upwards compatible. 
The Mark I can be expanded to become a Mark II and, 
I.ikewise, the Mark II may be grown into a Mark UI. 
This means that with a F'ormulator system you may 
enter the microcomputer design at a level which best 
matches the needs at hand-amount of available 
money, time, microprocef/sor experience-and be 
able to increase the Formulator's capabilities as your 
needs grow. Two growth packages are available to 
Formulator own,ers. Growth Package I converts a 
Formulator Mark I into a Mark II. This package con· 
tains a16byte RAM module and, a Formulator Mark , 
II oper~ing system. Growth Package II is available for, 
converting a Mark II to a Mark III. Growth II package 
includes Quad 1/0 module,. communication module, 
console control module, 1/0 cable; peripheral cable 

. and Formulator Mark III Operating System.' Expan
sion does not have to occur along the Formulator 
growth path-Formulator modules are ,available to 
expand RAM, PROM, 110, and communications. So 
the user can develop a system which' is custom 
suited to the job at hand. 

Upwards compatibility also means that your initial 
investment is preserved. Nothing gets thrown away 
as your needs and ability grow. When you need more 
from the Formulator, you can add modules to, it. Its 
ability, can grow as fast as your needs grow. . 
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FAIRCHILC Fa MICROPRbCESSO§ 

, , 

Micro ,Pro, 
, , ' \' 

Fully Assembled and Tested 
M icrQprocessor E~I uation and 
DevelopmeritSystem: 

M,icroprocessorBoard 
The MiCro' Pro system 'contains a complete working 
Fa micrOComputer on a fully assembled ,and com
pletely tested PC'board, a cable to Teletype hook-up. 
Fa User's Guide, Fa Guide to Rrogrammihg, arid 
Micro Pro User's Manual. / 

On thebQard are 1K byte$ ot-static RAM, 32 Input! 
Output bits-'-all ,bidirectional and TTL compatible", 
twolevelsof interrupts, two programmable ti'mers, all! 
the nec~ssary 'control circuits, and 64 bytes of 

'scratchpadRAM. . , 

Bunt·in softwar&> 
The preprogrammed;1K byte PSU (FAIRBUG),con. 
tains a'program to save time and effort in desigijing, 
loading anddebuggjng your own program's. " 

, ~ , ' . , ' , 

With Fairbug you can display or alter memory loca
tions, scratchpad registers, accumulator; status reg
ister, program'counters, data counters. You can load 
or punch, fortnatt~d paper tape; punch paper tape in 
PROM ,formatl or enter data from .TTY Keyboard or 
from 110 to 2400 BSt,ld or by program instruction. 
Fairbug h~ a "bootstrap loader" to assist in program 
loading. Fairbug is a series of,subroutineswhichyou 

, can use separately, or as a part of a subroutine 
library. ' 

Features summary , 
• Fully assembled 
• Completely Tested 
• 1 K bytes of RAM 
• 32 TTL compatible, bidirectional latched I/O 

\ '. Fairbug built-in software 
: • 2Programmable Timers 

• 64 byte scratch pad ' 
~ 2 Levels of interrupts 

/ 

963, 



I=AIRCI-IIL.C Fa MICROPROCESSOR 

F80ptions 
'PCB MODULE OPTIONS 
Note: The F8 FORMULATOR has 9 free· slots. Each 

,PCB option requires one Formulator slot. 
Central Processor Module 
• Power on reset. 
• 64 scratch pad registers. 
• 2 MHz clock operation. ;' 
• Four 8-bit 110 Ports. 
• 64K address space. 
• DMA compatible. 
• 1 K Byte RAM. 
• Teletype Interface Circuit. 
• DMA compatible. 
Byte Parallel Interface Module 
• 8- or 16-bit bidirectional word parallel operation. 
• 8-bit data field control. -
• All lines high power buffered. 
• Switch setable 110 port address, peripheral identi

fication code, and interrupt vector address. 
• Interface to line printer, high speed paper tape 

punchers and readers and a wide variety of. 
programmable instruments. 

1/0 Light Display Board _ 
, 32.red LEOs indicates status of 321/0 lines of Quad 
(i I/O Module or 16 lines of Processor Module. 

Communication Module 
• 13 switch selectable BAUD rate~. 
• Switch selectable I/O port address, interrupt vector, 

peripheral device identification code. 
'. Selectable interface to 20. milliamp current loop, 

RS-232C or differential TIL drive receive. 
• Reader/Run Control for Auto-Reader nY. 
Quad 110 Port Module 
• Four 8-bit I/O Ports (32 lines). . 
• Switch selectable Interrupt vector addresses. 
• Switch selectable I/O port address and peripheral 

device identification code: 
• Two external interrupts. 
• 'Selectable il1terrupt priority. 

MEMORY OPTIONS 
Note: The F8 FORMULATORhas 9 free slots. Each 

Memory Option requires one FORMULATOR slot. 

4K Byte Static RAM Module 
• Switch selectable board address. 
• Low Power-SO JAAlbit. 
• Write protect switch allows ROM simulation •. 
16K Byt~ RAM Module 
• No additional refresh logic required. 
• 16K x 8 or 32K x4 configuration switch or program 

selectable. 
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4K Byte PROM Module 
• 16 sockets for 93446 PROMs. 
• Switch selectable memory page. 
16K Byte PROM Module 
• 32 sockets for 93448 PROMs. 
• Switch selectable memory page. 

PROM PROGRAMMER OPTIONS 
Prom Programmer . 
• Soft\l\(are lookup table accommodates device 

programming parameters-number of words, word 
length, burn time, wait time, retry conditions, etc~ 

• Burn pulse amplitude and fuse time are manually 
adjustable. 

• Can program: 93436 
93446 
93438 

/93448 

2704 
2708 

• Handles' fuseable link or ultraviolet erasable. 
• Supplied with Socket Boards for 93436 and 93438. 

F8 FORMULATOR 
APPLICATION,OPTIQNS 
FORMULATOR Base Board and Card Cage 
• 13 slots including nine general purposeahd four for 

CPU and console. 
Universal Breadboard 
• Accepts 14, 16;18, 22, 24 and 40 pin packages. This 

board will accommodate 44 16-pin packages. 
Extender Board 

Fa SOFTWARE 
F8 Cross Assembly and Cross Simulator Programs 
are available in Fortran IV for both large (47K bytes or 
larger) and medium (34K bytes or larger) size 
computers. The Cross Assembler and Simulator are 
combined on single magnetic tapes and are available 
for both batch processing or interactive data process
ingsystems.ln addition, a Fortran IV Cross 
Assembler is available for l-Ise on minicomputers 
with a word size of.16 bits or larger. . 
• Grosa Assembler/Simulator for large computer 

(47K bytes up)-Batch processed. 
• Cross Assembler/Simulator for medium computer' 

(34K bytes up)-Batch processed. , 
. • Cross Assembler/Simulator for large computer 

(47K bytes up)-Interactive. 
• Cross Assembler/Simulator for medium size 

computer (34K bytes up)-Interactive. 
• Cross Assembler for Minicomputer. 

Additional information about Formulator systems 
and the F8 microprocessor is available from the 

, Micro Systems Division, 1725 Technology Drive, 
San Jose, California 95110. (408) 998-0123. 
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EVERYTHING YOU NEED ,'TO KNOW, 
" . " ~ 

ABOUY, 

, / 

I> "'-'/," 

Since 1936, UNITED TECHNICAL PUBLICATIONS 
hasbeentl)ele.ad,erjnelectfonic product infQr:. 
matipn distribution. Today we are the worlds" 
I.argest publisher in tfte electronics field. 

'. eemlELECTRONIC ENGINEERS MASTER' ' 
.. aem is th. source book for detailed product speci-' 
fications and where-to.-buy· information on just 
about eve ryfhihgin electronics,llnterested?'You 
may be one of the 86,000 engineers" ,buyers and 

. , specifiers who qualify annually. Send. for a quali- , 
fication card today. 

,ELECTRONIC PRODUCTS MAGAZINE 
The magazin~ with more electronic: product infor
mati9n than "any, other .publicatic>niri the world. 
Every month it ,features- the. latest developments , 

, in electronic products as weH as everything that's 
new,in thelC field. So Eleotronic Product.s Mag
azine fu,nctions as I8mont~IY update for both 
eemand Ie Master\ Interested? Write today for ~ 

, . ) 

" ( 

quafification card: , , \. . 

patti Foley.. ,;,.,'. _ ' ' , 
UNITED TEQHNIC.6,L PUBLICATIONS, INC .. 

\ 64.5 Stewart Avenue 
. Garden City ,NY 11530 
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II 
INTRODUCTION 

HARRIS 
seMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

HM6100' 
\MICROPROCESSOR 

FEATURES 
DESIGN, 

• Silicon Gate Complementary MOS 
• Fully Static-O to 8 MHz 
• Single Power Supply 

HM-6100/C Vee = 5 volts 
HM-6100A Vee= 10 volts 

• Crystal Controlled On Chip Timing 

The HM-6100 is a single address, fixed word length, parallel transfer 
microprocessor using 12~bit, two's complement arithmetic. The proces
sors recognize the instruction set of Digital Equipment Corporation's 
PDPS/E minicomputer. The intemal Circuitry is completelY'static and is 
designed to operate at any s~ between DC and the maximum operat
ing frequency. Two pins are available to allow for an external crystal 
thereby eliminating the need for clock generators and level translators. 
The crystal can be removed and the processor clocked by an external 
clock generator. A 12-bit memory-accumulator ADD instruction, using a 
+5 volt supply, is performed in 51A sec by the HM-6100, in 61A sec by the 
HM-6100C and in2,51A sec by the HM-6100A using a + 10 volt supply. The 

. device design is optimized to minimize the number of external compo
nents required for interfacing with standard memory. and peripheral 
devices. . 

INTERFACE 
• Memory-'Any Speed 
• Control Panel 
• Switch Register 
• Asynchronous CPU-Memory and CPU-Device 

Communication 
• .64 I/O Devices with PDP-8/E Compatible Interface 

• Low Power Dissipation < 10 mW @ 4 MHz @ 5 volts • De~ice Controlled Input-Output ' 
• All Control SignaJs Produced By The CPU • Single Power Supply 4V ~ Vee < 11V 

• TIL Compatible at 5 Volts 
". Excellent Noise Immunity 
• -55°C to +125°C Operation 

\ 

ARCHITECTURAL 
• EXecutes PDP-8/E, Instruction Set 
• pirect" 'Indir~ct, and Autoindexed Memory Addressing 
• 12-Bit Memory Accumulator ADD Instruction 

\:iM-6100 5J,tsec @ +5 volts/4.0 MHz 
HM-6100A 2.5IAsec(ci + 10 volts/8.0 MHz 
HM-6100c 6IAsec @ +5 volts/3.3 MHz 

• Input-Output Instruction . 
HM-6100 8.5lAsec @ +5 volts/4.0 MHz 

,HM-6100A 4.251AseC @ +10 volts/8 MHz 
. HM-61OQC 10.21Asec @ +5 volts/3.3 MHz 

• Single-Clock, Single-Instruction Capability 
• Direct Memory Access (DMA) 
• Interrupt 
• Dedicated Control Panel Features 

966 

• Power-on Initialize 

RPPLICATIONS 
• Intelligent Computer Terminals 
• POS Terminals . 
• Portable Terminals 
• Aerospace/Satellite System 
• Automotive Systems 
• Remote Data Acquisition Systems 
• Process Control 
• Instrumentation 
• Medical Electronics 
• Displays' . 
• • Traffic Control 
• Navigation 
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PDP-8/E 
COMPATIBILITY 

The -HM-61oo and the PDP-BlE* of Digital Equipment Corporation 
are software, compatible. The basic PDP-alE paper-tape' software 
system supplied by Digital Equipment Corporation will operate prop
erly with the HM-61oo.This basic softwaJe package includes Binary 
Loaders, PAL III Assembler,Symbolic Editor, Dynamic Debugging 
Technique (DDT), Octal Debugging Technique (ODT), 23 Bit Floating 
. Point Package and FOrmula CALculator (FOCAL) ',TheHM-6100 will 
. execute the complete set of CPU diagnostics for POp-a/E. 

Since the bus structure of the HM-61Clp can be adapted to provide a 
subset of the PDP-alE OMNIBUS' signals, as shown in Figure 22,.all 
programmed I/O interfaces for the PDP-aE, for example, Teletype, 
Papertape Reader/Punch, etc., will operate with the HM-61oo without 
any hardware or software mOdification. . . 

The Direct Memory Access, DMA; structure of the HM-61oo and 
PDP-8IE are different, the HM-61oo DMA structure is similar to the 
PDP-a1-CYCLE BREAK, but not compatible. 

The HM-6100 handles 4K words of memory directly. Like the 
PDP-alE, an external Extended Memory Control element can be 
used to extend the addressing space up to 321<., All necessary 
control and timing signals to implement the memory extension con
troller are generated by the HM-61oo. 

The Extended Arithmetic Element, EAE, .and the User Flag, UF, 
processor options of the f>QP-BlE cannot be used with the HM-61oo. 
The EAE is used for hardwired Multiply/Divide and the UF for 
timesharing. 

The HM-6100 trea~ the Control Panel as a programmed I/O device 
with certain special features. The Control Panel has a dedicated INT 
request line to the HM-6100 and the control panel program can reside 
in a separate memory, distinct from the normal program memory. 
The control panel.service routine can be made .transparent to the' 
user and the user program can occupy the entire 4K of main 
memory. The bootstrap routines rpay also reside in the dedicated 
control panel memory. Unlike thePDP-8/E, the HM-6.1oo bootstrap 
routines and the loaded user programs, can, therefore, share 
common address space. 

FIGURE 22 
LXMAR 

Q MD(l) 

+5 

DATA (l) 

HARRIS PDP8/E 
TELETYPE HM-6100 
INTERFACE 

DEVSEl(L) 10 PAUSE (l) 

XTC 
TP3 

co, Cl, SKP, INT (l) co, Cl, SKp, INT (l) 

EXAMPLE OF A PDP-8/E PROGRAMMED 1/0 PERIPHERAL INTERFACE 

'Trademarks of Digital Equipment Corporation 
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·APPLlCATIONS 
ALL CMOS SYSTEM 

The HM-6100 microprocessor family provides for the capability of 
~ilding an all CMOS system with no additional support components. 
The CMOS RAM devices are organized 1024 x 1 (HM'6508I18), or 256 x 4 
(HM-6551/~1). They have internal address latches and operate syn
chronouslywith an address strobe. A 1024 x 12 bit mask programmable 
CMOS ROM (HM-6312) is also provided. The HM-6402I6403 is an industry 
standard UART with the option of operating directly from a high fre-

quencY crystal. The HM-6101, Parallel Interface Element (PIE). provides an 
the signals necessary to communicate with an extemal device including a 
vectored priority interrupt chain. For example. a parallel Teletype interface 
can be designed with only two logic elements-the HM-6101 for control 
and the HM-6403 for data handling. The dynamic power dissipation ofthe 
CMOS system will be less than OOmWat +5 volts. {Figure 23.) 

FIGURE 23 
4 MHz 

.r'0~ 
(12) OX , t , t I t 

HARRIS HARRIS HARRIS 
256 x 4 256 • 4 256 '4 
CMOS CMOS CMOS 

" RAM RAM RAM 
HM-6561 HM-6561 HM-6561 

(I) 
LXMAR1 •• l. • l • • 
(1)XTC 11 I I 

HARRIS (I)MEMSEl I I, I 
CMOS (I)OEVSEL 
CPU 1-(4) Co, Cl, C2,. SKP HM-6100 

1-(1) INTREO' 

(1)INTGNT 

_(1)CPREO 
PLUG IN 

r-(I) RUNfHLT FOR 
(1) IFETCH CONTROL 
-(1) RESET P.<\NEl 

(1) CPSEL + 
(1) SWSEL 

-~ G~D 

GENERAL PURPOSE HM6100 SVSTEM 
A few auxiliary circuits are necessary to permit the HM-6100 to be 

operational in a general purpose environment. They include 
transceivers (OM8833) to buffer the OX lines. address latches 

DEVICE DEVICE 
,ADDRESS 

SELECT 
,ADDRESS 

SELECT 

t t I t I 
HARRIS HARRIS PR RITY HARRIS PRIORITY 

1024 x 12 
'T'~ CMOS OUT ~ 

CMOS ~ 
CMOS ~ PARALLEL 

,--
PARALLEL 

I--STATUS 
ROM .-- INTERFACE ,....- INTERFAce 

ELEMENT f- ELEMENT 
fcONTRou 

HM-6312 .- r- HM-6101 HM-6101 FLAGS 

l t • l t TT 
I I 1 I 

I 

..I a: (J) 

~ :l 
u!;( 

.r HARRIS :j 
CMOS 

3.60 MHz D UART -'L HM-6403 -' 
t 

20 mA LOOPS 

t , 
TELETYPE 

(SN74174) and buffers for control lines. The HM-6100 !'$Quires only 
6 additional packages to interface with standard bipolar or MOS 
RAM's,P ROM's or FPL..A;s. (Figure 24.) 

FIGURE 24 
SN74174 

LXMAR(I) ....... 
C 

ADDRESS 
0 

0 
FF 

HARRIS OX .... OATAINfOUT 
HM-6100 r-(12) 

..-o,DMll833 

.A 

. XTS(I)-f>o- r ..... 
XTA(I) V 
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256 x 12 RAM, 2K x 12 PROM MEMORY SYSTEM 
A low power nonvolatile memory system with' extremely low 

standby power requirements can be constructed as shown below. 
A 256 x 12 RAM, 2K x 12 P ROM organization seems to be suffi
cient for typical microprocessor applications. Provisions are made, 
however, to expand Ihe RAM-P ROM capacity up to 4K words. The 
P ROM devices are power strobed with HD-6605's. The CMOS 
RAM's have extremely low quiescent power requirements. less than 

300 J.l.W for a 256 X· 12 array, and they can be made nonvolatile 
with an inexpensive battery baCKUp. The system. designer can 
reduce memory power dissipation considerably with CMOS RAM's 
and power strobed P ROM's since the memory utilization of micro
processorsis typically less than 30%. The power dissipation -of the 
system shown below is less than 0.5walls at 5 volts. (Figure 25.) 

F1GURE25 
XTC 

MEMORY 
.. 5 $El,.ECT (l) 

HO·660S 
QUAD" 

POWE" 
STRoee TO vee OF ROMS 

TRANSPARENT CONTROL PANEL 
A unique feature of the HM-6100 is the provision for a dedicated 

completely independent control panel with its own memory separate 
from the main memory. The concept of a "transparent" control panel 
is an important one for microprocessors since microprocessor based 
production systems normally do not have a full fledged panel and the 
system designer would like to use the entire capacity of the main 
memory for the specific system applications. A number of panel 
options which can greatly increase the usefulness, flexibility and 

reHability of the system, such as lest, maintenance and diagnostic 
routines, bootstrap loaders, etc., can be incorporated just by In. 
creasing thj! size of the panel memory to handle more software .. 
The panel can be conSidered as a portable device which can be 
plugged into a socket 'onlhe CPU board, whenever ..the panel 
functions are needed, and disconnected, when not needed, without 
disturbing any part of the user program. (Figure 26.) 

F1GURE26 
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APPLICATIONS CONTINUED 

HM-6100 TO CMOS RAM INTERFACE 
The HM~100 provides all the control signals to interface directly 

with standard CMOS RAM's. Since the CMOS R.A:M's have internal 
address latches, the address information on the OX lines is latched 

internally with"the address strobe. Address, Data-in and Data-out 
can tie multiplexed on the OX lines withbut any degradation in 
performance. (Figure 21.) 

4MHz 
XTL 

·.rD~ 
FIGURE 27 
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HARRIS 
+5 

HM·6100 I 
CMOS 

GND +5 

I I 
GND 

I 

DXO 
OX1 
OX2 
OX3 
OX4 
OXS 
OX6 
OX7 
OX8 
OX9 
OX10 
OX11 

MICROPROCESSOR , 

I 

c....::: AO 
A1 

~ A2 
A3 

\ A4 
AS DI~ 
A6 
A7 DO -A8 
A9 

< 
~ 
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CS1 
WE 

(0) 

HM-6518 
1K x1 CMOS RAM 

I 
GND 

, c....:: 
-=== 

Dlr--

DO r---

PACKAGFS 1 THRU 10 ) 

~ (11) 

HI\!I·6518 
1K x 1 CMOS RAM 

\ 

XTC (REAO(H)/WRITE(L) 
MEMORY SELECT (L) 
LXMAR (LOAD EXTERNAL 

ADDRESS REGISTER) 

Harris reserves the right to make changes in the information contained herein at any time without notice to the user. 
Information contained herein bearing on specific or potential applications is presented solely for general guidance. 
Harris assumes no responsibility for user's specific designs or applications, or for infringement of property rights 
of others in such designs or applications. ' 
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INTRODUCTION 

SIMON provides you an easy economical means of proto
typing user systems and evaluating the HM-61 00 family of 
devices in typical configurations. SIMON packaged for 
bench or desk top operation, is dimensioned 1O~3/4" x 16-
1/2" x 2-7/S" and precisely duplicates the functions and 
timing of the HM-6100 microprocessor . .The simplified I:us 
structure, being three-state TTL compatible and fully 
buffered, eases I/O handling and l'l1emoryoperation. The 
basic PDP-S/E' papertape software supplied by Digital 
Equipment Corporation will operate properly with SIMON 
without any software or hardware modifications. The. de
sign features of the proto typing system. give the user com
plete flexibility in developing both software and hardware. 

Standard PDP-S programs require the HM-6100 micro
processor to -have a Control Panel, 6900-CONTRL, 4K 
words of RAM, 6901-M4KX12, and a PDP-S/E compatible 

SIMON 
PROTOTYPING 
SYSTEM 
Teletype interface, 6902-CPUTTY - the basic modules pro
vided in SIMON. Four 72 pin-36 position~dge connectors 
are provided on a common bus (Figure AI. The basic mod
ules utilize three connectors and the fourth is provided as a 
user option. Access to the bus is available' under the unit 

. (Figure B) for user options or for attaching 6904-'INTBUS, 
the Universal Bus. Two Amplimite High Density 20 <D , 25 
position pin and socket connectors are provided, uncom
mitted, at the back of the case, as well as a 9 position con
nector for teletype interface (Figure C). A 5 volt, 3 amp 
power supply is provided permitting 1.0 amps for user op
tion modules., 

With SIMON, the user has a fully interactive facility to gen
erate and test user programs and peripheral interfaces be
fore comrniting to a masked ROM pattern and a final hard
ware ?onfiguration. 

Figure A 

"Trademark Digital Equipment Corp. 

<D AMP INC.,Harrisburg, PA 
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Figure B 

Figure C 
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SIMON MODULES 

6900~CONTRL 
Control Panel Modules 
IThe 6900-CONTR L consists of all the comp~nent parts of 
SIMON except 6901-M4KX12 and 6902-CPUTTY. 6900:
CONTRL is organized in two modules: The first, 6903-
CONTRL-l, is a PC bdard which contains logic and mem
ory and is inserted into the 6900 bus. The second, 6903-
CONTRL-2 i consists of the, case and front panel of SIMON,' 
which contains an array of 'switches and indicators to}acili
tate processor operation and maintenance., The logic and 
memory card,6903-CONTRL-1, is connected to, the control 
panel modu.le, 6903-CONTR L-2,'with a flatcabie. The con
trol Pl!nel module requires 900 mA at 5 V DC. 

, '. 
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I' , 
The operator may ~tart and stop program execution, ;examine 
and modify the contents of the main memQry, modify and 
display internal' processor operation, manually' I'oad and 
execute machine language programs or bootstrap and execute 

Figure D 

programs via the Teletype or a high speed tape reader. Since 
.. the microprol,:essor register and internal control signals are not 
available externally, the modification and display of internal 
processor information ~ust be done urider 'program control. 
The console program resides in the corlsole memory which is 
organized as 16, x 12 RAIVI-256 x 12 PROM. The console ' 
operations ~re 'completely transparent to, the use'r. ' 

Provisions are' made for single instruction and single clock 
processor operation. The processor state information can also 
be displayed in real time. The user d~fined routines are im-
plemented with the "USER FN" switch. ' 

Additional information on the 6900-CONTRL module pro
vided in Applications Note HM006 entitled "HM-6100 Opera

"tor Console:' 

Figure E 
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6901-M4KX12 
4096 x 12 Nonvolatile 
CMOS Memory Module 
The 4096 x 12 non~olatile CMOS memory module consists of 
4~CI\IIOS stlltic RAMs (!'iM-6508), proviQing the user with 
49152 bits of random access memory. The module provides 
for memory expansion by utilizing the Field Select input and 
is fully decoded and buffered for TTL compatibility. The 3K 
Write Protect provision enables the user to block the upper 3K 
words of memory as "read-only" to simulate RAM· ROM 
configurations, The entire memory may be write protected.' 
The500mAH' Nickel Cadmium battery back·up guarantees 
data retention up to 40 days and is automatically recharged 
when the module is powered. If the battery 1I0itage falls 
below the level required to guarantee -data retention, even 
momentarily, an LED indicator illuminates when the module 
power is restored. A 5witchis provided to protectthe memory 
module from stray signals when inserting or removing it from a 
"live" system .. The module requires 400mA at 5 V DC and is 
dimensioned 6" x 8-y:''' x %". 

Additional information on the 6901·M4KX12 modu,le is pro
vided in Applications Note HM004 entitled "Static Memory 
Systems For the HM-6100".A blank printed circuit bO.ard can 
be ordered by specifying the number 6901., 

6902-CPUTTY 
HM-6100 IT eletype CD Module 
The 6902-CPUTTY module forms the nucleus of the three· 
state bus'organized prototyping system. The module contains 
the HM-6100 microprocessor with a DEC C?> PDP·8/E com· 
patible parallel Teletype interface. The microprocessor signals 
are buffered with standard high current three·state buffers and 
transceivers to define a TTL compatible bus. 

All HM-6100 signals are available externallv. The input 
control signals have pull·up resistors to permit open collector 
wire·ANDing of the request lines. The memory signals are 
three·stated when the HM-6100 grants a Direct Memory 
Access request permitting the peripheral device; which request· 
ed the DMA, to access memory using the same bus lines as the 
processor. 

Since the 6902-CPUTTY module will be principally used for 
prototYping, provisions are made to stop the free running 
crystal col1trolled oscillator and to introduce a TTL com· 
patible clock externally. Gating is provided to ensure integral 
clocki~g. 

Th'e module contains the required logic to transfer data 
between the HM-6100 and an ASR-3320-3JC Teletype key· 

CDTrademark - Teletype Corporation 
C?>Trademark - Digital Equipment Corporation, Maynard, MA 
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Figure F 

Figure G 

board: and printer/punch. A Universal Asynchronous Receiv
er/Transmitter, UART, is provided for parallel'serial data 
formatting. In view of .the fact that the interface isPDP..sJE 
compatible, DECPDp-8 software will operate properly with
out any modification. The serial data formatting is RS:232 
compatible and the interface provides for 20mA current loops. 
TI;II) module requires 700mA at 5 V DC and isdimensi~ned 
6" x 8-y:'~' x %". 

Additional information on .the 6902-CPUtTy modul~ is 
provided in Applications Note HM005. entitled "Teletype 
Interface· for the HM-61 00 CMOS Microprocessor", A blank 
printed circuit board can be ordered by specifying the num
ber 6902. 
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SOFTWARE AND 
HARDWARE OPTIONS 

The following additional hardware. modulesan,d software 
packages are also available from "Harris Semiconductor. 

6904-INTBUS UniversaJ Bus 
The 6904-INTBUS shown in Figure ,H has a bus structure 
as defined in Appendix ,1. The panel provides for eight 72 
Pin-36 Position cQnn~ctors with 1-1/4" cor:mector to con
n~ctorspacing~ A 3' x 2" Flat Flexible Cable is,provided 
to 'permit attaching the,6904-INTBUS to SIMON, for user 
expansion. The ,power supply 'for the 6904-INTBUS is user 
supplied. 

6905-WIREWP 
Universal" 
Wirewrap Module 
The Universal Wirewrap module shown" in Figure I permits 

" . ,. . \. 
the user to prototype and incorporate user interfaces to the 
6900 system. The module provides foraH standard dual 
in line pin spacings. . 

974 

6906-EXTEND 
Extender Module 
The Extender module shown "in Figure J enables the u'ser 
to extend and 6900 card for servicing, testing, trouble-shoot-
ing Clnd debugging. . 

Figure J 
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HARRIS 
SEMICONI)UCTOR 
A,DMSfON OF Hi.-sCO .... O ....... ,,,. 

Extended Software
Package: (QF081-AB) 
The basic PDP-8/E papertape software kit lissists the uS,er in 
creating and editing programs and in, debugging and correcting 
pr,ograrns after assembly or compilation. Additional informa
tion on the software is provided in the Applications Bulletin 
HMOO3 entitled "HM~6100 CMOS Microprocessor Basic 
Software". / 

POP-8/E EXTENDED SOFTWARE KIT 

DOCUMENTATION 

Small computer handbook (8E, 8F, 8M) 
PDP-8 pocket reference card ' 
Introduction to programming , 
PQP-8 family commonly used ~tility routines, 
4K assemblers PAllIl/MACRO-8 
Self-starting binary loader (PDP-8E, 8M, 8F only) 

BINARY PAPERTAPES 

',self-starting binary loader 
PAL 11'1 
DDT* 
ODT(lOW) 
ODT (HIGH) 
Symbolic editor 
RIM punch ASR 33 high mem~ry 
OCTAL memory dump 
Binary punch ASR 33 
PDP-8 23 BIT floating point package 
RIM paperiapes' , 
Binary loader 

Diagnostic Software Kit 
, (ZF002-RB) 
This sof~ware package 'consists of programs to perform'ext'en
sive tests on the Processor; memory and the Teletype. The 
Prototyping System will execute the complete set of proces-

'sor, memory and Teletype diagnostics' fOr the PDP-8/E., 

@ Ie MASTER 1977 

FOCAL-8* 
(IS-LFOCA) , 
FOCAl-8is an interactive algebrllic language. FOCAL's 

: desk calculator mode of operation mattes the full computa- -
,tional power of the processor available to the user in response 
to simple sentence str.uctured ,keyboard commands. FOCAL is 
similar to BASIC, ALGOL and FORTRAN in many respects. 
However, it is more easily learned. The dynamic comb,ination 
of cOmputational capability and simplicity/ makes F{)CAL-8 
an ideal language for on-line problem solving without having 
to master a complex programming language.- fOCAL requires 
only 4K words of RAM and a Teletype. ' Yet, it offers a full 
range of mathematical functions, extendable I/O and versatile 
self-editing capabilities. ' 

FOCAl-B 

Document 
, Binary Papeitape 
listing- ' 

FOCAl-8 remove/replace 

Binary papertape 
Listing , 

-, . 1/ 
FOCAL-8 8K overlay (8/E) 

Binary papertape 
Listing 

FOPAL .. m 
P AL-ITI FORTRAN 
Cross Assembler 
FOPAL-III is a cross assembler written in standard 
FORTRAN. The cross assembler is flJm;tionally indentical to 
the PDP-8/E PAL-Ill. Assembler, supplied with the Extended 
Software Package. It will run 'on any computer installation 
that supports, FORTRAN. 

"Trademark Digital Equipment Corp. 
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HARRIS: 
SEMICONDUCTO~ 
A plVlSION OF HARRIS COfIPORATION 

Preliminary 

HO-6402/6403 
'H 0-6402A/6~03A_ 

CMOS/lSI Universal 
Asynchronous Receiver (DART) 

FEATUR!S 

• OPERATION FROM D.C. TO 3.2MHz 
• LOW POWER - TYP. 10mW @ 3.2MHz 
• 4V..!.l1V OPERATION 
• PROGRAMMABLE WORD LENGTH. STOP BITS AND 

PARITY 
• AUTOMATIC DATA FORMATTING ~ND STATUS 

GENERATION 
• COMPATIBLE WITH INDUSTRY STANDARDUART's 
• CRY$TAL OPERATION-HD-6403 ' 

CONNECTION DIAGRAM 

VccC~JNOTE 
NOTE C 2 31 J EPE 
GNOC3 38JCLI!1 \ 
RRO C 4 31 J CLS2 

RaRe C 5 38 J saS 
RliR7C8 3SJPI 
RaRe C 7- 34 J CRL 
RaM [ 8 33 P TaRI 

RaM C' 0321:1 TIR7 
RBA:i [ 10 311:1 TaM 
RaR2 [ 11 , 30 1:1 TaRS 
RaR1 [ 12 ZlIJ TaM 

PE [ 1,3 281;3 TaR3 
FE [ 1. 27p TIM 

, DE [ 15 ZIP TaR1 
8FO! 1. 2SIJ TRO 

NOr! [ 17 24 P TRI 
ORR [ 11 ' 231J TBRL 

DR C 1. zzlJ TaRE 
RRI [ 20 211:J MR 

NOTE: PIN HO-6402 HO-6403 
,2 -Nle- CONTROL 
,17 RRC OSC IN 

40 TRC OSC OUT 

I 

ORDERING INFORMATION 

MRR" j · ~ -:I I~. -t TEMPER"roR., 

NUMBER 2: -550 C to +12SOC 
9: -"lODC to '+85OC _ 

PACKAGE CODi: -

VERSION: 

A: 10.OV Nominal 
BLANK: 5.0V Nominal 

DESCRIPTION 

The HI()-6402 and HD-6403 are CMOS/LSI subsystems for 
interfacing computers or microprocessors to an asynchron
ous serial data' channel. The receiver converts serial start. 
data. parity and stOp bits to parallel data verifying proper 
code transmission. parity. and stop bits. The transmitter 
converts parallel data 'into 's"rial formant! automatically 
adds start. parity. and stop bits. The data word length can be 
5. 6.' 7 or 8, bits. Parity may be odd or eveil. Parity checking 
and ,generation can be inhibited. The stop bits may be one 
or two or one and one-half when transmitting 5 bit code. 

The HD-6402 and HD-6403 can be used in a wide range of 
. applications including modems. printers. peripherals IiInd 
remote data aquisition systems.. CMOS/LSI technology 
permits operating clock frequencies up to 3.2 MHz (200K 
Baud) an improvement of 10 to lover previous PMOS UAF!T 
designs. Power requirements. by compirison~ are reduced 
from 300mW to 10mW. Status logic increases flexibility and 
simplifies the user interface. 

The HD-6402 differs from the HD-6403 on pins 2. 17. 19. 
22. and 40 as shown in the connection diagram. The HD- " 
6403 utilizes pin 2 as a control and pins 17 and 40 for an , 
inexpensive crystal oscillator as shown on page 5. TBR 
Empty ,and DReady are always active. All other input and 
output functions of the HD-6402 and HD-6403 !Ire as 
described. 

PACKAGE 

40 PIN D.I.P. 

r . ~~'---l 

.. =~[::::I:::r::]f 
. • I 0.520 I· 050 0'65 ' 

rSOUAREI 0. 1t ., , 
d i: ~ tr C1~rr1Q TI rW0i ~1v1rJl:r~ 0,.020 ~ ~. +::::j~ty1 ~ {¥ u (\" U t rn C!'fO.OIO 

I-- 0.100---1 0.050 . I- .:.1 1_ 0.100 0.018 -If- 0.125 
REF. '0.010 ,o.010 '0.002 MIN. 
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SPECIFICATIONS CMOS TO CMOS (HD-6402A/HD-6403A) 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage , +12.0V 
Input or Output Voltage Applied GNO -.05V to Vee+O.5V 
Storage Temperature Range -650 e to 1500 e -
Operating Temperature Range 

Industrial HO-6402A-9/6403A-9 . -400 C to +850 C 
Military H 0-6402A--2/6403A-2 -550 e to +1250 e 

-

D.C. ELECTRICAL CHARACTERISTICS Vee = 4V to 11V, TA = Industrial or Military 

PARAMETER SYMBOL MIN, TYP MAX UNITS CONDITIONS 

i 
logical "l"lnput Voltage VIH 70% VCC V 

logical "O"lnput Voltage Vll 20% VCC V 

Input leakage III -1.0 .1.0 /J. A OV:5VIN:5VCC 

logical "I" Output Voltage VOH VCC -0.01 V lOUT = 0 

logical "O~' Output Voltage VOL GNO +0.01 V lOUT = 0 

Output leakage 10 cl.0 1.0 /J. A Ov Vo VCC 
: 

Supply Current HO-6402A/03A ICC 5.0 500 /.LA VIN = VCC 

Inpilt Capacitance CIN 7.0 8.0 pF 

Output Clearance CIl 6.0 10:0 pF 

A.C. ELECTRICAL CHARACTERISTICS Vee = lO.OV, CL = 50pF, TA = 250 C 

PARAMETER SYMBOL MIN TYP MAX UNITS CONDITIONS 

Clock Frequency 'clock D.C. 4.0 MHz 

Pulse Widths CRl, ORR, TBRl tpw 100 ns 

Pulse Width M R tpw 250 ns See Switching Time 

Input Data Setup Time tSET 50 ns Waveforms 1, 2, 3 

Input Data Hold Time tHDlD 50 n~ 

Output Propagation Delays tpd 100 ns 

$WITCHING WAVEFORMS 

CLSt. CLS2. SBS. PI. EPE SFD OR RRD 

T::':;- "lit' VALID DATA )( )( VALID DATA rc I\.. 

~I\.. V ~I' "-
STATUS OR )( RBRt·RBRB 

_ 'SET----=: _'HOLD 
-'SET-=:: 

'HOLD f--
I--'PD-

'PW __ -'pw_ 

I . 
Figure 1. , 

. 
Figure 2. Figure 3. 

DATA INPUTCYCl,E CONTROL REGISTER LOAD CYCLE STATUS FLAG OUTPUT DELAYS 
\ 

. OR DATA OUTPUT DELAYS 

©. Ie MASTER 1977 977· 
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SPECIFIC A TlONS (cont.) CMOS TO TTL (HD-6402/HD-6403) 

ABSOLUTE MAXIMUM RATINGS -
Supply Voltage +8.0V 
Input or Output Voltage Applied GNO -0.3V to VCC +0.3V 
Storage Temperature Range -650C to +1500C 
Operating Ten,perature Range 

Industrial H 0~6402-9/6403-9 -400 C to +850 C 
Military H 0-6402-2/6403-2 -550C to +1250 C 

D.C. ELECTRICAL CHARACTERISTICS VCC = 5.0V ±10%. TA = Operating Temperature Range. 

PARAMETER SYMBOL MIN TYP MAX UNITS CONDITIONS 

logical "I" Input Voltage VIH VCC -2.0 V 

logical "0" Input Voltage Vll 0.8 V 

Input leakage III -1.0 1.0 p.A OV~VIN~VCC 

logical "I" Output Voltage VOH2 VCC -0.01 V lOUT = 0 

logical "I" Output Voltage VOH' 2.4 V 10H = -0.2mA 

logical "0" Output Voltage VOl2 GND +0.01 V lOUt = 0 

logical "o'~Ouiput Voltage VOl' 0.45 V IOl = 2.0mA 

Output leakage 10 -1.0 1.0 p.A OV~VO~VCC 

Supply Current ICC 1.0 100 p.A VIN = GND or Vce; Output Open 

Input Capacitance CIN 7.0 B.O 

Output Capacitance Co 8.0 10.0 pF 

A.C. ELECTRICAL CHARACTERISTICS VCC = 5.0V, TA = 250 C 

PARAMETER SYMBOL MIN TYP MAX UNITS CONDITIONS 

Clock Frequency fclock D.C. 2.0 MHz 

Pulse Widths CRl, ORR, TBRl tpw 200 ns 

Pulse Width M R tpw 500 ns See Switching Time 

Input Data Setup Time tSET 100 ns Waveforms I, 2, 3 

Input Data Hold Time tHOlD 100 ns 

Output Propagation Delays tpd . 200 ns 

HD-6403 UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER WITH ON CHIP 
4111 STAGE DIVIDER 

, 
The H 0-6403 differs from the H 0-6402 on three inputs; Outputs 0 Rand TB R E are not three-state, but are always 
TRC, RRC, and pin 2, and two outputs TBRE and DR. active. 

-
PIN 17 

~ 
TO RECEIVER REGISTER lax 

.J.- 4/11 STAGE -- CLOCK ANO TRANSMITTER 

~+ 
DIVID'ER REGISTER lax CLOCK 

XTAL 0 
T PIN 40 

<;> 

J PIN 2 
CONTROL LOW· 11 OIVIDER STAGES 
CONTROL HIGH· 4 DIVIDER STAGES 

EXTERNAL '-- ON CHIP 

The divide~ chain output acts as a l6X clock to both the . The on chip divider and oscillator allow an inexpensive crys-
receiver register and transimitter register. Consequently tal .to be used as a timing source rather than additional 
both receiver and transmitter operate at the same frequency, circuitry such as baud rate generators. For' example, a 
The T R Clock and R R Clock inputs are used for a crystal color TV crystal at 3.579545MHz results in a baud rate 
oscillator while pin 2 controls the number of divider stages. of 109.2Hz for an easy teletype interface. 
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FU.fICTlONAl BLOCK,DIAGRAM 

'I' 
TIRI TIRl 

r---------·--:,-·-----:----:---:---I--'i--· r-":-r r' --------1. 
TRE I I 

TIRE I i I H TRANSMITTER IUFFER'REGISTER '1 . 
I ' I I I i PARITY, , I 

TlRL -r-- TRANSMmER 1 STOP 1 LOGIC .TAANSMlnER REGISTER 1 1 START I. I -!., T:'~~G _ , I I 
TRC ! CONTROL 't , t 

I MULTIPLEXER I . I 

I ' - I I 
t t I 

TRO 

. ~s, ~--~ __ ------------------~I------~ ~: ." ~----_c----------~--'--~----_+_SU : .CLS2 -f---'1--~'----""",,-,---~---------..j 

I 
.CRL ! 

CONTROL 
REGISTER 

~--~-----------~--------~-+- .0 
~-------__ \~---------'---~I E~ 

.RESET .' 

j I 
I PI 

I 
I , I 

I. 
I 
I 
L 

I ! ]r-----'-r".----------...... J>-fl-,.,:....I RRI 

'RRC -r'" 
t 
I 

RECEIVER 
TIMING 

AND 
CONTROL 

,-]0----,..."4._ . .,..... t-'-:'';'';'''~''''~' _..!'M~U~LT~IPL~E~XE~!'~ __ ..,t __ -...,_JJ I ~~~,I : 
DRR~ I STOP I 

LOGIC 
PARITY I 
LOGIC 

RECEIVER REQISTER 1 I 
I r L.......r-~---J 

I' H . RECEIVER IUFFER REGISTER I 'I, 
DR' I J I 

I THREE 1.. 1 1.1 ,Ii 
.0" .. "'"-STATE- , ... ..L. .... .J. ,...,~ 

L ____ J __________ -:-__ r-_y_~~~s __ y-'~ -~~-r_-+-----L-..J RRD 

~;t FE PI r RBR,l-r-r '1'"1 tRIRl 

* These outputs are three state (HD-6402) or alwalls actl,ve (HD-64031~ 

TRANSMITTER OPERATION 

T~e transmitter ~ction accepts parallel data, formats it and 
transmits it in serial form on the TROutput terminal. @ I 

Data is loaded into the transmitter buffer register from the 
. \ . 

inplltsTR 1 through TRS bya logic low on thll TBRLoad 
input.,Val~d data must be. pi'~nt at least tsET prior to and 
tHOLD follo,wing the rising edge of TBRL.' If words less 
than 8 bits are used; only the least significant bits are used. ' 
The character is right justified into the least significant bit, 
TR1.®./The rising'edge of TBlJt .clears TBREmpt~. % . 
to 1% clock tycleslaW !fata is transfemtd to the transmitter 

, I 

TlAL 

, TIRE 
,-~~.,.,,/ 

THE ., 

register and TREmpty in cleared .. % cycle later ~ransmission 
starts. Output data is I:locked by TRClock. The clock rate 
is 16 times' the data rate. % clock cycle later TBREmpty 
is reset to a logic hi6h. ® A second pulse I)n TBRLoad 
I,oads data into the transmitter buffer register.D.lta transfer 
to the transmitter register is delay@d. until transmission of 
the current character is complete. ® Data is alitomatically 
transferred to the transmitter register and .ttansmission of 
that cha,!,c,ter begins one clo,ck cycle later. 

END OF LAST STOP BIT 

THANSMlnER TIMING (NOT TO SCALE) 

~ Ie MASTE:R 1977 979 
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RECEIVER OPERATION 

Data is received in serial form ~t the Rlnput. When no data bit RBR t. A logic high on 0 Error indicates overruns. An 
is being received, R Input must remain high. The data is overrun o!=curs when DReady has not been cleared before 
clocked through the RRClock. The clock rate is 16 times the the present character was transferred to the RBRegister. 
data rate. ® A low level on DRReset clears the DReady ® ~ clock cycle later DReady is reset to a logic high, 
line. ® During the first stop bit data is transferred from the PError and FError are evaluated. A logic. high on FError 
receiver register to the RBRegister. If the word is less than 8 indicates an invalid stop bit was received, a framing error. A 
bits, the unused most significant bits will be a logic low. logit high on PError indicates a parity error. 
The output character is right justified to the least significant 

RRI I 
,-BEGINNING OF. FIRST STOP BIT 

I I I 

-i __ . 7'!, CLOCK CYCLES . 

RBR1-8.0E 

DRR 

~ ~ 
DR I 

FE. PE - -- 'J, CLOCK CYCLE 

@ ® © 
RECEIVER TIMING (NOT TO SCALE) 

START BIT DETECTION 

The receiver uses a 16X clock for timing. ® The start start bit will be located within ±~ clock cycle, ±Y~2 bit or 
bit could have occurred as much as one clock cycle before 3.125% giving a receiver margin of 46.875%. The receiver 
it was detected, as indicated by the shaded portion. The begins searching for the next start bit at the center of the 
centllr of the start bit is defined as clock count 7~. If the first stop bit. 
receiver clock is a symetrical square wave, the center of the 

CLOCK 

'--- COUNT 7% DEFINED 

RAI INPUT ~@)gf 
CENTER OF STAAT BIT 

STAAT 

14 
I- 7'1. CLOCK CYCLES 

av, CLOCK CYCLES 

INTERFACING WITH THE HM-6100 MICROPROCESSOR 

DXO-11 

112 fa l' 
DXo-ll TBA ABA 

HM-6100 
MICROPROCESSOR 

1: LMA LMA DAA 
HD-6402 

DSEL DSEL HD-6101 AEAD1 AAD UNIVERSAL 
PARALLEL SENSE 1 DA ASYNCHRONOUS 

XTC XTC INTERFACE RECEIVER 
ELEMENT WAITE 2 TBAL TRANSMITTER C1 C1 

SENSE 2 TBAE 
C2 C2 

SKP 

~ 
SKPJINT 

INT 

I 
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PIN ASSIGNMENT AND FUNCTIONS 

PIN SYMBOL 

1 VCC 
2 HD-6402 -N/C 

HD~403 -Control 

3 GND 
4 RRD 

5 RBR8 
, 

6 RBR7 
7 RBR6 
8 RBR5 
9 RBR4 

10 RBR3 
11 RBR2 
12 RBRl 

PIN SYMBOL .' 

21 MR 

22 TBRE 

23 TBRL 

24 TRE 
6 

25 TRO 

26 TBR1-TBR8 

© Ie MASTER 1977 

DESCRIPTION 

+5 Volts Supply 
No Connection 
4111 Stage Divider 
High: 4 Stage 
Low: 11 Stage 
Ground 
A High level on RECEIVER REGISTER 
DISABLE forces the r(lceiver holding 
register outputs RBR1-RBR8 to a high 
impedance state. 
The contents of the RECEIVER BUFFER 
REGISTER appear on these three-state 
outputs. Word formats less than 8 charac-
ters are right justified to RBR1. 
See Pin 5 - RBR8 
See Pin 5 - RBR8 
See Pin 5 - RBR8 
See Pin 5 - RBR8 
See Pin 5 - RBR8 
See Pin 5 - RBR8 
See Pin 5 - RBR8 

PIN SYMBOL 

13 PE 

16 SFD 

17 HD~402 -RRC 
HD~403 -OSCIN 

18 ORR 

19 DR 

20 RRI 

DESCRIPTION 

A high level on PARITY ERROR indicates 
received parity does not match parity pro
grammed by control bits. When parity is 
inhibited this output is low. 
A high level on FRAMING ERROR 
indicates the first stop bit was invalid. 
A high level on OVERRUN ERROR 
indicates the data received flag was not 
cleared before the last character was 
transferred to the receiver b~ffer register. 
A high level on STATUS FLAGS DISABLE 
forces the outputs PE. FE. OE. DR. TBRE 
to a hig'h impedance state. 
The RECEIVER REGISTER CLOCK is 
16X the receiver data rate. 
A low level on OAT A RECEIVED RESE.T 
clears the data received outputDR. to a 
low level. 
A high level on DAT,A RECEIVED 
indicates a character has been received 
and transferred to the receiver buffer 
register. • 
Serial data on RECEIVER REGISTER 
INPUT is clocked into the receiver 
register. 

20 19 18 17 1& 15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 

HD-6402l03 

DESCRIPTION PIN SYMBOL DESCRIPTION 

A high level on MASTER RESET clears 27 TBR2 See Pin26 - TBR1 
PE. FE, OE. and OR to a low level and sets 
the transmitter output to a high level. 
A high .Ievel on TRANSMITTER BUFFER 
REGISTER EMPTY indicates the trans-

28 TBR3' See Pin 26 - TBRl 
29 TBR4 See Pin 26 - TBRl 
30 TBR5 See Pin 26 - TBRl 

mitter buffilf register has transferred its 
data to the transmitter register, and is 

31 TBR6 See Pin 26 - TBRl 
32 TBR7 See Pin 26 - TBRl 

ready for new data. 33 TBR8 See Pin 26 - TBRl 
A low level on TRANSMITTER BUFFER 
REGISTER LOAD transfers data from 
inputs TBR1-TBR8 into the transmitter 
buffer register. A low to hi~h transition on 
TBRL indicat.es data trans er to the trar.s-
mitter register. If the transmitter register 
is busy. transfer is automatically delayed 
so that the two characters are transmitted 

34 CRL A high level on CONTROL REGISTER 
LOAD loads the control register. 

35 PI A high level on PARITY INHIBIT inhibits 
parity generation, parity checking and 
forces PE output low. 

36 SBS A high level on STOP BIT SELECT selects 
1.5 stop bits for 5 character format and 2 

end to end. stop bits for other lengths. 
A high level on TRANSMITTER 
REGISTER EMPTY indicates completed 
transmission of a cha .. racter including 
stop bits. 

37 CLS2 These i.nputs.program the. CHARACTER 
LENGTH SELECTED. (CLS110w CLS2 
low 5,bits) (CLSl high CLS2 low 6 bits) 
(CLSl low CLS2 high 7 bits) (CLSl high 

Character data. start data and stoP. bits 
appear serially at the. TRANSMITTER 
REGISTER OUTPUT. 

ClS2 high 8 bits) 
38 CLSl See Pin 37 - CLS2 
39 EPE When PI is low a high level on EVEN 

Character data is loaded into the PARITY ENABLE generates and checks 
TRANSMITTER BUFFER REGISTER via even parity. A low level selects odd parity. 
inputs TBR1-TBR8.For character formats 
less than 8 bits the TBR8. 7. and 6 inputs 
are ignored corresponding to the' 
programmed word length. 

40 HD~402-TRC The TRANSMITTER REGISTER CLOCK 
r~-6403-0SCOUI is 16X the transmit data rate. 
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HARRIS 
SEMICONDUCTOR m A DIVISION OF HARRIS CORPORATION 

FEATURES 

- HM-Sl00 COMPATIBLE 

- LOW POWER - TYP.<5.0IlW STANDBY 

-4-11 VOLT SUPPLIES 

- HIGH SPEED 

- STATIC OPERATION 

DESCRIPTION 

The HD-Sl01 and HD-Sl01A Parallel Interface Elements (PIE) 
are high speed, low power, silicon gate CMOS general purpose 
devices which provide addressing,interrupt and control for a 
variety of peripheral functions, such as UARTs, FI FOs, Key-

. boards, etc. The PI E is designed to eliminate external logic . 
Data transfers between the HM-Sl00 CMOS Microprocessor and 
the HD-Sl01 are via lOT instructions, control lines and DX bus. 

FUNCTIONAL DIAGRAM 

DX(I)·I1) __ 

LXMAR - r- SEL3 

}~,~., DEVSEL _ 
ADDRESS I- SEL4 

TO INTGNT - AND I- SEL5 
HM-6100 

XTC -
CONTROL r- SEL6 

LOGIC 
Cl -- -SEL7 

C2 --
_ PRIN I PRIORITY SELECTION 

TO AND FROM 
INT/SKP __ - PROUT OTHER PIE'S. 

FLAGS W READI 
WRITE 

1 2 34 1 2 3 4 1 2 1 2 

, , -TO PERiPHERAL DEVICES 

REGISTER BIT ASSIGNMENTS 

PRELIMINARY 

H D-6101/61011A 
CMOS PARALLEL 

INTERFACE ELEMENT 

INSTRUCTIONS 

toOO- READ2 0000 - READl 
1001 - WRITE 2 0001 - WRITEl 
10to - SKIP3 0010 - SKIP 1 
1011-SKIP4 0011 -SKIP2 
1100-WVR 0100 - RCRA 
1101-WCRB 0101-WCRA 
1110-SFLAG3 0110-SFLAG1 
1111- CFLAG3 0111 - CFLAG1 
S007 '- CAF (Internal lOT) clears interrupt requests 

Data transfers between peripheral devices and the D X bus are 
controlled by the PI E via 2 read, 2 write, 4 sense and 4 flag 
functions. The A and B registers program write polarities, sense 
polarities, sense levels or edges, flag values and interrupt enables. 
The vector register has 10 bits writeable from the HM-S\OO and 
2 bits indicating the highest priority SENSE input that generat-
ed the interrupt. 

PACKAGE 
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PACKAGE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage Operating Temperature Range 

HO-6101 
HO-6101A 

'Applied Input or Output Voltage 
Storage Temperature Range 

+8.0V 
+12.0V 

GNO- 0.3V to Vee +0.3V 
- 650e to 1500e 

Industrial (-9) . 
Military (~2) 

Operating Voltage Range 
tfO~6101 
HO-6101A 

- 400e to 850e 
- 500e to 1250e 

4V to 7V 
ltV to' 11V 

. D. C. CHARACTERISTICS ,Vce= Operating Voltage Range T A=; TelTJperature Range 

PARAMETER SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS 

Logical "I" Input Voltage VIH 711% Vee V 

Logical "0" "'put Voltage . ' '. VIL 211% Vee V 

Input Lllkage , III ~I.O 1.0 p.A OV~VIN'~Vee 

Logical "I" Output Voltage VOH2 Vee - 0.01 'v lOUT = 0 , 
Logical "I" Output Voltage VOHI 2.4 V , IOH = -0.2 rnA: 

Logical !'O" Output Voltage VOl2 1iNO + 0.01 V . lOUT = 0 

Logical "0" Output Voltage VOLI 0.45, V 10l =,2.0 rnA 

Output Leakage 10 -1.0 1.0 . p.A QV~Vo,~vee 
Supply Current leel 1.0 p.A \(IN = Vee , 

lee2 
. 

1.0 inA Vee = 5V fHM-1l100 = 4MHz 

Input ·eapacitance * el 5 7 pF I 
Output e.pacit~nce * Co ·:8 10 . pF 

, 
" 

Input/Output Capacitance * ero 8 10 pF 

* Guaranteed and sampled, but not 100% tested. 

A: C. CHARACTERISTICS T A = 25°C, CL = 50 pF 
, ". . 

• 
, PARAMETER SYMBOL MIN. TYP. . MAX. UNITS TEST CONDITIONS 

Delay' From DEVSEl To READ (61011 tOR 150 ns Vee'= 5,.OV 

(6101A) 75 ns Vec='10.0V 

Delay From o EVSEl To WRITE. (61011 tow, 1!iO ns Vee = 5:0V 

(InOlA) 75 ns Vee = 10.OV 

Delay From DEVSE,l To FLAG (6101) ,tDF 200 
r 

Vee =5.0V ns 

(610IA) 100 ns Vee = 10.OV , , 
,Delay F,rom DEVSEl To CI, e2 (61011 toe 200 ns Vee = 5:OV 

) 

(610IA) 100 ns' Vee = 10.OV 

Delay From DEVSEl To SK.PfINT (61011 f tDI 200 ns Vee = 5.0V 

(610IA) 100 
, 

ns Vee = 10.OV 

i DeilY From DEVSEl To OX (6101) 
, 

Vee = '5.0V tDA 200 ns , 
/ 

. " 16101A) 100 ns Vee = 10.OV i 

LXMARPulse Width (61011 tLXMM 200 ns Vee = 5.0V 
I (610IA) ,100 Vee = 10.OV ns 

Address Set-Up ;Time (61011 tADDS 50 
, 

ns Vee = 5.0V 

!SIOIA) . 25 ns Vee= 10.OV 

Address Hold Time (61011 tAD 0 I:J 100 ns Vee = 5.0V 

/ 
, (610IA) 50, ns Vee=·IO.OV 

0., .. Set~Up Time (61011\ tos 200 ns Vee = 5.0V -
(6 ' 9'AI \ 100 ns Vee = I,O.OV 

Da .. Hold Time ,. (61011 tDH ,50 ns Vee =5.0V 
\ 

(610IA) - 25 ns Vee': IO.OV 
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APPLICATION 

The HM-6IDO,Paraliel Interface Element (PIE), provides a 
universal m,ans of interfacing industry standard LSi devices 
and peripheral equipment controllers to 'the HM-6100 Micro· 
processor. 

The HM-6100 configures each PIE for a sPecific interface 
during system initialization by prc:lgramming the' control 
registers within the PIE for write enable -polarities, sense 
polarities, sense edges or levels, flag values and interrupt 
enables. 

, 
The date transfer between the HM-6100 and ,the peripheral 
devices does not take,place through the PIE. The Parallel 
Interface Element provides til, steering signals for data. 
transfers. This approach was chosen since all the standard 
LSI elements such as Keybo,ardchips , UARTs, ~FOs, etC. \ 
have internal storage latches and they require only control 
signals to take data from the bus or to put data on the bus. 
If some user defined peripheral interfaces do, not have these 
built·in storage elements, discrete' CMOS or low power 
Schottky latches, or flip·flops, must be provided to store 
the data from the HM-6100 ul)til the peripheral device ,is 
ready to accept it and the latch data from the peripheral 
dev,icesuntil the HM-6100 asks for it. -

INTERRUPT HANDLING WITH PIE'S 

984 

The PI Es provide for a vectored priority interrupt scheme. 
Up to 31 PIEs may be chained to obtain 124 interrupt lines. 
The microprOcessor will recllgnize, identify and lstart 
servicing the highest priority interrupt request within,3D.5ps 
at4MHz. 

The INTREQ lines from all PIEs arewire·ANDed together. 
A PIE generates an interrupt request, if anyone of its four 
sense lines. which are interrupt enabled, become active by 
driving the INTREQ line to the HM·SIOO low. If no higher 
priority requests are outstanding (RESET, CPREQ, HLT or 
DMAREQ), the HM-6100 will grant the request at the end 
of the current instruction. The content of the Program 
Counter is ,deposited in location OOOOS of the memory and 
the program fetch8$ the next instruction from location 
OOOlS' The return IIddress is hence available in loclltion 
OOOOS' I This address must be saved in a software stack if 
nested interrupts are allowed. 

The HM-6100 activates the INTGNT signal high when an 
INTREQ is acknowledged. The INTGNT is reset by exe· 
cuting any lOT instruction. ,The PIEs use the INTGNT 
signal to freeze the priority network and to uniquely specify 
the PIE whh the highest priority interrupt request. The PIE 
with the highest priority request sends a unique vector 
address to the HM-6100 when the processor executes the first 
lOT instruction after the INTGNT. It is recommended that 

the internal processor instruction; Interrupt Off (lOF .' 
, , 60028) be used for vectoring. 10 F, in this context, is a N OP' , 

since the interrupt system is automatically disabled after an 
interrupt grant. 

The, 12-bit vector address generated by the PI E consists of 
10 high order bits from the vector register, defined by the. 
user during system initialization, and two low order- bits 
which indicate the sense input that generated the interrupt. 
Therefore, if the instruction in location OOOla is 10F ~ 

60028, the processor will branch to 1 of 4 locations,. 
depending on which of the sense lines within a PIE 
generated the r!lquest. Each one of these locations must 
contain a Jump instruction' pointing to the specific service 

, routine for the corresponding sense input. The 30.5 p s 
interrupt acknowledge time at 4 MHz consists of 14 ps 
(max) to recognize an interrupt request, 3 ps to grant an 
interrupt request, 8.5 p s to execu~ the 10F for vectoring 
and 5.0 J.l s to execute a JUMP instruction to a specific 
service routine. .' 

PIN INSTRUCTION FORMAT 

The HM-6100 communicates with PIEs using' the Input· 
Output Transfer (lOT) instructions. The first three bits, 
0-2, are always set to 6S (110) to specify an lOT instruc
The standard DEC· convention is to set the next 6 bits, 
3-8, to specify 1 of 64 I/O devices -and then to control the 
operation of the selected I/O device by using bits9-11.How· 
ever, the DEC interfaces are not standardized since a specific 
pattern of bits 9-11 could specify completely different 
operations in different I/O devices. For example, the pattern 
000 in bits 9-11could mean a read operation for Interface,A, 
write operation ,for Interface B, a skip instruction for Inter· 
face C and so on since, the operation for any lOT instruction 
depends entirely upon the circuitry designed into. the I/O 
device interface. 

The lOT instruction format for the PI E is different from that 
used by 0 EC interfaces. The first three bits are, as usual set 
to 68 to indicate an lOT instruction. The next 5 bits, 3.7,' 
specify 1 of 31 PIEs and then the operation of the selected 
PIE is controlled by bits 8-11 in16 uniquely sPecified ways. 
For example, the specified pattern 0000 in bits 8-11 means 
exactly the sa~e operation for all PIEs, namely activate 
READlline. 

Of the 32 possible combinations of bits 3-7, the pattern 
00000 is reserved for internal Processor lOT instructions 
and hence not 8viilable as a PIE address. The 6900 Proto· 
typing System assigns ~it patterns 00001 and 00010 for 
the PDP-8E T compatible Teletype interface and these two 
addresses also' must, not be used for PI Es if the 6900 System 
is used for prototyping. 

@IC MASTER 1877 



APPLICATION 

ASYNCHRONOUS SERIAL INTERFACE 
WITH PIE ANO'UART 

The HD ·6402/03 Universal Asynchronous ReceiverlTrans
m~tter is e general, purpose programmable serial device for 
interfacing an asynchronous serial data chailnel to a parallel 
synchronous data thannel. The receiver converts a serial 
word with start; data, parity and stop bits to a parallel 
data word and checks for parity, framing and data overrun 
errors.. The transmitter section converts a parallel data. 
word into a seriel word with a start, d •. ta, parity, and stop 
bits. The data word len~th may be 5, 6, 7, or S bits.' Parity 
may be odd or even. Parity checking and generation can be 
inhibited. 'The ,number of stall bits may be 1 or 20r 1% / 
transmitting a 6 bit code. .1 .. 

The HD-6402/03can be used in a wide variety, of applica
tions including, interfacing modems, TeletypesT' and remote 
data acquisition 'systems to the HM-6100 microprocessor. 
The HI)-6403 makes provisions for a crystal oscillator .and 
intema. divider chain to specify the data transf8r rate. In the 
H D ·6402 the data. transfer ,rate is controlled by' an external 
timing lOurCe, for exam~le, Ii Baud Generator. 

, A functional block diagram of the PIE/UART/HM-6l00 
interface is shown on the followingp •. The UARl is con
figured, in this specific example, to interface with an ASR-33 , 
Teletype which has a data format that consists of 11 bits - a 
start bit, 8 data bits anll2 stop bits, The UART is clocked 
at l6X the data rate. For the 10 character per second 

,ASR-33; (the UARTclock frequency would be 1.76 KHz.' 
The configuration shown is compatible witll the DEC BIN 
and RIM paper tape formatting. 

PIE/UART HM;..e100 lNTERFACE 

; 
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DIU. 

DXC'" 

.LICTCOPE: 
IEU-. -.u-, 
IEU-' .LI-' 
RU-' 

PIE/UARTHM-6100 ~NTERfACE 

An S.,bit data word from the HM-6l00 Accumulator is 
loaded into. the Transmitter Buffer Register via inputs 
TBRS-TBR1 when the Transmit Buffer Register Load 
(TB R Ll signal makes a zaro to on transition .. A high level 
on Transmit Buffer Register Empty (TBRE) indicates that 
the buffer ·is ready to accept a new character for ti'ensmis
sian. The microprocessor checks the status of TBRE via 
SENSE2 befote it transmits a new character to the UART by 
pulsing WR!TE1. The start bit, data bits and stop bits appear 
serially at the Transmit Regiiter Output(TROI. 

A serial data stream (In the Receiver Register Inp!,It (RR/) , 
is Clocked onto t~eReceiver Buffer Register. A high level on 
Data Received {DR) indicates that acharectar has been re
ceived. The cont8nt$ of Raceiver Buffe~ Ragister appear on . 
the outputs RBR8-RBR1 when • low level is apprl8d to 
Receiver Register Disable (RRD) input. The RBR out,ul$ 
are tristated when RRD is' high. A low level on DaJa Re
.ceived Reset (DRR) clears the DR flag. RRD and ORR may 
be tied together to clear DR as the register data is being read. ' 
The microprocessor monitorsth. status of the DR flag via 
SENSEl to see if a new charactar has been received before 
.it reads tile information stored in the buffer register by pills
ing REA0110w. 

The UART interface uses only the low order 8 bits of the 
HM-6100 data bus (OX) to receive and tranSmit characte.rs. 

,* Digital Equf~ment Corporation, M.lI'n~rd,.MA 

T Registered T~ademark; Qlgltal Equillment Corporation / 

~ ,Registered trademark for Teletype Co'rporatlon 

RPtC.,TAC-U8KHa no ..... "'" 
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National microprocessors for 

Microprocessor Family, Spectrum 

National is a pioneer in the microprocessor 
business. Ever since. IMP-16, our aim has 
been to develop simple, economical alterna
tives to random logic for the engineer who . , 
bUilds control systems. 

This brochure will show you what we've done 
sihce1972: the product families, develop
ment tools, and field user support that have 
,made National microprocessors the control 
elements of choice for an ever growing 
number of engineers and logic designers. 

986 

High Technology Solutions to 
Control Problems 
Microprocessor technology is more than "gee 

,whiz" .processes. -National· microprocessors 
i(lcorporate advanced thinking in high tech
nology architectures. It is our belief that 
innovations such as true minicomputer in
struction sets, powerful addressing modes, 
and sophisticated internal structures; sup
ported by high-yielding technologies, ulti
mately offer the simplest, lowest cost control 
solutions. 

@ Ie MASTER 1977 
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control, computati·on, communications 

The Family Concept 
The microprocessor application spectrum is 
incredibly diverse; and a variety of micro
processors must be available if the user is 
not to compromise speed for price, perform
ance for compactness, etc. Thus we make a 
range of microprocessor products, to provide 
you with devices that are:·· 

• Cost effective at every level of 
application 

• Readily available 
• Fully supported with hardware, 

software and prototyping tools 
• Simple to design with 
•. The. fastest route to a working system 

SC/MP 
SC/MP is the newest and simplest National 
microprocessor. It is the lowest-cost replace:' 
ment available for electrical, mechanical and 
hydraulic control systems. Typical applica
tions include games, business machines, 
scales, cash registers and other human inter
face devices. 

PACE 
At the opposite end.of the spectrum, PACEis 
a full 16-BIT "mini-computer on a chip". Its 
wide word length, hardware~vectored inter
rupt structure, and sophisticated addressing 
modes make it ideal for laboratory instrumen
tation, data acquisition and process control 
applications, where number handling and 
fast response are most important. 

IMP-16 
IMP-16, big brother to PACE,is the most 
versatile of the 16-bit processors. Offering 

© 10 MASTER 1977 

the user: an expandible, bit-slice architecture, 
microprogrammability, and a variety of in
struction sets; IMP-16 is uniquely sUited to 
complex control, analysis, and data reduction 
tasks. 

FIPS 
FIPS is National's secQnd source to the 
MCS-4 family.* This was the first production 
microprocessor system, and it is still quite 
popular because of its simplicity and low 
cost. . 

Covering the. spectrum of 
, Microprocessor Applications 
National's microprocessor family was· de-

, signed to cover a large section of the micro
processor applications spectrum. New 
product~ coming out in the following months 
will help to fill in the spectrum by building 
upon PACE and SCIMP to produce upward
and downward-compatible families of proc
essors to meet any application need. 

'MCS-4 is a registered trademark of Intel Corp. 
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SC/MP 
The lowest-cost 

• microprocessor 
Replacing Springs, Gears . 
and Levers 
SC/MP replaces simple electrical and 
mechanical control systems in applications. 
where simplicity of design, low parts count, 
and low system cost are very important. 
SC/MP applies the accuracy and simplicity 
of digital control to a whole new range of 
applications: scales, automatic locks, intelli
gent handheld instruments; and a variety of . 
other applications' where electronic solutions 
were never considered before. 

• Low parts count for low cost 
• On,.chip clock simplifies system design 
• Built-in serial 1/0 port for easy 

interfacing 
• Built-in flags and jump conditions 

simplify control tasks 
• Interrupt structure gives fast response 

to asynchronous events 
• Control-oriented instruction set uses 

memory efficiently. 
• Delay instruction simplifies timer 

systems 

Simple Economics 
SC/MP offers great economic advantages 
over more traditional control elements. Its 
programmable logiC allows it to handle a 
variety of sequencing operations, without the 
need for complex cams, gears, and timing 
elements. Built-in serial 1/0 lets it take meas
urements, make decisions, and then transmit 

988 

data directly to other processors without the 
need for UART's in between: SC/MP's low 
cost allows it to be used as a peripheral to 
other microprocessors, giving users the ad
vantages of volume and standardization. 

Human Interface Devices 
In human interface devices, SC/MP also 
offers real advantage. Its built-in control flags 
and jump conditions simplify keyboard scan
ning directly from the microprocessor chip. 
Thus credit card verifiers, small instruments, 
intelligent scales and electronic cash regis
ters can be designed compactly, at low cost. 

Instruments· 
SC/MP's built-in binary and BCD arithmetic 
capability allow it to do number crunching. It 
can detect control settings and set up instru~ 
ment circuits; and can also receive data, 
evaluate it, format it, and retransmit it to other 
systems. 

Timers 
SC/MP's unique DELAY function allows a 
designer to quickly 'build multi-station timers 
and sequencers. Process controllers, lawn 
sprinkler timers, and a variety of other timer 
applications become simple witli SC/MP., 

© Ie MASTER 19" 



PACE 
.. Theeasy-to-use 

control microprocessor 
PACE was built to be the easiest-to .. desi.gn 
with, easiest-to-use microprocessor available. 
Andlt is! . 

• Multiple accumulators ",ake number' 
crunching easy . 

• . Fast respon~ thru multiple, 
hardware-vectored Interrupts 

• Built.;inserlall/Osaves external logic 
• .. Easy to program , 

j 

• . Sophisticated instrilction set uses' 
, memory efficiently 

• 'Low cost 
~ Fully SUpported with hardware and 

. software 

Technology and Smart Architecture 
When PACE. was introdl,Jced in 1.975,it 
pU,shed the state of the art. It was the first 
one-chip, 16-bit microprocessor. A descen
dent of National's IMP-16, it sports the inter.: 

. rupt structure, addressing modes, and logi
cal capabilities that one traditionally as-
sociates with- minicomputers. . 

PACE's high technology architecture is, the' 
. starting pOint for processing capability and 

(§lIe MASTER 1977 

instruction set efficiency PACE users h~iVe 
\ come to depend upon. 

'This built-in sophistication makes PACE the 
simplest, easiest-to-use microprocessor on· 
the market.' ' 

, 0" ' 

. PACE for Computation 
PACE handles 16-bitdata in a single cycle. 

. This makes it ideal for real-world calculations 
where accuracy must be kept to a tenth of a 
percent or better.. , When handling large num
bersto high accuracy, PACE's 16~bit archi
tecture gives it clear qdvantagesin speed 
and memory efficiency over 8-bit processors 
which struggle to handle large numbers. 

PACE for C()mmunication , 
PACE handles both 8- and 16-bitdata. Thus.it 
can handle the most complex character 'and 

, error-correcting codes. It allows t~e user, his 
choice' of data word 'length, while rE3taining 
the efficiency otwide instruction words and 

. single cycle instruction .fetches., 

PACE for Control . 
Logical and bit testing instructions make 
PACE ideal for control applications where it is 

,necessary to sense and control a: large j 

number of events. Multi-level, built-in', hard
ware-vectored interrupts give fast response 
to real-world control situations .. 
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IMP-16 
The original 
16-bit microprocessor 
16-Bit Economics'. 
IMP-16 was built to handle traditional "mini
computer" applications, where the cost of a 
mini couldn't be justified. Its 16-bit architec
ture gives high efficiency in handling real
world arithmetic values and bit manipulation. 
Furthermore, the efficiency of two-byte in
structions often allows programs to be smaller 
than they would be for 8-bit processors. 

• Bit slice approach lets you add power 
as needed 

• Multiple instruction sets tailor IMP-16 to 
your job 

• Highly flexible bus structure 
• High speed-1.4 p,s cycle time 
• Handles both serial and parallel 1/0 

directly . 
• Both hardware-. and software-vectored 

interrupts available 
• Fully documented and supported 

Microprogrammed Flexibility 
The IMP-16 is built up from two device types: a 
4-bit slice of the processor elements (RALU), 
and a Control ROM (CRaM) that contains 
microcode to define the instruction set. 
Because CRaMs can be tailored to suit 
different classes of applications, you can 
build up an IMP-16 to give the highest 
performance and efficiency in each applica
tion. And if we haven't built the CRaM you 
need, you can design your own, uSing our 
Microprogram Development System. 

But we give you quite a choice. Starting with 
CRaM I, which holds a basic instruction set 
for the processor, I you can add any of the 
following instruction sets. 

CROM II (Extended Instruction Set) 
CRaM /I extends the basic instruction set to 
include MULTIPLY, DIVIDE, BIT SET/TEST, 
and other general purpose instructions. 

990 

POWR I/O 
1 

This CRaM facilitates high-speed data 
movement and s~ring processing with instruc
tions like: BLOCK TRANSFER, MEMORY 
SEARCH, and STACK SAVE/REStORE. . 

MATH CROM 
MATH CRaM simplifies heavy-duty number 
crunching with DOUBLE PRECISION ADD/ 
SUB/MULIDIV and other arithmetic instruc
tions. 

Advantages of IMP-16 
IMP-16 has proved most popular in control 
and data manipulation applications that can 

. take advantage of its 16-bit word length. It 
offers economies to the designer who needs 
a variety of instruction sets to handle different . 
applications, but who would like to learn only 
one architecture. 
IMP-16 is supported by one of the most 
comprehensive hardware/software develop
ment packages available, and is completely 
documented for ease of use. 

© Ie MASTER 1977 



N8080 Family 
Roupding out National's 
Microprocessor Capability 
Covering t~e broad general purpose- seg
ment of microprocessor applications is the 
National 8080 family. Providing the 8080A as 
well as proprietary designs, this 8-bit micro
computer system is equally at home in designs 
r~nglng from complex controls to highly sophis
ticated communications applications. ' 

Benefits 
- , 

• Family approach to system design 
• .Complete .~PU group 
• Programmable 1/0 concepts -
• Multiple source availability 
• Complete line of support components 
• Total product support ' . 

DP8224 
INS8080A CLOCK' ~ GENERATOR CPU 

t , 

DP8228138 - SYSTEM 
CONT",OLLER 

..oj ~' 

, PROM/ROM RAM 

I 
( 

I 
, 

DATAl ADDRESS 
CONTROL BUS ' BUS ' 

/ 

INS8255 INS8251 
PPI PCI 
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The INSaOaOA . 
Positioned between the cost-effective SCIMP 
an~ the highly versatile PACE for 16-bit appli:-

, cat!ons, the INS8080A can be used in systems 
which range from a few family components to 
designs- which utilize its full capabilities. 

Supporting ,the INSaOaOA 
National puts its/Schottky bipolar techno'iogy 
to work prbviding the clocks for the CPU and 
the system with the DP8224, while data bus 
buffering and System Control-is provided by 
the DP8228. Further interfacing of bus and 
control lines can be implemented using Na
tional's wide variety of Linear and Digital inter~ 
face components. ", . \ 

System Flexibility 
,Usi.ng the' N8080 family, the designer can 
satisfy system requirements from the wide 
range of National's RAM, PROM,' ROM and 
110 components. Programmable 110 and 
peripheral functions allow the designer the 
freedom to configiJre and" adapt interface 
lil')es to his own requirements. For program 
storage, the flexible PROM is matched by di
rect replacement ROMS. For random access 
storage the designer can choose from one 
of ,the industry's broadest lines Of RAMS; 
encompassing bipolar, MOS, and CMOS 

'technoJogies .. 

Naoao Development Support 
From experimentation to final production, 
National hardware and software support is 
designed to provide the full range of develop
ment tools. Look to the N8080 for basic design 
kits, easy to implement development systems, 
and a full complement of cross and resident 
assemblers. 
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N8080 Family' 
Part No. ' Description 

INS8080A' 8-BIT CPU, 2JLSEC CYCLE 
I NS8080A-1 8-BIT CPU, 1.3 JLS CYCLE 
I NS8080A-2 8,-BITCPU, 1.5 JLS CYCLE 
DP8224 CLOCK GENERATOR 
DP8228 SYSTEM CONTROLLER 
DP8238 SYSTEM CONTROLLER-

ADVANCED TIMING ' 
DP8212 8-SIT I/O/PORT ' 
)NS8255 PROGRAMMABLE PERIPHERAL INTERFACE, 
INS8251 PROGRAMMABLE COMMUNICATIONS 

INTERFACE . 
DP8216 4-BIT BI-DIRECTIONAL BUS DRIVER 
DP8226 4-BIT Bl-DIRECTIONAL BUS DRIVER (lNV.) 

N8080 Support Devices 

Part No. Description 

MM57101 ASYNCHRONOUS COMMUNICATION 
ELEMENT' 

74LS138 1 OF 8 BINARY DECODER . 
DS8833 BI DIRECTIONAL BUS DRIVER NON-INV. 
DS8835 BI DIRECTIONAL BUS DRIVER INV. 

w. MM1702A 256 x 8 PROM, ERASABI,.E 
0 MM52040 512 x 8 PROM, ERASABLE - MM2708 1K x 8 PROM, ERA$ABLE 0 
::l OM87S295,6 512 x 8 PROM "C 
c: MM5213 256 x 8 ROM 
0 MM5242 1Kx8ROM .2 
E MM2316A 2Kx8 ROM 
Q) MM74C920 256 x 4 STATIC CMOS RAM 
en MM5269 256 x 4 STATIC RAM (LATCHED INPUT) 

as MM2101-2 , 256 x 4 STATIC RAM, SEPARATE I/O 
c: ' MM2111-2 256 x 4 STATIC RAM, COMMON I/O 
~Q MM2102-2 1K x 1 STATIC RAM 650ns - MM2102A-4 tK x 1 STATIC RAM 450ns as 
Z MM5255,6 1K x 4 STATIC RAM 

MM5257 4K x 1 STATIC RAM 
MM5280B 4K x 1 DYNAMIC RAM 
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Availability 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 

'NOW 
1 OlR. '77 

2 OTR. '77 
1 OTR. '77 
1 OTR. 77 

Availability , 

20TR.''7? 
NOW 
NOW 
NOW 
NOW 
NOW 
4 OTR. '76 
40TR. '76 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
4 OTR. '76 
4 OTR. '76 ' 
NOW 
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FIPS 
The. original 

4-bit microprocessor 
National's4-BitProcessor 
FIPS is National's trade name for it's MCS-4* 
compatible family. This family is now built by 
two major semiconductormanufacturers, of
fering the user the security of multiple sourc~ 
ing and competitive pricing. 

Applications 
FIPS has found itself:designed .into a variety 
of simple control and human interface appli-

. *MCS-4 is a registered trademarkof Intel Corporation 

© Ie MASTER 1977 

cations where sophisticated features are not 
important. Thus FIPS has become popular for 
scales, simple keyboard applications, and 
low speed human interface applications. 

• High volume means low cost 
• Readily available off the shelf 
• Widely understood by microprocessor 

system designers 
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PACEkit-GetOff to a Fast Start 
. PACEkit is a complete component package; 

it enables the user to build up and exp~ri
ment with simple PACE systems; develop 

. and debug small programs, and experiment 
with advanced interrupt structures. 

Prototyping-Kardware 
Development 
The PACE and IMP-16P Development Sys
tems are sophisticated tools that include a 
CPU, memory, interfaces; the works. They 
are, complete and self-contained. The PACE 
system has the additional capability of 
emulating PACE operation in the user's sys
tem. Using the Development Systems, an 
engineer can quickly develop' and evaluate 
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Microprocessor 

PACE and IMP-16 based control systems. 
And best of all, he can quickly convert an ' 
'IMP-16 system for PACE anq vice-versa; thus 
cutting capital equipm~nt costs. 

Software Development 
Strong software support tools reflect in lower 
system cost, lower engineering cos,t, and a 
quicker development cycle. 

,At National, we take software seriously. That 
i~ why we were first with a Conversational 
Assembler, first with a disc-based develop
ment system; and why we have spent a lot of 
time and money to give you the kinds of tools 
that speed your software development. Both 
PACE and IMP-16 are supported with 
relocating cross-· and resident assemblers" 
conversational assembler/editors, utilities, 
and diagnostics. There's even a translator to 
convert IMP-16 programs for PACE. " ~ 
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. design' aids 

, Getting to Know SCIMP- . 
SC/MP Kit . 

The S6/M? kit is a collection of parts, 
documentation, and application information 
to help;a designer get off the ground quickly 
with 'SC/MP:lnside is ,everything a user 
n.eeQsto design and build up simple SC/MP 
systems. 

I ---+-
I 

'SC1MPLCDS 
\ 

'LCOS (Low Cost Development System) is a 
more complete package' for the user who 
needs more power than the SC/MP kit 
affords. It includes a· keyboard,' displ'ay, 

,memories, microprocessor, and interface 
circuits that allow a user to rapidly develop 
and debug Small programs, and experiment 
with interrupts and interface structures. 

@ ICMASTER 1977 

SC/MP SoftWare Support 
SC/MPis presently supported by cross 
assemblers written in both FORTRAN and 
IMP-1f? assembly language. A PACE cross 
assembler is in the works. In addition, SC/MP . 

'. supports resident debug software . and' 
absolute loaders (included in SCIMP [CDS), 

. and hardware diagnostics. , . 
. I . 

Software support is an on-going concern at 
NationaL Our software is designed to help 
you' get ideas into production as quickly as 
ppssible.' 
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Total Product Support 

Around the processor are the support de
vices, documentation, application services, 
training, and other services that make itpos
sible to use the product. Often, the availabil
ity of these devices and services makes the 
difference between a successful design ef
fort and a complex project that drags on 
and on. 

For this reason, National has given a lot of 
thought to devices and services that simplify 
the designer's job, and help to insure his 
success. ' 

Applications'Support 
National knows applications support is im-, 
portant. That is why we have invested in a 
factory microprocessor applications group 
that's always here to help when you have, 
questions on hardware or software. 

Training 

National offers a series of graduated courses 
that let you study with people at your own 
level. At National, school isn't a spectator 
sport. Each course includes a full two days 
of hands-on laboratory training on a de
velopment system. Microprocessor courses 
are presently taught in Santa Clara, Califor
nia; Dallas" Texas; and Miami, Florida. 

User'Group 
COMPUTE, National's user group, is a soft
ware-sharing, idea-sharing organization. Its 
purpose is to get information to designers 
about new products, bugs, application ideas, ' 
and things that will make them more success
ful users. It includes a growing library of 
software programs to help you in your appli
cations. 
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, Field Support 
A little advice at the right time can be worth 
weeks in design. Because National realizes 
this, it has invested more heavily than any 
other semiconductor company in field appli
cation support. National's trained crew of 
field application engineers are available to 
provide you with the latest information on 

, new products and application ideas. 

Service 
National has built a service center in Santa 
Clara,' CA, to provide timely service for mi
croprocessor products. Fast, efficient repair 
and retrofit of microprocessor systems is 
available to any user. 

Application Cards 
Often the quickest way to get into production 
is to let someone else do part of the work. To 
help you get into production quickly, we've 
done part of your development, with a series 
of application cards for standard system 

. functions. ' 

Custom Cards' 
If you want to buy a designed and tested 
function, instead of just a chip, and our 
standard cards don't quite meet your needs, 
give us a call. We have lots of experience 
designing cards around our processors; and 
chances are, we can propose a design to 
meet your needs. 
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ISP-8A/600D single-chip 8-bitmicroprocessor (SC/MP) 

gene~al description 
SC/MP (Simple C9st~effective MicroProcessor) .is a 
single-chip 8-bit microprocessor packaged in .astan- , 
dard, 4o-pin; dual-in-line package. \ 

Silicon gate, depletion, mode standard-process tech
nology ensures high performance., highreliabilit~, and 
high producibility. 

SC/MP is intended for use in general-purpose applica
tions where cost per function is a most significant 
criterion. But cost efficiency is only a part of SC/MP's. 
story. It goes on to include a variety ofuse·ful 
functions that ar~ not even provided by some of the ' 
expensive microprocessors, like self-contained timing 
circuitry, 16-bit (65k) addressing capability, serial or .. 
Pl!rallel data-transfer capability and common memory/ 
peripheral instructions. The built-in features in con
junction with the' low initial cost describe what 
SC/MP really is - a microprocessor specificaily 
designed to provide the simplest and most efficient 
solution to many application requirements. 

featurK 
• Simpler interfacing 

• Bidirectional TR I-ST ATE® 8-bit data bus 
• TTL-complltible' input/output interface 

block and connection diagrams 

• Direct Memory Access (DMA) and multiprocessor 
capabilities 
• Handshake bus-access control 

• Simplifiedprogramming' 
• Multiple addressing modes - program-counter

relative, immeqiate data, indexed, auto-indexed, 
and impl,ied 

• Direct control output 
• Three .user-accessible control-flag outputs 

.• Simpler I/O hardware 
• separate serial-data input and output ports 
• Two sense inputs 
• Direct interfacing to standard memory parts 

• On-chip timing 
• Minimizes external hardware required for clock 

generation 
• Interface flexibility . 

• Capability to interface with memories or peri
pherals of any speed 

• Large system capability 
• Address capability to 65k bytes of memory 

• . Simplified power requirements 
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XI 
ADII 
ADID 
ADOB 
ADU 
ADD7 
ADOB 
AD05 
AD04 
ADD3 
AD02 
ADDI 
ADOD 
SIN 
SOUT 
FLAG·2 
FLAG·I 

_. 
tJ) 
." 

I 

CD 
~ 
CJ'I 

8 c 
fA _. 
:::s 

CD -CD 
I n 
:r _. 
"'0 
CD' 

I 
0" _ . ... 
3 _. 
n a 
"'0 .. o n 
CD 
fA 
fA 
o .. 
..-. en 

~ 
." 
~ 

@ Ie MASTER 1977 



1-

I 

applications 

• Test Systems and InstrurTlI!ntation 
• Machine Tool Control 
• ,Small Business Machines , I 
• Word Processing Systems 
• Educational Systems 
• Multiprocessor Systems 

• Process Controllers 
• Terminals 
• Traffic Controls 
• Laboratory Controllers 
• Sophisticated Games 
• Automotive 

· i 
I 

absolute maximum ratings 

Voltage at Any Pin VSS + 0.3V to VSS - 20V 

Operating Temperature Range 0°Cto+70°C 

Storage Temperature Range _65°C t~ +150°C 

LeadTemperat~re (Soldering, 10 seconds) 3000 t 

electrical characteristics (TA = o°c to t70°C, VSS = :f-5V ± '5%, VGG = -7V ± 5%) 

Parameter Conditions Max. Units 
I NPUTSPECI F ICATIONS 

ENIN, NHOLD, NRST, SENSE A, 
SENSF B, SIN~ DBO-DB7 , 
(TTL Compatible) (Note '2) , 

Logic"1" Input Voltage J VSS·:"1 VSS + 0-.3, V 

ldgic "O",{nput Voltage ' VSS':" 10 0.8 V 

Pullup Transist6r "ON" Resistance VIN = (Yss - 1)V 7.5 12 k!1 
(Note 2) 

,-

.. 
Logic "0" Input Current VIN =OV 

" 
-1.6 mA 

BREQ (Note 3) 

Logic "l"-lnput Voltage VSS-l VSS + 0;3 V 

Logic "0" Input Voltage , 0.8 V 

Xl, X2 (Note 4) 

Logic "1" Input Voltage 3.0 Vss + 0.3 V 

Logic "0" Input Voltage 0.4 V 

Logic "1" Input Current VIN = 3.0V '. 5.0 rnA, 

Logic "0" I~put Current VII\! = 0.4 V --" -5.5 '/ mA 

Input Capacitance ..... 10 pF 
(All pins exceptVGGanc;! VSS) -

Supply'Current ,. 

IGG ( So. Typ'''' P'ot of ) T A = O°C, loads on all outputs: 
/ 

100 135 mA 

ISS Normalized IGG [and ISINK = 1.6mA- 90 125 mA 

- ISS) Versus Ambient ( See diagram, Simulated) 
Temperature on page 6. _ ' Current Load, on page 6. 

OUTPUT SPECIFICATIONS 
" 

BREO (Note 3) 

, Logic "1~' Output Current VOUT = (VSS -lIV ,- (' -2.0 mA 

Logic pO" Output Current VGG";;; VOUT";;; VSS ±10, p.A 
External Load Capac.itance - 50 pF 

All Other OutP~ts , 
Logic "1" OutP~t Volta~ lOUT =;-'-80J.lA VSS -1 V 

\ 
I lOUT =,-200J.lA 2.4 V 

Logicl'O" Output Voltage IOUT=1.6mA 0.4 V 
, , 

Logic "0" Output Current VOUT = -0.5V 4.0 mA 

Logic "0" Output Voltage lOUT =; OmA (unloaded) -3.0, -0.7 V 

• Typical parameters correspond -to nominal supply ',voltage at 25° C. 

i 
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eleetricalcharacteristics ITA = O°C to +70°C"VSS = +5V ± 5%, VGG = -7V ± 5%) (continued): 
. I 

Parameter Conditions Min. Max. Units 

TIMING SPECIFICATIONS (Note 5) . 

T x (Notes 4 and 6) , ! 1.0 10.0 ps 

820pF ± 10% across Xl & X2 / 1.0 4.0 '. ps 

f res crystal with equivalent series 900 1000 kHz 
resistance';;;; 600n 

Address and Input/Output Status 
(See figures 5 and 6.) 

TOl (ADS) (3T x/2) .:. 150 3Tx/2 (3T x/2) It- 200 ns 

TW (ADS) (Tx/2) - 250 ns 

TS (AOOR) (Tx/2) - 300 ns 

TH (ADOR) , ,30 50 ns 

TS (STAT) (Tx/2) - 300 ns 

TH (STAT) 30 50 ns 

Data Input Cycle (See figure 5.) 

TO (ROS) -80 -50 ns 

TW (ROS) (3T x/2) - 400 ns 

TS(RO) 300 ns 

TH (RO) 0 ns 

TACC (RO) 2T x - 400 ns 

Data Output Cycle {See figure 6.) 

TO (WOS) T x - 250 ns 

TW(WOS). T x - 250 ns 

TS(WO) (Tx/2) - 300 I1S 
'\ 

TH(WO) 60 100 ns , 

Input/Output Cycle Exte~d 
(See figure 7.) 

TS (HOLD) 300 ns 

TOl (HOLD) 300 ns 

T02 (HOLD) 500 ns 

TW(HOLO) 00 ns 

Bus Access (See figure 4.) 
TO (ENOUT) 300 ns 

T02(AOS) (Tx/2) - 350 Tx+ 5OO ns 

OUTPUT LOAD CAPACITANCE 

I "-External Load Capacitance 75 
, 
pF 

Note 1: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation' at these limits is not intended and 
should be limited to those conditions specified unde.r electrical characteristics. . 
Note 2: Pullup transistors provided on chip for TTL compatibility. 
Note 3: BREQ is an inpui:/output signal that requires an e,xternal resistor to VGG or ground. . 
Note 4: Xl and X2 are master timing inputs that are·normaily connectjid to a l-megahertz crystal or an external capacitor to convol the frequency 
of the on-chip oscillat.9r. 
A hermetically sealed quartz crystal is recommended. The crystal must be a series-resonant type and its equivalent series resistance must not exceed 
600 ohms. Suppression of third harmonic oscillations may be required depending on the characteristics of the crystal. Typically, a scio- picofarad 
capacitor aCross pin Xl or X2 and an AC ground minimizes third harmonic effects. " 
If use of an axternal oscinator is desired, the Circuit shown in figure 3 .or an equivalent may be used. 
Note 5: All timas measured from valid Logic "0" .or Logic "1" level . 

. 'Note 6: T x is the time period .for one clock cycle of the on-chip or external oscillator. Refer to paragraph titled Timing Control for detelled 
,definition • 

• Typical parameters correspond to nominal supply vOltage at 25" C. 
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functional description 
SC/MP is a self-contained general-purpose microprocessor 
designed for ease of implementation in stand-alone, DMA 
(Direct Memory Access), and multiprocessor applications. 
Communications between SC/MP and external memory/ 
peripheral devices are effected via a 12-bit dedicated 
address bus and an .8-bit bidire.ctional data bus. During 

. the address interval of each input/output cycle, SC/MP 
employs both busses to provide a 16-bit address output: 
the 12 least significant address bits are sent out over the 
12-bit address bus and the 4 most significant address bits . 
are sent out over the 8-bitdata bus along with 4 status ( 
bits. Separate strobe outputs from SC/MP (NADS, 
NWDS, NRDS) indicate when valid address information 

• 

XI 

X2 

i: 
51 e .. 
:> .. 
~ .. ~~-----------t .. ~ 
i 

POINTER REGISTER 3· 
(HIGH) 

4-BIT 
INCREMENTER 

OSCILLATOR 
AND 

TIMING GEN. 

BRED 5 >----4 
BUS I N ACCESS E IN 

ENOUT 

DATA 
110 I N::~: 6 

NWDS >---1 
NRoS >---1 

110 
CONTROL 

GATING AND 
~.z... ___ -, FUNCTION 

CONTROL 

CoNT 8>---1 INSTRUCTION 
OECOoE 110 STATUS 

AND (4 BITS) 
CONTROL Iii-...... i 

NRST 7 >-----4 

[ 
7r:STRUCTI;;'; ] 

REGISTER - -

is present on the two busses, and when valid input/ 
output memory or peripheral data are present on the· 
8-bit bus. To further extend flexibility of application, 
serial data input/output ports are also provided so that 
serial data transfers can be effected under program 
control. The remaining input/output signals shown in 
figure 1 are dedicated to general-purpose control and 
status functions, including initialization, bus manage
ment, microprocessor halt, interrupt request, i~put/ 
output cycle extension, and user-specified hardware/ 
software interface functions. A detailed description of 
each input/output signal is provided in table L ' 

OUTPUT ADDRESS 
(LOW) 

PROO-RAM COUNTER 
(LOW) 

IHIT 
ADDRESS 

SoUT 

SENSE AI 
INTERRUPT 

_-----~ ... -<I8 SENSEB 

"--.. -<:ill FLAG 0 

.... ---I.~<m FLAG I 

.....------.. -.<]J FLAG 2 

HIT DATA 110 

FIGURE 1. SC/MP Detailed Block Diagram 
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Signal 
Mnemonic 

NRST 

CONT 

BREa 

ENIN 

ENOUT 

NADS 

- NRDS 

NWDS 

NHOLD 

-SENSE A 

SENSE B 

SIN 

I SOUT 

FLAGS 
0,1,2 

ADOO-
ADll 

\ 

j 

TABLE 1. Input/Output Signal Description' 

Func,tional Name 

Reset Input 

Continue Input 

B~s Request Input/Output. 

Enable Input 

Enable Output 

Address Strobe Output 

Read Strobe Output 

Write Strobe Output 

Input/Output Cycle Extend 
Input 

," 

Sense/Interrupt Request 
Input 

., 

Sense Input 

Serial Input to E Register 

Serial Output from E 
Register 

Flag Outputs 

Address Bit 00 through 
Address Bit 11 

Description 

Set high for normal operation. When set low, aborts in-process 
operations. When returned high, internal cc;mtrol circuit zeroes 
all programmer-accessible registers; then, first instruction is 
fetcned from memory location 000116. 

,. 

When set high, enables normal execution of program stored in 
external memory. When set low, SC/MP operation is suspended 
(a,fter completion of current instruction) without loss of internal 
status. (, 

Associated with SC/MP internal allocation logic for system bus. 
Can be used as bus request output or bus busy input. Requires 
external load resistor to VGG. 

Associated with SC/MP internal allocation logic for system bus. 
When,set high, SC/MP is granted access to system busses. When 
set low, places system busses in high-impedance (TRI-STATE®) 
mode. ' 

Associated with SC/MP internal allocation logic for system bus. 
Set high when ENIN is high and'SC/MP is not using system busses 
(BREa-low). Set low at all other times. 

Active-low strobe. While low, indicates that valid address and 
status output are present on system b,usses. , 

. Active-low strobe. On trailing edge, data are input to SC/MP from 
S-bit bidirectional data bus. High-impedance (TRI-STATE®) 
output ~hen input/output cycle is not in progress. 

Active-low strobe. While low, indicates that valid output data are 
pre.sent on 8-bit bidirectional data bus. High-impedance (TRI
STATE®) output when input/output cycle not inprogress. 

When set low prior to trailing edge of NRDS or NWDS strobe, 
stretches strobe to extend input/output cycle; that is, strobe is 
held low until NHOLD signal is returned high. 

Serves as interrupt request input when SG/MP internal IE 
(Interrupt Enable) flag is set, When IE flag is reset, serves as user
designated sense condition input. Sense condition testing is 
effected by copying status register to accumulator. . 

User-designated sense-condition input. Sense-condition testing is 
effected by copying status register to accumulator . 

Under software control, data on this line are right-shifted into E 
register by executiofl of SIO instruction. 

Under sof~ware control, data are rignt-shifted onto this line from 
E register by execution of SIO instruction. Each data bit remains 
latched until execution of next SIO instruction. 

User-designated general-purpose flag outputs of status register. 
Under program control, flags can be set and reset by copying .. 
accumulator to status register. ' 

Twelve TR I-ST ATE® address output lines. SC/MP outputs 12 
least significant address. bits on this bus when NADS strobe is low . 
Address bits are then held valid until trailing edge of read (NRDS) 
or write (NWDS) strobes. After trailing edge of NRDS or NWDS 
strobe, bus is set to high-impedance (TRI-STATE®) mode until 
'next NADS strobe. 

NOTE: 

The S-bit bidirectional data bus is SettO the high-impedance (TRI-STATE®) mode except when it is actually in 
use by SC/MP (NADS, NRDS, or NWDS low). During the addressing interval of each input/output· cycle (NADS 
low), SC/MP provides address and status outputs over the bus; during the ensuing data-transfer interv.al (NRDS or 
NWDS low)_, 8-biJ input or output data bytes are routed over the bus. 
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-. '. TABLE 1. Input/Output Signal DlICription (Continued) 

Output at NADS Time 

Functional Name Description . 

Address Bit 12 Fourth most significant bit of 16-bit 
address. 

Address Bit 13 

Address Bit 14 

Address Bit 15 

R-Flag 

I-Flag 

O-Flag 

Third most significant bit ·of 16-bit 
address. -

Second most significant bit of 16-bit 
address. 

Most significant bit of 16-bit address: 

When high, data input cycle is start
ing; when low, data output cycle is 
starting. 

When high, fint byte of instruction 
is being fetched. 

Input at 
NRDSTime 

Input data 
are expected 
on the eight 
(OBO~OB7i 
lines. 

Output at 
NWDSTime 

Output data 
are valid 
on the eight 
(OBO-OB7) 
lines. 

When high, indicates delay cycle is 
starting; that .is, second byte of OLY 
instruction is being' fetched. 1--------. ---

H-Flag Note: The OBO through OB7 
(A012~HFLG) lines are a 
high-impedance (open circuit) 
load when SC/MP does not 

. When high, indicates that Halt 
Instruction has been executed. (In 
some system configurations, the H
Flag output is latched and, in 
conjunctiOn with the CONTinue 
input, provides a programmed halt.) 

have access to the input/ ..-

DRIVERS AND RECEIVERS 

Equivalent circuits for. SC/MP drivers and receivers are 
shown below. All inputs have static charge protection 
circuits consi$ting of. an RC filter and voltage clamp. 
These devices still should be handled with care, as the 
protection circuits can be destroyed by excessive static' 
charge. 
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SCIMP Driver and R_ivar EquiVII'ant Circuits 
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output bus. 

SUPPLY CURRENT DATA 

Below are the' two diagrams. referenced from the para
metric specifi~ation for the supply current, page 2. 
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TIMING CONTROL 

All necessary timing signals are provided by an on-chip 
oscillator and a timing generator. The frequency of the 
oscillator, in turn, is selected by connecting an external 
capacitor or crystal" between pins 37 and 38 (Xl and X2). 
When a crystal is used, the resulting frequency'of the 
oscillator is equal to the resonant frequency of the 
crystal; when a capacitor'is used.- the frequency of the 
oscillator varies, accorping to the capacitance val\Je, as 
shown in figure 2. 

1400 

1200 

;;: 1000 
..!-... 
'"' z 
'" .... 
U 

'" ... 
'" '"' 

800 

600 

400 

200 

o~~~~--~~~~-
0,0 0.2 0,4 0.6 0.8 1.0 1,2 1.4 

NORMALIZED FREOUENCY (I/! @ 500~F) 

FIGURE 2_OsciJlator Frequency versus Capacitance 

If desired, the on-chip oscillator can be disabled and the 
timing generator can be driven by an externally generated 
clock. In this case, the clock comprises single-phase 

, true and complement inputs. One input is applied to. Xl 
and the oiher to X2. (A clock is generated at twice the 
SC/MP clock frequency and is divided by two by a flip
flop as shown in figure 3.) 

\ 

VCC - ... ---.... - .... ---~~-VCC ",Vss (+5V) 

74H 
SERIES 

fliP· 
FLOP 

360n' : 360n 

Q .... - .... -+---1 XI 

fi 1----.... --1 X2 

SCIMP 

FIGURE 3. External Clock Generation 

'In the discussions that follow, instruction execution and 
input/output timing are described in terms of micro
cycles. For purposes of definition, the time interval of a 
microcycle is computed according to the following 
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formula: ' 

1 microcycle = 2T x 

where 

T ' ' .' . d f '11 1 1 x = time peno 0 OSCI ator = -f- = f- = 
osc res 

, External Clock Frequency 

fosc = frequency of on-chip oscillator 

fres = resonant frequency 0f quartz crystal con
nected between pins 37 and 38 

INSTRUCTION FORMAT 

The SC/MP instruction repertoire includes both single
byte and double-byte instructions. A single-byte instruc
tion cOr;'lsists of an 8-bit operation code that specifies an 
operation that SC/MP can execute without further 
reference to memory. A double~byte instructi.on consists 
of an 8-bit operation code and an 8-bit data or displace
ment field. When the second byte represents a data field, 
the"data are processec;f by SC/MPduring execution of the 
instruction, thereby eliminating, the need for further 
memory references, When the sec,ond byte represents 
a displacement value, it is used to calculate a memory 
address that will. be accessed (written into or read from) 
;during'e~ecution of the instruction (refer to ,Addressing). 

DATA STORAGE 

As shown in~ figure 1, SC/MP provides 'ten internal 
registers, seven of which are accessible to the program
mer. The purpose and function of these ·registers are 
described below. 

Program Co!,!nter .:.. The program counter is' a 16-bit 
register that contains the address of the instruction being 
executed. The contents of this register are automatically 
incremented by one just before each instruction is fetched 
from memory to enable sequential execution of the 
stored instruction. Under program control, the contents 
of this register also may be modified or exchanged with 
the contents of a pointer register to effect subroutine 
calls and program branches. ' 

NOTE: 
The 16-bit address output of the program counter 
consists of a 4-bit high-order address and a 12-6it 
low-order add;ess. When the program counter is 
incremented at the start of each instruction fetch 
input/output cycle, only the 12 lOw-order bits are / 
affected; no carry is provided to the 4 hJgh-order 
bits. For systems employing, memories 'of 4k or 
less, the high-order bits can be ignored as they are 
set to 000016 following initialization .. For systems 
employing 'larger memories, the contents of a 
pointer register can be modified to select the 
desired 4k block of me"\ory. 

Pointer Registers - The pointer registers are 16-bit 
general-purpose registers 'that are loaded normally under 

) program control with reference addresses that serve as 
page pointers, stack pointers, and subroutine pointers. In 
applications havipg minimal memory addressing require
ments, these re9-isters may be used alternately as data 
storage registers. 

NOTE: 
When interrupt requests are enabled, pointer 
register 3 is automatically referenced by the internal 
microprogram for formation of the starting address 
of the user-generated inter~uPt service routine. 
(See figure 8.) In this case, the contents of pointer 
register 3 must be set to one less than the memory 
location of the' first instruction irf the interrupt 
service routine. 

Accumulator - The 8-bit accumulator (AC) is the pri
mary 'working register of SC/MP. It is used for performing 
and storing the reslJlts of arithmetic and logic operations, 
as well as for data transfers, sh ifts, rotates, and data 
exchanges with the· program counter, the pointer regis
ters, and the status register. 
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Extension Register - The extension register is used both 
for serial input/outPu~ .data transfers and with the 
accumulator to effect arithmetic,logic, and data-transfer· 
operations. If the second byte of an indexed or auto
indexed memory-reference instruction (refer to Addres
sing) equals -1281 {},- the contents of the extension 
register are used as the displacement value for address 
formation. 

Status Register - The status register provides storage for 
arithmetic, control, and software status flags. For more- , 
detailed information on the function of this register, 
refer ta Status Register under the description of the 
Arii:hmetic and logic. Unit. 

Instruction Register - The 8-bit instruction register is 
not accessible to the programmer. During the fetch phase 
of each instruction cycle, this register is loaded with the 
8-bit instruction operation code retrieved from memory 
(for a single-byte instruction or the first byte of a 
dOiJble-bite instruction); 

Data Input/Output Register - The data input/output 
register is not accessible to the programmer. It is used for 
temporary storage.of all input/output data received via 
or transmitted over the 8-bit bidirectional data bus 
during the data-transfer interval of each input/output 
cycle (NRDS or NWDS low). 

Address Register - The 16-bit address register is not 
accessible to. the programmer. It is used for temporary 
storage ofthe 16-bit address transmitted during an input/ 
output cycle_ 

ARITHMETIC AND LOGIC UNIT 

The Arithmetic and logic Unit (AlU) provides the data
manipulation capability that is an essential feature of 
any microprocessor_ The operations provided' by the 
AlU include OR, XOR, increment, decrement, binary 
addition, and decimal addition. For decimal aodition, 
the data inputs tG the AlU are treated as two 4-bit BCD' 
digits, thereby eliminating the program-storage and 
execution time required to perform BCD to binary 
conversion. 

BUS TRANSFER lOGIC 

The bus transfer logic Processes the gating and function 
control outputs of the instruction-decooe· logic to 
provide the shift-right (with link, without link, or with 
serial input data), rotate (with or without link), and 
bus-exchange functions necessary for data movement 
between the SC/MP internal read and write busses. A 
general summary 'of the data-manipulation capabilities 
available to the programmer follows. 

1. Either the low-order or the high-order byte of any 
pointer register can be exchanged with the contents of 
the 8-bit accumulator. Thus, data exchanges between the 
pointer registers can be effected one byte at a time via 
the accumulator. 

2. The contents of the program counter can be directly 
exchanged with the contents of any pointer regi,ster. 

3. The contents.of the extension register can be loaded 
into the accumulator or can be exchanged with the 
contents ,of the accumulator. When the accumulator is 
loaded from the extension register, the original contents 
of the accumulator are lost. 
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4. The contents of the status register can be copied into 
the accumulator to enable status modification or condi
tional-branch testing. When the status register is copied 
into the accumulator, the contents of the status register 
are not altered but the original contents of the accumu
lator are lost. 

5. The contents of the accumulator can be copied into 
the status register to change the outputs of the status 
register, except for status bits 4 and 5 (Sense A and B 
inputs to SC/MP). Since these are read-only bits, they 
are not affected by data movements internal to SC/MP. 
Copying the accumulator into the status register does 
not alter the contents of the accumulator. 

NOTE: 
The flag 0, 1, and 2 outputs of the status register 
serve as latched flags; in other words, they are set 
to the specified state when the contents of the. 
accumulator are copied into the status register, and 
they remain in the specified state until the contents 
of the status register are modified again under 
program control. 

STATUS REGISTER 

The function of each bit in the status register is described 
briefly below: 

7 6 5 4 3 2 1 0 

CY/l OV SB SA IE F2 F1 FO 

User Flag 0 - User-assigned general-purpose status bit for 
implementation as software status bit or in system 
control applications. This status -bit is available as an 
external output from SC/MP. 

User Flag 1 - Same as User Flag O. 

User Flag 2 - Same as User Flag O. 

Interrupt .Enable Flag - Internal status bit that is set 
and reset under program control. When set, SC/MP 
recognizes external interrupt requests received via Sense 
A input. When reset, inhibits SC/MP from recognizing 
interrupt requests. 

Sense A - General-purpose status input for sensing 
external conditions. When IE flag is reset, this bitcanfbe 
tested by copying status register to accumulator. When 
I E flag is set, this bit serves as interrupt request input 
causing SC/MP to automatically branch to user-generated 
interrupt-service routine in response to high input. ( 

Sense B - Same as Sense A except that it is not tested 
for interrupt status. 

NOTE: 
Sense A and B inputs are read-only bits. Thus, they 
are not affected when the contents of the accumu
lator are copied into the status register. 

Overflow (OV). - This bit is set if an arithmetic over
flow occurs during an add (ADD, ADI, or ADE) or a 
complement'and-add'instruction (CAD, CAl, or CAE). 
It is not affected by the decimal-add instructions (DAD, 
DAI, or DAE). 

Carry/link (CY/l) - This bit is set if a carry from the 
most significant' bit occurs during an add, complement
and-add, or decimal-add instruction. Thus, it serves as a 
carry input to the next add instruction. In addition, it is 
included in the Shift Right with Link (SRl) and Rotate 
Right with Link (RR1-) instructions. 

1005 

'-o -(.) :J 
"0 
c: o 
(.) 

E 
Q) 

CJ) 

«S 
c: o 
~ 
«S 
Z 



'-o -(J 

.a 
E: 
o 
(J 

E 
~ 
(ij 
c: 
. 2, ..... 
ctS 
Z 

CONTROL 

The operation of the SC/MP microprocessor consists of 
repeatedly accessing or fetching instructions from the 
program stored in external memory and executing the 
operations specified by the instructions. These two steps 
are' carried out under the control of an internal micro
program. (SC/MP is not user-microprogram mabie.) The 
microprogram is similar to a state table spe~lfying the 
series of states of system control signals .necessary to 
carry out each instruction. Microprogram ·storage is 
provided in the instruction decode and control logic, 
and microprogram routines are implemented .to fetch 
and execute instructions. The fetch routine first incre-. 
ments the program counter, and then causes the instruc
tion' adpress to be transferred from the program counter 
to the system busses via the output address register. The 
microprograrri' next'initiates an input data transfer. When 
the instruction operation code is subsequently placed on 
the 8-bit data bus (single-byte instruction or first byte 
of double-byte instru~tion), the operation code is loaded 
into the instruction register. The operation code is then 
partially decoded to determine whether the instructidn 
contains a second byte. ·If it does, a second input data 
transfer is effected to load the next byte in the data 
input/output register. ' 

After the complete instruction is stored.in the instruc
tion and/or data input/output register(s), the instructiOn . 
decoder transforms the instruction operation code into" 
the address. of the appropriate instruction-execution 
routine contained in the internal microprogram. The 
microprogram then branches to the specified internal 
address to initiate execution of the' instruction. The. 
resulting execution rou;tine. comprises' one or more 
microinstructions that implement the required functions. 
For example, the first microcycle of an Extension 

. Register Add Instruction (ADE) causes the conte,nts of 
, the .extension register to be gate~ onto the reeI'd bus, 

transferred to the write bus via the bus control logic, 
and then written into the data ,input/output register., 
The next microcycle causes the contents of the accumu
lator to be .gated onto the read bUS, the contents of the 
read bus to be added to 'the contents of the data input/ 
output regist~r via the ALU, and the reslJltant output of 
the ALU to be written into the accumulator via the 
write bus. The final step of the execution. routine is a 
jump back to the fetch routine to . access the next 
instruction. 

INIT,ALlZATION 

Since SC/MP may poWer up in a random condition, the 
following power-up and initialization 'Procedure is 
recommended. 

\1. Apply power (VSS and VGG) an,d set NRST low. 

NOTE: 
Allow ample time (typically, 100ms) for the 
oscillator and the internal clocks to stabilize. In 
systems whereNRST is set low after turning on 
power, NRST must remain low for a minimum of 
4TX. While NRST is low, any in-process opera
tions are aborted automatically. When NRST is 
low, strobes· and' address and data busses are in the 
Non-I/O state (high-Z state). ' 

2~ Set NRST high. 
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NOTE:· 
This causes the SC/MP internal control circuit to 
set the contents of all programmer-accessible 
registers to zero. Thus, when SClMp· is granted, 
access to the system busses following initialization, 
the first instruction-is fetched always from memory 
location 000.116. The BREa output goe$ high, 
indicating the start of this input/output cycle; 
this occur$ at a time within '13TX after NRST is 
set high. Normal execution of the program con-
tinues as long as NRST remains high. .. 

parallel data transfers' 
Parallel data transfers occur during each instructi'~n 
fetch and during the ensuing read/write cYcle associated 
with execution of the 'memory-reference instructions. , 
This class of instruction coulifperhaps more p'roperly be 
called the "Input/Output Reference Class" in the case Of 
the SC/MP microprocessor, 'since all data transfers, 
whether' with memory, peripheral devices, or a central 
processor clata bus, occur through the execution of these 
instructions. This ·unified bus structure is in contrast 
with many other microprocessors and minicomputers 
that have one instruction type (input/output class) for' 
communication with peripheral devices and another 
instruction type (memory reference class) for communi
cation with memories. The advantage of the approach 
taken by-S9/MP is that .a wider variety of instructions 
(the entire memory-reference class) is available for 
communications with peripherals. Thus, the LD and ST 
(Load and Store) instructions can be used -for basic 
transfers, the I LD and D LD (increment/decrement and 
load) instructions can be used for indexing peripheral 
registers, and the remaining memory reference instruc
tions can be used, 'as required, for "one-step" retrieval 
and processing of peripheral input data. 

BUS ACCESS 

Before SC/MP can Initiate parallel data transfers with 
memory or peripheral devices, it must have access to the 
system address and data bu~ses. Three of the SC/MP 
input/output signals a~e associated with bus control: 
BREO, ENIN, and ENOUT. For simple stand-alone 
applications,the ENOUT signal can be ignored and the 
ENIN signal can be tied to. VSS to allow the SC/MP 
microprocessor to have' continual access to the system ' 
busses. The BREa input/output line then goes high 
during each input/output cycle as shown in figures 5 and 
6to indicate when SC/MP is actually fJsing the system 
busses . 

. NOTE: 
The BREOinput/oiltput line must be tied to VGG 
(or' ground in +5-volt/-7:volt systems) via an 
external load resistor to allow normal operation of 
the SC/MP microprocessor. \ 

For DMA and multiprocessor applications, the BREa, 
ENIN, and .ENOUT signals can be, interconnected in 
various configurations to allow bus access to be granted 
to. requesting devices according to user-specified priori
ties. Figure 4 illustrates the. general sequence in which 
these signals are processed by SC/MP togai n access to 
the system busses and to indicate when the busses are _ 
actuallY,being used. 
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A. BREQ AND EN IN PROCESSING SEQUENCE 

NOTE 1 

INITIATE INPUT/OUTPUT CYCLE 
(INSTRUCTION FETCH OR ' 
MEMORY·REFERENCE 
INSTRUCTION EXECUTION) 

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

(BREQ SERVES AS INPUT 
FOR THIS STEP) 

BUS BUSY 

(BREQ SERVES AS OUTPUT FOR 
REMAINDER OF I/O CYCLE) 

Note 1: ENOUT is always low while SC/MP is actually 
using bus; that is, ENIN input and BREQoutput are high. 
Note 2: When SC/MP is not using bus (BREQ output or 
ENIN input lowl, ENOUT is held in same state as ENIN 
input, 

B. BREQ, ENIN, and ENOUT Timing 

ENIN ~~~2~--1: @ 

,I I 
\--' -

BREQ : : /(J) \ " 
---?i?_1 1_ 2( I I (~. y(I-------
"""""--. 8~-""""" . 'Y-<I (j) 

ENOUT _{~ <D <D'-t2t----=-----:----""'! \~ __ _ 
I-'T02 (AOS~I , ' 

-----~2~(-----------:W 
22 2( 

NAOS 

I 

Note 1: ENOUT goes high to indicate that SC/MPwas granted access to bus (ENIN high) but is not using bus. 
Note 2: EN OUT goes low in response to low ENIN input. 
Note 3: SC/MP generates bus request; bus access not granted because ENIN low. 

\ 

Note 4: ENIN goes high. Bus access now granted and input/output cycle actually initi·ated. If ENIN is set low while SC/MP 
has access, to the bus, the address and data ports will go to the high·impedance (TRI·STATE@) state, but BREQ will remain 
high. When ENIN is subsequently set high, the input/output cycle will begin again. 
Note 5: I/O cycle completed. ENOUT goes high to indicate that SC/MP granted access to bus but not using bus. If ENIN had 
been set low before completion of input/output cycle, ENOUT would have remained low. 
Note 6: ENOUT goes low to indicate that system busses are availabl.e for use by highest·priority requestor. 

FIGURE 4. Bus Access Control 
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BREQ --.Ii 
I 

. I 

ENOUT\ r 
~-TD-'-(A-D-~-~-'----I-"-T-W-(-AD-S-)~-.~--------__________________________ J 

NADS' 

ADll·ADOO ~~ 

~: V: 
I-ts (ADDR) I 

I I 
I I 

I 
I' ADDRESS VALID 

TS (STAT)-I I-
DB7·DBO I ADDRESS 

I AND STATUS 

-II+TH(RD) 

: \~~ _____ 0 ~~ 
I· ...... ------TACC (RD!-----.... ~I.TS (RD)...::j 

I" TW(RDS) "I 

Note: Timing is valid when ENIN is wired high oris set high before BREQ is set high by SC/MP; see figure 4 for NADS 
timing when ENIN is set high after BREQ. 

FIGURE 5 .. SC/MP Data Input Timing 

BREQ~ L 
I 

ENOUT ~~ ____________________________________________________________ --J~ 
1_ TDI (ADS)--_I .. ~I. TW (ADS).I 

N V: 
I"'T~ (ADDR) I 

NADS 

-I 
ADll'ADOOBf3B 

I . I 
I I I 

ADDRESS VALID 

DB7·DBO 

1"- -I TS (STATl __ 1 I-TH (STAT) 

~~~~~~~~~------------~ 
ADDRESS " 

AND STATUS WRITE DATA VALID 

I"-TS(WD)~I _I I_TH(WD) 

NWDS.""""~~~""""H£~~z .....,...,..,---I------\ __ ~/. ~~ 
"I .. _------'TD (WDS)-----_I .. ~II ...... _-_I .. *I TW (WDS) 

FIGURE 6. SC/MP Data Output Timing 

JNPUT/OUTPUT CYCLE 

Once SC/MP has control of the system busses, the actual 
input/output cycle begins. As shown in figures 5 and 6, 
the functions of memory addressing, data reading, and 
data writing are implemented, respectively, by the address 
strobe (NADSI. the read strobe (NRDS), and the write 
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strobe (NWDS). Note that the BREQ signal is reset low 
at the end of the input/output cycle to indicate that the 
system busses are now free for use by the highest
priority requesting device. 
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The first operation that SC/MP performs for each input/ 
output cycle i.s to load the 12 least significant address 
bits onto the 12-bit address bus, and the 4 most signifi
cant address bits along with 4 status bits onto the S-bit 
data bus. At the same time, SC/MP sets the NADS output 
low to indicate that the address and the status informa
tion are valid. Thelowoorder address on the 12-bit bus is 
then held valid for the duration of the input/output 
cycle; thehigh~order address and the status information 
on the S-bit bus remain valid only while NADS is low. 
While vali9, the status bits have the following signifi-
cance: . 

RFLG - When high, indicates that input/output cycle is 
read cycle; when low, indicates that input/output cycle is 

. I 
write cycle.. . . 

IFLG - Set high to indicate that instruction operation 
code (single-byte instruction or first byte of double
byte ·instruction) will be output from memory following 
NADS. 

DFLG - Set high only when second byte' of Delay 
Instruction is to be read from memory following NADS. 
Execution of the Delay Instruction then starts at trailing 
edgeofNRDS. Upon completion, SC/MPprovides NADS 
output to initiate next input/output cycle if bus access 
is granted. Time in microcycles from leading edge of 
delay flag to leading edge of subsequent NADS output]s 
computed from the following formula: 

Delay = [9 + 2{AC) + 2 disp + 29 disp} microcycles 

where. 

(AC) = unsigned contents of accumulator 

disp = unsigned displacement value contained in 
second byte of Delay Instruction. 

The time derived from the above formula does .not 
include the four microcycles required to fetch the first 
byte. of the Delay Instruction. Thus, whe'n the Delay 
Instruction is used for software.timing, total instruction 
execution time equals [13 + 2(AC) + 2 disp + 29 disp} 
microcycles. 

BREQ --.I 

NOTE: t' 

When' Hllit Instruction is executed, instructio~ 
decode and control logic inhibits incrementing of 
program counter for one input/output cycle. Thus, 
Halt Instruction is read from memory a second 
time to enable generation of HFLG output, but no 
further processing of Halt Instruction occurs. In 
effect, this' procedure ensures HFLG is output in 
advance of the next instruction to be fetched from 
memory. 

HFLG - Set high only during addnissing interval of read 
cycle that foflows Halt Instruction. HFLG may be used 
to cau~e user-provided exter~al logic to set the CONT 
input low, .ahd thereby to effect a programmed halt. 
Since HFLG read cycle precedes the next instru.ction 
fetch, termination of programmed halt enabl.es fetch of 
first instruction that follows Halt Instruction. 

After resetting the NADS o.utput, SC/MP generates an 
NRDS or NWDS strobe, respectively, to initiate. a data
input (read) or data-output (write) operation. For a read 
operation, input data are strobed into SC/MP from the 
g-bit bus on the trailing edge of. the NRDS strobe. For a 
write operation, SC/MP places valid output data on the , 
S-bit bus on the leading edge ofthe NWDS strobe. After 
resetting the NRDS or NWDS strobe to complete the 
data transfer, SC/MP then resets the BREQ signal to. 
indicate .that the system busse~ are free for use by 
.lJnother ,controller. 

input/output cycle 'extension 
For systems employing memories or peripherals with 
long. access times it may beoesirable. to utilize thE! 
NHOLD input to lengthen the input/output. cycle. As 
shown in figlJre 7, setting the NHOLD signal low prior 
to the trailing edge of the NRDS or NWDS strobe causes 
SC/MP to. hold the strobe active u,ntil after the NHO;LD 
signal is rEiturnedhigh. 

The NHOLD signal can also be used for single-cycle 
execution of the operating program. as required for 
debugging software. 

22 

L 
... 1 ... ...--..,.-T02 (HOLOI--_~ ... 1 . 

ENO~'~L_' ____________________ ~ ______ ~~ __ ~: ________________ ~-,' ~ 
- 22 -

lAOS 

NHOLO 

lAOS! 
NWOS \ 

I 
J 

I..TW(HOLOI..J I 
.~ .' \:~"'I--·.--·--·""'·.-------

'-----i2,~ I T01 (HOLDI 
~ I ........ 
ITS (HOLOI, . r---+-,..-----------
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. Note: Dashed trailing edge of NRDS/NWDS·indicates normal strobe timing when NHOLD IS not active. 
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FIGURE 7. Extended Input/Output Timihg 
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serial data transfers 
Serial input/output data transfers can be used efficiently 
with very slow input/output peripherals such as X-Y 
plotters, teletypewriters, slow-speed p~inters, and so 
forth. Such transfers can be effected in any of the 
following manners: 

1. By assigning serial input/output functions to the 
extension register via the SIO (Serial Input/Output) 
Instruction. When this instruction is executed, the 
contents of the extension register are shifted right one 
bit. At the same time, data present on the SIN line are 
shifted into bit position 7 of the extension register and 
the original contents of bit position 0 are shifted into a 
flip-flop to provide a latched output of the SOUT line. 
Ttle SOUT data are then held latched until the next SIO 

. instruction is executed. 

2. By using one of the status flags as an output data bit 
and one of the sense lines as an input data bit. . 

3. By implementing external logic such that only one 
line of the 8-bit data input/output bus is used. 

For synchronous systems, serial data input/output timing 
. may be provided by program loops that employ the 
delay instruction, or by using one or more of the transfer 
instructions (see table 2) to test the output of an external 
timing circuit. For asynchronous systems,one of the 
sense inputs can be used for testing bit-received/ready 
status and a pulsed flag output can be provided, under 
program control, for peripheral indexing each time that 
a data bit is actually shifted in or out. 

Systems that have several input/output devices must be 
multiplexed; device selection can then be accomplished 
using the status flag outputs of SC/MP, or by using 
parallel input/output commands to load an external 
latch. Systems that do not require serial input/output 
capability can employ the SIN and SOUT lines as a sense 
input and flag output, respectively. 

interrupts 
When the internal interrupt enable (I E) flag is set under 
program control, the Sense A line is enabled to serve as 
an interrupt request input; when the I E flag is reset, 
SC/MP is inhibited from detecting interrupts. Thus, while 
the I E flag is set, the Sense A input is tested prior to the 
fetch phase of each instruction as shown in figure 8. 
Upon detection of an interrupt request (Sense A high), 
the following events occur automatically. 

1. The status register I E flag is reset to prevent SC/MP 
.from responding to any further interrupt requests. 
Interrupt request capability can then be reenabled during 
or at the end of the ensuing user-generated interrupt 
service routine via the lEN (Enable Interrupt) Instruc
tion or by copying the accumulator into the status 
register. 

2. The contents of the program counter are exchanged 
with the contents of the pointer register 3. 

3. The contents of the program counter are incremented 
by one to address' the first instruction of the user
generated interrupt service routine. 

The interrupt system must be armed before interrupts 
are enabled._ This is accomplished as follows: 

~ft~ft 

IU IU 

1. First, the Interrupt Enable Bit in the Status Register 
is set true .by executing either an Enable Interrupt 
Instruction. (lEN) or a Copy Accumulator to Status 
Register Instruction (CAS). 

2. Second, one additional instruction is fetched and 
executed. 

A return from -interrupt .is accomplished by executing 
two instructions: Enable Interrupt (lEN) immediately 
followed by Exchange Pointer 3 with Program Counter 
(XPPC 3). 

microprocessor halt 
The CONT input to SC/MP is provided to enable 
suspension of operation without loss of internal status. 
Processing of the CONT input is shown in figure 8. Since 
this is an asynchronous input, it can be ·controlled by 
external timing logic, or as stated previously, the HALT 
flag output that appears on the 8-bit data bus (during 
the read cycle that follows execution of a Halt Instruc
tion) can be used with an external circuit to effect a' 
programmed halt condition. Note that when an interrupt 
request is detected while the CONT input is low, the first 
instruction of the user-generated interrupt service routine 
is automatiCally executed. Thus, the first instruction of 
the interrupt service routine can be used to reset the 
external CONT input logic and, thereby, to terminate 
the microprocessor halt condition if so desired. 

After execution of an instruction, the CONT input must 
be high for a minimum time of 2TX (1 microcycle) in 
order to fetch and execute the next instruction. 

FIGURE 8. 

Microprocessor Halt and Interrupt Request Input Processing 
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instruction .. at 
The SC/MP instruction set provides the general-purpose 
user of microprocessors a powerful programming capa
bility along with above-a'lerage flexibility and speed. The 
instruction set consists of 46 instructions, which comprise 
eight general categories. A listing of the complete 

. instruction set is provided in table 2; typical instruction 
execution tiines are given in table 3,. lind notations and 
symbols used as shorthand expressions of instruction 
capability are defined in table 4. 

ADDRESSING 

During execution, instructions and data defined in a 
program are storedirito and loaded from specific 
memory locations, the accumulator, or selected registers. 

,BecauseSC/MP, memory (read/write and read,only), 
and peripherals are on a common data bus,' any instruc
. tion used to address memory may be used to address the 
peripherals. The formats of the instruction groups that 
reference memory are shown below. 

7,. . . .312 1.0 7. , ,0 

opcoda 1m plr 

ollCOde ptr 

1-__ d_ISP:"-_-1 Memory Reference Instruction~ 
d" Memory Increment/Dec,ement 

,--_,..-'SP __ -, Instructions and Transfer Instructions 

Memory-reference instructions us.e the PC-relative, in
dexed, or auto-indexed methods. of addressing memory .. 
The memory-increment/decrement instructions and the 
transfer instructions use the PC-relative or indexed 
methods of addressing. 

The various methods of addressing memory and peri
pherals are shown below. 

Immediate addressing is an addressing format specific to 
the immediate instruction group. 

, Type of Operand For/llats 

Addressing . m ptr disp 

PC-relative 0 0 -128 to +127 
Indexed 0 1,2, or 3 -128 to +127 
Immediate 1 0 - -128 to +127 
Auto-indexed 1 '1,2, or 3 -128 to +127 

For· PC-relative, indexed, an.d auto-indexed memory
reference instructions, another feature of the addressing 
architecture is that the contents of the extension register 

"lire substituted for the displacement if the instruction 
displacement equals -128 /-rX'80). 

) 

NOTE: . 
All arithmetic operations associated with address 
formation affect only the 12' lo~-order address 
/ 
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bits; n~ carry is provided to the 4 high-order bits. 
For systems employing memories of 4k' or less,' the 
high-order bits can be ignored as they are set to 
0000 following initialization. For systems employ
ing larger memories, the high-order bits must be 
~et to the starting address of the desired 4k block 
of memory. For example; 

- 00012 enables memory locations 1 00016 - 1 F FF 16 
to be. addressed. 
00102 enables memory locations 200016 - 2FFF16 
to be addressed and so forth. \ 

PC-Relative Addressing ~ A PC-rel·ative addrl!ss is formed 
by adding the displacement value specified in the operand 
field of the instruction to the current contents of the 
program counter. The disptaee'ri'ierit is an 8-bit twos
complement number, so the range of the PC-relative 
addressing format is -12810 .to +12710 locations from 
the current contents of the program counter. 

Immediate Addressing - Immediate addressing uses the 
value in the second byte of a double-byte instruction as 
the operand 'for the operation to be performed (see 
below). 

For exam~'e, compare a Load (LO) instruction toa Load 
Immediale (LOI) instruction. The' Load instruction uses 
ihe contents of the second byte of the instruction in 
computing the 'effective address of the data to be 
loaded. The Load Immediate instruction uses the con
tents of ~he second by.te as the data to be. loaded. 

l!:ldexed Addressing - Indexed addressing enabl~s the 
programmer to address any I()cation in memory through " 
the use of the pointer register and the displacement. 

-When indexed addressing is specified in an instruction, 
the contents of the desi,gnated pointer register are added 
to. the displacement to form the effective address. The 
contents of the pointer regisierare not modified by 
indexed addressi.ng. 

Auto-Indexed Addressing - Auto-indexed addressing. 
provides the 'same capabilities as indexed addressing 
along with the ability to increment or decrement the 
designated pointer register by the value of the displace
ment. 1f the displacement is less than zero, the pointer 
register is decremented by the displacement before the 
contents of the effective address are fetched or stored. 
If the displacement is equal to or greater than zero, the 
pointer register is used as the effective ~address, and the 

. pointer register is incremented by·the displacement after 
'the contents of the effective' address are fetched or 
stored. 
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DOUBLE-BYTE INSTRUCTIONS 
TABLE 2. SC/MP Instruction Summary 

MICRO· 
MNEMONIC DESCRIPTION OBJECT FORMAT OPERATION CYCLES 

Memory Reference Instructions 76543 2 1 017 6 5432 1 0 I 
LD Load 1 1000 m!ptr I disp I (AC)+-(EA) 18 
ST Store, 1 1 001 (EA)<-(AC) 18 
AND AND 1 1 0 1 0 (AC)+-(AC) /\ (EA) 18 
OR OR 1 1 0 1 1 (AC)+-(AC) V (EA) 18 
XOR Exclusive-O R 1 1 100 (AC)+-(AC)->,f(EA) 18 
DAD Decimal Add 1 1 1 0 1 (AC)+-(AC)10 + (EA)lO + (CY/L);(CY/L) 23 
ADD Add 1 1 1 1 0 (ACHAC) + (EA) + (CY/L);(CY/L),(OV) 19 
CAD Complement and Add 1 1 1 1 1 (AC)+-(AC) + - (EA) +(CY IL) ;(C'( Il)'(OV) 20 

Memory Increment/Decrement Instructions 17,6543211 017'654 3 2 1 0 I 
, 

ILD Increment and load 1 01 0 1 0 ptrl disp I (AC), (EA)+-(EA) + 1 22 
OLD Decrement and load 101110 (AC), (EA)+-(EA) - 1 22 

". Immediate Instructions 76543210765432101 
LDI Load Immediate 11000100 data J (AC)+- data 10 
ANI AND Immediate 11010100 (AC)+-(AC) /\ data 10 
ORI OR Immediate 11011100 (AC)+-(AC) V data 10 
XRI Exclusive·OR Immediate 11100100 (AC)+-(AC)->,fdata 10 
DAI Decimal Add Immediate 11101100 (AC)+-(AC) 10 + datalO + (CY Il) ;(CY IL) , 15 
ADI Add Immediate _ 1 1 1 10100 (AC)+-(AC) + data + (CY/L);(CY/L),(OV) 11 
CAl Complement and Add Immediate 1 1 1 1 1 100 (AC)+-(AC) + -data + (CY IL);(CY IL),(OV) 12 

Transfer Instructions 7 6 5 4 3 2 1 OF 6 5 4 3 2 1 oj 
JMP Jump 100100 ptr I disp I (PC)+-EA 11 
JP Jump if Positive 100101 If (AC) ;;. 0, (PC)+-EA 9, 11 
JZ Jump if Zero 100110 If (AC) = 0, (PC)+-EA 9, 11 
JNZ Jump if Not Zero 1001 1 1 If (AC) '* 0, (PC)+-EA 9, 11 

Double-Byte Miscellaneous Instructions 17 6543 2 1 017 65432 1 0 I 
DLY Delay 10001 1 1 1 disp I count AC to -1, 13,to 

; delay = 13 + 2 (ACI + 2 disp + 29 disp 131,593 
microcycles 

SINGLE-BYTE INSTRUCTIONS 
MICRO-

MNEMONIC DESCRIPTION OBJECT FORMAT OPERATION CYCLES 

Extension Register Instruction~ 76543210 
LDE Load AC from Extension 01000000' (ACHE I 6 
XAE Excha"ge AC and Extension 00000001 (ACI-(EI 7 
ANE AND Extension 01010000 (ACHAC) /\ (E) 6 
ORE OR Extension 01011000 (AC)+-(AC) V (E) 6 
XRE Exclusive·OR Extension 01100000 (ACHAC)->,f(E) 6 
DAE Decimal Add Extension 01101000 (AC)+-(AC)10 + (E)lO + (CY/L);(CY/L) 11 
ADE Add Extension 01110000 (AC)+-(AC) + (E) + (CY/L);(CY/l),(OV) 7 
CAE Complement an'd Add Extension 01111000 (AC)+-(AC) + -(E) + (CY/L) ;(CY/L),(OV) 8 

Pointer Register Move Instructions 76543210 
, 

XPAL Exchange Pointer Low 001100 ptr (AC)-(PTR 7:0) 8 
XPAH Exchal)ge Pointer High 001 101 (AC)-(PTR 15:8) 8 
XPPC Exchange Pointer with PC 001 1 1 ~ (PC)-(PTR) 7 

Shift, Rotate, Serial I/O Instructions 76543210 
SIO Serial Input/Output 00011001 (Ei)->(Ei-l), SIN->(E7), (EOI->SOUT 5 
SR Shift Right 00011100 (ACi)->(ACi_l),0->(AC7) 5 
SRL Shift Right with Link 00011101 (ACi)->(ACi-l), (CY/l)->(AC7) 5 
RR Rotate Right 00011110 (ACi)->(ACi_l), (ACO)->(AC7) 5 
RRL Rotate Right with Link 00011111 (ACi)->(ACi-l), (ACO)->(CY Il)->(AC7) 5 

Single·Byte Miscellaneous Instructions 76543210 
HALT Halt 000,00000 Pulse H·flag , 8 
CCl Clear Carry lLink 00000010 (CY/L)+-O 5 
SCl Set Carry lLink 00000011 (CY Il)+-l ' 5 
DINT Disable. Interrupt 00000100 (IE)+-O 6 
lEN Enable Interrupt 00000101 (IE)+-l 6 
CSA Copy Status to AC 00000110 (AC)+-(SR) 5 
CAS Copy AC to Status 00000111 (SRHAC) 6 
NOP No Operation 00001000 None 5 

1012 ...... ,,.. •• Aot'Oo ... l""~ .. "'..,.,. 
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TABLE 3. Instruction Execution Time 

READ WRITE TOTAL READ WRITE 
INSTRUCTION CYCLES CYCLES MICROCYCLES INSTRUCTION CYCLES CYCLES MICROCYCLES 

ADD 3 0 19 JP 2 0 9, 11 for Jump 
ADE 1 0 7 JZ 2 0 9, 11 for Jump 
ADI 2 0 11 LD 3 0 18 
AND 3 0 18. LDE 1 0 6 
ANE 1 0 6 LOI 2 0 10 
ANI 2 0 10 NOP 1 0 5 
CAD 3 0 20 OR 3 0 18 
CAE 1 0 8 " ORE 1 0 6 
CAl 2 0 12 ORI 2 0 10 
CAS 1 0 6 RR 1 0 .5 
CCL 1 0 5 RRL 1 0 5 
CSA 1 0 5 SCL 1 0 5 
DAD 3 0 23 SIO 1 0 5 
DAE 1 0 11 SR 1 0 5 
DAI 2 0 15 SRL 1 0 5 
DINT 1 0 6 ST 2 1 18 
OLD 3 1 22 XAE 1 0 7 
OLY 2 0 13 - 131593 XOR 3 0 18 
HALT 2 0 8 XpAH 1 ,0 8 
lEN 1 0 6 XPAL 1 0 8 
ILD 3 1 22 XPPC 1 0 7 

JMP 2 0 11 XRE 1 0 6 
JNZ 2 0 9, 11 for Jump XRI 2 0 10 

Note: If slow memory is being used, the appropriate delay should be added for each read or write cycle., 

SVMBOlAND 
NOTATION 

AC 
CV/l 
data 
disp 

EA 
E 

i 
IE 
m 

OV 
PC 

ptr 

ptrn:m 
SIN 
SOUT 
SR 
( ) 

[ 1 

@ 
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TABLE 4, Symbols and Notations Used to Express Instruction Execution 

8-bit Accumulator, 
Carry/Link Flag in the Status Register. 
Signed, 8-bit immediate data field. 

MEANING 

Displacement; represents an operand in a nonmemory reference instruction or an address 
modifier field ina memory reference instruction. It is a signed twos-complement number, 
Effective Address as specified by !tie instruction, 
Extension Register; provides for temporary storage, variable displacements and separate serial 
input/output port. 
Unspecified bit of a register. 
Interrupt Enable Flag. 
Mode bit, used in memory reference instructions. Blank parameter sets m = 0, @ sets m = 1, 
Overflow Flag in the Status Register. 
Program Counter (Pointer Register 0); during address formation, PC points to the last byte of 
the instruction being executed. 
Pointer Register (ptr =0 through 3). The register specified in byte 1 of the instruction. 
Pointer register bits; n:m = 7 through 0 or 15 through 8. ' 
Seric;ll Input pin. 
Serial Output pin. 
8-bit Status Register. 
Means "contents of." For example, (EA) is contents of Effective Address. 
Means optional field in the assembler instruction format. 
Ones complement of value to right of ~. 
Means "replaces." 
Means "is replaced by." 
Means "exchange." 
When used in the operand field of the instruction, sets the mode bit (m). to 1 for auto
i ncrementi ng/auto-decrementi ng i ndexi ng, 
Modulo 10 addition. 
AND operation. 
Inclusive-OR operation. 
Exclusive-OR operation. 
Greater than or equal to. 
Equals, 
Does not equal. 

1013 

I-

o ... 
o 
::J 
'U 
c: 
o 
o 
E 
Q) 

C/) 



~ 

0 
+"' 
0 
:::s 
"0 
c: 
0 
.2 
E 
Q) 

en 
(ij 
c: 
0 

+=i co 
,Z 

iOi4 

syStem implementation 
Figures 9 through 11 illustrate typical SC/MP system 
configurations. In 'figure 9, SC/MP is shown intercon
nected, to three memory devices to form a stand-alone 
4-device system that provides 256 words of read/write 
memory and 2,048 words for program storage. Figure 10 

shows SC/MP interconnected to an 'external controller 
for Direct Memory Access (DMA) operation, and figure 
11 illustrates a mUltiprocessor application using SC/MP's 
built-in logic to control bus access. 

/ 

·+5V 

10k 10k 

BREQ NWDS~----------------~--------,,~------------~-t 

NRDS~----""''''''''''''''''1-''''''''''----~~------------''''''' 
5k 

e1V VGG SC/MP 

SC/MP 

SWITCH 
oEBOUNCER 

NOTE: PART NUMBERS ARE SHOWN ONLY FOR 
INFORMATION PURPOSES, OTHER 
MEMORY COMPDNENTS WITH SUITABLE 
CHARACTERISTICS CAN BE USED" 

FIGURE 9. SC/MP Four-Chip System 

PERIPHERAL 
REQUEST 

EXTERNAL DMA 
DMA CONTROLLER PERIPHERALS 

READ ONLY . jlEAOiWRITE 
MEMORY (ROM) MEMORY (RAM) 

AID CONVERTER; 
O/A CONVERTER; 
TRANSDUCER. ETC. 

SI BR~Q . 

ENIN • r 
----of I 

I 
I/O i START INPUT/OUTPUT CYCLE 

(AFTER ENIN GOES HIGH) 

FIGURE 10. SC/MP Interconn~ted for Direct ~emorv Access IDMA) Operation 
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~(e-J yt-1 L 

ENOUT2/ENINN II ___ --.??~~ ___ ~?~ . • L 

READ ONLY 
MEMORY (ROM) 

READIWRITE 
MEMORY (RAM) PERIPHERALS 

ACTIVE I/O --I S~~ I-?t.-I ~n: I--(~ I SC: 1--' 

FIGURE 11. Multiprocessor System Using SC/MP Built-in Logic for Bus Control 

physical' dimensions' 

II 

0.600 
REF 

0.032 
RAD -

tUOOR 
0.012 

1-- 2.020 
MAX 

!-- s8Jl~E 1 

ordering information 

The SC/MP device may be ordered. through the local 
National ,Semiconductor sales representative or by 

I contacting our world or international headquarters 
listed below. The order number is as follows: 

ISP-8A/500D 

0.590 
MAX 

~ Ul'lCtltrone or mote Of lhe tolk)wIl'1Q U S patents: 3083262, 3189758. 3231791, 3303356. 3317&11, 3323071.3381071. 3408542. 3421025, 3426423. 3440498, 3518750, 35Hi891. 3557431, 3580765. 3688218. 35718X1. 357$f108. 3571058. 
359306IiI, 3587640, 3607469. 3617859. 3631312. 363~52:383813', 3648071. 3651565. 3693248 \ 

National Semiconductor Corporation . 
2900 Semicon~ctor Drive, Santa Clara, CaHfornia 95051, (408) 732-5000/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371ITelex 27649 

National Semiconductor (UK) Ltd . 
Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251ITelex 778-632 

NatiOnal Qo8S net assume any responsibility for use of any Circuitry described: no Circuit patent licenses are implied: and National re_1he right, at any time without notice, to change said circlilry. 
, . 
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SC/MP Microprocessor Kit 

Much more than a bag of parts - the 
SC/MP Kit includes all integrated circuits, 

firmware, and discrete components 
required to quickly build a completely 
functional microprocessor system. 
The printep circuit board provides all the 
component interconnections to simplify 
assembly and reduce the possibilities of 
of assembly ~rrors. 

Once you've assembled the kit and. 
applied power-yoU're ready to explore 

1016 

, 
. the capabilities of the SC/MP microc 

processor. The ROM contains the 

KITBUG m<?nitor program for your con
venience, and you may add other ROMs 
or PROMs with programs of your choice. 
KITBUG, a firmware program contained 
in read-only-memory, lets you enter 

your own programs directly into read/ 
write memory for the TTY keyboard. 
Using KITBUG, you can then execute 
your program and examine the contents 

of memory and the SC/MP registers to 
to monitor the performance of your 
program. 
, SC/MP's TTL-compatible input/output 
interface simplifies the connection of 
your application hardware so that you 
can easily implement practical, "real-life" 
test and demonstration circuits. The 
hardware is controlled by your application 
programs using SC/MP'scontrol
oriented instruction set. 
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l' 
----ROM -512 bytes (8-bits/byte) of pre

programmed Read·Only-Memory con
containing KITBUG ~ a monitor and 
debugging program to assist in the devel
opment of yourapplication programs, 
KITBUG provides teletypewriter input! 
outputroutines and allows examination, ' 
m09ification,and controlled execution 
of.yol,lr programs, 

2 
---------------------RAM ...:256 bytes of static read/writ~ 

3 
----Teletype Interface - provides buffer and 

drive capabilities to implement the 20 
milliampere current loop interface toa 
teletypewriter, 

memory for storage of your application, 
programs,Transfers of data to and from 

" RAM are controlled by SC/MP and 
KITBUG, 

4 
-,-----5---------'-----'---'-------..:...-- SC/M P Microprocessor - a !1ingle-chip , 

Central Processing Unit hqused in a 
----Voltage Regulator-LM320MP provides' 40-pin, dual in-line package, Features 

a stable; -7 volt sl.Jpply to the SC/MP static operations, forty-six instruction 
microprocessor chi~. This eliminates types; single-byte and double-byte, soft-
the need for an ~xtra power supply. ware controlled interrupt structure, built 

6 in serial input/output ports: bidirectional 

-----__ 8-bit .Data' Buffer - provides the interface 8-bit TRI-STATE@bus, parallel data/port: 
between memory and the SC/MP latched 12-bit TRI-STATE'@ ad~ress port. 

bidirectional data lines. 7 . . ' 

---,.----------'--.,..------.,... Timing Crystal- provides a 1.000 
'8 . Megahertz timing signal for the SG/MP 

----Space, is provided on the printed circuit microprocessor -,the only timing cir-
board to allow mounting additional cuitry required. 
components for your application. 

9 
------ Standard 72-pin edge connector 

simplifies interconnection to external 
hardware. 
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SC/MP Kit Functional Diagram 

The SC/MP 1 microprocessor chip gen
erates all control signals required for 
operation of the Kit. When power is 
applied (-12v power supplied by user) 
through regulator 4, SCiMP reads the 
first instruction in from ROM 3 (Read' 
Only Memory) where the KITBUG moni
tor firmware is permanently stored. 
KITBUG then directs the communication 
between you and SC/MP via the Teletype 

TELETYPE INTERFACE 

RESET CIRCUIT 

1018 

interface 7 KITBUG lets you enter your 
own programs into random access 
memory 2, then transfer control to that 
program SC/MP then operates under 
the direction of your program. SC/MP 
accesses memory by sending out an 
address to select a memory location. It 

then reads the instruction or data back 
from memory via the data I/O lines. 
An 8-bit buffer 5 provides the interface· 
between SC/MP and the data bus. All 

TIMING CRYSTAL 

of the system's timing requirements are 
provided by the 1.000 rhhz timing 
crystal 6. 

Order your SC/MP Kit (No. ISP-8k/200) 
from your local distributor or directly from 
National Semiconductor, 2900 Semi
conductor Drive, Santa Clara, California, 
95051. 

VOLTAGE REGULATOR 

I 

4200128 \ 
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~SC/MP Low Cost Development System 
The SC/MP Low Cost Development 
System (LCDS) is a simple controller 
configli.lred to pr9videmaximum flexi
bility at affordable cost. It provides all 
the features neQessary for develop- I 

. ment aridtesting of SC/MP hardware 
and software de$igns for a user's ap~ 
plications .. 

( 

The. minimum SC/MP Development 
System is configured with a SC/f"lP 

@ Ie MASTER;1977 

CPU Card plugged into one of Jour 
sockets in a Card Bus on a 10" x 12" 
motherboard. Also on the mother-· 
board are a '16 key, dual-function, 

. hexidecimal keyboard; four· function 
keys; 3 control switc~es and a 6 digit . 
hexidecimal display. 
Control logic, scratchpad memory, 
and ROM based firmware on the. 

, motherboard aHow the user to 

examine and alter the SC/MP regis
ters, examine and alter memory loca
tions, .run SC/MP programs in. con
tinuousor single instruction mode or . 
operate with an optional Teletype ® . 

using SC/MP DEBUG.: 

FEATURES 
Salient operating characteristics of 
the majoUtems comprising the LCOS 
are as follows. I 

SC/MP CPU Card 
The basic block diagram of the '. 
SC/MP CP;U card. (ISP-8C/100) i~ 
shown in Fig. 2. It provides the CPU 
interface for execution of u.ser
generated: application programs and 
development system resident firm
ware. 

Pre-wired Application 
. System Interface 

Four prewired 72-pin edge connector 
sockets provide a plug-in interface for· 
SC/MPfamily cards and permit inter-. 

. connection of additional SC/MP ap
pfications hardware via· user fabri
cated cabling. A fifth' 72-pin edge' 
connector can be added by the user .. 
In addition, a flat cable connector can 
be added for coupling to an external 
card cage. 

Interface Logic 

Provides control and monitor func
tions that permit transfer of control be
tween development system resident 
firmware and user~generated applica
tion prowams. " 

Development System 
Resident Firmware 
Program ' 
This firmware contains subroutineS 
that permit entry of ~oftware debug 
commands via the programr'ner'scon, 
trol and display: panel, or an optional 
Teletype. -
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Programmer's Control 
and, Display Panel 

Provides the \ following software 
de!>ug capabilities: 
.1 Display contents of SC/MP 

program counter, registers, and 
accumulator in hexadecimal 
format. 

• Alter contents of SC/MP pro
, gram counter, registers and 

accumulator. 
• Display contents' of any memory 

location in hexadecimal format. 
• Alter contents of any memory 

location. 
• Initiate execution of user-

, generated application program 
, at any memory address. 

• Select single instruction or 
nonnal execution of user 
generated application program. 

• Interrupt execution of 
user-generated application 
program at any point. 

Teletype Interface·' 

Provides standard 20-milliampere 
interface for interconnection of op
tional Teletype. Expanded software 
debug capabilities associated with 

. Teletype option include: 
/ 

• Print contents of SC/MP'pro
gram counter, registers; and 
accumulator 

• Alter contents of SC/MP pro
gram counter, registers, and 
accumulator . 

• Print contents of any\single 
memory location or selected 
range of memory locations 

• Alter contents of any memory 
location or selected range of 
memory locations ' 

• Set a breakpoint halt in RAM for 
user-generated application 
program . 

• Initiate execution, of user-
, generated application program 

at any memory address . 
• Save application program by 

punching selected memory 
range to paper tape 

• Load development .system 
generated paper tape into 
memory 

• Load IMP-16 or FORTRAN Cross 
Assembler generated paper tape 
into memory. 

1020 

Expanding the 
SC/MP Low Cost 
Development 
System 

National Semiconductor offers vari
ous cards which may be used in con
junction with the SC/MP LCDS Sys
tem. The 2K x 8 Read/Write, Memory 
Card (ISP-8C/002) and the 4K x 8 
ROM/PROM Card (ISP-8C/004) can 
be used to provide additional memory 
for user application or system de
velopment. 

The standard Cards can be plugged 
into any of the connectors on the Card 

,Bus. The bus is easily expanded by 
use ot flat-cable to external user 
supplied modules. 

Typical use of the system provides 
capab,ility to/debug user systems with 
program in RAM, using features of 
DEBUG such as single instruction or 

breakpoints. Changes to t~e program 
can be made directly' from the 
keybo~rd or teletype. When tlie pro
gram is running correctly, it ~an be 
dumped to paper tape for program-
ming ROM or PROM. ' 

Ordering Information 
rh~ SC/MP LCDSand suppbrtirng 
cards may be ordered, directly from 
National Semiconductor or National's 
franchised distributor near you. 
SC/MP LCDS 

(includes one CPU' 
Card) I$P-8P/301 

SC/MP RAM ~ard Ii 
(2K x 8) \ ISP-8C/OO2 

SC/MP ROM/PROM. caird (4K x 8) 
. (includes eight 5204i 
PROMs) iISP-8C/OO4P 

SC/MP ROM/PROM CJ.rd (4K x 8) 
(without PROM ' 
Memory) .. ' ISP-8C/004B 

SC/MP CPU Card ISP-8C/100 
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National's new Keyboard Kit now gives 
SC/MP Kit users a low-cost input/output 
capability. This new kit replaces the Tele
type' normally required by the SC/MP Kit 
and allows users to evaluate the SC/MP 
CPU and to develop a variety of application 
software .. 

The heart of SC/MP Keyboard Kit is a ROM 
firmware package (512 bytes) called 
SCMPKB. The SCMPKB ROM replaces the 
"Kit Bug" ROM originally supplied with the 
SC/MP Kit and allows the effective use of 
the hexadecimal keyboard, to'execute 
programs, to examine or modify the con
tents of memory and the SC/MP registers, 
and to monitor program performance. 

© Ie iMASTER 1977 

There is a hole pattem for additional inte
grated circuits'on the SC/MP Kit PC card. 
By following the simple instructions in the 
SC/MP Keyboard Kit users manual, one 
can add buffers, decoders, drivers, multi
plexers, etc. Simply replace the Kit Bug 
ROM (supplied in the SC/MP Kit) with the 
new SCMPKB ROM, connect the pre
assembled Keyboard cable connector to 
the kit card, and you are ready to go! 

National's Keyboard Kit comes complete 
with manual, all required integrated circuits, 
resistors, keyboard display cable con
nector assembly, wire wrap connectors, 
precut wires-even a hand-held wire wrap 
tool. 

This is a great kit for engineers and com
panies who don't have access to a Teletype. 
It is a IOw-coslteaching, leaming, and 
developing tool for hobbyists, professors, 
students,and electronics entrepreneurs of 
all lev.els. 

The Keyboard Kit is another step in the 
SC/MP tradition of simple, cost-effective 
solutions to your microprocessor needs. 

To order your SCIMP Keyboard Kit: Call your 
local National Semiconductor distributor or 
sales representative. Ask for ISP-8K/400. 
• A trademark of Teletype Corp. 
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,IPC-16A1520D MOS/LSI !singlechip 16-bif microprocessor (PACE) 

user benefits· 
• SimpUfied pro

gramming 

. PACE features 
• 45 instruction types 
• All instruction single-word 
• Multiple addressing modes 

.,-- Program-cou,nter relative 
-:-Base page 
-Indexed 
- Direct and indirect 

• Four general-purpose 
accumulators 

• Byte and word processing. 

• Simplified I/O design • Common memory and 
peripheral addressing 

• SimpUfied system 
configurations 

• . Simplified pro
~ totyping 

• Six hardware-vectored 
priority interrupts 

• lO-word on-chip stack 
• Four control flag outputs 
• Three sense inputs 
• FoUor I/O control strobe 

signals 

• CPU in single 40-pin 
package supported by 
single-chip 
- Timing element 
- Transceivers 
- Address latches 
- I/O ports 
-lk x16 ROM 

• Chip kits 
• Application cards 
• Development systems 
• , Full array of software 

- Assemblers 
- Cross assemblers 
.,-- Loaders 
- Editor' 
-Debug 
- Diagnostics 

block diagram' 

STF' 

RfOI 

PSI" 

'ITO ;I, 

lIT I 

NMOO 

IIH 

liAS "1M NIA3 IIIAI 

FIGURE 1. PACE D&tailed Block Diagram 

general description and ,functional highlights 
! 

PACE (Processing and Control Element) is a single-chip, 
l6-bit microprocessor packaged in a standard, hermeti
cally sealed, 40-pinceramic dual-in-line package. PACE 
utilizes silicon gate enhancement mode process tech-

,nology which ensures high performance, -high reliability 
and high producibility. . 

PACE. is intended for use in applications where the con
venience and efficiency of l~-bit word length is desired 
while maintaining the low cost Inherent in single-chip,. 
fixed instruction microprocessors. PACE is a true 16-
bit central processor unit: it makes use of l6-bit instruc
tion words and l6-bit data words, and features a power
ful, efficient, and flexible set of 45 instructions. All 

.. ftftft 

instructions use a single-word, l6-bit format thus reduc
ing memory accesses and program stora,ge requirements. 
A unique feature of PACE is the ability to operate on 
both 8- and l6-bit data words: this extends the inherent 
efficiency and power of a l6-bit processor to 8-bit 
applications. 

The architecture of PACE (shown i.n Figure 1) features 
a number of resources to minimize system program arid 
read/write storage, increase throughput, and reduce the 
amount and cost of external support hardware. The 
principal resources that allow these efficiencies to be 
achieved include: 
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FOUR l6-BIT GENERAL PURPOSE WORKING 
REGISTERS available to the user reduce the number of 
memory load and store operations associated with 
saving temporary and intermediate results in system 
memory. 

AN INDEPENDENT l6-BIT STATUS AND CONTROL 
FLAG REGISTER automatically and continuously 
preserves system status. The user may operate on its 
contents as data. allowing masking. testing and modifi
cation of several bit fields simultaneously. 

A TEN WORD (lS-BIT) LAST-IN. FIRST-OUT (LIFO) 
STACK inherently decreases response time to interrupts 
while eliminating both program and read/write system 
storage overhead associated with storing stack informa

,tion outside the microprocessor chip. 

STACK FULL/STACK EMPTY interrupts are provided 
to facilitate off-chip stack storage in those applications 
where additional stack capacity is desirable. 

A SIX LEVEL. VECTORED PRIORITY INTERRUPT 
SYSTEM internal to the chip provides automatic inter
rupt identification. eliminating both program storage 
overhead and the time normally required to poll peri
pherals in order to identify the interrupting device. 

THREE SENSE INPUTS AND FOUR CONTROL FLAG 
OUTPUTS allow the user to respond directly to specific 
combinations of status present in the microprocessor
based system. thus eliminating costly hardware. program 
overhead and throughput associated with implementing 
these functions over the system data bus. 

A COMPREHENSIVE SET OF INPUT/OUTPUT CON
TROL SIGNALS provided by the internal Control Logic 
simplifies interfaces to memory and peripherals and 
allows flexible control of PACE operations. 

SINGLE-PHASE TRUE AND COMPLEMENT CLOCK 
INPUTS are easily generated with a minimum of exter
nal components. 

PACE interface signal 'descriptions 

The functions of each of the PACE signals are described 
below. Timing specifications for the signals are provided 
in the table of electrical characteristics and associated 
diagrams. Pin assign'lTlents are shown in' Figure 2. 
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Dual·ln·Line Package 

004 '0 
DOS 

003 
3. 

DO' 

0" 
3' 001 

DOl DO. 

DOD DDO 
IDS DID 

DDS 011 

NADS 012 

NHAlT 013 

CONTIN 014 

JC14 

JCIS 
Jell 

14 
BPS 

NIR5 EXTEND 
IS 

NIRe NIHil 
1& 

NIR3 Cl. 
11 

NIR2 N~lK 
11 

fl1 

" f12 

IIss !+SVI 
!O 

F13 

TOP View 

FIGURE 2. PACE Pin Ass,gnments 

ClK. NClK (inputs) - External true and complemented 
clock inputs. " 

000-015 (input/output) - Data bus lines .. Bidirectional 
MOS data lines used for input and output of data and 
for output of l6-bit addresses on I/O cycles. 

NAOS (output) - Address Data Strobe. The negative· 
true NADS signal is sent out at the beginning of every 
data input/output cycle and indicates that a memory 
or peripheral address has been output on the data bus 
lines. The address is stable on the data bus while the 
NADS signal is active low. 

ODS (output) - Output Data Strobe. The ODS signal 
indicates to external circuits that the data bus contains 
valid output data. 

IDS (output) - Input Data Strobe. The IDS signal 
indicates to external devices that PACE is performing 
a data input cycle. The signal should be used by memory 
or peripheral devices to gate data onto the PACE data 
bus lines. 

EXTEND (input) - Extended Data Transfer. The 
EXTEND sign'll is used by slower memory or peripheral 
devices to temporarily increase time duration of data 
input/output transfers. The EXTEND signal should be 
driven high at the beginning of ODS or IDS signal and 
held high until output data has been captured or input 
data is made available to data bus. The EXTEND signal 
can also be used to suspend input/output operatil;lns by 
applying the signal after the end of ODS or IDS. ' 
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JC13, JC14, JC15 (input) - Jump Conditions 13, 14, 
and 15. JC13, 14, and 15.are user-specified inputs that 
can be tested using Branch-On-Condition (BOC) Instruc
tions. If jump condition input specified in BOC Instruc
tion is high, a program branch is effected. The JC13-
JC15 signals are useful for testing status of external 
devices and receiving serial data. 

F11, F12, F13, F14 (output) - General-purpose control 
flag outputs from PACE Status and Control Flags 
Register. Individual flags may be set by Set Flag Instruc
tion .and pulsed or .reset by Pulse Flag Instruction. 
The F 11-F 14 signals may be used for direct control of 
system functions or serial data output. 

N1R2, NIR3, NIR4, NIR5 (input) - Interrupt Requests 
2, 3, 4, and 5. When these negative-true input signals 
are low for 1 ClK period, minimum, the associated 
internal Interrupt Request Latch is set if the correspond
ing interrupt enable has been set by users program. The 
interrupt will be serviced after completion of current 
instruction if the Master Interrupt Enable is set. Inter
rupt Requests are prioritized, with N I R5 having lowest 
priority. 

NHAl T {input/output} - Halt. When the negative-true 
NHAl T signal is driven low by external logic, it effects 
microprocessor stall or level-O Interrupt, depending 
on timing of CONTIN signal. When not controlled by 
external logic, NHAl T is driven low by PACE for 7/8 
duty cycle while programmed halt condition exists. 
Programmed halt is initiated by the Halt Instruction and 
terminated by pulsing CONTIN line via external logic. 

CONTIN (input/output) - Cqntinue. The CONTIN 
signal is used in input mode to terminate programmed 
halt, or to exercise microprocessor stall and level-O 
Interrupt, or as .a jump-condition input that can be 
tested using a BOC instruction. In the. output mode, 
CONTIN transmits an interrupt acknowledge pulse to 
acknowledge CPU response to an active interrupt input. 

BPS (input) - Base Page Select. The BPS signal enables 
one of two base-page addressing schemes to be selected. 
When BPS is low, first 256 words of memory constitute 
base page (page zero). When BPS is high, first 128 
memory words and last 128 memory words constitute 
base page. 

NINIT (input) - Initialize. While the negative-true 
NINIT signal is low, PACE operation is suspended, and 
IDS/ODS signals are set to inactive state. After NINIT 
completes low-to-high transition, the program counter 
is set to zero, the internal stack pointer is cleared, and 
all flags and interrupt enables are set low except level-O 
Interrupt Enable which is set high. All other registers 
contain arbitary values. 

Vss +5 Volts 
VGG -12 Volts 
VBS VSS +3 Volts (substrate bias) 

interrupt system 

The PACE microprocessor provides a six level, vectored, 
priority interrupt structure. This allows automatic 
identification of an interrupting device's level and 
allows all devices on an interrupt level to be enabled or 
disabled as a group, independent of other interrupt 
levels. An individual interrupt enable is provided in 
the status register .for each· level, as shown in Figure 3, 
and a master interrupt enable (lEN) is provided for all 
5 lower priority levels as a group. Negative true inter
rupt request inputs are provided to allow several inter
rupts to be "wire-ORed" on each input. When an inter
rupt request occurs, it will set the interrupt request 
latch if the corresponding interrupt ena.ble is true. The 
latch will be set by any pulse exceeding one clock period 
in duration, which is useful for capturing narrow timing 
or control pulses. If the master interrupt enable (lEN) 
is true, then an interrupt will be generated. During the 
intern.lpt sequence an address is provided by the output 
of the priority encoder and is used to access the pointer 
for the highest-priority interrupt request (I RO is 
highest priority , I R5 is lowest priority). The pointers 
are stored in locations 2-7 (see Table 1) for interrupt 
requests 1-5 and 0, respectively. The pointer specifies 
the starting address of the interrupt service routine for 
that particular interrupt level. Before executing the 

} 
INlERRU. PT 
POINTER 
ADDRESS 

HOlt: R...,'idnSi .. lI1to ...... 

FIGURE 3. Interrupt System 

INTERRUPT 
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interrupt service routine, the program counter is pushed 
on the stack and lEN is set false. The interrupt service 
routine may set lEN true after turning off the interrupt 
enable for the level currently being serviced (or resetting 
the interrupt request). (The interrupt enables may be 
set and 'rese(using the SFLG and PF'=.G instructions.! 

TABLE 1. Interrupt Pointer Table 

8 
'7 

6 
5 
4 
3 
2 
1 

LocO 

,Int 0 Pr9grain 
Int 0 PC Pointer 
Int 5 Pointer 
Int 4 Pointer 
Int 3 Pointer 
Int 2 Pointer 
Int 1 Pointer, 
Not Assigned 
Initialization Inst 

The non-maskable lev!!1 zero interrupt (I RO) 'is an 
exception to this interrupt procedure. It has a program 
cOI,mter storage location pointer (the program counter 
is not stored on the stack for this particular interrupt in 
order to preserve the processor state) which is followed 
by the level' zero interrupt service routine. The IRO 
interrupt enable is cleared when a level zero interrupt 
occurs (lEN is unaffected) and may be set true by 
setting (non-existent) status flag 15. This allows execu· 
tion of one more instruction (typically JMP@) to return 
from the I RO interrupt routine before another inter·, 
rupt will be acknowledged. This interrupt level ,is typi
cally used by the control panel, which then can always 
interrupt the application program and does not affect 
system status. Level zero interrupts are generated by , 
exercising the NAAL T and CONTIN lines. ' 

instruction summary 
, , 

The ,ins~ruction set is divided into eight instruction 
classes as listed in Table 3. The branch instructions 
provide the means to transfer control anywhere in the 
l6-bit addressing space. Conditional branthes are' 
effected using t.he BOC instruction, which 'allows testi'1g 
anyone of 16 conditions, including status flags, the 
contents of 'ACO, and user inputs, to the chip. Additional 
testing capability is provided by the skip instructions, 
which provide' memory or peripheral to r!!gister com· 
parisons without altering data. The memory dat'! trans
ferinstrut:tions provide, data transfers between the' 
accumulators and memory or peripheral devices. The 
load with sign extended is prOVIded to convert a·bit, 
two's complement data ~' 16·bit data, allowing 16-blt 
address modification when thE!...., 8-bit data length has 
been selected. ( 
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The memory data operate instructions provide' opera
tions between the principal working register (ACO) and 
memory or peripheral data. This includes both binary 
and BCD arithmetic instructions. The register data 
transfer instructions provide a very complete set of 
transfer possibilities between the accumulators, flag 
register and stack, and include the capability to load 
immediate data. Register data operate instructions pro· 
vice logical and arithm~tic operations between any two 
accumulators. They may be used for address and data 
modification and to reduce the number of (time con-" 
suming) memory references in a program. The shift and 
rotate instructio,ns allow 8 different operations which 
are useful for multiply, divide, bit scanning and serial 
input-output operations. The miscellaneous instructions 
include the capability to set or reset (pulse) any of the 
16 bits of the status, flag register individually., 

The power 'of the instruction set is further enhanced by 
a flexible memory' addressing scheme' that provides 
three floating memory pages and one fixed page of 
2q6 words, each. Instructions which, use both direct 
and indirect memory addressing are, included in the 
instructior set: Three modes' of direct memory, address
ing are available: base page, program counter relative, 
and index' register relative,. The mode of addressing is 
specified by the' X R field of the instruction shown in the 
"Instruction Format" col~mn of Table 3. Table 2 
summarizes the direct addressing modes available. 

TABLE 2. Direct Addressing ModIS 

XRFieid Addressing Mode Effective Address 

00 Base Page EA= disp 
01 Program Counter Relative EA = disp + (PC) 
10 AC2 Relative (indexed) EA = disp + (AC2) 
11 AC3 Relative (indexed) EA = disp + (AC3) , 

Note 1: For base page addressing; disp is positive and in the 
range of 000 to 255 if BPS = O. and is a signed number in the 
range of -128 to +127 if BPS = 1. 
Note 2: For relative addressing. disp has a range of -128 to 
+1'27. 

Indirect addressing consists of first establishing ,an 
address in the same fashiC1n as with direct addressing 
[by either the base page, relative to PC, or indexed 
(relative to AC2 or AC3) modeJ. The 16-bit ,contents 
of the memory location at this address is then used as 
the address of the operand, allOWing any, me'mory 
location to be addressed. 

drivers 'and receivers' 

, Equivalent circuits for PACE drivers and receivers are 
shown in Figure 4. All inputs have static charge protec
tion cirCUits consisting of an RC filter ~ndvoh:age clamp., 
These devices should still be handled with care, as the 
protection circuits can be destroyed by excessive static 

'charge. Pullup transistors on several inputs are'turned on 
during one of the eight internal clock phaSes. In the cllse 
of bidirectional signals, the output driver transistors also 
serve as input pLdlup transistors. 
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Mnemonic Meaning 

1. BroACh Instructi\>M 

BOC Branch On Condition (T .ble 4) 
JMP Jump 
JMP@ Jump Indirect 

JSR Jump To Subroutine 
JSR@ Jump To Subroutine Indirect 
RTS Return from Subroutine 
RTI Return from Int,rrupt 

2. Skip ~ nstructions 

SKNE 
SKG 
SKAZ 
ISZ 
DSZ 
AISZ 

Skip il Not Equal 
Skip if Greater, 
Skip if And is Zero , 
r"crement and 'Skip if Zero 
Decrement and Skip if Zero 
Add Immediate,'Skip if Zero 

3. Memory Data Transfer Instructions 

LD Load 
LD@ Load Indirect./ 
ST· Store 
ST@ Store Indirect 
LSEX load With Sign Extended 

4, Me":lory Oata Operate Instructions 

AND And 
OR Or. 
ADD Add 
SUBB Subtract with Borrow 
DECA Decimal Add 

5. Register Data Transfer Instructions 

LI Load Immediate 

RCPY Register Copy 
RXCH Register Exchange 
XCHRS Exchange Register and Stack 
CFR COpy Flags Into Registe, 
CRF Copy Register Into Flags 
PUSH Push' Register Onto Stack 
PULL Pull Stack Into Register 
PUSHF Push Flags Onto Stack 
PULLF Pull Stack I nto Flags 

6. Register Data Operate Instructions 

RADD Register, Add 
RADC Register Add With Carry 
RAND Register' And 
RXOR Register Exclusjve OR 
CAl Complement and Apd Immediate 

7, Shift And Rotate Instructions 

SHL Shift Left 
SHR Shift Right 
ROL' Rotate Left 
ROA Rotate Right 

8. Miscellaneous I nstruttions 

HALT 
SFLG 
PFLG 

Halt 
Set Flag (Table 5) 

Pulse Flag (Table 5) 

TABLE 3. PACE instruction SU\1\mary 

Operation 

(PC) - (PC) + disp il cc\t,ue 
(PC) ... EA 
(PC) - (EA) 
(STK) - (PC). (PC) - EA 
(STK) - (PCI. (PC) - (EA) 
(PC)'_- (STK) t disp 
(PC) - (STK) + disp, lEN = 1 

If (ACrI * (eAI. (PC) - (PC) t 1 
If (ACO) > (EAI. (PC) - (PC) +,1 
If I (ACO) A (EA)I = O. (PC) - (PC) + 1 
(EAI - (EA) + 1. if (EA) = O. (PC) - (PC) + 1 
(EA) - (EA) - I, il (EA) = 0, (PC) -' (PC) + 1 
IACri - (AC,) + disp. il (ACri = O. (PC) - (PC) + 1 

(AC,) - (EA) 
(ACO) - (lEAl) 
(EA) - (AC,) " 
((EAII '- (ACO), 
(ACO) - (EA) bit 7 e~tended 

(ACO) - (ACO) A lEA) 
(ACO) - (ACO) V (EA) 
(ACrI - (AC,) + lEAl. OV, CY 
(ACO) ~ (ACO) + - (EA) + (CYI. OV, CY 
(ACO) - (ACO) +10 (EA) +10 (CY), OV. CY 

(ACr) +- disp 
(ACd,) - (ACsr) 
(ACd,) - (ACsrl. (ACsr) - (ACdr) 
(STK) - (ACr), (ACri ~ (STK) 
(AC,) - (FR) 
(FR) - (ACri 
(STK) - (ACt) 
(ACt) - (STK) 
(STK) - (FR) 
(FR) ~ (STK) 

,(ACdr) - (ACd,) + (ACsr), OV, CY 
(ACd,) - (ACdrl + (ACsr) + (CY), OV, CY 
(ACd,) - (ACdrlA (ACsr) 
(ACdrl - (ACd,)'<t(ACsr) 
(AC,) -- (ACri + disp 

(AC,) - (.AC'.) shifted lelt n places. wlw~ lin.k .} 
(ACr) - (ACr) shifted right n places, w/wo link 
(ACr) -- (ACr) rotated left n places, w/wo link 
(ACt;) ~- (ACr) rotated right n places, w/wo link 

Halt 
(FR)fe - 1 
(FR) fe ~1, (FR)fe - 0 

, Maximum 
Execution Time INote) 

5M + EA + 1M il brarich 
4M + EA 
4M + 2EA 
5M + ER 
5M + 2EA 
5M + EA 
6M + ER 

5M + 2ER + 1M if skip 
7M + 2EA + 1M il skip 
5M + 2ER + lMihkip 
7M + 2EA + Ew + 1 M il skip 
7M + 2EA + Ew + 1 M if skip 
5M + ER + 1 M il skip 

4M t 2ER 
5M + 3E R 
4M + EA + Ew 

4M + 2ER + Ew 
4M + 2EA 

4M + 2E A, 
4M + 2ER 
4M + 2EA 
4M + 2ER 
7M + 2EA 

4M + ER 

4M + EA 
6M + EA 
6M + EA 
4M + EA 
4M + EA 
4M + EA 
4M + ER 
4M + EA 
4M + ER 

4M + EA 
4M + ER 
4M + ER 
4M + EA 
5M + EA 

(5·+3n) M+ER.n=I-127; 
6M + ER • n = 0 

Note: M ::: Machine cycle time'" 4 dock period$ EW '" Extend time for write cycle 

I nstruction Format 

o 1 001 co disp 
000 1 1 0 xr 

1 
1 00 1 1 0 

~ 000 1 o 1 
1 00 1 o 1 
100000 00 
o 1 1 1 1 1 00 

1 111 , x, disp 
1 00 1 11 

I ,1 o 1 1 1 0 
1 000 1 1 
1 0 1 0 1 1 
o 1 1 1 1 0 , 

1 1 00 , x, disp 
1 o 1 000 

1 I 1 1 0 1 , 
1 0 1 1 00 
1 o 1 1 11 

1 0 1 o 1 0 ., 

T 
1 0 1 00 1 
1 1 1 a , 
1 00 1 00 
1 000 1 0 

0 1 o 1 00 , disp 
0 1 o 1 1 1 d, sr 000 000 
0 1 1 0 1 1 d, sr 
000 1 1 1 , 00 
000001 

1 j 
000010 
o 1'1 0 0 0 
o 1 1 00 1 
0000 1 1 00 
000100 00 

0 1 1 0 1 0 d, sr 000000 
0 1 1 1 o 1 

~ ~ ~ 0 1 0 1 o 1 
0 1 0 1 1 0 
0 1 1 1 00 , Idisp 

00 1 o 1 0 

[ I 
e 

00 1 o 1 1 

~ 00 1 000 
00 1 00 1 

n ::: number of $hifts 
ER a EKtend time for read cycle 

External interrupt response time is 7M + ER plus time to.finish current instruction. 

TABLE 4. Branch Conditions 

Number Mnemonic Condition 

0 STFL Stack full 
1 REOO (ACO) equal to lero(l) 

2 PS)GN (ACO) has positive 5ign(2) 

3 BITO . Bit 0 of ACO -true 

4 BIT 1 Bit 1 of ACO true 

5 NREOO (ACO) is non-zero(1} 

6 BIT2 ·Bit 2 ACO is true 
7 CONTIN CONTIN (continue) input is true 
B LINK LINK is true 
9 lEN lEN is tr!l8 

10 CARRY CARRY is true . 
11 NSIGN (ACO) has negative sign (2) 
12 OVF OVF is true 
13 JC13 JC 13 input is true 
14 JC14 JC14 input is true 
15 JC15 JC15 input is true 

1026 

t(ote1: If the selected data length is 8 biu, only biu O~7 of 
ACO are tested. 
Note 2: Bit 7is the sign bit Umtead of bit 151 if the selected 
data length is 8 bits. 

TABLE' 5. Status and Control Flags 

Register Bit Fleg Name Function 

0 "1" Not used-always logic 1 
1 IE1 Interrupt Enable Levell 
2 IE2 Interrupt Enable Leve( 2 

3 IE3 Interrupt Enab)e Level 3 
4 IE4 Interrupt Enable Level 4 
5 IE5 Interrupt Enable Level 5 
6 OVF Overflow 
7 CRY Carry 
B LINK Link 
9 lEN Master Interrupt Enable 

10 BYTE B-bit data length 
11 F11 Flag 11 
12 F12 Flag 12 
13 F13 Flag 13 
14 F14 Flag 14 
15 "1" A)ways logic 1. set for 

Interrupt 0 exit 
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~ BPS ~~ Va 
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~t~'· ~ NIR2 I 

:::: . p 
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I ' 
L _____ ~e!!A~'!!.. _____ ..J 

FIGURE 4; PACE, Driver and Receiver Equivalent Circuits 

external clock timing 

PACE requires non-overlapping true and complemented 
clock inputs as shown in Figure 5. Refer to Electrical 
Characteristics for timing specifications~ 

where: 

'p ~ CLOCK PERIOD 

'NOVA = 'NOVS = CLOCK NONOVERLAP 

, 'WCLK '" tWNCLK = CLOC~ WIDTH 

FIGURE 5. ExternalCloc;k Timing , 
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initialization 
The PACE control circuitry may be initialized at any 
time by use of the NINIT input signal. The effects of 
the NINIT signal are descrtbed under "PACE Signal 

,Descriptions." The NINIT signal should always be used 
to initialize the processor after, applying power. The 
minimum pulse width for NINIT is 8 clock periods 
(see Figure 6). The PACE data strobes (NADS,ODS, 

, IDS) are inactive for 16 clock periods after the trailing 
\ edge of the NINIT Signal. After the 16 ~Iock periods, 

the first NADS signal occurs and the first instruction is 
accessE1d frolJl memory location zero. ' 

Note: If the NINIT signal is held low, while clocks and/or 
power are first" being applied, the NADS and NHAL T outputs 
may 'have an undefined state for 8 clock periods after the trailing 
edge of NINrr. " 

data input/output operations 
\, . . 

All data transfers between PACE imd external memories 
or peripheral devices take place over the 16 data lines. 
These transfers are synchronized by the NADS, lOS, 
ODS and EXTEND signals. Timing for address data out
put is shownih Figure 7. Where' signal timing is refer
enced to clocks, the reference is 'to valid logic "1" or 
logic "0" clock levels. Cross-hatched areas indIcate 
uncertainty of output transitions or "don't care" (op
tional) states for data inputs. Address data becomes valid 
one clock phase prior to the Address Data Strobe 
(NADS) and remains valid fQ.r one clock phase after
wards. TVpically, NADS will be used to strobe the 

, address data into a latch, either inter,nal or external to 
the memory chips, or to ,clock decoded peripheral 
addresses into a flip-flop. 

The PACE address output drivers assume a high imped
ancestate during the data input interval as shown in 
Figure 7. The IDS signal may be used to disable the out
put sense amplifiers and enable TRI-STATE® input 
buffers. I'llcreased power supply current may occur 
during the transition period of the TRI-STATE enable' 

, signal" whensever~I devices may be simultaneously 
enabled. Therefore, good power and ground layout and 
by.pass filtering practice should be observed. The data 
lines must be driven to valid input data logic levels by 
the end of IDS. TTL devices will actively drive the input 
to an intermediate, level of VSS- 2.35V and the transi
tion 'wi~1 be completed by a' combination of the on
chip pullup transistor and, the (reduced) TTL output 
ddve current. Typically ,this data input timing will 
allow operation of the microprocessor in a system at 
maximum speed if the :access time of the system 
memory is less than, 2 clock periods. For memories with 
longer access times the clock frequency may be reduced ' 
'or the 1/0 cycle extend feature may be used, as des-
cribed be"low. ' " 
Data output timing is shown in Figure/B. Output data, 
becomes valid at the leading edge of ODS and remains 
valid for one clock period 'following the trailing ,edge: 
The Output Data Strobe is typically used as a read-write" 
signal for memory and an oUtput data latch strobe for ' 
peripheral interfaces. 
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For systems utilizing memories with access times greater 
than 2 clock periods it may be desirable., to use, the 
EXTEND input to lengthen the 1/0 cycle 6y multiples 
of the clock. period. Timing for this is shown in Figure 9. 
In the case of' either input or output operations, the 
extend should be brought true prior to. the end of 
internal phase 6. The timing .shown in Figure 9 will 
provide the minimum extend of one clock period. Hold
ing EXTEND true for n additional clock .periods 
longer will cause an extension of n + 1 clock periods. 

In DMA or multiprocessor systems it may be desirable 
to prevent 1/0 operations by PAcE when the bus is in 
use by another device. This may be done by using the 
EXTEND Signal immediately following an IDS or ODS 
as shown in Figure 10. Alternatively,.the extend timing 
of Figure 9 may be used, as the extend function occurs 
independent of whether there is an 1/0 operation, that 
is, whenever the internal clock phase 6 occurs. 

FIGURE 6. Initialization Timing 

CLJ~~~:~ J 3 

NeLK 

CLK 

ADDRESS 
, DATA 

NADI 

'ACE 
DP"UT 

OUTPUTS HIGH IMPEDANCE OUTPUT$ ACTIVE 

I--'DC -1-1 I-'DC 
PUUU' 

TRANSISTOR TRANSISTOR ON ~_~...;.;TR;;.;'N;;;;SI;;.;ST~OR;;.;D;;.;FF ___ _ 

--1' 'os " I 
TRANSISTOR OFF 

DATA VAll ' ':.:: _-INPUT BUFFER DISABLED 

-!h.:I~'::::DD:..... ______ ~ldl 'DO 

IDI. __ ------------I~ --,--!:e-, +--='0:"::.--------
Intt: iii ........ rtfel1nat1lO VIIid logic 1mb on cIftIc inpatl. . 
hll .. lIIIclocII ..... .,t .. llWllf.f ..... ~8ftly.tItty .... lMttl¥lillltlt •• tefntUy. 

: ·Y1NWlustbt>V.,-Z.3IVltdtlltimeiflogic·'1".t. 

··YIN ..... tlle~"1LItI Ii.,., Va -11IttliittiJM(thistinllngllHtwsfor pulf-uptrlMi$ter bIlRCClllstarll). 

Figure 7. Add .... Output and Data Input Timing 

ci~~:~~ 2. 

IicU " 

C~K 

ADDRESS 
DATA 

NADI 

OU"U1. 
DATA 

1--'00 
-;..fl !-'OO' ODI ____________________ ~~~ 

FIGURE 8. Data Output Timing 

DATA VALID 
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INTERNAL 
CLOCK PHASE 

NClK 

elK 

ADDRESS 
DATA 

NADS 

PACE 
OUTPUTS 

PACE PULLUP 
TRANSISTOR 

INPUT 
DATA 

OUTPUT 
DATA 

ODStlOS 

ACTIVE 

Off 

DISABLED 

'ES 

EXTRACLDCK 
CVCLE(S) DUE 
TO EXTEND 

HIGH IMPEDANCE 

ON 

MTA VALID 

DATA 
VALID 

FIGURE 9. Extend I/O Signal Timing 

absolute maximum ratings 
All Input or O\Jtput Voltages with 

'Respect to Most Positive Supply 
+0.3V to -21.5V Storage Temperature Range _65°C to +150°C 

300°C 
Voltage (VBB) , 

Operating Temperature Range 
:' 

Lead Temperature (Soldering, ,10' 
seconds) , 

electrical characteristics (TA = o°c to +70°C, vss = +5V ±5%, vGG = -12V ±5%, VBB = vss + 3V ±0.5V) 

PARAMETER ' I, COND,ITIONS MIN MAX UNITS' 

OUTPUT SPECIFICATIONS 
\ 

000....,015, F11-F14, OOS, lOS, NAOS (These are 
open drain outputs which may be used to drive 
OS3608 sense amplifiers, or may be used with pull· 

. down resistors to provide a Voltage output.) 
Logi,c "1 ",Output Current (Except F11-F14) 
Logic "1" Output Current, Fl1-F14 (Note 7) 
Logic "0" Output Current 

NHAL'r, CONTIN (Low Power TTL Output.) 
Logic "J" Output Voltage ' 
Logic "0" 'OutPUt Voltage I 

INPUT SPECIFICATIONS' 

000-015, NIR2-NIR5, EXTENO, JC13-JC15, 
CONTlN, NINIT, I)IHAL T (These are TTL 
compatible inputs.') (Note 2) 

Logic ','1" Input Voltage 
Logic "0" Input Voltage 
Pullup Transistor "ON" Resi~tance 
(000-015) (Note 3) 
Pullup Transistor "ON" Resistance 
(all others) 
Logic "0" Input Current (000-015) 
Logic "0" Input Current (NHAL T, CONTIN) 
Logic "O"'lnpu~ Current (all others) 
Capacitance, Inputand Output (except clocks) 

BPS (This is a MOS Level Input.) (Note 4) 
Logic "1" Input Voltage 

. Logic "0" Input Voltage 
Logic "1" Input Current 

eLK, NCLK (These are MOS Clock Inputs) 
CI9Ck "1" Voltage (Note 5) , 
Clock "0" Voltage 
Input Capacitance (Note 6), 

Sias Supply Current 
VGG Supply Current 
VSS Supply Current 

@ Ie MASTER 19n 
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Vour= 2.4V 
VOUT= 2.4V 
VGG EO;; VOUT EO;; VSS 

lOUT = -650/J.A 
10UT= 300MA 

VIN = VSS-1V 

VIN = YSS-1V 

VIN= 0.4 ./ 

VIN = 0.4 
VIN = 0.4 
VIN = VSS,fT = 500 kHz 

VII".J = VSS-l V 

VSS = Vss +3.0V 
tp = ;65/J.s, TA = 25°C 
tp = .65/J.S, TA = 25°C 

-1.0 -5.0 mA 
-0.7 -5.0 mA 

±10 /J.A 

2.4 V 
0.4 V 

VSS-1 VSS+0.3 V 
VSS-7 VSS-4 V 

7 kil 

5 kil 

-1.8 mA' 
-12 mA 
-~.6 mA 
20 pF 

VSS-l VSS+0.3 V 
VGG' VSS-7 V 

100 /J.A 

VSS-1 VSS+O·3 V 
VGG VGG+1 V 
30 150 pF 

100 /J.A 
40 mA 
85 mA 
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INTERNAL 
CLDCKPHQE 

NeLK 

CLK 

DAT~ 

lADS 

IDSiODS 

7. " 'I 

EXT~A CLOCK 
CYCLEls) DUE 
TO EXTEND 

I • 

f+tEH --t 1£5 
EXT£.D_m~~~~~1(lfn~~~L"'::"' ________ _ 

-l tES 

FIGURE 10. Suspend 1/0 Signal Timing 

TIMING SPECIFICATIONS (See Figures 5 to 10 for additional timing information.) 

ClK, NClK (See Figure 5) (Referenced to 
10% and 90% Amplitude) 

Rise and Fall Time hr, tf) 10 
Clock Width (tw ClK,tW NClK) 300 
Clock Non-Overlap (tNOVA, tNOVB) 5 
Clock Period h p) .65 

EXTEND / 

Individual Extend Ouratio~ 
Extend Setup Time (tES) ( ate 10) 100 
Extend Hold Time (tEH) (Note 13) ,20 

Propagation Delay (tOO) 
NHAl T, CONTIN (Note 9) Cl = 20 pF 
NAOS, IDS, ODS, 000-015 (Note 8) VOUT= 2.4V 

000-015 " 

Input SetuPr Time (tOS) (Note 11) 200 
Hold Time hOH) (Note 12) 0 
Turn-on or Turn-off Time of Pullup 150 
Transistor (tOC) (Note 13) 

F11-F14 Pulse Flag (PFlG) 'Pulse Width 4tp -300 
NINITlnitialization Pulse Width 8 

, NIR2-NIR5Input Pulse Width to Set latch 1 

50 , ns 
375 ns 

ns 
.8 IlS 

2 IlS 
ns 

'ns 

200 ns 
100 ns 

ns 
ns 
ns 

4tp +300 ns . 
clock periods 
clock periods 

Note 1: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operetion at these limits is not intended 
" and should be limited to tl'l05e ,conditions specified, under de eleCtrical characteristics. 

Note 2: Pullup transistor provided on chip (See Figure 4.1 , 
Note 3: Pullup transistors on JC13, JC14, JC15 are turned on one out of 8 clock intervals. Pull up transistors on 000-015 are turned on 

'during lest clock period of Input Data Strobe (lDSI. Other pullup transistors are on continuously when in data input mode.' . 
Note 4: Pulldown transistor provided on chip,,' . 
Note 5: Clemp diodes and series demping resistors may be required to prevent clock overshoot. 
Note 6: Capecitance is not constant and varies with clack voltage and internal state of prOcessor. 
Note 7: For Vss .. VOUT" 2,OV output current is a linear function of VOUT. 
Note 8: Deley measured from valid logic level on clock edge initiating change to velid current output level 
Note 9: Delay mea5Lired from valid logic leilel on clock edge initiatin,9 change to valid voltage output level. 
Note 10: With respect to rising edge of NClK. (See Figure 9 and 10.)" 
Note 11: With respect to falling edge of ClK. (See Figure 7.) 
Note 12: With respect to the valid "0" level on the falling edge of Input Data Strobe (tOSI. (See Figure 7.) 
Note 13: With respect-to valid logic level of appropriate clock. 
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physical dimensions 

II 

0.&110 
REf 

... " BAD 

Cavity Dual-In-Line Package (01 
Order Number IPC-1.6A/520D 

Manu'acture; unGer one or more o. the 'ollow,ng U.S, patents, 3083162. 3189758. 3231797. 3303356. 3317671. 3323071. 3381071. 3408542. 3421025. 3426423. 3440498. 3518750. 3519897. 3557431. 3560765. 
3566218. 35716)0. 3575609. 3579059. 3593069. 3$97640. 3607469. 3617859, 3631312. 3633052.3638131, 3648071. 3651565. 3693148. 

"ational Semiconductor Corporation 
2900 Semiconductor Orl.,.. Santa Clara. Califomia 95051. (4Q8) 737-SOoo/Twx (910) 339-924.0 
National Semiconductor GmbH ., 
808 Fueratenfeldbruck. Industri8~tra.sa 10. Weat Germany. Tele, (08141) 1371/Tele • .05-27649 

National Semiconductor (UK) Ltd. 
Larkfleld lnduBtrlal Estate. Greenock. Scotland. Tele. (0475) 33251 ITelex 778~32 

National aoes not. assume any responslblhty for use of any Circuitry describ~d; no circuit ~tent licenses are imphed; and National reserves the right. at any ti~ Without notice, to chanee sliet circuitry.-
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The PACE Low Cost Oevelopment System 
from National Semiconductor is a fast and 
efficient vehicle for developing a working 

. microprocessor application system. PACE 
LCOS features an ease of hardware and 
software access that facilitates interface 
and machine code development. 

The system contains its own 20-key key
pad. Using this, the designer can directly 
enter data, instructions, and control com
mands. And on the integral 6-digit hex 
LEO display the designer can easily 
examine register and memory contents. 

For versatility, the LCOS provides strap 
selectable baud rates: either RS232 or 20 
ma current loop serial interfaces. This 
allows use of a variety of common inputl 

output peripherals, including Teletype, 
CRTs, and other keyboard devices. 

The designer builds application routines 
, or subroutines by entering code directly 

through a keyboard. He may' operate in a 
. single-step or continuous mode with set 

break points. Altematively, he may use a 
Teletype to load paper tape in assembled 
·format. Either way, .he has complete flex
ibility in developing his programs. Using 
PACE LCOS, he may view, print, and 
modify memory and register contents. 

Once programs are debugged (LCOS 
contains a powerful debug monitor), the 
designer outputs the program or punched 
tape in a format compatible with National's 
PROM programmers. ' 

The heart of PACE LCOS is the PACE CPU 
chip (#IPC-16A/5200), supported by the 
System liming Element (#OP 8302N) and 
Bidirectional Transceiver Elements (#OP 
8300N). LCOS also includes 1K x 16 bits 
of random aocess memory. Plus 1K x 16 
bits of read only memory. Three on-board 
connectors accept standard cards to 
further extend the RAM, ROM and 1/0 
capabilities. PACE LCOS features 60K x 
16 bit addressability, with optional split 
base page operation. 

. The PACE LCOS comes fully assembled 
and tested on a heavy duty printed .circuit 
board mounted on a 10" x 12" x 3" alumi
num chassis. Order number for the PACE 
LCOS is IPC-16P/301; Price is $585. 
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INS,f;J080A 8-Bit N-Channel Microprocessor , , . 

general description 
The INS8080A is an 8-bit microprocessor housed in a 
standard, 40-pin dual-in-Hne package. The chip, which is 
fabricated using N-channel sijic6n gate MOS technology, 
functions, as the central processing unit (CPU) in 
National Semiconductor'sN8080 microcomputer family. 

The I NS8080A has a l6-bit IIddress bu,s that is capable, 
, of· addressing up to 65k byt~s of memory and up to 256 

input and 256 output devices. Data is routed to and 
from the INS8080A on a separate, bidirectional 8-bit 
bus. This data bus is also TR,I-STATE'®, making direct 
memory addressing (DMA) and multiprocessing applica
tions possible. The IN~080A directly provides signals 
to control the interface to memory and I/O ,ports. All 
buses, including control, are TTL compatible. 

An asynchronous interrupt capability is included in the 
INS8080A to allow external signals to change the 
instruction sequence. The interrupting'device may vector 
the' program to a particular service routine location (or 
some other direct function) by spe,cifying an interrupt 
instruction to be executed. 

features 
• 2J.Ls Instruction Cycle I 

• Variable Length Instructions 

• General Purpose Registers - Six plus an Accumulator 

• Direct Addressing up to a5k Bytes 

• Variable Length Stack ACCe,ssed by l6-bit Stack) 
Pointer 

•. Addresses 256 Input and 256 OLitput Ports 

• PrQvisions for Vectored Interrupts 

• . T~I-STATE:® Bus for DMA afld Multiprocessing 
, Capability , 

.' TRI-STATE TTL \Drive Capabilities for Address and 
Data Buse~. . \ 

• Decimal Arithmetic Capability 

• Multiple Addressing Modes 
- Direct 

- Register 

- ~egister Indirect 
-Immediate 

• Direct PI!lg-in Replacement for Intel,8080A 

N8080A microcomputer family block diagram 

DP8224 
CLOCK 

GENERATOR 1-....:.;.=.:.--+. 
• DRIVER 
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absolute maximum ratings 
/ 

Temperature Under Bias .••••.......•. o°c to +70'!C 

Storage Temperature . • • . . . •. . . . . • . _65° C to + 150° C 

All Input Of Output Voltages 
with Respect to VBB ...•••••.•••• -0.3V to +20V 

r VCC, Voo and Vss with Respect to VBB •. -0.3Vto +20V 

Power Dissipation .•••.••••.•.•..••.•.•. ; .. 1 :5W 

Note: Maximum. ratings indicata limits beyond which permanant damage may occur. Continuous oparation at these limits is not intanded 
and should be limited to those conditions specified undar dc alectrical characteristics. 

I 

dc electrical characteristics / 

TA= o°c to +7(tC, VOO = +12V ± 5%,Vec = +5V.± 5%, VBB = -5V ± 5%, Vss= OV, unless otherwise noted. 

. / 

Symbol Parameter Min. Typ. Max. Unit Test Condition 
/ \ 

VILe Clock Input Low Voltage Vss-l Vss+0.8 V 

VIHC Clock Inl?ut High Voltage 9.0 Voo+l V 

VIL Input Low Voltage Vss-l Vss+0.8 V 

VIH Input High Voltage 3.3 Vee+ 1 V 

} 
i 

VOL Output Low Voltage 0.45 V IOL = 1.9mA on all outputs, 

VOH Output High Voltage .3.7 V IOH = 150pA. 

IOOIAV) Avg. Power Supply Current (V DO) 40 70 mA '} Ice IAV) Avg. Power Supply.Current (Vee) 60 80 mA 
Operation 
tCY = 0.48~s 

IBB IAV) Avg:\Power Supply Current (VBB) 0.01 1 mA 

IlL Input Leakage ±10 ~A Vss EO; VIN EO; \lcc 

ICL Clock Leakage ±10 Jl.A V SS EO; V CLOCK EO; V DO 

IOl2 
, 

Data Bus Leakage in Input Mode -100 Jl.A Vss EO; VIN <; Vss + 0.8V 
, -2.0 mA Vss + 0.8V EO; VIN EO; Vcc 

IFL Address and Data Bus Leakage +10 JI.~ VAOOR/OATA = VCC 
During HOLD -100 Jl.A V AODR/DATA = Vss + 0.45V 

/ 

capacitance TYPICAL SUPPL Y CURRENT V~ 
TEMPERATURE, NORMALIZED 3) 

1.5 

TA = 25°C, Vce" VOO = Vss" OV, YBB = :-5V i-
ll! ... 

Symbol Parameter Typ. Max. Unit Test Condition 
a: a: r--- , 
::> .. 1.0 

C4> Clock CapacitanCe ; 17 25 pF fc = 1.MHz >- ---... ----~ 
CIN Input CapacitanCe 6 10 pF Unmeasured Pins ::> ... 
COUT Output Capacitance 10 20 pF Returne<f to Vss 0.5 

0 +25 +50 +15 

AM.BIENT TEMPERATURE (·CI 
, J '. 

Notei: 

1. Tha RESET signal must be active for a minimum of 3 clock DATA BUS CHARACTERISTIC DURING DBIN· 
cyclas. 

:l--~ 2. When OBIN is high and VIN > VIH an intamal active pullup will 
be switched onto th. Data Bus. 

3. AI supply lATA· -O.45%rC. 

0 VIN Vee 

" 
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ac electrical characteristics 

Symbol Parameter Min. Max. Unit Test Condition 

, tCy3 Clock Period 0.48 2.0 IJ-S 

Clock Rise and Fall Time 0 50 
\ 

t r, tf ns 

111>1 <1>1 Pulse Width 60 ns 

111>2 <1>2 Pulse Width 220 ns 

t01 Delay ¢1 to ¢2 0 ns 

t02 Delay ¢2 to tP.1 70 ns 

t03 ' Delay IP1 to ¢2 Leading Edges 80 ns 

tOA 
2 Address Output Delay from ¢2 ' 200 ns 

} CL = 1~P'F 
too 

2 'Data Output Delay from ¢2 220 ns 

toc Z Signal Output Delay from ¢1 or ¢2 (SYNC, WR, \ 120 ns h, = 50pF 
WAIT,HLDA) 

, 

2 
' , 

140 tOF DBIN Delay from ¢2 ' 25 ns 
, 

tOil Delay for ~nput Bus to Enter Input Mode tOF ns 

tOS1 Data Setup Time During ¢1 and DBIN ' 30 ns' 

(14) 

timing waveforms Note: Timing measurements are made at the followiJlg reference 
voltages: CLOCK '1' = 8.0V, '0' = 1.0V;, INPUTS (1' = 3.3V, 
'0' = 0.8 V; OUTPUTS '1 ' = 2.0 V • ,'0' = 0.8 V: 

_~tcY-1 
F\ 

n 

01.00 

SYIIC 

~ 

, 

-- I 
.toAto-! 
.tOD .... 
-.., .I: 

r 
, _ toc 

til'N 

'l1li .------... ----
READY ------------
'WAIT 

.. DLO 
I 

"LOA 

\ ' lIT 

lITE 

See notes on following page. 
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ac electrical characteristics (cont'd.) 

Symbol Parameter Min, Max. Unit Test Condition 

tOS2 Data Setup Time to lP2 During DBIN -150 ns 

, tOH1, Data Hold Time from lP2 During DBIN ns 

INTE Output Delay from lP2 200 ns CL = 50pF 

tAs READY Setup Time During lP2 120 ns 

tHS \ HOLD Setup Time to lP2 140 ns 

INT Setup Time During lP2 (During lPl iF! Halt Mode) 120 ns 

Hold Time hom lP2 .(READY, INT, HOLD)' 0 ns 

.Delay to Float During Hold (Address and Data Bus) 120 ns 

Notes: 

tow 2 

two 2 

, 2 
tWA 

Address Stable Prior to WR 

Output Data'Stable Prior to WR 

Output Data Stable from WR 

, Address Stable from WR 

HLDA to Float Delay 

WR to Float Delay 

Address Hold Time After DBIN During HLDA 

1. Data input should be enabled with OBIN status'. No bus conflict 
can then occur and data hold time is assured. tOH = SOns ortOF, 
whichever is less. 

2. Typical load circuit: 
+.v 

2.1. 

3. teY = t03 + trct>2 + tct>2 + t02 + tfct>2 + trct>1 ;;. 480 ns . 

;036 

TYPICAL ~OUTPUT DlsplAV VS .• H,\PACITANCE 

:::~ 
o SPEC 

-10 

-20 
-100 -so 0 +50 +100 

.). CAPACITANCE jpFl 
(CACTUAl - CSPECI 

ns 1-

6 ns 
7 , ns 
7 

CL = 100pF : Address, Data 
ns 

CL = 5OpF: WR, HLDA, DBIN 
8 ns 
9 ns 

-20 ns 

4. The following are relevant when interfacing the INSS080A to 
devices having VIH = 3.3V: 
a) Maximum output rise time from O.SV to 3.3V = 100ns @ 

CL = SPEC. 
b) Output Delay when measured to 3.0V = SPEC + 60ns @ 

CL = SPEC. 
c) If CL *- SPEC. add 0.6ns/pF if CL > CSPEC, subtract 

O.3ns/pF (from/modified delay) if CL < CSPEC. 

5. tAW = 2tCY - t03 - trct>2 - 140ns. 

6. tow =tCY - t03 - trct>2 - 170ns. 
7. If not HLOA. two = tWA = t03 +trct>2 + 10ns.lf HLOA, two = 

tWA =tWF· 
a. tHF = t03 + t nP2 - SOns. 

9. twF = t03 + trct>2 - 10ns. 

10. Data in must be stable for this period during OBIN 'T3' Both 
t051 ,and t052 must be satisfied. 

11. Ready signal must be stable for this period during T2 or TW' 
(Must be externally synchronized.) , 

12. Hold signal must be stable for this period during T2 or TW when 
entering hold mode, and during T3, T 4, T5' and TWH when in 
hold mode. (External synchronization is not required.) 

13. Interrupt signal must be stable during this period of the I~t 
clock cycle of any instruction in order to be recognized on the 
following instruction. (External synchronization is not required.) 

14. This timing diagram shows timing relationships only; it does not 
represent any specific machine cycle. 
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INS8080A CPU 
functional block diagram 

INS8080A functional pin definition 
Th~ following describes the function of all of .the I NS8080A 
input/output pins. Some of these descriptions reference 
intemal timing'peri~s. 

INPUT SIGNALS 

Ready: When .high (logic 1 I, indicates tha,t valid memory or 
input data are available to the CPU on the I NS8080A data 
bus. The .READY signal is used to ~yni:hronize thl;! CPU 
with slower memory or input/output devices., If the 
INS8080A does not . receive a high READY input after 

. sending out an address to memory: or an. input/output 
deviCe, the INS8080A enters a WAIT mode for as long as 
the READY input remains low (logic 01. The'CPU may also 
be single stepped by the use of the R'EADYsignal. 

Hold: When high, requests that the CPU enter the HOLD 
mode. When the CPU .is in the HOLD mode, the CPU 
adaress anti data buses both will be in the high-impedance 
state. The HOLD mode allows an external device to gain 
contro.1 of the INS8080A address and data buses. immed
iately following the completion of the current machine 
cycle by the CPU .. The CPU acknowledges the HOLD mode· 
via the HOLD ACKNOWLEDGE (HLDA) output line. The 

. HOLD request' is recognized under the followi'ng condi-
tions: . 

• The CPU is in the HALT mode. 
• The READY signal is active and the CPU is in the t2 or 

tw microcycle. ' 

Interrupt (IN;r) Request: When high, the ~PU recognizes ~n 
interrupt request on this line after completing the cutren~ 
instruction or while iri the HALT mode. An interrup,t 

, request is not honored if the CPU is in the HOLD mod.e 
(HLOA .;., logic 1) or the Interrupt Enable Flip-flop is 
reset (INTE = logic 0). . 

Reset: When activated (high) for a minimum of th.ree clock 
periods, the content of the 'PrOgram Counter is cleared and 
the Interrupt Enable and Hold Acknowledge Flip-flopl are 
reset. Following a RESET, program execution starts at 

@ Ie MASTER. 1977 

MULTIPLEXER 

rHIGH OROER " rLOWORD~R" 

W (II Z (I) 
TEMP REImER T_REamER 

INSTRUCTION • III C (II 
DECODER i REGISTER REGISTER 

AND D (II E :(11 . 
MACHINE' REGISTER REGISTER' 

CYCLE II: REGIf11R 
ENCOOIWO Ii H III L III ARRAY 

REGIf11R REGISTER 
III (Ill II: STAcK POINT~R • 

.PROGRAM CGUNTE",. '1111 

memo~y location O. It should be noted that the status flags, 
accumulator, stack pointer, anct registers are not cleared 
during the RESET sequence. 

<P1 and. <P2 Cl9Cks:' Two non·TTL compatible clock phases 
which provide ~onoverlapping timing references for intemal 
storage elements and logic .circuits of the CPU. 

+12 Volts: Voo Supply. 

+5 Volts: Vee Supply. 

-5 V!'lts: VBB Supply. 

Ground: Vss (0 volt) reference. 

OUTPUT SIGNALS 

Synchronizing (SYNC) Signal: When activated (high), the. 
beginning of a new machine cycle is. indicated and the 
status word is outputted on the Data Bus. ' , 

Address (A15 - Ao) Bus: This. bus .comprises. sixteen 
, TRI-S1ATE output lines. T~ bus provides the address to 

memory (up to 65k bytes) or denotes the input/output 
device number· for up to 256 input and 256 output ~peri-
pherals. ' 

,Wait: When high, acknowledges that the~U .is in the 
WAIT mode .. 

Write <WR): Wh.en low, the data on the data bus are stable 
for WR ITE memory or output operation. 

Hold AcknOwledge (HLDA): Goes high in response to a 
• lOgic 10n the HOLD line and indicates that the data and 

" address bus will 'go to the high-impedance state. The HLDA 
begins at one of,the following times: 

.• The t3 microcycle of a READ memory input operatipn. 
• The clock period following the t3 niicrocycle 'of a 

WRITE memory output operation. 
'In both cases, the HLDA signal starts after the rising edge 

. of the </11 dOCk .. 'and' high impedanCe oceurs after the rising 
edge of the <P2 clock. 
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Interrupt Enable (lNTE): Indicates the content of the 
internal Interrupt Enable FI,ip-flop_ The Enable and Disable 
Interrupt (EI and 01) Instructions cause the Interrupt 
Enable Flip-flop to be Set and reset, respectively_ When the 
flip-flop is reset (lNTE = logic 0), it inhibits interrupts 
from being acCepted by the CPU. In addition, the Interrupt 
Enable Flip-flop is automatically reset (thereby disabling 
furlher interrupts) at the t1 microcycle of the instruction 
fetch cycle, when an interrupt is accepted; it is also reset by 
the RESET Signal. ' 

Data Bus In (DBIN): When high, indicates to external 
circuits that the data bus is in the input mode. The OBIN 
Signal should b~ used to gate data from memory or an I/O 
device onto the Data Bus. 

INPUT/OUTPUT SIGNALS 

Data (07 - Do) Bus: This bus comprises eight TRI-STATE 
input/output lines~ The bus provides bidirectional com
munication between the CPU, memory, and input/output 
devices for instructions and data transfers. A status word 
(which describes the current machine 'cycle) is also output
ted on the data bus during the first microcycle of each 
machine cycle (SYNC = logic 1). 

pin configuration 

AID 
GND 

04 
,06 

.H,OLD 
INT 

92 
INTE 
D81N 0 

Wfi 
SYNC 

+6V 

11 
12 
Ij' 
14 
15 
16 
17 
18 
19, 

8080A status 

INS.D8DA 

21 

AlI 
AI4 
A13 
AU 
AI6 
A9 
A8 
A7 

, A6 
A6 
A4 
A3 
+IZV' 
AZ 
AI 

OAa 
WAIT 
READY ., 
HLOA 

Instructions for the' 8080A require from one to five 
machine cycles for complete execution. The 8080A sends 
out 8 bits of status information on the data bus !It the be
ginning of each machine cycle (during SYNC time). The 
followil')g table defines the status information. 

Status hlformation Definition 

Symbols Data Bus Definiti,()n 
Bit 

Symbols Data Bus Definition 
Bit 

INTA* Do Acknowledge signal for INTERRUPT OUT 04 Indicates that the address bus contains 
/ request. Signal should be used to gate 

a restart instruction onto the data bus 
the address of an output device and 
the data bus will contain the output 

when DB IN is active. data when WR is active. 

WO 01 Indicates that the operation in the cur-
rent machine cycle will be a WRITE 
memory or OUTPUT function (WO = 
0). Otherwise, a READ memory or 

- INPUT operation will be executed. 

STACK ' 0,2 Indicates that the address bus holds 
the pushdown stack address from the 

M1 05 Provides a signal to indicate that the 
CPU is in the fetch cycle for the first 
byte of an instuction. 

INP* 06 Indicates that the addreSs bus contains 
the address of an input device and the 
input data should be placed on the 
data bus when OBIN is active. 

Stack ,Pointer. 

HLTA 03 Acknowledge signal for HALT Instruc-
tion . 

MEMR* 07 Designates that the data bus will be 
used for memory read data. 

*These three status bits can be used to control the flow bf data onto-the INS8080A data bus. 

Status Word Chart 

Data Bus Bit 
Machine Cycle Type 

0, 06 05 04 03 02 01 Do 

Instruction Fetch 1 1 0 1 0 0 0 1 0 

Memory Read 2 1 0 0 0 0 0 1 0 

Memory Write 
, 3 0 0 0 0 0 0 0 0 

Stack Read 4 1 0 0 0 0 1 1 0 

Stack Write' 5 0 0 0 0 0 1 0 0 

Input Read '6 0 1 0 0 0 0 1 0 

Output Write 7 0 0 0 1 0 0 0 0 

Interrupt Acknow)edge 8 0 0 1 0 e 0 1 1 

Halt Acknowledge 9 . :1 0 0 0 1 0 1 0 

Interrupt Acknowledge'While Halt 10 0 0 1 0 1 0 1 1 
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instruction set 

Mnemonic Deocription 

DATA TRANS ER GFIlYu 

LOA Load Accumulator Oi'ect 
LOAX B Load Accumulato, Indi,ect 
LDAX 0 Load Accumulator Indirect 
LHLD Load Hand L 0 irect 

LXI B load Immediate, Registers Band C 

LXI 0 Load Immediate, Registe,s 0 and E 
, 

LXI H Load I",mediate, Registe,s Hand L 

LXI SP Load Immediate. Stack Pointer 

MOV M, , Move to Memory 
MOV ',M Move from Memory 
MOV ,I, .2 Move Registers 
MVI M Move to Memory Immediate 
MYI , Move Immediate 
SHLD Store Hand L Direct 

STA Store Accumulator Direct 
STAX B Store Accumulator Indirect 
STAX 0 Store Accumulator Indirect 
XCHG Exchange Hand L with 0 and E 

T TI ARI HME C GROU P 

ACI Add Immediate" with Carry 

ADC M Add Memory with Carry 

ADC , Add Registe, with Carry 
"ADD M Add Memo,y 

ADD , Add Registe' 
ADI ' Add Immediate 
DAA Decimal Adjust Accumulator 

, 
DAD B Add B andC to Hand L 
DAD 0 AddOandEtoHandL 
DAD H Add Hand L to Hand L 
DAD SP Add Stack Pointe, to Hand L 
DCR M Decrement Memory 
DCR , Decrement Register i 

DCX B Decrement Registers Band C 
DCX 0 Decrement Registers 0 and E 
DCX H Decrement Registers Hand L 
DCX SP Decrement Stack Pointer 
INR M I ncrement Memory 
INR , Increment Register 
INX B Increment Registers Band C 
INX 0 Increment Registers 0 and E 
INX H Increment Registers Hand L 
INX SP Increment Stack Pointer 
SBB M Subtract Memory with Borrow 
SBB , Subtract.Register with Borrow 
SBI Subtract Immediate with Borrow 
SUB M Subtract Memory 
SUB , Subtract Registe, 
SUI Subtract Immediate 

LOGICAL GROUP 

ANA M AND Memory 
ANA , AND Register 
ANI AND Immediate 
CMA Complement Accumulator 

CMC Complement Carry 
CMP M Compare Memory 
CMP , Comport Registe' 
CPI Compare Immediate 

OR~ M OR Memo'y 
ORA r OR' Register 
ORI OR Immediate 
RAL Rotate Left through Carry 

R/lIR Rotate Right through Carry 

RLC Rotate Left 

RRC Rotate Right 

STC Set Carry 
XRA M Exclusive OR Memory 
XRA r Exclusive ORR_gister 
XRI Exclusive OR Immedi.te 

'Not.: 8., Z = 1 if IAI :,(HI ILl; 
'CY = 1 if(AI < IHI ILl 
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Operation 

(AI ~ ((byte 3l{byte2)) 
(AI~((B)) 

(AI-((Oll' 
(LI ~ ((byte 31{byte 2)) 
(HI ~ ((byte 31(byte ?I + 11 
(BI .. (byte 31 
(CI - (byte 21 
(01 .. (byte 31 
(EI ~ (byte 21 

(HI - (byte 31 
ILl" Ibyte 21 
(SPHI - Ibyte 31 
(SPLI - (byte 21 
((HilL)) ~(rl 
(rI-((HI(L)) 
(," ~ (,21 
((HI (Lit - Ibyte 21 
IrI- Ibyte 21 
((byte 3l{byt. 211- ILl 
(Ibyte 31(byte 21 + 11 - (HI 
((byte 311byte 2)) - IAI 
((BII-IAI 
((Oll-(AI 
(HI-(Ol 
(LI-(EI 

(AI - (AI + (byte 21 + (CYI 
(AI - IAI+ I(HI (L)) + (CYI 
(AI - (AI + (,I + ICYI 
(AI - (AI + ((HHL)) 
(AI-(AI +1'1 
(AI - (AI + (byte 21 
8-bit number in Accumulator 
is converted to two 4-bit BCD 
digits 
IH) (l)- IHI (LI + IBI (CI' 
(HHLI - IHHL) + 101 (EI 
(HI (LI - (HI III + (HI (LI 
IHHLI - (HHLI + ISP) 
((HHLll - ((H}(LII ~ 1 
(,I- Irl ~ 1 
(BHel - (BHC) - 1 
101 (EI - 101 (EI, - 1 
(HHLI - (HilL) - 1 
(S'PI - (SPI - 1 
((HHLII -((HHL)) + 1 
Ir) -Irl + 1 

IBHCI - (BHCI + 1 
IOllE) - (DI(EI + 1 
IHI (LI - (HIILI + 1 
(SP).- (SPI + 1 
IAI ~ (AI - ((HI (LII - ICY I 
(AI - (A) - (rl - (CYI 
(AI - (AI - (byte 21 - (CYI 
(AI - IAI- ((HI ILII 
(AI - (A) - ('I 
IAI - (AI - (byte 21 

(AI~ IAIA ((HI IL)I 
(AI - IAIA 1,1 
(AI - IAIA Ibyte 21 
(A)-IAI 
(CYI ~(CYI 
(AI-I(HI(LII 
(AI-(,I 
(AI - (byte 21 
(AI - IA) V (IHHL)I 
(A)~IAIVlr) 

(A) - IAI V (byte 21 
IAn+,1 ~(Anl; (CYI ~ IA71 
lAo) -ICYI 
(AnI- (An+,I; (CY),- IAol 
(A71-,ICYI 
IAnHI- IAnl; (Aol- IA7) 
ICYI-(A71 

(Ani- IAn_,I; (A71- lAo) 
(CYI-(Aol 
ICY)+-' 
(AI ~ IAI .... {(H)(LII 
(AI +- (At .... (ri 
{AI ~ IAI .... ibvte 21 

b. Z'" 1 if.IA) = Ir); 
Cy", 1 if (A) < (r) 

Op Code 

ro-, Os 05 0 4 10 3 02 0, Do 

0 0 1 1 1 0 1 0 
0 0 0 0 1 0 1 0 
0 0 0 1 1 0 1 0 
0 0 1 0 1 0 1 0 

0 0 0 0 0 0 0 1 

0 0 0 1 0 0 0 1 

0 0 ,1 0 0 0 0 1 

0 0 1 i 0 0 0 1 

0 1 1 1 0 S S S 
0 l' D D D 1 1 0 
0 1 D D D S S S 
0 0 1 1 Q 1 1 0 
Q 0 D D D 1 1 Q 

0 0 1 Q 0 0 1 0 

0 0 1 1 0 0 1 0 
0 0 0 0 0 0 1 0 
Q 0 0 1 0 0 1 0 
1 1 1 0 1 0 1 1 

1 1 0 0 1 1 1 0 
1 0 Q 0 1 1 1 0 
1 0 0 Q 1 S S S 
1 0 0 0 0 1 1 0 
1 0 0 0 0 S S S 
1 1 0 0 0 1 1 0 
0 0 1 0 0 1 1 1 

0 0 0 0 1 0 0 1 

0 0 0 1 t 0 0 1 

0 0 1 0 1 0 0 1 

0 0 1 1 1 0 0 1 
0 0 1 1 0 1 0 1 

0 0 D D D 1 0 1 
0 0 0 0 I 0 1 1 
0 0 0 1 1 0 1 1 

0 0 1 0 1 0 1 1 

0 0 1 1 1 0 1 1 

0 0 1 1 0 1 0 0 
0 0 D D D 1 0 0 
0 0 0 0 0 0 1 1 

0 0 0 1 0 0 1 1 

0 0 1 0 0 0 1 1 

0 0 1 1 0 0 1 1 
1 0 0 1 1 1 1 0 
1 0 0 1 1 S S S 
1 1 0 1 1 1 1 0 
1 0 0 1 0 1 1 0 
1 0 0 1 0 S S S 
1 1 0 1 0 1 1 0 

1 0 , 0 0 1 1 0 
1 0 1 0 0 S S S , 1 1 0 0 1 1 0 
0 Q 1 0 1 1 1 1 

0 0 1 1 1 1 1 1 
1 0 1 1 1 1 1 0 
1 0 1 1 1 S S S 
1 1 1 1 1 1 1 0 
1 0 1 1 0 1 1 0 
1 0 1 1 0 S S S 
1 1 t 1 o • 1 1 0 
0 0 0 1 0 1 1 1 

0 Q 0 1 1 1 1 1 

0 0 0 0 0 1 1 1 

0 0 0 0 1 1 1 1 

0 0 1 '1 0 1 , 1 
1 0 1 0 1 , 1 0 
1 0 1 Q 1 S S S 
1 1 1 0 1 1 1 0 

c. Z'" 1 if (A) = (byte 2); 
CY = 1 if (A)< (byte 21 

No. of No. of No.of Mlchine 
IlCVd .. 

I Bytes (MI 
Cvdes !TI 

3 4 13' 
1 2 7 
1 2 7 
3 5 16 

3 3 10 

3 3 10 

3 3 10 

3 3 10 

1 2 7 
1 2 7 
1 1 5 
2 3 10 
2 2 7 
3 5 16 

3 4 13 
1 2 7 
1 2 7 
1 1 4 

2 2 7 
1 2 7 
1 1 4 

'I 2 7 

1 1 4 
1 2 7 
1 1 4 

1 3 10 
1 3 10 
1 3 10 
1 3 10 
1 3 10 
1 1 

" 

5 
1 1 S 
1 ' 1 5 
1 1 5 
1 

, 
1 5 

1 3 10 
1 1 5 
1 1 5 
1 1 5 
1 1 5 
1 1 5 
1 2 7 
1 1 4 
2 2 7 
1 2 7 
1 1 4 

2 2 7 

1 2 7 
1 1 4 
2 2 7 , 1 4 
1 1 4 
1 2 7 , 1 4 
2 2 7 
1 2 7 
1 1 4 
2 2 7 
,I 1 4 

1 1 4 

1 ' 1 4 

1 1 4 

1 ,I 4 , 2 7 
1 t 4 

2 2 7 

Condition Flags 

Is I ZIAC Ip~CY 

(Flags Not 
Affectedl 

t t t t t 
t t t t t 
t t t t t 
t t t t t 
t t t t t 
t t t t t 
t t t t t 

t 
t 
t 
t 

t ; t ; 
t t t t 

t t t t 
t t t t 

" 

t I t t t 
t t t t I 
t t I I t 
t t t t t 
t t I t t 
t t t t t 

t t t 0 
t t t 0 
I t t 0 

I 
t I" e ~ t ~" 
t it t t tb 

t tC t t t C 

t t 0 t 0 
t t. 0 t 0 
t t 0 t 0 

t 

; t 

t 

t 

1 
t 1 0 t 0 
t t 0 1 0, 
t ,I 0 t 0 
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instruction-set (cont'd.) 

Mnemonic DelCl'iption 

BRANCH GROUP 

04ft Aft 
IU..u 

CAll 

CC 

CM 

CNC 

CNZ 

CP 

CPE 

CPO 

CZ 

JC 

JM 

JMP 

JNC 

JNZ 

JP 

JPE 

JPO 

JZ 

PCHl 

RC 

RET 

RM 

RNC 

RNZ 

RP 

RPE 

RPO 

Call Unconditional 

Call on Carry 

Call Iln Minus 

Call on No Carry 

Call on Not Zero 

Call on Positive 

Call on Parity Even 

Call on Parity Odd 

Call on Zero 

Jump on Carry 

Jump on Minus 

Jump Unconditional 

Jump on No Carry 

Jump on Not Zero 

Jump on Positive 

Jump on Parity Even 

Jump on Parity Odd 

Jump on Zero 

Hand L to Program Counter 

Return on Carry 

R'eturn 

Return on Minus 

Return on No Carry 

Return on Not Zero 

Return on Positive 

Return on Parity Even 

Return on Parity Odd 

Ope .. tion D7 

((SP) - 1) ~ IPCH) 1 
((SP) - 2) ~ (PCl) 
(SP) ~ (SP) - 2 
(PC) ~(byte 3) (byte 2) 
IfCY = I, 1 
((SP) -1) ~ (PCH) 
((SP) - 2) ~ (PCl) 
(SP) ~ (SP), - 2 
(PC)'~ (byte 3) (byte 2) 

IfS = I, 1 
((SP)- 1) ~ (PCH) 
(SP) - 2) ~ (PCl) 
(SP) ~ (SP) - 2 
(PC) ~ (byt. 3) (byte 2) 
If CY = 0, 1 
((SP) - 1) ~ (PCH) 
((SP) - 2) <'- (PCl) 
(SP) ., (SP) - 2 
(PC) ~ (byte 3) (byte 2) 
liZ = 0, 1 
((SP) - 1) ~ (PCH) 
((SP) - 2)- (PCl) 
(SP) ~ (SP) - 2 , 
(PC) ~ (byte 3)(byte 2) 

liS =0, 1 
((SP) - 1) ., (PCH) 
(SP) - 2) ~ (PCl) 
(SP) ., (SP) - 2 
(PC) ., (byte 3)(byte 2) 

If P = I, 1 
(SP) -1)" (PCH) 
((SP) - 2) ., (PCl) 
(SP) - (SP) - 2 
(PC) - (byte 3) (byte 2) 

If P = 0, 1 
((SP) - 11 - (PCH) 
((SP) - 2) ., (PCl) 
(SP) - (SP) - 2 
(PC) ~ (byte 3)(byte 2) 
liZ = I, I 
((SP) - 1)- (PCH) 
((SP) - 2) ., (PCl) 
(SP) - (SP) - 2 
(PC) ., (byte 3) (byte 2) 
IICY = I, I 
(PCI ., (byte 3) (byte 2) 

If S = I, I 
(PC) ., (byte 3) (byte 2) 

(PC) - (byte 3) (byte 2) 1 

IfCY = 0, I 
(PC) - (~yte 3) (byte 2) 
If Z =0, I 

(PC) - (byte 3) (byte 2) 
IfS = 0, I 

(PC) - (byte 31 (byte 2) 

liP = I, I 

(PC) - (byte 3) (byte 2) 

If P = 0, I 

(PCI - (byte 3) (byte 2) 

liZ = I, I 
(PC) ., (byte 3) (byte 2) 

(PCH) - (H) I 

(PCl) - (l) 
IfCY = I, I 
(PCl) ., ((SP)) 
(PCHI" ((SP) + I) 
(SP) ., (SP) + 2 

(PCl) ., ((SP)); 1 
(PCH) ., ((SP) + I); 
(SP) ., (SP) + 2; 
IIS= 1., 1 
(PCl)" ((SP)) 
(PCH) ., ((SP) + 1) 
(SP) ., (SP) + 2 

IfCY = 0, I 
(PCl) - ((SP)) 
(PCH) ., ((SP) + 1) 
(SP) ., (SP) + 2 
liZ = 0, 1 
(PCl) ., ((SP)) 
(PCH) ., ((SP) + 1) 
(SP) ., (SP) + 2 
ItS= 0, 1 
(PCl)" ((SP)) 
(PCH) - ((SP) + 1) 
(SP) - (SP) + 2 
It P = I, I 
(PCl) - ((SP)) 
(PCH)- ((SP) + 1) 
(SP) ., (SP) + 2 
IfP= O. 1 
(PCl) ., ((SP)) 
(PCH) ~ ((SP) + 1) 
(SP)- (SP) + 2 

No. of No. of 
OpCocit No. of MHhine 

/ICY .... Condition Fl. 
Bytes 1M) 

De Ds D_ D3 D2 D1 Do Cycl .. CTl s IzlAcl' ICY 

1 0 0 1 1 0 1 3 5 17 

1 0 1 1 1 0 0 3 3/5 11/17 

1 1 1 ,I 1 0 0 3 3/5 11/17 

,I 0 1 0 1 0 ~ 3 3/5 11/17 

(Flags Not 1 0 0 0 1 0 0 3 3/5 11/17 
Affected) 

1 1 1 0 1 0 0 3 3/5 11/17 

1 1 0 1 1 0 0 3 3/5 11/17 

1 1 0 0 'I 0 0 3 3/5 11/17 

I 0 0 I I 0 0 3 3/5 11117 
. 

I 0 I 1 0 I 0 3 3 10 

I I I I 0 I 0 3 3 10 

I 0 0 0 0 I I 3 3 10 
I 0 I 0 0 I 0 3 3 10 

I 0 0 0 0 I 0 3 3 10 

1 I I 0 0 I 0 3 3 10 

I I 0 I 0 I 0 3 3 10 

I I 0 0 '0 1 0 3 3 10 

I 0 0 1 0 1 0 3 3 10 

I I 0 I 0 0 I I I 5 

I 0 I I 0 0' 0 I 1/3 51" 

I 0 0 1 0 0 I 1 3 10 

I I I I 0 0 0 I 1/3 5111 

I 0 I 0 0 0 0 I 1/3 5111 

I 
I 0 0 0 0 0 0 1 1/3 Sill 

1 1 I 0 0 0 0 I 1/3 5/1 I 

1 1 0 I 0 0 0 1 1/3 5/11 

1 1 0 0 0 0 0 I 1/3 5/11 
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instruction set (cont'd.) 

DIwIptlon 0 ..... 1It1on 

8RANC GRO P H U (continuedl 

RST Restart' IIspi - 11 +- (PCH I 
IISPI - 21 +- (PCll 

\ 
(SPI ... (SPI - 2 
(PC) +-8 '\NNN) 

RZ Return on Zero liZ-I, 
(PCl) +- IISPII' , 
(PCH)+- IISPI + 11 
(SP) +- (SP) + 2 

STACK Ito AND MACHINE CONTROL GROUP 

01 DiSable Interrupts The Interrupt system i,s dis· 
abled following the executiOn 
of the 01 instruction. 

EI Enable InterNpts <'The interrupt system is en· 
,bled followi!lg the execution 

Halt 
of next instrucJion. . ~ 

HlT' Processor is stopped; -registers 
and flags are unaffected, 

IN Input (AI+- (datal '/ 
NOP No operation' , No operation is performed; 

registers and flags are un· 
affected, 

OUT Output, , (dlta)+- (AI 
pop B Pop Registers Band C off StaCk (C)+-IISPH 

(8) +- liSP) + 11 
(SPI .. (SP) + 2 

POP ,0 Pop Registers 0 and E off Stack (O)+-IISPII 
(E) +- liSP) + 11 
(SP) +- (SPI + 2 

POP H Pop Registers H' end l off Stack (H)+-IISPI) 
(l)+-'IISPI + 11 
(SP)+- (SPI + 2 

POP 'PSW Pop Accumulator and Flags off Stack ,(CYI +- IISPllo 
(PI+- ((SPII2 
(ACI+-((SPII4 
(ZI+-((SPlle 
(SI+-IISPII7 
IAI .. ((SPI + 11 
(SPI +- (SPI + 2 

PUSH B, Push Registers 8 and C on Stack ((SPI-'I+- (81 
((SP) - 21 .. (CI 
ISP) - (SPI - 2 

PUSH 0 Push Registers 0 and E on Stack, IISPI - 11 ... (D) 
IISPI - 21- (E) 
(SPI - (SP) - 2 

PUSH H ' Push RiIg;sters H and l on Stack ((SPI - 11 .. (HI 
((SP) - 21 .. (ll 
(SPI- (SP) - 2 

PUSH PSW Push Accumulator end Flags on Stack ((SPI -11- (AI 
,((SPI - 210 - (CYI 
((SPI - 21,-1 
((SPI - 212 .. (P) 
IISPI-213 "0 
«(.SPI - 214 - (ACI 
IISP)-216 "0 
IISPI - 216 .. (ZI 
IISPI- 217,+- (51 
(SPI - (SP) - 2 

SPHL, Move Hand L to Stack Pointer (SPI +- (HI (ll 
XTHL Exchange T up of Stack with H end L (LI-IISPII 

(HI-liSP) + 11 

condition flags and st,andard rules 

There are five condition flags associated with the execution 
of instructions on the INS80SQA. They are Zero,Sign, 
Parity, Carry, and Auxiliary Carry, and ,each flag is repre· 
sented 'by a '-bit register in the CPU. A flag is "set" by 
forcing the bit to " "reset" by forcing the bit to O. The bit 
position. 'of 'the flags, are indicated in the PUSH and 
pop PSW Instructions. 
Uriless in~icate'd ,otherwise, when' an instruction affects a 

'flag, it ,affects it in the following manner: \,' 
ZERO (.Z): If the· result of an instruction has the 

J 
S!GN (5): 

value 0, this flag is se~; otherwise, it is 
reset. 
If the most significant bit of the result of 
the operation has the value 1, this flag is 
set; otherwise, it is reset. 

PARITY (P): If the modulo 2 sum of the bits of the 
result of the operation is 0 (th~t is, if the 
result has even parity), this flag is set; 

• Ie MASTeR 1877 

1 

1 

1 

1 

0 

1 
0 

1 
1 

1 

1 

1 

1 

, 

1 

, 

1 
1 

1 N N N 1 

1 0 0 1 0 

1 1 1 0 0 

/ 
1 1 1 1 0 

1 1 1 0 1 

.. 1 0 1 1 0 
0 0 0 0 0 

1 0 1 0 0 
1 0 0 0 0 

1, 0 1 ,0 0 

l' 1 0 0 0 
'I 

1 1 1 0 0 

1 0 0 0 1 

I 0 1 0 , 
, , 0 0 , 
1 1 , 0 1 

1 1 1 1 0 
1 1 0 0 0 

1 1 1 3 11 

0 0 1 1/3 5111 , 

1 1 \ 1 1 4' 

1 1 1 1 4 

1 0 t 1 7 

1 I' 2 3 10 
0 0 1 1 4 .' 
1 1 2 3 10 ' , 
0 1 1 3 10 

{" 

0 1 1 3 10 ., 

0 1 1 3 10 . 
0 1 1 3 10 * * * * * 

0 1 1 3 11 

, 
0 , , 3 11 

0 , 1 3 't . 
/ 

0 1 1 '3 11' , 

, 

0 1 1 1 5 
1 1 1 5 18 

otherWise, it is reset (that is, ,if the, 
result has odd parity). 

CARRY (CY): If the instruction resulted ina carry 
(from addition) / or, a Qorrow (from 
subtraction or a comparison) out of the 
high-order bit, this flag is set; otherwise, 
it is reset. 

AUXILIARY 
CARRY (AC): If the instruction caused a carry out·of 

bit 3 afld into bit \4 of the resulting value, 
the auxiliarY carry is ~t; otherwise, it is 

. reset. This flag is affected by single
precision additions, subtractions, incre
milOts, decrements, comparisons, and· 
logical operations; however, AC is used 
principally With additions and increments 
preceding a OM (Decimal Adjust Ac-
cumulijtor) InStruction: ' 
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symbols and abbreviations 

The following symbols and abbreviations are ~d in the 'Symbols' 
subsequent description of the INS8080A instructions: PC 

Milaning 

16-bit program counter register(PeH and Pel 
are used ,to' refer to the high-order and low-

Symbols 

A 
B 
C 

o 
H 
L , 

ooo,SSS 

byte 2 
byte 3 ' 
port 
r, rt, r2 

Meaning· 

Register A (Accumulator) 
Register B 
Register C 
Register 0 

. Register H 
Reg!ster L 
The bit pattern designating one of the registers 
A, B, C, 0, E, H, L (DOD = destination, SSS = 
source): ' 

000 or SSS 
1tt 

Register Name 
A 

000 
001 
010 
011 
100 
101 

The second byte of the instruction 
The third byte of the instruction 
8-bit addr", of an I/O device 

B 
c 
o 
E 
H 
L 

One of the registers A, B, C, 0, E, H, L 

SP 

1\ 
¥ 
V 
+ 

* 

n 
NNN 

• 
o 

x 

* 

,order 8 bits respectiveIV.) . 
16-bit stack pointer register (SPH and-SPL are 
used to refer to the high-order and low-order 
8 bits resp'ectively.) 
The contents of the memory location or regis· 
ters enclosed in the parentheses 
"Is replaced bV" 
Logical AND 
Exclusive OR 
Inclusive OR 
Addition 
Twos complement subtraction 
Multiplication 
"Exchange" 
The ones complement (for example, (A)) 

The restart number 0 through '7 
The binary representation 000 through 111 for 
restart number 0 through 7 respectively 
"Not affected" 
"Reset" 
"Set" 
Unknown 
Flags affected according to Standard Rules 

physical dimensions 

.--!i- ... 

.-===rr=...... ~"!'= II -lI ' J. += .. '. .~ 
,I .... - =_.. :J:- - . -r--::: -

Ceramic DuaI-In-Une PaCkegIi CDI 
Order Number INSS080AD 

Manuf •• tUftd .. der Oft' or mor •• f tft. follow,., U,S, Mtents, _. 3119751. 323i7ll7. :i3033!6. 3317671. 3323G71. 3311071. l4OI542. 3421025. 312&423. _. 35117SO. 351_7. 3557431. 35Ii076$; 
3566218. 3571630. 357560!1. 357905t. 3$83.069. 3$97640. 3607469. 3617859. 3631312. 3633052. _Ill. 3&48071. 3651565. 36932.. ' • 

NeUonei SemIconcIucIor Corporallon' . , 
2800 Sellllconduclor Drlw. Santa CI .... california 115051. (4081 73NIOOOITWlC (110) 3384240 
NaIlonal .... lconduclOr GmbH, . 
801 Fuem.1aldbruck. IlMIulltrl.etra_ ;0. Welt Germany. T .... (01141) 13711T .... 05-27848 
NIIIIonaI .... Iconductor (UK) Ltd. 

·LarIdl.ld Indulltrlal e-. Greenoclc. ScoItend. T.le. (0475) 33251ITe'ex ~ 

NltioMllioes not InUlle In, re,peaSlblllty for us. of III, Clre .. try described; no Circuit tatent licenses I,It illplied. au Mati •• ,eserves tile "Pt, ,t Ifty tilnl1ritltout .otic., to e ....... lIid Circuitry. 
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IMP-16A1521D, IMP-16A1522D, IMP-8A1520D 
. MOS/LSI control and ,read only memory unit (CROM) 

general description 
, The 'Control and Read Only Memory Unit (CROM) 
is a member of a new family of microprocessor 
devices, and' is a monolithic MOS/LSI' circuit 
utilizing standard P-channel, enhancement mode, 
silicon gate technology. It provides read only 
microprogram storage and control logic and is 
designed for use with the Register and Arithmetic 
Logic Unit (RALU). The CROMprovides storage 
for one-hundred microinstructions of 23 bits each; / 
Circuitry isaisoprovided for p~ogram sequencing, . 
subroutine execution, and translation of micro-' 
instructions into RALU commantls. One CROM 
may be used with 1 to 8 RALU's to implement 
systems with 4 to 32-bif word lengths. Multiple 
CROM's may be used to provide expanded capa
bility. CROM's are available with standard 8 and 
16-bit instruction. sets. (Other sets may ,be 'avail
able in the future.) 

The CROM operates on +5V and -12V supplies 
with 4-phase, non-overlapping clocks. Signals which 
are intended for interface with the RALU are 

block and connection diagrams 

• I/O DATA BUS 
r-------~ ---~,' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ADDRESS CDNTROL 
ADM 

READ ONl V MEIIOAY 
1110 WOADS MlCRDINSfAUCTlDN 

IMICAO-PAOGRAM SfORAGE) 

l,. _________ _ 

'FLAIIS. RALU CORTAO,. 
CORDITIORAL JUMPS. 

ImRRIIfTI 
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MOS level, while those 'which are intende<f for 
interfacing with. the rest of the system .are TIL 
levels: 

features 
• Standard' supplies 
• Bipolar compatibility 
• Standard package 
• High speed 
• Mlcroprogrammable 

+5V, -12V 
Drives TIL 
24 pin DIP 
;..., 700 kHz 
100 words 

• Subroutine capability 
• Expandable 

,Return address register 
Up to 4 CROM's 

applications 
• Standard IMP instruction sets 
• Expansion of standard instruction sets 
.' Custom instruction sets 
• Custom application control programs 
• Control of 4 to 32-bit microprocessors when 

used with Register and Arithmetic Logic Unit 

Dual·ln-Line Package 

1~---------'2' . 
NJCND VOG (-nv) 

01(7) 2 23 NFl£N 

TQIIVIEW 
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, absolute, ma'ximumratings 

All Input or Output Voltages With Respect 
to Most positive Supply Voltage (Vss ) 

Operating Temperature Range 
Storage Temperature 
Power Dissipation 

+O.3V to -20V 
OOC to+7QoC 

_ -65°C to +150°C 
1W Maximum at +25°C 

Note: Maximum ratingi indicate'limits beyond which permanent damage may occur. Continuous'operation at these limits 
is not intended and should,be limited to those con,ditions specified under dc electrical characteristics. ' 

electrical ch~racteristics 

(T A = OOC to + 70°C; Vss = +5\1 ±5%; V GQ ~ -12V ±5%. V LL = GND) 

PARAMETER' CONDITION'S MIN TVP MAX UNITS (Note 2) (Note 2) 

Logic "1"lnput (MOS and TTL) (V'Nt,.1 (Note.l) Vss -1 V 
I 

/ 

Logic "O"'lnput (MOS) (V'N(OI) Vss ~ 7,0 V 

Logic "0" Input (TTL) (V'NIOI) Vss - 4.2 V 

Logic "0" Input Currerit (TTL) (I,N(O)) V'N = OV -1.75 mA 

Input Leakage Current (MOS) (I d V'N = +5.0 to -12V 2 J.lA 

Logic "I" Output (MOS) (VOUTllI ) Vss - 0.6 V" 

Logic "0" Output (MOS) (VOUTlOI) Vss -,8.0 V 

Logic "I" Output (TTL) (VOUT (1)) lOUT = 0.2 mA 2.4 V 

Logic "0" Output (TTL) (VOUT(OI) lOUT = -2.0 mA 0.4 , V 
-

Pull·up Transistor "on" Resistance (RpuLL,up) (Note 1) V'N = Vss - 1.0V 3.0 '5.0 kn 
-

01(0} - DI(7} Input Capacita"-~ (Cs) V,i-! = VSS. fT 'C 700 kHz 5.0 .10 pF 

NJCND. ENCTL. LOCSH. HOCSH Input Capacitance , V'N = Vss. fT = 700 kHz 11 14 pF 

Clock Input Capacitance (Cel V'N = Vss. fT = 700 kHz 
I 

.. 
30 40 60" pF 

Clock "I" Level (V 1/>(1)) (Note 3) Vss ~ 1.0 Vss V 

Clock "0" Level (VI/>(Ol) VGG VGG + 1.0 V 

Load Capacitance For 01(0}. (11. (2). (3) (Cd 25 pF 
, HOCSH. LOCSH 22 pF 

ENCTL. NFLEN' 20 pF .. 
J 

NCB(O}. (I). (21. (3) 5p pF 

Power Dissipation (Po) (T, - T8 Equal Width) f = 700 kHz 700 950 mW 

Note 1: hlternai pullup provided for TTL inputs. Refer' to Figure 3, end text. 

Note 2: Max. • most positive; Min. = most negative. 

Note 3: Clamp diodes and series damping resistors may -be required to prevent clock overshoot. 
I 

\ 
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FUNCTIONAL DESCRIPTION 

A- block ,diagram of the Control and Read Only 
Memory (CROM) chip is shown in Figure 1. 
The ROM provides storage for one-hundred 23-bit 
microinstructions. This .. is sufficient to imple
menta macroinstruction set comparable to many 
mini-computers. or to provide a control program 

directly in microcode. In cases where larger pro
grams are desired. up to four CROM chips may 
be used in a single processor. (CROM's which 
implement 8- and 16-bit instruction sets are 
available as standard productS.) 

\ . '. 

o Ie MASTER 19Z7 

v.r+SV)~ 

VLL'(GND.~ 

v .. H2VI.£E>--

.,E>-
~m>

"IE>-
... IE>--

ENCTL 11>---1 

CltIP 
ENAIU 

JUMP/FLAG 
AOO~ESS 

-l00WOROSX 23 lOTS 

CONTROL LOGIC' 

...--====--< 1 IUCIO 

CARRY' 
SlfIFT 

CONTROL 

FI~URE 1. CROM Block Diagram 

TABLE I. IMP Microinstruction Word Formats 

ARITHMETIC INSTRUCTIONS. 

I/O INSTRUCTIONS 

JUMP IIIITRUeTiONS . re 2 r I. II " I ,,, " ,". 're"111·'l.",·,II,2G121 I
U , , 

) CTL . JAOOR \ JeONO CONTROL , 

. . , 
JSRIllET Jue 

/ 
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A simplified version of the 'ROM bit functions is 
-indicated in Table I. For, explanation purposes 
the functions have, been divided into three classes, 
The class is s~cified by the control fields, which 
are also \ used for special functions. The arithmetic 
class allows specification of the registers to be 
loaded on the A and B·bus of the RALU, the 

, ) 

ALU operation to be, performed (AOP), a shift 
operation arid the register to be loaded from the 
R·bus. The I/O class provides fields for addressing 
a register for data output arid a regi~ter for data 
input as well as setting (SF) and/or resetting 
(RF) one of 16 external control flags to indicate 
the type of I/O transfer. The microinstruction 
jump class provides a 9-bit address field; selection 
of up to 16 jump conditions (JCOND), an uncon
ditional jump command (JUC) and specification of 
a subroutine jump or returr;l (JSR/RET). (The 
jump condition and flag logic is provided off. 
the chip to save pins. Standard product bipolar 
MSI circuits are available which provide eight 
control flags in a single addressable latch and 8 or 
16 jump conditions with a single multiplexer.) 

The ROM has 9 programmable address inputs 
which come from the ROM address register (RAR). 
The RAR is a 9-bit synchronous counter with 
parallel load inputs which normally counts sequen
'tially through ROM addresses. When a program 
branch is desired the contents of the RAR may be 
altered by parallel loading from one of several 
sources. One possibility is to load an address 
specified by the microcode stored in the ROM. 
This may be either a conditional or unconditional 
branch. Conditional branches are controlled' by' 
the jump condition input (NJCNO). An external 
jump condition multiplexer drives NJCND and 
may apply one of up to 16 conditions to the 
input. The condition' applied is selected by the 
jump/flag address which is sent out over pins 01 (0), 
(1), (2), and (3) at the beginning of each micro
instruction cycle. Jhe RAR may also be loaded 
from the subroutine address register (SRA). This 
register is loaded from the RAR if a jump to 
subroutine is specified by the microcode. The 
SRA is foaded back into the RAR when a return 
from subroutine is executed. There are tiNo pro
grammable addresses which may be loaded into 
the RAFt These are the address of the instruction 
fetch routine, which will be'lQaded into the RAR 
when a new macroinstruction' is to be "fetched" 
from the system memory, and the address of the 
initialize routine, which will be loaded when the 
power is turned on, The final' method of loading the 
RAR is from the CROM instruction register (CIR). 
This register is loaded from external memory,' 
or an I/O device, with a macroinstru'ction to be 
executed. The, CIR is loaded into the RAR a's 
commanded by the microprog~ammed "fetch" 
routine. The CI R bits are masked by the outputs 
of the Address Control ROM (ACR) before being 
loaded into the RAR. The masking is used to set 
bits which are not part of the instruction opcode 
to zero. There are 12 masks available; the one used 
is select~d by the current contents of the CIR 

(i.e_. each instruction selects ,its own mask). The 
selection code and masks are both programmable. 

The HOCSH and LOCSH (High and Low Order 
Carry/Shift) sjgnills are used to implement carry 
and shift operations: LOCSH is used to provide a 
low order carry in for the ALU. This is useful for 
incrementing. two's complementing a number or 
emitting (serial) bit patterns to theALU. During 
circular shift operations HOCSH and, LOCSH are 
tied together by an internal transistor, allowing 
shifts to ,propagate between the most and least 
significant ALU bits. 'In the case of open shifts 
the HOCSH and LOCSH pins provide trailing 
zeroes to' be shifted into the ALU. 

Control information from the CROtl/! to the RALU' 
is sent over four time-multiplexed lines (NCa(O)' 
(lL (2), and (3)). Four 4-bit commands are sent 
each microinstruction cycle. These lines go to all 
RALU chips in 'parallel. The enable control pin 
(ENCTL) and the chip enable circuitry are used 
for systelT)s having more, than one CROM (for 
microprograms with more tha~ 100 words). 

Details of signal functions and timing are presented 
in the following sections. Positive true logic signals 
are used ("'1" = more positive voltage, "0" = more' 
negative voltage). Signal names beginning with N 
are complemented signals. 

FUNCTIONAL DESCRIPTION OF SIGNALS 

The timifl9 diagram (Figure 2) is divided into 8 
time intervals (T, - r a) based on the 4-phase non
overlapping' clocks. the clock inputs have MOS 
levels of +5V and -12V and occur during the odd 
time intervals. Thus phase 1 is a logic "0" (-12V) 
during T, and a logic "1" (+5V) during T2 - Ta. 

Commands 

The command outputs to the RALU occur on pins 
20, 18; 19, and 17 which correspond to command 
bits NCB(Q), (i), (2), and (3). The command out
puts are complemented MOS signals and are multi-

, pie xed over the 4 odd time intervals in each cycle 
(T"T3 , Ts, T 7 ). Outputs aredrive~ negative to 

'Iqgic "0" during the, even time intervals. ,The 
command functions' for each bit are indicated in 
the diagram. During T, , the three least significant 
command bits specify the address of the register 
to be loaded onto the' A-bus. Registers R, - R7 are 
addressed by binary values of 1 - 7 respectively. A 
value of zero causes the A-bus to be set equal to, 
zero. The fourth command bit is used to enable 
stack operations. If NCB(3) is at a logic "1" (most 
positive level), no stack operation occurs. If it is at 
a logic ~'O" stack operations are enabled, but will 
only occur if, the A or R-bus address is zero. If 
the A-bus address is zero the stack will be PIJlled 
onto the A-bus. If the A-bus address is zero,the 
R-bus will be pushed onto the stack. 
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SIGNALS LOGIC TIME INTERVALS . PIN PIN 
INote 11 LEVELS T1 I T2 I T3 I T4 T6 T8 ~ T7 ~ T8 FUNCTION NO. 

~ 
., 

MOS 

~ 
INPUT 16 

." MOS INPUT 15 

\.-J " 
~ MOS 

"--./ 
INPUt 14 

.., MOS 

.~"~ 
I"IPUT ' 13 

~ 
Air NCBIOI MOS "0" IJi! "0" mill OUTPUT 20 

NCBI1I MOS Ai .~" iii 140/• AClJi "0" lIT .~" OUTPUT 18 

NCB(2) MOS 111 "0" 12 .~" l!TtlJ .~" 1!2 "0" OUTPUT 19 

NCB(3) MOS miCl< .~" 1miJ5 .~" ffii .~" i70 .~" OUTPUT 1" 
.I2AIA \ 

DIIOI.I1I;121.(3) TTL J/FL I 
AQDR" OON'T CARE INPUT IDCI I DATA I : "~=~:) , DC ' 110 9.8.10.1 

\ lOUT) 
DII41.151.161.11I TTL DON'T CARE DC INPUT 6.4.3.2 

£Q.t!!l!QJ. 
'~"I; I ENCTL MOS 10UTI "JFETCH /lNIOUTI • .. UNSPECIFIED OUTPUT ___ 'I/O 

11 

NFLEN TTL "I" ~I.. "II. .. I' Ifn'!l" t--- "1" ~ OUTPUT 23 

~ 
NJCND TTL, ~JCOND -I- DON'T CARE IDC) ---t DATA I DC INPUT 1 

/rom IINOI. 3) I "I" I- INot.21 ' ~ "I" I HDCSH MOS 
10UTI I~~i) HIGH' .. 

liN) IMPEDANCE' 10UTI §lil!'f1ll01 I/O 22 

LOCSH MOS DC ~"1" UNi+L.O.CARRY -1 "I" I §m!TU/O) " I/O 21 
, lOUT) lOUT) 

""te1: A positive true logic convention is' ",sed for all sig"~S except cloc,kl. Signa1 names beginning with N a,. complemented 
lips. . 

Not.'2:' HOCSH at T4 and T5 is in the TRI-$TATE high impedance output mode of CROM toad drivers. 

Note 3: "1" {OUn means CAOM is driving this node to the l09iC "1" level during the defined interval. ~OI' tlO linea the logic 
state is definei:l as "in" or "out," Input or output nodes are defined only as "'" or "0:' ' 

.' . ( 

FIGURE 2. CROM ';riming Diagram 

During t3 the three least significant bits specify 
the address of the register (R 1 - R7 ) to be loaded 
on the" B-bus. -rhe most significant bit specifies 
that the A-bus is to be' complemented when it is 
transferred to the lA-bus. During T 5 NCB( 1) and 
NCB(ci) spe~ify the AlU operation to" be per· 
formed, while NCB(3) and ,NCB(2) are used to 
specify control funct'ions! 

I 

Duri,ng T 7 the three least significant bits ,specify 
the address of the register (R, - R 7) tQ be loaded 
from the R-bus. The most significant bit specifies 
that the R·bus' is to be set equal to the output of 
the I/O multiplexer rather than the shifter .. 

/ 
Oata 

Instructions to the CROM are transferred over the 
data input lines (01(0) - OI(7t)ihto bits 0 -7 of 
the CIR. (Bit 8 of the CIR is loaded from the 
NJCND input.) Data input occurs at'T 7~As with 
all TTL Inputs on the CROM a 3k -5k p!;JlI-up is 
provided ,on the chip to insure an adequate logic 
"1" level (see Figure 3): The pull-up is provided 
by an MOS tranststor which is turned on during 
the data inpqt interval IT7 ). Signal lines DJ(O)-
01(3) are also used to' output a, 4-bit address to 
the controt fiags ~nd jump conditions. This ad
dress output becomes valid during T1 and l)1ust 
be stored in an external latch at the end of T,. 

@) Ie ,MASTER 1977 

Control Signals 

The enable control (ENCTL) is a "wired-or" signal 
line reql,lired for operation' o~ multipl,e CROM's. 
It provides a logic "1" output at T 2 - T 4 whenever 
a branch to the instruction fetch routine occurs, 
and responds toa logic "1" input at T 2 - T 4 by 
executing a branch to the instruction fetch routine 
and disabling if the instruction has not been, 
implemented in that particular CROM. The flag 
enable (NFLEN) control output is used to set or 
reset flags addressed by', 01 (0) - 01 (3) at T, of the 
current cycle., A logic "0" output at T2 specifies 
setting of the addrllssed flag while, a 'Iogic "0" 
output, at T 6 sp~cifies resetting. 

MisC!I"aneous Si~als 

The jump c,ondition input line (NJCNO) isus~ to 
input conditional branch information at T, and 
T2 as spe~ified by thl! jump condition addressed,by 
OI(O} - 01(3) at T1. If the inpUt is a logic "0" 
and a conditional branch has been specified for 
the current cycle, a br,anch will occur. The NJCNO 
input is also used to load data into CI R(B) at T 7' 

The high and low order carry/shiftlines (HOCSH 
-and LOCSH) are used to proVide shift and carry 
information to the RALlLchips. If a circular shift 
'has been specified, H()CSH and, LOCS.., 'are con
nec~ed together on the CROM during T 7 and T 8 

, bY,- a low on-resiStance MOS transistor, switch. For 
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r---" --, '-- --' -, --" -l 
I Vss ' -1 v. I 

Ec:::::::~v. ~"3~" ~,~ 
+vss 

v" 

-1 

-1 

VOG 

v .. 

,---L_", .'LEN. 
'--.....,.-,.-,./ Ne.llI: 131 

011.1·131 .NLY (VOG 

" -L 

( V .. 

~ 
VaG 

-1 L.CSHC~:::J--1~~~-t---:-1 

I 

: -1 
I "". ~ "1 t-""1-T---(=::::=j ENeTL 

l _____ -= ___ ~_~·~.~J 
NOTE: INPUT PROTECTION ON ALL INPUTS. 

FIGURE 3. CROM Driver and Receiver Buffer 

the case of a circular left shift HOCSH serves as an 
input driven by the most significant RALU and 
LOCSH serves as an output to the least significant 
RALU and follows the voltage input at HOCSH. 
The direction of data tr·ansfer is reversed for circular 
right shift. In the case of opim ended shifts the 
CROM output (LOSCH for left shift .and HOCSH 
for right shift) provides a logic :"" to the RALU 
(since the shift data is complemented this will pro· 
vide a trailing "0" for the shift operation) and 
ignores the shift input data from the RALU. The 
carry input to the least significant RALU is pro· 
vided IlY LOCSH at T 4 and T 5. The overflow and 
carry flags 01'1 the RALU are enabled by the output 
of HOCSH at T 1. A logic "'" input is required to 
HOCSHat T3 . Thisline is'precharged toa logic "'" 
atT 2' A logic "'" input is required for LOCSH afT2 

and T 3. The LOCSH input will be precharged to a 
logi~ ",. .. at T 1 when connected to CSHO. of an 
RALU. 

SIGNAL TIMING SPECIFICATIONS 
The timing specifications for all CRQM signals 
are shown in Figure 4. These speCifications apply 
over the complete range of recommended operat· 
ing. conditions. Time intervals 'are defined with 
respect to the 10% and 90% points of the four 
MOS clock inputs. The. command outputs· on 
the NCB bus become valid within the first 
85 ns of the odd time intervals. These lines 
are driven to a logic zero within the first 85 ns 
of . the even time intervals. The jump condition 
and flag address outputs' on 0,1(0) - 01("3) 
become valid within the first 80 ns of T1 and 
remai n valid. for at Ileast 10 ns after the 90% 
point at the end of T 1. Data inputs to all 
01 lines must be valid for c;lt least the last 
35 ns of T 7 an~ must remain valid until the 
10% point at the start of Ta. Timing for. the 
remaining signals is similar. (Note that signals may 
not change state during "valid" time intervals.) 
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OCIIII.I1I.C21.C31 

DICOI.UJ.CIl.C31 

DlI41.15l,C11.C1l 

'N.LEJi 

UN. 

HOC .. 

lOCSll 

T1 12 T3 T. T5 T& T7 T8 

''''' .... .... ,"" 11%10% 90%10% 111% '1% 10%80% .... ,"" "" .... 
I • 140 .. M,. ~ IlD ns MIN • ·14OItSMIN I ~ IlIMMIN " 140 nsMiN ~ 131nsMIN " 140MMIN < 130 m MIN 

-r"\ l/ ~ -
1\ 1I 

~, -
1\ l/ r-

,.... 
1\ 1I 

l-

\ 

Q, " '. 
I 

TO T3 T5 

~ ~ ~D ~D ~. ... I ... 15 .. .. " . 86ns 
MAX MAX 'MAX MAX MAX 

.I/.l 

~~ .... ,.. , 

~ 

to,. I "11" 
MAX OUT 

'38m I 
MAX OUTPUT DATA VALID 

V~LlO INPUT REQUIREDl 

~ MIN 

snVALID ..... 
~ 

IS .. 

.....!'~ 

.. CONO VALID 

~ 30. 
MAX 

iiVmI )", .. 

W ~ ,a .. ... 
MAX MAX 

~ MIN 

I 

1 

NOTl 1: t, AIOft-' •• MAX. 
IIOTEi: ROTATE '.UT VALI~ ,.~ MIN. 
MtTE 3: ROTATE OUTPUT VALlO .... I. 

',~ MAX 

• \'5,. 

-~ 

I 

"''', ,. 

, 

"1" 

~~ 35,. 
M'N 

" 

CARRY OUTPUT 

~ I MAX 

T ,PERIOD s ,'- MAX 

.. 
T7 

~ I fMAN. 
86ns , 8 ... 
MAX .AX 

'DATA 
INPUT 

~\'!--
35 .. 

~ 

DATA 
INPUT 

~~ 35 .. 
MIN 

,. 

i 

I 

, 

R~SETVALID .... 
.~ ~ MAX 

IS .. , ... 
~i!!-- f--!'~ 

DATA 
INPUT 

~ 
\ 3.,. 

~ 

"'" 

~ .... 
MAX 

"'" 

~ 10. 

MAX • 

'FIGURE 4. CROM Sijjnsl Timing Specifications 

ITA - O°C to +70°C, VSS· +5V :1:5%, VGG - -,12V :1:5%, VLL -GNDI 

,\ 

, 

~ .. .. 
MAX 

\ 

I 

~ ~3 
::A~ro=JT 

~ ~3 
~;IO~ 

I 

, 
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physical dimensions 

t---------1.290------'-,---~_I1 
MAX 14 ',~ 

11 
0.530 0.550 

PINNa. 1 
IDENT ~~~~~~~;r;;~~~~~rT.;t . . MA' ir· 

MAX MAX 0.200 r,::0.610:=,l 1_°·61°1' " 

r .:t= Jffimmffl¥ 
I 0625 +0.025 I 0.070 I I I 0.100 II 0.018 ~,~5 1----. -0.Ol5~ to.Ol0 I-- --I I-to.OlO --II-- to.002 

Cavity Dual-In-Line Package IDI 

ordering information 

The basic CROM device is available with a variety of different microcode masks to tailor it to different appli
cations. The mask versions defined so far include: 

IMP-16A/521D 
IMP-16A/522D 
I MP-8A/520D 
IMP-4A/521D 

l6-Bit Standard I nstruction Set, 
l6-Bit Extended Instruction Set 
8-Bit Standard Instruction Set 
4-Bit Standard Instruction Set 

Millufact.red under on. " more of thi ,." .. in, u.s. pat,.t" _,_31897li11 ... !m!97~3S8d!t..L'71. 3323071. 3381071. 3401542. 3421025. _. _. 3518750. 3519197. 3557431. _765. 
35662.18. 3571630. 357_. 3579059. 35931169. 3597640. 3607469. 3617859 ... 31312. _. _131 ...... ',. 3651565. 369~48. , 

-National Semiconc!uct« Corporation , ' 
2900 Semiconduclor Drive. Senla Clara. California 95051. (408) 737-6000/TWX (910) 339-9240 

National Semiconductor GmbH' 
808 Fuerslenfeldbruck. InduslrlaBlrasae10. waBI Garmany. Tele. (08141) 1371/Talex 05-27649 

National SemICQllductor '(UK) Ltd. ' 
Larkfield InduSlrlal Estate. Greenock. Scolland. T81e. (0475) 332511Tel8x n8-632 

NatloNl does not .;sume any reSf)Oflsibilit, for ust of a, circuitry d.scribed; no circuit Jltfftt licenses art i .... li.di IDII NatiGnal rtStrves tflt rieht, .t III, tiN wittlout JtOtice, to ehl .. " Aid c:io:uitry. 
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IMP-OOAl520 'MOS/LSI register and· arithmetic 
logic unit (RALU) 

general description 
The I MP-00A/520 is a member of a new family of 
microprocessor elements, and is a monolithic 
MOS/LSI circuit utilizing sta~dardP-channel, en
hancement mode, silicon gate technology. It pro
vides . a 4-bit slice of the register and arithmetic 
portion of a general purpose cohtroller/processor. 
RALU's may. be stacked in parallel for longer 
word lengths. The RALU is designed to be used 
with other members of National's IMP family 
(in particular the CROM) to form a complete 
processor. Each RALUprovides 96 bits of 
storage in the form of 4 bits in each of 7 
general registers, a status register and a 16-word 
last in, first out (LIFO) stack. The arithmetic and 
logic unit performs ADD, AND, OR and exclusive 
OR 'operations on true and complemented data 
from the registers at ne.arly 106 'Operations per 
second. A shifter is provided for single bit left or 
right shifts and an I/O data mUltiplexer for 
communicati.on with an external data bus. Control 
is provided over a 4-bit, time multiplexed command 
bus. !. 

The RALU operates on +5V and -12V supplies 
with 4-phase, non-overlapping clocks. Signals which 
are ·intended for interface with the MIV!5751 
CROMare MOS level, while those which are 
intended for interface with the re.st of the proc
essor system are TTL levels. 

features 
'. 4-bit slice of register 

and ari'thmetic logic block 
Expandable to 

32-bit word 

block and connection diagrams 

@ Ie MASTER 1977 

,.. Arithmetic and 
logic operations 

• 7 geheral purpose 
registers 

ADD, AND, OR, 
Exclusive OR 

Functions not 
pre-assigned 

• 4-bit status 
register 

Overflow, link, Carry, 
general flag 

• 16 word stack 

• Multiplexed 
I/O data bus 

• Multiplexed command bus 

• High speed operation 

• Standard supplies 

• Bipolar compatibility 

• 4-phase clock 

• Standard package 

applications 
• General purpose proceSsor 

last in, first out 

4-bit, bipolar 
compatible 

4-bit MOS levels 

-700kHz 

+5V, -12V 

Drives TTL 

Non-overlapping 

24-pin DIP 

• Distributed and multiprocessors 

• process controllers 

• Machine tool controllers 

• Small business machines 

• Terminal controllers 

• Test ,system and instrument control 

.• Traffic controller 

Dual-In-Line Package 

TOP VIEW 
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abs~lute maximum Tatings 
All Input or Output Voltages With Respect to 

Most Positive Supply Voltage Vss 
Operating Temperature Range 
Storage Temperature 
Power Dissipa~ion 

+0.3V to -20V 

O°C to +70°C 
-1>5°C to +150°C 

lW Maximum at +25°C 

Note: Maximum ratings indicate limits '~eyond which permanent damage may 'occur .. Continuous operation at these limits 
is not intended and should be limited to those conditions specified under de electrical characteristies. 

dc electrical characteristics 
(T A = O°c to + 70°C, Vss = +5V ±5%, V GG = -12V ±5%, V LL ':. GND) 

PARAMETER CONDITIONS MIN 
(Note 2) 

TVP MAX 
(Note 2) UNITS 

Logic "f" Input (MOSand TIL) (VINI !)) (Note'l) 

Logic "0" InPut (MOS) (VINIOI) 

Logic "0" Input (TIL) (VINlol) 

Vss -0.8, 

VIN =OV 

V 

V 

V 

mA Logic "0" Input Current rtTL) (lINIOI) 

Input Leakage Current (MOS) (ld 

Logic "1" Output (MOS) (VOUTI!)) 

Logic "0" Outpu~ (MOS) (VOUTIOI) 

logic "1" Output (TIL) (VOUTI1I ) 

Logic "0" Output (TIL) (VOUTIOI) 

VIN = +5.0V to -12V 

Vss -7.0 

Vss -4.2 

-1.75 

2 p.A 

Vss -0.7 V 

Vss -8.0 V 

louT =0.2 mA 2.4 V 

lOUT = -1.6 mA 0.4 V 

Pull-up Transistor "on" Resistance (PPULL.Up)(Note 1) 

Signall.ine Input Capacitanc~ (Cs ) for SELECT, SVRST, 
SININ, DATA (0), (1), (2), (3) 

VIN = Vss -1.0V 3.0 5.0 k.l1 

VIN =VSS,fT = 700kHz 7.0 10 pF 

CSHO, CSH3 Input Capacitanclll,(Cs) 

Clock Input Capacitance (Cel 

VIN =Vss , fT = 700 kHz 11 14 ~F 

VIN =Vss, fT = 700 kHz 30 40 55 pF 

Clock "1" Level (V </>111) (Note 4) 

Clock "O",Level (V</>loll 

Vss - 1.0 

VGG 

Vss V 

VGG + 1.0 V 

Load Capacitance for DATA(OI. (1), (2), (31. 
CSHO, CSH3 (Cd VIN = OV, fT = 700 kHz 25 pF 

CVOV, FLAG 
STFL,NREQO 

Current Sinking Resistors Required on CYOV, 
STFL,NREQO (RSINK )' (Note 3) 

Power Dissipation (Po) (T 1 - T B Equal Width) 

From Pin to VaG 

f = 700 kHz 

Note': Internal pull-up provided for TTL inputs. Refer to Figure 3 and text. 
Nota 2: Max· most positive; Min = most negative. 

4.6 

20 pF 
30 pF 

5.8 k51 

600 800 \mW 

/ 

Note 3: Required to drive 74H loads. Larger resistance values may be used to drive standard or low power TTL. 
Note 4: Clamp diodes and series damping resistors may be required to prevent cloCk overshoot. 

; 

FUNCTIONAL DESCRIPTION OF RALU . 

A diagram of the RALU is shown in Figure 1. 
Seven general registers, (labelled R,-R 7 ) are pro
vided. Any of the seven registers may be loaded 
onto the A- o( B-bus for processing by the 
arithmetic and logic unit (ALU). The data on the 
A-bus may be complemented before being loaded 
on the IA-6us, which serves as the input to the 
ALU. The operations which may be performed 
by the ALU are ADD, AND, OR and exclusive 
OR. T~e ADD operation adds -IA and B and the 
carry (CSHO) from pin 14. A carry output (CSH3) 

'is provided by pin 11. The result of the ALU 
_ operation is avail'able to the shifter via the S-bus. 
The shifter provides a one bit left or right shift 
(or no shift) and transfers the shift information 
in and out of pins 11 and 14. Output data from 
the shifter may be returned to any of the 
registers over the R-bus. 

A 16 word last in, first out stack (LIFO) is provided 
and may be accessed over the A- and R-buses. 
When the bottom word' of the stack becomes non
zero a stack full signal (STFL) is provided at pin 3. 
Sta~us information is provided by a 4-bit status 
register. Link, Overflow, Carry and Flag indicators 
are provided in bit positions 3, 2, 1 and 0 
respectively (where bit- 3 is' the most significant 
bit). The Link flag may be included in shift 
operations tunder control of the Select input) 
and the Overflow and Carry flags provide informa
tion on the result of ADD operations. A general 
purpose status flag (Flag) is also provided which 
may be used for interrupt en,able or other func
tions where it is desirable to sav,e status bits on 
the .stack. Also, the Link, Overflow and Carry 
functions may be disabled, allowing these flags to 

, be used for general purpose application. This is 

i 

I 

~A~AL-----------------------------------------------------------------~--------------~----------~ 
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FIGURE 1. RALU Block Diagram 

described in th!! section 'detailing control signals 
for the ~ALU. 

Communication between the RALUand the rest 
of the system is provided by the I/O data multi
plexer. This logic provides for loading the R-bus 
from the ext~rnal data bus, as well as send ing 
data from the A- and R-buses. Details of signal. 
functions and timing are presented in the following 

, sections. Positive true logic signals are used ("1" = 

most positive voltage, "0" = most negative voltage). 
Signa~ names beginning with N are complemented 
signals. ' 

FUNCTIONAL DESCRIPTION OF SIGNALS 

Signal timing for the RALU is shown in Figure 2. 
The timing diagram is divided ihto 8. time intervals 
(T 1 - T 8) based o,n the 4-phase non-overlapping 
clocks. the clock lnputs have, MOS levels of +5V 
lind -12V and occur dUring the odd tilT!e intervals. 
Thus phase 1 clock is a logic "0" (-12V) during' 
T 1 and a logic "1" (+5V) during T 2-T 8. 

Commands 

The command inputs to the, RALU occur 'On pins 
21,19,18., and 20 which correspond to command" 
bits NCB(O), (1), (2). and (3) respectively. The 
cQmmand .inputs are complemented MOS signals 
and are multiplexed over the 4 odd time in(ervals 
in each RALUcycie (T1, T3 , T5 , T7 ). The 
inputs must be driven negative. 'to_ logic "0" 
during the even time intervals. The command 
functions for. each bit are indicated in the diagram. 
During T 1, the three least-significant command 
bits specify the address of the register (Rl-R~) 

(§) Ie MASTER 1977 

to be loaded on, the A-bus. If NCB(O), (1), and 
. (2) are all logic ''1'' the A-bUs is set equal to zero. 

,The fourth command bitNCB(3) is used to,enable 
stack operations. If NCB(3) is at a logic -"1 'e 
(most pOsitive level) no stack operations occur. If, 
it is a logic "0", stack operations are enabled, but 
will only occur if the A or R·bus, address is zero., 
If the A-bus address is zero the stack wilt be pulled 
onto the A·bus. If the R-bus ~ddress is' zero, the 
R·bus will be 'pushed onto the stack. 

During T 3 the three least-significant bits specify 
the address of the register (R t -R 7 ) to be loaded 
on the B-bus. '(Note that stack and flags cannot 
be accessed over the B-bus. An 'address of zero al
ways gives zero data, however, NCBX's = all 1 '5.) 
The most-significant bit specifies that the A-bus 
is to be complemented' when It is transferred to 
the lA-bus. . 

During T5 , NCB(l) and NCB(O) SPeCify' the ALU 
operation to be performed as foilows: OO-AND, 
O1':'XOR, lO-OR, l1-ADD. NCB(3) and NCB(2) 
are used to specify control functions as foliows: 
OO:"No-OP, Ol-R-bus control, 10-shitt S-bus left 

. l-bit position during transfer to R'bus, ll-shift 
S-bus right ,l-bit pOSition during transf~r toR·bus. 

The R·bus control code is used in conjunction 
'with the I/O control bit (f'JCB(3) at T 7) and 
the BVte input (SININ at T 5) to set the value 

. of the R·bus as shown below and in' Table- I 
(RALU command code summary). ' 

During T 7 the three least significant bits specify, 
the address of the register (R t ,-R 7 I,to ~e loaded 

,\ 
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SIGNALS' 
LOGIC TIME INTE RVALS PIN PIN 

LEVELS T1 T2 T3 T4 T5 T6 T7 T8 FUNCTION NO. 

~, MOS 

~ 
IN 2 

CLOCKS 

~3 MOS 

."-----' IN 1 

¢. MOS /\ IN 23 

~7 MOS \. r- IN 22 --COMMAND 
NCB(O) MOS Ali "0" iiO "0" ALUO "0" Ro "0" IN 21 

NCB(l} MOS Ai "0" iii "0" Ar01 "0" ii"i "0" IN 19 

NCB(2} MOS Ai "0" li2 "0" CTLO "0" R2 "0" IN 18 , 
NCB(3} MOS Si'ACR "0" COMP "0" CTL,1 "0" ii5 "0" IN 20 

DAT~ 

1 1 1 
DATA I "1" DATA(01.111.(21,(3} TTL R BUS(OUT} A BUS(OUTI "1" (OUT)3 1/0 17,5,4,7 
INPUT (OUT) 

CONTROL :1 SELECT 
SELECT TTL Don't Care (DC) 

t=DC 
IN, 13 

SVRST TTL DC , SVRST DC IN 9 

CYOV TTL CARRY OR OVERFLOW -I- "1"- OUT 15 

FLAG TTL f--FLAG "I- "1" OUT 16 

STFL TTL STACK FULL ·:'1 - "O"~ "1" OUT 3 
Ii 

NREOO TTL f--R-O "I- "1" .. I "0" R7li OUT 6 
!!1!§£ MOS·T5 

I SIN IN 
TTL·T7 

Don't Care (DC I BYTE DC SIGN DC IN 10 

CSHO MOS 
"1" 

f4-HIGH IMPEDANCE'-
CARRY "1" SliiFf.1I0 14 

(OUT) (IN) (OUTI 
110 

'. 

CSH3 MOS 
OVCEN HIGH I "0" CARRY "I" SHiFf 1/0 110 11 

(IN) IMPEDANCE 2 (OUT) (OUT) (OUTI 

Note 1: A positIVe true logic convention is used for all signals (Le., "1"" more pOSitive voltage, "0" '" more negattvevoltage). 
Signal names beginnmg wtth N are complemented signals 
HoteZ: CSHO and CSH3 high impedance state for intervals T2 through T4 is the TRt·STATE mode tor output drivers. 

Note 3; "1" fOUT} means RALU is driving thiS node to the "1" logic level during the defined interval. For bidirectional 1/0 
lines the logic state is defined as "in" or "ou,t." 

FIGURE 2. RALU Timing Diagram 

from the R·bus. The most·significant bit specifies 
that the R·bus is to be set equal to the output of 
the 1/0 multiplexer rather than the shifter (unless 
R·bus control was specified at T 5)' Reference 
R·bus control states Table I. 

Data 

The data transfers between the RALU and memory 
or peripheral devices occur on pins 17, 5, 4, and,7 
which correspond to data bits DATA(O), (1), (2) 
and (3) respectively. During T 1 and T 2 the data 
lines are driven with the value of the R·bus which 
occurred at the end of the previous timing cycle, 
This output may be used by the CROM chip for' 
conditional branch inputs, During T 3 and T 4 the 
data lines are driven with the value that was 
loaded onto the A-bus during the current timing 
cycl,e, This output is typically used for address 
and data output to system memory or peripheral 
devices, During T 5 and T 6 the data lines are driven 
to a logic "1," During T 7 the data lines are used 
for input to the .RALU from system memory or 
peripheral devices, The data receivers are "zeroes 
catching" so the data lines must not be allowed 
to go negative during T 7 unless the data input is 
to be a logic zero. During T 8 the data lines are 
again driven to a logic "1" by the RALU, As 
with all TTL inputs on the RALU a 3K-5K 
pull-up is provided on' the chip to insure an 
adequate logic "1" level (see Figure 3). The 
pull·up is provided by an MOS transistor which 
is turned on only during the data input interval. 
At other times it is in the "off" or high impetlance 
state, 

Control Signals 

The RALU control lines prOVIde a means of using 
the RALU status flags. The SELECT line is used 
as an input. at T 5 ("zeroes catching") and is unused 
at other times. If the SELECT line is a logic "1" 
at T 5 the Overflow status flag will be selected as 
the output on the Carry or Overflow (CYOV) line 
(pin 15) during the following cycle. If the RALU 
is in the most significant byte of a processor (as 
specified by the Byte input on the SININ line) 
the link status flag will be included in any shift 
that occurs in the current cycle, The shift will be 
a five (5) bit shift with the link in the most 
significant bit position, If the Select input is a 
logic "0" at T5 the Carry status flag will be 
selected a~ the CYOV output and ·shift operations 
will not affect the link. 

The Savel Restore (SV RST) line is used as an 
input during T 5 ("zeroes catching") and provides 
a means of modifying the status flags over the 
data bus. If SVRST is a logic "1" during T 5 the 
status flags will be loaded onto the A-bus during 
the following cycle (at T,), provided the A-bus 
address bits NCB(2), (1), and (0), at T, during 
that cycle are a logic "1," If a pull stack operation 
has been specified by NCB(3), (2), (1), and (0) at 
T" the SVRST input at T 7 will inhibit it and 
instead the status flags will be loaded on the A-bus, 
Table II specifies the control bits and the d~ta that 
occurs on the A-bus at T" The SVRST line also 
causes the status flags to be loaded from the R·bus 
at the end of the following cycle. (The status of 
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- FIGUR~ 3. RAlU Driver and Receiver Buffers 

SVRST during one cycle only aHects conditions \ 
in the following cycle.) This will occur in parallel 
with the loading of any other register specified 
by the R-bus address. Table III specifies the 
col;1trol bits and the results that occur on the 
R-bus. 

The CYOV line provides an output signal indicating 
the state of the CClrry or Overflow status flag as 
determined by the Select input. The Flag output 
indicCltes the stClte of the general purpose status 
flag_ The stack ,full (STFL) output goes true when 
the bonom word of. the stack is non-zero at the 
start of the preceding cycle. The result bus. equals 
zero (NREQO) output goes to logic "0" level when 
the R-bus contains all ;?;eroes. The CYOV, STFL 
and NREQO outputs require an external resistor 
cpnnected to V GG • 

Miscellaneous "Signals 

The SININ line is used to input Information as to 
whether the RALU is in the most or least signifi-

.. cant byte of a processor word (at T 5) and also 
the sign value which is propagated to the most 
significant byte (at :r 7) when tne R -bus control 
function is specified. If SININis a logic "'" at 
T 5 the RALU will enable the functions of the 
most significant byte. The functions enabled are 
inclusion of the Link in shift operations and 
setting the A-bus to zero or sign as specified by· 
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the R-bus control code. If SININ at T 5 is a logic 
"0" the functions are not enabled. 

The carry input (CSHO) and. carry output (CSH3) 
lines are used primarily for transfer of carry and 
shift information between RALU's or between 
RALUand.CAOM. If anAOO oper~tioh is speci
fied, the value of carry input (CSHO) at T 5 will 
be added to the IA and B-bus inputs to the ALU. 
The resulting carry output from the most significant 
bit will occur on CSH3 at T 5' When a left shift is 
specified, the shift output from the most signifi
cant bit occurs on CSH3 at T 7 and T 8 while the 
shift input ("zeroes catching") to the least signifi
cant bit must be provided on CSHO during T 7 

and T 8' The pins exchange roles for a right shift. 
During T 1 the CSH3 inpUt (if a logic "0" at T 1 ) 

is used to enable the Overflow' and Carry flags to \ 
be set tothe result of an ADD operation, if an ADD 
is specified for the current cycle. The Carry flag 
is set equal to the value-of the ripple carry out of 
the most, significant bit of the ALU. The Overflow 
flag is set if there is a two's complement arithmetic 
overflow (i.e. sign of both operands was the same 
and the sign of the result is different). For systems 
using multiple.RALU's \ the Overflow and Carry 
flags of all but the most significant RALU will be 
disabled by the logic "'" output of CSHO generated 
by the adjacent RALU at T l' These flags may 
therefore be used for general purpose functions. 
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" 

TIME 
iNTERVAL 

T1 

T3 

• T5 

T7 

TABLE I. RALl,I Commands 
1A Command Inputs 

COMMAND BITS 1 

NCB(31 NCB(zl'l NCBI1l 

STACK A BUS 

COMP' B BUS 

tTL I 

110 I 
R B~S 

1.B Commarid Codes3 

1 NCB(OI 

ALU 

AlU FUNCTlO~S CTL FUNCTIONS 

NCBllI.IOI @T5 FUNCTION NCI'1I31. (21 @ T5 FUNCTION 

11 AND 11 NONE 

10 XOR 10 R BUS CONTROL 

01 OR 01 SHIFT L~FT 

00 ADD 00 SHIFT RIGHT 

A. B & R BuS ADDRESSES R BUS CONTROL 

NCBI21. 111. (01 ADDRESS 

111 ZEROES. FLAGS. STACK2 

110 BYTE 
R BUS VALUE 

(NCB(3) @T7) (SININ@TSI 

110 Rl 1 0 OUTPUT OF SHIFTER 

101 R2 

100 R3 

1 1 OUTPUT OF SHI FTER 

0 O. 0l!TPUT OF I/O MUXI 

011 R4 0 1 VALUE OF SIGN INPUT 

010 R5 
ONSININ@T7 

001 RS 

000 R7 

Not. 1: Commands are complemented signals. 
Note 2: See text and Tables 1\ and" I for addressing flags and stack. B bus only addresses zeroes. 
Note 3: Logic values shown are values which must be applied to NCB inputs to get indicated results. 

TABLE II. Binary Table for A ·Bus Addressing 
, ITima Interval T1) . 

INPUTS 
RESULTING DATA 

ON A BUS 

SVRST NCB (3). (2). (1). (01 

TABLE III. Binary Table for R Bus Addressing 
(Tima Interval T7) 

INPUTS 

SVRST 
NCB (3) @Current Cvcle 

REGISTER LOADED 
FROMR BUS 

@ Previous Cycle T 5 @ Current Cycle T 1 @ Previous Cycle T 6 
T. and NCB (2), (11. (0) 

@ Current Cycle T 7 

il1.1 0 1,111 All Zero's 
0 1 1 1 0 Contents of R 1 

0 1 101 Contents of 112 
0 1 100 Contents of R3 
0 1 0 1 1 Contents of R. 
0 1010 Contents of R. 
0 1 001 Contents of R6 
0 1 000 Contents of R 7 

0 01 11 Pull Stack 
0 01 1 0 Contents of R 1 

0 01 0 1 Contents of R 2 
0 01 00 Contents of R3 
0 001 1 Contents of fi. 

OJ 001 0 Contents of R. 
0 0001 Contents of R. 
0 0000 Contenis of R 7 

1 1 1 11 Status. Flags 
1 1 1 1 0 Contents of R 1 

1 .1 -1 0 1 Contents of R2 
1 1 1 00 Contents of 113 
1 101 1 Content. of R. 
1 1 0 1 0 Contents of Rs 
1 1 00 1 Contents of R. 
1 1000 Contents of R 7 

1 01 1 1 Status FllI9s 
1 01 1 0 Contents of R 1 

1 01 0 1 Contents of R2 
1 .0 1 00 Contents of R 3 

, 1 001 1 Contents of R .. 
1 .001 0 Contents of II. 
1 0001 . Contents of Rs 
1 0000 Contents of R 7 

o 
o 
o 
o 
·0 
o 
o . 
o 
o 
o 
O. 
o 
o 
o 
o 
o 
1 
1 
1 
1 
1 
1 
1 
1 

'1 
1 
1 
1 
1 
1 
1 

1 

1 1 1 0 
1 101 
1 1 00 
1 01 1 
1 0 1 0 
1 00.1 
1 000 
01 1 1 
01 1 0 
o 1 0 1 
o 1 00 
001 1 
00 1 0 
0001 
0000 

1 '1 1 1 
1 1 1 0 
1 1 0 1 

'1 1 00 
1 0 1 1 
1910 
1 001 
1 000 
il 1 l' 1 
01 1 0 
o 1 0 1 
o 1 00 
001 1 
001 0 
00'01 
0000 

Not Stored 

R. ' 
R2 
R3 
R. 
R • 
R. 
R7 
Push Stack 
R. 
R2 
R3 
R. 
R. 
R. 
R, 
Status Flags 
Status Flags and R, 
Status Flags and R, 

. Status Flags and R3 
Status Flags and R4 
Status Flags and Rs 
Status Flags and Rs 
Status FlagS and R, 
Statu. Flags and Push Stick 
Status Fl. arid R. 
S!1Itus Flags. anil R2 
Status Flags and R3 
Status Flags and RoO 
Status Flags and Rs 
Status Flags and Rs 
Status Flags and R,' 

~: logic valu6S sh!>wn ere what must be applied to NCB 
(which is a complemented signall to get d6Sired results. 

Note: Logic values shown are what must be applied to NCB inputs to get results shown. 
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T' 12' 13 T4 T. Ta 11 TI 

""' 90% 
90% 18% 10% !to% 90% 10% HI% 90% 90% '0% 10% 90% 90% '0% 10% 90% 

• 140MMIN • J30'MMIN 

-\ 
0, r -V 

11 
COMMAND "II" 

NC8ID).(1I,12I,131 ~ MI. .~ MI. 

R BUS OUl 

~ MAX 

OATAIDI.l1I,121,I31 

SELECT,5VRST 

cvov * 
130 AI. 1 MAX 

FLAG 
80"1 MAX VAliD 

.' 
138n5 I 
MAX . STFl* 

SINtH 

CSHO 

VALID 

"". 
--..'!!L-

18", 

~ 

miN 
~ f-

3 ... 

~ 
; 

-WITH EXnllJlAl, .. 1.11t RESISTOR TO V .. _ 
1IOTl: ~AIID.~ -IIO"MAX 

I, 14GnsMIN I, 130MM.N I, 140mMIN I, 13UmMIN • 
'" ~ - Os 

~ -1\ V 1\ I 1\ 
, 

13 15 
COMMAND '~ .. COMMAND '~" 

~ MI. ~ MI. W;L MI. ~ MI. 

A 8USOUT ''1''001 

~ MAX MAX ~ 

BOAs 

.~ 

DATA 
INPUT 
VALID 8005 , I MI. 

NO FALSE 
r4EG TRANSfTIONS 

I 
VALID 

I 

80M I =1 .. I 
MAX "'" OUT 

I ""I VALID MAX "0" 

80 .. J 
MAX "'" OUT 

BYTE INPUT 
VALID 

l5ns 0 .. 

~ ~ 

CARRY INPUT 

~~ 

30" 
~ 

"0" .... 
CARRY 

~ 
MAX OUT DELAY 

FROM 
INPUT 

eo .. OF 

~ ~ . 

T' M'CROCYCL£ nRIOO • ,... MAX 

FIGURE 4. RALU Signal Timing SPecifications 

14Dn,MIN • '10 ns MIN • 
., 

V 
l-

17 
COMMAND ''11'' 

.~ MI. ~ MI. 

0 .. 
MI. "'''OUT 

JS ns .5 .. 80", 

~ ~ ~ 
DATA 
INPUT 
VALID "s;-

MI. 
NO FALSE 

N.~G TRANSITION 

80"1 MAX "1" OUT 

I 

80ns .1 
MAX "'" 

8Dns J''tI'' 
MAX OUT 20· ... 1 MAX VALID 

45-.s 

~ 
SIGN 
INPuT 
VALID 4~n' 

MIN 
'NO FALSE 

NEG TRANSITION 

I 

SHIn OUT 

lifJ INPUT 
288 .. 80 .. 
~ MIN -

NO FALsE 
MG TRANSITION 

5tn OUT 

.~ 
INPUT 

288 .. 10 .. 

~ MIN 
--'-

NO FALSE 
NEG TRANSITION 

I 
338M". 

ITA· ooe to+70oe. VSS· +S.OV ±5%. VGG· -12V ±5'!>. VLL· GND) 
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Recommended Start-up Conditions 

Power supplies must be within specification for 
ten microseconds (10~sl before clocks are started. 
(Note: All internal nodes must be in a discharged 
state before start-up. I When power supplies are 
cycled on and off rapidly the nodes must be 
dischar.ged by running the clocks for one (11 
microcycle (T 1 - T 81 after power is removed from 
the RALU. An internal_ initializ.e pulse causes the 
status flags, registers and the stack to be cleared 

. at power on. 

It'is recommended that STFL and CYOV be tied 
to Vss if not used. 

SIGNAL TIMING SPECIFICATIONS 

T"e timing specifications for all RALU signals 
are shown in Figure .;I. These specifications apply 
over the complete range of recommended operating 
conditions (T A = O°C to +70°C, Vss = +5V ±5%, 
VGG = -12V ±5%1. Time intervals are defined with 
respect to the 10% and 90% points of the four 
MOS clock inputs. The clocks have a maximum 
rise and fall times of 100 ns. The command inputs 
on the NCB lines must be valid a minimum of 55 
nsprior to the end of the odd time intervals (see 
Figure 31. Data inputs to the RALU over the data 
lines must be valid for at least 35 ns during T 7 and 
must nev~r go falsely negative to a logic zero, 
during T 7, due to the "zeroes catching" nature of 
the receiver. It will often simplify interface design 
if input data to the RALU is gated onto the data 
bus during parts of T 6 and T 8 as well as during 
the requ ired interval T 7: The logic "1" outputs 
of the RALU data Jines at T 6 and T 8 may be 
overridden by the data input drive; however, the 
increased power dissipation will lower the maxi
mum allowable ambient temperature for the chip. 
(Note: The logic "1" output drive has a minimum 
impedance of 300n to Vss.I 

The specification of the carry output (CSH31 
applies only when the carry input to CSHO is 
valid prior to the start of T 5 .. If the CSHO input 
is not valid at the start of T 5 then the CSH3 
output will become valid a maximum of 65 ns 
after the input becomes valid. In a typical 16-bit 
application the carry input (CSHOI to the least 
significant RALU willbe valid at the start of T5, 
however, the carry input to the more significant 
RALU's will be delayed,. since it must first be 

physical dimensions 

generated at the CSH3 output of the preceding 
less significant RALU. 

As indicated on the CSHO timing specification, 
the latest the CSHO input can become valid for a 
proper RA LU ADD' operation to' occur is 30 ns 
before the end of T 5. 

The output from CSH3 is valid within 65 ns of a 
valid input at CSHO. In a system with multiple 
RALU's the carry must propagate through each 
RALU and provide a valid input to the most 
significant RALU at least 30 ns before the end of 
T 5' For a system with N RALU's, the minimum 
width of T 5 to allow for carry propagation is 
30 + 65N (N :::; 8). However, this is strongly 
affected by, the carry line capacitance (this 
capacitance should be minimized as much as 
possible, especially for the high order bits). 

For systems where' N is large, T 5 should be 
streched to provide the additional time. Alter
natively the' buffer circuit shown in the figure 
below may be used between RALU's. A single 
buffer between the center RALU's will typically 
reduce the carry propagation time by about 20%, 
however the noise' margi n is reduced somewhat. 

Two carry speed up circuits may be used to allow 
operation of a 16-bit system at a l.4lls microcycle 
time. The degradation of the carry signal's logic 
"1" level with two speed up circuits may be 
significant under adverse conditions. A simple 
circuit to improve this situation consists of a small 
capacitor (12 pFI between the <P5 clock and the 
carry line out of the high order RALU (HOCSHI. 

A 16,bit system using two speed up circuits with 
the compensating capacitor is shown below. The 
minimum width of T5 for this 16-bit system is 
170 ns (valid over O°C to +70°CI. 

'-______ .:::Ho:::~S:::.jH ~ROM ~L:::O=~::.H------...J 

Cavity Oual·ln-line Package (0) 
Order Number IMP-OOH/5200 

Manufactured under one or mQre of the follOWing U.S. patents: 3083262,3189758, 3231797. 3303356. 33J7671. 3323071. 3381071. 340S542. 3421025, 3426423, 3440498. 3518750, 3519897, 
3557431, 3560765,3566218, 3571630, 3575609, 3579059, 3593069, 3597640, 3601469, 3617859. 3631312, 3633052, 3638131, 3648071, 3651565, 3693248. 

National Semiconductor Corporation 
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INS4001 ROM &. I/O ,port, INS4002-1 RAM, INS4003 shift register 
INS4004 CPU, four-bit integrated processing system, '. 
INS400S/INS4009 in a four-bit integrated processing system (FIPS) 

general description 

FIPS is a four-bit, general-purpo.se microprocessor chip 
set designed for application in intelligent terminals, 
traffic signals, rneasuring instruments, numeric control 
and process control systems. It interfaces easily with 
switches, keyboards, displays, and other peripheral 
devices; and it provides. a compact and powerful 
replacement for random logic~n many control systems~ 

INS4oo2, INS4oo3, and INS4004 are standard building 
blocks for system control, I/O, and temporary data. ' 
storage. The INS4001 RoM is mask-programmed to 
customer specifications and holds the application pro
gram for the FIPS controller. The FIPS microprocessor 
can interface directly with up to 4K x 8 of ROM, 
1280 x 4 RAM, and 128 I/O lines. A small amount of 
additional logic will interface FIPS with up to 48 RAM 
or ROM packages .in any combination, and 192 I/O lines .. 
The'minimum system configuration cpnsists of one CPU 
and one ROM. 

The National SemicQnductor FtPS microprocessor is 
fabricated from PMOS, Silicon-gate technology for high 

n;liability and producibility. Its powerfulinstruction set 
includes' binary and decimal arithmetic, conditional 
branch, and.indirect addressing instructions. 

features 

• Genera,l purpose programmab}e microprocessor 

• ,45 instructions, includir:'g: 

Conditional Branch 
Indirect Fetch 
Binary/Decimal Arithmetic 

• l:asy memory expansion to 32K bits of ROM and 
4K bits of RAM ' 

• 16-pin dual in:line package allows compact designs 
, 4'· 

• Parallel operation for higher performance 

• Simple memory and I/O interface for low system cost 

• Second sQurce for the MCS4* microprocessQr chips 
4001, 4002-1, 4002-2, 4003, and 4004 . 

block diagram,.FIPS microprocessor chip s'et 

'" 

I/O AND CONTROL BUS 

~-MCS-4 Is a regis_eel trademark of INTEL Corp. 
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INS4001 256x8 bitmask-programmed ROM and 4-bit I/O port 
\ . . 

The INS4001 is a 2K metal-mask ROM which interfaces 
directly to ~he INS4004 CPU and is u~d to store the 
control program for the FIPS system. Its address decod- . 
ing capability is also used to control the selection of a 
built-in 4-bit I/O port. Data is transferred between the 
ROM and the CPU via a time~multiplexed, 4-bit Data 
Bus. 

ROM OPERATION 

During ROM access, 12-bit addresses and 8-bit data 
words are multiplexed onto the 4-bit Data Bus 
connecting ~he INS4001 with the CPU. (See FIPS Basic 
Instruction Cycle Timing Diagram). During the three 
address periods following a SYNC command from the. 
CPU, addres~es which select one of 256 words pe'r ROM, 
and one of 16 ROM chips, are passed to the INS4001. 
During the next two time periods, 8 bits of instruction 
are 'transferred from the ROM to the CPlJ. A command. 

block and connection diagrams 
, , 

signall (CM) is provided from the CPU, and is used to 
select a ROM bank (group of 16 ROMs). 

I/ei PORT OPERATION 

In this mode of operation, the chip routes data directly 
between the Data Bus and a 4-bit-l/O port which i.s part 

. of the chip. Each chip has the capability to identify 
itself for I/O operations, and to recognize and execute 
I/O commands from the CPU. An external signal (CL) 
may be applied to asynchronously clear the output 
register during normal operation. 

All internal flip-flops will be reset when .the RESET line 
goes low (negative voltage) .. 

Each I/O pin can be selected as an input' or output line 
by metal mask option. Inputs and outputs may be 
selected as direct .or inverted. An on-chip resistor tying 
the inputs to either VDD or VSS is also oPtio~al. 

. SYNC 8 O-------IL-r' ..;.TI::;M;:IN:.G,....,_JI ... :~_-tl-:-___ g ~ : 

"'" J i DO I ~ 
0, 2 ~ 
02 3 ~ 
03 4 ~ 

CM 11 

1100 16 
1/0, 15 
1/02 I. 
1/03 13. 

CL 10 
RESET 9 .- ' 

i060. 

DATA 
BUS 
ilO 
BUFFER 

, 

f 
I 

t 
INPUT 
PORT 

-
'-:- OUTPUT 

':-- PORT 

+ t 

OATAi :~ 
~gs 02 . 

'. 03 

GND Vss 

~Xf~,} 4>1 
CLOCK} .... 
PHASE 2 "'. 

rJru~rSYNC 

L --

-
~ 

ADDRESS 
REGISTER. 

AND 
DECODER· 

.I 
I 

, .. 
CONTROL .. 

:;:~}INPUTI OUTPUT 
1/02 LINES 

1/03 

VDD -1.5 V 

CM { MEMORY CONTROL 
INPUT 

CL ·Uh~~'~~r:ls 
RESET 

ROM 
ARRAY 

16'x 16 x 8 

• MUX 

012 

05G NO 
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INS4002 320-bit RAM and 4-bit output port 

The INS4002 combines the functions of 4·bit parallel 
read/write data storage and 4·bit output/control lines 
which facilitate data transfer between the CPU arid a 
peripheral device. 

RAM OPERATION 

. RAM storage in the I NS4002 is organized as" 4 registers 
of 20 '4·bit characters each (16 main memory and 4 
status characters). Main memory locations are selected 
during an SRC instruction, while status locations are 

./ . selected during the actual' I/O or RAM instruction. 

When doing a RAM data transfer, the CPU first executes' 
an SRC instruction., which sends out the contents of th'e 
designated index rE:gister pair (X2X3) as an address to 
the RAM. These bits are decoded as shown in the dia
gram below .. 

X2 )(3 

03 02 01 DO 03 02 01 DO 

Chip # (0~3) Register II Main Memo'ry Character # 
(0-3) (0 -15) 

block and connection diagrams 

SYNC 8 O ...... - ...... -_.-i . TIMING , . 0 ... I I: l '061~' 

tHttH t 

VDD 12 0-

GND 50--.--

DO 18 0-........ 
01 15 OUTPUT 
02 14 0-........ PORT 
113 13. 

INSTRUCTION 
DECODER .. ' 
CONTROL 

RESET. o---_t-_____ .....I 
11 10 

eM '0 
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RAM 
ARRAY 

4x20x4 

RIW 

Selection of different RAM chips is based upon a metal· 
mask address option (lNS4002-1 or INS4002-2) and an 
external pin, PO, which may be wired to either VDD or 
VSS. Decoding is as shown'below: . 

i 
CHIP # OPTION PO .• 03 02 

0 I NS4002-1 GND 0 0 
1 INS4002-1 VDD 0 1 
2 INS4002-2 e6rl 1 0 
3 INS4002-2 1 1 

Timing is based upon two externally-suppliecf clock 
signals, and a SYNC signal provided by the CPU.' 

. Internal refresh circuitry maintains memory data in the 
cells of the chip. 

OUTPUT PORT OPERATION 

The iNS4002 has the capability to transfer data directly 
from the system Data Bus through a 4-bit Output Port 
to an external peripheral device. When the external 
RESET line goes low, the memory and all static flip-' 
flops are cleared. To completely clear memory, the 
RESET line must be hel.d low for at least 32 memory 
cycles (32 x 8 clock periods). 

.A---" ' ONE OF FOUR REGISTERS IN 
~ THE RAM ARRAY 

\ . 

• 
MEMORY CHARACTER 15 

STATUS CHARACTER 0 
• • 

STATUS CHARACTER 3 

'---r--' 
4·BITS 

MAIN MEMORY 
CHARACTERS 
OTHROUGH 15 

} 
STATUS 
CHARACTERS 

. o THROUGH 3 

:~ }OUT.UT 
02 LINES· 

03 . 

VOO -1& V 

CM {r:.~~¥RY CONTRO~ 
Po {HARD WIRED CHIP 

SELECT INPUT 
RESET 
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INS400310-bit seriaHn/paraliel-out shift register 

The INS400.3 10~bit static *ift register is used to in
crease the number of output lines available from the 
microprocessor system to interface with peripheral 
devices. 

Data1s loaded serially into the Shift Register, and is then' 
available in parallef on 10 output lines which can b8 
accessed through enable logic. When the ENABLI: line 
(E) is low, shift register contents are available at pins 
00 -~. When E is high, these pins are at VSS. 

block and connection diagrams 

A Serial-Data-Out line is also available from the' Shift 
Register, and, it alloWs an indefinite . number of Shift 
Registers to be cascaded together to provide any required· 
number of 'Qutput lines, in multiples of 10. This serial 
output line is not affected by the Eline. 

Data is clocked through the Shift Register by a signal on 
the CP line. An internal initialization circuit clears the 
shift register between the application of the supply 
voltage and the first CP signal. 

VOD GND 

it 
CP 10--;--... 

DATA IN 20---_ ... ~-_-o 15 SERIAL OUT 

E 160---_ ... 

3 4 6, 7 8 , 10 11 12 13 
Doill 02 03 ~ D51lo D7 Os n, 

ClOCK}cp 
PULSE INPUT 

'E ENABLE INPUT 

DATA IN SERIAL OUT 

PARALLEL {Do VDD -15V. 
OUTPUTS 01 

~} GND VSS Os 

{D2 

o P!,RAllEl 
7 OUTPUTS 

PARAllEl 0 Ilo OUTPUTS 3 

D4 05 
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INS4004 4-bit central processing unit (CPU) 

The INS4004 Ls, the Central Processing Unit of, the F IPS 
microprocessor system. It includes the necessary control 
logic to request program instructions from main memory 
(tNs4001 ROMs), decode the instructions and execute 
mem. It is designed to interface directly with the 
INS4001, INS4002, and INS4003 chips. Communica
tion with the outside world is accomplished through I/O 
ports included in these chips .. 

The CPU itself consi$ts of a 4"bit ALU, 16 4·bit index 
registers, a 12·bit program counter (PC), three levels of 
PC stack, an instruction. register, ,an'd miscellaneous con~ 
trol logic .. Communication with other chips is accom· 
plished over a time.multiplexed 4·bit Data Bus. 

1n operation, the CPU sends a SYNC signal to the ROMs 
and RAMs in the system, followed by 12 bits of address 
data (during the next three clock cycles), to select the 
next instr.uction to be executed. The, selected ROM 

bIo~k and connection diagrams 

sends back 8 bits of instruction during the following two 
Cl9Ck times, and this information is stored in the OPR 
and .QPA registers within the CPU. The CPU executes 
the instruction during the next three clock times. 

CPU instructions are drawn from the 11\IS4001 ROMs, 
arranged in banks of 16 ROMs each. Bank switching is 
done under program control, with the CPU selectively' 
enabling one bank of ROMs to fetch an instruction. 

)' ~ 
The CPU provides a Conditional Jump instruction which 
is used to test an external input pin. A RESET signal 
may, be' supplied to the CPU to clear all registers and 
flip·flops. After RESET, the program will start from 
step "0," executing program instructions. 

The INS4004 CPU provides a total of 45 program 
instructions, which are 'specified in the table. on the 
following page. 

CM· CM· CM· CM· CM· ¢Z 
7 

/ 
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ROM RAM6 RAMI RAM2 RAM3 
II 16 15 14 12 

VDD 120 .. 

GND 50 .. 

INSTR. 
DECODER 

t-I--oa SYNC 

'INDEX 
REG: 

16.4 RAM 

DOl o-_ .... DiilAi'iTAA " .. + __ ....1 
01 Zo-_"BUS 
DZ,3 liD' ........ _-.;... .... ----4 ..... -++--.. - ....... 
03 4 BUFFER 

DAlAi :~ BUS ' 
110 02 

• 03 

GND vsS 
M~t,},4>1 
CLOCK} "., 
PHASE Z .... 
SYNC "LSYNC 
INPUTJ 

TEST 10 9 RESET 

:::~}'MEMORY 
'CONTROL 

CM-R~MZ .. OUTPUTS 

CM-RAM3 . 

VDD '{~~~RY 
CM·RDM CONTROL 

DUTPUT 
TEST 

IiESET 
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system timing -, 
\ 

INSTRUCTION CYCLE 
I 

Execution of Instruction 
-::- Add .... Sent to ROM F.om CPU-_I~~~~:~ ~~i:0 

, 
Oall is Ope .. 1Id .. .in the CPU. O. _ 

Oall o. Add .... is Sont toff.o'" the CPU 
-1.351'1- V 

tM-r-v - "'- - "\...r-roo-

.1/>2 
, 

W u '-I u u u U' W ,W roo-
SYNC - h \ Ir 

Memory 
X3 AI A2 A3 .M, 11'12 X, X2 X3 Subcyclos , 

I 
If 10R(1) The The CPU Oevi .. The CPU is Enabled The SaI,ected INS4001_ The CPU 

Contralling i, E,nabled is Enebled Seleclld INS4001 is Enabled 
Datal .. O.INS4002 A.e 
OlllpUt : Enabled, D1II .. · 

wise The CPU 
is Enabled 

LOWI.4·bit Middle 4·bit Higher4.lJit _Instruction to CPU_ OPA Out 0.11 o. Add .... Add .... to 
Data Add .... to Add .... to Add .... to to RAM'. e:'/l RA~bif \ 

Bu. RONl', ROM's ROM', (Chip OPA to CPU (Not Used) ROM"~ 10 ) SRC CO.llnts Select Code) OPR to.CPU O. SRC 2 
and ROM's oallty,VPU and RAM', if lOR if 10(1) 

I 
FIPS Basic Instruction Cycle 

instruction set 
. [Those instructions preceded by an asterisk (*) are.2 word instructions that occupy 2 successive locations in ROM) 

MACHINE INSTRUCTIONS 

MNEMONIC, OPR OPA DESCRIPTION OF OPERATION , 
NOP 0 0, 0 0 0 0 0 0 No operation. 

I 

*JCN 0 00 1 C1 ~C3C4 Jump to ROM address A2 A2 A2 A2. Ai A1 A1 A1 (within the same ROM'that 
A2A2A2A2 A1 A1 A1 A1 contains this JCN instruction) if condition C1 C2 C3 C4 (1) is true. otherwise skip 

(go to the next Instruction in sequence). 

*FIM 0 0 1 0 R R R 0 Fetch immediate (direct) from ROM Data 02, 01 to index register pair location 

D2 0 2 0 2 0 2 01 01 0 1 0 1 RRR.(2) , 

SRC 0 0 1 0 R R R 1 Send register control. Send tlie addreSs (contents of index register pair R RR) to 'ROM 
and RAM at X2 and X3 time in the Instruction Cycle. 

, FIN 0 0 1 1 R R R 0 Fetch indirect from ROM. Send contents of index register pair location 0 out as an 
address. Data fetched is placed into register pair location RRR. 

JIN 0 0 1 1 R R R 1 Jump indirect. Send contents of register pair RRR out as an address at A1 and A2 
time in the Instruction Cycle. 

*JUN ,0 1 0 0 A3 A3A3A3 Jump u~conditional to ROM address A3. A2. A1. 

A2A2A2A2 A1 A1 A1 A1 

*JMS 0 1 0 1 A3 A3A3Aa Jump to subroutine ROM address A3. ;11.2. A,1. save old address.· (Up 1 level in stack.) 
A2A2A2A2 A A A A 

INC 0 1 1 0 R R R R Increment contents of register RRRR.(3) 

*ISZ 0 1 1 1 R R R R Increment contents of register RRRR. Go to ROM address A2. Af (within the same 

A2A2A2A2 A1 A1 A1 A1 ROM that contains this ISZ instruction) if resulf;! O.otherwise skip (go to the next 
instruction in sequence): 

-ADD 1 0 0 0 R R-A A Add contents of register ARAR to accumulator with carry. 

SUB 1 0 0 1 R R R R Subtract contents of register R RR R to accumulator with borrOW. 

I 'lO 1 0 1 0 A A A R load contents of register RRRR to accumulator. 

XCH 1 P 1 1 A R R A Exchange contents of index register RRRR and accumulator. 

BBl 1 1 0 0 ° ° ° ° Branch back (Clown 1 level in steck) and load data DODD to accumulator. 

lOM 1 1 0 1 0 0 0 0 load data 0000 to accumulator. 

1064 @ Ie MASTER 1877 



input/output and RAM instructions 
[The RAM's and ROM's operated on in the I/O and RAM instructions have been previously selected by the last SRC 
instruction executed.] 

, 
I 

MNEMONIC OPR OPA DESCRIPTION OF OPERATION 

WRM 1 1 1 0 0 0 0 0 
Write the contents of the accumulator into the previously selected RAM main 
memory character. 

" 

\ WMP 1 1 1,.0 '0 0 0 1 
Write the contents of the accumulator into the previously seiected RAM output 
port. (Output Lines) 

WRR 1 1 1 0 0 0 1 0 
Write the contents of the accumulator into the previously selected,ROM output 
port. % ~i~es) , 

WR<I>(4) 1 1 1 0 0 1 o ,0 
Write the fonten,ts of the accumulator into the previously selected RAM status 

! character O. 
" 

WR1(4) Write the conten'ts of the accumulator into the previously selected R AM status I 

1 1 1 0 0 1 0 1 
characted. ," -

WR2(4) 1 1 1 0 0 1 1 0 
Write the contents of the accumulator ,into the previously selected RAM status 
character 2. ) 

WR3(4) 1 1 1 0 0 1, 1 1 
Write the contents of the accumulator into the previously selected RAM status 
character 3. 

' . \ 

" 

SBM 1 1 1 0 1 0 0 0 
Subtract'the previously selected RAM main·memory character from accumulator' 
with borrow . 

ROM 1 1 1 0 1 0 0 1 . Read the previously selected RAM main memory character into tli, accumulator. 

RDR 1 1 1 0 1 0 1 0 
Read the contents of the previously selected ROM input por~ into the accumulator. 
0/0 Lines) , 

ADM 1 1 1 0 1 0 1 1 Add the previously selected RAM main memory character to accu~ulator with carry. 

RD</J(4) 1 1 1 ,0 1 1 0 0 Read the previously selected RAM status character 0 into accumulator. 

RD1(4) 1 1 ·1 6 1 1 0 1 Read the previously selected RAM status character 1 into accumulator. 

RD2(4) 1 1 1 ,0 1 1 1 0 Read the previously selected RAM status character 2 into accuniulat(lr. 
, RD3(4) 1 1 1 0 " 1 1 1 Read the previously selected RAM status -character 3 into ~umulator. , 

, 
J at?cu~ulator group instructions 

CLB 1 1 1 1 0 0 0 0 Clear both. (Accumulator.and carry) 

CLC . 1 1 1 1 0 0 0 1 ,Clear carry. 

lAC 1 1 1 1 0 0 1 0, ,ncrement accumulator. 

CMC 1 1 1 L . .0 0 1 1 Complement carry . 

CMA 1 1 1 { o "1 0 0 Complement accur'nulato~: , 
" 

RAL 1 1 1 1 0 1 0 1 Rotate left. (Accumulator and carry) " , 
RAR 1 1 1 l' 0 1 1 0 Rotate right. (Accumulator and carry) 

TCe 1. 1 1 1 0 1 1 1 Trilnsm.it farry tO,accumulator and clear carry. 

DAC 1 1 1 1 1 0 0 0/ Decremen't accUmulator.' 

TCS 1 1. 1 1 1 0 0 1 Transfer·carry subtract and clear Carry. " 

" 

STC 1 1 1. 1 1 ci 1 0 Set carry;-. 

QAA I 1 1 1 . 1 1 0 :t. 1 De,cimal adjust accumulator. 

KBP 1 1 1 1 1 1 ,0 0 
Keyboard process. Converts the contents of the, accumulator from·a one out of four 
code to a binary code. 

,OCL 1 I 1 1 1 1 1 0 1 Designate command line. 

,. 

" 

NOTES: (1 )The condition code is assigned as follows: \ , 
C, = 1 Invert jump condition. C2 = 1\ Jump if accumulator is.zero C4= 1 Jump if test signal is a 0 

, C, = 0 Not invert jump condition C3 = 1 Jump if carry/link is a 1 

, 12lRflR is the address of 1 of 8 index register pairs. in the CPU. 
, ' (3IRRRR is the address of 1 of 16 index registers in th,e CPU. , 

i 
(4lEach RAM chip,has 4 registers, each with twenty 4-bit characters Subdivided into,16 main memory. characters and 4 status char-
I acters. Chip number, RAM r:egister afld main memory charilcter are addressed by an SRC instruction. Forthe selected chip and 

register,however, status character locations are selected by the instruction code (OPAl. 
, , 
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absolute maximu,m ratings 
Ambient Temperature Under Bias O°Cto +70°C ·~ote 1: "AbsOlute Maximum Ratings" are those values beyond 
Storage Temperature -55°C to +150° C lM!'iCh the safety of the device cannot be guaranteed. Except for 

" 

Input Voltages and Supply Voltage . "Operating Temperature Range" they are not mean't to imply 

with Respect to VSS +0;5 to :"20 V that ;the devices should be operat8!:l at these limits. The table of 

Power Dissipation 1.0W "Electrical Characteristics" provides conditions for actual device 
operation. 

) 

d.c. and operating characteristics 
TA = o°c t«;' +70°C; Voo =-15 V ±5%, Vss = GNO,l<j)PW'= tc/)01 = 400 ns, tc/)02 = 150ns, unless otherwise specified. Logic "0" is defined as the 
more positive voltage (VIH,VOH), Logic "1" is defined as the more negative voltage (VIL, VOLI. , 

LIMIT 
PRODUCT SYMBOL PARAMETER MIN. TYp,IlI MAX. UNIT TEST CONDITIONS 

SUPPL:Y CURRENT / 

INS4001 10D1 Average Supply Current 15 3.0 mA .TA-25°C 
INS4002 1002. Average SUpply Current 17 33 mA TA ;;. 25°C 
INS4003 1003 Average Supply Current 5.0 8.5 mA tWL" twH = 8'jlsec; TA" 25°C 
INS4004 1004 Average Supply Current 30 .40 mA TA " 2~oC ' 

INPUT CHARACTERISTICS(ALL INPUTS EXCEPT I/O INPUT PINS) 

INS4001/2/4 ILl Input Leakage Current 10 jlA VIL = VOO 
INS4001/2/4 VIH Input High Voltage VSS-l.5 VSS+O·3 V . (Except'Clocks) 
INS4001I2/4 VIL Input Low Voltage VOO VSS-5.5 V 

" (Except Clocks) 
INS4001/2/4 VILC Clock Input Low Voltage VOO VSS-13.4 V 
INS4001/2/4 VIHC Clock Input High Voltage VSS-l.5 VSS+0.3 V 

OUTPUT CHARACTERISTICS (ALL OUTPUTS EXCEPT I/O OUTPUT PINS) 

INS4001I2/4 ILO Data Bus Output Leakage '10 jlA VOUT = -12V, Chip disabled 
" Current 
INS4001/2/4 VOH Output High Voltage VSS VSS-O·5 V Driving 4000 Series loads only 
INS4001/2/4 IOL1 Data Lines Sinking 10 lB mA VOl)T = OV 

Current "I" Level 
INS4004 IOL5 / CM-ROM Sinking Current 6.5 12 rnA VOUT=OV 

"1" Level 
INS4004 IOL6 CM-RAM Lines Sinking 

Current "1" ,Level 
2.5 ,4 mA VOUT=OV 

INS400112/4 VOLI Data Lines. CM Lines, 
Sync Output Low Voltage 

VSS-12 VSS-l0 VSS-6·5 V 10L1 = 500 jlA. 

INS4C>01/2/4 ROH1 Output Resistance Data 
Data Lines "0" Level 

150 250 0 VOUT = 0.5 V 

INS4004 ROH5 CM-ROM Output ~20 600 0 VOUT= -0.5 V 
Resistance "0" Level I 

INS4004 ROH6 CM-RAM Lines Output 1.1 
Resistance "0" Level 

1.8 KO VOUT = -0.5 V , 

I/O INPUT CHARACTERISTICS 

INS4001/3 III Input Leakage Current 10 jlA VIL = VOO 
INS4001/3 VIH ,Input Higli Voltage VSS-1.5 VSS+O·3 V . 
INS4001/3 VIL(2) Input Low Voltage Vee VSS-4·2 V 
INS4001 RI I/O Pins Input Resistance 10 18, 35 KO Internal input resistor is optional 

I/O OUTPUT CHARACTERISTICS 

INS4001/2 IOL2 -' I/O Output Line Sinking· 2.5 5 mA VOUT = OV. For T2LJ;om- ' 
Current; "I" Lellel patibility a 12KO (±1 %) resistor 

between y:~tPut and VOO should 
be added 3 • ' 

INS4003 IOL3 Parallel Out Pins Sinking 0.6 LO mA VOUT=OV. For T2Lcom-
Current. "1" level patibility a 5.6KO (±10%) resistor 

between y:~tPut and VOO should 
be added 3 • ' 

INS4003 IOL4 Serial Out Sinking 1.0 2.0 mA VOUT=OV 
Current, "1" Level 

101.:2,), 50jlA INS4001/2 VOL2 I/O Output Lines Out- VSS-12 VSS-7.5 VSS-6·5 V 
put Low Voltage 

I NS4003 ,VOL3 Output Low Voltage VSS-l1 VSS-7.5 VSS-6·5 V IOL3 = 10 jlA 
INS4001/2 ROH2 Output Resistance p 1.8 KO VOUT= -0.5 V 

I/O Lines "0" Level ~ ~. 

INS4003 ROH3 'Parallel-Out Pins Output 
Resistance "0" Level 

400, 750 0 VOUT"-O.6 V 

INS4003 ROH4 Serial Out Output 650 1200 0 VOU'T = -0.5 V 
Resistance "0" Level 

Note 1: TYP,ical values are for TA = 25°'C and No';'inal Voltages. 
Note t: If non-inverting input option is used, VIL = -6.5 Volts maximum. 
Nota 3: For y2L Compatibility on-the I/O lines thll supply voltages should be Vee = -10 V ±5%. VSS" +5 Y ±5%. 

" 
.\.1 

" , -
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Power Supply Current 
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~stemtiming instruction set TA = 0·Cto+70·C;VDD=-15V±5%,V~S=GND 

LIMIT 

PRODUCT SYMBOL TEST MIN. !\/lAX. UNIT CONDITIONS 

INS4001/2/4 tcy Clock Period 1.35 2 ,",s 

t.t>R· Clock Rise and 50 ns· 

t.t>F Fall Times 

t.t>PW. Clock Width 380 480 ns 

t.t>D1 Clock Delay from 400 550 ns 
q>1 to~ 

t.t>D2 Clock Delayf~om 150 ns 
~ toq>1 

tw Data-In Write Time 350 ns 

tH . Data-In Hold Time 40 ns 
tOS(1) Set Time for Data Out, 0 ns COUT = 500 pF for data lines 

500 pF for SYNC . SYNC, CM-ROM, 
(2)CM-RAM, (2)Lines 160 pli' for CM.ROM 

50 pF for CM-RAM 

tOH Holdtime for D~ta 50 ns COUT= 10 pF 
Out, Sync, CM-ROM, 
CM-RAM Lines 

tRtF Rise and Fall Times for 500 ns, COUT= 500 pF for data lines 
Data Out, SYNC, CM- 500 pF for SYNC 
ROM, CM-RAM Lines 160 pF for CM-ROM 

50 pF for CM-RAM 
INS400112 to I/O Output Lines Delay 600 ns COUT= 20pF 

twc CM Write Time 350 ns 

tHC. CM Hold TilTle 10 ns 
INS4001 tiS I/O Input Lines Set 50 ns 

Time 

tlH I/O Input Lines Hold 100 
Time 

tC(3) I/O Output Lines Delay 200 ns COUT= 20pF 
on Clear 

NOTES: 

(llDate out, SYNC, CM-ROM, and CM-RAM lines are clocked out with the trailing edge of the q>2 clock. 

(2)The CM-ROM and the selected CM-RAM lines are always activated during A3 time. They are also activated during M2 time if an 1./0 and RAM 
instruction was fetched by the CPU, and during X2 time if an. SRC instruction was fetched by the CPU; 

(3)Pin CL on INS4001 is used to asynchronously clear the output flip~flops associated with the I/O lines. 

INS4001,1NS4002,INS4004 timing diagram 

ttJf~1¢R lor I¢I'W. 

90% !,pOI 
2~. 

1068 

DATA BUS LINES' 
(00. 01. 02. 031 

!,p02 . 

INS4D02 OUTPUT LlN~S; INS40011/0 OUTPUT LINES 

CM LINES 

INS4001 1/0 INPUT LINES 

tiS 

INS40DI CLEAR LINE (CLl 

INS4001 1/0 OUTPUT LINES 

~:-5~~~~~. __________________ _ 
/' .-1 V 

______________________ -J 
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INS4003 a.c. characteristics TA = o°c to +70°C; VDD =/-15 ± 5%. Vss = GND 

LIMIT 
SYMBOL TEST' MIN_ MAX. UNIT CONDITIONS 

tWL CP Low Width 

tWH CP High Width 

tCD , Clock-Onto Data-Off Time 

tDd CP to Data Set Delay 

td1 CP to Data OLit Delay 

tci2 Enable to Data Out Delay 

td3 CP to Serial Out Delay 

6 

6 
3 

Note (2) 

250 

200 

10.000 
Note (1) 

250 

1.750 

350 

1.250 

IlS 

IlS 

IlS 

ns 

IiIS 
\ 

ns 

ns 
COUT = 20pF 

COUT ,; 20pF 

NOTES: (1 )tWH can be any time greater ~han 6 J,lsec. -' 

(2) Data can occur prior to CPo 

INS4003 timing diagram 

~IWL~ 
,---;'\.. Gil-I vu.;---------------i 

CP 0-5 V ~ .... H'------:----.o,J 
'ft ,- '-,j'--~-J 

_-+ __ ~I iCD~I~--~--------__ ----__ ------------------
DATA IN _ tD~ 0

1

-5 V 

@-IVl-------~--~. 
DATADUT (D,) '\..-5V J . \. 

.~I+-~----~..J ~~----------------~.\ _Idl_, Ltd2 - - td2,-, 

ENABLE (E) ___________ ~I_-----_1J,j Gil-5 v 

SERIAL OUT / 

,- Id31-' 

\ \ 

capacitance f = 1 MH~; VIN = 0 V; TA = 25°C; un:ne~ured Pins Grounded. " 
r---:-~~-r---~--~\---r---------' 

LIMIT ,(pFI LI~IT (pFI \ 
PRODUCT SYMBOL TEST TYP. MAX. PRODUCT SYMBOL' TEST TYP. MAX. \ 

~---~~----+----~----+---~ 
I NS4001/2/3/4 , Input(1 ) 

J ' INS4002/4 CD1 CIN 5 10 Data Bus 6.5 10 

Capacitance 

INS4001/2 C1/>1. C1/>2 Clock Input 8 15 
Capacitance 

INS4004 Ctp1. C1/>2 Clock Input 14 20 
,Capacitance 

I 
'NOTE: (1) Refers to all input pins except data bus 1I0,and 1/>1 and 1/>2 •• 

ty pic,alload-characteristics 

Set Time vs iOutput Capacitance 
(Data Lines for 1NS4001.1NS4002., 
INS4004 lit Sync for 1NS40041 

100'r--r-'-~~-~~~ 
'- = 380 ns ( 

600 1-'-+-+--l-t.pD1 =4I1On. -
.. t.pD2 = ISO ns 

II 500' t.pR =1 •• ='40ns 
::: ~ , VDD, = -15.0 V ' 

.14110 ..... 1.1 
~ ~'''::::--~ T =O°C 
;: 300, "'- I""" ~;-
~ 200 ....... ~+25oC"-

100 t---.-+--+--+-I-ft-' +,O°C 

O'---'---I._L--'---'_-'-...J 
tOO 2110 300 400 500 600 700 800 

OUTPUT CAPACITANCE (pF) 

" 

. 

INS4001 ' 

100 , 

600 

';§ 600 
j 
"' 400 ! ... 
'~ 300 

" 

.200 

100 

CO2 

1/0 Lines 
; Capacitance 

Data, Bus 
1/0 Lines 
Capacitance 

Set Time vs Output Capacitance 
(CM-ROM INS4004) 

~ -380ns 
t.pDl =400 ns 
i¢D2 -150m 

..: t.pR "t,..=4Dns 
VDD • -15.0 V 

~ ~' . I 
/'\ 

" ~ 
.-

I ~ 

'-... ""'" 
-TA =O°C 

"+25°& 

..... "+10°C 
f 

0' 100 200 3DB 400 500 800 

OUTPUT CAPACITANCE (pF) 

9.5 15 

, 

'( 

I 
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INS400S/INS4009 in a four-bit integrated processing system (FIPS) 

/ 

The INS4008/4009 standard memory and I/O interface 
set provides the complete control functions performed 
by the INS4001. The. INS4008/4009 are completely 
compatiljle with other members of the FIPS family. 
AU activity is still under control of the INS4004 CPU. 
One set of I NS4oo8/4009 and several TTL decoders are 
sufficient to interface to 4k words of program memory, 
sixteen four-bit input ports and sixteen four-bit output 
ports. 

It should be noted that in any FIPS configuration the 
program memory is distinct from the read/write data 
storage ·(lNS4oo2 RAM). Using the I NS400S/4oo9. 
programs can now be stored and executed from RAM 
memory, but this RAM memory is distinct from the 
I NS4002 read/write data storage. -RAM program memory 
wiU be organized in eight bit words and 256 word 
pages, just like the memory array inside the INS4001. 
Any combination of PROM, ROM, and RAM will be 
referred to as program memory. 

The accompanying diagrams show the internal organiza
tion of both the INS4008 and INS4009. 

The INS4008 is the address latch chip which interfaces 
the I NS4004 to standard PROMs, ROMs and RAMs used 
for program memory. The I NS4008 latches the eight 
bit program address sent out by the CPU duri'ng Aland 
A2 time. During A3 time it' latches the ROM chip 
number from the INS4004 .. The eight bit program 
address is then presented at p,ins AO through A7 and 
the four bit chip number (also referred to as page 
number) is presented at pins CO through· C3. These four 
bits must, be decoded externaUy and one page of' 
program m~mory is selected. 

The INS4009 then transfers the eight bit instruction 
·from program memory to the INS4004 four Qits at a 
time at Ml and M2. The command signal sent by the 
CPU activates the I NS4009 and initiates this .transfer . 

When the CPU executes an SRC (Send Register Control) 
instruction, the INS4008 responds by storing the I/O 
address in its eight bit SRC register. The c.ontent of this 
SR,C register is' always transferred to the address lines 
(AO through A7) and the chip select lines (CO through 
C3) at. Xl _time. The appropriate I/O port is then 
selected by decoding the chip select lines. The IN and 
OUT lines of the 1'NS4009 indicate whether an input or 
output operation will occur. 

The INS4oo9 is primarily an instruction and I/O 
transfer device. When the CPU IJxecutes an RDR (Read 
ROM Port) instruction, the I NS4009 will send an input 
strobe (pin 9) to enable the selected input port. It also 
enables I/O input buffers to transfer the input data from 
the I/O bus to the data bus. When the INS4009 interprets 
a WR R (Write ROM Port) instruction, it tran~fers output 
data from the CPU to the I/O bus and sends an output 
strobe (pin 10) to enable the, selected output port .. 
A formerly undefined instruction is now used in 
conjunction with the INS4oo8/4009 to writ~ data into 

,the RAM program memory. This new instruction is 
/ 

1070 

, 
. caUed WPM (Write Program Memory - 1110 0011). 

When an instruction is to be stored in RAM program 
memory, it is written in two four-bit' segments. The 
F/L signal from the INS400S keeps track of which half 

. is being written. When the CPU executes a WPM 
instruction, the chip select lines of '-the INS4008 ~re 
jammed with ;'1111". In the system design this should 
be designated as the RAM channel. 'The W line on the 
I NS4008 is also activated by the WPM instruction. The 
previously selected SRCaddress on line AO through A7 
of the INS4008 becomes the address of the RAM word 
being written. By app'ropriately decoding the chip select 
lines, the W line, and F/L, the write strobes can be 
gt:!nerated for the memory. The F/L line is initiaUy 
high when power comes on. It then pulses low when 
every second WPM is executed. A high on the F/L Une 
means that the first four bits are being written, and a 
low means that the last four bits are being written. The 
INS4oo9 transfers the segment of the instruction to the 
I/O bus at X2 of the WPM instruction. The SRC address 
sent to RAM is only 8 bits. When more than one page 
of RAM (256 bytes) is being 'written, an output,port 
must be used to supply additional address lines for 
higher order addresses. 

DO 
Dt 
liz 
113 

liD' XIt 

W F/L 

1_ BLOCK DIAGRAM 

lit Voo 01 
Ot AI De 
lIZ At 07 
113 Az III 

.. ROM A3 .., 
SYNC 

'S 
liz ., 113 

fZ VI F/L A7 
W ct lI1JI' 

C3 C, SYNC 
'III cz 'III 

PIN CONFIIURATlDNS 

:lot 
Z3 
Z3 
It 

AI 
A~ 

Az 
A3 
A4 
AI 
AI 
A7 

SYNC 
.t 
fZ 

.--oVDD 
--oVss 
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RDR MII'2 

111 
DZ~-,...-'" 

DATA BUS 
DO 

..... -t-t-OD, 
t-....-If-+o-oOz 

D3~~--~~~~~~~~~~~ti-tt+.oD3 
I/OOo-__ ..r--}-...J 

110'0-.......... 
IIOzo--+l~'" 
1I03~-tt1T"L_...J-----' 

I/O BUS 

.. 
fZ 

SYNC 

IN54OO9 BLOCK DIAGRAM 

--oVOD 

--oVSS 

DEFINITION OF WRITE PROGRAM MEMORY 
INSTRUCTION 

Mnemonic: 

OPR OPA: 

Symbolic: 

Descri pti on: 

WPM 

1111 0011 ' 

1111 -+ C3,C2Cl Co of I NS4008 
ACC -+ 1/031/021/011/00 of INS4009 
SRC Address -+ Ao - A70f INS4008 

, The chip select, lines of the INS4008 
are forced to "1111~' at Xl time and 
the content of the ,accumulator is 
available on the INS4009 I/O bus at 
X2. RAM program memory can be 
loaded four bits at a time. The previous 
SRC address is sent out on Jines AO 
through ,A 7 of I NS4008. 

SYSTEM ILLUSTRATIONS USING THE 4008 AND 
4009 

Example 1: Four MM1702A PROMs and Four I/O 
Ports. Four MM1702As are used ,for program storage 
and four four-bit I/O ports are used. In this case D-type 
output latches are used and a one of eight decoder 3205 
is used to decode both the input and output strobes. 
Note that the, I/O bus is buffered from the outputs. 
Buffers are needed only when the current sinking 
requirement on the bus exceeds 1.6 rnA. In small 
systems low power TTL could be used and buffe,rs 
could be avoided. 

Example 2: R~dlWrite Memory for Program Storage. 
This example shows only the RAM portion of a system 
when RAM is used for program memory. Note that the 

'chip selects are tied together in groups of four. The 
chip selects are gated with the F/L control line, for 
writing only four bits at a time when executi~g a WPM 
instruction. They are also gated with the decoding of the 
chip selects from the INS4008 for normal program 
execution. The MMll0l (256 words x 1 bit) is shown. 
A ,similar system using the MM2102 (lk words x 1 bit) 
could be developed. , 

© Ie MASTER 1977 

Example 3: Seven MM1102A PROMs, One RAM Block, 
and Seven I/O Ports. This example uses a single page of 
RAM program memory shown in Example 2 in a 
complete system. I n this case the input ports are 8: 1 
multiplexers which are buffered from the I/O bus by a 
quad tri-state buffer. The input port selection is then the 
function of the multiplexers. The ou'tput ports are 
latches and the port selection is done using a DM74155 
decoder. 

Example 4: Eight iVlM1702A PROMs,Eight RAM 
Blocks, and Eight I/O Potts. Program memory organized 
with 2k bytes in ROM and 2k bytes in RAM. Each 
basic RAM block can be organized as in Example 2. 
When more than one block of RAM is used, the write 
chip select (WCS) for each RAM block is generated by 
properly gating chip sele'ct 15 with special decoding for 
page selection. Output port eight is dedicated to this 
selection function. This is only necessary when the RAM 
program memory is being written. In this example 
standard TTL logic elements are used for I/O port 
selection rather than decoders as shown in previous 
examples. In this case all input ports are tri-state 
buffers. 

The following differences exist between a FIPS system 
using INS4001 program ,memory and a system using 
INS4008/4009 program memory: 

1. For normal operation, I NS4001 ROMs cannot be used 
in the same system with I NS4008/4009. 

2. Memory address, memory data, I/O bus, and control 
lines from both INS4008 and INS4009 are defined 
with respect to positive logic. The FIPS data and 
control lines from the !NS4004 are defined, with 
respect to negative logic. As a result, in program 
memory used with the INS4009, programs should be 
coded with logic "1" = high level and logic "0" = low 

I level (j.e., NOP= 0000 0000 = NNNN NNNN). Note 
that programs are defined for thelNS4001 'in terms 
of negative logic such that NOP = 0000 0000 = PPPP 
PPPP. Carefully check all tapes submitted for metal 
mask ROMs to be sure that the correct logic 
definitions are used. . 

3. Input and output data from the INS4009 I/O bus 
is defined in terms of positive logic. If these interface 
devices are used for prototyping an INS4001 program 
memorY,care shOUld be taken to be sure that the I/O 
ports for the I NS4001 s are defined consistent with 
the INS4008/4009 system. 

4. An I/O port associated with the INS4009 can have 
lines with both input and output capability. On the 
I NS4001 each I/d line may have only a single 
function, either input or output. 

5. The RAM program memory cannot be used as a 
substitute for, the INS4002read/write data storage. 
They PElrfbrm distinctly different functions. 

6. CM·ROM and CM-RAMo cannot be used to control 
INS4002s when CM-ROM is used for INS4008/4009 
and the WPM .instruction is being used. The reason is 
that the WPM instruction is interpretl;!d as a, Write 
Memory '(WRM) by INS4002s connected to the same 
CM line as INS4008/4009. CM-RAMo in absence of a 
D,CL behaves exactly like CM-ROM. 
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a. c. characteristics 

T A = O°C to +70"C, Vss - Voo = 15 V ± 5%. All clock, sync, CM-ROM, data bus, and I/O timing sp~cifications are identical 
with the I NS4001 and I NS4004 

Symbol Parameter Product 
Limit 

Unit Test Conditions 
Min. Max. 

tCY Clock Period I NS4008/4009 1.35 2.0 p.s 

t,pR, t¢F Clock Rise and Fall Time ' I NS4008/4009 50 . ns 

t,ppw Clock Width I NS4008/4009 380 480 ns 

t,p01 Clock Delay from 1>1 to 1>2 I NS4008/4009 400 500 ns 

t,p02 Clock DeillY from 1>2 to 1>1 I NS4008/4009 150 ns 

tA1 Address to Output Delay at A1, X1 .INS4008 1 p.s CL = 250 pF , 
tA2 I Address to Output Delay at A2 INS4008 580 p.s CL = 250 pF 

tcs Chip Select Output Delay at A3 I NS4008 300 ns CL= 50 pF 

two W Output Delay I NS4OO8 600 ns CL=100pF 

tFO . F/L Output Delay INS4008 0.1 1 p.s CL = 100 pF 

tWI Data In Write Time I NS4009 470 ns CL = 200 pF on data bus 

to I/O Output Delay I NS4009 1.0 p.s CL = 300 pF 

tS1 I N Strobe Delay INS4009 450 ns CL = 50 pF 

tS2 OUT Strobe Delay I NS4009 1,0 p.s CL = 50 pF . 
timing diagram 

vIH __ .;.I ... , AI 

.1 VIL U LJrA~2--~LJrA~3--~LJrM~I--~LJrM~2--~LJrX~I--~LJrX~2--~LJrX~3---lJr 
---

SYNC (INS40041 

CM-ROM (INS40D4 I 

AO - A3 UNS400B I 

. A4 - A7 (lHS4008 ) 

Co - C3 UNS400R I 

0'1-0'8 
(FROM ROM OR RAM I 

DATA BUS (MCS4) FIPS 
(INS4008) 

W UNS4D08 I 

~ ~ 

\ 

lQ 
.... 'AII+-

X 
.... 'All- .. 'CSt'"' 

'PROGRAM MEMORY ACCESS .... 

I' J~_330ns u 
-----I \ 110 I 

t-
It PROGRAM INSTRUCTION 

I.twl~ 

U-P--
~ ~ 

\ J I--

\ -'SRC r- I 

SRC REGISTER LOW 4 BITS i 

I 
SRC REGISTER HIGH 4 BITS 

I 
SRC REGISTER HIGH 4 BITS ( .... • WPMI 

J+"AI 

twO--. ~ two .. l+-
I r!~ 1--- .L I--

FIL UNS400R ) 

~ 
HIGHFiiiiFi'RST wPitLOW F&R SECOND ~-

'FD-
I-'o~ 

FO .... t'"' 
110 OUTPUT UNS4008 ) FLOATING J 

'r-~ • 
) ,,-IFRoiiiNSiR, IFWRR 

lSI .... r- lSI 'I- INSTR, r. 
) I 

INPUT MUST BE VALID 
1S2 .... ~ IS2 DURING SHADED TIME ~ 

IN STROBE IINS4008 

OUT STROBE U'NS4009 

110 INPUT IINS4009 I DON'T CARE DON'T CARE 

'PROGRAM MEMORY ACCESS TIME (CHIP SELECT TO DATA OUT) MUST BE LESS THAN DR EDUAL TO 900 ns, 

capacitance 
f = 1 MHz VIN = VSS, TA = +25°C. , 

Symbol Parameter Product 
Limit (pF) 

Symbol Parameter Product 
Limit (pF) 

Typ. Max. Typ. Max. 

CIN I nput Capacitance I NS4008 5 10 ClIO Data Bus and I/O INS4008/9 8 10 

INS4009 8 15 Capacitance 

COUT Output Capacitance INS4008/9 8 10 C¢ Clock Capacitance INS4008/9 12/ 20 
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RAM RAM 
PORT 0 PORT 3 

~O ~ ... rI1 liIs40M ~ RAMO RAMJ 

000102 03 fcM 
DATA BUS ROM 

j 1 , -- , 1 I 
WllnA -:=:.. 

11IS40DB RaMO or-- I_ . , 
Co C, Cz C3 C$ 

IN 

jJ" .-r;-
iiiiT 

-..:.... 

~ W170lA =- ""0 

ROM 3 ~ 
cs 
t r--

" JITE 
101 TRUTATEI 

/. BUFFER 
~ 

~Ao ~ 
fooAI !!t-: 
~Az OZI-' 

OJ 
74155, D4 I--

Os 1-' 
iii 1-: ; 

,; 
OJ -

C 

~I LP4·BIT JE 
D-TVPE LATCH • 

OUTPUT, 
PORTO 

nt : 
Ell LP4-BIT' IfEl 

D·TYPE LATCH 
OUTPUT 
PORT,3 

0 
TRI-sTATE 

BUFFER 

TRI-sTATE 
BUFFER 

I§ 
'. 

INPUT 
PORT 0 

INPUT 
PORT 3 

Example1. Four MM 1702As and Four I/O Por1s 

_(CIIIPBELECT _____________ -. 

DECOOED FROM 4DIIBI _ 

==:.~ ':::::;::::E~>';;::::::::1(-l~Er .• ~:~;"'--,~-.1,~----'(~ 

VDD r-t-----~----_.-----~ ~ 

~ WRITE CHIP SEUCT A!:TlVE lOW ' 
(DERIVED FRoM ALL _ EHIP SELEm "HIGW'I 

RCS: READ' CHIP SELECT ACTIVE LOW ' 

Example 2. 'ReadlWri18 Meniciry for Program Stor!'118 

) 
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.... 
0 
+-' 
0 
::J 
'U 
C 
0 
0 

E 
Q) 

C/) 

ctS 
C 
0 
+-' 
ctS 
Z 

i074 

w 

.. 

4U-+.MAiiAo:-"""f
++-+-+-HAI OM:~155 

DECODER 
A2 

CM-RAM g -. RAM , 1NS4004 II'S;:Y,::,NC::".,..,. ...... ___ ~. INS4G02 OUTPUT 

000, D203~ I PORT 

-MMI7D2A 
-0 

~r--

~ MM1702A 
t; ·1 

B ' 

fiU'f' ..... ----. 

IIFrI~!m·l=t ~~~ BUFFER I:::: 

~ 
INPUT :::::::::;"' IOAoA1Az 
PORTD~: I 

.- too:~ I: I MPX 
~ 

.--~ 
,....... AOI 00 .... --.., 

1Ii!
r-o AI 14155 I:: , 1+ 
.... A2 1I&f. 

...... "
L~TCHIt:: OUTPUT 
DM7542 !t:PORT 0 

~" II--Sl..-. . I-- 16 1'1 MPX 

LATCH, IE DUTPUTtij:==:ittE=§L-§='fl~ ,~PORTI, m: 
~ c..:... IOAOA1A2 • 

DM1542 PORT 6 _=, I--~ATCH: OUTPUT INPUT -_ 

PORT 6,-...;...;;:....._ .... 6 .." MPX 

~~================~========~~=====~~~~===~ ~'_1_' __ ~ 
* A detailed RAM memory interConnection is shown in an lCComplnying figure. 

Example 3. Program Memory with Seven Pages of PROM and One Page of RAM 

RAM 0 OUT RAM 3 OUT 

~l~~ CM,RAM 

r=::: .NS4004 ~.I RAMO ••• RAM 3 
_ ICMRDM' 

I --
I t tCM 

~ 
CD-!.. 

~ INS40DB MM1102A 
INS4OD9 ro---w 011 

FIL C3 C2 C, CO 
[HUH 

A1 CS .-= .N 

1111 III • L2!!!..-.-
I I 

... 
~ 

AO '7'0 
MM1102A Ira BUFFER 

A2 AI AO [j A2 AI AD A1 ., DRIVER 

E3DM14155 OM14155 ' CS 
'~ 

fb t.t--' -+ ~ AD 
15 jj i 1 i il MMI102A ~ ... . .. 

A1 01 BUnER 
FIL B 

T o ALL 
~!OUTD - h 

I~ '-L R AMi 

~ +---:- --L ~ AD STATE 
BUFFER 

RCSt A1RAM EI LATCH e!DUT I 08 
WCS 8 

r.-...I" 
"""'"-- '. , tr) 

~ AD 

--=:J' - + A1 RAM :ess -./ --L '" ~ WCS 9 .UFFER 

"--:--
DATA INPUT I:: EI LATCH E!DUT 1 -=--'---;-- AO F- ~"~ RCS IS A1liAM F 

wcs 15 
015 I ~. 

~ 
DUT8 

I AD 

DM14155 AI 

A2 

Example 4. Program Memory with Eight Pages of PROM and Eight Pages of RAM ' 
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"r-----~------------------------------------------------------------~~----~ tn 
Q. 

u:: -
physical di~ensions 

Eo no ~~::J 
I NOM 

16 15 14 ffil'lii 11 10 t 
00920IANOM~ I 

"N'O"NOENT~\::J I ,:m 
'!'e- .. - ~ 

Wl!.Jl!.Jl!.JWl!.JWl!.J 

rro.,00'_g.030 
0.320 MAX 

Pl-~-0.015 

I 0325 +o.on I ~ . -0.015-1 

~
_0'040 

TVP O.lJO 

L. _ 
_ 
j'o:" _ - ~N 

0.065 

'_ .. 3 f 
I- I 0.125 

D.OlS I _ 1.'001 'I~. 0.018 MIN . 
to.on f-- ---flyP ~ ~ ~o.o03 

( . 

Molded .Dual-In-Line Package (N) 

ordering information 

NS PART NUMBER EQUIVALENT INTEL TM PART FUNCTION 

INS4001 4001 256 x 8 ROM & 4-8it 1/0 Port 

I Ns4002-1 400'2.1 } 
INS4oo2-2 4002·2 

320·8it RAM & 4·8it Output Port 

INS4003 4003 Shift Register 

INS4oo4 4004 CPU 

INS4oo8 4008 Standard Memory 

INS4009 4009 1/0 Interface Set 

Manufactured under one or more of the follOWing U.S patents: 3083262, 31897)8, 3231797, 3303356. 3317671. 3323071. 3381071. 3408542,3421025. 3426423, 3440498. 3518750, 3519897, 3557431, 3560765, 
3566218,3571630.3575609,3579059,3593069,3597640, 3607469.,3617859.3631312,3633052, .3538131, 3648071, 3651565, 3693248. 

National Semiconductor Corporation . 
290Q Semiconductor Drive, Santa Clara. California 95051. (408) 732·5000/TWX (910) 339·9240 
National SemiConductor GmbH 
808 Fuerstenleldbruck. Industriestrasse 10. West Germany. Tele. (08141) 1371/Tele. 27649 
National Semiconductor (UK) Ltd. ' . 
Larklield Industrial Estate. Greenock. Scotland. Tole. (0475) 33251 ITo Ie. 778·632 

NatIonal does not assume any responsibility fot use of ~n1 ClftUltry descrIbed; no CIrCUit -patent hcenses ~re Implied; and National reserves the rilht, at any time without noti~e. to chanle said circuIt". 
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-The ,logical total sOlution approach 
to fast, easy system desifJn. National 
Semiconductor Corporation's micro~ 
processor" card alid, microcomputer 
families' make it easy to design 
microprocessor-oriented equipment. 
Starting with I,.P, then introducing 
PACE and SCIMP, National is COn-. 

'tinuously developing compatible' mi
croprocessor card systems fully sup
pOrted with software,. firmware, and 

. serviceS. Both the pre-engineered and 
tested card systems and the fully as
sembled microcomputers, give true 
computer performance in applications 
previolislyexcluded .by cost at de
velopment constraints. 

• Fastde.velopment time 
• ·.R8du~ design! 

. doc.u'in.eritation costs 
• .. Low'enct"'system cost 
• Simplified system design 
.S~ndard sub~assemblles 
• Thorough testing before 
<, delivery 
• Total ~iutlon approach 

SUPPQi1packages 
.•• Fully developed software 
, •• Single-aourcepurchasing 
.' Supported by National 

SeniiconductorCorporatlon 

Higher Pi'ofit$ From Faster 
Develop,ment ' 
Nation,al microcomputers provide a 
step fUnction decrease in the product .. , 
dev~lopment cycle length anp cost. 
Since National's microcomputers are 
fully aS$8mbledand tested as a sys
'tem,ypur engineeringeffoitcan be fo
cused on program develpprnent· and 
interface circuit constl1Jction unique to 
the application. ' 
There are fewerprinte(\,.circuit bQards 
to d~ign,l.esshardware to stock and 
documerjt~ test system needs are 
greatly reduCed .. And, fully debugged 
operating • all<1 1/0 software routh1aS , 
eliminate time-consuming program 
develapmentatr:nachinelanguage 
level., 
Your Pfoducfeor;nes to market faster, 
which rfleansa larger Share. of the 
available market and highe~ profits. 

@ I.e MASTER19n 
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MICROPROCESSOR CARDS ~ 
AND MICROCOMPUTERS 

, National's microcomputers find. bene
ficial application' in low to medium vol
ume production systems where en
gineering development, prototypefab
rication and .production costs must be 
minimized because of manufacturing 
volume. 
National microprocessor card as
semblies also provide many economic' 
benefits in high volume applications. 
Unique systems cali be configured 
using standard cards in combination 
with . custom· cards~, Your engineering 
.resources applied to the specialized 
part of the dJlsign will save you money. 

, , 

MICRO 
COMPUTERS CARDS DEVICES 

TIME 
\ 

Mlcroprocessor-orlentedsystems get to 
marleet .sooner tllllln conventional systems 
1If\d' experience greater profits throughout 
product life: . . 

Economies Continu,e 
Through Production 
The economies of using National's 
total hardware and prototype system 

. products during new product .de- . 
vetoprnent is Carri.ed through proquc- . 
tion. The purchase of a fully ,slS$em-' 
bled .alidtestec:t microcomputer· card 
or system relieves you of the respen
sibiriW and expense of costly test 
equipment and inventory of individual. 
components. ,National· also offers a 
single vendor so.yrce f()r ancillary cir- . 
cuitmodules- arid .components· com
monly .Lised incomplete systems, 
such as LE'Ddisplays, linear signal 
conditioning modules, AID and 01 A, , 
co,nvertors, sensors and drivers. 

Each National· microprocessor card 
and microcomputer undergoes exten
sive outgoing:inspection ~ndtesting 
which, r~lieves the user of th~se ex-, 
penses. Every unit receivesbl.!m-in 
and full functional testing under con~ 
trolled temperature and environmental 
cOnditions. Since National has a sub
stantial iiwestment in production test
ing -equipment, you frequently receive 

. a more thoroughly tested product than 
you could produce yourself, 
Substantial documentation further reo, 
duces .overall costs. National 
Semiconductor Co,rporation has de
veloped/comprehensive user, manu
als, technical descriptions, and appli~ 
cation notes 'which assist users in 
support of their systems. 
Overall, the use ~f National' micro
processor cards. and microcomputers 
adds profits to all volul1lelevels of 
microprocessor-based systems . 

PitODUCT CYCLE 
MICROPROCESSOR EFFECT 

MUMBE" OF UNITS 

Proper selection of microcomputers, mi
croprocessor cards or. microproCessor de-. 
vices, is dictated by. total. system cost 
analysis. ' \' 

/ 
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~National's 
Full Spectrum of 
Microprocessor'Cards 

... A family of families to fulfill ,most 
applications. NatiQnal microprocessor 
cards and microcomputers are nQt just 
a family of microprocessors...;.;.they are 
a' family of families designed to fulfill 
the application spectrum from low
cost to high performance and flex
ibility.. 
The economical SC/MP gives great 
design flexibility in low cost,' 8-bit mi
. croprocessor systems. The single-chip, 

SCIMP 

1P78 

16-bit PACE exhibits capabilities in
herent in more expensive minicom
puters. Finally, 'the IMP-16 provides 
the most sophisticated 16-bit bit-slice 

, microprocessor system 'available' to
day. The IMP-16 add-on instruction 
sets. and choice of bussing architec
turegive designers complete versatil
ity in developing highly specialized 
systems. 

Each device family inclUdes. a family of 
I/O cards, peripheral controllers, .and 
operating softWare or firmware. And, 
all families are supported by extensive. 
programming software from National 
Semiconductor.' ' . 

\ . 

PACE 
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IMP~16C/P IMP-16L 
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~SC/MP 

The SC/MP card system features a 
small, low-cost eight-bit micro
processor primarily intended for proj
ects that demand cost-effectiveness, 
versatility, and ease of application. 

f Especially useful when size or modu
larity is important, each SC/MP card 
measures only 4.375 in. by 4.862 in .. 
With a straightforward and powerful 
architecture, the SC/MP provides sock
ets for 512 bytes of ROM/PROM, 1 or 
2K bytes of PROM/ROM, and 256 
bytes of read/write memory along with 
crock and .all the buffers· necessary to 
be used as a stand-alone controller. 

\ For larger systems PROM/ROM and 
read/write memory cards allow ex
pansion to 65K bytes (K=1024). 
SC/MP cards transfer parallel data to 
and from user systems via a 16-bit 

. TRI-STATE® address port and an 
8·bit, bi"directional TRI·STATE data 
port. To reduce overhead, peripherals 
are . addressed the same as memory. 
In addition, two ports are provided for 
serial data; one for input, one for out
put. 

Forty-six general-purpose instructions 
simplify programming. and aid in con- . 
trol flexibility. Easy configured real
time control is accomplished through 
two sense inputs and three user flag .. 
outputs. These signals are used for 
hardware control, software status or 
system control. The interrupt system 
is completely software controlled to 
simplify. programming in event count
ing applications. Other hardwired con
trol signals provide bus control, data
flow supervision and general SC/MP 
control. 

Convenient Memory 
Addressing 
Using the 16-bit address bus and the 
8-bit data bus, the SC/MP has 16-bit 
address capability, allowing specific 
addressing of anyone of 65,536 mem
ory locations. PROM/ROM and read/ 
write memory can be intermixed in this 
address space. Four pointer registers 
simplify subroutine calls and returns. 

SC/MP AUTOMATED DRILL PRESS 

SC/MP has five addressing modes
program counter (PC), relative, im
mediate, indexed, auto indexed and . 
implied. The PC relative mode gives 
fast access to memory data. within 
+127 and -128 bytes of the address 
specified by the program counter. Im
mediate mode uses the second in
struction byte as memory,avoiding 
unnecessary data addressing or fetch
ing. Both indexed modes speed block 
transfers within the +127/-128 byte 
range referenced by the pointer regis
ter. The implied addressing mode uses 
the operation code to specify origin 
and destination addresses. 

Automated drill press Illustrates versatility of SC/MP card system. 
Main control programs for general machine operation reside in ROM. 
Instructions regarding hole locations, drilling speeds, arbor travel 
rates and other project·speclflc information are loaded from cassette 

or paper tape Into read/write memory card •. SC/MP, using on· 
card read/write memory, controls complete operation. Operator loads 
tape, presses ,start-stop buttons, and responds to SC/MP directions 
on display. 

1080 © Ie MASTER 1977 



"SC/MP" &obit microprocessor system. CPU card at left; ROM instruction card at ~nter; RAM c~rd at right. 
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~PACE 

Since the introduction. of PACE, the 
first, 16-bit, single-chip micro
processor, National has extended its 
total solution approac!1 to application 
requirements with PACE cards. PACE 
card,s provide fast, pow~rful, hig~-' 
~peed 16-~it ~ata processlnQ cap~bll
Ity for applications where S-blt devices 
are inadequate, and avoid costly ex
temalcircuits when elght-, twelve- and 
16-bit I/O data are intermixed. The 
basic configuration consists of a CPU 
card, a read/write memory card and a 
PROM/ROM card, each of which 
measures only 4.862 inches by 4.375 
inches. 
The CPU card contains the PACE 
chip, clock, and buff.ers for data and 
control signals. The CPU communi
cates to both peripherals and memory 
through ·a fully multiplexed system 
data bus. The read/write memory card 
provides 1024 16-bit words . of static 
memory; the PROM/ROM cards have 
logic and sockets for up to 1024 or 

IPC·18C/IOO 
PACE 

APPLICATION 
CPU 

CARD 

IPC·IIC/DOI 
PACE 

APPLICATION 
RIWMEMORV 

CARD 

II'C.16C/002 
PACE 

APPLICATION 
ROM!P90M 

CARO 

PACE PROCESS CONTROLLER 

2048 16-bit words of PROM or ROM. 
. Memory cards cOntain all of the func-' 

tions required to interface directly to. 
the PACE CPU card, without addi
tional engineering. Like all National. 
card systems, memory is expandable 
to 64k words. 
The small size, single function PACE . 
cards permit use in. physically con
fined spaces, and also provide the 
most cost-effective processor/memory 
COnfiguration for each application. 
For prototyping, National .also offers a 
microcomputer system with complete 
control panel and additional' PACE 
cards which contain hardware and 
application firmwarE) necessary to 
interface with data processing 
peripherals. SUpp<>rt peripherals in
clude an ASR33 nv, a Documation 
M300 card reader, a 1000 CPS Paper 
Tape Reader, a 6O-line-per-minute 
impact printer, and soon, a floppy disk. 
All peripherals are, completely sup
ported by software. . 

Flexibility PerSonified 
I The PACE card system and architec

ture is designed to satisfy a wide 
range of applications without addi
tional external hardware. The flexible 
45, 16-bit word instruction set allows 
convenient processing of either 8 or 
16-bit data. Four user flags, four jump 
condition inputs and a five-level vec
tored priority interrupt system allow 
real-time control of virtually any sys
tem. Serial I/O data can be transferred 
via flags and jumps. 
In addition, .the PACE system was de- . 
veloped specifically for flexible pro
gramming. Four accumulators and a 
i0-word last-in-first-out (LIFO) stack. 
eliminate tlme~consuming and 
memory-wasting external read/write 
storage in many applications. 

! 

PACE Process Controller uses CPU, read/write memory and PROM/ 
ROM cards for level and temperature operation. PROM/ROM card con
tains op'eratlonal programs as well 'as transducer, pump, heater, 
cooler, llnaarlzatlon tables and general process variables. Specific set 

points are entered Into read/write memory from the operator's con
sole. The IMP-16 applies signals with appropriate rate and propor-
tional control. . . 
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PACE CPU CARD .AND PACE mICroprocessor chip 
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~ IMP-16C/P /\ 

The IMP-16C/P cards are the real 
powerhouses of National's micro
processor card lines, providing ultimate 
flexibility in programming and data 
handling. IMP-16 CPU cards are • 
available with two· sizes of on-card 
memory; 256 by 16-bit words of 
read/write memory and sockets for 
512 words of ROM or PROM or 1024 
by 16-bit words of read/write memory 
'and sockets for 1024 16-bit words of 
ROM or PROM. In many applications, 
one or .the other of the CPU cards pro
vide sufficient memory. However, ad
ditional read/write memory and 
ROM/PROM cards allow memory ex
pansion to 65K words'for sophisti
cated systems. All cards are 8.5 in
ches by 11 inches; ) 
For programming flexibility, IMP-16s 
have a powerful 43 word instruction 
set resident' in a Control Read· Only 
Memory (CROM). Additional instruc
tions of CROMsare added to enhance 
the basic. set. The Extended CROM 
instruction set provides /17 additional 
instructions including single command 

, multiply, divide, double precision add, 
,double precision subtract as well as 
six memory reference instructions. 
The ten-command Arithmetic Instruc
tion Set.speeds calculations involving 
high.accuracy fractional data and 
floating-point numbers" All data are in 
double,precision numbers-32 bits is 
equivalent to 10 decimal places. 
Floating-point multiplication and divi
sion are ten times faster than with the 
basic and extended setS. 
The nine-word POWER I/O CROM In
struction Set expands the IMP-16 re
pertory with special' input/output 
commands that allow high-spe~d, 
block-data transfer between memory 
and peripherals. 1/0 speed is in
creased up to 87K words per second. 
In addition, the POWER I/O CROM 
reduces the time required to recognize 
peripheral interrupts. 

. I 

Bussing for Fast Data 
Transfer 
IMP-16s have individual 16-bit busses 
for address, peripheral data input, buf-

IMP-16 ELECTRONIC DEVICE TESTER 

.fered data output and memory data 
input. This scheme allows peripherals 
to have the same address as memory 
locations, providing fast data transfer 
with a RIN or ROUT instruction. 
For simplified serial Communications 
with external devices,the IMP-16s 
have four general purpose jump condi
tion inputs,. six. general purpose con
trol fljags, one general iriterrupt input 
and one vectored interrupt input. 
IMP-16 ca,rds~re supp.orted l)ya,large 

. number of peripheral Interface cards. 
. Included are an ASR33 TTY, a Docu
mation M300 card reader, a 10.00 CPS 
paper-tape reader, a 60 LPM impact 
printer, and a floppy disk. The· 
peripheral cards include appropriate 
driver routines in firmware on the card. 

IMP-16, with on-card ROM and read/write memory serves as sophisti
cated controller for electronic device tester. Various test routines are 
resident on the floppy dl"k and are transferred 10 the on-card memory 
for execution. No other memory is required. IMP-16 applies pro-

grammed static and dynamic stimuli, measures appropriate device 
reaction and applies necessary conversions. Output may be simple 
"go, no go" Indication, complete characteristic display on CRT or 
printed, logged data. ' 

( 

........... 
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Teletype/card Reader/Paper Tape Reader Interface • 
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~ IMP-16L 

The IMP-16L provides the ultimate in 
system perfonnance and flexibility. It 
has the same architecture arid config
uration as theIMP-16C/P; however, 
on the IMP-16L a powerful DMA con
troller replaces the on-card memory. 
With 'a complete line of interface 
cards, the IMP-16L system can seIVe ' 
as a remote job entry system and per
form other tasks traditionally in the , 
minicomputer domain. 
The !MP-16L has both the powerful 
IMP-16 43 word instruction set and the' 
Extended CROM instruction set as' 
standard features. It also accommo
dates either Amhmetic or POWER, I/O 
instruction set CROMs. Combining the 
DMA capability with a special instruc
tion set gives the IMP-16L the capa-

,city for application in even the most 
difficult data handling systems. 

Transfer Data at 16 , 
Megabits/Second 
A high-speed asynchronous bus al
lows direct memory access by the 
peripherals at a 16 m~gabit per sec
ond transfer rate. Since programmed 
and DMA data transfers ,take place in- . 
dependent of CPU operation, up to 
three CPU cards may be placed on 
the' bus to give greater, processing 
capability. . 
Memory requirements are ,served by 
cards combining both read/write 
memory' and ROM/PROM with com
patible DMA. ports. Depending upon 
the application, the designer may use 
only one CPU and oliememoryand to 
provide a basic two-card system that 
IS more powerful than most mini's. For 
COlTlplex operations, memory can be 

IMP-16L ME$SAGE COMMUNICATIONS NETWORK 

expanded to 65k words in 2k or 4k in
crements, to provide most cost effec
tive combination of PROM/ROM and 
read/write memory. 
The IMP-16L has five user available 
flags, two jump 'conditions, four gen
eral purpose interrupts and onevec-
tore~ interrupt. , , 
Application' programming is speeded 
with National IMP-~ 6L software 
support-the IMP-16 editor, resident 
assembler, absolute, and Iinking'load-

, ers, debug, diagnostics and IMP/ 
FORTRAN cross assemblers. 

, ' 

IMP-16L CPU card with POWER I/O CROM Instruction set and DMA 
capability controls message communications netWork. Operating sys
tems, resident in floppy disk, are stored In read/write memory card 

, locations. Incoming messages from either CAT or modem are queued 
and stored either fn read/write memory or on the floppy disk under 

. DMA control. IMP-16L fonnats outgoing messages and establishes 
line protocol for transmissIon through bl·synchrOnous communica
tion Intertaca. Incoming messages ara printed in standard formats 

""G~ IUUU 

under IMP-16L control. " 
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Read/Write Memory Card 
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DEVELOPMENT SYSTEMS AND 
MICROCOMPUTERS . 
. . . fulfill the total system approach. 
National also supplies the total solu
tion approach in the area of develop
rnent systems and microcomputers. 
One end of the scale is the Low-Cost 
Development System for SC/MP, al
lowin9 cost-effective implementation 
of microprocessor cards in end
systems. At the other end of the scale, 
National supplies stand-alone micro
computers' which serve both as 
'Operating hardware and as software 
development tools. 
NatiOnal's SC/MP and PACE Low
Cost Development Systems (LCDS) 
consist of hard~wired' control and dis
play circuits in an open-chassis con
figuration. There are five; ,bussed 
sockets for appropriate CPU, memory, 
I/O and customer deSigned interface 
cards; two cable, sockets provide 
interconnections to expansion card 
cages. 
The LCDS has a hex keyboard for 
manual data entry and control; an 
internal nv interface expands man
ual entry and permits paper-tape I/O. 
The, six digit display allows examina
. tion of register and memory contents. 
For easy operation, on-card ROMs 
contain the LCDS operational pro
~ram, allowing immediate use' without 
time-consuming program loading. 
National's Low~Cost Development 

.. SYstems speed microprocessor~ 
system development. The. designer 
builds application routines or sub
routines directly· by entering code 
through the keyboards. He may oper-

. ate in a single-step or continuous 
mode with set break-points . 
Alternatively, . the designer uses the 
nv t9 load paper ta~ in ~tandard 
assembler format. In either Instance, 
he has complete flexibility jn develop~ 
ing his application programs. Using 
the LCDS, he may view, print ahd 
modify memory and register con~ents. 
Once programs are debugged,the 
designer outputs the program' or nv 
tape, in a format compatible with Na
tional's . PROM Programmers. 
Using National's Low..cost Develop
ment Systems, users can not only 
check-out hardware and interface de- . 
sign concepts but also build software . 
packages and convert them to 
firmware as well. 

National's PACE and IMP microcom
puters provide all the benefits of the 
LCOS and more. They are fully as
sembled and tested units which expe
dite end-product delivery and function 
as design aids in program develop
ment. 

, 
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Low-Co.t Development Sy.te~ use. SC/MP card ••• foundation for .ystem design. 

IMP-16L microcomputer wllft PROM P~mer Boarda"~s quick c;onv .... ion of SQftware to 
fJrmwa.:e; and speeds developing interface circuits. 

National microcomputers, uSed in con
junction with PACE or IMP-16 cards or 
devices assist development of sys
tems, significantly reducing develop
ment time. Once a flow diagram has 
been established, the designer can 
im.mediately begin software and 
firmware development~even before 
hardware has been prototyped. 
The PACE Development CPU Card. is 
supplied with a cable that permits 
connection of the IPC-16P into an ap
plication system in p1ace.of a PACE. 

APplication CPU Card~ Thus, the pro
tetyping features inherent to thelPC-
161=i Control Panel, peripherals, and 
software can be used to develop a 
user apprication system containing 
PACE application cards. 
The IMP microco!1lPuters. haVe extra, 
pre-wired slots for IMP cards and 
interface circuits. Prototype system 
interface cards, installed ih the micro
computer, can be checked-out 
thoroughly prior to committing the 
cards to production. 
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. To further aid the system designer, 
National has extended its total solution 
approach thru hardware into software 
development. To satisfy learning re:
quirements of software development, 
National Semiconductor offers thorough 

. software documentation, programming 
courses, TTL logic to software con
version guides and standard software 
libraries. 
Preparation of operating system soft
ware requires instructions to be written, 
edited, converted to machine language 
(assembly) and debugged. The cost 

/ of these tasks is minimized if the 
· microprocessor has a powerful instruc
tionset; if aids'such as editors, as
semblers, debug routines loaders, and 
diagnostic r~utines are readily avail-

Hardware 
National makes it easy by providing all 
the pieces·from components to pack
aging hardware. All of the ancilliary 
devices required for a. complete 
microprocessor-based system are 
supplied by National and have been' 
proven in systems produced by Na-
tional. . 

•. Memories • Logic Elements 
\ • Clocks • Voltage 

• Keyboard Regulators . 
Encoders / • Une Drivers 

• Multiplexors and Receivers 
• AID & DIA • Displays and 

Converters Drivers· 
• Transducers 

National also supports microprocessor 
card and microcomputer systems with 
a full line of packaging hardware .. 

• ,Card Cages •. Card Con-
• Blank Proto- nector Panels 

typing Circuit • Extender Cards 
Boards • Sockets & . 

Connectors 

@ Ie MASTER 1977 

Software Development . 

able and powerful; and if needed, 
peripherals and support systems are 
readily available. . . 
NatiOnal satisfies all of these require-
ments with products such as: . 

• Prototyping systems available 
. with nY, card reader, high . 
. speed paper tape, floppy disk, . 

high speed printer and CRT 
peripherals. 

• Systems withcompletl;l 
program panel for single 
stepping, register examination 
and loading. . 

• ·Software support programs 
such as linking loaders, . \ 
relocating assemblers, powerful 
editors and conversational 

assemblers are available in 3 
forms-resident that run in 
prototyping systems, installed 
on time share facilities world 
wide or in ANSI. Fortran IV for 

. installation in your .16 or 32 bit 
in-house computer/ 

• Deb~ packages with features 
. specifICally designed for . 

microproce~r programming. 

•. Region~ training centers and 
thorough documentation, with 
formatsdesig!1~ for both 
skilled and first-time 
microprOcessor programmers. 

FULL SUPPORT CAPABILITY 

•. EngineeringSupport 
'To aid user engineering staffs, National 
provides a wide range of documenta- . 
tion assistance, including Application 
Notes, Technical Oe$Criptions, Appli
cation Manuals, Utility Assembler and 
Timesharing Manuals; PROM Pro
gram Manuals, even a logic Designers. 
Guide to Programmed Equivalents ,of 
TTL Functions .. 
For in-depth training, National Provides 
engineering workshops af regional 
training centers throughout the United 
States. The curriculum, divided into 
four optional five-day sessions, pro-. 
gresses from mjcroprocessor basics 
through advanced microprogramming . 

.. 

Field Support 
National's Area System specialiSts, 
knowledgeable in both hardware and 
software, provide valuable on-site as
sistance for user applications. Also, 
operating microprocessor systems are 
available in area offices for hands On 
demonstrations and software1counsel-
ling. . 
Additional user !lnd system specialist 
support is aVailablethruFactory Appli
cation Engineers and other highly
specialize" personnel. With many 
years of microprocessor experience, 
National's user support groups offer 
the user.expert .soIutions to microproc-
essordeSign problems. . .. 
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COlllputer on a chip. 
From TIs TMS 1000 Series. 

Versatile. Cost-effective. Fully-supported. 
Nowt you, can' use microcomput~ 
ers in a wide variety of applica
tions where previously they were ' 
prohibited by economic and de
sign considerations. The age of 
the pervasive microcomputer is 
here in the form of Trs TMS 
1000 series: an ALU, memory, 
and I/O all on a single chip! 

Cost-Effective 
Already in volume productiont . 

this field-proven, p-chamlel MOS 
series of one-chip microcom
puters is extremely low in cost 
compared to other design ap
proach~s. , 

For example, the best alter- , 
nate appro~chesare 4-bit micro- " 
processor devices generally reo' 
quiring five to seven individual 
packages to do what one TMS 
1000 does. Considering expenses 
such as stocking, pc board costs, 
component costs, testing, and 
inventory, the cost for produc
tion runs using such kit,s exceeds 
the single-chip TMS 1000 ap~ 
proach several times over. ' 

Assembly costs are substan~ 
tially lowered by the significant 
reduction in package count; and 
a TMS 1000 single-chip approach 
greatly enhances system reli-
,ability. ' 

Design Flexibility 
To help you match microcom
puter to specific application 
needs, the TMS 1000 series is 

-family-engineered to provide 
flexibility for a wide range of ap
plications.The TMS 1000/1200 are 

,basic 1024-insfruction ROM 
microcomputers, ideal for low to 
medium complexity applications. 
, The TMS 1070/1270 members 

of the family are identical to 
TMS 1000/1200 but allow direct 
interfacing to high-voltage indi-

cators such asthe.popular neon asse\mble:r ,programs-ready for 
type displays. customer timeshare access at 

TMS 1100/1300 have twice the any time. ' 
memory' capacit}"of the lOOW Software documentation pro-
1200 devices allowing expansion vided by the Programmer's Ref
into added functional require- erence Manual and Software 
ments thereby providing the User's Guide will 'easily guide 
flexibility for highly complex you t1:trough the programming 
applications. " stages. 

TMS 1000 software support includes: 
HE-2 hardware emulator. SE-1 and 
SE-2 system ,emulators. Program Ref
erence Manual. Software User's Guide. 
And TMS 1000 Data Manual. 

New Capacitive-Touch Interface 
Complementing the TMS lOOO 
series is Trs new TMS 1976 Ca
pacitive-Touch Interface Circuit. 
It converts outputs of a capaci
tive-touch keyboard into signals 
compatible to the TMS 1000 
series for applications using 
touch-to-operate controls. ' 

Full Customer Support 
With such a vast range of apfli
cations, the TMS 1000 series will 
be used by some who are not 
totally familiar with electronic 
designs. Trs established' net
work of field sales personnel 
backed by field-located micro-

Software and processor specialists will support 
Prototyping Support your design efforts. TI also pro-
The fully supported TMS lOOO . vides videotape instruction on a 
family offers a variety of design loan ba,sis, as' well as a full, 
aids to assist you with your spe- inexpensive training course con
cific application. For example, ducted in Houston.-TI's applica
the SE-1 or SE-2 system evalu- tions staff is standing by to 
ators are chips functionallyiden- provide additional support. 
tical to the TMS 1000/1200 and From the idea to the finished 
TMS 1100/1300. They can be com- product TI will assist in design, 
bined with external instructiontrainirig; and service. 
memory so you can check your' For more information on the ver
instruction programming before satile; cost-effective TMS 1000 
shifting \nto volume production. series microcolJlPuters s~nd for 

And the HE-2 hardware·evalu- our Data Manual (CB ,177-1). 
ator allows you to verify your Write to Texas Instruments In
program in real time. The HE-2 corporated, P.O. Box 501g, M/S 
emulates all the TMS lOOO series 308, Dallas, Texas 75222. And if 
dev;ices and considerably short- you are anxious to dis- ~" 
ens design time. cuss. a new TMS lOOO 

Worldwide timeshare software design call your local 
is available for simulator and TI sales office. " 

TEXAS INSTRUMENTS 
INCORPORATED 
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Tl's TMS 1000 series is uniqu'eamong microprocessors. Versatile. Flexible. 
\ Cost-effective. For applications requiring economy, small size, low power, and 

high reliability. Printer controllers. Remote sensing systems. Castl registers. 
Appliance controls. Automobiles. Vending machines. Electronic games. 

Industrial automation. Communication systems. Smart te'rminals, Peripheral 
equipment. Test instruments, Gas pl,lmps. Credit card verifier~, Telephone 

controls .. Multiple timers,Data ~erminals. Traffic light systems. And many more. 
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Now, minicomputer performance 
fronl a·16-bit microprocessor: 

TIs new TMS990o. 
... f\nd itsonly the beginrung. 

Unmatched. In word size. Instruc
tion set. Addressing capabilities. 
Tl's 16-bit TMS9900 microprocessor. 

Powerful enough to be the heart 
or a minicomputer. Ideal for termi
nals. Instrumentation. Machine 
control. Scores of OEM applica
tions. Destined to become today's 
and tomorrow's design standard,. 

Because the TMS9900 micro pro" 
cessor represents more than just a 
single device. It' introduces a new 
family concept allowing full design 
flexibility. Enabling you to move 
freely and easily over your entire 
range of applications. Now. And in 
the future. With less redesigri. Less 
software reinvestment. Less re
learning. Less obsolescence. 

Improved System Cost/Performance 
Compared to 8-bit IJ.PS, Tl's TMS9900 
microprocessor provides these un
matched savings: 

• 30% faster execution time 
'. 50% saving in program coding 
• 50% saving on system interface 

costs , 
. • 50% more efficient interrupt 

handling 
• 20% reduction in memory bit 

requirements 

These benefits 'stem from the 
TM~9900's advanced features: 

16-bit instruction word with full 
16-bit data precision. ' 

Operation at 3.3 MHz clock rate. 
Full minicomputer instruction set 

including hardware multiply and 
divide. 

Advanced memory-to-memory 
architecture that locates general

, purpose, register files in memory. 

Separate addres~, data, I/O and 
interrupt buses. . 

Complete Design Support 
Hardware and software develop
ment tools are available to help you I 

utilize the 9900. For evaluation and 
development work, there's the 990/4 
board' level microcomputer. In a 
desk-top chassis, the 990/4 serves as 
a fully supported prototyping sys
tem. And for larger softwaredevel
opment, there's the 990/10 TTL 
minicomputer. All available now. 

For design assistance, TI micro
processor applications specialists 
are located in 12 TI field sales offices. 

990/4 Board System 

Fully Compatible Software 
The 9900/990 software has .been 
tested an9 proven in more than 1000 
systems; Any software YQ'U develop 
for the TMS9900 can be used with 
the 990/4 and ,990/10 minicomputers 
- or the SBP9900 and TMS9980 mi
croprocessors. In fact, any software 
developed for the TMS9900 can be 
used ,with any other family member 
- at present and in the future. 

990/4 PrototypingSystem 

More 9900 Family Soon 
The TMS9900 is just the beginning. 
Future family circuits, all software 
compatible: SBP9900, an PL micro
processor designed to handle mili
tary temperature ranges. TMS9980, 
an N-channellJ.P with an 8-bit data 
bus for smaller systems. . 

. Also coming are 9900 peripheral 
• support circuits: TMS9901 program
mable systems interface. TMS9902 I 

asynchronous communication con
troller. TMS9903 synchronous com
munications controller. And the 
TIM9904 low power Schottky TTL 
4-phase clock generator. 

New Brochure Available. 
'Mbre detailed information on the 
TMS9900 16-bit microprocessor is 
contained in a new brochure, CB-
235, just published by Texas Instru
ments.For your copy, and for addi
tional data on the 9900 First Family, 
call your nearest TI dis-
tributor. Or write Texas ~ 
Instruments Incorpor- ' . {) 
ated, P. O. Box 5012, 
MIS 308, DaHas, Texas 
75222. . . 

TEXAS INSTRUMENTS 
INCORPORATED 

.. ft.ft'" 
IU~~ 
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Tl's new single-chip, 16-bit TMS9900 microprocessor is 
the frontrunner of a revolutionary new family. The first 
family ()f software-compatible microprocessors, support 
circuits, microcomputers and minicomputers. To give 
you unlimited design flexibility. A technological 
milestone achievable only by a leader in 
both integrated circuits and minicomputers. 
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TMS9900 Microprocessor Runily 
TMS9980 Microprocessor, 

ADDRESS FEATURES 

CRUIN 
• Full TMS9900 instructio'n set 

READY 
• On-chip oscillator and clock generator 

CRUOUT MEMEN 
• 8-bit data bus 

CRUCLK WE 
• 16K bYte me m'o ry address 

ICO ROCr> 
• 2K CRU bit addre.ss 

IC1 HOLDA 
• 4 interrupts 

DBIN 

IAQ 
, • LOAD~ RESET functions 

CKOUT 
, • Direct memory access 

+12v 
• +12v, +5v,.GND, -5v supplies 

CKIN • N-channel silicon gate process +5v 
-5v 

, 

ov 'DATA ·'40 pin dual-in-line package 

TMS9901 
. Programmable' System Interface 

+5V GND FEATURES 
I ' 

• CRU peripheral for the TMS9900 and TMS9980 
, . iN'fi-iN'fii INTREO } INTERRUPT 

INTERFACE 
ICO-IC3 • 22 program selectabl.e pins INTERRUPT 

OR INPUT 

INTERRUPT; 
INPUT. 

OR OUTPUT 

INPUT 
OR OUTPUT 

1094 

TMS 9901 

7 

CE} . 
, ADDRESS 

,SO-84 

CRUCLK } 
CRUDUT CRU 

CRUIN 

¢; SYSTEM CLOCK 

RST1 POWER-ON RESET ' 
'. \ 

-6 inputs/interrupts, 9 inputs/outputs/ 
interrupts, 7 input/outputs 

• Interval timer 
'- clocked by TI M9904 cf>3 output 
-level 3 interrupt 
-211Ls to 699 ms, parallel read 

• Stackable for interrupt and If 0 expa,nsi6n 

• Single 5V supply 
• N-channel silicon gate process 
• 40 pin dual-in-line packages 
• Replaces 25 SSI and MSI packages 

TEXAS .INSTRUMENTS 
INCORPORATED ' 

P.O. Box 1443, Houston, Texas 77001 
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TMS9902 
Asynchronous Communications Controller 

MODEM 'iiTs 
CONTROL 

{ 

DSR 

SERIAL 
DATA 

CTS 

{ 
XOUT 

RIN 

+5V GND 

1 1 

TMS9902 

SO·S4 
} ADDRESS 

CRUCLK } 

CRUOUT CRU 

CRUIN 

INT' INTERRUPT 

j; SYSTEM CLOCK 

FEATURES 

• CRU peripheral for TMS9900 and TMS9980 
• Provides interfade to asynchronous modem or 

terminal 
• Programmable data rate for any rate up to 

250K BPS 
• Programmable character length (5-8 bits), stop 

bits (1,11/2,2), parity (odd, even, none) 
• On-chip interval timer (64 p,s to 16.32 ms) 
• Socket compatible with TMS9903 
• ~ingle 5V supply 
• N channel silicon gate process 
• 18 pin dual-in-line package 
• Replaces45 SSI and MSI packages 

TMS9903 
Synchronous Communications Controller 

DSR 

iiTs 
CTS 

SCT 

XOUT 

SCR 

RIN 

@ Ie Mp.8TER 1977 

- +5V .GND 

1 1 

TMSGG03 50·54 

CRUCLK 

CRUOUT 

CRUIN 

INT 

¢ 

FEATURES 
• CRU peripheral for TMS9900 and TMS9980 
• Provides interface to syn,chronous modem and 

other serial devices 

• OC to 500K BPS data rate 
• Allows interface to unclocked data with 32X clocks 
• Line protocols include ,BI-SYNC, SOLC, HOLC, 

AOCCP, ATA/IATA 

• Oynamic character length selection 
• Two programmable sync registers 
• Automatic zero insert and delete for SOLC, HOLC, 

AOOCP 
• CRC generation and detection (programmable 

polynomial) 
• On chip interval timer (64 p,s to 16.32 ms) 
• Socket compatible with TMS9902 
• Single 5V supply, 20 pin dual-in-line package 
."Replaces 100 SSI and MSlpackages 

TEXAS INSTRUMENTS 
INCORPORATED 

P.O. Box 1443, Houston, Texas 77001 
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. TIM 9904 Clock Generator 

TANK{ 

XTAL [ 

OSCIN ---<I 

TIM 9904 

1----- OSC OUT 

.--~ ii1 - ¢4 (TTL) 

L.....--/ 01 - 94 (MOS) 

FEATURES 

• Single chip oscillator and clock driver for 
TMS9900 

• Crystal controlled, tC controlled, orTTL input 

• 3 MHz operating frequency 

EXTERNAL <>-----1 0 a I--~ RESET • Low power Scho,ttky 
RC 

GNO +5 +12 ' 
(2) 

• Shaping and synchronization of RESET signal 
• 20 pin, 300 mil duaHn-line package 
• Replaces 8 SSI and MSI packages 

TMS5501 Multifunction 1/0 Controller 
For TMS8080A Systems 

'"'8'Y.o C' 

CONTROL 
AOAJ . 

FEATURES 

• Bus compatible with TMS8080A 
• Addressed as memory by TMS8080A 
• Major on-chip functions 

-asynchronous communications interface 
110 Baud to 9600 Baud 

-five programmable interval timers 

64/Ls to 16 ms 
-8 bit output register 
-8 bit external input port 
- interrupt storage, masking and 

prioritization 

• NMOS process 
• 40 pin dual-in-line package 

TEXAS INSTRUMENTS 
INCORPORATED 

P.o. Box 1443, Houstbn, Texas 77001 
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TMS8080A 
8-bit NMOS CPU 

The T¥S 8080A is an 8-bit microprocessor 
fabricated on a single chip using high-speed 
:N -channel silicon gate technology. This same 
techn610gy is used in manufacturing TI 
industry-standard 4K ltAMs. Acomplet~ 8-blt 
microcomputer can be formed by interfacing the 
TMS 8080A witl1cappropriatememory and 
interface circuits. A 16-bit/address bus aJlows 
direct addressing of 65,536 bytes of memory, 
while an 8~bit data bus transfers data within the 
-system. Up to 256 input and 256 output ports are 
directly addressable. Control signals are 
brought directly'out of the processor, and all' 
signals except fo'r the clock ate TTL compatible. 

The TMS 8080A is 'SupP9rted by a complete 
family of compatible I/Operipherals, RAMS, 
ROMs; and PROMs. One of these, the TMS 5501, 
isa powerful and versatile Multifunction I/O 
Controller. The TMS 5501 provides the TMS 
S'080A system with an asynchronous 
communIcations interface, data I/O buffers~ . 
interval timers, and interrupt contl'ollogic. The 
TMS 5501 is controlled through TMS 8080A 
software providing a htgh degree of design 
flexibility. . 

Operation 
• 8-bit parallel CPU 
• Stack architecture uses portion of external 

memory as a push down stack for storing data 
from working registers ~nd internal machine 
status 

• Address and control lines select memory or I/O . , 
data locations 

• Data bus transfers instructions or data' 
'. IR holds current instructions until CONTRQL 

completes execution sequence 

Features 
• 8-bit and 16.-bit oriented instructions ' 
• 6 general piJrpose internal registers 

System Diagram 

r-r, GENERAL REGISTER~, I PC,&SP 

I 
ACCUM, IT 1= .... ,1. 

L I STATUS I , 

I 
ALU 

~t IR 1. 
TT 

TMS80BOA 

. 

-

I 

/ 

• 4 data addressing modes 
• 16-bit stack pointer, plus memory-resident stack 

allows almost unlimited interrupt handling and 

subroutine nesting . . .' 
• Simplified and interrupt handlin'gthl'ough use of .. 

vectored interrupts' 
• WAIT and READY pins permit i~terfaCing directly 

with different speed memories' 
• HOLD and HOLDA pins permit asynchronous 

DMA interface 

Characteristics 
• 2lis minimum instruction cycle time 
• 2MHz, 2-phase clock 
• 16-bit address bus and 8-bitbidirectional 

data bus 
• Addresses up to 65,536 bytes of memory' 
., Up to 256 input and 256 output ports 
• 10 accessible interneil registers 
• 12V, 5V, and -5V power supplies 
• TTL compatible logic levels 

. Design Support 
/ 

I , \ 

• Assembler and simulator available on worldwide 
timeshare'neh'Vorks 

• Complete documentation including data manuals, 
, . software manuals and applicati~n notes 

• Video tape applications examples 
• Field and factory located applications specialists 

. • I/O port SN74S412 (8212) 
• Multifunction programmable 1/0 controller 

TMS5501 I 

• Clock driver, SN74LS424 (8224) 
• System controller SN74S428 (8228) 
10 1024X8 bit EROM TMS 4908 (8708) 

\ 

AODRESSBUS . .z). .z~ 

ROM RAM , 
TMS4700 TMS4036 

1T .[ I 
DATA BUS 

~J 
./10 

CONTROl. 
; JMS.S501 . 

11 
TEXAS INSTRUMENJ'S 

, INCORPORATED 

P.O. Box 1443, H~uston. Texas 77001 

@ Ie MASTER 1977 1097 

19 
c: 
CD 
E 
:::s 
~ ,-
U) 
c: -



4-BIT-SLICE SCHOTTKY PROCESSOR .ELEMENTS 
, ~ . "-

SN54S481,SN74S481 
• Expandable Pr()cessor Elements 

for\ High-Performance .Com~ 
puters and Controllers 

• 'Advanced Memory-to-Memory 
Architecture 

• Quad-Port Des.ign for Maximum 
I/O Flexibility and Performance 

• Dual Memory Address Genera
tors on Chip 

CLOCK 

OPEA. { 
SEl. 

INPUTS 

POS 

HARDWIRED . 
ALGORITHMS ' 

MICRO-DeCODE 
LOGIC ARRAY 

INPUTS 

r-~~~--~~~~~--ON 
x our 

• Double-Ie.ngth Accumulator 
with Full Shifting Capability 
and Sign~Bit Handling 

~~TOPC 
iNC"'MC~TOMC 
~_ rOWR 

LOG> OUT CMSPI 

Y OUT 

• Full Function ALU with Carry" 
Look Ahead" Magnitude and 
Overflow DecisionCa'pability 

AD MUX ~{PGM eTA 
SELECT MEM orR 

AR1TH.> OUT IMSPI 

1----_ COUT 
1----_, EQUAL 

BIIQSEL __________ ---1 

coo 

• Simultaneous ALU/Shift/Con
trol/Memory Operations with 
$'latus Reduces Microcyles OVER flOW eMSPI 

• 24,780 Micro/Macro Instruction 
Capability Including Hardwired 
X, .;- and CRG Algorithms 

• 16-Bit X 16-Bit Double Preci
sion Multiply i"1 <3 Ilsec 

• Hi'gh-Density 48-Pin Quad-in-
Line .Package 

XWRlFT 

XWRAT 

The SN54S174S481, with its hardwired algorithms, 
achieves - the industry's highest degree of micro/ 
macroprogrammability. pesigned with full parallel 
dual input/output ports, its 4-bit memory-to-mElmory 
architecture provides a new dimension in interrupt 
processing or program context switching flexibilities. 
Its functional capability, characterized by the 24,780 
unique operations,coupled with rtsmodular expand
ability makes the 'S481 particularly attractive for 
implementing advanced high performance computers 
and controllers. Its static bipolar iogic performs each 
micro'instruction within a .single 100 ns clock cycle. 

In addition to the full parallel data bus structure, the 
'S481 architecture also features asynchronous access 
to data routing and counter updating controls (see 
block diagram) which, when combin~ with the most 
versatile instruction set available {see operation sum
m~ry~ maxitnizes .flexibility, efficiency, and perfor
mance. Simultaneous compound operations in the· 
form of an ALU function with shift, plus destination 

. selection with address/iteration updating, plus address 
.and present data to memory can be accomplished in a 
single.microcycle. 

OATA OUT 
PORT 

ADDRESS OUT 
PORT 

'8481 FUNCTIONAL BLOCK DIAGRAM 

FORM MICRO/MACRO - OPERATION FORMS . 

I API,USB PLUS AlUCIN-{ ~. BUS ONLY } 
WR, XWR, PC, OR MC , 

II B PLUS A PLUS AlUCIN OOUBlE·PRECISION SHIFTED -WR and XWR . 

III A PLUS B PLUS AlUCIN SHI FTED -WR OR XWR 

IV ASHIFTED ____ ~' BUS 

V {:R} SHIFTED - {:R} 

VI WR AND XWR DOUBl~PRECISIDN SHIFTED-WR AND XWR 

VII A: B 0 RB : A (COMPARE) 

{NOR t .' . 
VIII A OR j B-WR, XWR, PC OR BIN/OUT 

EX·OR . 

IX ZERO-~' BUS (NO OP) 

X CRC CALCULATION (N ClK TIMES, CRC PARTIAL SUM IN WR) 

XI N-BIT QUOTIENT (WITH R) SIGNED DIVIDE (N+3 ClK TiMES) 

XII N-BIT QUOTIENT (WITH R) UNSIGNED DIVIDE (N+1 ClK TIMES) 

XIII N-BIT BY N-BIT DOUBLE·PRECISION UNSIGNED MULTIPLY (N ClK TIMES) 

XIV N-BIT BY N-BIT DOUBLE·PRECISION SIGNED MULTIPLY (N elK TIMES) 

TOTAL OPERATIONS 

~TEXASINSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

NO. OF 
OPS 

4,096 
8,192 

384 

1,536 

192 

192 
192 

256 

512 

3,072 
3,072 
3,072 

1· 

1 

5 

3 

1 

1 

24,7111 
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4-BIT-SlICE CONTROL ELEMENTS 
SN54S482;SN74S482 

FEATURES 

• Expandable to N-bits in 4-bit,increments 
• 25ns maximum address load time 
'. Space saving 20-pin package 

FUNCJIONS 
• Generates forward or backward sequences 
• Implements offset, vector,branch or jump 
• Stores four return .or link addresses 
• Direct load to output register 
• Holds ,or initializes system 

. The SN54S/74S482 integrates a full' adder, four-word 
push-pop stack, source select multiplexer and address 
register. All in a space saving 20-pin package. Its primary 
design use is to implement the next·address generator for 
microinstruction sequencing. 

In, addition tqsimple loops and forward sequences, the 
'S482 can be osed to implement the powerful operations 
needed to decrement, vector, offset or jump (in a single 
cycle) to any address within the domain of the controller. 

Subroutines can be nested up to four levels deep in the 
'S482's push-pop stack and be retrieved in the reverse order 
of occurre,nce. Moreover, the stack can be updated without 
changing the output register's contents. 

CARRY!NPUT 

DATA 
IN 

51 52 

CLOCK CLEAR 

" 

"'~j' 
'DE , 

MU' 

53 $4 S~ 56 

SN54S482,SN74S482 
J OR N PACKAGE 

FILO ( " 10 L c, 20 Vee 
SELECT S3 2 :~ ;;,,19 CLOCK 

c·qur 3l? u 18 :} SOURCE 

C·IN 4 La oj 17 
SElECT 

ADDER (ST 
d 16 CLEAR 

snECT / 52 

'OJ r " F1 
OUTPUTS 

,INPUTS A2 >2 

A1 " 
GND 40 INPUT 

DATA 
OUT 

16-WORD BY5-BIT FIFQ MEMORY 
SN74S225 

,FEATURES 
• Expandable to N-Bits in 16-word i~crements 
• DC to 10 MHz input or output data rate 
., 3-State data output ports 
• Direct clear for initializing 
• Space saving 20,pin package 

APPLICATIONS 
• Buffer storage for interfacing: 

- Keyboard to line 
- Disc to tape 
..,.. CPU to terminal 

• Smooth or concentrate data rates 

This 80-bit Schottky-Cramped active-element' first-in-first
out memory array, organized as 16 words of five bits each, 
includes full control logic to simplify interfacing processor 
systems with peripherals. The 'S225 can easily be expanded 

. to 16N-words of 5N-bits in length. It feature.sa single 
enable control for all 3-statedata outputs and an asynchro
nous clear input to invalidate data stored in the memory' 
arrayby clearing the control logic. 

Utilizing separate synchronous clocks, data can beinde
pendently written into and/or read ,from this array at any 
desired clock rate from DC to 10 MHz. The data ,is 
processed in a parallel format, word byword. 

Status of the 'S225 is decoded internally and is provided on 
three outputs. Input ready monitors the status otthelast 
word location and signifies when the last word location is 
foil. The unload clock output, also monitoring the last 
word location, generates a clock-out cOl1)mand in, cascaded 
applications. The third status output, Output Ready, 
indicates when the first word location contains valid data. 

CLOCK A 

CLOCK B FIFO 

CONTROL lOGIC 

INPUT READY 

OUTPUT RE.ADY· 

-------~~~rr~-r~-r~,-r~~----CLOCKOUT , INPUT 

DATA IN 
16· WORD BY 5 . BIT 

FIFO MEMORY ARRAY 

SN74S225 
J OR N PACKAGE 

CLOCK A Vee 

INPUT READY CLOCK ~ . 

CLOCK OUTPUT CLEAR 

r 17 OUTPUT REAQ.Y 

012 CLOCK IN / 

DATA 
INPUT. 013 M} Ol4 002 

015 
, PATA 
OJ 13 003 OUTf'UTS 

OUTPI.JT.ENABLE 9 , oj 12 DO. 

GNO oJ 11 005 

OUTPUT ENABLE 

OATAOUT 

\ ' 

~TEXAS INSTRUM'ENTS 
INI:;ORPORATEQ 

, . . ., POST OF:'CE BOX 5012 • DALLAS, TEXAS ,75222 
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12-INPUT, 50-TERM, 6-0UTPUT FPLA'S 
SN54S3301 'S331, SN74S330/ 'S331 

4-BITLATCHED 'BUS TRANSCEIVERS 
SN54S226, SN74S226 

• Field-Programmable. Logic Array Organized 12-1 nputs/ 
50-Product Terms/6-0utputs 

• Universal Transceivers for Implementing System Bus 
Controllers 

• Active High or Low Inputs/Outputs • Dual-Rank4-Bit Transparent Latches Provide 
• Choice of Dedicated 'Enable or Automatic Enable for 

X-Y-ZExpansion of Inputs/Outputs and/or Product 
Terms 

Exchange Data Between 2 Buses .In One Clock Pulse 
Bus-to-Bus Isolation 
Rapid Data Transfer 
Full Storage Capability • Schottky Clamped for High-Performance: 

- . 35 ns typical Data Delay Time • Hysteresis at D!jta Inputs Enhances Noise Reiec~ion 
- 20 ns Typical Enable Time 

• Reliable Ti-W .Fuse Links for Fast, Low-Voltage Pro
gramming 

• Separate Output Control Inputs Provide Independent 
Enable/Disable for Either Bus\Output 

• 3-State Outputs Drive BuS Lines Directly 

• \ choice of 3-State ('S330) or 2.~ kQ Passive-Pull up 
('S331) Outputs 

• 'S331 Drives Low-Threshold MOS Directly 
• Hi~h-Density20-Pin Package 

50 12·WIDE INPUT 
A-~ AND/ANDTERMS 

B-~,) 12 0 
C---

D-
E --

F-
G---· 

.H 
1-
J 
K-,--

6 TRUE/COMPLEMENT 

L(EN) -L---~-----,=--c-c=cc.,--~~ 

SN54S330I'S331, SN74S3301'S331 
j OR N PACKAGE 

\-1] 
OUTPUTS {FO. 

F1 9 10 

GND' ,o~ 

~~ 20 Vee 

OJ 19 K ] 
0, 18 J 

~ INPUTS 

LIEN 

~14/F5j 
~ 13 F4 . 

oj 12 F3 OUTPUTS 

INPUTS/ 
OUTPUTS 

DUAL-RANK 
LATCHES 

DUAL-RANK 
LATCHES 

OCBA S1 sz OCAB 

OUTPUT STROBE ~ ·STROBE OUTP,UT 
CONTROL GBA GAB CONTROL 

SN54S226,SN74S226 
J OR N PACKAGE 

STROBE GSA 

SELECT 51. C 15 ;STF'IOBE GAB 

r SELECTS2 

ABUSI/O 
A2 

OJ PORT-
A' B2 BBUS I/O 

A4 
B3 PORT 

OCS. 84 

OND DCAS 

INPUT/OUTPUT/INTERFACE CIRCUITS, 

. TVPE FUNCTION COMMENT 

SN54S/74S240 20-Pin Octal Inverting Bus Driver Drives Highly Capacitive 

SN54S/74S241 20-Pin Octal Bu$. BufferlDrivers ' Data Bus/ Address Lines 

SN54S/74S299 20-Pin Octal Serial/Parallel Register 
, ./ 

SN54S/74S373 20-Pin Octal Transparent Latches 
Direct System Bus 

SN54S/74S374 2Q-Pin Octal OoType Flip-Flops 
I nterfaces with Storage 

SN54S/74S412 24-Pin Octal Latches with Status F-F 8080A System 

SN74S428/'S438 28-Pin System/Bus Controller Support Functions, 

INPUTS! 
OUTPUTS 

For complete specifications on TI's -high-pJ!rfQrmance Bipolar Microcomputer Components write to: Texas Instruments 
Incorporated, P. o. Box!)012., M/S 308, Dallas, Texas 752.2.2.. 

~o TEXAS INSTRUMENTS 
INCORPORATED 

POST O~FICE BOX 5012 • D~LLAS, TEXA~ 75222 
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64-BITS 

SCHOTTKY TTL MEMORIES 
• Tl's Schottky-clamped memories offer: 

Fast chip select/enable to simplify system decode' 
Wide choice of organization~ 
P-N-P inputs for reduced loading on system buffers/drivers 
Full decoding with choice of three-state or 6pen-cQllectoroutputs 

RANDOM-ACCESS R,EAD/WRITE MEMORIES 
• Choice of speed/power ranges tailored for system requirements 
• High-performance applications include: LocalstorelWork space/Buffer memory 

RAM PRODUCT LINE SUMMARY 

TYPICAL PERFDRMANCE 
TYPE NUMBER IPACKAGES) BIT SIZE DUTPUT 

PDWER ADDRESS 
-55"C to 125 C OCt070C IDRGANIZATlDN) CDNFIGURATIDN 

AeeES~ TIME DISSIPATIDN 

SN~4S189IJ,WI SN74S189IJ,N) 64 bits Three-State 
375 mW 25 ns 

SN54S2891J,WI SN74S2891J,N) 116 W x 4BI Open~Collector 

SN54S200AIJ,W) SN74S200AIJ,NI / 25 ns 500mW 

SN54LS200AIJ,WI SN74LS200AIJ,N) Th ree-State 275 mW 
35 ns 

SN54LS202IJ,WI SN74LS202IJ,N) 256 bits 275/100' mW 

SN54S300AIJ,W) SN74S300AIJ,NI ' 1256Wx lBI 25 ns 500mW ---_.-
SN54LS300AIJ,W) SN74LS300AIJ,NI Open-Collector 275 mW 

35 ns 
SN54LS3021J,WI SN74LS302IJ,N) 275/100' mW 

SN54S2141JI SN74S2141J,NI 30 ns 575 r'nW 

SN54LS2141JI SN74LS214IJ,N) Three-State 65 ns 200mW 

SN54LS2151J) SN74LS215IJ,NI 1024 bits 65 ns 200/75- mW 

SN54S3141J) SN74S3141J,NI 11024W x lBI 30 ns 575 mW 

SN54LS3141JI SN74LS314IJ,N) Open-Collector 65 ns 200mW 

SN54LS3151JI SN74S3151J,N) 65 ns 200175' mW 

SN54S2071J) SN74S2071J,NI 40 os 600mW 

SN54LS2071JI SN74LS2071J,NI 1024 bits 60 hs 300mW 
Three-State 

SN 54S2081J) SN74S2081J,NI 1256 W x 4B) 40 ns 600mW 

SN54LS2081JI SN74LS2081J,NI 60 os 300 mW 

·power Gown 

RAM PIN ASSIGNMENTS 

1024-BITS 
1024-BITS 

" 

1024-BITS 
116 WORDS BY 4 BITS) 

'S189, 'S289 

256-BITS 
1256WORDS BY 1 BIT) 

'S200A, 'LS200A,'LS202, 
'S300A, 'LS300A, 'LS302 

11024 WORDS BY 1 BIT) 
'S214. 'LS214. 
'8314. 'LS314 

1256 WORDS BY 4 BITS) 
'S207, ',LS207 

1256 WORDS BY 4 BITS) 
'S208, 'LS208 

AO 1 16 Vee AO 1 16 Vee S 1 16 Vee A6 16 Vee AO 1 

S 2 15 Al Al 15 A2 AO 2 15 01 A5 2 IS A7 Al 2 

W 3 ,14 A2 E"lIS1 I. ' A7 Al ,. iN A. 3 14 W A2 3 

utI 13 A3 E2/Sl 4 13 01 A2 '. 13 A9 A3 4 13 S A3 • 
001 12 014, E3/S3 5 12 W A3 5 12 A8 AO 5 12 liD 1 013 5 

012 (; 11 00. 00 6 11 A6 A. 6 11 A7 Al 6 11 I/e 2 A. 6 

002 7 10 013 ' A3 7 10 AS DO. 7 10 A6 A2 7 10 1/0.3 ,AS 7 

GND 8 00.3 GND 8 A4 GND 8 9 A5 1!O4 Ati' H 

012 9 

GND 10 

PROGRAMMABLE READ-ONLY MEMORIES (PROM's) 

• Titanium-Tungsten (Ti-WI fuse links for fast, low
voltage, reliable programming 

PROM ORGANIZATIONS/ACCESS TIMES 

• Applications include: 
Microprogram/firmware loaders 
Codeconverters/character generators 
Address mapping/look-uptables 

Full specifications for all Texas InstrulTIents Schottky 
field-programmable'read-pnly memories are provided in the 
MEMORY section ofthis ICUPDATE MASTER. 

... 

Organization 
512-Words X 8-Bits 
512-Words X 8-Bits 
256-Words X 8-BitS 
256-Words X 4-Bits 

32-Words X 8-Bits , 

, INCORPORATED ~OTEXAS'INSTRUMENTS 
.. . . , POST DFFICE BDX 5012 • DALLAS, TE*AS 75222 
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'Type No. 
3-State (O·C 1 

SN54S/74S472 ('S4731 
SN54S/74S474('S4751' 
SN54S/74S471 ('S4701 
SN54S/74S287 ('S3871 
SN54S/74S288('S1881 

20 Vee 

19 014 

18 A7 

11 W 

16 S 

15 DO.' 

I. 00.3 

13 ,002 

12 00.1 

11 011 

Access 
(Typ) 
55 ns 
55 ns 
50 ns 
42ns 
25 ns 

1101 

(J) -s:: 
Q) 

E 
::::J 
'--(J) 
s:: 
(J) 
as 
X 
Q) 
I-
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BIPOLAR MICROCOMPUTER COMPONENTS 
from Texas Instruments 

• Variable hardware modularly expandable to virtually any system size 
• Completely Microprogrammablefor maximum software and memory efficiency 

• 
• 

Offers most flexible design solution for both commercial and military applications 
Maximum performance capability: SN74S481 microcycle time 

SBP0400AC/SBP0401AC microcycle time 
100 ns 

240/275 ns 

This series of high complexity bipolar digital building 
'blocks is designed specifically for implementing modularly 
expandable computer or controller systems with complete 
microprogrammability. The series offers a system designer 
the maximum flexibility for achieving cost-effective hard
ware designs from dedicated, highly specialized unique 
systems ,with tailored instructions to general-purpose com
puters capable of emulating existing machine instructiol[s, 
or programs, without loss of software investment. 

In addition to a choice between the high-performance 
Schottkyt TTL4-bit slice processo~ element or the unique 
performance flexibility of an 12L 4-bi.t slice processor 
element, the system designer can pick from a full family of 
Schottky TTL memories (RAMs and PROMs), and state-of
the-art support ·functions needed to meet all control and 
int(;!fface requirements. 

The SN54S/74S481, with a clock cycle time of 
100 ns, is the industry's highest complexity Schottky TTL 
processor element, and the only bipolar micro/macro-

MICROCONTROL 
MEMORY , 

CONTROL 
ELEMENT 

programmable element featuring automatically sequenced 
iterative multiply and divic;le and cyclical-redundancy 
algorithms. 

The SBP0400A and the SBP0401A, with complete 
TTL/MaS compatibility, can operate at a constant 
speed-power product over a Wide range of supply current 
therein offering an unmatched' level of performance 
flexibility. 

The family of high-performance Schottky TTL mem
ories offers a wide variety of organizations providing 
efficient solutions for virtually any size microcontrol or 
program memory. 

System control is simplified to a very low package 
count with the expandable SN54S/74S482 4-bit slice 
controller performing next-address generation functions 
coupled with system status decoding performed by the 
industry's most versatile field-programmable logic arrays, 
the SN54S/74S330/'S331. 

AODRESSOUT 

r 
::» 

10 
~~CI) 
~ C§ID 
C5 :5 

·0 """,,-:--< -"""" 

PROGRAM 
MEMORY 

tlntegrated Schottky-Barrier diode
clamped transistor is patented by 
Texaslnstrumellts. U. S. Patent 
Number 3,463,975. 

~TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

1102 © Ie MASTER 1977 



4-BI,. -SLICE 12L PROCESSOR ELEMENTS 

SBP0400A,SBP0401A 
• 12L Technology: User-Program-, 

mabie Speed X Power Perfor-
/ ' 

mance , 
• SBP0400A: On-Chip Operation 

Register for, Control Bus Pipe
lining 

• SBP0401 A: Asy~chronous' Con
trol, Bils for SN74S482 Com
patibility 

'. 8-Word, Register File ,Includes' 
Program Counter 'with I"de~n-, 
dent Word/Byte hlcr,m,ntor' 

• Double-Lfmgth' A~cumulator 
with Full Bidirectional Shifting 
Capability and Sign-Bit Hand" 
ling 

• Full Function ALU with Carry
Look-Ahead, Zero-Result, and 
OperandSign-Bi! Status ' 

• Compound ALU/Shift Opera-
, tions, with XWR MSB and LSB ) 

Status, Simplifies implementing' 
Iterative Multiplies ,and Divides 

• T2L/Low-Power-Schottky/MOS 
Compatible 1./0 

~", .. t;IlY .' 
AMS~ 

I'C('IN 

r---~-------T-------:-, 
) 

: ( , ' , , , , , , , , , , , 
," , , 

I 
/' , , , 

1 , , , 
I 
I 

, '0400A/,0401A FUNCTIONAL BLOCK DIAGRAM 

""UI.\""~ 
~" t< , 
'\"OIHl <I, .. ' 

The SBP0400A and SBP0401A ProcessOr Elements combine a versatile register-file bit-slice architeeture with the unique 
properties of bipolar Integrated Injection, Logic (IlL) tephnology to offer a new dimension in design freedorn beyond the 
conventional flexibilities of microprogrammable devices: uSfJr-programmable'speed X poWer performance. Operating from 
virtually any doc power source,these expandable 4-bit processor elements can be power-up/powered-down with complete 
maintenance of data integrity to perform data manipulations over a speed X power range spl;lnning 3 orders of user-attenuated 
injector-supply-current magnitude (see graph). 

r 

Particularly attractive for power conservative equi1pmerit 
operating in both commercial and military temperature 
eiwironments, the 40-pin' dual-iniline packaged SBP04()OA, 
and: SBP0401A. are capable' of executing any 1 of 512 
microinstructit>ns within a single 240 os ('0400A) or 275"ns 
('0401 A) static clock cycle. In addition to efficient device' 
, I', ' 

acceSs p~ovided through parallel DATA-IN,DATA-OUT, 
and, CONTROL ports; direct access to program-copnter 
control facilities coupled withadedicated'ADDRESS-QUT 
por(boostssystem-Ievel efficiency over multiplexed data/ 
address port devices' byallow;ng a complete memory access 
to be a~complished within a single rnicrOcycle. 

w 
::!: 

,i= 
w 

, ... 
,0 

>-1,8 
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() 

:E 

toops 

lOps 

1ps 

, \ 

100ns 
0,1 

TVPICAL,MICROCYCLE TIME, 
lIS' 

INJECTOR CURRENT 

10 100 300 
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ABBREVIATIONS OF COMPAN'y NAMES 
AD 
AMD 
AMI 
AMS 
Analogic 
Beckman 
Burr-Brown 
Cermetek 
CMA, 
Collins 
Data Gen 
Datel 
DOC 
EA 
EMM/Semi 
Essex 
Exar 
Fairchild 
Ferranti 
Fujitsu 
GI 
Harris 
Hitachi 
Hughes 
Hybrid Sys 
IMI 
Intech 
Intel 
Interdesign 
Intersil 
IPI 
ITT 
Lithic Sys 
Litronix 
LSI Comp 
MicroComp 
Micro Net 
Micropac 
Micro Power 
Mitel 
Mitsubishi 
MMI 

Analog Devices· 
Advanced Micro Devices 
American Microsystems, Inc. 
Advanced Memory $ystems (Intersil) 
Analogic Corp. 
Beckman Instruments~ Helipot Division 
Burr-Brown Research 
Cermetek 
Consumer Microcircuits of America 
Collins, Rockwell International 
Data General 
Datel Systems 
Data Devices Corp, 

, Electronic Arrays 
EMM Semi,Div. of Electronic Memories & Magnetics 
Essex International 
Exar Integrated Systems , 
Fairchild Semiconductor Systems 
Ferranti Electric 
Fujitsu 
General Instrument 
Harris Semiconductor 
Hitachi America, Ltd. 
Hughes Aircraft, MOS Division 
Hybrid Systems 

~ International Microcircuits, Inc. 
Intech/Function Modules 
Intel 
Interdesign 
Intersil 
Integrated Photomatrix, Inc. 
ITT Semiconductors 
Lithic Systems 
Litronix 
LSI Computer Systems 
Micro Components 
Micro Networks 
Micropac Industries 
Micro Power Systems 
Mitel Semiconductor 
Mitsubishi International 
M9nolilhic Memories, Inc. 

@ Ie MASTER 1977 

MOS 
Mostek 
Motorola 
National 
NCR 
NEC 
Nippon 
Nitron 
Nortec 
NPC 
Panasonic 
plessey 
PMC 
PMI 
Ragen 
Raytheon 
RCA 
Reticon 
Rockwell 
Sanken 
SGS 
Siemens 
Signetics 
Silicon G 
Siliconix 
SMC 
SMS 
Solitron 
Sprague 
SSS 
SW 
Synertek 
Teledyne C 
Teledyne P 
Teledyne S 
Telefunken 
TI 
TMX 
Toshiba 
TRW 
Western 
Zilog 

MOS Technology 
Mostek 
Motorola Semiconductor 
National Semiconductor 
National Cash Register, Microelectronics Div. 
NEC Microcomputers 
Nippon Electric Co. 
Nitron 
Nortec Electronics 
Nucleonic Products Co. 
Panasonic, Matsushita Electric Corp. 
Plessey Semiconductors 
Power Monolithics Co. 

'Precision Monolithies, Inc. 
Ragen SemiconductQr 
Raytheon Semicondyctor 
RCA Solid State Division 
Reticon 
Rockwell, Microelectronic Div. 
Sanken Electric 
SGS-ATES Semiconductor 
Siemens 
Signetics 
Silicon General 
Siliconix 
SMC Microsystems Corp. 
Scientific Micro 
Solitron Devices 
Sprague Electric Company 
Solid State Scientific 
Stewart-Warner Microcirc,uits 
Synertek 
Teledyne Crystalonics 
Teledyne Philbrick 
Teledyne Semiconductor 
AEG-Telefunken 
Texas Instruments 
TMX 
Toshiba 
TRW 
Western Digital 
Zilog 
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/ AlTEIIiTE 

how to use 

The Alternate Source Directory Is an Industry wide 
cross reference of those devices which manufac
turers claim are pin-for-pin and' functional equiva
lents to IC's made by other firms. It Is a compilation 
of many individual references and shows literally' 
thousands of alternates that aren't implied by their 
model numbers, especially in the linear and mem
ory areas. Unlike the usual altemate·source.guides 
this directory leads you to many alternate sources 
for any pal1icular device, not just pne. It is the most 
comprehensive alternate source directory ever pub
lished and contains over 19,000 cross references.' 

the alternate source directory 
The second column of this Alternate Source Direc
tory shows devices which are replacements for 
those in the first column. Devices listed in BOLD 
FACE type nave technical data in the Master Selec
tion Guide. T~is information begins on. the page 
listed to'the right of the BOLD FACE part numbers. 

. Products preceded by a • have been'discOfltinued 
by the manufacturer. This section does in~lude 
devices not listed in the Master Selection Guide; 
e.g., discontinued items, consumer circuits, DTL 
and 54L devices. ' 

This list is compiled from manufacturers' recom
mendations. Sinc~ there is a tendency for every 
company to -only show itself as an alternate to the 
prominent manufacturers, and for the larger ones 
to ignore ,he little ones, not every device is refer-' 
enced both ways to every other one. Therefore, if 
you are looking for alternates to a lesser' known. 
. company's device, take the replacements you find, 
especially if they are made by prominent companies 
and look them up to see if you can find any other 
sources~ 

1106 

In order to maintain this list within some reason
able bounds, the ~ and B suffixes indicating im
proved versions generally have been dropped. If 
this weren't done, for example, every higher speed 
selection conjured up by a memory manufacturer 
would result in a device that could replace many 
equal qr slower competitors and this directory 

, would become highly involved in slight performance 
variations. Moreover, improved performance is only 
important if your circuits take advantage of it. 

One of the. difficulties with any cross reference is 
that devices meant to be alternates do not neces
sarily perform the same in all circuits. Th'us, it will 
be necessary for you to check specifications,' or 
even to check circuit performance before deciding 
which alternates are right for you. A major benefit 
of this list is that it gives yOIJ more alternatives to 
study. But if you don't find what you .need h~re, it 
may be possible to find additional alternates \by' 
locating the device. in the Master Selection Guide. 

\ 

Particuarly for digital circuits, the other products 
grouped with it will normally offer similar or iden
~ical performance. 
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ALTERNATE SOURCE DIRECTORY 
Manufacturer I Replacement IC Master Manufacturer I Replacement IC Master Manufacturer I Replacement ICMaster Manufacturer I Replacement IC Master 
Device Source Device Page Device Source Device Page Device Source Device Page Device Source Device Page 

Advanced Memory Systems AM25LS22 TI SN54LS322 AM27S11 Intal 38~1 885 LMlll Motorola MLMlll 
SN74LS322 Natlonll DM64S287 708 National LMlll 

AM25LS23 TI SN54LS323 , DM74S287 708 Raytheon LMlll ,. 
AMS2650 Intersil 2650 SN74LS323 TI SN54S287 861 RCA CAlli 
AMS6002 Intersil 6002 AM25lS251 Raytheon 25LS251 334 SN74S287 861 Signetics LM111 
AMS6003 Intersil 6003 AM25lS253 Raytheon 25lS253 338 AM2700 Fairchild 93421 Silicon G SG111 
AMS7001 Intersil 7001 AM25LS257 National DM54LS257 Intersil IM5523, Teledyne S LM111 
AMS7003 Intersil 7003 DM74LS257 MMI 6531 LM118 AD AD518 574 
AMS7005 Intersil 7005 AM25LS258 National DM54LS258 Signeties N82S16 National LM118 
AMS7008 Intersil 7008 DM74LS258 82S06 Raytheon LM118 
AMS7027 Intersil 7027 AM25L02 National DM2502 TI SN54S201 LM201 AD ADZ01 575 
AMS7101 ' Intersil 7101 AM25L03 National DM2503 SN74S200A Intersil LM201 
AMS7111 Intersil 7111 AM25L04 National DM2504 SN74S201 Motorola MLM201 
AMS7112 Intersil 7112 AM2502 I National DM2502 AM2701 Fairchild 93411 National LM201 
AMS7270 Intersil 7270 AM2503 National DM2503 Intersil IM5533 RCA CA201 
AMS7271 Intersil 7271 AM2504 National ' DM2504 MMI 6530 Signetics LM201 
AMS72,80 Intersil 7280 AM2505 , Raytheon RC2505 Signeties 82,S17 Silicon G SG201 

RM2505 TI SN54S301 Teledyne S LM201 

Advanced Micro Devices Signetics 2505 SN74S300 LM202 , MotOrola MLM210 
AM26L02 National DM8602 SN74S301 Silicon G SG202 

DM9602 tAM2715 Intersil IM5523 LM205 Intersil LM205 
tAM2071 Signetics 82S07 AM26L123 National DM54L123 ' AM2802 Synertek SY2802 Motorola MLM205 
AM25LS07 TI SN54LS378 DM74L123 AM2803 Synertek SY2803 Raytheon LM205 

SN74LS378 AM26S02 National DM8602 I AM2804 Synertek SY2804 I Silicon G SG205 
AM25LS08 TI SN54LS379 DM9602 AM2806 Signetics 2512 Teledyne S LM205 

SN74LS379 AM26S10 Fairchild 9640 AM2807 Signetics 2524 .. ~M207 Intersil LM207 
AM25LS09 TI SN54LS399 'AM26S11 Fairchild 9641 AM2808 Si'gnetics 2525 Motorola MLM207 

SN74LS399 AM2602 National DM8602 AM2809 ' Signetics ' 2521 Raytheon LM207 
AM25LS138 National DM54LS138 DM9602 AM2814 TI TMS3114 RCA CA207 

OM74LS138 AM26123 National DM54123, AM2825 Synertek SY5025 Silicon G SG207 
Ra~ 25LS138 330 DM74123 AM2826 Synertek SY502q lM208 AD AD20B 575 

AM25LS139 National DM54LS139 TI SN54123 AM2827 Synertek SY2827 Intersil LM208 
DM74LS139 / SN74123 AM2833 Signetics 2533 Motorola MLM208 

Raytheon 25LS139 332 AM27LSOO Fairchild 93421 Synertek SY2833 Raytheon ; LM208 
AM25LS151 National DM54LS151 National DM54S200 704 TI TMS3133 , Silicon G SG208 

DM74LS151 DM74S200 704 AM2901 Motorola MC2901 LM210 Intersil LM210 
Raytheon 25lS151 334 TI SN74LS200 Raytheon AM2901 Motorola MLM210 

AM25LS153 National DM54LS153 AM27LSOl Fairchild 93411 AM2902 ' Raytheon AM2902 Silicon G SG210 
DM74LS153 National DM54S206 751 AM2905 Raytheon AM2905 LM211 Intersil LM21,1 

Raytheon 25lS1S3 336 DM74SZ06 751 AM2906 Raytheon AM2906 Motorola MLM211 
AM25LS157 ,Nation," DM54LS157 AM27LS10 Fairchild 93416 AM2907 Raytheon AM2907 Raytheon LM211 

DM74LS157 Harris HPROM1024 AM2909 Motorola MC2909 RCA CA211 
Raytheon 25lS157 338 Intel 3601 695 Raytheon AM2909 Signeties LM211 

AM25LS158 National bM54LS158 AM27S02 FairchIld 93404 AM2911 Motorola MC2911 Silicon G SG211 
DM74LS158 Intersil IM5501 AM2915 Motorola MC2915 Teledyne S LM2Jl 

Raytheon 25LS15B 338 MMI 5560 AM2916 'Motorola MC29.16 LM218 AD AD61B 574 
AM25LS160 National DM54LS160 6560 AM2917 Motorola MC2917 Raytheon LM218 

DM74LS160 National DM54S289 AM2918 Motorola MC2918 LM301 AD AD301 575 
Raytheon 25LS1BO 341 DM74S289 Raytheon AM2918 Intersil LM301 

AM25LS161 National DM54LS161 TI SN54S289 LM101 AD AD101 575 Motorola MLM301 
DM74LS161 SN74S289 Intersii LM10l Raytheon LM301 

Raytheon 25LS181 341 AM27S03 Fairchild 93405 Motorola ML/;!101 RCA CA301 
AM25LS162 National DM54LS162 MMI 5561 National LM10l Si9netics LM301 

DM74'LS162 6561 RCA CA10l Silicon G SG301 
Raytheon 25LS162 341 Natlona' DM54S189 748 ' Signetics LM101 Teledyne S LM301 

AM25LS163 National DM54LS 16.3 , DM74S189 748 Silicon G SG10l LM305 Intersil LM305 
DM74LS163 DM7598 704 Teledyne S LM10l Motorola MLM305 

RaYtheon 25LS163 . 341 DM8599 704 LM105 Intersil LM105 Raytheon LM305 , 
AM25LS164 National DM54LS164 TI SN54S189 Motorola MLM105 Silicon G SG305 

DM74LS164 SN74S189 National LM105 Teledyne S LM305 
AM25LS170 Raytheon 25L~J 70 AM27S08 Harrll HM7802 682 Raytheon LM105 lM307 Intersil LM307 
AM25LS174 National DM54LS174 National DM7577 702 Silicon G SG105 Motorola MLM307 

DM74LS174 DM8577 702 Teledyne S LM105 Raytheon LM307 
Raytheon 25LS174 344 Signeties 82S23 LM107 Intersil LM107 RCA CA307 

AM25LS175 National DM54LS175 TI SN54S188 BBO Motorola MLM107 Signetics LM307 
DM74LS175 SN74S188 8BO National LM107 Silicon G SG307 

Raytheon 25LS175 344 AM27S09 HelM HM7B03 68Z' Raytheon LM107 LM308 AD AD308 575 
AM25LS181 National DM54181 National DM7578 702 RCA CA107 Intersil LM3<l8 

DM74181 DM8578 702 Silicon G SG107 Motorola MLM308 
Raytheon 25LS181 346 Signaties 82S123 

, 
LM108 AD AD108 575 Raytheon LM308 

AM25LS190 National DM54LS190 TI SN54S288 Intersil LM108 Signetics LM308 
DM74LS190 SN74S288 Motorola MLM108 Silicon G SG308 

Raytheon 25LS180 350 AM27S10 Harris HM7610 882 Nati.onal LM108 lfl!l31O Intersil LM310 
AM25LS191 National DM54LS191 Intel M3601 Raytheon LM108 Morolola MLM310 

DM74LS191 3B01 895 Signetics LM108 Silicon G SG310 
AM25LS192 Raytheon 25LS182 353 National DM64S387 708 Silicon G SG108 LM311 Intersil lM311 , 
AM25LS193 National DM54LS193 DM74S3B7 70B LM110 Intersil LMll0 Motorola MLM311 

DM74LS193 TI SN54S387 881 Motorola MLM110 Raytheon LM311 
Raytheon 25LS19$ 363 SN74S387 881 National LM110 RCA CA311 

AM25.LS194ARaytheon 25LS194A 355 AM27S11 Harrl, HM7811 882 Silicon G SGll0 Signetics LM311 
AM25LS195 Raytheon 25LS195 365 Intel M3621 LMlll Intersil LM111 Silicon G SG311 

t Discontinued 
The manufacturers report their devices can be used as direct replacements, Performance details 
often differ, so compare the specifications considering yourrequir~ments. ' 
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Device Source Device Page _Device Source Device Page Device Source, Device Page Device Source Device Page 

Advanced·Micro Devices 1402 Signetics 2502 747 Motorola MC1747 9308 Raytheon RM9308 

(cont'd) Synertek SY1402 PMI OP·04 TI SN29308 
1403 National MM1403 SSS747 SN39308 

Nortec 1403 Raytheon \ RC747 9309 Fairchild 9309 
lM311 Teledyne S lM311 Signetics 2503 RM7l!7 TI SN29309 
LM318 AD AD518 674 Synertek SY1403 RCA CA747 SN39309 

Raytheon LM318 1404 National MM1404 Silicon G SG747 9310 Fairchild 9~10 
NE555 Motorola MC1455 Nortec 1404 Teledyne S 747 Raytheon RM9310 

National lM555 Signetics 2504 748 Intersil 748 TI SN54160 
Silicon G SG555 Synertek SY1404 Motorola MC1748 SN74160 

SN54lS123 Raytheon 54lS123 1488 Exar XR1488 Raytheon RC748 9311 Fairchild 9311 
SN54LSI38 Raytheon 54LSI38 254 Motorola MC1488 RM748 Raytheon RM9311 
SN54LSI39 Raytheon 54LS139 264 National OS1488 RCA CA748 TI SN54154 
SN54LSI51 Raytheon. 54LS151 268 Raytheon RC1488 Silicon G SG748 SN74154 
SN54LS153 Raytheon 54LS153 258 Silicon G SG1488 Teledyne S 748 9312 Fairchild 9312 
SN54LS157 Raytheon 54LS157 282 1489 Exar XR1489 7552 Mostek MK41 02 Raytheon RM9312 
SN54LS158 Raytheon 54LS168 262 National OS1489 9050 RCA MW4050 TI SN29312 
SN54LSl80 Raytheon 54LSl80 254 Raytheon RC1489 9060 AMS AMS7280 SN39312 
SN54LS161 Raytheon 54LS161 .284 Silicon G SG1489 Intersil 7280 9314 Fairchild 9314 
SN54LS182 Raytheon 54LS162 284 .1500 Intersil "'M1500 RCA MW4060 9316 Fairchild 9316 
SN54LS163 Raytheon 54LS163 284 i501 Intersil AMl501 Signetics 2680 Raytheon RM9316 
SN54lS170 Raytheon 54lS170 1507 Signetics 2506 9080 Intel 8080 TI SN54161 
SN54LS175 Raytheon 54LS175 275 2517 National DPS080A 1033 SN74161 
SN54LS181 Raytheon 54LS181 277 1660 Intersil AM166039 TI TMSB080 1097 9318 Fairchild 9318 
SN54LS190 Raytheon 54LS190 283 1702 Mostek MK3702 91L02 National MM21 02 759 TI SN54148 
SN54LSI91 Raytheon 54LS191 283 2101 EA EA2101 Signetics 21102 SN74148 
SN54LS192 Raytheon 54LS192 291 EA2101 9101 AMS AMS71.01 9321 Fairchild 9321 
SN54LS193 Raytheon 54LS193 291 Intel -2101 Intersil 7101 9322 Fairchild 9322 
SN54LS 111.y. Raytheon 54LS194A 299 Intersil 7101 National MM2101 758 Raytheon RM9322 
SN54LS195A Raytheon 54LS195A 302 National MM2101 75e RCA MW4101 TI SN54157 
SN54LS251 Raytheon 54LS251 309 RCA MW4101 9102 Mostek MK4102 SN74157 
SN54LS253 Raytheon 54LS253 312 Synertek SY2101 Natl_1 MM2102 759 9324 Fairchild 9324 
SN54LS257 Raytheon 54LS257 315 2102 Mostek MK4102 , Signetics 2402 9328 Fairchild 9328 
SN54LS258 Raytheon 54LS258 315 National MM2102 758 Synertek SY2102 9334 Fairchild 9334 
SN54lS670 Raytheon 54lS670 Si9netics 2102 TI TMS4033 TI SN54259 
SN54S189 TI SN54S189 2111 EA EA2111 TMS4034 SN74259 
SN54181 Fairchild 9341 lritel 2111 9111 AMS AMS7111 .9338 Fairchild 9338 

Raytheon 54181 N~onal MM2111 788 Intersil 7111 9340 Fairchild 9340 
TI SN54181 Synertek SY2111 National lI'M2111 768 9341 Fairchild 9341 

SN74181 2112 AMS AMS7112 RCA MW4111 Raytheon RM9341 
SN54182 Fairchild 9342 EA EA2112 9112 AMS AMS7112 TI SN54181 

Raytheon 54182 Intel 2112 Intersil 7112 SN74181 
TI SN54182 Intersil 7112 National MM2112 771 93415 Intel 2115 883 

SN74182 National MM2112 771 RCA MW4112 TI SN54S314 
SN5489 Intersil IM5501 Synertek SY2112 9208 Mostek MK30000 SN74S314 

MMI 5560 2401 Synertek SY2401 9214 Mostek MK2600 9342 Fairchild 9342 
Raytheon 5489 2702 Synertek SY2102 93100 Fairchild 93LOO Raytheon RM9342 

SN74lS123 Raytheon 74lS123 31101 MMI l5560 93101 Fairchild 93101 TI SN54182 
SN74LS138 Raytheon 74LS138 254 l6560 93108 Fairchild 93108 SN74182 
SN74LS139 Raytheon 74LS139 254 Signetics N82S25 93109 Fairchild 93109 9360 Fairchild 9360 
SN74LS151 Raytheon 74LS151 256 31L0101 Intersil IM5501 93LlO Fairchild 93LlO Raytheon RM9360 
SN74LS153 Raytheon 74/-8153 258 Signetics N8225 93Lll Fairchild 93Lll 9366 Fairchild 9366 
SN74LS157 Raytheon 74LS157 262 3101 AMI S1685 93Ll2 Fairchild 93Ll2 Raytheon RM9366 
SN74LS158 Raytheon 74LS158 282 Fairchild 93403 93Ll4 Fairchild 93Ll4 9401 Synertek SY2401 
SN74LSl80 Raytheon 74LS160 284 Intersil IM5501 93Ll6 Fairchild 93Ll6 96102 Fairchild 96102 
SN74LS161 Raytheon 74LS161 284 Signetic. 82S25 93Ll8 Fairchild 93Ll8 9600 Fairchild 9600 
SN74LS182 Raytheo~ 74LS182 284 TI SN7489 93121 Fairchild 93121 9601 Fairchild 9601 
SN74LS183 Raytheon 74LS183 284 3101A Signetics 3101A 93122 Fairchild 93L22 Raythepn RF9601 
SN74lS170 Raytheon 74lS170 TI SN64S289 93124 Fairchild 93l2.4 TI SN29601 
SN74LS175 Raytheon 74LS176 275 SN74S289· . 93128 Fairchild 93l2S 9602 Fairchild 9602 
SN74LS181 Raytheon 74LS181 277 3114 TI TMS3114 93134 Fairchild 93134 Raytheon RF9602 
SN74LSl90 Raytheon 74LS190 283 4102 Mostek MK41 02 93l3S Fairchild 93138 9614 Fairchild 9614 
SN74LS191 Raytheon 74LS191 283 723 Intersil 723 93140 Fairchild 93140 9615 Fairchild 9615 
SN74LS192 Raytheon 74LS192 291 Motorola MCl723 93141 Fairchild 93141 9616 Fairchild 9616 
SN74LS193 Raytheon 74LS193 291 Raytheon RC723 93160 fairchild 93160 9616 
SN74LSl94A Raytheon 74LSl94A 299 RM723 National OM75l60 9617 Fairchild 9617 
SN74LSl95A Raytheon 74LS195A 302 RCA CA723 DM85l60 9620 Fairchild 9620 
SN74LS251 Raytheon 74LS251 309 SiliconG SG723 93LS6 Fairchild 93166 9621 Fairchild 9621 
SN74LS253 Raytheon 74LS253 312 Teledyne S 723 National OM75L63 Raytheon RM9621 
SN74LS257 Raytheon 74LS257 315 725 PMI SSS725 DM85L63 
SN74LS258 RaytheOn 74LS258 315 733 Motorola MC1733 9300 fairchild 9300 American Microsystems, Inc. SN74LS670 Raytheon 74LS670 SiliconG SG733 Raytheon RM9300 
SN74S160 Fairchild 93S10 741 Intersil 741 TI SN54195 
SN74.S161 Fairchild 93S16 Motorola MC1741 SN74195 -Sl103 Intel ) 103 
SSS725 PMI SSS725 PMI OP-02 9301 Fairchild 9301 S1413 SSS SCl5430 
1002 Mostek MK1002 SSS741 TI SN29301 S146 Intel 1103-146 
1101 Intersil IM7501 Raytheon RC741 SN39301 Signet;cs 2146 

IM7511 RM741 9304 Fairchild 9304 +S1670 Motorola MCl160 
Mostek MK4007 RCA CA741 Raytheon RM9304 S1757 GI AY3-1014 

1402 National ~M1402 Silicon G SG741 9306 Fairchild 9306 AY3·1015 
Nortec 1402 Teledyne S 741 9308 Fairchild 9308 AY5·1013 

• Discontinued 
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Device Source Device Page 

Fairchild Semiconductor 
(cont'd) 

,.A732 Sprague ULN-2120 
,.A733 AMO 733 

Motorola MC1733 
National LM733 
Raytheon RC733 

AM733 
Signetics ,.A733 
Silicon G SG733 
TI ,.A733 

,.A734 Intersil 734 
,.A739 SGS TBA231 
,.A740 Intersil LH0042 

740 
Signetics ,.A740 

,.A741 AMO 741 
Intersil 741 
Motorola MC1741 
National , LM741 
PMI OP-02 

PM741 
SSS741 

Raytheon RC741 
RM741 

RCA CA741 
Signetics ,.A741 
Silicon G SG741 
Teledyne S 741 
TI ,.A741 

,.A742 Exar XR742 
,.A746 National LM746 

RCA CA3072 
Sprague ULN-2114 

,.A747 AMO 747 
MOlo~ola MC1747 
National LM747 
PMI OP-04 

PM747 
SSS747 

Raytheon RC747 
RM747 

RCA CA747 
Signetics ,.A747 
Silicon G SG747 
Teledyne S 747 
TI 1,.A747 

,.A748 AMO 748 
InterSil 748 
Motorola MC1748 
National LM10l 

LM201 
LM748 

Raytheon RC748 
RM748 

RCA CA748 
Signetics ,.A748 
Silicon G SG748 
Teledyne S 748 
TI' ,.A748 

,.A753 Sprague ULN-2209 
,.A754 National LM1596 
,.A758 Exar XR1800 

RCA CA758 
Signetics ,.A758 
Sprague ULN-2244 

,.A760 National LMi60 
,.A763 National LM1496 
,.A767 Sprague ULN-2128 
,.A776 Silicon G SG3250 
,.A777 Intersil 777 

Silicon G SG777 
TI ,.A777 

,.A78L05 Motorola MC78l05 
Signetics ,.A78L05 
TI ,.A78L05 

,.A78L08 . Motorola MC78L08 
TI ,.A78L08 

,.A78L12 . Motorola MC78L12 

\ 

• Discontinued 
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ALTERNATE SOURCE DIRECTORY 
Manufacturer I Replacement ICMaster Manufacturer I Replacement IC Master Manufacturer 
Device Source Device Page Device Source De~ice Page Device 

,.A78L12 Signetics ,.A78L12 ,.A79M15 TI ,.A79M15 F4016 
TI ,.A78L12 ,.A79M20 TI ,.A79M20 F40160 

,.A78L15 Motorola MC78L15 ,.A79M24 TI ,.A79M24 
Signetics ,.A78L15 ,.A7905 Motorola MC7905 
TI ,.Al8L15 Silicon G SG120-5 

,.A78L26 Motorola MC78L02 TI ,.A7905 
MC78L02 ,.A7906 Motorola MC7906 

Signetics ,.A78L26 TI ,.A7906 
TI ~A78L02 ,.A7908 Motorola MC7908 F40161 

,.A78L62 Signetics ~A78L06 TI ,.A7908 
TI ,.A78L06 ,.A7912 Motorola MC7912 

,.A78M05 Motorola MC78M05 Silicon G SG120-12 
Signetics ,.A78M05 TI ,.A7912 
Silicon G SG7805 ,.A7915 Motorola MC7915 
TI ,.A78M05 Silicon G SG120-15 

,.A78M06 Motorola MC78M06 TI jlA7915 F4Q162 
Signetics ,.A78M06. ,.A7918 Motorola· >- MC'7918 

, 

Silicon G SG7806 TI ,.A7918 
,.A78M08 Motorola MC78M08 ,.A7924 Motorola MC7924 

Signetics ,.A78M08 TI ,.A7924 
TI ,.A78M08 ,.A795 Motorola MC1495 

,.A78M12 Motorola MC78M12 MC1595 F40163 
Signetics , ,.A78M12 ,.A796 Motorola MC1496 
Silicon G SG7812 I MC1596 
TI ,.A78M12 MC1596 

,.A78M15 Motorola MC78M15 Signetics MC1496 
Signetics ,.A78M15 Silicon G SG1496 
Silicon G SG7815 SG1596 
TI ,.A78M15 FM4027 Mostek ,MK4027 F4017 

,.A78M20 TI ,.A78M20 FQ3724 RCA CA3724 
,.A78M24 Motorol~ MC78M24 FQ3725 RCA CA3725 

Signetics ,.A78M24 F10144 Signetics 10144 
Silicon G SG7824 F10405 TI SN10147 F40174 
TI ,.A78M24 F10410 TI SN10144 

,.A780 Sprague ULN-2124 F10415 Signetics 10146 
,.A7805 Motorola MC7805 F4001 Harris HD4001 

National LM340-5 National' C04001 F40175 
Signetics ,.A7805 RCA C04001 
Silicon G SG7805 SSS SCL4001 
TI ,.A7805 F4002 National C04002 

,.A7806 Motorola MC7806 RCA CD4002 F4018 
National LM340-6 SSS SCL4002 
Signetics ,.A7806 F4006 Harris H04006 
Silicon G SG7806 RCA C04006 F4019 
TI ,.A7806 SSS SCL4006 

,.A7.a06 F4007 Harris H0400i 
,.A7808 Motorola MC7808 RCA C04007 

Nalional LM340-8 SSS SCL4007 F40192 
Signetics ,.A7808 F4008 Harris HD4008 
Silicon G. SG780S RCA C04008 
TI ,.A7808 SSS SCL4008 

,.A781 Sprague ULN-2127 F40083 RCA CD4008 
,.A7812 Motorola MC1812 F40085 Harris H074C85 

National LM340-12 National -MM74C85 
Signetics ~7812 RCA CD4063 F40193 
Silicon G SG7812 F40089 National MM74C89 805 
T/ ,.A7812 F40097 Harris H080C97 

,.A7815 Motorola MC7815 National MM80C97 
National LM340-15 F40098 National MM80C98 
Si9netics ,.A7815 F401.1 Harris HD4011 
Silicon G SG7815 National C04011 
TI ,.A7815 RCA C04011, F4019A 

,.A7815 SSS SCL4011 F40195 
,.A7818 Motorola MC7818 F4012 Harris H04012 F4020 

National LM840-18 National, C04012 
Signetics ,.A7818 RCA CD4012 
Silicon G SG7818 SSS SCL4012 
TI ,.A7818 F4013 Harris H04013 F4021 

,.A7818 National C04013 
,.A7824 Motorola MC7824 RCA C04013 

National LM340-24 SSS SCI.4013 
Signetics ,.A7824 F4014 Harris H04014 F4022 
Silicon G SG7824 National C04014 
TI , ,.A7824 RCA CD4014 

,.A7824 SSS SCL4014 F4023 
,.A786 SGS TAA630 F4015 , . Harris H04015 
,.A7885 . Ti ,.A7885 National C04015 
,.A79M05 TI ,.A79M05 RCA C04016 
,.A79M06 TI ~79M06 SSS SCL4015 F4024 
,.A79MOS TI ,.A79M08 F4016 National C04016 
,.A79M12 TI ,.A79M12 RCA C04016 

The manufacturers report their devices can be used,as direct replacements. Performance details 
often differ. so compare the specificationS'Considering your requirements. , 

I Replacement IC Master 
Source Device Page 

SSS SCL4016 
Harris H054C160 

H074C160 
National MM54C160 

MM74C160 
SSS SCL4160 

~ 

Teledyne S MM74C160 
TI TP4360 
Harris HD54C161 

H074C161 
National MM54C161 

MM74C161 
SSS SCL4161 
Teledyne S MM74C161 
TI TP4361 
Harris H054C162 

H074C162 
Nation.al MM54C162 

MM74C162 
SSS SCL4162 
1'1 TP4362 
Harris H054C163 

. H074C163 
National MM54C163 

MM74C163 
SSS SCL4163 
Teledyne S MM74C163 
TI TP4363 
Harris H04017 
National C04017 
RCA ' C04017 
SSS SCL4017 
Harris H054C174 

H074C174 
National MM54C174 

MM74C174 
Harris H054C175 

H074C175 
National MM54C175 

MM74C17.5 
Harris H04018 
RCA CD4018 
SSS SCL4018 
Harris H04019 
National C04019 
RCA C04019 
SSS SCL4019 
Harris H054C192 

H074C192 
National CD40192 

MM54C192 
MM74C192 

. RCA CD40192 
Teledyne S MM74C192 
Harris H054Ci93 

H074C193 
. National C040193 

MM54C193 . 
MM74C193 

RCA C040193 
TeledyneS MM74C193 
RCA C040194 
National MM74C195 
Harris H04020 
National , C04020 
RCA C04020 
SSS SCL4020 
Harris H04021 
National C04021 
RCA C04021 
SSS SCL4Q21 
Harris H04022 
RCA C04022 
SSS SCL4022 
Harris H04023 
National C04023 
RCA C04023 
SSS SCL4023 
Harris H04024 
National C04024 
RCA C04024 
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Ie ... , Manufacturer 1 Replac:ement Ie Mester Manufacturer 1 Replacement Ie Maater 
Device Soim:e Device ,.. Page Device Source Device Page Device Soim:e Device p. 
fairchild SemicoMucter' ~4073 RCA ctl4073 1808 SW SW1808 54HOO Raytheon 54Hoo 

(cont'd) sss SCL4073 SW1908 Signetics 54HOO 
f4075 RCA CD4075 TI SN151808 TI SN54Hoo 

SSS SCL4075 SN151908 54HOl Motorola MC54HOl 
F4024 SSS SCL4024 F407S RCA C04076 1810 SW SW1810 Raytheon 54HOl 
F4025 Harris HD4025 Still SCl4078 SW1910 Sjgnetics 54HOl 

National CD4025 F4077 RCA C04077 , 11 SN151810 TI SN54HOl 
RCA CD4025 $$S SCL40n SN151910 54H04 Motorola MC54H04 
SSS SCL4025 F4078 .~ CD407S 1812 SW SW1812 Raytheon 54H04 

F4027 Harris HQ4027 SSS SCL4078 SW1912 Signetics 54H04 
National CD4027 F4081 Harris HD4081 TI . SN151812 TI SN54H04 
RCA CD4027 ACA CD4081 ' 

I SN151912 54H05 Motorola MC54H05 
SSS SCL4027 SSS SCL4081 1814 SW SW1814 Raytheon 54H05 

F4028 Harris HD4028 F4082 RCA CD4082 SW1914 Signetics 54H05 
RCA CD4028 SSS SCL4082 2102 Mostek MK4102 TI- SN54H05 
SSS SCL4028 F4085 RCA CD4085 'Signetics 21F02 54H08 Motorola MC54H08 

F4029 Harris HD4029 F4086 RCA CD4086 2102 54Hl0 Motorola MC54Hl0 
National CD4029 F4097 RCA CD4097 2136 Motorola MC1356 Raytheon 54Hl0 
RCA CD4029 F4099 RCA CD4099 Sprague ULN·2136 Signetics 54Hl0 
SSS SCL4029 F4104 ,RCA CQ40104 3064 Motorola MC1364 TI SN54Hl0 

F4030 Harris H04030 F451a ~"is H014510 'Sprague ULN·2264 54Hl0l Motorola MC54Hl0l 
National CD4030 RCA CD4510 3065 Motorola MC1358, TI SN54H101 
RCA CD4030 SSS SCL4510 Sprague ULN·2165 54Hl02 Motorola MC54Hl02 

CD4070 F4511 RCA CD4511 3075 Motorola MC1375 TI SN54Hl02 
SSS SCL4030 SSS SCL4511 Sprague' ULN·2129 54Hl08 Motorola MC54Hl08 

F4035 Harris HD4035 F4512 Mal!ris HD14512 3257 GI AD5·2240S TI SN54Hl08 
National CD4035 SSS SCL4512 Mostek MK3202 54Hl1 Motorola MC54Hll 
RCA CD4035 F4514 RCA CD4514 3280 AMI S8584 834 Raytheon 54Hll 
SSS SCL4035 SSS SCL4514 3329 AMI S1685 TI SN54Hl1 

F4040 Harris HD4040 F4515 RCA CD4515 3330 AMI S1685 54 H20 Motorola MC54H20 
National CD4040 SSS SCL4515 3331 AMI S1685 Raytheon 54H20 
RCA CD4040 F4516 Harris HD14516 3337 AMI S1685 Signetics 54H20 
SSS SCL4040 RCA CD4516 3341 AMD 3341 TI SN54H20 

F4041 RCA CD4041 SSg SC.L4516 3342 TI TMS3121 54H21 Motorola MC54H21 
SSS SGL4041 F4516 Herris HD14518 3343 AMI S2181 TI SN54H21 

F4042 Harris HD4042 RCA CD4518 Signetics 2521 54H22 Motorola MC54H22 
National CD4042 SSS SCL4518 3344 AMI S2181 Raytheon 54H22 
RCA CD4042 F4519 H."ilI HD14519 Signetics 2522 TI SN54H22 
SSS SCL4042 F4520 Harris HD14520 3347 AMI S2182 54H30 Motorola MC54H30 

F:4043 Harris HD4043 RCA CD4520 Intersil IM7780 I Signetics 54H3b 
RCA CD4043 SSS SCL4520 Signetics 2532 TI SN54H30 
SSS SCL4043 F4527 MCA CD4527 TI TMS3120 54H40 Motorola MC54H40 

F4044 Harris HD4044 SSS SCL4527 3348 TI TMS3112 Raytheon 54H40 
RCA CD4044 F4528 RCA CD4098 3349 Signetics 2518 Signetics 54H40 
SSS 'SCL4044 SSS SCL4528 TI TMS3122 TI SN54H40 

F4046 RCA CD4046. F4532 IICA CD4532 3355 Synertek SY2833 54H50 MotorOla MC54H50 
SSS SCL4046 F4555 RCA CD4555 TI TMS3133 TI SN54H50 

F4049 Harris HD4049 sss SCL4555 34XXX Fairchild F4XXX 54H51 Motorola MC54H51 
National CD4049 F45W RCA CD4556 3501 AMI S8457 TI SN54H51 
RCA CD4049 SSS SCl4556 Collins CRC3501 54H52 Motorola MC54H52 
SSS SCL4049 F4581 RCA CD40181 National MM3501 TI SN54H52 

F4050 Harris HD4050 SSS SCL4581 3507 AMI S8773 54H53 Motorola MC54H53 
National CD4050 F4582 'RCA CD40182 3512 AMI S8773 TI SN54H53 
RCA CD4050 SSS SCL4582 3513 AMI S8773 54H54 Motorola MC54H54 
SSS SCL4050 F4585 RCA CD4063 3514 AMI S3514 650 TI SN54H54 

F4061 Harris HD4051 SSS SCL4585 S8772 54H55 Motorola MC54H55 
RCA CD4051 F4703 RCA CD40105 Mostek MK2600 TI SN54H55 
SSS SCL4051 F4710 RCA CD4036 National MM4233 54H60 Motorola MC54H60 

F4052 Harris HD4052 CD4039 MM5233 TI SN54H60 
RCA CD4052 F4720 RCA CD40061 3533 Signetics 2533 54H61 Motorola MC54H61 
SSS SCL4052 CD4061 3534 AMI S2103 TI SN54H61 

F4053 RCA -CD4053 F4731 RCA CD4031 3539 EMM/Semi 3539 54H62 Motorola MC54H62 
SSS SCL4053 SH013 Intersil IM5013 3580 AMI S8773 TI SN54H62 

F4066 Harris HD4066 SH3002 Si.coni. SI3002 3705 Siliconi. SI3705 54H71 Motorola MC54H71 
National CD4066 1183 AMI S110lA 834 3730 . AMI S1757 400 TI SN54H71 
RCA CD4066 1800 SW SW1800 GI AY5·1013 54H72 Motorola MC54H72 
SSS SCL4066 SW1900 3731 AMI S1757 400 TI SN54H72 

F4067 RCA CD4067 TI SN151800 3817 AMI S1998 54H73 Motorola MC54H73 
F4068 RCA CD4068 SN151900 3850 Mostek 3860 Signetics 54H73 

SSS SCL4068 1802 SW SW1802 3851 Mostek 3851 TI SN54H73 
F4069 Harris HD4069 SW1902 3852 Mostek 3852 • 54H74 Motorola MC54H74 

RCA CD4069 TI SN1.51802 3853 Mostek 3853 Raytheon . 54H74 
SSS SCL4069 SN151902 3854 Mostek 3854 TI SN54t174 

F4070 Ha,ris HD4070 1805 Tt SN151805 3861 Mostek MK3861 54H76 Signetics 54H16 
National CD4070 SN151905 4096 EA EM096 TI SN54H76 
RCA CD407D 1808 SW SW1806 EMM/Semi AD3·4096 54L800 R.yt .... 84LSOO 210 
SSS SCL4070 SW1906 GI RD3·4096 84LS02 Raytheon 84LS02 214 

F4071 RCA CD4071 TI SN151806 . Intersil 7005 54LS03 Raytheon 84LS03 212 
SSS SCL4071 SN151906 Mostek MK4096 84LS05 Raytheon 84LS05 212 

f4072 RCA CD4072 1807 TI SN151807 Rockwell 1604 54LS08 R.ytheon 84LS08 215 
SSS SCL4072 SN151907 54HOO Motorola MC54HOO 54LS09 Raytheon 84LS09 217 

.. \ 

• D,sconllnued 

1I0id face device numbers indicale manuracturers' data is provided in the Ie Master on the pages noted, 
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Americar:' Micr08ystems, Inc. 
(cont'd) , , 

51757 Westem" • TR1402 
51883 TI TMS6011 

Westem TR1602 
.~2076 .Intersil IM7780 I 
.52102 .lnt8!si1 IM7552 

Motorola MCM6605 

I 5218.1 Mostek MKloo2 
52222 Nortec 2222 

5ignetics N2222 
52222 

I 5SS 5CM5522 
52470 GI AY1·l006 
52555 Nitron NC1183, 
52556 Nitron NC1184 

.S2566 Motorola MC1182 
Nitron Nel182 

52567 Nitron NC1181 
53102 5G5 M330 

TI \ TMS4035 
53102A TI TMS4033 ; 
53102B 'n TMS4034 
53103 Nortec 1103 

I . 
53514 Mostek MK2600 . 
54006 ,Mostek MK4oo6 
54008 Mostek MK4oo8 
'54021 RCA MW4060 

TI TMS4080 864 
.54096 EA EAA096 

EMM/5emi R03·4096 
Fairchild 4096 
Mostek MK4096 

, RCA MW41 04 
55232 Mostek ' MK2500 

National 
; MK21:00 

MM 232 
56800 Maiorola M6800, 
56810 Motorola MCM6810 
56820 Motorola MC6820 
56830 Motorola MCM6830 
56850 Motorola MC6850 
58865 -GI R05·8192 
58996 EMM/5emi R03·16384 

GI' R03·16384 
Nortec 8996 

Analog Devices \( 
I 

ADl01 AMD LMl0l 
,Fairchild pAl0l 
Motorola MIM101 
National LMl01 
'!lCA CA1()'1 
5ign~ics LM101 
SilicOn G 5Gl01 
Teledyne S LM101 

ADl08 AMD Wl08 
Fairchild' pA108 
'Motorola, MLM108 
National LM108 
Rayt~ ,LM108 
RCA I CA108 
5ignetics LMl08 
5i1iconG 5Gl08 

ADl11 Motorola MLMll1 
'National LMll1 
Raytheon LM111 

. RCA CAll! 
5ignetics LM11.1 
Silicon G 5Gll1 
Teledyne 5 LMl11 

A0201 AMD LM201 
Fairchild pA201 
MotOTQla MLM201 
National LM201 
RCA 0001 
5ignetics LM201 

• Discontinued 
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ALTERNATE SOURCE DIRECTORY 
Manufacturer 'Replacement ICMaster . Manufacture, ',Replacement IC Master Manufacturer 'Repl8C8m8nt IC Master 
Device SoUree Device Pege Device Souree Device Page Device SoUree Device Page 

AD201 511icon G 5G201 Beckman Instruments 'DAC·HZ12B,,! Burr·Brown DAC85 
Teledyne 5 . LM201 Micro Net. DAC85 

AD208 AMD LM208 MlC.1808 Harrlt HI808A . 432 

Fairchild pA208 877·80 ' ,Datel DAC·HZ12B MX-IIQJ Hutla HI601A . 432 
National LM208 Micro'Net DAC85 MJCD.409 . Harrlt HI609A 432 
Raytheon LM208 ,877-85 ' Datel DAC·HZ12B MXD-807 Harrl, HI607A 432 
RCA CA208 Micro Net DAC85 SHM·Ie.1 AD AD583 579 
5i1icon G 5G208 Harrlt HA-2425· 680 

AD2,11 National LM211 Burr-Brown Research Teledyne P TP4856 
Raytheon LM211 , ) 
RCA 0011 Electronic Arrays 
Signetics LM211 ADC80 Micro Net ADC80 

, 5iliconG 5G211 ADC85 Datel 
I 

ADC·HZ12 
Teledyne 5 LM211 Micro Net 'ADC85 EA1004 TI TM53OO3 

AD30l AMD LM301, DAC12 AD DAC12 EAl009, AMI 52181 
Fairchild ",,301 DAC80 B.,pkman 817·80 ' EA1012 TI TM53002 
Motorola ':AI,M301 Datel DAC,HZ12B EA1206 ,AMI 51685 
National LM30!' Micro Net DAC80 EA12065 . AMI 51685 
Raytheon LM301 DAC85 8eckman 877·85 EA12105 AMI 51685 
RCA 'CA301 Daiel DAC·HZi2B EA1212 AMI 51685 
5ignetics LM301 . Micro Net DAC85 EA1400 AMI S4OO8 834, 
5iliconG 5G301 MPC165 Datel MX·l,606 EA21 02 Moste.k MK4102 
Teledyne 5 LM301 HarrIt HI508A 432 TI TMS4035 ) 

AD308 AMD LM308 MPC4D Datel MXD409 EA300D AMI 58~73 \ 
Fairchild pAl08 HarrIt HI601A ~2 EA3ool' AMI 58773 
Motorola MLM308 MPC8D, Datel / MXD·807 EA3100 AMI 58773 
NatiOnal LM308 Hani, HI607A 432 EA3101 AMI 58773 
Raytheon LM308 MPC85 Datel MX·808, EA3132 AMI . 58773 
Signetics LM308 ' ,Harrla HI501A 432 EA3300 ~I 58772 
5ilicon G SG308 5HC25 National, LHoo23 EA3307. AMI 58772 

AD311 Motorola ' MLM311 3500 AD AD3500 - EA3800 AMI 58773 
National LM311 3603 AD AD640 574 EA4000 AMI Sl771 I 834 
Raytheon LM311 

,\ 
Intersil ICL3503 GI R03~5126 

'e34 RCA CA311 3505 Datel AM·450 EA4OO4 AMI Sl771 
l:Signetics LM311 Harrl, HA-2605 580 EA4015 AMI Sl771 834 
Silicon G 5G311 

, 
3506· Datel AM·460 EA4018 AMI. 88771 834 

Teledyne 5 LM3,11 Harrl, HA.2806 580 EA4096 EMM/Semi R03·4096 
AD503 National ·LH0042 3507 AD AD80f' 574 Fairchild 4096 

Teledyne 5 2740 Datel AM·452 GI R03·4096 
AD!l06 National LH0022 Harrl, HA-2525 580 Mostek MK4096 
AD507 Datel AM·462 3508 AD IAD507 674 Rockwell 1604 

Harrle HA-2820 581 Datel' AM·462 EAA800 TI TMS4800 
AD509 Datel AM-452 Hutla HA·2825 sao EAA900 Mostek MK28oo0 

.Harrlt HA-2520·. 581 .3524 Intersil ICL3524 TI TM54800 
AD513 National LH0042 3542 , \ AD A03542 EA5316 AMI , 
AP516 National LH0022 , 4201 AD AD530 678 5199.8 
AD659 Datel DAC·IC8B 4205 • AD AD532 578 RA3·4256 ' GI RA3·4256 

Motorola 'MC1408 4213 AD AD532 578 R03·16384 GI R03·16384 
MC1508 4550 \ Intersil ICL4550 R03·4096 GI R03·4096 

AD583 Datel' SHM·IC·l R03·4402 GI R03·4402 
Ha"', HA-2425 ' 680 Datel Systems R03·5120 GI R03.5120 

AD710 Motorola MCl710 R03·8316A Intel 831SA 
National LM710 R03·8316B Intel 2316B 
Raytheon RM710 ADf·EK10B Teledyne 5 8701 8316B 
5ignetics pA710 ADC·EK12B· Teledyne 5 8702 '1217 GI ~~.1217 

5iliconG SG710 ADC·EK8B Teledyne 5 8700 1218 GI RA3·1218 
Teledyne 5 .. 710 ADC·HZ12B B~';'Brown ADC80,\ 4104A Nitron NC4104A 

AD711 Motorola MC1711 ADC85 4200 GI . RA3·420(1i 
National LM711 Mic~,Net ADC80 Nitron NC4200 
Raytheon RM71l ADC85 . 4402A Nitron NC4402A 
Signetics pA711 AM·405, Harris HA·2055 4402B , Nitron NC4402B 
5ilicon G 5G711 AM·406 Harris HA·2065 , 
Teledyne 5, 711 AM·450 Burr·BroWn 3505 ' Exar Integrated', Systems 

AD741 AMD I 741 HarrIt HA·2506 680 
Fairchild pA741 AM-462 ~D AD509" 674, 
Motorola MC1741 Burr·Brown 3~7 XR1310 Motoroia MC1310 
National, LM741 Harrlt .. HA·2626 580 National LM1310 
PMI 5SS741 Teledyne" TP1322 XR'1800 National LM1800 
Raytheon RM7-41 AM460 Burr·Brown 3506 XR2207 Raytheon XR2207 
RCA CA741 Harrlt HA-2805 58!1 XR2211 Raytheon· XR2211 
5igneties pA741 AM-462 ,AD ' AD507 674 XR2240 Fairchild 7240 
Teledyne 5 741, Burr·Brow~ 3508 Intersil 8240 

AD7502 RCA CD4052 ' Ka!ri' HA-2825 580 XR2556 Teledyne 5 0555 
AD7505 Silicon;' DG507 Teledyne P 'TP1321 XR2567 Raytheon' XR2567 
AD7601 Harrlt' HI60I 432 AM-484 HlrrIt HA-2845 580 XR3503 Motomla MC3503' 

, RCA C04067 AM-411CJ.2 Hlirrlt HA.2805 680 RaytheoJI RM3503 588 
Siliconi< 'DG506 AM·500 Teledyne P TP1430 XR4138 RaytheoJI 1IC4138 688 

AD7607 Harrlt HI507 ' 432 OAC·HZ12S Beckman 877-80 - XR4151 Ray;thaan 1IC4161 690 
RCA CD4097 Burr·Brown DAC60 RM4161 690 ' 

AD7513 Siliconil\ DG200 Micro Net DAC80 11\14161 590 
DAC·HZ12BM B,eckman 877·85 XR4152 Raytheon RC4152 

: 
. , 

The manufacturers report their devices can be used 'as direct replacements. Performance details 
o~en differ. so compare the specifications cQnsidering, your requirements, 
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::aulaclWar I ~t Device. ICM.-~ I=-,Device ICMaater Manuf8ctu .. r I Replacement ICM.- ~rer I=-Device IC~ 
Page Page Device Soun:e Device Page Page 

Eiar Integrated Systems ,.All0 SiliconG SGll0 ,.A210 Motorola MLM210 pA311 Signetics LM311 ,-

,.AlII AMD lMll1 Silicon G SG210 SilicoriG SG311 (cont'd) Intersil LMlll ,.A211 IntelSil lM211 TeledyneS LM311 
Raytheon LMll1 National LM211 TI LM311 

XR4152 Raytheon RM4152 RCA CAllI Raytheon LM211 ,.A339 AMD LM339 

"-
RV4152 Signatica LMlll RCA 0011 RCA CA339 

XR4168 ~ RC4158 5112 Silicon G SGlll I Signatics lM211 SiliconG SG339 
RM4111 182 Teledyne S LMlll Silicon G SG211 TI LM399 
RV4156 TI LMll1 Teledyne S LM211 ,.A3401 Motorola MC3401 

XR4184 ReytIIton RC4184 184 ,.A139 AMD LMI39 T1 LM211 RCA 00401 
XR4212 HIIri8 HM741 180 RCA CA139 ' "A301 AMD LM301 ,.A3403 Motcrola MC3403 
XR4558 Mctorola MC4558 Silicon G SGI39 Intersil LM301 MC3403 

Rayth8()n RC4558 TI ' LMI39 Motcrola MlM301 ReytIIton RC3403 ,H8 
XR555 Uthic Sys LS555 - ,.A1391 Motorola MC1391 National lM301 pA3503 Motcrola MC3503 

Motorola MCI455 ,.A1394 Motorola MCI394 Raytheon LM301 MC3503 
XR556 Motorola MC3456 "",458 AMD 1458 RCA 0001 R~ RM3I03 III 

Rayth8()n RC556 l1li"" HA,2866 180 Signetics. LM301 ,.A376 Teledyne S LM376 
Teledyne S 556 Motorola MC1458 Silicon G SG301 T1 LM37~ 

XR742 Fairchild ,.A742 National LM1458 Teledyne S LM301 "M138 ~ . RC4138 III 
RaYtheon RC1468 T1 LM301 T1 RC4136 

Fairchild Semiconductor RCA CA1468 ,.A3018 Uthic Sys LA3018 ,.A655 MotOrola MC1455 
Signetics MC1458 ,.A302 AMD LM302 Raytheon Rc555 
Silicon G SGI458 Intersil LM302 Signatica NE555 

,.AF355 Motorola lF355 Teledyne S 1458 Motorola MLM310 Silicon G SG555 
,.AF356 Motorola LF366 TI MC1458 Silicon G . SG302. TI NE555 
,.AF357 Motorola LF357 ,.A1558 AMD 1668 ,.A3026 Uthic Sys LA3026 ,.A656 Motorola MC3456 
,.A 101 AMD LM10l HIIrrIt HA-2860 HI pA304 Motorola MLM304 Raytheon RC566 

Intersil lMl01 Motorola MCI558 National LM304 Signetica NE556 
_Motorola MlMl0l National LM1558 Raytheon LM304 Silicon G SG556 
National lMl01 Raytheon RMI558 . Silicon G SG304 TI NE556 
RCA CAl0l Signetics MC1558 Tetedyne S LM304 ,.A702 Motorola MC1712 
Signatics LMIOI Silicon G SG1558 TI , LM304 Raytheon RC702 
Silicon G SG101 Teledyne S 1558 pA3045 Uthic Sys LA3045 RM702 
Teledyne S LMIOI TI MCI668 ,Silicon G SG3045 TI ,.A702 
TI LMl01 ,.A201 AMD 'LM201 ,.Al046 Lithic Sys .LA3046 ,.A703 National lM703 

,.AI 02 AMD LM102 Intarsil lM201 SiliconG SG3046 ,.A705 Sprague ULN-2278 
Intersil LMl02 Motorola MLM201 ,.Al05 AMD LM305 ,.A706 SGS T8A641 
Motorola MlMl10 National LM201 Intersil lM305 ,.A709 Motcrola MC1709 
National -lMl02 RCA 0001 Motorola MLM305 -National LM709 
SiliconG SGl02 Signetica LM201 Nationil LM305 Raytheon RC709 

,.AI 04 Motorola MLM104 Silicon G SG201 Raytheon lM305 RM709 
National LMl04 Teiedyne S LM201 Silieon G SG305 Signetics ,.A709 
Raytheon lMl04 TI, ' LM201 Teledyne S LM305 Teledyne S 709 
Silicon G SG104 ,.A20i Intarsil LM202 ,TI lM305 . -TI ,.A709 
Teledyne S LMI04 Motorola MlM210 ,.Al06 National lM306 ,.A710 Motorola MC1710 
TI LMl04 SiliconG SG202 Rayth8()n lM306 National lMll0 

,.A 105 AMD LMl05 ,.A204 Motorola MlM204 ·,.A3064 National lM3064 Raytheon RC710 
InlelSil LMl05 SiliconG SG204 ,.Al065 National lM3065 RM710 
Motorola MLMI05 Teledyne S LM204 ,.A307 AMD LM307 Signetics ,.A710 
National lMl05 TI lM204 Intersll LM307 SiliconG SG710 
Raytheon LMl05 ,.A205 Intersil LM205 Mowola MlM307 Teledyne S 710 
Silicon G SG105 Motorola MlM205 NatiOnal LM307 TI ,.A710 
Teledyne S lMl05 National lM205 Raytheon· LM307 ,.A711 Motorola MC1711 
TI LMl05 Raytheon LM205 RCA CA307 National lM711 

,.Al07 AMD LMl07 Silicon G SG205 Signetica , LM307 Raytheon RC711 
Intersil LMl07 TeledyneS LM206 SiliCon G SG307 RM711 
Mctorola MLM107 n lM205 TI lM307 Signatica • ,.A711 
National LMl07 / ,.A207 AMD LM207 ,IIA308 ;.\MD LM308 Silicon G SG711 
Raytheon LMl07 Intersil lM207 Intarsil lM308 Teledyne S 711 
RCA- CAI07 Mctorola MLM207 Motcrola MLM308 "TI ,.A711 
Signatics LMld7 National LM207 National 0008 ,.A715 AMD 715 
Silicon G SGl07 , Raytheon LM207' PMI PM308 ,.A720 Sprague UlN-2137 
T1 lMl07 RCA CA207 Raytheon LM308 ,.A723 ,. AMD 723 

,.AI 08 AMD . lMl08 Signetics LM207 RCA 0008 IntersH -723 
IntelSil LMl08 Silicon G SG207 Signetics LM308 Motorole - MCI723 
Motorola MLM108 TI LM207 Silicon G SG308 National lM723 
Nati()fla\ lMl08 ,.A208 AMD LM208 ,.A3086 Uthic Sys LA3086 Rayth8()n RC723 
PMI PMl0a Intersil LM20e SiliCOli'G SG3886 RM723 
Raytheon lMl08' Motorola MLM208 ,.A3089 Sprague UlN-2289 RCA CA723 
RCA CA108 National LM20a pA309 Mctorola MLM309 

/' 
SGS L123 

Signetics LMl08 PMI PM208 SilicQnG SG309 Signetics ,.A723 
Silicon G SGl08 Rayth8()n lM208 TI lM309 SiliconG SG723 

,.AI 09 Motcrola MLM109 RCA 0008 ,.All0 AMD LM310 Teledyne S 723 -
National LMl09 , . S;gnetics 'LM208 Intersil LM310 TI ,.A723 
Raytheon LMl09 Silicon G SG20a Motorola MLM310 ,.A7240 Exar XR2240 
Silicon G SG109 ,.A209 Motorola MLM209 SiliconG SG310 ,.A125 AMD '725 
T1 LMI09 National lM209 ,.AlII AMD LM311 PMI SSS725 I 

,.Al10 AMD lMl10 Raytheon LM209 IntelSii lM311 RaytIMio'; RC725 
Intarsil LMl10 SiliconG SG209 Motorola MLM311 RM125 
Motorol~ MLM110 TI LM209 Raytheon lM311 \ ,.A729 . Sprague ULN-2122 
National LM'IO ,.A210 Intarsil LM210 RCA CA311 ,.A732 National' LMI305 

c 

.Disconti(lued 

Bold face device numbers indicate manuracturers' data is provided in the Ie Master on the pages noted, 
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Manulac1urer I Replacement ICM_ 
Device Source ,Device Page 

Fairchild Semiconductor 
(cont'd) 

54LS10 Raytheon 54LS10 210 
54LS109 ~ ..... 54LS109 251 
&4LS11 IIlIyt'- &4LS11 215 
$4LS112 IIeyIIIwft 1I41.S112 2. 
54LS113 Raytheon 54LS113 2. 
54LS1'14 Raytheon 54LS114 237 
54LS138 RaytheOn 54LS138 254 
54LS138 Rayt ..... 54LS138 254 
54LS14 Raythton 54LS14 218 
54LS15 Raytheon 54LS15 217 
54LS151 Rayt ..... 54LS151 258 
54LS152 RIiyt ..... 54LS152 25fI 
&4LS153 Raytheon , 54LS163 '258 
&4LS155 Raytheon 54LS156 280 
S4LS158 Raytheon 54LS11i8 2fIO 
54LS167 Reyt'- 64LS157 282 
54LS158 Reyt'- 64LS158 282 
64LS180 Raytheon 64LS180 284 
54LS'.' Raythton 54LS,., 284 
84LS1.2 Raythton 84LS1.2 284 
64LS1.3 ' Raythton 54LS183 284 
84LS184 Raytheon 84LS184 271 
54LS170 Raytheon 54LS170 
54LS174 Raytheon 54LS174 275 
84LS175 Reyth_ 54LS175 276 
84LS181 Raytheon 84LS181 277 
84LS190 Rayth_ 84LS190 ,283 
84LS191 Rayth- &4LS191 283 
54LS192 Raytheon 54LS192 291 
54LS193 Raytheon 84LS193 291 
54LS194A Aayt"-t 54t.s194A 2" 
84LS195A Rayt"-t 54LS195A 302 
54LS196 Reyt'- 54LS198 305 
84LS197 Raytheon &4LS197 306 
54LS20 Raytheon 54LS20 210 
84LS21 Raytheon 84LS21 215 
54LS22 Raytheon 54LS22 212 
54LS251 Raytheon 54LS251 309 
54LS253 .RIythton 54LS253 312 
84LS255 Raythton 54LS255 313 
84LS267 Reyt'- 54LS257 316 
54LS258 Reyt"-t 84LS258 315 
84LS2. RIYd*n 64LS26 222 
84LS288 Reyt'- 84LS2 •• 253 
54LS27 Raytheon 54LS27 214 
54LS279 Raytheon 54LS279 
54LS283 Raytheon 54LS283 
84LS295 Raythton 54LS295A 321 
84LS298 Reyt'- 84LS298 323 
84LS30 Reyt'- 54LS3O 210 
54LS32 Raytheon . 54LS32 225 
84LS385 Reyt'- 84LS3.S 325 
&4LS368 . Raytheon 84LS358 325 
54LS367 Raytheon 54LS367 
54LS368 Raytheon 54LS368 
54LS37 Reyt'- 54LS37 223 
54LS38 Raytheon 84LS38 22. 
54LS40 Raytheon 64LS40 223 
54L$42 Raytheon 84LS42 227 
54LS61 Raytheon 54LS51 230 
54LS54 Raytheon 84LS84 230 
84LS55 Raytheon 54LS85 230 
54LS670 RaytheOn 54LS670 
54LS73 Reyt'- 84LS73 232 
84t.S74 Reyt'- &4LS74 236 
54LS13 Raytheon 64LS83A 239 
54LS88 Raytheon 64LS88 242 
&4LS90 Raytheon 54LS90 243 
54LS92 Reyt'- 64LS92 243 
84LS83 Raytheon 54LS83 243 
54LS95 ' Raytheon 54LS95B 
5400 Motorola MC5400 

Raytheon 54.00 
Signeties 5400 
TI 5N5400 

5401 Motorola MC5401 
Raytheon 5401 

• Discontinued 
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AL TlRNATIIOURCE DIRECTORY 
Manufacturer I ReplaGement IC~ Manulaoturer I ~ It MeehIr ~I~t ICM._ 
Device Source Device Pege Devroe Soon:e Ileviee Page Device Soun:e' Device Page 

5401 Signetics 5401 54161 Motorola f4C!t318 5437 TI SN5437 
TI SN5401 lillIytheon 1)41 til 5436 MolOfola MC5438 

5402 Signetics 5402 TI ~161 TI SN5438 
TI SN5402 54162 Aayt1!eon 54162 5440 Motorola ' MC5440 

6403 Motoroia MC5403 11 SM4162 Sign&tics 5440 , Raytheon 5403 54163 Aaytheen 54163 Tl SN5440 
Signotics 5403 11 SH'114183 1>442 Motorola MC9352 
TI SN5403 54164 AM[) SM411D4 Iilaytheen 5442 

5404 Motorola MC5404 MOIOfOIa MC93164 Sign&ties 5442 
Raytheon 5404 Raytheon 54164 TI SN5442 
TI SN5404 11 Sm;4164 54.43 Motorola MC9353 

5405 Motorola MC54.05 54166 Raytheon 54166 Raytheon 5443 
Raytheon 5405 TI S'N64166 Signetics 5443 
Signeties 5405 5417 Motorola MC9417 TI SN5,443 
TI SN5405 11 SN5417 5444 Moterola MC9354 

5406 Motorola MC5406 54110 Raytheon 64170 Raytheon 5444 
TI SN6406 TI SM4170 Signeti<:s 5444 

5407 Motorola MC540] 54174 Raytheon 54174 TI SN5444A 
TI SN5407 TI Sf'ffi4174 5445 , Motorola MC9345 

5408 MolOfOla MC5408 54175 Raytheon 54175 Raytheon 5445 
Raytheon 5408 TI S1'154.175 TI SN5445A 
Signetics 5408 54176 Motorola MC93176 5446 Motorola MC9357A 
TI SN5408 TI SN54176 TI , SN5446A 

5409 Motorola MC6409 54177 Motorola MC93177 5447 Motorola MC9357B 
Raytheon 5409 TI SN64177 TI SN5447A 
TI SN5409 64118 Metorola MC93178 5448 Motorola MC9358 

5410 Motorola MC5410 TI SN54178 Signeties 5448 
Raytheon 5410 54179 Motorola MC93119 TI SN5448 
SignatiCS 5410 TI SN54179 5449 Motorola MC9359 
TI SN5.410 54180 Motorola MCS3180 TI SN5449 

54107 AMD SN54107 Raytheon 54180 5450 'Motorola MC5450 
Motorola MC54107 TI Sl+64180 Sign&ticS 5450 
TI SN54107 54.181 AMD SMl4181 TI SN5450 

6411 Raytheon 5411 Motorola MCS341 5451 Motorola MC5451 
Signeties 5411 Raytheon • 64181 Signeties 5451 

64.12 Motorola MC6412 TI SN541 &1 TI SN5451 
Raytheon 5412 54182 AMD 5"'54182 5453 Matorola MC5453 
TI SN5412 Motorola MC9342 Signetics 5453 

54121 Motorola MC9603 Raytheon 54.182 TI SN5453 
TI SN54121 TI SN54182 541>4 Motorola MC5454 

54123 Raytheon 54123 54190 Raytheon 54190 Signeties 5454 
TI SN54123 TI SN54190 TI SN5454 

54136 Raytheon 54136 54191 Raytheen 54191 5460 Motorola MC5460 
TI SN54136 TI Sl+54191 Sign&tics 5460 

54145 Motorola MC93145 54192 AMCi SIII54192 TI SN5460 
Raytheon 54145 Motorola MC9~60 5470 Motorola MC5470 
TI SN54145 Raytheeti 64192 Signetics 5470 

5415 Raytheon 5415 Signetics 64192 TI SN5470 
54150 Motorola MC93150 TI 5N64192 5472 Motorola MC5472 

Raytheon 54150 54193 AM{) SN54193 Signetics 5472 
TI SN54150 Motorola MC9366 TI SN5472 

54151 Motorola Me93151 Raytheon 54193 • 5473 Motorola MC5473 
Raytheon 54151 Signetics 54193 Signetics 5473 
TI SN64151A TI SN54193 TI SN5473 

54152 Motorola MC93152 54194 Raytheen 54194 5474 Motorola MC5474 
Raytheon 54152 TI SNli4194 Raytheon 5474 
TI SN54152A 54195 Raytheon 54196 Signatics 5474 

54153 AMD SN54153 TI Slt54195 " Tt SN5474 
Motorola MC93153 54198 Raytheen 54198 5475 Motorola MC9375 
Raytheon 54153 TI S!lffi4198 Signetics 5475 
TI SN54153 54.199 Raytheon 54199 TI 'SN5475 

54154 AMD SN54154 TI SN64199 . 5416 Motorola MC5476 
Motorola Me9311 5420 MeIOfOia - MC5420 Sign&tics 5476 
Raythaon 54154 Signetics 5420 TI SN5476 
TI SN54154 TI 5N5420 5477 Motorola MC93n 

54155 Raytheon 54155 5421 Raytheon 5421 TI SN5477 
TI SN54155 6422 Raytheon 5-422 54?0 Motorola MC9380 

54156 Raytheon 54156 5423 Mot9rola MC5423 Signetic$. 5480 
TI SN54156 TI S!lffi423 TI SN5480 

54157 Motorola M,C9322 5425 MoIOfoIa MC5425 5481 Motorola MC4304 
Raytheon 54157 TI SM425 Raytheoh 5481 

54158 Raytheon 54158 5426 Motorola MCS426 TI SN5481A 
54159 Raytheon 54159 TI SN5426 5482 Motorola MC9382 

TI SN54159 5427 Metoroia MC5427 TI SN5482 
5416 Motorola MC5416 Tt S1'15427 5483 Motorola MC9383 

TI SN5416 54283 Raytheon 54283, Raytheon 5483 
54160 AMD SN54160 11 SN54283 Signetics 5483A 

Motorola MC9310 5430 Motorola MC5430 TI SN54B3A 
Raytheon 54160 Signsties 5430 5486 Raytheon 5486 
TI SN54160 TI SN5430 Signetics 5486 

54161 AMD SN54161 5437 Motorola MC5437 TI SN5486 
, 

The manufacturers report their devices can be used as direct replacements, Performance.details 
often differ. so compare the sll.ecifications considering your requirel'l1ents. 
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Device Source Device Page Device 'Source Device Page Device Source Device Page Device Source Device Page 

Fairchild Semiconductor 74H21 Motorola MC74H21 74LSI97 Raytheon 74LSI97 305 7408 Raytheon 7408 

(cont'd) TI SN74H21 74LS20 Raytheon 74LS20 210 Signetics "7408 
74H22 Motorola MC74lj22 74LS21 Raytheon 74LS21 215 TI SN7408 

Raytheon 74H22 74LS22 Raytheon 74LS22 212 7409 Motorola MC7409 
5488 Motorola MCM4002 TI SN74H22 74LS251 Rayth89n 74LS251 309 Raytheon 7409 

Tt SN5488A 74H30 Motorola MC74H30 
" 

74LS253 Raytheon 74LS253 312 TI SN7409 
5489 AMD SN5489 Signetics 74H30 74LS255 Raytheon 741iS255 313 7410 Hitachi HD2551 

Motorola MC4064 TI SN74H30 74LS257 Raytheon 74LS257 315 Motorola MC7410 
54'90 Motorola MC9390 74\;40 Motorola MC74H40 74LS259 Raytheon 74LS258 315 Raytheon 7410 

Si9netics 5490 Raytheon 74H40 74LS28 Raytheon 74LS26 222 Signetics 7410 
TI SN5490A Signetics 74H40 74LS286 Raytheon 74LS268 253 TI SN7410 

5491 Motorola MC9391 TI SN74H40 74LS27 Raytheon 74LS27 214 74107 AMD SN74107 
Signetics 5491 74H50 Motorola MC74H50 74LS279' Raytheon 74LS279 Hitachi HD2530 
TI SN5491A TI SN74H50' 74LS283 Raytheon 74LS283 Motorola MC74Hl07 

5492 Motorola MC9392 74H51 Motorola MC74H51 74LS295 Raytheon 74LS295A 321 TI SN74107 
Signetics 5492 TI SN74H51 74LS298 Raytheon 74LS298 323 7411 Raytheon 7411 
TI SN5492A 74H52 Motorola MC74H52 74LS30 Raytheon 74LS30 210 Signetics 7411 I 

5493 Motorola MC9393 TI SN74H52 74LS32 Raytheon 74lS32 225 7412 Raytheon 7412 
Signetics 5493 74H53 Motorola MC74H53 74LS385 Raytheon 74LS365 326 TI SN7412 
TI SN5493A TI SN74H53 74LS388 Raytheon 74LS368 325 74121 Motorola MC8603 

5494 Motorola MC9394 74H54 Motorola MC74H54 74LS367 Raytheon 74LS367 TI SN74121 
Signetics 51494 TI SN74H54 74LS368 Raytheon 74LS368 74123 Raytheon 74123 
TI SN5494A 74H55 Motorola MC74H55 74LS37 Raytheon 74LS37 223 TI SN74123 

5495 Motorola MC9395 TI SN74H55 74LS38 Raytheon 74LS38 226 74136 Raytheon 74136 
Si9netics 5495 74H60 Motorola MC74H60 74LS40 Raytheon 74LS40 223 TI SN74136 

" 

TI SN5495A TI SN74H60 74LS42 Raytheon 74LS42 227 74141 Signetics 74141 
5496 Motorola MC9396 74H61 Motorola MC74H61 74LS51 Raytheon 74LS51 230 'TI SN74141 

Signeti.cs 5496 TI SN74H61 74LS54 Raytheon 74LS54 230 74145 Motorola MC83145 
TI SN5496 74H62 Motorola MC74H62 74LS55 Raytheon 74LS55 230 Raytheon 74145 

55107 AMD SN55107B TI SN74H62 74LS670 Raytheon 74LS670 TI SN74145 
National DS55107 475 74H71 Motorola MC74H71 74lS73 Raytheon 74LS73 232 7415 Raytheon 7415 
Raytheon RM55107 TI SN74H71 74lS74 Raytheon 74LS74 235 74150 Motorola MC83150 
TI SN55107 74H72 Motorola MC74H72 74lS83 Raytheon 74LS83A 239 Raytheon 74150 

551Q8 AMD SN55108 TI SN74H72 74LS86 Raytheon 74LS86 242 TI SN74150 
Natlona' ,DS55108 475 74H73 Motorola MC74H73 74LS90 Raytheon 74LS90 243 74151 Motorola Me83151 

I Raytheon RM55108 Signetics 74H73 74LS92 Raytheon 74lS92 243 Raytheon 74151 
TI SN55108 TI SN74H73 74LS93 Raytheon 74lS93 243 TI SN74151A 

55109 AMD SN55109 74H74 Motorola MC74H74 74LS95 Raytheon 74LS95B 74152 Motorola MC83152 
Raytheon RM55109 Raytheon 74H74 74S158 AMD SN74S158 Raytheon 74152 
TI SN55109 TI SN74H74 TI SN74S158 TI SN74152 

55110 Raytheon RM55110 74H76 Signetics 74H76 74S175 AMD SN74S175 74153 AMD SN74153 
TI SN55110 TI SN74H76 TI ,SN74S175 Motorola MC83153 

55235 Motorola MC55325 74LSOO Raytheon 74LSOO 210 74S194 AMD SN74S194 Raytheon 74153 
5524 National DS5524 74LS02 Raytheon 74lS02 214 TI SN74S194 II SN74153 

TI SN5524 74LS03 Raytheon 74LS03 212 74S258 AMD SN74S258 74154 AMD SN74154 
6105 SSS SCL5430 74LS05 Raytheon 74LS05 212 TI SN74S258 Motorola MC8311 
74HOO Motorola MC74HOO 74LS08 Raytheon 74LS08 215 7400 Hitachi HD2503 Raytheon 74,154 

Raytheon 74HOO 74LS09 Raytheon 74lS09 2,17 Motorola MC7400, TI SN74154 
Signetics 74HOO 74LSIO Raytheon 74LS10 210 Raytheon 7400 74155 Raytheon 74155 
TI SN74HOO 74LSI09 Raytheon 74LS109 251 Signetics 7400 TI SN74155 

74HOI Motorola MC74HOI 74LS11 Raytheon 74lS11 215 TI SN7400 74156 Raytheon 74156 
Raytheon 74HOI 74LS112 Raytheon 74lS112 232 7401 Hitachi HD2509 74157 AMD SN74157 
Signetics 74HOI 74LS113 Raytheon 74LS113 232 Motorola MC7401 Motorola MC8322 
TI SN74HOI 74LS114 Raytheon 74LS114 237 Raytheon 7401, Raytheon 74157 

74H04 Motorola MC74H04 74LS138 Raytheon 74LS138 254 Signetics 7401 TI SN74157 
Raytheon 74H04 74LS139 Raytheon 74lS139 264 TI SN7401 74158 Raytheon 74158 
Signetics 74H04 74LS14 ,Raytheon 74LS14 218 7402 Hitachi HD2511 74159 Raytheon 74159 
TI SN74H04 74LS15 Raytheon 74LS15 217 MotOrola MC7402 TI SN74159, 

74H05 Motorola MC74H05 74LSI51 Raytheon 74LS151 258 Signetics 7402 7416 Motorola MC7416 
Raytheon 74H05 74LS152 Rayth89n 74LS152 256 TI SN7402 TI SN7416 
Signetics 74H05 74LS153 Raytheon 74LS153 258 7403 Hitachi HD2528 74160 AMD SN74160 
TI SN74H05 74LS155 Raytheon 74lS155 280 Motorola MC7403 Motorola MC8310 

74H08 Motorola MC74H08 74LS158 R,aytheon 74LS156 280 Raytheon 7403 MC8316 
74HlO Motorola MC74Hl0 74LS157 Raytheon 74LS167 282 Signetics 7403 Raytheon 74160 

Raytheon 74Hl0 74LS158 Raytheon 74LS158 282 TI SN7403 n SN74160 
Signelics 74Hl0 74lS180 Raytheon 74lS160 284 7404 Hitachi HD2522 74161 Raytheon 74161 
TI SN74Hl0 74LS181 Raytheon 74lS161 284 Motorola MC7404, TI SN74161 

74Hl01 Motorola MC74H101 74LS182 Raytheon 74LS182 284 Raytheon 7404 74162 Raytheon 74162 
TI SN74Hl0l 74LS163 Raytheon 74LS183 284 Signetics 7404 TI SN74162 

74Hl02 Motorola MC74Hl02 74LSI84 Raytheon 74lS164 271 TI ' SN7404 74163 Raytheon 74163 
TI SN74Hl02 74LS170 Raytheon 74LS170 7405 Hitachi HD2523 TI SN74163 

74Hl05 Motorola MC9001 74LS174 Raytheon 74LS174 275 Motorola MC7405 74164 AMD SN74164 
74Hl08 Motorola MC74H108 74LS175 Raytheon 74LS175 275 Raytheon 7405 Motorola MC83164 

TI SN74Hl08 74LS181 RaYtheon 74lS181 277 Signetics 7405 Raytheon 74164 
74Hl1 Motorola MC74Hll 74LS190 Raytheon 74LS190 283 TI SN7405 TI SN74164 

Raytheon 74Hl1 74LS191 Raytheon 74LS191 283 7406 Motorola MC7406 74165 Motorola MC83165 
TI SN74Hli 74LS192 Raytheon 74LS192 291 TI SN7406 Raytheon 74165 

74H20 Motorola MC74H20 74lS193 RaytheOn 74liS193 291 7407 Motorola MC7407 TI SN74165 
Raytheon 74H20 74lS194A Raytheon 74LSI94A 299 TI SN7407 74166 Raytheon 74166 
Signetics 74H20 74LS195A Raytheon 74lS195A 302 7408 Hitachi HD2550 TI SN74166 
TI SN74H20 74LS196 Raytheon 74LS196 305 Motorola MC7408 7417 MotorOla MC7417 

I , 
I 

• Discontinued 
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Fairchild Semiconductor 
(CGnt'd) 

7417 TI 8N7417 
74170 Raytheon 74170 

TI SN74170 
74174 AMI> SN74174 

Raytheon ·74174 
11 ' 'SN74174 

74176 AMD SN74175 
Raytheon 74176 
TI SN74176 

14116 Motorola . MC83116 
TI SN74176 

74177 Motorola MC83177 
! TI . SN74177 

74178 ,Motorola MC83178 
TI .SN74178 

74119 Motorola MC83179 
TI SN74179 

74180 Motorola MC83180 
Raytheon 74180 . 
TI SN741.80 

74181 AMO SN74181 
., . , 

MOIOroIa MC8341 
Raytheon 74181 
n SN74181 

74182 AMO SN74182 
Motorola MC8342 
Raytheon' 74182 
TI SN74182 

14190 Raytheon 74190 
n ... 5N74190 

74191 Raytheon' 74191 
TI SN7.4191 

14192 AMO SN74192 
Motorola MC8360 
Raytheon 74192 
Signetics 74192 

\ 11 SN74192 
74193 AMO' SN74193 

MoIoroIa . MC8366 
R8'fIheon '74~93 

Signetics 74193 
TI/ 8N74193 

-74194 Raytheon 74194 
TI 5N74194 

74195 Raytheon 74195 
Sig~ 7447 
TI SN74195 

SN7447A 
7419!! Rayiheon 74198 

TI 5N14198 
74199 Raytheon 74199 

TI SN74199 
7420 Hitachi H02504 : 

Motorola MC7420 
R8'fIheon 7420 -
SignatiCs 7420 
11. S!'l'7.420 

7421 Raytheon 7421 
7422 Raytheon 7422 

TI SN7422 
74.23' . Motorola MC7423 

n SN7423 
7425 Motorola MC7425 

11 SN7425 
7426 Motorola MC7426 

TI SN7426 
7427 - Moiorola' MC7427 

11 SN7427 
74283 Raytheon '74283-

TI SN74283 
7430 Hitachi HD2508 

Motorola MC7430 
SignetiCS 7430 
TI SN7430 

7J37 Motorola MC7437 
TI SN7437 

7438 Motorola MC7438 
! 

• Discontinued 
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\ 
MotQroIa 7438 TI SN7438 . 7482 MC8382 76462 National OS75452 

7440 Hitachi H02501 TI SN7482 Si~ics 75452 
Motorola MC7440 7483 Motorola MC8383 "- TI SN75452 
Signatics 7440 Raytheon 7483 75453 National OS75453 
TI SN7440 Signatics 7483 Signatics 75453 

7441 Motorola MC8316 TI SN7483A 11 8N75453 
Signetics 7441 7486 Hitachi H02626 76454 ITT ITT75464 
-n SN74141 Raytheon 7486 National 0876454 

7442 ~ MC8362 Signatics 7488 s;9n8lics 75454 
Raytheon 7442 TI 5N7486 TI SN75454 
Signeties 7442 7488 Motorola MC4002 75460 m ITT75460 
TI SN7442A -n SN7488A National 0576460 

7443 Motoroia "'MC8353 7489 ,lIMO 5N7489 Silicon G ,SG76460 
Raytheon 7443 Motorola MC4064 TI SN75460 

. 5ignatics 7443 TI SN7489 75461 m 'm75481 
Tl SN7443A 7490 Hitachi HD2619 National OS75461 

7444 Motorola MC8l64 Motorola MC8390 11 SN75461 
Raytheon 7444 Signatics 7490 75462 m m75462 
Sign8liCS 7444 n 8N749OA ~ational 0575462 
11 SN7444A 7491 Hrtachi H02524 TI SN76462 

7445 Motorola MC834'5 Motorola MC83!" 75463 National 0575463 
Raytheon 7445 5ignetics 7491 TI SN75463 
n '-. 5N7445 TI SN7491A 76464 ITT ITT76464 

7446 Motorola MC8357 7492 Hitachi H02521 National 0575464 
n 5N7446A Motorola MC8392.' TI SN75464 

7447 Motorola MC8357 Signaties 1492 76491 National OS75491 
7448 Motorola MC8368 n SN7492A "TI SN75491 

Signetics 7448 7493 Hit8<:hi H02520 75492 . National OS75492 
TI SN7448 I Motorola MC8393 n SN75492 

7449 Motorola MC8359 
, 

Signatics 1493 8Tt3· NatiOlial OS65121 
7450 Hitachi H02506 n SN749lA TI 5N56121 

. ,Motorola MC7450 7494 Motorola Mes394 BT14 National 0556122 
Signetics 7450 Signatics 7494 11 SN56122 

.TI SN7450 TI SN7494 BT23 National 0575123 ' 
"-7451 Hitachi HD2506 1495 Hitachi H02534 ' TI SN75123 

Motorola MC7461 , Motorola MC8395 BT24 National OS75124 , 

Signetics 7".51 Signetics 7495 11 SN75124 
11 SN7451 TI ) SN7495A 9HOO Motorora MC54HOO I 

7453 Hitachi H02512 7496 M9IOfOIa MC8396 MC74HOO 
Motorola MC7453 Signaties 7496 National OM54HOO 
Signetics 7453 TI SN7496 OM74HOO 
TI SN7463 75107 ITT m75107 Signetics 54HOO ' 

7454 Hitachi H02514 N8IIonal 0876107 476 , 74HOO 
\ Motorola MC7454 R8'fIheon RC75107 n SN54HOO 

, Signatics 7454 TI SN74107 SN74HOO 
' i n - SN7454 75108 ITT m75108 9HOI Motorola MC54HOI 

7460 Hitachi HD2502 NIIIIamII 0871108 476 MC74HOI 
Motorola . MC7460 Raytheon RC75108 National OM54HOI 
Signetics 7460 TI SN75108 9H04 Motorola MC54Ho4 
11 SN7460 75109 m ITT75109 \ MC74H04 

7470 Hitachi H02539 Raytheon RC75109 Nadonal DM54H04 
Motorola MC7470 TI SN75109 OM74H04 
Signetics 7470 75110 ITT ITT75t10 Signeties 54H04 
11 SN7470 Raytheon RC75110 74H04 , 

7472 Hitachi H0252.9 TI SN75110 TI SN54H04 
Motorola MC7472 75234 ITT I 1TT75234 . SN14H04 
Signetics 7472 15235 . m m75235 9HD5 Motorola MC54H05 
TI SN7472 1524 ITT ITT1524 MC74H05 

7473 Hitachi HD2515 Motorola MC7524 National DM54H05 
Motorola MC74.73 National OS7524 OM74H05 
Signatics 7473 Signetics 7524 Signetics 54H05. ( 

TI. SN7473 TI SN7524 74H05 
7474 Hitachi H02510 7526 m ITT7625 11 SN54Ho5 

Motorola . Me747. Motorola MC7525 SN74H05 
RaytheOn 74,74 - National 087526 9H08 Motorola MC54H08 
Signeties 7474 si~ 7525 MC14H08 
TI SN7474 n SN7525 National . OM54H08 

7475 Motorola MC8375 75325 Motorola MC75325 DM14HOS 
SignetiCS 7475 NatIaMI 0875326 48& Signaties 54Ho8 
TI SN7475 SignetiCS 75325 74H08 

1476 Hitachi H02516 n SN15325 9Hl0 Motorola MC54Hl0 
Motorola MC7476 75450 ITT m75450 - MC74Hl0' 
SignetiCS 7476 National 0875450 National DM64Hl0 
TI SN7476 Sigristics . 75450 OM74Hl0 

7477 Motorola MCS377 Silicon G - SG75450 Signetics 54Hl0 
7480 

, 
,Signatics 7480 TI SN.75450 74Hl0 
TI SN7480 75451 ITT ITT75461 9HIOI Motorola MC54Hl01 

7481 ' Motorola MC4004 National OS75451 MC74Hl01 
RaytheOn 7481 Signetics 75451 Si9nsties . 54Hl01 
n SN7481A TI SN75451 74Hl0l 

7482 Hitachi H02513 75462 m ITT75452 TI SN54Hl01 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ. so compare the specifications considering your requiremen~ 
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Fairchild Semiconductor 9H51 , Motorola MC74H51 9H76 National DM54H76 9lS156 National DM74lS156 

(cont'd) National DM54H51 DM74H76 Raytheon ILS158 -280 

Signatics! 
DM74H5-1 Signatics 54H76 9lSr57, National DM54LS157 
54H51 74H76 DM74lS157 

9Hl01 TI SN74Hl0l 74H51 TI SN54H76 Raytheon ILS157 282 
9Hl02 Motorola MC54Hl02 TI SN54H51 SN74H76 9lS158 National DM64lS158 

MC74H102 SN74H51 9H78 National DM54HZ8 DM74lS158 
Signetics 54Hl02 9H52 Motorola MC54H5,2 DM74H78 R..,m-, .LS158 282 

74Hl02 MC74H52 TI SN54H78 9lS160 National DM54LS160 
9Hl03 National DM54Hl03 National DM54H52 SN74H78 DM74lS160 

DM74Hl03 DM74H52 9lS00 National DM54lS00 Reytheon ILs180 284 
TI SN54Hl03 TI SN54H52 DM74lS00 9lS161 National DM54lSI\61 

SN74Hl03 SN74H52 ReythIOII 9LSOO 210 
I 

DM74LS161 
9Hl06 National 'DM54H1(j6 9H53 Motorola MC54H63 9lS02 National DM54lS02 \ Raytheon ILS181 284 

DM74H106 MC74H53 DM74LS02 9lS162 National DM54LS162 
Signatics 54Hl06 National DM54H53 Raytheon ILS02 214 D"!I74lS162 

74Hl06 DM74!i53 9lS03 National DM54lS03 ReythIOII 9LS182 284 
TI, SN54Hl06 TI SN54H53 DM74lS03 9lS163 National DM54LS163 

SN74Hl06 SN74H53 RaYtheOn, ILS03 212 DM74LS163 
9Hl08 Motorola MC54Hl08 9H54 Motorola MC54H64 9lS04 National I DM54lS04 Raytheon 9LSle3 284 

MC74Hl08 MC74H54 OM 74lS04 9lS164 National DM54lS164 
National DM54Hl08 National DM54H54 " Raytheon 9LS04 210 DM74LS164 

DM74Hl08 DM74H54 9LS05 National DM54lS05 9lS170' National DM64lS170 
\ Signetics 54Hl08 TI SN54H54 DM74lS05 DM74LS170 

74Hl08 ' SN74H54 Raytheon ILS05 212 Raytheon 9lS170 
11 SN54Hl08 9H55 Motorola MC54H55 9lS08 National DM54lS08 9lS174 National DM54LS174 

SN74Hl08 MC74H55 , OM 74lS08 DM74lS174 
9Hll Motorola MC54Hl1 National DM54H55 Raytheon ILS08 215 Raytheon 9LS174 275 

MC74Hll DM74H55 9lS09 National DM54lS09 9lS175 'Nation~1 DM54lS175 
National DM54Hl1 111 SN54H55 I DM74lS09 DM74lS175 

I 
I DM74Hl1 SN74H55 9lS10 National DM54lS10 ReythIOII 9LS175 275 

~ignetics 54Hll 9H60 Motorola 'MC54H60 DM74lS10 9lS181 National DM54181 
74Hl1 MC74H60 Raytheon 91.$10 -210 DM74181 

TI SN54Hl1 National DM54H60 9lS109 ~ational DM54lS109 Reytheon IILS181 277 
i, SN74Hll ' DM74H60 - DM74lS109 9lS190 National DM54LS190 \ 

'" 9H20 Motorola MC54H20 TI SN54H60 Raytheon ILS109 251 DM74lS190 
MC74H2,O SN74H60 9lS11 National DM54lS11 Raytheon 9LS11O 283 

National DM54H20 9H61 Motorola MC54H61 DM74LSll 9lS191 National DM54lS191, 
DM74H20 MC74H61 Raytheon ILSl1 215 DM74lS191 

, Signetics 54H20 National DM54H61 9lS112 National DM54lS112 Raytheon eLS191 283 
74H20 OM74H61 DM74lSlJ :1 9lS192 National DM54LS192 

Tl SN54H20 Signetics 54H61 Raytheon ILS112 232 DM74LS192 
SN74H20 74H61 9lS113 National DM54lS113 Raytheon ILS192 211 

9H21 Motorola- MC54H21 Tl SN54H61 DM74lS113 9LS193 National DM54LS193 ! 
MC74H21 SN74H61 Ra'ytheon 9LS113 232 DM74l8,193 

National, DM54H21 9H62 Motorola MC54H62, 9lS114 National DM54lS114 Raytheon 9LS193 211 
" DM74H21 MC74H62 DM74lS114 9lS194 National DM54LS194 /. Tl SN54H2l National DM54H62 Raytheon ILS114 237 'DM74LS194 

SN74H21 DM74H62 9lS125 National ,DM54LS125 RaYlh- 9LSI94A 219 
9H22 Motorola MC54H22 Signetics ' 54H62 DM74lS125 9lS195 National DM54lS195 

MC74H22 74H62 9lS126 National DM54lS126 DM74LS195 
National DM54H22 TI SN54H62 DM74lS126 Raytheon 9LS195A - 302 

DM74H22 SN74H62 9lS132 National DM54lS132 9lS196' National DM54LS196 - Signetics 54H22 9H7! Mdtorola MC54H71 DM74lS132 I DM74lS196 
74H22 MC74H71 9lS133 National DM74S133 Raytheon 9LS118 305 

Tl SN54H22 National DM54H71 9lS136 National DM54LS136 9lS197 National DM54LS197 
SN74H22 DM74H71 DM74LS136 DM74LS197 

9H30 Motorola MC54H30 Signetics 54H71 Raytheon 8LS138 253 9lS20 National DM54LS20 
MC74H30 74H71 9LS1~8 National DM54LS138 DM74LS20 

National DM54H30 Tl SN54H71 DM74lS138 RaythlOll ILS20 210 
DM74/;i30 SN74H71 Raytheon 9LS138 254 9LS21 National DM54lS21 

Signatics 54H30 9H72 Motorola MC64H72 9lS139 National DM54LS139 DM74~S21 

74H30 National DM54H72 DM74LS139 RaythlOll 9LS21 215 
Tl SN54H30 DM74H72 Raytheon 8LS139 254 9lS22 National DM54LS22 

SN74H30 - Si9notics 54H72 9lS14 National DM54LS14 DM74LS22 
9H40 Motorola MC54H40 74H72 DM74lS14 RaythlOll 8LS22 212 

I MC74H40 Tl SN54H72 RaythlOll 8LS14 218 9lS,251 National DM54lS25t' 
National DM54H40 SN74H72 9LS15 National DM54lS15 DM74LS251 

DM74H40 9H73 Motorola MC54H73 DM74lS15 RaythlOll 9LS251 308 
I Signetic' 54H40 National DM54H73 Raytheon 9LS16 217 9lS253 National DM54lS253 

74H40 DM74H73 9LS151 National DM54lS151 DM74LS253 
Tl SN54H40 Signatics 54H73 DM74lS151 Raytheqn 8LS253 312 

SN74H40 
~ii74 

74H73 Raytheon 9LS151 258 9LS257 National DM54lS257 
9H50 Motorola MC74H50 Motorola MC54H74 8LS152 Raytheon 9LS152 258 DM74lS257 

National DM54H50 MC74H74 9lS153 National DM54LS153 Raytheon 8LS257 315 
DM74H50 National DM54H74 DM74LS153 9LS258 , National OM54LS258 

Signetics 54H50 DM74H74 Raytheon 9LS163 258 DM74lS25S 
74H50 Signetics 54H74 9LS15!; National - DM54LS155 Raytheon 91,S258 3111' 

TI SN54H50 74H74 DM74LS155' 9lS259 National DM8334 
SN74H50 Tl SN54H74 Raytheon 'LS155 280 DM9334 

9H51 Motorola MC54H51 SN74H74 9lS156 National DM54LS156 
/ 

9LS266 National _ DM54lS266 

• Discontinued 
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Fairchild Samiconductor 
(cont'd) 

9LS266 National DM74LS266 " 
ReydIean 'LSZ" ZI53 

9LS27 National DM54LS27 
, DM74LS27 

ReydIean 8LS27 Z14 
9LS279 National DM54LS279 

DM74LS279 
9LS283 National DM54LS283 

DM74LS283 
Raytheon 9LS283 

9LS295 National DM54LS295 
.. ' DM74LS295 

ReydIean aLSZ8SA 321 
ILS218 ReydIean 8LS288 323 
9LS30 , National D~54LS30 

DM74LS30 
,~ IUS» .J 210 

9LS32 National DM54LS32 
DM74LS32 

ReydIean aLS32 221 
9LS365 National DM54LS366 ' 

DM74LS365 
9LS366 National DM54LS366 

DM74LS366 
9L5367 National DM54LS367 

DM74LS367 
9LS368 N~onar DM54ls368 

, DM74LS368 ' 
9LS37 National DM54LS37 

DM74LS37 
ReydIean ILS37 223 

9LS38 National DM64~8 
DM74 8 

~ ILS38 228 
9LS40 National DM54LS40 

DM74LS40 
R.,....on II.S4O 223 

9LS42 National DM54LS42 
I DM74LS42 

.ReydIean \ ILS42 227 
9LS51 Natiqnal DM54LS51 

DM74LS51 
ReydIean aLSS1 230 

,9LS54 National DM54LS54 
DM74LS54 

ReydIean 8LSI4 230 
9LS55 National DM54LS55 

DM74LS55 
ReydIean aLS5S 230 

9t.S670 National DM54LS670 
DM74LS670 

Raytheon 9LS670 
9LS73 National DM54LS73 

, DM74LS73 
9LS74 National DM54LS74 

DM74LS74 
ReydIean aLS74 235 

9LS8~ National DM54LS83 
DM74LS83 

.~ ILS83A 231 
9LS86 National DM54LS86 

DM74LS86 
ReydIean ILS88 242 

tLS80 ReydIean ILS80 243 
ILSI3 I . ...,..... aLSI3 243 
9LS95 Raytheon gLS95B 
9(00 National DM54LOO 

J DM74LOO 
9L04 National DM54L04 

DM74L04 
9L24 .National DM8024 

/ DM9024. 
9~4 National DM54L54 

DM74L54 
9LSB- . National DM5486 

DM7486 
9HOO Motorola 'MC540Q 

• Discontinued 
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9NOO Motorola MC7400 9Nl0 Signatics 6410 9N26 National DM7426 
National DM6400 n 5N6410 Signatics 6426 

DM7400 5N7410 TI 5N5426 " 

Signatics 5400 9Nl07 Motorola MC64107 SN7426 
7400. MC74Hl07 9im Motorola MC6427 

TI 5N54OO National DM64107 MC7427 
5N7400 'DM74107 National DM5427 

9NOI MOIOrola MC5401 DM74107 OM7427 
MC7401 Signatics 54107 TI $N642'1 

National DM5401 74107 SN7427 
DM7401 i TI SN54107 9N279 National DM54LS279 

Signatics 5401 SN74107 DM74LS279 
7401 9Nll National DM5411· TI 5N54279 

TI ,5N5401 DM7411 , SN74279 
SN7401 Signetics 5411 . 9N30 MOIOroia MC5430 

9N02 Motorola MC7402 7411 MC7430 
National DM5402 9N12 ... Motorola MC5412 National DM5430 

DM7402 National DM54LSI2 I DM7430 
Signatics 5402 DM74LS12 5ignatics ' 6430 

7402 TI 5N5412 7430 
TI SN5402 ~ SN7412 TI SN5430 

SN7402 9N122 National DM54LS122 SN7430 
9N03 Motorola! MC~03 DM74LS122 9N32 / , Nation.al DM5432 

MC7403 DM74122 DM7432 
National DM6403 n SN54122 TI SN6432 

DM7403 SN74122 SN7432 , 
Signatics 5403 9N123 . National DM54123 9N37 Motorola MC5437 

7403 DM74123 MC7437 
TI SN6403 DM74123 National DM5437 

SN7403 TI 5N64123 DM7437 
9N04 . Motorola MC6404 SN74123 TI, SN6437, 

• 'MC740:of\ 9N13 National DM6413 SN7437 
National DM5404 ' DM7413 9N38 Motorola MC5438 

OM7404 TI SN5413 MC7438 
Signatics 6404 5N74,13 National OM5438 

7404 9N132 National OM54132 / OM7438 
TI $N6404 DM74132 TI SN6438 

SN7404 ." DM74132 5N7438 
9N05 Motorola MC5405 TI SN54132 9N39 National DM5401 

MC7405 SN74132 , DM7401 
I 

Nliiional ' DM5405 9N14 'National DM5414 I, 
I 9N40 M~rola MC5440 

DM7405 DM7414 MC7440 
Signatics 5405 n SN5414 National DM544p 

7405 SN7414 DM7440 
TI 5N5405 9N16 MOIOroia MC5416 Signetics 5440 

5N7505 MC7416 7440 
,9N06 Motorola MC5406 National 1lM5416 TI SN5440 

MC7406 DM7416 8N7440 
National DM5406 TI ·5N5416 9N50 Motorola MC5450 

DM7406 SN7416 MC7450 
Signetica 5406 9N17 Motorola MC7417 National DM5450 

I 7406 MC9411 DM7450 

" TI 5N5406 National. DM5417 Si9natics 5450 
5N7406 DM7417 7450 

.. 

9N07 Motorola MC5407 'TI SN5417 TI 5N5450 
MC7407 SN7417 liN7460 

National oM5407 9N20 Motorola MC5420 9N5~ Motorola MC5451 
DM7407 MC7420 MC1451 ! 

Signatics 5407 NatiOnal DM5420 National DM5451 
7407 DM74~0 DM7451 

n SN5407 Sigfteti~ 5420 Signetics 5451 
SN7407 7420 7451 

9N08 Motorola MC5408 TI SN5420 . ' TI SN5451. 
MC7408 5N7420 SN7451 . 

National DM5408 9N21 National DM64LS21 9N53 Motorola MC5453 '. 
, DM7408 DM74LS~1 MC7453 

Signatics 5409 9N23 Motorola MC5423 , National DM5453 
7408 ; MC7423 DM7453 

TI SN5408 National ! DM8423 , Signetics 5453 
SN7408 DM7423 7453 

9N09 Motorola MC5409 TI' 5N5423 . TI 8N6453 
MC7409 SN7423 5N7453 

National ·DM5409 9N25 Motorola' MC5425 9N54 Motorola 'MC5454 i 
DM7409 MC7425 MC7454 I 

5ignatics 7409 National . DM5426 National DM6454 
11 SN5409 DM7425 DM7454' 

8N7409 TI SN5425 Signetics 5454 
9Nl.o Motorola MC5410 8N7425 7454 .. 

MC7410 9tu6 Motorola MC5426 TI SN5454 
National DM541 0 MC7426 

, 
$N7454 

DM7410 National DM5426 9N~0 Motorola MC5450 

The manufacturers report their devices can be used as direct replacements. P!,riormance details 
often differ. so compare the speeifications,considering your require";1ents. . 
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Fairchild S.micondu~or 9S08 National DM74lS08 9002 Motorola MC7400 93100 AMD 93LOO 
TI SN54S08 National DM9002C National DM74l00 (cont'd) SN74S08 TI SN9002 93101 AMD 93101 

9S09 National DM74lS09 9003 m ITT9003 .~ational ,DM830! 
9N60 Motorola MC7460 TI SN64S09 Motorola MC7410 DM9301 

'National DM5460 SN74S09 National DM9003C 93108 AMD 93108 
DM7460 9S10 National DM74S10 TI SN29003 93109 National DM8309 

Signetics 5460 TI SN54S10 9004 ITT ITT9004 DM9309 
7460 I 

SN74S10 Motorola MC7420 93L10 ' AMD 93L10 
TI Stl5460 9S109 ,National DM74LS109 National DM9004C , National ' DM76l75 

SN7460 9S11 National DM74S11 TI SN29004 DM86l75 
9N70 Motorola MC5470 TI SN54S11 9005 ITT ITT9005 93Ll1 AMD 93L11 

MC7470 SN74511 Motorola MC7450 National DM54l154A 
,National DM5470 9S112 National DM74S112 Nati(mal DM9005C DM74L164A 

DM7470 TI , SN54S112 TI SN29005 93L12 AMD 93L12 
Signetits 5470 SN74S112 9006 . ITT ITT900Ej National DM8312 , 

7470 9S113 National DM74S113 Motorola MC7460 DM9312 
TI SN5470 TI SN54S113 National DM9006C 93L14 AMD 93L14 

SN7470 SN74S113 9007 ITT; mg007 93116 AMD 93L16 
9N72 ' MOtorola MC5472 9S114 National DM74S114 TI SN29007 National DM76l76 

MC7472 TI SN54S114 9008 ITT ITT9008 DM86l76 
National . DM5472 SN74S114 National DM9008C 93L18 AMD 93L18 

DM7472 9S132 National DM54lS132 TI SN29008 National DM8318 
Signetics 5472 DM74l5132 9009 ITT ITT9009 DM9318 

7472 TI SN54S132 Motorola MC7440 93121 AMD 93L21 
TI SN5472 SN74S132 National DM9009C 93122 AMD 93L22 

SN7472 9S133 National DM74S133 TI SN29009 National DM54L157A 
9N73 Motorola MC5473 TI SN54S133 ~O12 m ITT9012 ' DM74L157A 

MC7473 SN74S133 National DM9012C 93124 AMD 93L24 
National., DM5473 9S134 National DM745134 TI SN29012 93l28' AMD 93128 

1 DM7473 TI SN54S134 9016 ITT ITT9016 93134 AMD 93134 
Sign~tics 5473 SN74S134 Motorola MC7404 National DM8334 

7473 9S135 National DM74S135 National DM9016C DM9334 
TI SN5473 TI SN54S135 TI SN29016 93138 AMD 93138 

SN7473 SN74S135 9020 ITT ITT9020 93140 AMD 93140 
9N74 Motorola MC5474 9S1'40 National PM74S140 9022 ITT ITT9022 ' 93141 AMD 93141 

MC7474 \ n SN54S140 9024 ITT ITT9024 National DM54181, 
National DM6474 SN74S140 National DM74109 DM74181 

DM7474 9S15 National DM74S15 DM8024 , 93160 AMD 93160 
Raytlleon 5474 " TI SN64S15 DM9024 9al66 AMD 93166 
Signetics ,5474 SN74515 Signetics 74109 93500 National DM74S195 

7474 9S20 National DM74S20 TI SN54109 TI i SN54S195 
TI SN5474 Signetics 74520 SN74109 SN74S195 

SN7474 TI SN54S20 9031 Signetics N8252 93S10 AMD 93S10 
9N75 Motorola MC8375 SN74S20 9033 Hitachi HM2501 National DM54LS160 

TI SN5475 9S22 National DM74S22 TI SN5481A DM74LS160 
SN7475 Si9netics 74S22 SN7481A 93S12 AMD 93512 

9N76 Motorola MC5476 TI SN54S22 " 9034 Motorola MCM4002 National DM8312 
MC7476 SN74S22 Signetics 8224 DM9312 

National DM5476 9S30 National DM74S30 TI SN5488A 93S138 National DM74S138 
DM7476 TI SN54S30 SN7488A TI SN54Sf38 

Signetics 5476 SN74S30 9093 Hitachi HD2211 SN74S138 
7476 9S32, ~ational DM74S32 National DM9093 93S139 National· DM74S139 

TI SN5476 TI SN54S32 Raytheon RM993 TI SN54S139 
SN7476 SN74532 5W SW705 SN74S139 

9N86 National DM5486 9S40 National DM75S40 TI SN158093 93S151 National DM74S151 
DM7486 Signetics 74S40 SN159093, TI SN54S151 

RaYtheon 5486 TI SN54S40 9094 National DM9094 SN74S151 
, §ignetics 5486 SN74S40 Raytheon RM994 93S153 National DM74S153 

,7486 9S51 National DM74S51 SW SW708 TI SN54S153 
TI, SN5486 TI SN54S51, TI SN158094 SN74S153 

SN7486 
National 

SN74S51 SN159094 93S157 National DM74S157 
9S00 National DM74500 9S64 DM74564 9097 National DM9097 TI 5N54S157 

Signetics 74500 -Signetics 74S64 Raytheon RM997 ' SN74S157 
n SN54S00 TI SN54S64 svi SW709 93S168 National DM74S158 

, , SN74S00 SN74S64 TI ,SN158097 TI SN54S158 
9502 National DM74S02 9S65 National DM74S65 SN159097 SN74S158 

n SN54S02 Signetics 74S65 9099 Hitachi HD2210 93S16 AMD' 93S16 
'SN74S02 TI SN54S65, ' National, DM9099 National DM54LS161 

9503 Natio,{,,1 DM74S03 ISN74S65 Raytheon RM999 DM74lS161 
Signetics 74S03 ~ 9S74 National DM74S74 SW SW706 93S174 National DM74S174 
TI SN54S03 TI SN64S74 TI SN158099 TI SN54S174 

SN74S03 SN74S74 SN159099 SN74S174 
'.9504 National DM74S04 9S86, National DM74S86 9135 National DM935 93S175 \ National DM74S175 

Signetics 7.4504 TI SN54S86 9157 National DM957 ' ' TI SN54S175 
TI SN54S04, SN74S86 ,SW SW957 SN74S175 

SN74S04 9001 ITT ITT9001 9158, National DM958 935194 National! DM745194 
9505 National DM74S05 Motorola MC3052 5W , SW958 TI SN54S194 

Signetics 74505 MC9001 9310100 National DM74lSt95 SN14S194 
TI SN54S05 n SN29001 TI SN54S195 93S21 AMD 93S21 

SN74S05 9002 ITT ITT9002 , SN74S195 'National DM74S139 

( 

• Discontinued 

Bold face devic'e numberS indicate manuracturers' data is provided in the Ie Master on the pages noted. 
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Fairchild Semiconductor 
(cont'd) . 

93522 AMD 93522 
National DM74S157 

DM74522 
TI SN54S157 

SN74S167 
935251 National OM74S251 

n SN54S251 
SN745251 

935253 National OM745253 
935257 National OM74S257 

TI SN64S267 
SN74S257 

93S258 National DM74S258 . 
n SN54S251 

.. SN74S259 
93541 National ·DM54181 

OM74181 
n' SN54s181 

/ SN74S181 
93542 National OM74S182 

n SN545182 
I SN74S182 

93546 National OM7160 
DM8160 

9354/ National DM7160 
OM74547 
DM8160 

93548 AMP 93S48 
930 National DM930 
9300' AMD 9300 

ITT 1TT9300 
Motorola MC9300 
National DM8300 

DM9300 \ 

Raytheon RC9300 
RM9300 

TI SN54l95 
SN74196·· 

9301 AMD 9301 
ITT 1TT9301 / 
Motorola Me9301 
National DM8301 

DM9301 
TI SN29301 

. SN39301, 
9304 AMD 9304 

ITT ITT9304 
Motorola MC9304 
Raytheon RC9304 

RM9304 
9306 AMD 9306 

Motorola Me9306 
9307 Motorola Me9307 

National DM5448 . 

\ OM7448 
9308 AMO 9308 

ITT ITT9308 
Mptorola MC93Q8 
Raytheon Re9308 

RM9308 
TI SN29308 

'SN39038 
9309 AMD 9309. 

Motorola MC9309 
National DM8309 

DM9309 " 
TI ,SN29309 

SN39309' 
9:310 rAMO 9310 

Mptorola MeB310 
MC9310 

National OM74160 
DM8310 
OM9310 \ 

Raytheon RC9310 
RM9310 

n SN541sO 

• DisContinued 

IC MASTER 1977 

ALTERNATE SOURCE DIRECTORY 
MInufacturer I RepI- ICMuter Manufac:lu.... I Replaciemem ICM_ Manufactu.... I Replacement ICMuter 
Device Soim:e Device Page Device Soim:e' Device Page Device SoUn:a Device Page 

9310 n SN74160 93166 Raytheon 54156 93175 TI SN54176 
931-1 AMD 9311 74156 SN74175 

ITT 1TT9311 TI SN54156 93176 Motorola ' MC93176 
Motorola MC6311 SN7,4156 National DM54176 

MC9311 9315.1 National DM54167 DM74176 
National DM8311 DM74151 TI SN54176 

DM9311 n 5N54157 5N74176 
Rayt~ Re9311 SN74157 93177 Motorola MeS3177 

RM9311 9316 AMD 9316 MC93177 
n SN54154 ITT 1TT9316 Nirtional DM54177 

SN74154 Motorola MC8316 DM74117 
9312 AMO 9312 Me9316 n 5N54 I 77 

ITT 1TT9312 National DM83 I 6 5N74177 
Motorola MC9312 OM9316 93178 Motorola MC83178 
National OM8312 Raytheon RC931S MC93178 

.DM9312 RM9316 n SN54178 
Raytheon Re9312 n SN54161 SN74178 

RM9312 SN74161 93179 ' MoiOroia MC63179 
Signatic$ 8230 93160 NatiOnal OM64160 MC93179 
TI SN29312 OM74160 -' 'n SN54179 . 

SN39312 n 5N54160 SN74179 
9314 AMD 9314 SN74160 9318 AMD 9318 

Motorola MC9314 93161 National DM54161 / Motorola MC9318 
93141 National OM54141 DM74161 National OM8318 

DM74141 n SN54161 OM9318 
TI SN74141 SN74161 TI SN541~8 

93145 ITT rTr74145 93162 National oM54162 
, 

SN74148 
Motorola MC83145 OM74162 93180 ITT 1TT74180 

Me93145 TI SN54162 Motorola MC83180 
National OM64145 ' SN74162 MC93180 

OM74146 93163 National DM54163 National DM54180 
Raytheon 64145 OM74163 DM74180 \, 

74145 Raytheon 54163' Raytheon .64160 
n SN54145 74163 74180 
~. SN74.145 n SN54163 TI SN54180 

9315 Motorola MC8315 , SN74163 SN74180 
Me9316 93164 AMD 5N74164 93190 National DM54190 

National DM5441 Motorola .MC83164 DM74190 
DM7441A MC93164 RBytheon 54190 

Signatics 7441 National DM54164 74190 
TI SN74141 DM74164 TI SN64190 

93160 ITT ITT74150· n SN54164 SN74190 
MOtorola Me83150 SN74164 93191 National DM54191 

Me93160 93165 Motorola MC83165 DM74191 
National DM54160 National OM54165 Raytheon 54191 

DM74160 DM74165 74191 
Raytheon 54160 Raytheon 54165 .n SN541g1 

74150 . / 74i65 SN74191 
n SN54150 TI SN54165 93194 AMD SN74194 

SN74160 SN74165 National DM54194 
~3151 ITT ITT74161 93166 National DM54166 DM74194 

Motorola MC63161 OM74166 Raytheon 54194 
MC93151 Raytheon 54166 

; 
74194 

National DM54161 74166 TI SN54194 
DM74151 ,T! SN54166 SN74194 

Raytheon 54151 . SN74166 93195 National OM54195 
74151 93178 National DM5447 DM74196 

Tl SN541'SlA DM7447 TI SN54195 
i SN74151A .n SN5447A SN74195 

93152 Motorola Me83162 SN7447A 93196 . Motorola Me7280 
Me93162 9317C National DM5446 National DM54196 

Raytheon 54162 DM7446 DM74196 ' 
, 

74152 .T! .SN5446A n .SN54196 
TI SN54152A SN7446A 5N74196 

93153 ITT 1TT741!i3 93170 National DM74170 9319} Motorola MC8280. 
\ 

Motorola Me83153 Raytheon 64170 National DM54197 
MC93153 74170 DM74197 

National DM54163 n SN54170 . TI SN54197 \ 

DM74153 
, SN74170 SN74197 . 

Raytheon 54153 93174 AMD SN}4174 93198 Mptorola MC8316 
74153 National DM54174 National DM54198 

n SN64163 DM74174 DM74198 
SN74153 - liaytheon 541,74 Raytheon 54198 

93156 National DM54155 74174 74198 
DM74155 TI SN64174 . Signetics 54198 

Raytheon 54156 SN74174 74198 
74155 931'75 AMD SN74176 TI SN54198 

TI SN54155 . National DM54176 SN74198 
SN74156 DM74176 93199 National DM54199 

93166 National . DM54156 Raytheon 64175 DM74199 
DM74156 74175 Rayth.eon 64199 

, 

The manufacturerS report their devices can be used as direct replacements. Performance details 
. often differ. so compare the specifications considering your requirements, 
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Fairchild Semiconductor 93410 Signetics 745301 93427 MMI 6301 
i 

9352 ITT ITT7442 

(cont'd) TI SN54S301 ' Nationlil DM54S287 708 Motorola MC8352 
SN74S300 DM74S287 708 MC9352 
SN74S301 TI SN54S287 881 Nation,iI DM5442 

93199 Raytheon 74199 93411 Intersil IM5633 SN74S287 881 DM7442 
TI SN54199 MMI 6530 93433 Motorola MC4004 Signetics 6442 , 

SN74199 6530 TI SN83433 7442 
932 . National DM932 6531 SN93433 TI SN5442 
9321 AMD 9321 ' Nlltlonal DM54S208 751 +93434. Intersil IM5600 " SN7442 

National DM54LS139 DM74S208 751 MMI 52,30 1 9353 ITT ITT7443 
DM74LS139 Raytheon RC5330 6230 Motorola MC8353 

9322 AMD 9322, RM5330 Motorola MCM4002 
" 

MC9353 
ITT ITT9322 Signetics 82S17 National DM5487 Signetic. 5443 
Motorola MCS322 TI SN14S200A DM74S8 702 7443 

MC9322 +93412 Intersii IM5600 Signetics 8223 TI SN5443 
National DM74157 TI I SN54S214 TI SN5488A I SN7449 

DM8322 SN74S214 SN7488A 9354 ITT ITT7444 
DM9322 9~15 Intel 2115 883 93435 MMI 5560 Motorola MC8354 

Raytheon RC9322 Intersil IM5508 - 6560 MC9354 
RM9322 NEC "P82.205 I Motorola MC4064 Signetics 5444 
54157 Raytheon RC5500 TI SN7489 7444 
74157 RM5500 93438 Harrll HM7821 682 TI SN5444A 

TI SN54157 RCA MWS5001 Intel 3802 897 SN7444A 
SN74157 MWS550l Intersll IM5604 9355 Motorola MC8356 ! 

9324 AMD 9324 Signetics N82SlO , MMI 5305 9357 MOtorola MC8357 
Motorola MC9324 TI SN54S314 6305 MC9357 

9325 National DM54141 SN74S314 i National DM54S570 710 ,9357A ITT ITT7446A 
DM74,141 93415A Signetics 93415A DM74S570 710 Motorola MC9357A 

Signetics 54141 TI SN74S314 Signetics 82S130 National DM5446A 
74141 934.16 Harri. HPROM1024A TI SN54S270 DM7446A 

TI SN?4141 Intal 380J 885 SN74S270 Signetics 7446 
9328 AMD 9328 Intersfl IM5603 83438 Hanla HM7840 882 TI SN5446A 

ITT ITT9328 MMI 6300 MMI 5340 SN7446A 
Motorol. MC9328 Signetics N82S126 6340 93578 ITT ITT7447A 
Signetics N8277 i TI SN74S387 881 National DM77S285 ,714 Motorola MC93578 

933 National DM933 93417 Har,ls HM7810 682 , DM87S295 714 National DM5447A 
9334 AMD ' 9334 . MMI 6300 TI ) SN&4S475 884 DM7447A 

Motorola MC9334 6300 SN74S475 884 Signetics 7447 
National DM9334 National DM54S387 708 83448 Harrl8 HM7621 882 TI SN5447A 
TI SN54259 DM74S387 708 Intll 3822 897 SN7447A 

SN74,259 TI SN54S387 881 MMI 5306 9368 ITT ITT7448 
9338 AMD 9338 SN74S387 881 6306 Motorola MC8358 
9340 AMD 9340 9342 

\ 
AMD 9342 Nlltlonal DM54S571 710 MC9358 ' 

93400 Motorola MCM4012 ) ITT ITT74182 DM74S571 710 National DM5448 
93,403 AMD 93403 Motorola MC8342 Signetics 82S131 ,DM7448 

Intersi! IM5501 MC9342 93448 Hanll HM7841 682 Signetics 7448 
MMI 6560 National DM54182 MMI 5341 TI SN5448 
Motorola MCM4064 DM74182 6341 , SN7448 

MC4064 Raytheon RM9342 National DM778286 714 9359 Motorola MC8359 
National DM7489 704 ! 54182 DM87S298 714 MC9359 

DM7489 741 74182 TI SN&4S474 884 936 National DM936 
Signetics N8-2S25, Signetics 54182 SN74S474 ,884 9360 \~D 9360 
TI SN74S289 74182 9345 ITT, ITT7445 ITT74192 

SN7489 TI SN54182 Motorola MC9345 Motorola MC8360 
93404 Signetics 82S25 SN74182 National DM5445 MC9360 

+93406 ,Intersil IM5603 9342t Intersil i IM5523 DM7445 National DM54192 
, MMI 6200 MMI' 5531 Raytheon 5445 DM74192 
, Motorola MCM4006 6531 7445 Raytheon RC9360 . 

Signetics N82S226 Nlltlonal DM54S200 704 Signetic. 5445 RM9360 
TI SN54187' DM14S200 704 7445 54192 

SN74187 Raytheon RC5340 TI SN5445A 74192 
93407 Motorola MC4004 RM5340 SN7445A Signetic. 54192 

MC4304 Signetics N82S16 93452 MMI 5352 74192 ' 
TI SN5481,A , TI SN54S201 \ 6352 TI SN74192 

SN7481A SN74S200A National DM54S572 702 9366 AMD 9366 
9341 AMD 93t' SN74S201 DM84S572 712 ITT· ITT74193 

Motorola MC8341 93425 Intel 2125 883 DM74S572 702 Motorola' MC8366 , 
MC9341 RCA MWS5DOI DM748572 712 MC9366 

National DM54181 MWS5501 93453 MMI 5363 National DM54193 
DM74181 TI SN74S214 \ 6353 DM74193 

Raytheon RC9341 , 93425A Signetics 93425 Nlltlonal, DM5"S573 702 Raytheon RM9366 
RM9341 TI SN74S214 DM54S573 702 54193 
54181 93426 Harris HPRDM1024 DM54S573 712 74193 
74181 Intel 3621 6115 DM74S573 712 Signetics 54193 

Signetics 54181 Intersil IM5623 9349 Raytheon 54180 74193 
74181 

, 
MMI 6301 74180 TI SN54193 

TI SN54181 Signetics N82S129 Si9netic. 54180 SN74193 

" SN74181 TI SN54S287 861 74180 937 National DM937 
+93410 , Motorola MCM4056 SN74$287 881 TI SN54180 9375 ITT ITT7475 

Signetics N93410 ' 93427 Hanl8 HM7811 682 SN74180 Motorola MC9375 
54S301 MMI 5301 935 National DM935 National DM5475 

,+ Discontinued 

Bold face device numbers indicate manuracturers' data is p,ovided in the Ie Master on the pages noted. 
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Fairchild Semiconductor 
(cont'd) 

9375 National DM7475 
Signetics 5475 

7475 
TI SN5475 

SN7475 
9377 Motorola MC8377 

MC9377 
National DM54LS77 

DM74LS77 
9380 In 1TI7480 

Motorola MC83,80 
MC9380 

Signetics 5480 
\ 7480 

II SN5480 
SN7480 

9382 In In7482 
Motorola MC8382 

MC9382 
National DM7482 
TI SN5482 

SN7482 
9383 ITI In7483 

Motorola MC8383 
MC9383 

National DM5483 
DM7483 

Signetics 5483 
7483 

TI SN5483A 
SN7483A 

9385 National DM5485 
DM7485 

939 National DM939! 
9390 In 1TI74~0 

Motorola MC8390 
MC9390 

National DM5490 . 
DM7490 

Si9netics 5490 
I 
I 

7490 
TI SN5490A 

SN7490A 
9391 In 1TI7491 

Motorola MC8391 
, MC9391 

National DM5491 
I DM7491 

Signetics 5491 
7491 

TI SN5491A 
SN7491A 

9392 ITI ITI7492 
Motorola MC8392 

MC9392 
National DM5492 

DM7492 
Si9netics 9392 

9392 
TI SN5492A 

SN7492A 
9393 In In7493 

Motorola MC8393 
MC9393 

National DM5493 
DM7493 

, Signetics 549,3 
7493 

TI SN5493 
SN1493 

9394 In 1TI7494 
Motorola MC8394 

MC9394 
Sig~etics 5494 

7494 
TI SN5494 

SN7494 

• Discontinued 
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9395 In In7495A 9930 TI SN15830 AY5·1013 Western TR1602 
Motorola MC8395 SN15930 AY5·9100 Plessey MP9100 

MC9395 9932 Hitachi HD2201 AY5·9200 Plessey MP9200 
National DM5495 Raytheon RM932 DL9·1402 SGS M141 

DM7495 SW SW932 Signetics 2502 
Signetics 5495 TI SN15832 , ~DL9·1403 SGS M136 

7495 SN15932 tOL9·1404 SGS M130 
TI' SN5495A 9933 Hitachi HD2202 M141 

SN7495A Raytheon RM933 MEM4001 RCA CD4001 
9396 In In7496 SW SW933 MEM4007 RCA CD4007 

Motorola MC8396 TI SN15833 MEM4011 RCA CD4011 
MC9396 SN15933 MEM4013 RCA CD4013 

National DM5496 9935 Hitachi HD2208 MEM4016 RCA CD4016 
DM7496 Raytheon RM935 CD4066 

Signetics 5496 SW SW935 MEM4049 RCA CD4049 
7496 TI SN15835 MEM4050 RCA CD4050 

TI SN5496 SN15935 MEM4051 RCA CD4051 
SN7496 9936 Hitachi HD2206 MEM4053 RCA CD4053 

944 National DM944 Raytheon RM936 RA3·4256 EMM/Semi RA3·4256 
945 National DM945 SW SW936 RA3·4402 EMM/Semi 4402 
946 National DM946 TI SN15836 ~RA9·1101 Intersil IM7501 
948 National DM948 SN15936 IM7511 
9"49 National DM949 9937 Raytheon RM937 Mostek MK4007 
95H90 Plessey SP640 SW SW937 ~RA9·1103 Signetics 1103 ", 
95H91 Plessey SP~41 TI SN15837 ~R01·2048 AMI 58773 
95H92 Plessey SP642 SN15937 R03·16384 AMI 58996 634 
95H93 Plessey SP643 9941 Raytheon RM941 EMM/Semi R03·16384 
96L02 National DM9602 SW SW94l R03·4096 EMM/Semi RD3·4096 
96S02 National DM8602 TI SN15841 R03·5120 EMM/Semi RD3·5120 

DM9602 SN15941 R03·8316 EMM/Semi RD3·8316 
9600 AMD 9600 9944 Hitachi HD22,09 Mostek /~~;~~~O 9601 AMD 9601 Raytheon RM944 R05·2240 Mostek 

In 1TI9601 SW SW944 R05-8192 AMI 88885 834 

• Motorola MC9601 TI SN15844 ~R06·1024 AMI 58773 
' National OM86Dl SN15944 tRD6·2048 AMI 58773 

DM9601 9945 Hitachi HD2205 
Raytheon RF8601 Raytheon RM945 Harris Semiconductor 

RF9601 SW SW945 
TI SN29601 TI . SN15845 

9602 AMD 9602 SN15945 HA·2055 Datel AM·405 
ITI 1TI9602 9946 Hitachi HD2203 HA·2065 Datel AM·406 
Motorola MC9602 Raytheon RM946 HA·2425 Datel SHM·IC·l 
National DM8602 SW SW946 HA·2500 Intersil 2500 

DM9602 TI ,SN15846 HA·2502 Intersil ~502 

Raytheon RF8602 SN15946 HA·2505 Datel AM·450 
RF9602 9948 Raytheon RM948 Intersil 2505 

9603 In In74121 SW SW948 HA.2520 AD AD509 574 
Motorola \MC8603 TI SN15848 Intersil 2520 

MC9603 SN1594& HA·2522 ' AD AD509 574 
National DM54121 9949 SW SW949 Intersil 2522 

DM74121 TI SN15849 HA·2525 AD AD509 574 
Si9netics 54121 SN15949 Datel AM·452 

74121 9950 Raytheon RM950 Intersil 2525 
TI SN54121 / SW SW950 HA·2605 Datel AM,460 

SN74121 TI SN15850 HA·2625 AD AD607 574 
961 National DM961 SN15950 Datel AM·462 
9614 AMD 9614 9951 'Raytheon RM951 HA·2645 Datel AM·464 

In 1TI9614 SW SW951 HA,2650 "Teledyne S 1558 
TI SN55114 TI SNi5851 'HA·2655 Teledyne S 1458 

9615 AMD 9615 SN1595l HA·2905 DBlel AM·490 
ITI 1TI9615 9961 Raytheo~ RM961 HA-4741 Raytheon HA,4741 '698 
TI SN55115 SW SW961 HD14518 RCA CD4518 

9616 AMD 9616 TI SN15861 SSS SCL4518 
9617 AMD 9617 SN15961 ' HD14520 RCA CD4520 
96176 Motorola MC83176 9962 Hitachi HD2207 SSS SCL4520 
962 National DM962 Raytheon RM962 HD14529 RCA CD4052 
9620 AMD 9620 SW SW962 HD4000 Motorola ' MC14000 
g621 AMD 9621 TI SN15862 RCA CD4000 

Raytheon RC9621 SN15962 SSS SCL4000 
RM9621 9963 Raytheon RM963 HD4001 Motorola MC14001 

9622 Raytheon RC9622 SW SW963 National CD4001 
RM9622 TI SN15863 RCA CD4001 

963 National DM963 SN15963 SSS SCL4001 
9664 Signetics 7524 HD4002 Motorola MC14002 
9665 SigneticS 7525 General Instrument National CD4002 

Spra9ue ULN·2001 RCA CD4D02 
9666 Sprague ULN·2002 SSS SCL4002 
9667 Sprague ULN·2003' tAY5·1012 TI TMS6011 HD4006 RCA CD4006 
9930 Hitachi HD2204 '/ AYS.1013 AMI S1883 400 SSS SCL4006 

Raytheon RM930 S1883 401 HD4007 Motorola MC14007 
SW SW930 Western TR1402 National ' CD4007 

The manufacturers report their devices, can be used as direct replacements. Performance details 
often differ, so compare the specifications conSidering your requirements. 
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Harris Semiconductor HD4066 RCA I CD4066 HD74C162 Fairchild F40162 ' HM7802 National DM7577 702 

(cont'd) SSS SCL4066 National MM74C162 DM8577 702 
HD54COO National MM54COO SSS SCL4162 Signetics N82S23 

MM54COO HD74C163 Fairchild F40163 TI SN64S188 880 
HD4007 RCA CD4007 HD54C02 National MM54C02 National MM74C163 SN74S188 880 

SSS SCL4oo7 HD54C04 National MM54C04 SSS SCL4163 HM7603 MMI 5331 
HD4008 RCA CD4008 HD54C08 National MM54C08 HD74C164 National MM74C164 6331 
HD4011 National CD4011 HD54Cl0 National MM54Cl0 HD74C165 National MM74C165 Signetics N82S123 

RCA CD4011 HD54C107 National MM54Cl07 HD74C173 National MM74C173 TI SN54S288 
SSS SCL4011 HD54C151 National MM54C151 RCA CD4076 SN74S288 

HD4012 Motorola MC14012 HD54C154 National MM54C154 HD74C174 Fairchild F4Q174 HM7610 Intol 3601-1 696 
National CD4012 HD54C157 National MM54C157 National MM74C174 Intersil IM5603 
RCA GD4012 HD54C160 National MM54C160 HD74C175 Fairchild F40175 MMI 5300 
SSS SCL~012 SSS SCL4160 National MM74C175 6300 

HD4013 Motorola MC14013 HD54C161 National MM54C161 HD74C192 Fairchild F40192 National DM54S387 708 
National CD4013 SsS SCL4161 National MM74C192 DM74S387 708 
RCA CD4013 HD54C162 National MM54C162 RCA CD40l92 Signetics N82S126 
SSS SCL4013 SSS SCL4162 HD74C193 Fairchild F40193 TI SN54S387 881 

HD4014 National CD4014 HD54C163 National MM54C163 National MM74C193 SN74S387 861 
RCA CD4014 SSS SCL4163 RCA CD40193 HM7611 Intel 3621-1 695 
SSS SCL4014 HD54C164 National MM54C164 HD74C195 Fairchild F40195 Intersil IM5623 

HD4015 National CD4015 H054C165 National MM54C165 National MM74C195 MMI 5301 
RCA CD4015 HD54C173 National MM54C173 HD74C20 National MM74C20 6301 
SSS SCL4015 HD54C174 National MM54C174 RCA CD4012 National DM7574 

HD4017 National CD4017 HD54C175 National MM54C175 HD74C200 National MM74C200 808 Signetics 82S129 
RCA CD4017 HD54C192 National MM54C192 HD74C221 National MM74C221 Tl SN54S287 861 
SSS SCL4017 HD54C193 Nation" MM54C193 HD74C30 National MM74C30 SN74S287 861 

HD4018 National CD4018 HD54C195 National MM54C195 HD74C32 National MM74C32 HM7620 Intel 3802 697 
RCA CD4018 HD54C20 National MM54C20 HD74C42 National MM74C42 MMI 5305 
SSS SCL4018 H054C30 National MM54C30 RCA CD4028 6305 

HD4019 National CD4019 HD54C32 National MM54C32 H074C48 National MM74C48 'National DM54S570 710 
RCA CD4019 HD54C42 National MM54C42 HD74C73 National MM74C73 DM74S570 710 
SSS SCL4019 HD54C48 National MM54C48 H074C74 National MM74C74 Signetics 82S130 

HD4020 National CD4020 HD54C73 National MM54C73 RCA CD4013 TI SN54S270 
RCA CD4020 HD54C74 National MM54C74 HD74C76 National MM74C76 SN74S270 
SSS SCL4020 HD54C76 National MM54C76 RCA CD4027 HM7621 Intel 3622 (97 

HD4021 National CD4021 HD54C83 National MM54C83 HD74C83 National MM74C83 MMI 5306 
RCA CD4021 HD54C85 National MM54C85 HD74C85 Fairchild F40085 6306 ' 
SSS SCL4021 HD54C86 National MM54C86 National MM74C85 National DM54S571 710 

HD4022 National CD4022 HD54C89 National MM54C89 805 HD74C86 ,National MM74C86 DM74S571 710 
RCA CD4022 HD54C901 National MM54C901 HD74C89 National MM74C89 805 Si9netics 82S131 
SSS SCL4022 HD54C902 National MM54C902 HD74C901 National MM74C901 TI SN54S370 

HD4023 Motorola. MC14023 HD54C903 National MM54C903 HD74C902 National MM74C902 SN74S370 
National CD4023 , HD54C904 National MM54C904 HD74C903 National MM74C903 HM7640 Intel 3604 
RCA CD4023 HD54C906 National MM54C906 HD74C904 National MM74C904 MMI 5340 
SSS SCL4023 HD54C907 National MM54C907 HD74C906 National MM74C906 6340 

HD4024 National CD4024 HD54C95 National MM54C95 HD74C907 National MM74C907 National DM77S295 714 
RCA CD4024 HD6101 Intersil IM6101 HD74CS5 National MM74C95 DM87S295 714 
SSS SCL4024 HD6101A Intelllil IM6101A HD80C95 National MM70C95 RCA CD40032 

HD4025 Motorola MC14025 HD6101C Intersil IM6101C HD80C97 Fairchild F40097 TI SN545475 854 
National CD4025 HD6402 Intersil IM6402 National MM70C97 SN745475 864 
RCA CD4025 HD6402A Intelllil IM6402A MM80C97 HM7641 Intel 3624 
SSS SCL4025 HD6402C Intersil IM6402C HI1818 RCA CD4051 MMI 5341 

HD4027 National CD4027 HD6403 Intersil IM6403 HI1828 RCA CD4052 634'1 
RCA CD4027 HD6403A Intersil IM6403A HI5040 Intersil IH5040 National DM77S296 714 
SSS SCL4027 HD6403C Intersil IM6403C HI5041 Intersil IH5041 DM87S296 714 

HD4028 National CD4028 HD70C95 National MM70C95 HI5042 Intelllil IH5042 TI SN54S474 854 
RCA CD4028 HD70C97 National MM70C97 HI5044 Intersil IH5044 SN745474 864 
SSS SCL4028 HD74COO National MM54C95 HI5045 Intersil IH5045 HM7542 Intol 3605 699 

HD4029 National CD4029 MM74COO HI5046 Intelllil IH5046 MMI 5352 
RCA CD4029 RCA CD4011 HI5047 Intersil IH5047 6352 
SSS SCL4029 HD74C02 National MM74C02 HI5048 Intersil IH5048 National DM54S572 702 

HD4030 National CD4030 RCA CD4001 HI5049 Intersil IH5049 DM54S572 712 
RCA CD4030 HD74C04 National MM74C04 HI5050 Intelllil IH5050 DM74S572 702 

CD4070 RCA CD4069 HI5051 Intersil IH5051 DM74S572 712 
SSS SCL4030 SSS SCL4069 HI506 RCA CD4067 Signetics 82S136 

HD4035 National CD4035 HD74C08 National MM74C08 Siliconi. DG506 HM7643 Intel 3625 699 
RCA CD4035 HD74Cl0 National MM74Cl0 HI506A Datel MX-1606 MMI 5353 

, SSS SCL4035 RCA CD4023 HI507 RCA CD4097 6353 
HD4040 National CD4040 HD74Cl07 National MM74Cl07 Silicon;' DG507 National DM54S573 702 

RCA CD4040 HD74C14 National MM74C14 HI507A Datel MXD-807 DM54S573 702 
SSS SCL4040 SSS SCL4584 HI508 RCA CD4051 DM54S573 712 

HD4042 National CD4042 HD74C151 National MM74C151 HI508A Datel MX-808 DM7~573 712 
SSS SCL4042 HD74C154 National MM74C154 HI509 RCA CD4052 Signetics 82S137 

HD4049 National CD4049 HD74C157 National MM74C157 HI509A Datel MXD-409 HPAOM0512 TI SN54186 
RCA CD4049 HD74C160 Fairchild F40160 HM6100 Intersil IM6100 SN74186 
SSS SCL4049 National MM74C160 HM6100A Intersil IM6100A HPROM1024 Intol 3621 695 

HD4050 National CD4050 SSS SCL4160 HM6100C Intersil IM6100C MMI 5301 
RCA CD4050 HD74C161 Fairchild F40161 HM7602 AMD AM27S09 6301 
SSS SCL4050 National MM74C161 MMI 5330 Signetics N82S129 

HD4066 National CD4066 SSS SCL4161 6330 TI SN54S287 861 
-

• Discontinued 
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Page 

: 
Harris Semiconductor 
~cont'd) 

H~1024TI SN748287 881 
HPIfpM 1 024A Fairchild 93416 

\ Intel M3601 
3801 I 885 

I Intersil .IM5603 
MMI 5300 

6300 
Signetics N82S12.6 
TI SN&45387 881 

SN748387 881 
tHPROM2048' Fairchild 93446 

Intarsil IM6624 
Signetics Na2S131 

HPROM2048AAMO - AM27508 
Fairchild 93436 i 

~ignetics . N82S130 
HPROM8256 Intarsil IM5800 

MMI 5330 
6330 

NatIGiIal OM7577 702 
DMl5n 702 

Signatics N82S23 
TI SN&45188 880 

SN64188 
SN748188 ' 880 
SN74188, 

Huqhes Aircraft, MOS 
DiVision' I 

HMPC1802 RCA CDP1802 
I 

Hybrid Systems 

AOC586·10 TeledyneS 8701 
AOC586·12 Teledyne S 8702 
ADC586·8 Teledyne S 8790. 

Intel 
/ 

MCS-4 National FlPS 888 
1101 AMO 1101 \ 

Intersil IM7501 
IM7511 

Mostek MK4oo7 
Natio.nal MMll0l 

1103 AMI S1103 834 
S148 834 

Fairchild 1103 
Hitachi HM3503 
Nortec 1103 
Rockwell 1103 
Signetics 1103 
Synertek . SYll03 

:T1 TMSll03 
1301 AMI 58773' 
1302 GI R05·1302 
14.o{ AMO 1402 

AMI S2~A 
, National MM1402 

Nortec 1402 
5GS M141 
Signatics 2502 
Synertek SY1402 

1403 AMO 1403 
National MM1403 
Nartee 1403 
SGS M136 
Signetics 2503 
Synertek SY1403 

14.04 AMO' 1404 
Netional MM1404 

( Nortec 1404 
5GS M130 

-
/ 

• Discontinued c 

IC MASTER 1977 

I 

ALTERNATE SOURCE DIRECTORY 
Manufocturer I Replacement ICMaster ManufactunIr I Replacement ICM_ M.lll!iacturer I Repiacement ICMasIer 
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1404 Signatics 2604 3101 TI SN54S289 3621 MMI 6301 
Synertek SY1404 SN74S289 National OM&45287 '708 

1405 AMO 1~06 3102 Fairchild· 93400 OM748287 708 
~ignetics 2505 3104 Fairchild 93402 TI SN&45287 881 

1406 AMO 1406 3106 Fairchild 93421 SN748287 881 
1407 , AMO 1407 Intersil IM6623 36221 Fairchild 93446 
1504 AMI '51686 MMI 6531 Herrle HM7821 8S2 
1506 AMO 1506 . National MM74S2oo MMI 6306 
1507 AMO 1507 Raytheon RC5340 6306 
1702 AMO 1102 RM6340 National OM&4SI71 710 

National MM1702 818 Signetics 82S16 OM748571 710 
1702A AMO 1702A 

" 
TI . SN54S201 Signeties 825131 

Mostek MK3702 SN74S2ooA 3824 Herrle HM7841 882 
2101 AMO 2101 / SN74S201 MMI 5341/ 

EA 00101 3107 Fairchild , 93411 6341 
Hitachi HM2101 19!ersil ',M5633 NMIonal OM778288 714 
Natl.al .MM2101 768 MMI, 5630 / 

DM87S288 714 
RCA MW4101 6530 - SN54S474 

.• Synertek SY2101 National" MM74S206 5N74S474· 

\ 11 TMS2101 857 Raytheon RC5330 3825 Herrle HM7843 882 
• TMS4039 RM5330 MMI 5353 

2102 AMO 2102 " Signeties S82S17 6363 
9102 74501 

., 
N~aI OM&45573 702 

EA 00102 821.17 OM&45573 702 
fairchild 2102 T1 SN64S301 OM&45573' 712 
Intersil IM7552 SN74S3oo .' OM748573 7f2 
Mosiek MK4102 SN745301 Signatics 825137 
National MM210'2 75& 3110 TI SN74S214 4001 HIII'rIa HM7821 882 
~S M330 SN74S31.r National INS4001 

~ 

1058 
Signetics 2.102 3202 Fairchild 93401 , 4002 National INS4002 1068 
Synertek SY2102 3207 ITT ITT3207 4003 NatIon.1 INS4003 1058 
TI TMS4033 3207A NEC ,.1'0246 4004 National IN84004 1058 

TMS4034 . Signetics 3207 40118 National INS4008 10118 
TMS4035 3212 'iT! SN64S412 400. NatIoftal i IN84008 1058 

2102A Signetics 21F02 SN74S412 4201 National DP4201 4311 
2104 Fairchild 4096 3301 AMO SN74186 4702 AMi> 4702 

Mostek MK4096 Intersil IM6603 5201 SSS SCL5424 
RCA MW4104 MMI H6200 5801 SSS SCL5437 

2107A TI TM84030 854 5200, . 8080 AMO 9080 

" 
TM84080 884 TI I SN54187 ' National OP'*'tA 1033 

Western RM1701 SN74187 INS8080A 1033 
21078 Intersil • 7280 3301A Signeti~ 82S226 NEC I'P08080 

National MM6280 784 3304 MMI 6340 TI TM88080 1087 
NEC ,.1'0411 Signatics 82S215 8212 AMD 8212 
RCA . MW4060 8205 National DP8212 438 
TI TM84080 884 3601 Fairchild 93416 NEe ,.PD8212 

2111 AMO 2111 Harrll HM7810 882 T1 ' SN54S412 
EA EA21l1 HPROM1024A SN74S412 / 

National MM2111 788 Intersil IM5603 8216 AMO 8216 
RCA MW4111 MMI 5300 8224 AMO 8224 
Synertek SY2111 6300 , National DP8224 447 , 
TI TMS4042 Signetics N82S126 8226 .AMO 8226 

2112 AMO 21-12 TI SN84S387 881 8228 AMO 8228 
EA EA2112 SN748387 881 National DP8228' 4113 
National MM2112 771 , 3801-1 'National OMII48387 708 TI SN74S428 
RCA MW4112 DM74S387 ,708 8238 AMO 8238 
Sl'!"Irtek SY2112 3602 'Fairchild 93436. National DPa238 4113 
T1 · TMS4043 , Herrle HM7820 ' 882 TI SN74S438 

2113 Synertek SY2113 MMI 5305 8251 AMO 9551 
2116 Mostek MK4116 6305 National OP8251 
2148 I AMI S148 834 National ' 0lIl&45570 710 8255 AMO 9655 
2308 EA EA2308 0lIl748570 710 National OP8255 

MoStek MK30000 Signetics 825130 8257 AMO 8257 
·2316 \ EMM/Semi 003·8316 3804 HIrrII HM7840 882 8259 AMO - 8259 

.GI R03·8316 MMI 5340 8300 National DPS300 4118 
Mostek MK31oo0 6340 8302 National DP8302 488 

MK34000 
., 6340 8304. National DP8304 472 

2401 SY!'8rtek SY2401 Nittlonal DM77S285 714 8308 AMO 9208, 
2405 AMI S1685 ' - OM87S28. 714 EA EA8308 , 

/ 

Synertek SY2406 
1 

SN64S475 Mostek MK3OOoo. 
.2708 M!lSIek ' MK3708 SN74S475 TI .".84700 8118 
3002 Si9netics N3002 3805 Herrle ·HM7842. 882 8316 AMO 8316 
310l AMO AM27502 MMI' 5352 GI R03·8316 

3101 6352 Mostek MK34000 
Intarsil IM6501 ,.........:, 0lIl",672 702 Synertek SY2316 
MMI 5560 0lIl&481172 712 8702 AMO 8702 

6560 OM748672 702 8708 " Mostek MK3708 
National MM54S289 OM748672 712 

MM74S289 Signetics 82S136 
Signetics N82S25 3821 Herrle HM7811 882 

3101 MMI 5301 

,The manufacturers report their devices can be used as direct replacements. Performance details 
often differ. so compare the specifications considering your requirements, 
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Device ~ Device Page Page Device llOUllll ~ Page Device , Soim:e Device Page 

IH5042 Siliconbc OG11!8 iM5603 NEC ,.1'8403 IM6524·1 Harris HM6524.1 
IH5043 Siliconbc OG191 Signetics 82&126 IMI661 HerrII HMt&61 

I IH&044 Henil HI&044 .u3 TI' SN&48387 881 IMI611 'Herril HM8&11 
'IH604I Hanil HI604I ' 433 SN74S387 811 IM6900 Harris HM6900 

Intersi! ' Siliconbc OG185 IM5604 Fairchild 93436 IM7051 AMO 1101 
IHI048 Harrle H1604t 433 Harril HM7120 882 IM7501 Mostek MK4007 
IH5047 Harril HI5047 .u3 Intel 3802 1117 IM7511 Mostek MK4007 

AH0126 Siliconix 00126 IH5048 SiliconiK 00181 MMI 53P5 IM7512 Mostek MK4007 
AH0129 Siliconix 00129 IH5048 HarrI, H150411 .u3 6306 Signetics 1101 
AH01J3 Siliconi. 00133 Silioonix OG184 National 0.&48670 710 IM7552 Mostek MK4102 
~134 SiliconiK OG134 IH5050 HarrII HII050 .u3 DM748670 710, SGS M330 
AH0139 Siliconi. 00139 SiliconiK 00187 Signetics N82S130 Signetics 2102 
AH0140 Siliconbc OG140 IH&O&1 HatrIa HI&051 .u3 11 SN54S270 11 TMS4033 
AH0141 Silicon;' OG141 Siliconix 00190 SN74S270 ~S4034 
AH0142 Siliconi. 00142 1H5070 AD AD7507 .u1 1M&&05 Harril HM7840 882 TMS4035 
AH0143 ,SiliconiK 00143 Harril HI507 .u2 Inlel, 3604 IM7102 Nortec 1402 
AH0144 SilicOnix 00144 SiliconiK 00507 MMI 53~O Signetics 2502 
AH0145 Siliconix 00145 IM55S08 TI SN74SJ14 6340 IM7103 Nortec 1403 
AH0146 Siliconbc OG146 IM55S18 n SN74S314 NIIIanaI o.77S285 714 Si9netics 2503 
AH0151 Siliconbc 00151 IM5501 AMO, IM5S01 OMS7S285 714 IM7104 Nortec 1404 
AH0152 Siliconbc 00152 MMI 5560 n SN&4S471 884 Signetics 2504 
AH0153 Silicon;' 00153 6560 SN748476 884 IM7712 AMO AM2806 I 

AH0154 Siliconil< OGl54 Signetics 82525 IM&&08 NetlOIUII DM&48572 702 Nortec 2512 
AH0161 Silicon;' OG161 TI SN545289 DM&48572 712 Signetics 2512 
AH0162 Silicon;' OG162 SN74S289 DM748172 702 Synertek SY7712 
AH0163 Silicon", OGi63 IM5502 TI SN5481A DM748172 712 IM7122 AMO AM2808 
AH0164 Siliconilc 00164 IM5S03 MMI 6531 IMII810 Harri. HM7503 882 Signetics 2525 --... 
OG111 Siliconilc DGM111 Signetics N82S17, MMI 5331 Synertek SY7722 
OG116 Silicon;' OG116 74S301 633.1 IM7780 Mostek MK1007 
OG118 Siliconilc 00172 TI SN54S301' Natlanal DM7578 702 Signetics 2532 
00123 Silicilnbc OG123 SN74S300 DM8&78 702 Synertek SY7180 
OG125 SiliconiK 06125 SN74S301 Signetics N82S123 TI TMS3409 
00126 Siliconil< 00126 1M5508 Fairchild 93415 n SN54S288 MM452 Siliconil< SI452 
00129 Siliconil< 00129 Signetics N82S10 SN74S288 MM455 Siliconix SI455 
OG133 Silicon;' OG133 , TI SN74S314 IM5623 Fairchild 93426 MM552 Silicon;' SI552 
00134 Siliconbc OG134 IM5512 TI SN5481A Harris HPROM1024 MM555 Silicon;' SI555 
OG139 Siliconil< OG139 IM5523 Fairchild 93421 Intel 3821 185 SSS1458 RCA CA1458 
OG140 Silicon;' OG140 MMI 5531 MMI 5301 Silicon G SG1458 
00141 Siliconbc OG141 6631 6301 8S81 1188 AD AD101 5711 
00142 Silicon;' OG142 National MM74S200 Si~netics , N82S129 National LMl01 
00143 Siliconbc OG143 Raytheon RC5340 TI 8N&48287' 881 RCA CAl0l 
00144 Siliconil< OGi44 RC5540 8N748287 811 CA1558 
00145 Siliconix OG145 RM5340 IM6624 Fairchild 93446 CA748 
00146 Siliconbc 00146 Signetics N82S16 Harr" HM7821 882 SiliconG SG1558 
00151 Siliconil< 'OG151 S82S16 Intel " 3822 1117 Teledyne S LMl01 
00152 Siliconbc OG152 TI SN54S201 MMI 5306 101 Motorola MLM101 
OG153 SiliconiK 00153 SN74S201 '6306 Silicon,G SGl01 
00154 Siliconi. 00154 SN74200A Nadonal 0.&48571 710 105 I Motorola MLM105 
OG161 Siliconi. OG161 IM5533 Fairchild 93411 DM748571 710 Silicon G 8Gl05 
00162 Siliconix 00162 MMI 5530 Signelics N82S131 Teledyne S LMl05 
00163 Silicon;' , OG163 6530 n SN54SJ70 107 Motorola Mi.Ml07 
00164 Siliconi. OGI64 Netional MM74S206 SN74S370 RCA CAl07 
OG182 Siliconi. OG182 Raytheon RC5330 IM512. HarriI HM7841 882 SiliconG SGl07 
OGI85 Siliconix 00185 RM5330 Intel 3624 108 AD AD108 575 
00188 SilifOnix 00188' Signetics N82S17 MMI 5341 National / lMl08 
OG191 SiliCon .. OG191 TI SN54S301 6341 Raytheon LMI08 

'06426 Silicon .. 00126 SN74S300 Natlanel DM7782118 714 RCA CA10S 
00464 Siliconbc 00164 8N74S301 0.878288 714 Silicon G SGl08 
0123 Siliconix 0123 IM5543 Fairchild 93421 TI SN&4S474 884 111 Motorola MLMll1 
0125 Siiicon~ 01,25 TI SN54S301 8N748474 884 RCA CAllI 
G116 Silicon .. G115 8N&4S475 884 IMm. NetIOIUII DMII48573 702 SiliconG SGlll 
G116 Siliconil< G116 SN74S3O1 DM&48173 702 Teledyne S LMl11 
G117 Silicon;' 

\ 
G117 ~ 8N748475 884 ,DM54S&73 712 201 AD AD201 675 

G118 Siliconil< G118 IM655:i FairCbild 93411 DM748573 712 Motorola MLM201 
G119 Silicon. G119 IM6600 Harris HPR0M8256 1M8100 Harris HM6100 National LM201 
G123 Silicon. G123 f-" MMI 6330 IM.,00A H~ HMI100A 988 RCA 0001 
G125 Silicon. G125 6330 IM6100c, Harris HM6100C CA748 
G126 Siliconlle G126 Netlanal 0.71177 702 IM6101 Harris H06101 Silicon G SG201 
G127 Silicon .. G127 0.1577 702 ~M8101A HatrIa HD8101A 882 Teledyne S LM201 
G128 Silicon;' G128 Signatics N82S23 IM6101C Harris H06101C 205 MoIOroia PylLM205 
G,129 Silicon;' G129 n 8N&48188 ItO IMIS12 Herrle HM8312 881). Silicon G SG205 
G130 Siliconlle ~130 8N748188 eao 'IM8402 Harril HD8402 .,1. Teledyne S LM205 
G131 Siliconil< G131 1M5602 MMI 6340 IM6402A Harris H06402A 207 Motorola MLM207 
G132 Silicon. G132 'n 8N&4S475 884 IM6402C Harris H06402C RCA CA207 
IH5009 AMI MX52 SN748475 884 IM6403, Harris HM6403 Silicon G SG207 

National AH5009 IM5603 Fairchild 93416 IM6403A HarriS H06403A 208 AD AD208 1175 
IHS010 AMI MX52 Harris HPROM1 024A IM8508 HarrII HM.508 1711 Motorola' MlM208 

Nat;onal lAH5010 Inlei M3601 - IMI&08C Harril HM8508C 1711 ' National lM208 
1H5040 Hanil HI5040 433 3801 185 1M111. Harril HMU1. 178 Raytheon LM208 
IH5041 Harril HI5041 433 MMI' 5300 IM6523 RCA C04061 RCA CA208 
IH5042 Harril ,HI5042 .u3 6300 IM6524 Harris HM6524 SiliConG SG208 

• Discontinued 

Bold face device numbers indicate manuracturers' data is provide~ in the IC Master on the pages noted. 
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Int.rsil (cont'd) 8101 RCA CA748 ITT9309 TI SN39309 1TI951 SW SW951 
8201 RCA CA748 ITT931 Motorola MC831 TI SN15851 

MC931 SN15951 
211 Motorola MLM211 In Semiconductors TI SN15831 ITT9601 AMO 9601 

RCA 0011 SN15931 Fairchild 9601 , SiliconG SG211 /" 1TI9312 AMD 93;2 fl SN29601 
Teledyne S LM211 

2650 Signeties 2650 
301 AD AD301 575, 

Motorola MLM301 
National LM301 
Raytheon LM301 
RCA CA301 
Silicon G " SG301 
Teledyne S LM301 

305 Motorola MLM305 ' 
Silicon G SG305 
Tele'lYne S ' LM305 

307 RCA: , CA307 
Silicon G SG307 

308 AD AD308 1.75 
Molorola MLM308 
National , LM308 

, Raytheon LM308 
RCA 0008 
Silicon G SG308' 

311 Motorola MLM311 
RCA CA311 
SiliconG SG311 
Teledyne S LM311 

4250, National LM42SO 
SiliconG SG4250 

555 Uthic Sys LS555 
Motorola MC1455 

) National 'L~555 

Raytheon RC556 
RM555 

RCA CA355 
Silicon G SG555 

7001 RCA 7001 
TI TMS7001 

7101 RCA MW4101 
7111 ,RCA MW4111 
7112 'RCA MW4112 
723 Motorola MC1}23 

National LM723 
Raytheon RC723 

RM723 
RCA CA723 
Silicon G SG723 , 
TeledyneS' 723 

7270 ' N8tIan.' MM5270 783 
7271 N8tIan.1 MM5271 791 
7280 National MM7280 

, RCA MW4060 
741 AD AD741 575 

Fairchild ,.A741 
Motorola MC1741 
National' LM741 
PMI SsS741 
Raytheon RC741 r 

RM741 
RCA CA741 
Silicon G SG141 

c Teledyne S 741 
747 Motorola MC1747 

RCA CA747 
SiliconG SG747 

748 ' Fairchild ,.A748 
Motorola MC1748 
National LM748 
R'aytheon RC748 

RM748 
RCA CA748 
Silicon G SG748 
Teledyne S 748 

8007 AI) Al)8007 
8013 . AD AD5'30 57. 

AD533 577 
8038 DOC 1453, 

Uthic Sys LS8038 

, 
• Discontinued 
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-
1TT1330 Motorola MC1330 Fairchild 9312 ITT961 Motorola 
1TT1352 MClIorola MC1352; TI SN29312 
ITT3064 Motorola MC1364 SN39312 Raytheon 
1TI3065 Motorola MC1358 ITT9316 AMD 93,16 SW 
1TI652 Sprag~e ULN-2001 I Fairchild 9316 , TI 
1TI554 Sprague ULN-2002 Raytheon RM9316 j 

ITT556' Sprague 
I 

ULN-2003 TI, SN29316 ITT962 MOtorola 
1TI9000 Fairchild 9000 SN39316 

TI SN29000 ITT932 Motorola - MC832 Raytheon 
ITT9001 Fairchild 9001 , MC932 SW 

11 SN29001 Raytheon\ RM932 TI 
1"'9002 Fairchild 9002 

, 
SW SW932 

TI SN29002 TI ~N15832 ITT963 Motorola 
ITT9003 'Fairchild 9003 SN16932 

n SN29003 ITT933 ' MotOroie MC833 
rrr9004 Fairchild 9004 MC933 Raytheon 
ITT9006 Fairchild 9006 , Raytheon RM933 ", SW 

TI SN29006 SW SW933 TI , 
ITT9006 Fairchild 9006 TI SN16833 
ITI9007 Fairchild 9007 I,SN15933 SAA1024 SGS 

n SN29007 ITT935 Motorola MC840 SAAl025 SGS 
ITT9008 Fairchild 9008 MC940 TAA7756 NPC 

TI SN29008 Raytheon ' RM935 TBASOO SGS 
1T!9009 Fairchild 9009 TI SN15835 ZTK33 NPC 

TI SN29009 SN16936 ' 
ITT9014 Fairchild 9014 1TI936 Motorola Me936 Lithic Systems 
ITT9015 Fairchild 9015 Raytheon RM936 
ITT9016 Fairchild 9016 SW SW936 

TI SN29016 ' TI SN15836 LA,3018 
1TT9017 Fairchild I 9017 SN15936 
1TI9022 Fairchild 9022, 1TT937 Motorola MC837 
ITT9024 Fairchild 9024 MC937 

TI SN29024 Raytheon RM937 
ITT~033 Fairchild 9033 SW SW937 LA3026 
ITT9093 Motorola MC853 TI SN15837 / 

MC953 SN16937 
Raytheon RM993 1TI944 Motorola MC844 LA3045 

I SW SW706 MC944 
TI SN158093 Raytheon RM944 

SN159093 SW ' SW944 
ITT9094 Motorola MCB66 TI SN16844 LA30B6 

MC956 SN15944 
Raytheon RM994 ITT94!5 MotOrola MC845 

' SW SW708 MC945 
TI SN158094 Raytheon RM945' 

SN159094 SW SW945 LS1495 
1TI9097 Motorola MC855 TI SN15845 

MC955 SN15946 
Raytheon : RMe97 1TI946 Motorola MC846 LS1496 
SW SW709 - MC946 

ITT9099 Motorola MC852 Raytheon RM946 
MC952 SW SW946 

Raytheon' RM999 TI SN161146 
, 

SW SW706 SN16946 LS1595 
TI SN158099 lTIe48 Motorola MC848 

SN169099 MC948 
ITT930 Motorola MC830 Raytheon RM948 LS1596 

MC930 SW' SW948 
Raytheon, ,RM930 TI SN15848 , 
SW SW930 SN15948 
TI , SN1S830 rrT949 Motorola ~49 , 

f SN15930 949 ' LS170 
1TI9300 AMD 9300 , I Raytheon RM949 lSI71 

Fairchild ',9300 SW SW949 
\ 

LS270 
TI SN29300 TI SN15849 \ LS271 

SN39300 SN15949 LS3028 
)TT9301 A)AD 9301 1TI9SO "r\otorola MC850 

Fairchild 930i MC950 LS3053 
TI SN29301 Raytheon RM9S0 

SN3930i ~ SW SW950 lS370 
1TT9304 ' AMD 9304 TI SN15850 LS371 

Fairchild 9304 SN15950 LS555 
nTs309 AMD 9309 1TI95t Motorola MC851 

Fairchild 9309 MC951 
TI SN29309 Raytheon RM9~1 

l 
, 

The manufacturtlrs report their devices can be used as diract replacements. Performance details 
,often differ. so compare the ,specifications considering, your requirements, 

Fairchild 

, National 
RCA 
Silicon G 

' Fairchild 
RCA 
Silicon G 
Fairchild 
Plessey 
RCA 

I 
Silicon G 
Fairchild 
Motorola 
Plessey 
RCA 
Silicon G 
Fairchild 
Motorola 
Silicon G 
Fairchild 
Motorola 
National 
Signetics 
Silicon G 
Fairchild 
Motorola 
Silicon G 
Fairchild 
Motorola 

I N'ational 
SignSties 
Silicol\G 
National 
National 
NBt;onal 
National 
National 
~CA 

, National 
RCA 
National 
National 
Exar 
Intersil 
M01010la 
National 

MC861 
MC961 
RM961 
SW96.1 

, SN15861 
SN15961 
MCB62 
MC962 
!!M962 
SW962 
SN15862 \ 
SN15962 \' 

MCl14l 
,~ 

MC863 
MC963 
RM963 
SW963 
SN5481A 

, 
SN7481A 
Ml024 
Ml025' 
SFC606 

c 

TBABOO \ TAA550 

,.A3018 
CA3018 
LM3018 
CA3018 
SG3018 
,.A3026 
CA3026 
SG3822 
,.A3046 
SL3045 
CA3045 
SG3821 
,.A30B6 
MC3386 
SL30B6 
CA3086 
SG3886 
,.A795 

' MC1496 
SG1495 
,.A796 , 
MC1496 
lMI496 
MC1496 
SG1496 
,.A795 
MC1595 
SG1595 
,.A796 
MC1696 
LM1696 
MCi596 
SG1596 
l.M170 
LM171 \ 
LM270 
LM271 
LM3028 
00028 "-
LM3063 
00053 
lM370 
LM371 
XR565. 
NE555 
MC1456 
lM555 

1125 

! 

\ 
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Lithic Systems (cont'd) 5331 Signetics 825123 8308 NatIonII .748171 710 MK1007 Signetics 2532 
n SN545288 ~gnetics 825131 TI TM53409 

U40 Herrle HM7t40 182 TI 5N74S370 MK2300 TI TMS2300 
LS555 Raytheon RC555 Imel M3604 6330 AMD AM27S08 MK2302 GI R05-22405 

Signetics NE555 N .... OM7712 .. 714 Harris HPROM8256 MK2400 AMI 58173 
Silicon G SG555 TI INII4S471 ... Imnl IM5600 MK2100 AMI 81232 110 
TI SN72555 5341 Herrle HM7M1 182 N .... DMBI77 702 MK3880, Zilog ZSO-CPU 

LS8038 Inlersil 8038 Intel M3624 Signetics 82523 MK3881 Zilog ZSO-PIO 
NIIIoIIII OMn8a" 714 n 5N74188A MK3882 Zilog Z80-CTC 

Micro N~,rks TI INII4S474 ... 6331 AMD ~27S09 MK3883 Zilog Z8Q-DMA 
, 8NII4S474 ... Herrle HM7103 182 MK3884 Zilog Z80-SIO 

5352 N .... OM148572 702 Intersil IM5610 MK4OII1 AMI MO!It 834 
DACSO 8eckman 877-80 OM .... 1I72 712 NetIoneI' DMlI78 702 MoIoroIa MCM4006 

Burr-8rown DAC80 &3&3 Herrle HM7M2 882 5ignetics 825123 :rl 8N748387 881 
Datel DAC-HZI28 NIIIonII DM .... i73 702 TI 5N745288 MK4007 lnt8lSii IM7501 , 

DAC85 '/jeckman 877-85 / OM148573 702 6335 Fairchild 93436 IM7511 
OM148573 712 1II1II 3102 .. 7 MK4008 AMI S4OO8 834 

Monolithic Memori .. , Inc. ,5530 Fairchild 93411 8340 tt.rtI HM7MO 182 MK4027 Fairchild FM4027 
N ...... OM .... 20. 751 ) Intel 3604 RCA' MW41 04 
Raytheon RM5330 Imersil IM6805 MK4096 EA £M09S 

tA52SO AMD AM27580 Signetics 82517 NathIn8I OM8782 .. 714 EMMlSemi R03-4096 
tA5281 AMD, AM27581 TI 5N545301 n 8N74847& ... Fairchild 4096 
tA6280' AMD AM27580 5531 Fairchild 93421 8341 ' HmI. HM7M1 882 Rockwell 1604 
tA6281 AMD AM27581 Int8lSii IM5523 Intel 3624 --, Western RM4096 
tH5200 Imel 33011 ~ .. OM .... 200 704 Intnl ' IM5625 MK41 02 Inlnl IM7652 

TI SH187 Raytheon RM5340 NIIIonM OM878285 714 SG5 M330 
tHII201 n IN .... 287 .. , Signetics 82516 DM8782 .. 714 Signetics 2102 
tH6200 "- Imel 3301 n SN545201 'n Ift748474 8M TI TMS4033 
tH8201 n' IN748287 .. , 5580 AMD AM27S02 13112 Inlll 3105 8. TMS4035 
tL5580 AMD 31LOI Fairchild 93435 Ndonal OM748872 702 MK50240 GI AY3-0215 

National DM54LS289 Int8lSii 1M5801 OM748872 712 MK50241 GI AY3-D21S 
DM54L89A National DM54S289 13113 !WrI. HM7M2 182 MK50242 GI AYI-Q212 

tL8681 NlltloHi OM7481. 748 OM ..... 704 1II1II 3W 8 •• AY3-D214 -
5200 Fairchild 93416 OM .... 741 6530 Fairchild 93411 ,38&0 F8InIIIIId 38&0 .14 

Intel 3301 n sH545289 Intel 3107 3851 F .. raItIld 38111 1M 
Intersil IM5603 5561 AMD AM27S03 Intersil IM5533 3852 FairahJtd 3852 .. 8 
Signetics 825226 NIIIon8I OM .... ' .. 748 NIItIoneI DM748208 751 3853 fIIrcIIIld 38&3 1M 
TI SN54187 TI SN54S189 Raytheon RC6330 38M FIIIraIIIId ~ 1M 

6201 Intersil IM5623 6200 Intersil IM5603 Signetics 82517 
Signetics 825299 Signetics 825226 , TI SN74S301 Motorola Semiconductor Ti SN .... 387 , .. , n SN74187 6531 Fairchild 93421 

5205 Intersil IM5604 6201 Inlnl IM5623 Intel 3106 
TI SN54S270 NIIIoneI DMB5887 702 Intnl IM5523 LF355 Fairchild ,.AF356 

5206 TI 5N54S370 Signetics 825229 N ........ OM748200 .. LF35"6 Fairchild ,.AF356 
5230 Inlersil IM5600 TI 8N748387 .. , Signetics 82S16 LF357 Fairchild ,.AF357 

N .... DMMII 702 6205 ,Intersil IM5604 n SN?45201 LM317 National LM317 
TI 5N5488A Signetics ' 825230 6580 AMO AM27S02 LM323 National LM323 

5231 Intnl IM5610 TI 5N74S270 
,FairJd 

MM6560 MCMl0140 Plessey 5Pl0'140 
TI SN~1. 880 6206 Signetics 825231 93435 Signetics 10140 

5300 Fairchild 93416 n SN74S370 f Intel 3101 TI SN10140 . 
Harris HPROM1024A 6230 Intnl IM5600 Intersil IM5501 MCM10142 NEC ,...810142 
Intel M3601 -, Motorola MCM4002 National DM74S289 Plessey SP10142 
Inlarsil IM5603 ~.I OM7 ... 70Z Signetics 3101A n SN10142 
Signetics 825126 SigneticB 8223 82525 MCM10144 FairQhild F10410 
n IN148387 881 TI SN7488A 11 5N745289 Plessey SP10144 

5301 Harris HPROM1024 1231 NIIIoneI OM .... 702 6561 AMD ' AM27S03 Raytheon RC10144 
Intnl 1M5623 6246 Signetics N8204 MM6561 Signetics 10144 
Signetics 825129 6247 Signetics N8205 NetIeMI OM74818. 748 n SNl0144 
TI 8N548287 881 6300 Fairchild 93416 TI SN745189 MCM10145, Hilachi MD10146 

5305 Fairchild 93436 Harris HPROM1024A Plessey 5Pl0145 
Herrle HM7820 182 1II1II 3101 ... MOS Technology Signeties 10145 
Intersil IM5S04 Intersil IM5603 TI 5NH)146 
NatIoneI OM .... 1I71 710 Signetics 825126 MCMl0147 Fairchild F10405 
Sii!netics 825130 TI 8N,741387 881 MC56602 5ynettek SY6502 TI SNl0147 
n SN54S270 6301 Fairchild 93426 MCS6503 Synettek 5Y6503 MCMl0148 Plessey 5Pl0148 

5306 FairChild 93446 Harris HPRDM1024 MC56504 5vnertek 5Y6504 Sign,acs 10148 
H.,rI. HM7IZ1 182 1II1II 3821 I •• MCS6506 Synellek SY6505 TI SNl0147 
Intersil IM5624 Intersi! IM5623 MCS6520 5ynertek SY6520 5Nl0148 
NatIonII OM .... 571 710 , Signetics ' 825129 MC56622 Synertek SY6522 MCM10149 Signeti£s 10149 
Signetics 5825131 n 8N748287 .. 1 Mcs6530 Synertek SY6530 MCMll10 National MM6231 
TI 5N545370 6305 Fairchild 93436 MC56632 5ynertek SY6532 Signelics 2430 

5330 AMD AM27S08 ........ HM7820 ..2 TI TM52600 
Harris HPROM8256 HM7820 .. 2 Mostek tMCMll12 Netional MM4230 
Intnl IM5533 IRIII 3102, 8.7 MM5230 

IM5600 Intersil IM5604 tMCM1131 'AMI 58614 
NIIIonIi OM7.77 702 NIIIonIII DM748&71 710 FI F.lrchlld ' FI' .. 3 tMCM1132 AMI 58614 
Signetics 82S23 Signetics 825130 

" 
FI .. 7 TI TMS4103 

'TI IN .... , .. 810 n 5N745270 MKl002 AMO 1002 MCM1140 TI TMS4300 
&331 HmII HM7103 182 6306 Fairchild 93446 5G5 M142 tMCM1173 AMI 52103 

Intnl' IM5610 Herrle HM78Z1 182 MK1007 Intnl IM77!10 MCM14637 RCA CD4061 
NIIIon8I OM7&78 702 IRIII 3822 8.7 SG5 M142 tMCM2102 Mostek MK4102 

t Discontinued 
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Motorola Semiconductor MC10114 Signetics 10114 MC10173 Fairchild Fl0173 . MC1324 Sprague ULN·2224 

(cont'd) ¥Cl0115 Plessey SPI0115 Plessey SP10173 tMC1328 RCA CA3072 
Signetics 10115 Signetics 10173 Sprague ULN·2114 

MC10116 Fairchild Fl0116 MC10174 Plessey SP10174 ULN·2228 
MltM4002 Intersil IM5600 Plessey SPI0116 Sigrietics 10174 MC1339 Signeties PA239 

MMI 6230 Signetics 10116 Mf:10i75 Fairchild Fl0175 Sprague ULN·2126 
National DM5488 702 MC10117 Fairchild Fl0117 Plessey SP10175 MC1350 NPC ESM1350 

DM7488 702 Plessey SP10117 Signetics 10175 MC1351 National LM1351 
n SN7488 Signeties 10117 MC10176 Fairchild Fl0176 MC1352 RCA CA1352 

MCM4004 Fairchild 93407 MC10118 Fairchild Fl0118 Plessey SP10176 MC1356 Sprague ULN·2136 
Intersil IM5603 Plessey SP10118 Signeties 10176 MC1357 Fairchild pAZ136 
MMI 6200 Signetics 10118 MC10178 Fairchild FlO 178 RCA CA2111 
TI SN7481A MC10119 Fairchild Fl0119 Plessey SP10178 Signeties .uLN2111 

MCM4005 Fairchild 93407 Plessey SP10119 Signetics 10178 Sprague .. ULN·2111 
TI SN7481A Signetics 10119 MC·,0179 Fairchild Fl0179 UlN·2113 

MCM4008 TI SN74S387 881 MC10121 Fairchild Fl0121 PI~ssey SP10179 MC1358 Fairchild pA3065 
MCM4064 Fairchild 93403 Plessey SP10121 Signetics 10179 RCA CA3065 

Intersil IM5501 Signetics 10121 MC10180 Fairchild F1Q180 Sprague UlN·2165 
tMCM4065 Signetics 8225 MC10123 Fairchild Fl0123 Plessey SPI0180 MC1364 Fairchild pA3064 
tMCM4256 Intersil IM5523 Signeties 10123 Signetics 10180 Sprague. ULN·2264 
MCM5303 Harris HPROM0512 Mci0124 Fairchild Fl0124 MC10181 Fairchild Fl0181 tMC1370 Fairchild pA780 
MCM6560 Nitr9" NCM6560 Plessey. SP10124 Plessey SP10181 Sprague ULN·2124 
MCM6561 Nitron NCM6561 Signetics 10124 Signetics 10181 tMC1371 Fairchild pA781 
MCM6570 Nitron NCM6570 MC10126 Fairchild FI0125 MC10186 Fairchild FI0186 Sprague ULN·2127 
MCM6571 Nitron NCM6571 Plessey SPI0125 Signetics 10186 MC1375 Sprague ULN·2129 
MCM6572 Nitron NCM6572 Signeties 10125 MC10190 Signeties 10190 MC1391 Fairchild pA1391 
MCM6580 Nitron NCM6580 MC10128 Plessey SP10128 M60191 Signetics 10191 Sprague ULN·2291 
MCM6581 Nitron NCM6581 Signetics 10128 MC10192 Fairchild Fl0192 MC1394 Fairchild pA1394 
MCM6583 Nitron NCM6583 MCI0129 Plessey SPI0129 Signetics 10192 MC1398 RCA. CA1398 
MCM6590 Nitron: NCM6590 , SignetiCs 10129 MC10195 Signetics 10195 Sprague ULN·2298 
MCM6591 Nitron NCM6591 MC10130 Fairchild Fl0130 MCI0210 Plessey SP10210 MC14000 Harris HD4000 
MCM6604 Mostek MK4096 Plessey SP10130 Mel0216 Plessey Sel0216 National CD4000 

RCA MW41 04 Signetics 10130 Signetics 10216 RCA CD4000 
MCM6605 Intersil IM7605 MC10131· Fairchild Fl0131 MC10231 Plessey SP10231 SSS SCL4000 
MCM6616 Mostek MK4116 Plessey SP10131 Signetics 10231 TI TP4000 
MCM881 0 AMI S8810 849 Signeties 10131 MC10501 Plessey SP10501 MC14001 Fairchild F4001 

S8810 889 MC10t32 Fairchild FI0132 MCI0502 Plessey SP10502 GI MEM4001 
S8810 916 Signetics 10132 MC10504 Plessey SP10504 Harris HD4001 

MCM8830 AMI S8830 859 MCI0133 Fairchild fl0133 MC10505 Plessey SP10505 National Cb4001 
S8830 889 Sighetics 10133 MC10506 'Plessey SP10506 RCA CD4001 
slI830 825 MC10134 Fairchild ,Fl0134 MC10507 Plessey SP10507 SGS HBF4001 

MCM68317 Mostek MK34000 Plessey SPI0134 Mel0509 Plessey SP10509 SSS SCL4001 
MCM6832 Nitron NCM6832 'Signeties 10134 MCI0514 Plessey SP105l4 SW SW4001 

.' 

tMCM7001 RCA MW7001 MCI0135 Fairchild Fl0135 MC10515 Plessey SP10515 TI TP400J 
TI TMS7001 PieSsey SP10135 MC10516 Plessey SP10516 Toshiba TC4001 

MC10100 Plessey SP10100 Signetics 10135 MCl05T7 Plessey SP10S17 MC14002 Fairchild F4002 
MC10101 Fairchild Fl0l0! MCI0136 Fairchild Fl0136 MC10518 Plessey SP1051S Harris HD4002 

Plessey SPIOIOI Plessey SP10136 MCI0519 Plessey SP10519 National CD4002 
Signetics 10101 Signetics 10136 MCI0521 Plessey SP10521 RCA CD4002 

MC10102 Fairchild Fl0102 MCl0137 Fairchild Fl0137 MC10524 Plessey SP10524 SGS HBF4002 
Plessoy SPI0102 Plessey SP10137 MC10525 Plessey SP10525 SSS SCL4002 
Signeties 10102 Signetics 10137 MCI0531 Plessey SP10531 TI TP4002 

MC10103 Fairchild Fl0103 MC10138 Plessey SP10138 tMC1150 AMI MX53D Toshiba TC4002 
Plessey SP10103 Signetics 10138 tMC1:160 TI TMS3003 MC14006 Fairchild F4006 
Signeties 10103 MC10139 Intorsil IM5600 tMC1161 TI TMS4062 Harris HD4006 

MC10104 Fairchild Fl0104 Signeties 10139 • tMC1180 AMI S2470 National CD4006 
Plessey SP10104 MC10141 Fairchild Fl0141 .MC1181 AMI 82567 RCA CD4006 
Signetics 10104 Plessey SP10141 Nitron NC1181 SSS SCL4006 

MC!0105 Fairchild Fl0105 Signetics 10141 . tMC1182 AMI S2566 MC14007 Fairchild 'F4007 
Plessey SP10105 MC10153 Fairchild Fl0153 Nitron NC1182 GI MEM4007 , Signetics 10105 MC10158 Fairchild Fl0158 tMC1183 AMI S2555 National CD4007 

MC10l06 Fairchild Fl0106 MC10160 Plessey SP10160 Nitron NC1183 RCA CD4007 
Plessey SP10106 Signeties 10160 tMC1184 AMI S2556 SGS HBF4007 
Signeties 10106 MC10161 Fairchild FI0161 Nitron NC1184 SSS SCL4007 

MC10l07 Fairchild FI0107 Signetics 10161 MC1303 Raytheon RC4739 TI TP4007 
. Plessey SP10107 MC10162 Fairchild Fl0162 tMC1304 Fairchild pA732 Toshiba TC4007 

Signetics 10107 Plessey SP10162 National LM1304 MC14Q08 Fairchild F4008 
MC10109 Fairchild' FI0109 Signetics 10162 Sprague ULN·212Q Harris HD4008 

PleSsey SP10109 MC10164 Plessey SP10164 tMC1305 National LM1305 National CD4008 
Signetics 10109 Signetics . 101.64 Sprague ULN·2122 RCA CD4008 

MC10110 Fairchild fl0ll0 MC10165 Plessey, SP10165 tMC1307 Fairchild pA767 SSS SCL4008 
Plessey SPI0110 MC10166 Fairchild Fl0166 National LM1307 TI TP4008 
8igneties 10110 MC10168 Fairchild FI0 168 Sprague ULN·2128 Toshiba TC4008 

MC10l!1 Fairchild FlOlll MC10170 Fairchild Fl0170 MC1310 Exar XR1310 MC14009 National CD4009 
Plessey SP10Tll Signetics 10170 RCA CA1310 RCA CD4009 
Signetics 10111 MCI0171 Fairchild Fl0171 Sprague ULN·2211 SSS SCl4009 

MClO113 fairchild FI0113 Ples.sey' SP10l?1 tMCI311 Exar XA1.800· MC14010 National CD4010 
Plessey SP10113 Signetics 10171 Fairchild pA758 . RCA CD4010 " 
Signetics 10113 MC10172 Fairchild Fl0172 RCA CA758 SSS SCL4010 

MC10114 Fairchild Fl0114 pressey SP10172 • Sprague ULN·2244 MC14011 Fairchild F4011 
Plessey SP10114 Signetics 10172 . MC1312 Fairchild pA1312 GI MEM4011 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. Periorij1ance details 
often differ. so compare the specifications considering your requirements. , 
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Page Page , Device SoUn:e Device Page Device SoUn:e Device Page 
I 

, F4046 Motorola Semiconductor MC14022 ' Toshiba TC4022 MC14046 Fairchild MC14081 RCA C04081 
MC14023 Fairchild' F4023 RCA C04046 S~ , SCL4081 (cont'd) Harris H04023 SSS SCL4ci46 TI TP4081 

National C04023 SCL4046 Toshiba TC4081 
MC14011 Harris H04011 RCA ' C04023 MC14049 Fairchild F4049 MC14082 RCA C04082 

National C04011 SGS HBF4023 GI MEM4049 SSS SCL4082 
, RCA C04011 SSS SCL4023 Harris H04049 TI TP4082 

SGS HBF4011 SW SW4023 National C04049 MC1411 Sprague ULN·2001 
SSS SCL4011 'n TP4023 RCA C04OO9 MC1412 Sprague ULN·2oo2 
SW SW4011 Toshiba TC4023 C04049 MC1413 Sprague, ULN·2003 
TI TP4011 MC14024 Fairchild F4024, SGS HBF4049 MC1414 National LM1414 
Toshiba TC4011 Harris H0402~ SSS SCL4049 Raytheon RC1414 

MC14012 Fairchild F4012 National C04024 SW SW4049 TI 'TL514 
Harris H04012 RCA C04024 TI TP4049 ' , MC14160 Fairchild F40160 
National C04012 SGS HBF4024 Toshiba TC4049 SSS SCl4160 
RCA C04012 SSS SCL4024 MC14050 Fairchild F4050 TI TP4360 
SGS HBF4012 SW SW4024 Harris H04050 MC14161 Fairchild F40161 
SSS SCL4012 TI TP4024 

i 
National C0406~ SSS SCL4161 

SW SW4012 Toshiba TC4024 RCA C04010 TI TP4361 
TI TP4012 MC14025 Fairchild F4026 C04050 MC14162 Fairchild F40162 
Toshiba' TC4012 Harris H04025 SGS HBF4050 SSS SCL4162 

MC14013 Fair~hild F4013 , National C04025 SSS SC~4050 TI TP4362 
GI MEM4013 RCA C04025 SW SW4050 MC14163 Fairchild F40163 
Harris H04013 SGS HBF4025 TI TP4050 SSS SCL4163 
National C04013 SSS SCL4026 Toshiba TC4050 TI TP4363 
RCA C04013 SW SW4026 MC14061, RCA C04051 MC14174 Fairchild F40174 
SGS HBF4013 TI TP4026 SSS SCL4061 MC14194 Fairchild F40194 
SSS ' SCL4013 Toshiba TC4025, TI TP4051 MC1438 HIn'II HA-2848 180 
SW SW4013 MC14027 Fairchild ' F4027 MC14052 RCA C04062 National LM1436 
TI TP4013 ' Harris H04027 SSS SCL4052 Silicon G . SG1436 
Toshiba TC4013 National C04027 TI TP4052 MC1437 Raytheon , RC1437 

MC14014 National C04014 RCA C04027 MC14063 RCA C04053 MC1441 RCA CA1541 
RCA C04014 SGS HBF4027 SSS SCL4053 MC14501 RCA C04068 
SSS SCL4014 SSS SCL4027 TI TP4063, MC14502 RCA C04502 
TI TP4014 SW SW4027 MC14066 RCA C04066 SSS SCL4502 

MC14015 Fairchild F4016 TI TP4027 SSS SCL4066 MC14503 Harris H014503 
Harris H04015 Toshiba TC4027 MC14068 Fairchild - F4068 MC14506 RCA C04086 
RCA C04015 MC14028 Faircliild F4028 RCA C04068 MC14507 National C04070 
SGS HBF4015 Harris H04028 ,SSS SCL4068 MM74C86 
SSS SCL4015 Nationai C04028 ' TI TP4068 RCA ,C04030 
SW SW4015 RCA C04028 Toshiba TC4068 C04070'; 
TI TP4016 ) SGS HBF4028 MC14069 Fairchild F4069 SSS' SCL4030 
TOShiba 1.C4015 SSS SCL4028 National • C04069 TI TP4507 

MC14016 ; National C04016 SW SW4028 RCA . C04069 MC14508 RCA C04508 
RCA C04016 TI TP4028 SSS SCL4069 Sali1ron CM4508 
SSS SCL40t6 Toshiba TC4028 TI TP4069 SSS SCL4608 
TI 

,j 
TP4016 MC14032 RCA C04032 Toshiba TC4069 Toshiba TC4508 i 

MC14017 Fairchild F4017 Toshiba TC4032 MC14070 RCA C04070 MC14510 Fairchild F4510 
Harris H04017 MC14034 Fairchild F4034 SSS SCL4070 Harris H014510 
National C04O'17 RCA C04034 MC14071 Fairchild F4071 Natiomll C04610 
RCA C04017 SSS, SCL4034 RCA C04071 RCA C040192 
SGS HBF4017 Toshiba TC4034 

',' SSS SCL4071 C04029 
SSS SCL4017 MC14035 Fairchild F4035 TI TP4071 C04610 
SW SW4017 Harris H04035 'Toshiba T(:4071 SSS SCL4610 
TI TP4017 National ~ C04035 MC14072 RCA C04072 MC14611 Fairchild F4511 
Toshiba TC4017 RCA C04q35 . SSS SCL4072 Harris H014511 

MC14018 ' TI TP4018 SGS HBF4035 TI TP4072 National C04511 
MC14020 Fairchild F4020 SSS SCL4035 MC14073 RCA C04073 RCA C04511 

Harris H04<i20 TI TP4035 SSS SCL4073 Sali1ron CM4611 
National C04020 Toshiba TC4035 . JI TP4073 SSS SCL4611 
RCA C04020 MC14038 RCA C04038 Toshiba TC4073 TI TP4611 
SGS HBF4020 Toshiba TC4038 Mt14076 RCA C04076 MC14612 Fairchild F4512 
SSS SCL4020 MC14040 Fairchild F4040 SSS SCL4075 Harris H014612 
SW SW4020 Harris H04040 TI TP4075 SSS SCL4612 
TI TP4020 National C04040 MC14076 Fairchild F4076 TI TP4512 
TOShiba TC4020 I RCA C04040 Harris H04076 Toshiba TC4512 

MC14021 Fairchild F4021 SSS SCL4040 National C04076 MC14514 Fairchild F4614 
Harris H04021 TI TP4040 RCA C04076 Harris H014514 
National C04021 Toshiba TC4040 SSS SCL4076 Mile! SIL4514 
RCA C04Q21 MC14042 Fairchild F4042 MC14077 , RCA, C04077 RCA C04614 
SSS SCL4021 Harris' H04042 SSS SCL4077 Solilron CM4514 

, 
SW SW4021 National Cr:)4042 MC14078 RCA C04078 SSS SCL45141 
TI TP4021 RCA C04042 SSS SCL4078 Toshiba TC4614 
Toshiba TC4021 SGS HBF4042 TI TP4078 MC14515 Fairchild F4615 

MC14022 Fairchild F4022 SSS SCL4042 MC1. AD AD&S9 41. Harris HOl4515 
!farris H04022 'Ii TP4042 AMO SSS1408 RCA C04515 
National C04022 Toahiba TC4042 Oatel OAC·ICBSC Solilron CM4515 
RCA C04022 MC14043 TI TP4043 PMI SSS1408 SSS SCL4615 
SGS HBF4022 MC14044 R~ C04044 ' Signetics MC1408 TOShiba TC4615 
SSS SCL4022 SSS SCL4044 MC14081 Fairchild F4081 MC14516 Fairchild F4516 
TI TP402i TI TP4044 Harris H04081 National C04516 

/ 
i 

• Discontinued 

Bold face device numbers indicate manuracturers' data is provided in lhe Ie Master on th~ pages noted. 
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'=--I~DeviCe IC ...... ~ I=:n-Device IC,..., Ma~ I RepIIc:ement ICMH* Manufacturlr I Replacement IC,..., 
Page Page Device SoU.. Device Page Device SoUn:e Device Page 

Motorola Semiconductor MC1456· SiliconG SG1456 MC1556 SiliconG' SG1556 MC1723 Teledyne S 
" 
723 

MC14562 RCA CD4062 MC1558 AMO 1558 TI pA723 
(oont'd) MC14569 RcN CD4059 Fairchild pA1558 MC1733 ' AMO 733 

MC14572 RCA CD4069 HerrII HA-216O 581 National LM733 
MC14516 RCA \ 'CD40193 MC1468 Fairchild pA1458 National LM1558 Raytheon RC733 

CD4516 1IIIrrI' HA-2855 580 PMI PM1558 AM733 
SSS SCL4516 National LM1458 SSS1558 Signetics pA733 
Toshiba TC4516 PMI OP-04 , Raytheon RM1558 SiliconG SG733 

MC14517 SSS SCL4517 
, 

SSS1458 AM4558 TI pA733 \ 
MP4518, Fairchild F4518 Raylheon RC1458 RCA CA1558 , MC1741 AMO 741 

Hamil H014518 RC4558 Signetics MC1658 Fairchild pA741 
National ' CD4618 RCA CA1468 Silicon G SG1558 ' IntelSil 741 
RCA C04518 Signetics MC1458 SG155S 

, 
National LM741 

Solill'Ol1 , CM4618 Silicon G SG1458 Teledyne S 1668 PMI OP·02 
SSS SCl4518 Teledyne S 1458 TI MC1558 PM741 

,TI TP4518 TI MC1458 MC1568 Em ( XR1568 SSS741 
Toshiba TC4618 MC14680 RCA CD40108 Silicon G SG1568 Raylheon RC741 

~14519 Fairchild F4519 MC14581 RCA C040181 MC1595 tntech " 8596' RM741 
Hatris H014519 CD4057 Uthic Sys LS1595 RCA CA741 
RCA CD4019 SSS SCl4581 - Silicon G SG1595 Signetics pA741 
TI TP4519 ' TI TP4681 MC1596 FairChild pA796 Silicon G SG1741 

MC14520 Fairchild F4520 MC14582 Fairchild' F4582 lithic Sys LSI 596 SG741 
! Harris H014520 RCA CD40182 , National LM1596 SG741 \ 

National ' CD4520 SSS SCL4582 Signatics MC1596 TeleilyneS ,741\ 
,RCA CD4620 TI TP4582 Silicon G SG1596 TI pA741 
Solitl'Ol1 CM4520 MC14583 RCA CD40100 MC1648 Plessey SPl648 MC1741S Silicon G SG174IS 
SSS SCL4520/ TosI1iba TC4583 MCI650 Plessey SP1650 \ MCI747 AMO 747 
TI TP4520 MC14584 Harris H014584 Mq651 Plessey SP1651 Fairchild pA747 
Toshiba TC4520 RCA CD4016 MC1658 Fairchild IIC58 ' 

' . 
/PMl PM747 

MC14521 RCA CD4D45 MC14585 Herris H014585 Plessey spi668 Raytheon RC747 
MCI4522 Fairchild F4522 National MM74C86 MC1660 Plessey SPI660 ' AM747 

Harris H014522 RCA CD4063 MC1662 Plessey SP16&2 
, 

RCA CA747 
RCA CD4018 SSS. H014685 ~C1664 Plessey SPI664 Signetics pA747 
SSS ' SCL4,522 SCl4585 Me1666 Plessey SPt666 Silicon G SG747 
TI TP4522 TosI1iba TC4685 MC1668 Piessey SPI668 Teledyne S 74-7 

MCI4526 RCA CD4089 ' MC1468 Exar XRI468 MC1670 Plessey SP1670 TI pA747 
MCI4526 Fairchild F4526 Silicon G ,SG1468 MCI672 Plessey SPI672 MC1748 AMO 748 

Harris H014526 MC1488 AMO MC1488 MC1674 Plessey SP1674 Fairchild pA748 
SSS SCL4526 Exar XR1488 MC1690 Fairchild l1C06C IntarSil 748 

, TI TP4526 ITT 1TT1488 Plessey SP1690 National LM748 
MC14627 Hlirris HD14527 National 051488 MC1692 Pressey SP1692 Raytheon RC748 

RCA CD4527 Raytheon RC1488 MC1709 Fairchild pA709 AM748 
SSS SCl4527 RM1488 National LM1709 RCA I CA748 

MC14528 Fairchild F4528 '. SilICon G SGI488 LM709 Signetics pA148 
Harris H014528 TI SN75188 Raytheon RC709 SiliconG SG1748 
RCA CD4628 , MC1489 - AMo MC1489 RM709 SG748 • 
Signetics N4528 Exar 'xRi489 Signatics pA709 TeI~S 748 
SSS SCl4628 ! ITT 1TT1489 Teledyne S 709 TI pA748 
Toshiba TC4628 National DS;489 TI pA709 MCI776 Fairchild pA776 

MC14529 Harris HD14529 Raytheon Re1489 MC1710 Fairchild pA710 MCI800 National OMI800 
RCA CD4067 Signatics MC1489 National LM710 SW SWI800( 

MC14531 Fairchild F4531 Silicon G SGI489 Raytheon Re710 'TI SN161800 
RCA CD40101 TI SN75189 RM710 Me1801 National OM1801 
SSS SCL4531 .MC1495 Intech 8495 Signetics pA710 TI SN151601 

:TI TP4531 Lithic Sys LS1496 Silicon G SG1710 MC1802 SW SW1802 
MC14532 " Fairchild F4532 Silicon G SG1495 SG710 TI SN151802 

RCA CD4532 MC1496 Fairchil,d pA796 TeledyneS 710 MCI803 TI' SN161803 
Toshiba TC4532 lithic Sys LS1496 TI ~710 MCI604 SW SWI604· 

MCI4639 Fairchild F4539 Signatics MC1496 MC1711 Fairchild pA711 TI, SN151804 
Toshiba TC4539 Silicon G SGI496 National LM711 MC1805 TI SN15~805 

MC14643 Hatris H014543 MC1108 AD ADHt- , 41. Raytheon , RC711 MCI606 SW SWI606 
RCA 004056 AMD S551608 ' RM711 TI \ SNI61806 
SSS SCL4543 Datel OAe·ICBBM Signetics ~111 \ , Me1807 TI SNI51807 

MC1465 Exar XR656 PMI SSSI608 Sili\XlllG $G1711 MCI808 SW SW180B 
Fairchild pAS55 MC1514 National LM1514 

, 
S6711 TI SNI51B08 

!lavtheon Re556 Raylheon RM1514 TeledyneS 711 MCI809 TI , SN151809 
RCA 0055 TI Tl514 TI /.A711 MCI810 SW SW1810 
Signatics NE555 , MCI636 Hatris HA·2640 MCI712 Fairchilil pA702 TI SNI61810 

MC14563 Fairchild 'F4553 National LM1536 Raytheon RC702 MC1811 11- SNI51811 
MCI4556 ,Fairchild F4555 SiHconG SG1636 RM702 MC1812 . SW SW1812 

RCA CD4565 MC1637 Raytheon AMI ,537 TI' pA702 TI SNI51812 
SSS SCl4555 MCl541 RCA CAl 541 MC1123 AMD 723 MC1813 ' SW SW1813 

MC14556 Fairchild, 
, 

F4656 MCHi65 Raytheon RM666 Faircliild pA723 MCI814 SW SW1814 
" 

RCA C04556 RCA 0055, lnterJil 723 MCI900 SW ' SW1900 
, 'sss SCl4666 Signatics $E555 National LM723 TI SN151900 

MC14557 ' RCA CD4031 , Sincon G NE566 Raylheon RC723 MC1901 TI SN151901 
MC14658 Harris HOI4558 TI \ NE665 RM723 Me1902 SW SW1902 

RCA CD4066 Me15" ..... HA-2800 581 RCA cA7~3 J TI SN151902 
1le14H II8nII HA-2801 &80 Raytheon RM1556 Signatics pA723 MCI903 SW' SW1903 

Raytheon RC1556 RM1666A Silicon G SGI723 TI SN151903 
Signetics , MC1466 Signetics 'MC1566 ' SG723 MC19D4 . SW~! SW1904 

\ 
• Discontinued-' 

The'manufacturers report their devices can be used as direct replacements. Performance detailS 
often differ. so compare the specifications considering yoUr requireme~. ,! 
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Manufacluntt I Replacement IC~ Manufacturer I Replacemtint IC Malter Manufecturer I Replacement . ICU_ Manufecturer ~~nt . IC~ 
Device SoiI'lX'. Device Page Device Source Device Pege Oevice SoUrce Device Pege ~ rce Device . Page 

Motorola Semiconductor MC3019 TI SN74H61 MC3302 Ravt!'eon RC3302 MC54195 RaytheOn': 54195 

(cont'd) . MC3020 Fairchild 74H50 RCA CA339 .. MC54198 Raytheon 54198 
9H50 Silicon G SG3302 MC54199 Raytheon 54199 

, ITT ITT74H50 Teledyne S 3302 MC5420 R"IIheon 5420 
MC1904 TI S~151904 n SN74H50 MC3401 Fairchi(d ,.A3401 MC5421 Raytheon 5421 

\ MC1905 TI S 151905 MC3021 n SN74S86 Raytheon LM3900 MC5422 Raytheon 5422 
MC1906 SW SW1906 MC3023 Fairchild 74H51 RC3401 MC54283 Raytheon 54283 

TI SN151906 I 9H51 RCA CA3401 MC5442 Raytheon 5442 
MC1907 TI SN151907 ITT m74H51 MC3403 Exar .XR3403 MC5443 Raytheon 5443 
MC190S SW SW1908 TI SN74H51 Fairchild ,.A3403C MC5444 Raytheon 5444 

TI SN151908 MC30t4' Fairchild 74H40 A8ytheon RC3403 588 MC5445 Raytheon 5445 
MC1909 TI SN151909 9H40 RC4137 MC5474 Raytheon 5474 
MC1910 SW SW1910 ITT ITT74H40 MC3416 Raytheon RC4444 MC5481 Raytheon 5481 

TI SN151910 TI SN74H40 MC3437' National OS8837 MC5483 Raytheon 5483 
MC1911 TI SN151911 MC3025 ITT ITT74H40 MC3438 National OS8838 MC5486 Raytheon 5486 
MC1912 SW SW1912 TI SN74H40 MC3441 N"onll 0$3851 4811 MC55107 AMO SN55107 

TI SN151912 MC3030 Fairchild 74H60 MC3443 Nlltlanll . DS38S3 488 Fairchild 55107 
MC1914 SW SW1914 9H60 MC3450 _ National . OS3650 Nationel . D866107 476 
MC2257 Nitron NC2257 ITT m74H60 MC3452 National OS3652· Raytheon RM55107 
MC2259 Nitron NC2259 TI SN74H60 MC3456 Signetics NE556 TI SN55107 
MC2260 Nitron NC2260 MC3031 Fairchild 74H52 MC3480 NItioneI D8S874 ;4118 MC5510S AMD SN55108 
MC2901 A"lO AM2901 9H52 Me3503 ·E .... XR3503 Fairchild 55108 .. 

Raytheon AM2901· TI SN74H52 fairchild 11{13503 ~ Natloluol DSSS10S .. 47S 
MC29'Q9 ' AMO , AM2909 MC3032 Fairchild 74H53 I Reyth_ RM3603 588 Raytheon RM55108 

MC2bi5 
Raytheon AM2909 9H53 1 I RM4137 11 SN55108 
AMO AM2915 ITT m74H53 MC4005 Fairchild 93407 tMC55'109 AMD SN55109 

, 
MC2916 AMD' AM2916 TI SN74H53 TI SN7481 Fairchild 55109 
MC2917 AMO AM2917 MC3033 Fairchild 74H54 MC4015 Raytheon RL4015 Raytheon RM55109 
MC2918 AMO AM2918 9H54 MC4024 Fairchild l1C24C TI SN55109 

Raytheon AM2918 ITT lli74H54 MC4044 Fairchild l1C44C tMC55110 AMD ~N'55110 
MC3000 Fairchild 74HOO TI · SN74H54 MC4064 MMI 6560 Fairchild 55110 

9HOO I MC3034 Fairchild · 74H55 Signatics N82S16 Raytheon RM55110 
m ITT54::gg 9H55 MC4304 TI SN5481A TI SN56110 
TI SN74 00 TI SN74H55 MC4305 TI SN54S1A MC5522 National OS6522 

MC3001 Fairchild 74H08 MC3054 Fairchild 74H71 MC4558 .. Raytheon RC4558 MC5523 National OS5523 
9H08 9H71 MC4741 HI"le HA-4741 680 MC5524 National OS5524 

ITT ITT7408 TI SN74H71 National LM148 . MC5525 National OS5525 
TI SNi4Q8 MC3055 Fairchild 74H72 MC5OO3 TI SN74186 MC5528 Fairchild 5528, 

MC3OO3 ITT m7432 9H72 MC5005 MMI 6300 MC5529 Fairchild 5529 
TI SN7432 TI SN74H72 n" 8N748387 S81 MC55325 Feirchild 55325 

'MC3OO4 Fairchild. 74HOI MC3060 ITT ITT74H74 MC5303 TI SN54186 MC5534 Fairchild 5534 
9HO! TI SN14H74 MC5400 RaYtheon 5400 MC5535 Fairchild 6535 

ITT ITT74HOl MC3061 Fairchild 9S114 MC5401 Raytheon 5401 MC574 Raytheon 5474 
TI SN74HOI TI SN74S114 MC5403 . Raytheon 5403 MC6002 TI .. TMS4062 

MC3005 Fairchild 74Hl0 MC3062 Fairchild 9S113 .. MC5404. Raytheon 5404 MC8S00 AMI 85800 S88 
9Hl0 TI SN74S113 MC5405 Raytheon 5405 

, 
85800 80S 

m/ ITT74Hl0 MC3063 Fairchild 74H73 MC5408 Raytheon 5408 Fairchild F6800 
TI SN74Hl0 91173 MC5409 Raytheon 5409 MC8820 AMI SS820 888 

MC3006 F~rchild 74Hl1 ITT ITT74H73 MC5410 Raytheon 5410 88820 8ui 
9Hll TI SN74H73 MC5411 Raytheon 5411 . Mostek MK6820 

ITT ITT74Hli MC3100 TI SN54HOO MC5412 Raytheon 5412 MC8850 AMI 88850 400 
TI • SN74Hli MC3104 Ti SN54HOI MC54123 Raytheon 54123 88850 888 

MC3OO8 Fairchild 74H04 MC3105 TI SN54Hl0 , MC54136 Raytheon 54136 88850 836 
9H04 MC3106 TI SN54Hli MC54145 Raytheon 54145 MC8880 AMI 88810 888 

ITT ITT74H04 MC3108 TI SN54H04 MC6415 Raytheon 5415 88810 840 
TI .SN74H04 MC310s' TI SN54H05 MC54150 Raytheon 54150 MC72~1 Raytheon RC8241 

.' MC3009 Fairchild 74H05 MC3110 TI SN54H20 MC54151 Raytheon 54161 Signelics N8241 
9H05 MC3111 n · SN54H2.1 MC54152 R"IIheon 54152 MC7242 Fairchild 9386 

ITT ITT74H05 MC3112 TI SN54H22 MC54153 Raytheon 54163 Raytheon RC8242 
TI SN74H05 MC3116 TI SN64H30 MC54154 Raytheon .54154 Signetics N8242 

MC3010 Fairchild 74H20 MC31i8 TI SN54H62 MC64155 Raytheon 54155 .MC7250 Raytheon RC8250 
9H20 MC3119 TI SN54H61 - MC54156 Raytheon 54156 Signetics N8250 

ITT m74H20 MC3120 TI SN54H50 MC54157 Raytheon 54157 MC7251 Raytheqn RC8251 
TI SN74H20 MC3121 TI SN64H86 MC54168 Raytheon 54158 Signetics N8251 

MC3011 Fairchild 74H21 MC3123 TI SN64H51 MC54159 Raytheon 54159 MC7261 Raytheon Re8261 
9H21 MC3124 TI SN54H40 MC54160 Raytheon 54160 Signetics N8261 
9H60 MC3125 TI SN54H40 MC54161 Raytheon 54161 MC74HQo Raytheon 74HOO 

ITT ITT74H21 MC3130 TI SN54H60 MC541.62 Raytheon 64162 MC74HOI Raytheon 74HOI 
TI. SN74H21 MC3131 TI SN54H52 MC54163 Raytheon 54163 MC74H04 Raytheon 74H04 

MC3012 Fairchild 74H22 MC3132 TI SN54H53 MC54164 Raytheon ' 54164 MC74H05 Raytheon I 74H06 
9H22 MC313S TI SN54H54 MC54165 Raytheon 54165 MC74Hl0 Raytheon 74Hl0 

TI SN74H22 MC3134 TI SN54H55 MC54166 Raytheon 54166 MC74Hli Raytheon 74Hll 
MC30l5 TI SN74H30 MC3154 TI , SN54H71 MC54.170 Raytheon 54170 MC74H20 Raytheon 74H20, 
MC3016 Fairchild 74H30 MC3155 TI SN54H72 MC54174 Raytheon 54174 MC74H22 Raytheon 74H22 

9H30 ( MC3160 TI SN54H74 MC54176 Raytheon 54175 MC74H40 Raytheon 74H40 
ITT ITT74H30 MC3162 TI SN54S113 MC54181 Raytheon 54181 MC74H74 Raytheon 74H74 

MC301S Fairchild ' 74H62 MC3163 TI SN54H73 MC54182 Raytheon 54182 MC7400 Hitachi . HD2503 
9H62 MC3301 Fairchild ,.A3301 MC64190 Raytheon 54190 Raytheon 7400 

TI . SN74H62 Raytheon LM2900 MC54191 Raytheon 54191 TI SN7400 
MC3019 Fairchild 74H61 RC3301 MC54193 aaytheon 54193 MC7401 Hitachi H~2509 

9H61 MC3302 Fairchild ,.A3302 MC54194 Raytheon 54194 Raytheon 7401 
-

t Discontinued 

Bold face device numbers indicate manuracturers' data is provided in the Ie Master on the pages noted. 

1.130 Ie MASTER 1977 



ALTERNATE SOURCE DIRECTORY 
~ I=,"ent Device 

ICMIIIer Manuflcluler 1 Raplament ICMuIet ManuIKturet 1 Re~ , ICMuter Manuflcturer IIIepIac:emenI ICMuter 
Page DeVice SoUrce Device Page Device ,SoUrce Device Page Device, SoUrce Device Page 

Motorola Semiconductor MC745 I TI SN7451 MC7623 National ' OS7623 MC78L15 TI "A78l15 

(cont'el) MC7463 Hitachi H02612 Signetics 7523 MC7806 Fairchild "A7805 
TI SN7453 Silicon G SG7523 Nalional lM340·5 

MC7454 Hitachi H02514 TI SN7523 Raytheon RC7805 
MC740t TI SN7401 TI SN7454 MC75236 ITT ITT752,36 J Signa1ics "A7805 
MC7402 Hitachi H02511 MC7480 Hitachi H02502 1TT7524 Silicon G SG780S' 

TI SN7402 TI SN7480 MC7624 Fairchild 7524 TI "A7805 
MC7403 Raytheon 7403 MC7470 ' Signa1ics 7470 National 057524 MC7806 Fairchild "A7806 
MC7404 Hitaclli H02522 TI sN7470 Signa1ics 7524 National ' LM340·6 

Raytheon 7404 MC7472 Hitachi H02529 SiiiconG SG7524 Rayt/leoil RC7806 
TI SN7404 Signa1ics 7472 / TI SN7524 Signatics "A7806 

MC7405 H~achi H02523 TI SN7472 MC7625 Fairchild 7525 Silicon G SG7806 
Rayth.o. • 7405 MC7473 Hitachi H02515 ITT ITT7525 MC7808 Fairchild "A7808 
TI SN7405 SignetiCa 7473 National OS7525 Nalional LM340·8 

MC7408 • Raytheon 7408 TI SN7473 Signa1ics 7626 Raytheon RC7868 
MC7409 /!aytheon 7409 MC7474 Hitachi H025tO Silicon G SG7626 Signetics "A7808 
MC7410 Hitachi H02507 Raytheon MC7474 TI SN7525 Silicon G ' SG7808 

Raytheon 7410 ~ TI SN7474 MC1528 Fairchild 7528 TI ".A7808 
TI SN7~10 MC7475 • Hitachi H02517 ITT 1TT7528 MC7812 Fairchild "A7812 

MC14107 Hitachi H02530 Signetics 7475 National ' OS7528 National LM34O·12 
TI SN74107 11 SN7475 Silicon G SG7528 Raytheon RC7812 

MC741.1 Raytheon 7411 MC7476 Hitachi H025t6 tt SN7528 Signetics "A7812 
MC7412 Raytheon 7412 

~ Signeti\:.S 7476 MC7~29 Fairchild 7529. SiliconG ~7812 
MC74121 Hitachi H02543 MC7480 Signetics 7480 , ITT 1TT7629 TI' "A7812 

TI SN74121 TI ./ SN7480 Silicon G SGi529 MC7815 ,Fairchild "A7815 
MC14123 Raytheon 74123 MC748 I Raytheon 7481 / TI SN7529 Nalional LM340·15 
MC74136 Raytheon 74136 MC7483 Raytheon 7483 MC75325 Fairchild' 75325 Raytheon RC7815 
MC74145 Raytheon 74145 Signetics 7483 N .... DS7&32& 48& Signencs "A781~ 
MC7415 Raytheon 7415 

I 
MC7486 Raytheon 7486 Raytheon RC75325 Silicon G SG7815 

MC74150 Hitachi H02548 MC7490 Hitachi H0254 I Silicon G SG75325, ' TI "A7815 
Raytheon 74150 Signetics 7490 TI SN75325 MC7818 Fairchild "A7818 
TI SI<I74150 TI 'SN749OA MC7534 Fairchild 7534 NaIionai LM340·18 

MC74151 H~i H02549 MC7491 H~i H02624 ItT 1TT7534 Raytheon RC7818 
Raytheon 74151 Signetics 7491 National OS7534 Signetics "A7818 
11 SN74151A TI SN7491A SiUcon,G SG7634 Silicon G SG7818 

MC74152 Raytheon 74152 MC7492 Signetics 7492 TI SN7534 MC7824 F_irchild "A7824 
MC74153 Raytheon 74153 TI SN7492A MC7535 Fairchild 7535 Nalional LM340·24 
MC74164 RaytheOn 74154 \ MC7493 Hitachi 'H02520 National 057535 Raytheon RC7824 
MC74156 Raytheon 741.55 Signetics .7493 Silicon G SG7535 Signetics "A7824 
MC74156 Raytheon 74156 TI' SN7493A TI SN7535 SiliconG SG7824 
MC74157 Raytheon 74157 MC7495 Hitachi HD2534 MC7538 National OS7538 TI "A7824 
MC74158 Raytheon 74158 Signetics 7495 SiUcon G SG7538 MC7905 Fairchild "A7905 
MC74159 Raytheon 74159 TI SN7495A TI SN7538 Silicon G SG320 
MC74 I 60 Raytheon 74180 MC7496 Hitachi H02546 MC7539 Nationai 057539 tl "A7905 
MC74161 Raytheon 74\61 TI SN7496 SmconG SG7539 MC7906 Fairchild "A7906 

, MC74162 Raytheon 74162 tMC75107 AMO SN75107 TI SN7539 TI "A7906 
MC74163 Raytheon 74183 Fairchild 76107 MC75450 Fairchild 75450 MC,7908 Fairchild '"A7908 
MC74164 Raytheon 74\'64 NetIouI 0871107 47. ITT ITT75450 TI ,.A7908 
Mc74165 Raytheon 74165 Raytheon RC75107 Nalional OS75450 MC7912 Fairchild ' ,.A7912 
MC74 I 66 RaYtheon 74168 TI SN75107A Raytheon RC75450 Silicon G SG320 
MC74170 Raytheon 74170 tMC75108 AMO SN75108 Silicon G SG75450 TI "A7912 
MC74174 Raytheon ~ 74174 ( Fain;hild, 75108 ,TI SN75450 MC7915 Fairchild "A7915 
MC74181 Raytheon 74181 N8tIonII 0876108 471 MC75451 Fairchild 75451 SiliconG SG320 
MC74182 RaYtheon 74182 Raytheon RC75108 ITT 1TT75451 TI "A7915 
MC74190 Raytheon 74190 TI SN75108A National , 0575451 MC7918 Fairchild' "A7918 
MC74191> Raytheon 74191 MC75109 AMO' SN75109 Raytheon RC75451 TI "A7918 , 
MC74192 Raytheon 74192 Fairchild 75109 Silicon G SG75451 MC7924 Fai~hild ' ,.A7924 

, 
MC74193 Raytheon 74193 ITT 1TT75109 TI SN75451 '~ TI "A7924 ' 
MC74194 Raytheon 74194 " Raytheon RC75109 MC75452 ' Fairchild • 75452 MC7952 Silicon G SG320, ' 
MC74195 Raytheon 74195 - TI SN76109 National 0575462 MC8Tt3 Fairchild 8Tt3 , 
MC74198 Raytheon 74198 MC751 10 AMO SN7SIIO Raytheon RC75452 MCST14 Fairchild 8T14 
MC74199 Raytheon 74199 Fairchild 75110 Silicon G SG75452 , MC8T23 Fairchild 8T23 
MC7420, Hitachi H02504 ITT 1TT75110 TI ~75452 MC8T24 Fairchild 8T24 

Raytheon 7420 Raytheon RC7511 0 MC75453 Fairchild 75453 MC8T26 s;gMtics N8l26 
.. n SN7420 TI SN75110 ITT 1TT75453 MC8T28 Signetics NsT28 

MC742 I Raytheon 7421 MC7520, ITT 1TT7520 National 0575453 MCS241 Raytheon RM8241 
MC7422 Raytheon 7422 National 057520 , Raytheon RC75453 Signetics 58241 
MC74283 Raytheon 74283 Sigiletics 7526 

'/ 
Silicon G SG75453 MC8242 Fairchild 9386 

MC7430 Hitachi H02508 SiliconG SG7520- TI SN75453 Raytheon RM8242 
TI SN7430 11 SN7520 MC75454 Fain;hild 75454 , Signetics 58242 '.J 

MC7440 Hitachi H02501 MC7521 ITT ITT152 I \ ITT ITT7,5454 MC8250 Raytheon RM8250 
TI '~ sN7440 National OS7521 ! Silicon G SG75454 Si9netics 

, 

S8250 
MC7441 *iilachi H02518 Signetics 7521 MC75491 Fairchild 75491 MCS251 Raytheon .. AM8251 

TI SN74141 SiliconG SG7521 Na1ionaI DS75491 Signet~ 58251 
MC7442 RaYtheon 7442 TI SN752 I 11 SN7549 I MC8260 I Raytheon , RM8280 
MC7443 Raytheon 7443 ;' MC7522 ITT ITT7522 MC76492 Fairchild 76492 MCS261 Raytheon ' RM82f' 
MC7444 Raytheon 7444 National 'OS1522 Na1ionai OS75492 Signatics 5826 

\' 

MC7445 Raytheon' 7445 Signetics 7522 ' , TI SN75492 MC830 Hitachi HD2204 
MC7450 Hitachi H02506 Silicon G SG7522 MC78L06 TI 

;' 
"A78L05 N'etional DM930 

TI SN7450' TI' 5N7522 MC78L08 11 ""78L08 Sw SW930 
MC7451 H_hi H02605 ~'" MC7523 ITT Im523 MC78l12 TI "A78L12 11 SN15930 \, 

t Discontinued 
The manufacturers report their deviceS can be used as direct replacements. Performance details 
often differ. so Compare the specificatiohs considering your requirements. / 
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Motorola Semiconductor MC848 8W 8W948 MC9328 8igneties N8277 MLM104 National LMl04 

(cont'd) TI 8N16848 MC933 8W 5W933 Raytheon LMl04 
MC849 National DM949 I TI 8N15933 Silicon G ' 8Gl04 

8W , 8W949 MC934 TI .8N15934 Teledyne 5 LM104 
MC8300 AMD ( 9300 TI 8N15849 MC935 Raytheon RM935 TI LM104 

Fairchild 9300 MC850 8W SW850 SW SW736 MLM105 AMD LM105 
Raytheon RC9300 il SN16850 

MC9i6 
il SN16938 " Fairchild ,.Al06 

TI 8N74195 MC851 SW 5W961 Ray,theon RM936 Intersil LM'l05 
MC8301 AMD 9301 TI 5N16851 5W 5W936 National LM105 

Fairchild .9301 MC862 National DM9099 TI 5N15936 Raytheon \ LM.l05 
5i9neties N8252 SW 5W706 MC937 Raytheon RM937 Silicon G SG106· 
TI SN29301 TI 5N168099 SW\ SW937 Teledvne S LM105 

MC8304 AMD ,9304 MC853 National DM9093 TI SN15937 TI LM105 
Fairchild 9304 SW . SW706 MC940 Raytheon RM940 .MLM1Q7 AMD LM107 
Raytheon RC9304 TI 5N158093 SW 5W935 · Fairchild ,.Al07 ) 

MC8308 AMD 9308 MC855 National DM9097 TI SN15935 Intersil LMl07 
Fairchild 9308 SW SW709 MC943 , Fairchild SH2oo1 National LM107 ( 

Raytheon RC9308 TI SN158091' MC944 Raytheon ( RM944 
) 

Reytheon LMl07 
- TI SN29308 MC856 National DM9694 SW SW944 RCA CA107 

Me8309 AMD 9309 SW SW708 TI 8N15944 Slgnetics LM107 
Fairchild 9309 TI SN158094 MC946 Raytheon RM946 Silicon G SG107 
TI. ,SN29309 MC857 , HitaChi HD2213 SW SW945 TI LM107 

MC831 SW SW931 National DM957 TI SN15945 MLM108 RCA CA108 
TI SN15831 Sw SW957 MC946 Raytheon, RM946 Silicon G SG108 

Me8310 AMD 9310 TI 5N15857 5W SW946 SG208 
Fairchild 9310 MC858 Hitachi H02214 TI SN15946 ',' MLM109 Fairchild ,.A 109 I 
Raytheon RC9310 National DM958 MC948 Raytheon RM948 National LM109, 
TI SN74160 SW 5W968 SW SW948 Raytheon LM109 

MC8311 AMD 9311 TI SN15868 TI SN15948 · Signelics LM109 
Fairchild 9311 MC8601 AMD 9601 MC949 Raytheon RM949 Silicon G SG109 

" 
Raytheon RC9311 Fairchild 9601 5W SW949 'TI LM109 
il SN74154 Raytheon RF8601 il SN15949 MLM1.l0 AMD LM110 

MC8312 AMD 9312 5ignetics 8T22 MC950 Raytheon RM950 Fairchild ,.AI 10 
Fairchild 9312 TI 5N29601 SW SW960 Intersil LMll0 
Raytheon RC9312 MC8602 AMO 9602 TI SN15960 National LM110 
Signeties N8230 Raytheon . RF8602 MC951 Raytheon RM951 Silicon G SGll0 
TI SN29312 MC8S1 National DM961 5W SW951 MLM111 AMD LM111 

MC8314 AMD 9314 SW 5W961 TI 5N15951 National LMlll 
MC8316 AMD 9316 TI SN15861 MC952 Raytheon R~952 Raytheon LMll1 

Fairchild 9316 MC862 Hitachi HD2207 SW S 952 RCA CAllI 
Rayth""n RC9316 i National DM962 il SN159099 .- Silicon G SG111 
il SN74161 SW 5W962 MC953 Sw. SW953 Teledyne 8 LM.111 

MC8318 AMD 9318 TI SN15862 TI 5N159093 TI LMlll 
il SN29318 MC86a National DM963 MC955 TI SN159097 MLM158 r National LM158 

MC832 Hitachi HD2201 5W. SW963 . MC956 TI SN159094 MLM201 AMD LM201 
National DM932 n 8N15863 MC957 Raytheon RM957 Fairchild ,.A201 
~W 8W932 MC930 Raytheon RM930 SW SW957 Intersil' LM201 
il 8N1583.2 SW SW960 il SN15957 National , LM201 ( 

MC8328 
I 

AMD 9328 TI SN15930 MC958 Raytheon RM958 , ,RCA CA201 
Fairchild 9328 MC9300 AMD 9300 SW 5W958 Si9netics LM2Cl1 
Signetics N8277 Raytheon RM9300 il SN15958 Silicon G SG201 

MC833 .• Hitachi HD2202 TI SN54195 MC9601 AMD 9601 Teledyne S LM201 
National DM933 MC9301 AMD 9301 Raytheon RF9601 TI LM201 
SW 8W933 TI 5N39301 Signetics 58T22 MLM204 Fairchild ,.A204 
TI 5i'115833 MC9304 AMD 9304 il 8N29601 National LM204 

MC834 il 8N15834 Raytheon RM9304 J MC9602 AMD 9602 Raytheon LM204 
MC835 SW 5W936 MC9308 AMD 9308 Raytheon, RF9602 Silicon G SG204 

n 5N15838. Raytheon RM9308 MC9S1 Raytheon RM961 Teledyne 5 LM204 
MC836 Hitachi HD2206 TI 5N39308 5W 5W961 n LM204 

National DM936 MC931 5W SW931 TI 5N15961 MLM205 AMD LM205 
5W 8W936 TI 8N16931 \ MC962 Raytheon RM962 Intersil LM205 
T) 8N15836 MC9310 AMD 9310 5W 5W962 National LM205 

MC837 National DM937, Raytheon RM9310 TI 8N15962 Raytheon LM205 
8W 8W937 TI 8N54160 MC9S3 Raytheon RM963 8ilicon G . SG205 
TI 5N15837 MC9311 AMD 9311 5W 5W963 Teledyne 5 LM205 

MC840 National DM935 Raytheon RM9311 TI 5N15963 TI LM205, 
SW 5W935 TI 8N5415.4 tMFC4000 Motoiola MC3360 MLM207 AMD LM207 
TI 8N)5835 MC9312. AMD 9312 tMFC4010 Motorola MC3310 Fairchild ,.A207 

Me841 TI SN15835 Raytheon RM9312 tMFC6040 . . Motorola MC3340 Intersil LM207 I 
MC844 Hitachi HD2209 Signetics S8230 tMFC8030 Motorola MC3330 National LM207 

National DM944 \ TI SN39312 tMFC8070 Motorola MC337Q Raytheon LM207 
SW SW844 MC9314 AMD 9314 ' MLM10l AMD LM10l RCA CA207 

MC846 Hitachi HD2205 . MC9316 AMD 9316 Fairchild ,.Al0l • Signeties LM20? -
National DM945 Raytheon RM9316 Intersil LM10l SiliconG . 5G207 
SW SW945 TI. SN54161 National LM101 TI LM207 
TI SN15845 MC~318 AMD 9318 . RCA CAl01 MLM208 • RCA CA208 

MC846 Hitachi HD2203 il SN39318 Signeties LMl0l Silicon G 5G208 
National DM946 MC932 Raytheon RM932 Silicon G SG10l MLM209 AMD LM209 
SW 5W946 SW SW932 Teledyne S LM10l · Fairchild ,.A209 
TI SN15846 TI SN15939 n LMl0l National LM209 

MC848 National DM948 MC9328 AMD 9328 MLM104 Fairchild ,.AI 04 Raytheon LM209 

t Discontinued 

1132 
Bold face device numbers indicate manurac1urers' data is provided in the Ie Master o~ the pages noted. 

Ie MASTER 1977 



ALTERNATE SOURCE DIRECTORY 

=-uIadurer I ~ Device 
Ie Masttr =-uIadurer I~ Device 

IC MIller Manuflclurer I RepIDment IC Masttr Manuflclurer I Repllcemant IC Masttr 
Page Page Device SoUtce Device Page Device SOUIQI Device Page 

Motorola Semiconductor MQ3725 RCA 00725 CD4020 Harris 'H04020 ~Ml0l07 Motorola MCl0l07 

(cont'd) NE592 AMD NE592 Mite! SIL4020 OM10l09 Motorola MC10l09 
SE592 AMD SE592 RCA . C04020 ~DM10ll0 Motorola MC10ll0 

SSS SCL4020 DM10lll Motorola MC10lll 
MLM209 SigneIics LM209 National SemiconduCtor CD4021 Harris H04021 DM10115 ·Motorola MelOl15 

, Silicon G SG209 Mite! SIL4021 .DMIOl16 Motorola MC10116 
n LM209 , RCA C04021 OM10117 Motorola ,MC10117 ' 

MLM210 AMD LM210 AHOl26 Siliconilc DG126 SSS SCL4021 OMI0118 Motorola MCl0118 
Fairchild ,.AllD AH0129 Silicon;' DG129 C04022 Harris H04022 DM10119 ~rola MC10119 
IntelSi!'" LM210 AH0133 Silicon;' DG133 Mite! SlL4022 DMl0121 Motorola MC;0121 
National LM210 AH0134 Siliconi< ~'34 RCA CD4022 DM10124 Motorola MCl0124 
Silicon G sG210 AH0139 SiliconiK 139 SSS SCL4022 DM10130 " Motorola MCl0130 

MLM211 AMP LM211 AH0140 Siliconi. DG140 C04023 Harris HD4023 DM1800 Motorola MC1800 
Intarsil LM211 AH0141 Silicon;. DG141 . Milel / SIL4023 ' SW SWl800 
Nationel LM211 AH0142 Silico"", DG142 \ SIL4923 ~DM1801 Motorola MCI801 
Raytheon LM211 AH0143 Silicon" DG143 RCA C04023 DM54MOO fairchild 54HOO 

" RCA 0011 AH0144 Silicon;' DG144 ' ~ SCL4023 9HOO 
, Silicon G SG211 AH0145 Silicon;' DG145 CD4024 Milel SIL4024 Raylheon 54HOO 

" TeledyneS LM211 AH0146 SiliconiK DG146 CD4025 Harris HD4025 DM54HOI , Raylheon ,54HOI 
n LM211 AH0151 SiliconiK DG151 Mitel SIL4025 DM64H04 Raytheon 54H04 

MLM258 National LM258 AH0152 ' SiliconiK OG152r \ SIL4925 DM54H05 Raytheon 54H05 
MLM301 AMD LM301 AHo153 Silicon;' DG153 RCA CD4025 OM54HlO Raylheon 54Hl0 

Fairchild pA301 AH0154 Silicon;. , DG154 SSS SCL4025 OM54Hll Raytheon 54Hl1' 
Intarsil LM30,1 AH0161 SiliconiK DG161 C04027 Harrl$ H04021 OM54H20 Raylhelin 54H20 
NatiOnal LM301 AH0162. Silicon" DG162 Mite! SIL4027 OM54H22 Raytheon 54H22 ( 
Raytheon LM301 AH0163 Silicon;' DG163 RCA C04027 DMft4H40 Raylhecn 54H40 " ! 
RCA 0001 AH0164' Siliconil< DG164 CD402~ Mitel SIL4028 ' OM54H74 ' Raylheon 54H74 
Signelics LM301 CD4oo1 Harris H04oo1 CD4029 Mitel SIL4029 DM54L187 Interail IM5603 
,Silicon G 00301 i Mitel' S1L4oo1 C04030 Harris HD40,30 DM54L89 MMI L5560 
Teledyne S LM301 S1L4901 Milel SIL4030 TI SNI54S287 .81 
TI LM301 RCA CD4001 IlCA CD4030' DM54S387 Intel M3601 

MLM304 Fairchild pAl04 SSS SCL4oo1 SSS SCl4030 MMI 5300 
National LM304 C04OO2 Harris HD4oo2 CD4035 Harris H04035 n SN54S387 811 
RaYtheon lM304 RCA ,c04oo2 Mite! S1L4035 ' DM5400 Fairchild 5400 
Silicon G SG304 SSS SCL4oo2 RCA C04035 9Noo 
T(!ledyne S LM304 C04OO7 Harris H04oo7 SSS SCL4036 RaYtheon 5400 
n LM304 ' Mitel SIL4007 CD4040 Mitel SIL4040 $ignatics 5400 

MLM305 AMD LM305 RCA CD4OO7 C04042 Mite! SIt;4042 DM5401 Raylheon 5401 
Fairchild pAl05 SSS SCL4oo7 C04043. Mitel 'SIL4043 Signetics 5401 
Intersil 0005 CD4009 Mitel SIL4009 CD4044 Mitel SIL4044 TI SN5401 
National LM305 RCA CD4009 C04049 Harris H04049 DM5402 Signatics 5402 

,Raylheon LM305 ,SSS SCL4oo9 Mite! S1'L4049 n SN5402 
Silicon G sG305 .. C04010 Mi,tel SIL4010 RCA CD4049 DM5403 Raylheon 5403 
Te!edyne S LM305 RCA CD4010 SSS SCL4049 Si9netics 5403 

" n LM305 SSS SCL4010 CD4060 Harris H04050 TI! SN5403 \ 

MLM307 AMD LM307 CD4011 Mite! SIL4011 Mite! ' SIL4050 DM5404 Raylheon 5404 
Fairchild pA307 SIl4911 RCA C04050 Signetics ' 5404 

\ Intarsil LM307 RCA C04011 SSS SCL4050 TI SN5404 
National LM307 SSS SCL4011 CD4051 Harris H04051 DM5405 Raylheon 5405 
Raylheon LM39:7 CD4012 Harris HD4012 MIte! SIL4051 Signetics 5405 
RCA 0007 Mitel S1L4012 C04052 , Harris' HD4052 TI SN5405 
Signetics LM307 S1L49'12 Mitel SIL4052 D,M5406 Signetics 5406 
SiliconG SG307 RCA CD4012 C04053 M~ SIL4053 TI SN6406 
TI LM30] SSS SCL40i2 CD4066 Harris HD4066 DM5408 Raytheon 5408 

MLM308 RCA CAS08 C04013 Harris H04013 Mite! SIL4066 Signetics 5408 , 
Silicon G SG308 Mite! SIL4013 RCA CD4066 n SN6408 

SG308 - RCA CD,4013 SSS SCL4066 DM5409 Raylheon ' 5409 
MLM309 AMr1 LM309 SSS SCL4013 CD4069' Harris HD4069 '" Signetics ' 5409 

Faiic~ild ,.Al09 / C04614. Harris HD4Ot4 Mite! SIl4069 n SN6409 
National LM309 
Raylheon LM309 
Signetics LM309 
Silicon G SG309 
n LM309 

MLM310 AMD LM310 
Fairchild ;.Asl0 
Intarsil LM310 
NatiOnal LM310 
SiliCon G $G310 ! 

MLM311 AMP LM311 
Fairchild pAl 11 
Inteisil LM311 
National LM311, 
Raylheon LM311 
RCA 001,1 
Silicon G SG311 
Teladyne S LM31l 
n LM311 ! 

MLMi58 Nationel LM358 
MMH0021 ,....... 080028 474 
MQ3724 RCA 00724 

c. . 

• Discontinued 
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Mitel SIL4014 CD4070 Harris H04070 DM541 0 
RCA C04014 Mite! SIL4070 
SSS SCL4014 C04076 Harris H04076 

CD4015 Harris ' HD4015 Mite! S1L4076 DM54 101 
Mite! SIL4015 CD4081 Harris HD4081' 
RCA &04015 CD4603 

~ 

Harris HD I 4503 DM5411 
SSS SCL4015 C04610 Mitel SIL45tO 

~bMs412 C04016 Milel SlL4016 CD4511 Harris HD14611 
RCA CD4016 Mitel SlL4611 DM54123 
SSS SCL4016 SSS SCL4611 , DM6413 

CD4017 Harris H04017 CD4514 Harris HD14514 ' / 

Mitel S1L4017 CD45T5 Harris HD14515 ~M54136 
RCA,' CD40,17 C04518 Mitel SIL4518 DM54145 
SSS SC14017 CD4520 Mitel " SiL4520 ~M5415 

CD4018 'Harris ,HD4018 CD4527 Harris. HD14527 DM64150 
Mite! SIL4018 CD4628 Harris HD14528 DM54151 
RCA CD4018 tOH3724 I 

RCA 00724 ~DM54152 
SSS SCl4018 DH3125 RCA 00725 DM54153 

CD4019 Harris HD4019 'DM10101 Motorola MCl0l01 
Mite! S1L4019 DM10102 Motorola MCl0102 
RCA ( C04019 DMtOl05 MotonlJa MC10105 DM54154 
SSS sCL40i9 DMl0l06 MotoioJa MCl0106 

The manufactur81S report their devices can be used as direct replacements. P8rformance det~ils ' 
often differ. so coropare the specifications considering your requirements. 

Raylheon 5410 
Signetics 5410 ' 
TI SN5410 
Signetics 54107 
TI SN54107 
Raylheon 5411 
Signetics 5411 
Raylheon 5412 

/ 

Raylheon 54123 
Signetics 5413 
TI I SN5413 
RaylhflO/l 54136 
Raylheon 54145 
Raylheon 5415 
Raylheon 54150 
Raytheon 54151, ~ 

Raylheon , 54152 
AMO ' 'SN54153 
Raylheon 54153 

'n SN54153 
AMD SN54164 
Raytheon 54154 
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I 
SN74141 National Semiconductor OM5454, Signeties 5454 OM74H51 TI SN74H51 OM74141 TI 

(cont'd) TI SN5454' OM74H53 Signetics 74H53 ' OM74145 Raytheon 74145 
OM5460 Signeties 5460 TI SN]4H53 Signeties 74145 

TI SN5460 OM74H54 Signeties 74H54 TI SN74145 
OM54154 TI SN54164 OM54'72 Signeties 5472 TI SN74H54 tOM7415 Raytheon 7415 
DM54155 Raytheon 54155 , TI SN5472 OM74H55 Signet"ts 74H55 OM74150 Raytheon 74150 
OM54156 Raytheon 64156 OM5473 Signeties 5473 TI SN74H55 I Signeties 74150 
,OM54157 AMO 'SN54157 TI SN5473 OM74H60 Signeties 74H60 TI SN74150 

Raytheon 54157 OM5474 Raytl)eon 5474 TI SN74H60 OM74151 Raytheon 74151 , 
TI SN54157 Signet,es 5474 OM74H62 , Signetics 74H62 , Signeties 74161 

, tOM54158 Raytheon 54158 TI SN641-4 TI SN74H62 TI SN74T51A 
tOM54159 Raytheon 54159 OM5476 Signeties 6475 OM74H74 Raytheon 74H74 tOM74152 Raytheon 74152 
OM541'6 Signeties 6416\ ,;1'1 SN5475 OM74L187 Int8lllil IM5S03 OM74153 AMO SN74153 

TI SN5416 OM5476 Signetics 5476 OM74L63 '1'1 SN54L193 Hitachi H02564 
OM54160 Raytheon 64160 TI SN5476 OM74L89 MMI L6660 Raytheon 74153 
OM54161 Raytheon 6~161 OM5481 Raytheon 5481 OM74S200 Signeties 74S200 Signeties 74153 
OM54162 Raytheon 54162 OM5483 Raytheon 5483 DM74S3B7 Intel 3801-1 ' 895 TI SN74153 
OM54163 Raytheon 54163 OM5486 Raytheon 6486, MMI 6300 'OM74164 AMO SN74154 
OM54164 AMO SN54164 Signeties 5486 Signeties N82S126 Hitachi H02680 

Raytheon 54164 TI SN5486 TI~ SN74S387 B81 Raytheon 74154 
TI SN54164 OM5488 Intersil 1M6600 DM74S572 Intei 3805 899 Signetics 74154 

OM54165 Raytheon 54165 MMI 6230 DM74S573 Intel 3826 899 TI SN74154 
OM54166 Raytheon 6,4166 TI SN5488A DM7400 Fairchild 7400 OM74155 Raytheon 74155 

,OM5417 Signeties 541"7 : OM5489 AMO SN5489 9NOO Signetics, 74155 
TI SN6417 31013, Hitachi H02503 TI SN74155 

tOM54170 Raytheon 54170 Intersil IM5501 Raytheo~ 7400 OM74156 Raytheon 74156 
DM54174 Raytheon 54174 MMI 5660 SigneticS 7400 Signeties 74166 
DM54176 Raytheon 54175 Raytheon 5489 TI SN7400 TI SN74156 
OM54181 AMD SN54181 DM5490 Signeties 5490 OM7401 Hitachi H02509 DM74157 AMD SN74157 

Raytheon 54181 TI SN5490A Raytheon 7401 Raytheon 74157 
TI SN54181 DM5491 Signeties 5491 Signeties 7401 Signeties 74167 

DM54182 Raytheon 54182 TI SN5491A TI SN7401 TI SN74157 
, tOM54187 Intersil IM6603 OM5492 Signetics 5492 OM7402 Hitachi H02511 tDM74158 Raytheon 74158 

MMI 5200 TI SN5492A Signelies 7402 tOM74159 Raytheon 74159 
NatioIUol DM54S187 702 O,M5493 Signeties 5493 TI SN7402 OM7,416 Signeties 74.16 
TI SN54187 TI SN5493A DM7403 Hitachi H02528 TI SN7416 

DM54190 Raytheon 54190 DM7093 TI SN54126 Raytheon 7403 DM74160 AMO SN74160 
OM54191 Raytheon 54191 DM7094 TI SN54126 Signeties 7403 Raytheon 74160 
OM54192 AMO ,SN54192 DM7095 TI SN54366 \ TI SN7403 Signetics 74160 

Raytheon 54192 DM7096 TI SN64366 OM7404 Hitachi H02!!22 TI ,gN74160 
TI SN641g2 OM7097 TI SN64367 ,Raytheon 7404 OM74161 Raytheon 74161 

OM54193 AMO SN541g3 OM7098 TI SN64368 , Signetics 7404 OM74162 Raytheon 74162 
Raytheon 54,193 DM71L22 TI SN54LV57 , TI SN7404 Signeties 74162 
TI SN54193 OM71S60 Fairchild 93S43 OM7405 Hitachi H02523 TI SN74162' 

OM54194 Raytheon 54194 DM7121 TI SN54251 Raytheon 7405 OM74163 AMO SN74163 
OM54195 AMO SN64195 OM74HOO Fairchild 74.H00 Signeties 7405 Raytheon 74163 

Raytheon 54195 9HQO TI SN7405 Signetics 74163 
TI SN54195 Raytheon ,74HOO DM7407 Signetics 7.407 TI SN74163 

OM54198 Raytheon 54198 Signetics \ 74HOO TI SN7407 OM74164 ' AMO SN74164 
DM54199 Raytheon 54199 TI SN74Hoo OM7408 Hitachi H02550 Raytheon 74164 
OM5420 Raytheon 6420 OM7.4HOI Raytheon 74HOI Raytheon 7408 

" 

SigneticS 74164 
Signetics 6420 Signelics 74HOI Signeties 7408 TI SN74164 
TI SN5420 OM74H04 Raytheon 74H04 TI SN7408 OM74165 Raytheon ,74165 

tOM54200 Intersil IM6523 Signetics 74H04 OM7409 Hitachi HD2551 ,Signetics • 74165 
MMI 6531 TI SN74H04 Raytheon 7409 TI SN74165 
Raytheon RM5340 OM74H05 Raytheon 74H05 Signeties 7409 DM74166 Raytheon 74166 
TI I SN54S201 Signetics 74H05 TI SN7409 Signetics 74166 

tOM5421 Raytheon 5421 TI SN74H06 OM7410 Hitachi H02507 TI SN74166 
tOM5422 Raytheon 5422 OM74H08 Signetics 74H08 Raytheon 7410 OM7417 Signetics 7417 
tDM54283 R$y1heon 54283 DM74Hl0 Raytheon 74Hl0 Signetics 7410 , TI SN7417 
DM5430 Signetics 6430 Signetics ,74Hl0 TI SN7410 OM74170 Fairchild 74170 

n SN5430 II SN74Hl0 DM74107 Hitachi H02530 Hitachi HD2540 
DM6432 ,Signetics 5432 OM74Hll Raytheon 74Hl1 , Signetics 74107 Raytheon 74170 

TI SN5432 Signetics 74Hll ' TI SN74107 Signeties 74170 
DM5437 Signeties 5437 TI SN74Hl1 DM7411 Raytheon 7411 TI SI'j74170 

TI ,SN5437 OM74H20 Raytheon 74H20 Signeties 7411 OM74172 Signeties 74S172 
OM5438 ': Signeties 5438 ,Signetics 74H20 tOM7412 Raytheon 7412 ,74172 

TI SN5438 TI SN74H20 OM74121 Signeties 74121 TI SN74172 
DM5440 Signetics 5440 OM74H21 Signetics 74H21 TI SN74121 DM74174 AMD SN74174 

TI SN5440 \ TI SN74H21 DM74123 AMO SN74123 Raytheon 74174 
DM5442 Raytheon 5442 OM74H22 Raytheon 74H22 Fairchild 14123 Signeties 74174 

tDM5443 Raytheon 5443 Signetics 74H22 Signeties 74123 TI SN74174 
tDM5444 Raytheon 6444 TI SN74H22 TI SN74123 OM74175 AMO SN74175 
OM5445 Rilytheon 5445 DM74H30 Signetics 74H30 qM74125 Signetics 74125 Raytheon 74175 

Signe~cs 5445 TI SN74H30 TI SN74425 Signeties 74175 
DM5450 'Signeties 5450 OM74H40 Raythaon 74H40 OM74126 Signetics 74126 TI SN74175 

TI SN5450 Signe~es 74H40 TI SN74426 OM74180 Signeties 74180 
OM5451 Signetics 5451 TI SN74H40 OM7413 Signeties 7413 TI SN74180 

TI SN5451 DM74H50 Signetics 74H60 TI SN7413 OM74181 AMO SN74181 
OM5453 Signetics 5453 TI SN74H50 tDM74136 Raytheon 74136 RBythaon 74181 

TI SN5453 OM74H51 Signetics 74H51 OM74141 Signelics 74141 Signeties 74181 

, 

t Discontinued 
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National, Semiconductor 
(cont'dt 

OM74181 TI SN74181 
tOM74187 Intersil IM6603 

MMI 6200 
NatIonal OM745187 702 
Signetics N82S226 
TI SN74187 

OM74190 Raytheon 74190 
Signetics 74190 
TI ~N74190 

OM74191 Raytheon 74191 
Signetics 74191 I, 

, TI 'SN7419' 
OM74;92 AMO SN74192 

,', Reyth80n 74192 
Signetics 74192 
TI SN74192 

OM74193 AMO' SN74193 
Raytheon 741,93 
Signeties , 74193 
TI SN74193 

OM74194 Reytheon 74194 
OM74195 AMO SN74195 

Raytheon 74195 
Signetics 74195 
11 SN74196 

OM74198 ijaYtllean 74198 
Signetics 74198 
11 ,SN74198 

OM74199 Raytheon 74199 
Signetics 74199 
TI SN74199 

OM7429 Hitachi H02504 
Reytheon 7420 
Signetics 7420 
TI SN7420 

tOM74200 Fairchild 93421 
Imersil IM5523 
MMI 6531 
Reytheon RC6340 

, TI SN74S201 
tOM7421 Raytheon . 7421 
tDM7422 Raytheon 7422 
OM7426 Si9netics 7426 

TI SN7426 
tOM74283 Raytheon 74283 
OM74287 Intel 3821·1 

! 
885 

OM7430 Hitachi H02508 
Signetics 7430 
TI SN7430 

01;17440 Hitachi H02501 
Signetics 7440 
11 SN7440 

OM7441 Hitachi HQ2618 
Signetics 7441 
TI SN74141 

OM7442 Hitachi H02536 
Raytheon 7442 
Signetics 7442 
TI SN7442A 

tOM7443 R8V1hean 7443 
tOM7444 Raytheon 7444 
OM7446 Raytheon 7445" 

SigAeties 7446 
,TI SN7445 

OM7446 Hitachi H02553 
11 SN7446A 

OM7447 Hitachi H02632 
Signetics 7447 
TI SN7447A 

OM7448 Signetics 7448 
TI SN7448 

DM7450 Hitachi H02606 
Signetics 7450 
TI SN7460 

OM7461 ""'itachi . H02505 
Signetics 7451 
TI SN7451 

: • Discontinued 
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OM7453 Hitachi H02512 tOM7682 Intersil IM5533 OM8312 Raytheon RC9312 
Signetics 7453 TI SN64S301 TI SN29312 
TI SN7453 OM7590 TI SN5,4166 OM8316 AMO \ 9316 \ 

OM7454 Hitachi H02614 tOM7597 I"tersil, IM5623 Fairchild 9316 
Signetics 7454 MMI 5201 Reytheon, RC9316 
TI SN7464 N.m-I OM75S87 702 TI SN293'16 

OM7460 Signetics 7460 " TI SN54S287 881 OM8322 AMO 9322 '\ 

TI ' SN7460 SN54S370 Fairchild 9322 
0r.P472 Hitachi H02529 OM7698 ,Intarsil IM6610 ' Raytheon RC9322 

Signetics 7472 MMI 5231 74154 
TI SN7472 National DM75598 74157 

OM7473 Hitachi H02516 OM7699 AMO ,AM27S03 Tt SN29322 
Signetics 7473 OM7599 DM85L60 TI SN74L192 

OM~474 
TI SN7473 MMI 5661 OM85L63 TI SN74L193 
Hitachi H02610 TI • SN64S189 OM85S99 "MO SN74S189 
Raytheon 7474 OM?6L97 Intersil IM5623 TI SN74S1,89 
Sig~tics 7474 tOM76t99 Iniersil IM5601 OM85oo Signetics 7476 
TI SN7474 MMI , L5561 TI SN7476 

OM7475 Hitachi H02617 NatIonal OM54S181 748 OM8601 Signetics 7473 
Sign~!CS 7475 tOM7640 National OS764O - TI SN7473 
11 , SN7475 tOM7715 Netionel OM77181i 735 OM86 Hi Signetics 7474 

OM7476 Hitachi H02616 OM7796 MMI 6241 TI SN7474 
Signetics 7416 Netionel OM77S8. 735 OM8530 ' Fairchild 9390 

tOM7481 Reytheon 7481 tOM78>9< National OS78XX Motorola MC7490 
OM7483 Hitachi H02536 OM7800 TI SN65180 Signetics 7490 , 

Raytheo,,:, 7483 tOM7893 National OS55493 TI SN7490A 
Signeti"! ' 7483 '--- tOM7894 National OS56494 OM8532 Fairchild 9392 
TI SN7483A OM8093 TI SN74125 Motorola MC7492 

0!>47486 Hitachi H02526 OM8094 TI SN74126 Signetics 7492 
. , Reytheon 7486 OM8096 TI SN74365 TI SN7492A 

Signetics 7486 OM8096 11 SN74366 OM8533 Fairchild 9393 
TI SN7486 OM8097 TI SN74367 Motorola IMC7493 

OM7488 Intersil IM6600 OM8098 TI SN74368 Si9~etics 7493 
MMI 6230 tOM81L22 11 SN74L167 TI SN7493A 
TI SN7488A tOM81S60 Fairchild 93847 OM8550 Fairchild 9375 

OM7489 AMO C3101 0.M82oo Signetics N8269 Motorola MC7476 
SN7489 tOM8213 Fairchild 9311 Signetics 7476 

Intersil ,IM6601 ITT ITT74154 TI SN7476 
MMI 6560 Motorola MC831 I OM8651 TI SN74173 
Reytheon 7489 Raytheon RC9311 OM8660 Fairchild 9360 , 
TI SN7489 Signetics 74154 Hitachi H02541 

OM7490 Hitachi HO~619 TI SN74164 ITT 1TT741g2 
Signetics 7490 OM8220 Hitachi H02526 Motorola MC74192 
11 SN7490A DM8280 Fairchild 93176 Raytheon 74192 

OM7491 Signetics 7491 Raytheon RC8280 Signetics 74192 
TI SN7,49IA Signetics N8280 TI ' SN74192 

OM7492 Hitachi H02621 TI SN74176 OM8663 Fairchild 9366 
.5i9natics 7492 , OM8281 F,airchild 93177 HitaChi . H02642 
TI SN7492A Raytheon RC8281 ITT ITT74193 I 

OM7493 Hitachi H02520 Signetics N8281 ~otorola MC74193 
~ignetics 7493 I TI SN74177 Raytheon 74193 
TI SN7493A tOM8283 ,Fairchild 93S3 Signetics 74193 

OM7~96 Hitachi H02534 Motorola MC7483 TI SN74'93 
Signetics 7496 Si9netics 7483 OM8670 'Fairchild 93164 
TI SN7495A TI SN7483A Motorola MC74164 

OM7496 Hitachi H02646 OM8288 Signetics N8288 Reytheon 74164 
Signetics 7496 OM8290 Fairchild 93196 TI, SN74164 

, 
OM75L60 TI SN54L192, Raytheon RC8290 OM8573 Fairchild 93416 
OM75491 National 0575491 DM8291 Fairchild 93197 Harris HPROM1024A 
OM75492 Netional OS75492 Reytheon RC8291 Intel 3801 815 
OM7561 TI SN54173 TI SN74197 'Intersil IM5e03 
OM7660 TI SN64192 tOM8296 TI "SN74196 MMI 6300 

• OM766~ TI SN64193 OM8300 AMO 9300· NetIoneI OM748387 708 
OM7570 TI SN54164 Fairchild 9300 Signetics N82S126 
OM7573 Harris HPROM1024A Raytheon RC9300 TI 8N74S387 881 

Intel M3601 TI SN29300 OM8574 Fairchild 93426 
Intersil IM6603 OM8301 AMO 9301 Harris HPROM1024 
MMI 6300 TI SN29301 I ..... 3821 I 885 
Nltloul 0M54S387 70s OM8309 AMD 9309 Intersil IM5603 \ 
TI 8N548387 881 Fairchild 9309 IM5623 

tOM7574 AMO AM27S09 TI , SN29309 MMI 6301 
HII'I'I. H.7802 882 OM8310 AMO '9310 Natlonel OM745287 70s 

" HPROM1024 Fairchild 9310 TI SN748287 881 
Intersil IM6623 Raytheon RC9310 OM8677 AMO ' AM27S08 

i MMI 5301 ' TI SN29310 Herrle HM7802 882 
NatIouI DM54S287 708 OM8311 AMO 9311 TI sN745188 880 
TI SN54S287 881 Fairchild 9311 OM8578 Herrle HM7803 882 

OM7577 Harril HM7802 882 Raytheon ,RC9311 MMt 6331 
TI "N54S188 880 TI SN2931 j Si9netiCS N82S123 

OM7578 Herrle HM7803 882 OM8312 AMD 9312 TI ~ SN74S288 
TI SN64S288 \ Fairchild 9312 OM8680 Fairchild 9395 

The manufacturers report their devices can be used es direct replacements. Performance detailS 
, often differ. so compare the specifications considering your requirements. 
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National Semiconductor DM9322 Raytheon RM9322 DS1488 Silicon G SG1488 OS75121 Motorola MC8T13 

(cont'd) 54157 TI SN74188 OS75122 Fairchild 75122 
TI 

, 
SN29322 SN75188 Motorola MC8T14 

OM933 Motorola MC833 DS1489 AMO MC1489 ' OS75123 Fairchild 75123 
OM8580 'Motorola MC7495 \ Raytheon RM933 Exar XR1489 OS7.5124 Fairchild 75124 

Si9netics 7495 SW SW933 Harris H01489 Motorola MC8T24 
TI SN7495A TI SN15833 ITT In1489 0575154 Fairchild 75154 

tOM8582 Fairchild 93411 OM935 - Motorola MC840 Motorola MC1489 OS7520 In In7520 
Intersil IM5533 Raytheon RM935 Raytheon RC1489 Motorola MC7520 
MMI 6530 SW SW935 Signetics MC1489 Si9netics 7520 
TI SN74S301 TI SN15835 Silicon G SG1489 Silicon G SG7520 

tDM8588 lntersil IM5600 OM936 Motorola MC836 TI SN75189 II SN7520 
TI SN74S188 860 Raytheon AM936 DS3611 Signetics OS3611 OS75207 Fairchild 75207 

OM8590 Fairchild 93165 SW SW936 OS3612 Signetics OS3612 TI SN75207 
Raytheon 74165 TI SN15836 OS3613 Signetics OS3613 OS75208 Fairchild 75208 
TI SN74165 OM937 Motorola MCS37 OS3614 Signetics 0$3614 TI SN75208 

tOM8597 Intersil IM5623 Raytheon RM937 OS3650 Motorola MC3450 OS7521 In 1n7521 
MMI 6201 SW SW937 OS3651 Motorola MC3430 Signetics 7521 
National DM85S97 702 TI ' SN15837 DS3652 Motorola MC3452 Silicon G SG7521 
TI SN74S287 861 OM944 Motorola MC844 OS3653 Motorola MC3432 TI 7521 

SN74S370 Raytheon RM944 OS3674 'Motorola MC3460 OS7522 In In7522 
OM8598 Intersil IM5610 SW SW944 OS55107 AMD SN55107 Motorola MC7522 

MMI ' 6231 TI SN15844 Fairchild 55107 Signetics 7522 
TI SN74S288 OM945 Motorola MC845 Raytheon RM55107 Silicon G SG7522 

OM8599 AMO AM27S03 Raytheon RM945 TI SN55107 TI SN7522 
OM8599 SW SW945 0555108 AMO SN55108 OS7523 In In7523 

MMI 6561 TI SN1584i5 Fairchild 55108 Motorola MC7523 
TI SN74S189 OM946 Motorola MC846 Raytheon RM55108 Signetics 7523 

DM86L97 Intorsil IM5623 ' Raytheon RM946 TI SN55108 Silicon G 8G7523 
tOM86L99 Fairchild IM5501 SW SW946 OS55 \09 AMO SN55109 TI SN7523 

Intersil IM5501 TI SN15846 Fairchild 55109 DS7524 Fairchild 7524 
MMI L6561 OM948 Motorola MC848 Raytheon AM55109 In In7524 
Natiooal DM74LS189 743 Raytheon , RM948 TI SN55109 Motorola MC7524 

tOM8600 Motorola MC8300 SW SW948 OS55110 AMO SN55110 Signe1ics 7524 
OM8601 AMO 9601 TI SN15848 Fairchild 55110 Silicon G SG7524 

Fairchild 9601 OM949 Motorola MC849 II SN55110 TI SN7524 
Raytheon RF8601 Raytheon RM949 OS55121 Fairchild 55121 , DS7525 Fairchild 7525 
Signetics N8T22 , 

SW SW949 OS55122 Fairchild 55122 ITT In7524 
TI SN29601 TI SN15849 OS5520 TI SN5520 Motorola MC7525 

,OM8602 AMD 9602 OM951 Motorola MC851 085521 TI SN5521 NPC SFC2525 
Fairchild 9602 Raytheon RM951 OS5522 TI SN5522 Signetics 7525 
Raytheon RF8602 TI SN15851 OS5523 TI SN5523 Silicon G SG7525 

tOM8640 National OS8640 OM9567 Motorola MC857 OS5524 Fairchild 5524 TI SN7525 
TI SN74141 OM957 Raytheon RM957 TI SN5524 OS7528 Fairchild 7528 

OM8796 MMI 6241 SW SW957 OS5525 Fairchild 5525 In In7528 
tDM88XX National OS88XX TI SN15857 TI SN5525 Motorola MC7528 
tOM8860 National OS75491 DM958 Motorola MC858 OS5528 Fairchild 5528 NPC ' SFC2528 
tOM8862 National 0575492 Raytheon RM958 TI SN5528 SiliconG SG7528 
OM8893 National OS75493 SW SW958 OS5529 Fairchild 5529 TI SN7528 
OM8894 National OS75494 Tl SN15858 TI SN5529 OS7529 Fairchild 7529 
OM9093 Motorola MC853 OM9601 AMO 9601 OS55325 ' Raytheon RM55325 In 1n7529 

Raytheon RM993 Raytheon RF9601 TI _ SN55325 Motorola MC7529 
SW SW9093 Ii SN29601 OS5534 Fairchild 5534 Silicon G SG7529 
TI SN158093 OM9602 AMD 9602 TI SN5532 TI SN7529 

OM9094 Motorola M(;856 Raytheon RF9602 OS5535 Fairchild 5535 OS75324 Raytheon RC75324 
Raytheon RM9094 OM961 Motorola Me861 OS5538 Motorola MC5538 TI SN75324 
SW SW9094 Raytheon RM961 OS5539 Motorola MC5539 OS75325 Fairchild 75325 
TI SN158094 SW SW961 OS751Q7 AMO SN75107 In ITT75325 

OM9097 Motorola MC855 TI SN15861 Fairchild 75107 Motorola MC75325 
SW SW9097 OM962 Motorola MC862 In 1n75107 Raytheon RC75325 
TI SN158097 Raytheon RM962 Motorola MC75107 Silicon G SG75325 

DM9099 Motorola MC852 SW SW962 Raytheon RC75107 OS7534 Fairchild 7534 
Raytheon RM999 TI 5N15862 TI SN75107 Motorola MC7534 
SW SW9099 OM963 Motorola MC863 OS75108 AMO SN74108 Silicon G SG7534 

, TI SN158099 Raytheon RM963 Fairchild 75108 TI SN7534 
DM930 Motorola MC830 SW SW963 In In75108 OS7535 Fairchild 7535 

Raytheon AM930 TI SN15863 Motorola MC75108 Motorola MC7535 
SW SW930 ON74182 AMO SN74182 Raytheon RC75108 TI SN7535 
TI SN15830 Raytheon 741,82 TI SN75108 OS75365 Motorola MC75365 

DM9300 AMO 9300 Signetics 74182 OS75109 AMO SN75109 OS7538 Motorola MC7538 
, Raytheon AM9300 TI SN74182 Fairchild 75109 Silicon G SG7538 

\\ 
TI SN29300 OS0026 AMO MH0026, In In75109 TI SN7538 

OM9301 AMO 9301 - Intarsil IM5013 Raytheon RC75109 OS7539 Motorola MC7539 
TI SN29301 Motorola MMH0026 II SN75109 Silicon G SG7539 

OM9312 AMO 9312 OS1488 AMO MC1488 OS75110 AMO SN75110 TI SN7539 
TI SN29312 Exar XR1488 Fairchild 75110 OS75450 Fairchild 75450 

OM932 Motorola MC832 Harris H01488 In In75110 Motorola MC75450 
Raytheon RM932 In 1TI1488 Motorola MC75110 Raytheon RC75450 
SW SW932 Motorola MC1488 Raytheon RC75110 Signetics 75450 
TI SN15838 Raytheon RC1488 II SN75110 Silicon G SG75450 

OM9322 AMO 9322 Signetics MC1488 OS75121 Fairchild 75121 TI SN75450 

t Discontinued 
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National Semiconductor LF157 AMO LF157 LMl05 AMO LM105 LM1307 Sprague ULN·2128 

(cont'd) 
Fairchild ,.AF157 Fairchild, ,.Al05 LM1310 Exar , XR1310 
Int~rsil LF157 Intersil LMl05 Motorola MC1310 
MotOrola LF157 Motorola MLM106 RCA CA1310 

OS75451 Fairchilq 75451 TI LF157 NPC SFC2106 Sprague ULN·2210 
Motorola MC75451 LF211 Fairchild ,.AF211 Raytheon LMl05 LMI351 Motorola MCI351 
Raytheon • RC75451 LF265 AMO LF255 Silicon G SGl05 LM139 AMO LM139 
Signetics 75451 Motorola LF255 Teledyne S LMl05 Fairchild ,.A139 

,. Silicon G 0075451 TI LF256 
, TI. ' ' LMl05 Motorola MLM139 

TI SN75461 LF256 AMO LF256 LMl06 AMO • LMI06 Raytheon LM139 
OS75452 ' Fairchild 75452 Motorola LF256 Raytheon LM106 RCA 'CA139 

Motorola MC75452 Raytheon LF256 Tt LMl06 Signetics LM139 
Raytheon RC75452 n LF256 LM107 AD AD741S &7& Silicon G SG139 
Signetics 75452 LF257 AMO LF257 AMO LM107 Teled'(ne S LM139 

" SiiiCon G SG75452 Motorola, LF257 Fairchild ,.Al07 TI LM139 
TI .SN76452( TI LF257 Intersil, LMl07 LM1391 Malorola MC1391 

OS75453 Fairchild 75453 LF355 AMO lF355 Motorola MLM107 LM1394 Motorola MC1394 
Motorola ' MC75463 \ Fairchild ,.AF355 NPc SFC2107 LM140·05 Silicon G SG140.05 
Riytheon RC76453 InterSil LF355 Raytheon, ' LMl07 LM140-06 Silicon G 5,G140·06 
Signetics 75453 I Motorola LF365 RCA CAl07 LM140·08 Silicon G SG140·08 \ 

n SN75453 TI LF365 Signetics LMl07 LM140·12 SiliconG SG140·12 
0575454 ' Fairchild 75454 LF356 AMO LF356 Silicon G, SGl07 LM140·15 Silicon G 5G140·15 

Motorola Mc75454 Fairchild /lAf356 TI LMl07 LM140·18 Silicon G . SG140·18 
Raytheon RC75454 Intersil LF356 LM10S AD AD10S &7& LM140·24 SilicOn G ' SG140·24 
Signetics 75454 Motorola LF356 AMO LMl0~ LM1414 Motorola MC1414 
SiliconG SG75454 Raytheon LF356 Fairchil,\ . ,.AI 08 Raytheon RC1414 
TI SN75454 LF367 AMO' LF367 : Intersil LMl08 TI TL614 

OS75460 TI SN75460 Fairchild ,.AF35l Motorola MLM108 lM1458 AMO '1 458 
0575461 n SN75461 Intersil \Lf357 PMI PM 1 0,8 Fairchild ,.A1458 
OS75462 TI 5N76462 Motorola LF387 Raytheon LMl08 H.ma HA,2m &SO 
0575463 n SN75463 TI LF357 RCA CAl 08 Motorola MC1458· 
OS75464 TI SN75464 LF398 Datal SHM·LM·2 Signatics. LMl08 PMI OR·.14 
OS75491 Fairchil~ 75491 LH0021 Beckman 833·21 SiliconG . SGl08 S551468 

Motorola MC75491 l.H{1042 AD AOOO42 LM!.D9 Fairchild ,.AI 09 Raytheon RC1458 
TI SN75491 Iniersil LHOO42 Motorola MLM109 RC4.558 

OS75492 Fairchild 75492 LHOOS2 AD ADS28 &74 NPC SFC2109 RCA CA1458 
Motorola MC75492 LH201 Siliconix LH201 Raytheon LMl09 Signatics MC1458 
TI SN75492 LH2101 AMO LH210t Signetics LMl09 Silicon G SG1458 

OS7820 AMO OM7820 Intersil LH2101 SiliconG SGl09 Teledyne S 1458 
OM7820 LH2108 Intersil LH2108 TI LMl09 n MC1458 

SignetiCS ~7820 LH2110 Intersil . LH2110 LMll0 AMO LMll0 LM148 AMO. LM148 
TI. ' SN55182 LH2111 AMO LH2111 Fairchild ,.Al10 H.ma H,\.4741 &80 

OS7830 AMO OM7830 Intersil LH2111 -- Intersil LMl10 Intersil LM148 
OM7830 , LH2301 AMO LH2301 Motorola MLMtl0 Motorola MC4741 

'Signetics OM7830 Intersil LH2301 Silicon G SG110 MC4741 
TI SH55183 LH2308 Intersil LH2308 LM111 AMO LMlll Ravth80n LM148 

OS7831 AMO OM7831 LH2310 Intersil LH2310 Fairchild ,.AlII LM1488 National OS1488 
OS7832 AMO DM7832 

.. 
LH2311 AMO. LH2311 Intersil • LMlll LM1489 National OS1489 

OS8640 Signelics SP380. Intersil LH2311 Motorola MLM111 LM149 Intersil LM149 
0S8820 AMO OM8820 LH740 Fairchild ,.A740 NPC SFC2111 LM1496 Fairchild ,.A796 

OM8820 Intersil ' LH740 Raytheon LMl11 Lilhic-Sys LS1496 
Signetics OM8820 Sjgnetics ,.A740 RCA CAllI Motorola MC1496 

" TI SN75182 LMOO52 AD AD50S &74 Signetics, , LMl11 Si9natics MC1496 
0S8830 AMO OM8830 LM100 Intersil LMloo Silicon G SG111 Silicon G SG1496 

OM8830 NPC SFC21 00 Teledyne S LMlll LM1514 Motorola MC1514 
Signetics. OM88aO Silicon G SGloo TI LMll1 Raytheon RM1514 
TI SN75183 1,M101 AD AD101 57& LMl12 AMO LMl12 TI . TL514 

OS8831 AMO OM8~31 AMO LMl0l Raytheon LMl12 LM1558 AMO' 1658 
OS8832 AMO OM8832 Fairchild ,.Al01 SiliconG SG1118 Fairchild ,.A1558 
0S8837 Motorola MC3437 Intersil LMl01 LM11. AD ADS1. &74 , . Ha"" HA-28&O 581 
0S8838 Motorola MC3438 Motorola MLM101· AMO LM118 Motorola MC1558 
0S8880 Signetics OM0880 HPC SFC2101 Raytheon .LM118 .PMI PM1558 
OS8889 Motorola MC3491 I'ICA 'CA10l .. TI LMl18 SSSl558 
lNS4oo1 Inlel 4001 CA748 LMl19 AMD LM119 ' Raytheon RM1558 
INS4002 Intel 4002 Signetics LMl01 LM120 Silicon G SG120 RCA CA1558 
INS4OO3 Intel 4003 Silicon G SG10l LM.123 Motorola LM123 Signetics M!;1558 
INS4oo4 Intel 4004 Siliconioc LM 1 0'1 Silicon G SG123 Silicon G SG1558 
INS4oo8 Intel 4008 Teledyne S LMIDI LM124 AMD LM124 Taledyne S 1558 
lNS4oo9 ,Intel 4009 TI lMl0l ;. Fairchild "",24 TI MC1658 
LFl11 Fairchild ,.AFlll LM102 AMO LMl02 Intersil LM124 LM158 Motorola MLM158 
LFI,55 AMO LF165 Fairchild "",02 Motorola MLM124 Raytheon LM168 

Fairchild ,.AF155 Intersil LMl02 
/. 

. Raytheon LM124 ,./ RM4139 
Intersil LF155 Motorola MLMll0 RCA CA124 Signetics SE532 
Motorola LF156 Silicon G SGl02 Signetics LM124 TI !:M158 
TI LF155 LM104 FairChild ,.AI 04 Silicon G SG124 LM1596 UthiCSys LS1596 

LF156 AMO LF156 MotorOla ' MLM104 TI LM124 Motorola MC1596 
Fairchild ,.AF166 NPC SFC2.104 LMq03 Raytheon RC4739 Signetics MC1696 
Intarsil LFlo6 Raytheon LMl04 . LM1304 Fairchild ;.A732 Silicon G • SG1596 
Motorola LF156 Silicon G . SGl04 Sprague , ULN·2120 LMl~O Fairchild ,.A160 , 
Raytheon LF156 Teledyne S LMl04 LM1305 SpragJ; ULN·2122 LM1611 National OS1611 

'TI LF156 TI LMl04 LM1307 Faircbi ij ,.A767 , LM1612 Nationel OS1612 

• DisContinued 
• The manufaeMers report th~ir devices can be used as direct replacemems, Performance details 
often differ. so compare the specifications considering your requirements.. . 
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National Semiconductor LM209 Motorola MLM209 LM301 Intersil LM301 LM308 Silicon G SG308 

(cOnt'd) NPC SFC2209 Motorola MLM301 'W3086 Fairchild ,.A3086 
Raytheon LM209 NPC SFC2301 Motorola MC3386 
Signeties LM209 Raytheon " LM301 LM309 Fairchild ,.A309 

LM1613 Nalional OS1613 Silicon G SG209 RCA cA301 Motorola MLM309 
LM1614 Nalional OS1614 TI LM209 ,Signeties LM301 NPC ' SFC2309 
LM1.83 National 0'81803 4711 LM210 AMO LM210 Silicon G . SG301 Raytheon W309 
LM163A National OS1604 Fairchild ,.A210 Teledyne S LM301 SigneticS LM309 
LM170 lilhic Sys LSllO Inlersil LM210 TI LM301 SiliconG SG309 
LM171 Lithic Sys 'LS171 Motorola MLM210 LM3018 Fairchild ,.A3018 TI LM309 
LM1800 exar XRUIOO SilicoriG SG210 Lithic Sys LAilO18 LM310 AMO LM310 

Fairchild ,.A768 LM2ll AMO LM211 LM3019 Fairchild ' ,.A3019 Fairchild ,.A310 
RCA CA758 Fairchild ,.A2l1 LM302 AMO LM302 '1 Intersil LM310 
Sprague ULN-2244 Inlersil LM211: c Fairchild ,.A302 Motorola MLM310 

LM1820 Fairchild ,.A720 Motorol~ MLM21'1 Intersil LM302 SiliconG SG3jO 
Sprag~e ULN-2131 NPC SFC2211 Motorola MC7912 LM311 AMO LM311 

LM1829 Fairchild ,.A787 Raytheon LM211 MLM310 Fairchild jlA311 
LM1841 Fairchild ,.A2136 RCA CA211 SiliconG SG302 Intarsil LM311 

Motorola MC1356 ' Signetici LM211 LM3026 Fairchild' ."A3026 Motorola MLM311 
Sprague ULN-2136 Silicon G SG211 LM3028 lilhic Sys LS3028 NPC, SFC23 1 1 

LM193 Signeties • LM193 Teledyne S LM211 LM304 Fairchild ,,.A304 Raytheon LM311 
LM200 Intersil LM200 TI W211 

Mrla MLM304 RCA 0011 
NPC SFC2200 LM2111 Motorola MC1357 NP SFC2304 Signeties LM311 
SiliconG SG200 RCA CA2111 Raytheon LM304 SiliconG SG311 

LM201 AD AD201 676 Signetics ULN2111 SiliconG SG304 Teledyne S LM311 
AMO LM201 Sprague ULf-!-2111 Teledyne S LM304 TI LM311 
Fairchild ,.A201 LM2113 Sprague ULN-2113 n LM304 LM312 AMO LM312 

, Intersil LM201 LM212 AMO LM212 LM3045 Fairchild ,.A3045 Raytheon LM312 
Motorola MLM201, Raytheon LM212 Silicon,G SG3045 LM316 AMO LM316 
NPC SFC2201 LM216 AMO LM216 LM3046 Fairchild ,.A3046 , LM317 Motorola LM3'17 
RCA CA201 LM21. ' AD AD61. 1174 Motorola' MC3346 LM31. AD AD1I1. 1174 

CA748 AMO LM218 SiliconG SG3046 AMO -LM318 
Signetics LM201 Raytheon LM218 LM306 AMO LM305 Raytheon LM318 
Silicon G SG201 TI LM218 Fairchild ,.A305 TI LM318 
Teledyne S LM201 LM224 AMO LM224 " Intersil LM306 LM319 AMO LM319 
TI LM201 Inlarsil LM224 MOlorola MLM306 LM320 Motorola MC7906 

LM202 AMO LM202 Motorola MLMn4 NPC SFC2305 SiliconG SG320 
Fairchild , ,.A202 Raytheon LM224 Raytheon LM305 LM320;06 Motorola MC7905 

; Inlersil LM202 RCA CA224 Silicon G SG305 SiliconG SG320-05 
Motorola MLM210 Signeties LM224 Teledyne S LM305 LM320-12 Motorola MC7912 
Silicon G SG202 SiliconG SG224 TI LM305 Silicon G SG320-12 

LM204 Fairchild ' ,.A204 TI LM224 LM3053 Fairchild ,.A753 LM323 Fairchild SH0323 
MOlorola MLM204 LM239 AMO LM239 Lithic Sys LS3053 Motorola LM323 
NPC SFC2204 Motorola MC3302 LM3054 Fairchild ,.A3054 Silicon G SG323 
Raytheon LM204 MLM239 MOlorola CA3054 LM324 AMO ,LM324 
Silicon G SG204 'Raytheon LM239 LM306 AMO LM306 ~airchild ,.A324 
Teledyne S LM204 'RCA CA239 Raytheon LM306 Motorola MLM324 
n LM204 Signelics LM239 TI LM306 Raytheon LM324 

LM205 AMO LM205 Silicon G SG239 LM3064 Fairchild ,.A3064 ' RCA CA324 
Fairchild ,.A205 Teledyne S LM239 Motorola MC1364 

, 
Signeties LM324 

Intersil LM205 TI LM239 Sprague ULN-2264 Siiicon G SG324 
Motorola MLM205 LM248 AMO LM248 LM3065 Fairchild ,.A3065 TI LM324 
NPC SFC2205 Inlersil LM248 Motorola MC1358 LM3301 Motorola ,MC3301 
Raytheon LM205 Motorola ' MC4741 tLM3066 Fairchild ,.A3066 lM3302 Motorola MC3302 
Silicon G SG205 Raytheon LM248 LM3067 fairchild ,.A3067 Silicon G SG3302 
Teledyne S LM205 LM249 Inlarsi!' LM249 LM307 AD AD741J 67& LM339 AMO' LM339 
n LM205 LM258 Motorola MLM258 AMO LM307 Fairchild ,.A339 

LM206 AMO 'LM206 Raytheon LM258 Fairchild ,.A307 Motorola MC3~02 
n LM206 Signelics LM268 Inlersil i.M307 MLM339 

LM207 AD AD741J 67& TI LM258 Motorola MLM307 Raytheon LM339 
AMO LM207 LM270 lilhic Sys LS270 NPC SFC2307 RCA ' CA339 
Faircbild ,.A207 LM271 lilhic Sys LS271 Raytheon LM307 Signelies LM339 
Inlersil LM207 LM2900 ,Fairchild ,.A29oo RCA CA307 ,Silicon G SG339 
MOlorola MLM207 MOlorola MLM2900 Signetics ,LM307 Teledyne S LM339 
NPC SFC2207 Raytheon LM2900 Silicon G SG307 TI LMg39 
Raytheon LM207 LM2901 Fairchild ,.A2901 TI LM307 LM340-12 Fairchild ,,.A7812 
RCA CA207 Motorola MLM2901 LM3070 Fairchild ,.A780 Motorola Me7812 
Signeties LM207 Raythe~n LM2901 Sprague ULN-2124 Raytheon RC7812 
Silicon G SG207 Teledyne S lM2901 LM3071 Sprague ULN-2127 SiliconG SG340-12' 

I TI LM207 TI LM2901 LM3075 Fairchild ,.A3075 TI ,.A7812 
LM208 AD AD20. 6711 LM2902 Fairchild ,.A2902 Motorola MCt375 Lt!i1340-15 Fairchild ,.A7815 

AMO LM208 Motorola MLM2902 Sprague ULN-2129 Motorola MC7815, 
Fairchild ,.A208 Raytheon LM2902 LM308 AD AD308 1171 Signetics ,.A7815 

, Inlersil ' LM208 TI , LM2902 AMO LM308 Silicon G SG340-15 
~otorola MLM208 LM293 Signeties LM293 Fairchild ,.A308 TI ,.A7815 

,PMI I'M208 LM300 Inlersil LM300 Inlersil LM308 LM340-1,8 Fairchild ,.A7818 
Raytheon LM208 NPC SFC2300 Motorola MLM308 Motorola MC7818 
RCA CA208 Silicon G SG300 PMI PM308 Raytheon RC7818 

, Signetics LM208 LM301 AD AD301 676 Raytheon LM308 Signeties ,.A7B18 
Silicon G SG208 AMO LM301 RCA CA308 SilicoriG SG340-18 

LM209 Fairc~iJd ,.A209 Fairchild ,.A301 Signeties LM308 TI ,.A7B18 
.. , 

t Disc!lntinued 
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National Semiconductor LM5522 National OS5522 LM725 AMO 725 LM78L05 Silicon G ' SG7805' 
, LM5523 National OS5523 Fairchild ,.A725 TI ,.A78L05 (cont'd) LM5524 National OS5524 Intersil SSS725 LM78L08 Motorola MC78L08 
LM5525 National OS5525 PMI SSS725 ' SiliconG SG7808 

LM340·24 FaircHild ,.A7824 LM5528 National OS6628 Raytheon RC725 TI ,.A78L08 
Motorola MC7824 LM5529 ' National OS5529 RM725 LM78L12 ,Motorola MC1aL12 
Raytheon RC7824 J, LM66326 NatIoMI D8116326 486 LM733 AMO 733 Silicon G SG7812 
Signaties ,.A7824 LM5534 National ' OS5534 Fairchild ~733 n ,.A78L12 
Silicon G SG340·24 LM5535 National OS5535 , Motorola MCI733' LM78L15' Motorola MC78L15 
TI ,.A7824 tLM5538 National OS5538 RaYtheon ~C733 Si!icon G SG7815 

LM340·5, Fairchild ,.A7805 LM5539 National OS5539 RM733 TI ,.A78L15 
Motorola MC7805 LM55450 National OS55450 Signeties, ,.A733 'LM78118 Harris SG7818 
Raytheon RC780S LM5S451 National OS55451 Silicon G SG733 Motorola MC78L18 
Signeties ,.A7805 'LM55452 National OS55452 'TI ,.A733 SiliconG SG7818 
Silicon !3 SG340·05 LM55454 National OS55454 LM741 AD AD741 575 LM78L24 Harris SG7824 
n ,.A78Q5 LM555 Exar ' XR555 AMO 741 Motorola MC78L24 

LM340·6 Fairchild ,.A7806 ' ' Fairchild ,.A555 Fairchild' ,.A741 SilicOn G SG7824 
Motorola MC7806 Imersil LM555 Imersil SSS741 LM7805 Motorola MC7805 
Raytheon RC7806 Uthic SVS LS555 741 Signetics ,.A7805 
Signeties ,.A7806 Motorola MC1455 "Motorola MC1741 Silicon G SG7805 
SiliconG SG340·06 MC1555 NPC ' SFC2741 TI ,.A7805 

LM340·8 Fairchild ,.A7808 Raytheon' RC555 , PMI OP·02 LM7806 Motorola MC7806 
Motorola MC7808 RM555 PM741 Signeties ,.A7806 
Raytheon RC7808 RCA CA555 SSS741 Silicon G SG7806 
Signetica ,.A7808 Signaties NE555 Raytheon ,RC741 LM780,8 'Motorola MC7808 
Silicon G SG340·08 SiliconG SG555 RM741 , Signeties ,.A7808 
TI ,.A7808 TI NE555 I RCA CA741 TI ,.A7808 

LM3401 Motorola MC3401 SE555 Signeties ,.A741 LM7812 MotOrola MC7812 
i.M343 Motorola MC1439 LM556 Fairchild ,.AS56 SiliconG SG741 Signeties ,.A7812 
LM348 AMO LM348 MotOrola MC3456 " Teledyne S 741 SiliconG, SG7812 

Hairta HA-474, 680 MC3556 TI ,.A741 TI ,.A7812 _," 
; 

Motorola MC4741' SiliconG ,SG.556 L!vI746 Motorola MC1328 LM7815 Motorola r..1C78 I 5 
MC4741 TI NES56 Sprague ULN·2114 Sig~etics ,.A78~5 : 

Raytheon LM348 SE556 ULN·2228 Silicon G SG7815 
LM350 National OS350 LM565 Motorola MLM565 LM747 AMO 747 TI ,.A7S15 
LM351 ,National OS15453 Signeties NE565 Fairchild ,.A747 LM78 1'8 Motorola MC7818 
LM354 NPC SFC2524 LM566 Signeties NE566 Irltersil SSS747 Signetica ,.A7818 

SFC2525 LM567 ' Exar XR567 M6torola' 'MC1747 Silicon G SG7818 
LM358 Motorola MLM368 Signetics NE567 PMI OP·04 TI ,.A7818 

Raytheon LM358 LM703 Fairchild ,.A703 PM747 ,.A7918 
RC4139 LM709 Fairchild, ,.A709 SSS747 LM7824 MotorOla MC1-824 

Signeties LM358 '----. Motorola MC1709 Raytheon RC747 Signeties ,.A7824 
TI LM358 NPC SFC2709 RM747 SiliconG SG7824 

tLM360 Fairchild ,.A760 Raytheon RC709 RCA CA747 TI ,.A7824 
LM3611· Sprague ULN·361I RM709 Signetica ,.A747 LM7905 TI ,.A7905 

.LM3612 National OS3612 Sigrietica ,.A709 SiliconG SG747 LM7906 TI ,.A7906 
Sprigue ULN·3612 Teledyne S 709 ~ 

Teledyne S 747 LM7908 TI ,.A7908 
.LM36 I 3 National 083613 TI ,.A709 TI ,.A747 LM7912 TI ,.A7912 

Sprague ULN·3613 LM710 Fairchild ,.A710 LM748 AMO 748 LM7915 TI ,.A7915 
.LM3614 ,National OS3614 Motorola MC1710 \ Fairchild ,.A748 LM7924 TI ,.A7924 

Sprague ULN·3614 NPC SFC2710, Intersil 748 MHOOl3 Intersil IM5013 
tLM3825 ,......1 D83126 4811 Raytheon 'RC710 Motorola MC1748, MHOO25 NatIonal - D80026 473 
tLM3S3 NIIII ..... DS3803 475 RM710 NPC SFC2748 MHOO28 Net ... D80028 474 
tLM383A NatIoMI 083804 475 RCA CA710 Raytheon RC748 MHOO68 National D80058 474 
.LM367 SiliconG ' SG305 ,Signaties ,.A710 RM748 MH7803 National D87803 410, 
tLM370 UthicSys LS370 SiliconG ' SG710 RCA .' CA748 'MHS803 National D88S03 4SO 
LM371 Uthic Sys LS371 Teledyne S 710 Signeiies ,.A748 MH8l!08 tiational OS8808 

tLM376 Fairchild ,.A376 TI ' ,.A710 SiliconG SG748 MM1101 AMO 1101 
NPC SFC2376 LM711 Fairchild ,.A711 Tel.e S 748 Imersil IM7501 ) 

, Teledyne S LM376 
f 

Motorola \MC17 (1 n ,.A748 IM7511 
/ TI LM376 NPC SFC271 I LM7&107A NatIonal DS751 07 47& IM7512 

LM377 Sprague ULN·2278 Raytheon RC711 LM7510SA Natlonai D8761 OS 47& Mostek MK4007 
LM380 Sprague ULN·2280 BM7if LM7520 National OS7520 MM1103 Signeties 1103 
LM381 Fairchild ,.A739 ,RCA CA711 LM752 I National OS1521 TI TMSII03 
LM39CO ,fairchild /&Al900 SignetiCs ;.A711 LM7522 , National ' OS7522 MM I 402, AMO 1402 

- Motorola , MC3401 SiliconG SG711 LM7523' ' National 057523 SGS MI41 , 
; RaVth8Qll \ RC3302 Teledyne S 711 lM7524 National OS7524 / Signetics 1402 

tLM3901 Motorola MC3302 TI ,.A111 LM7525 National OS7525 2502 
Raytheon MC3302 LM723 AMD , 723 LM7528 National OS7528 5ynertek SV1402 

LM390'9 Uthic Sys LS3909 Fairchild ,.A723 .LM7529 National OS7529 MMI403 AMI> 1403 
8H1oonlx LM390S 804 Imersil 723 LM76324 NetlOnal D1I75324 487 AMI 82503 

LM393 Signeties LM393 Motorola MCI723 LM7632& NIIIOnaI 0875326 486 SGS MI36 
LM4250 Fairchild' ,.An6 NPC SFC2723 LM7534 N8tiqnal OS7534 Signeties 2503 

Herrle HA-2720' 681 Raytheon RC723 LM7535 Nationaf OS7535 Synertel< SVI403 
Imersil LM4250 RM723 LM7538 Nati.onal OS7538 , MM I 404 AMO 1404 
St1icon G SG4250 RCA CA723. LM7539 National OS7539 AMI S2504 
SoI~ron UC4250 SGS ' L123 LM75450 National OS75450 SGS MI30 

LM65107A NatioMI DS66107 476 Signeties ,.A723 LM7545 I National OS75451 Signeties 2504 
LM5610SA -NetIooIa' D865108 416 SiliconG SGi23 LM75452 National 0575452 Synertek SVI404 
LM15920 National OS5520 Teledyne S 723 LM75454 National OS75454 MMI702A Mostek MK3702 
LM552 I National OS5521 n ,.A723 LM78106 Motorola MC78L05 MM2101 RCA ' MW4101 

t Discontinued , , ' 

The manufacturers report th~r deVices can be used as direCt replacements, Performance'details ' 
often differ. so compare the specifications considering your requirements. . , 
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) 

National Semiconductor MM64C74 Harris H054C74 MM74C32 - RCA C04071 NCl184 National MM5556 
MM64C76 Harris H064C76 MM74C42 Harris H074C42 NC2259 Motorola MC2259 (cont'd) MM54Cil3 Harris H064C83 RCA C04028 NC2260 MOlorola MC2260 
MM54C85 Harris H054C85 MM74C48 Harris H074C48 NC2557 Motorola MC2267 

MM2102 Mostek MK4102 _ MM64C86 Harris H054C86 MM74C73 Harris H074C73 NC4104A EMM/SemI 4104A 887 
Signelics 2102 MM54C90 Harris H054C90 MM74C74 RCA C04013- NC4200 EMM/SemI 4200 871 
T1 TM54035 MM54C901 Harris H054C901 MM74C76,' Harris H074C76 NC4402A EMM/Semi 4402A 

MM2111 RCA MW4111 MM54C902 Harris H054C902 RCA C04027 NC4402B EMM/Semi 4402B 
MM2112 RCA MW4112 MM54C903 Harris H054C903 MM74C83 Harris H074CB3 NC4801A EMM/Semi 4801A 
MM2521 ' AMO AM2521 MM54C904 Harris H054C904 RCA C04008 NC4804A EMM/8emi 4804A 883 

, Signetics 2521 MM54C906 Harris H054C906 MM74C85 Fairchild' F40085 NC6560, Motorola MCM6560 
MM2522 Signetics 2622 MM64C907 Harris H054C907 Harris H074C85 Nc6561 Motorola MCM6561 
MM2533 AMO AM2533 JMM54C914 Harris H054C914 RCA C04063 NC65l0 Motorola MCM6570 

Signetics 2533 MM54C922 Harris H054C922 SSS SCL4585 NC6S71 Motorola MCM6571 
MM4232 Mostek MK2500 MM54C923 Harris HD54C923 MM74C86 Harris H074C86 NC6572 MOlorola MCM6572 
MM4240 AMI . S8614 Mt.154C925 Harris H054C925 RCA C04030 • NC6580 Motorola MCM6580 
MM452 Silicon;' SI452 MM54C926 . Harris H054C926 • C04070 NC6581 Motorola MCM6581 
MM455 SiliCon;' - SI455 MM64C927 Harris H054C927 MM74C89' Harris \ HD74C89 NC6683 Motorola MCM6583 

tMM46XX National C040XX MM54C928 Harris H054C928 MM74C90 Harris H074C90 NC6590 Motorola MCM6590 
tMM5013 AMI S2612A MM54C93 Harris H064C93 MM74C901 Harris H074C901 NC6832 M"'orola MCM6832 

Signetics 2512 MM54C95 Harris H054C96 MM74C902 Harris li074C902 
2625 MM561 AMI MX620 MM74C903 Harris H074C903 Nortec Electronics MM5016 AMI S1865 MM552 Siliconix SI552 MM74C904 Harris H074C904 

tMM5020 Inlersil IM7780, MM566 SiliconiK SI566 MM74C906- Harris H074C906 
MM5025 Synartek SY5025 MM55175 Nilron NCMl183 MM74C907 Harris H074C907 2222 AMI 82222 134 
MM6026 Synertek , SY5026 MM5666 N~ron NCl184 MM74C914 Harris H074C914 6002 TI TMS4062 
MM6027 Synertek SY6027 MM6823 GI AY1·2006 MM74C922 Harris H074C922 TMS6002 
MM5064 AMI S2181 MM5824 GI AY1·,l006 MM74C923 Harris H074C923 6003 TI TMS4063 
MM5055 AMO 6056 MM7OC95 Harris H07OC96 MM74C926 Harris H074C926 -< 7001 RCA MW7001 
MM5067 AMO ,5067 MM70C97 Harris H070C97 MM74C926 Harris H074C926 
MM5068 TI TMS3133 MM74COO Harris HO]4COO MM74C927 Harris H074C927 - PI888ey Semiconductors MM506 Signetics 2506 RCA C04()11 MM74C928 Harris H074C928 
MM5080 AMI S2181 MM74C02 Harris H074C02 MM74,C93 Harris H074C93 
MM5066 AMO 5066 RCA C04001 MM74C95 Harris H074C95 SL3045 RCA CA3045 
MM507 Signetics 2617 MM74C04 Harris H074C04 MM74S157 Hairis H074C167 SL3046 RCA CA3046 ' 
MM6230 Motorola MCM1112 RCA C04069 MM74162 SSS SCL4162 SL3086 RCA CA3086 
MM&231 AMI 85232 850 SSS SCL4069 MM74163 SSS SCL4163 SP100l ,MOlorola MC100l 
MM5232 MOSlek MK2500 MM74C08 Harris H074C08 MM8OC96 Harris H08OC95 SP1004 Motorola MC1004 

MK2600 - RCA C04081 MM8OC97 Fairchild F40097 SP1006 Motorola MC1006 
MM8233 AMI 

, 
83514 150 MM74Cl0 Harris H074Cl0 Harris H080C97 SP1007 MOtorola MC1007 

MM5257 Moslek MK4104 RCA C04023 , MM8OC98, Fairchild' F40098 SP10l0 Motorola MC10l0 
MM5262 Nortec 6003 MM74Cl07 Harris H074Cl07 tNHOOOll Fairchild SH2001 SP10ll Motorola MC10ll 
MM5264 Nortec 6003 MM74C14 Harris ' H074C14 SH2002 SP1012 Motorola MC1012 
MM5280 Inlersil 7280 Molorola MC14584 tNHOOO16 Fairchild SH2200 SP1013 Motorola MC1013 

RCA MW4060 MM74C161 Harris H074C151 tNHOOO17 ' Fairchild SH2200 SP1014 Motorola MC1014 
Signetics 2680 Teledyne S MM74C151 tNHOOO18 Fairchild SH2200 SP1015 Motorola MC1015 

MM5303 GI AY3·1014 MM74C154 Harris H074C154 NN74C74 Harris H074C74 SP1016 Motorola MC1016 
AY3·1016 MM74C160 Fairchild F40160 ' tSM3611 National 0S3611 SP1020 Motorola MC1020 
AY5·10f3 Harris H074C160 SP1023 Motorola ' MC1023 

MM5316 AMI S1998 MM74C161 Fairchild F40161 NEe Microcomputers SP1026 Motorola MC1026 
MM5387 AMI S1998 Harris H074C161 SP1027 MOlorola MC1027 
MM54COO Harris H054COO SSS SCL4160 SP1030 Motorola ,MC1030 
MM54C02 Harris H054C02 MM74C162 Fairchild F40162 pP0411 RCA MW4060 SP1031 Motorol,a MC1031 
MM54C04 Harris H064C04 Harris H074C162 pP0414 Mostek MK409,6 , SP1032 Motorola MC1032 
MM54C08 Harris H054C08 MM74C163 Fairchild F40163 pP0416 Moslek MK4116 SP1033 Motorola MC1033 -
MM54Cl0 Harris H054Cl0 Harris H074C163 SP1034 MOlorola MC1034 
MM54Cl07 Harris ' h064Cl07 MM74C164 Harris H074Cl64 Nitron SP1035 Motorola MC1036 
MM54C14 Harris H054C14 MM74C165 Harris H074C166 SP1039 Motorola MC1039 
MM54C151 Harri* H054C151 MM74C173 Harris H074C173 SP1()40 Motorola MC1040 
MM54C154- Harris H054C164 ' RcA C04076 ) tNCM1110 Motorola MCMt110 SP1047 MOIOrol~ . MC1047 
MM64C157 Harris H054C157 MM74C174 Fairchild F40174 National MM5231 SP1048 Motorola ' MC104'8 
MM54C160 Harris H054Cl60 Harris H074C174 Signetics 2430 SP1201 MOlorola MC1201 
MM54C161 Harris H054C161 MM74C175 Fairchild F40175 TI TMS2600 SP1202 MOlorola MC1202 
MM54C162 Harris H064C162 Harris H074C176 tNCM1111 Motorola MCM1111 SP1203 Motorola MC1203 
Mt.154C163 Harris H054C163 MM74C192 Fairchild F40192 Signetics 2461 SP1204 Motorola MC1204 j 

MM54C164 Harris H054Cl64 Harris H074C192 tNCM1112 Motorola MCMll12 SP1205 MOlorola MC1205 
MM54Ci65 Harris H054C165 RCA C040192 National MM5230 , SP1206 Motorola MCl206 
MM54C173 Harris H054C173 MM74C193 Fairchild F40193 tNCM1120 Motorola MCMl120 SP1207 MOlorola MC1207 
MM54C174 Harris H054C174 Harris H074C193 TI' TMS2400, SP1208 Motorola MC1208 
MM54C175 Harris H054C176 RCA C040193 tNCMl121 Motorola MCM112,l SP1209 Motorola MC1209 
MM54C192 Harris H054C192 

, 
MM74C195 Fairchild F40195 tNCMll22 Motorola - MCM1122 SP121Ci Motorola MCl210 

MM54C193 Harris H054C193 Harris H074C195 tNCMl130 Motorola MCMl130 SP1211 MOlorola MC1211 
MM54Cl95 Harris H054C195 MM74C20 Harris H074C20 TI' TM541 00 SP1212 Motorola MC1212, 
MM54C20 Harris H054C20 ,RCA CD4012 tNCM1131 Molorola MCMl131 SP1213 Motorola MC1213 
MM54C200 Harris H054C200 MM74C200, Harris H074C200 tNCMll40 Motorola MCMl140 SPl214 Motorola MC1214 

, 

MM54C221 Harris H054C221 RCA C04061 TI TMS4300 SP1215 MOlorola MCl215 
MM54C30 Harris ' H054C30 MM74C221 Harris H074C221 NCl18l AMI S2567 SP1216 MOlorola MC1216 
MM54C32 Harris H054C32 

, 
RCA C04098 NC1182 AMI 52566 SP1220 Motorola MC1220 

MM~4C42 Harris H054C42 MM74C30 Harris H074C30 NCl183 AMI S2555 SP1226- Motorola MC1226 
MM54C48 Harris H054C48 RCA CD4068 National MM5555 SP1230 Motorola MC1226 
MM54C73 Harris H054C73 MM74C32 Harris H074C32 NCl184 AMI S2556 SP1231 Motorola MC1231' 

~iscontinued 

Bold facEt device numbers indicate manuracturers' data is provided in the Ie Master on the pages noted. 
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Plesa1. Semiconductors LMl08 'National LMl08 LM301 AMD LM301 RC1556 Motorola MC1466 

(cont') , PMI PM108 Intersil LM301 Signetics MC1456 
RCA CA108 Motorola MLM301 Silicon G SG1456 
Signetics LM108 National LM301 RC2207 Exar XR2207 

SP1233 ' Motorola MC1233 Silicon G SG108 RCA CA301 RC2211 Exar XR2211 
SP1236 Motorola MC1235 SGl08 Signetics LM301 RC2567 Exar ' XR2667 
SP1239 Motorola MC1239 LMl09 ~QroIa MLM109 SiliconG SG301 RC3403 Exar XR3403 
SP1240 Motorola MCr240 Silicon G SG109 Teledy,ne S LM3Dl Fairchild ,.A3403 
SP1247 Motorola MC1247 TI LM109 TI LM301 Motorola MC3403 

, SP1248 Motorola MC1248 LMlll AMD, LM111 LM304 Motorola MLM304 RC4136, Exar XR4136 
SP1660 Motorola MC1660 Intarsil LMll1 SiliconG SG304 XR4212 
SP1662 Motorola MC1662 Motorola ML,.,111 Teledyne S LM304 Fairchild ,.A4136 ' 
SP1664 Motorol~ MC1664 , National LMlll TI LM304 TI RC4136 
SP1666 Motorola MCHi66 RCA ,CAll1 LM305 AMD LM306 RC4151 TI XR4161 
SP1668 Motorola MC1668 Signatics LM111 I \ Intetsil LM306 , RC4152 TI XR4162 
SP1670 Motorola MC1670 SiliconG SGlll Motorola MLM306 RC4156 TI XR4166 
SP1690 Motorola MC161lU Teledyne S LMll1 ' ,National LM305 RC4194 Exar XR4194 
5P1692 Motorola MC1692 TI LMll1 5i1icon G SG305 RC4531 5ignetics NE531 
51'8616 Fairchild llC05C LM112 AMD LM112 ' Teledyne S LM305 RC4658 ' Exar XR4558 
,51'8640 Fairchild 95H90 LMl18 AMD LM118 TI LM305 Fairchild ,.A4568 

TI LM118 LM30e, AMD LM306 Motorola MC4558 

Precision Monollthics,h1c. i LM124 Motorola MLM124 TI LM306 TI RC4558 
Silicon G SG124 LM307 AMD LM307 I RC5332 ' Fairchild 93411 
TI LM124 Intelllil LM307 RC5342 Fairchild 93411 

DAC"()8 AMD DAC,08 LM139 Motorola MLM13a Motorola MLM307 RC5500 11 SN74S314 
Signetics 5E5008 5i1icon'G 5G139 National LM307 'RC555 Exar XR555 

DAC"()8C Signetics NE5007 T~ledyne S LM139 RCA CA307 Fairchild ,,.A555 
DAC·08E Signetics NE5008 TI LM139 Signatics LM307 Intersil NE555 
OP"()7 Fairchild ,.A714 LM201 AMD LM201 ' Silicon G SG307 lithic5ys Ls555 

tSSS108 RCA CA108 Intarsil LM201 TI LM307 Motorola MC1455 
SSS1408 AMD SSS1408 ' Motorola MLM201 LM308 AMD LM308 RCA CA555 

Motorola MC1408 National LM201 Intelllil LM308 " ~gnetics NE555 
~1508 AMD SSS1508 RCA CA201 Motorola ' MLM308 Silicon G 5G555 

Motorola MCl508 Silicon G SG201 PMI PM308 TI NE555 
SSS208 Motorola MLM208 Teledyne S LM201 RCA CA308 RC556 Exar XR556 

RCA CA208 TI LM201 Signetics LM308 Fairchild ,.A5S6 
SSS308 Motorola MLM308 LM204 Motorola MLM204 SiliconG SG308 Motorola MC3456 

RCA CA308 Silicon'G SG204' LM309 Motorola MLM309 5ignetlcs NE556 
SS$747 AMD SSS747 Teledyne S LM204 SiliconG SG309 Silicon G SG556 

TI 'LM204 TI LM309 Teledyne S 556 

Raytheon Semiconductor LM205 ' AMD, LM205 LM311 AMD LM311· TI NE65a 
Intelllil LM205 Intarsil LM311 RC592 Motorola NE592 

, Motorola MLM205 Motorola MLM311 Signetics NE592 
AM2901 AMD AM2901 National ,LM205 ' National LM311 RC702 Motorola MC1712 
AM2905 AMP AM2905 ~Silicon G SG205 RCA cA311 TI 'Tt.702 
AM2906 AMi> AM2906 Teledyne S LM205 Signetics ' LM31t RC709 Motorola MC170,9 
AM2907 • AMD, AM2907 TI LM205 Silicon G SG311 Signatics ,.A709 
AM2909 AMD AM2909 LM207 AMD LM207 ' Teledyne 5 LM311 ' Teledyne S 709 
AM2918 AMD AM2918 Intersil LM207 TI LM311 TI ,.A709 
LMl0l AMD LMl01 Motorola MLM207 LM312 AMD LM312 RC710 MotOrola MC1710 

Intarsil LMl0l I National LM207 LM316 AMD LM318 Signetics '1"710 
Motorola MLM101 . ,RCA CA207 LM318 AMD LM318 SilioonG 5G710 
National LMl01 Silicon G SG207 TI LM318 Teledyne S 710 
RCA CAtO" TI LM207 LM324 Motorola MLM324 TI TL710 
Signetics 'LM10l LM208 AMD LM208 Silicon G SG324 RC711 Moiorola MC1711 
Silicon G SG1Ql Intersil LM208 TI LM324 Signetil:s ,.A711 
Teledyne 5 LMl0l Motorola' MLM208 LM339 Motorola 'MLM339 Silicon G SG711 
TI LMl01 PMI PM208 ' '<, RCA 0039 Teledyne 5 711 

LMl04 Motorola MLM104 RCA CA208 5i1iconG SG339 TI ,.A711 
5ilicoriG 5Gl04 Silicon G SG208 RC10144 Fairchild Fl0410 RCn3 AMD 723 
TI LM104 LM211 AMD LM211 S'rgnetics 10144 Intersil 723 

LMl05 AMD LM105 Intarsil LM211, TI SN10144 Motorola MCl723 
I Intersil LMl05, r.10t0rolil MLM211 RC1414 Motorola MC1414 RCA CA123 

Motorola MLMlb5 National LM211 
" 

,RC1437 Motorola MC1437 Signetics ,.A723 
National ,LM105 

. 
RCA CA211 RC14f1B ".rrII "A-2811 580 SiliconG SG723 

Silicon G ' SG105 Signetics 'LM211 Motorola MC14!581 Teledy'!l'S 723 , 
Teledyne 5 LMl05 Silicon G SG211 PMI OP·14 TI ,.A723 ' . 
TI LM1,05 Teledyne S LM211 / SS~1458 RC725' AMD 725 

LMl06 AMD LMl06 - , TI LM211 RCA , CA1458 PMI PM725 
TI' LMl06 i.M216 AMD LM216 5ignetics MC1458 I SSS725 

LMiD7 AMD LMl07 LM224 Motorola MLM224 Silicon G SG1458 RC733 AMD 733 
Intersil LMI07 SiliconG' SG224 TetedyneS 1458 Fairchild, ,.A733 I 
Motorola MLMi07 TI LM224 TI MC1458 Motorola MC1733 
Natiorial LMl07 LM239 MotoroIs MLM239 RC1488 EQr XR1488 ' Signetics ,.A733 
RCA ,CA1C7 SiliconG 5G239 , Motorola MC1488 Silicon G SG733 
Signetics LM107 TeledyneS LM239 Silicon G SG1488 TI , ,.A733 

, Silicon G SGl07 TI LM239 TI SN75188 RC741 AMD 741 
TI LMl07 LM2900 National LM2900, RC1489 Exar XR1489 Intarsil 7411 

' " 

,LM108 AMD LM108 LM2902 Motorola MLM2902 Motorola MC1489 , !l.\otorola MC1741 
Intarsil LM108 National LM2902 Silicon G SG1489 PMI OP-02 
Motorola MLM108 TI LM2902 TI SN75189 SSS741 

, 

• Discontinued -, 
The manufacturers report their devices can be used as diJect replacements, Performance details 
often, differ, so compare the specificatio,ns conSidering your requirement$, " 
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Raytheon Semiconductor RC8T24 Fairchild 8T24 RC963 TI SN16863 RM710 Taladyne S 710 
Motorola MC8T24 RC993 Motorola MC863 TI ,.A710 (cont'd) , Signetics 8T24 TI SN158093 RM711 Motorola MC1711 

RC8200 Signetics N8200 RC994 Motorola MC866 Signetics ,.A711. 
RCHI RCA CA741 \ RC8201 Signetics N8201 TI SN168094 Silicon G SG7tl 

Signetics ,.A741 RC8202 Signetics N8202 RC997 'MotOrola MC855 Taledyne S 711 ' 
Silicon G SG741 RC8203 ' Si9netics N8203 TI SN158097 TI ,.A711 
Teledyn$ S 741 RC8225 Intersil IM5601 RC999 Motorola MC852 RM723 AMD 723 
TI ,.A741 ' Signetics N8225 TI SN158092 Itltersil 

, 
723 

RC747 AMD 747 TI SN74S189 RM1614 Motorola MC1514 Motorola MC1~3 
Motorola MC1747 SN74S289 'iii TL514 RCA CA723 
PMI OP·04 RC8230 Signetics N8230 RM1537 Motorola MC1537 Signetics ,.A723 

SSS747 RC8231 Signetics N8231 RM1556 Motorola MC1656 SfliponG SG723 
Signetics ,.A747 RC8233 Signetics N8233 Signetics MC1556 Teledyne S 723 
Silicon G SG747 RC8234 ' Signetics N8234 SiliconG SG1556 TI ,.A723 
Teledyne S 747 ' RC8241 Signetics N8241 RM111118 Harria HA-211iO 1181 RM725 AMD 726 
TI ,.A747 RC8242 Signatics N8242 'Motorola MC1558 PMI PM725 

RC748 AMD 748 RC8243 Signetics N8243 PMI \ PM1558 SSS725 
Intersil 748 RC8250 Signatics N8250 SSS1558 RM733 AMD 733 

\ Motorola MC1748 RC8251 Signetics N8261 RCA CA1558 Fairchild ,.A733 
RCA CA748 RC8'252 Signetics N8262 Signetics MC1558 Motorola MC1733 
Sigrietics ,.A748 RC8260 Signetics N8250 SiliconG SG1668 Signetics ,.A733 

\ Silicon G SG748 RC8261 Signetics N8261 Teledyne S 1558 Silicon G SG733 
Teledyne S , 748 , RC8263 Signetics N8263 TI MC1568 TI ,.A733 
TI ,.A748 RC8264 Signetics N8264 RM2207 ' Exar XR2207 RM741 AMD 741 

RC7489 Intersil IM6601 RC8266 Si9netics ' N8266 RM2211 Exar XR2211 Intersil 741 
RC75107 Fairchild 75107 RC8267 Signetics N8267 RM2567 Exar ' XR2667 Motorola MC174i 

Motorola MC76107 RC8270 Signetics N8270 RM3503 Exar XR3503 
\ 

PMI OP·02 
TI SN75107 TI SN74178 Fairchild ,.A3603 SSS741 

RC75108 Fairchild 76108 RC8271 Signetics N8271 Motorola MC3503 RCA CA741 
'Motorola MC75108 TI SN74179 RM4136 'Exar XR4136" Signetics ,.A!41 
TI SN75108 RC8273 Signatics N8273 Fairc~ild ,.M136 Silicon G SG741 

RC75109 Fairchild 75109 RC8274 Signetics N8274 TI RM4136 Teledyne S 741 
TI SN75109 RC8280 Signetics N8280 RM4151 TI XR4151 TI ,.A741 

RC75110 Fairchild 75110 TI St<!74176 RM4152 n XR4152 RM747 AMD 747 
Motorola MC75110 RC8281 Signetics N8281 RM4156 TI XR4156 Motorola MC1747 
TI SN75110 RC8290 , Signetics N8290 RM4194 Exar XR4194 PMI "PM747 

tRC7520 Signetics 7520 8290 RM4531 Signetics SE531 SSS747 
Silicon G SG7520 11 SN74196 RM4558 , Motorola MC4658 Signetics ,.A747 I 

TI SN7520 Re8291 Signetics , N82Ql RCA ,CA1558 Silicon G SG747' 
tRC7521 Signetics 7521 TI SN74197 I SiliconG SG1558 Teledyne S 747 

Silicon G SG7521 iRC9~O Motorola MC830 TI RM4558 TI : ,.A747 
n SN1521 TI SN15830 RM55107 Fairchild 55107 RM748 AMD 748 

RC7522 Motorola MC7522 RC932 Motorola MC832 Motorola MC55107 Intersil '748 
Si9netics 7622 TI SN15832 TI SN55107 Motorola MC1748 
Silicon G SG7522 RC933 Motorola MC933 RM65108 Fairchild 55108 RCA CA748 
TI SN7522 

, 

TI , SN16833 TI SN55108 Signetics ,.A748 
RC7523 Motorola MC7523 RC934 MOtorola MC934 RM55109 Fairchild 55109 Silicon G SG748 

Sigretics 7623 TI SN15834 TI SN55109 Teledyne S 748 
Silicon G SG7523 RC935 Motorola' MC835 RM55110 Fairchild 551-10 TI SN52748 
TI SN7523 TI SN15835 TI SN65110 RM8Tl3 Fairchild' 8T13 

RC75235 TI SN75235 RC936 Motorola MC836 RM5524 Fairchild 5524 RM8Tl4 Fairchild \ 8T14 , 
'RC7524 Fairchild 7524 RC937 Motorola MC837 TI SN5524 RM930 Motorola MC930 

Motorola MC7624 TI SN15837 RM5526 Fairchild 5525 TI SN15930 
Signetics 7524 RC940 Motorola / MC840 TI SN5525 RM932 Motorola MC932 
Silicon G SG7524 RC941 Motorola MC841 RM55325 Fairchild 65325 TI SN15932 
TI SN7524 RC944 Motorola,.. MC844 Motorola MC55325 RM933 Motorola MC933 

RC7525 Fairchild 7525 TI SN15844 TI SN55325 TI SN15933 
Motorola MC7626 RC945 Motorola MC845 RM555 AMO SE665 RM934 Motorola MC934 
Signetics 7526 TI SN15846 Fairchild ,.A665 TI SN15934 
Silicon G SG7525 RC946 Motorola MC846 Intersil SE556 RM936 ' Motorola Me935 
n SN7525 TI SN15846 Uthic Sys LS555 TI SN15935 

RC7528 Fairchild 7528 RC948 Motorola MC848 Motorola MC1555 , RM936 Motorola MC936 
Silicon G SG7528 TI SN15848 Signetics SE555 11 SN15936 
TI 'SN7528 RC949 Motorola MC849 Silicon G SG655 J RM937 Motorola MC937 

RC7629 Fairchild 7629 TI SN15849 TI SE555 TI SN15937 
Silicon G SG7529 RC950 Motorola MCS50 RM6SS Fairchild ,.A556 RM940 ~otorola . MC940 
'1'1 SN7529 TI SN15850 MotOrola MC3556 RM941 Motorola MC941 

RC75325 Fairchild 75325 RC951 Motorola MC851 , Silicon G lIG556 RM944 Motorola MC944 
Motorola MC75325 TI SN15851 TI SE556 'T! SN16944 
Silicon G SG75325 RC957 Motorola MC857 RM592 Motorola SE692 RM945 Motorola MC945 

'RC8T09 Signetics 8T09 TI SN15857 Signetics SE592 TI SN15945 
RC8TlO Signetics ilTlO ' Re958 Motorola MC858 RM702 Motorola MC1712 RM946, Motorola MC946 
RC8Tl3 Fairchild 8T13 TI SN15858 n ,.A702 TI SN15946 

Motorola MC8T13 RC961 Motorola MC861 RM709 Motorola MC1709 RM947 TI SN15947 
Signetics 8Tl3 n SN1586'1 Signetics 1'o~09 RM948 Motorola MC941! 

RC8Tl4 FairChild 8T14 RC962 Motorola MC862 Teledyne S TI SN15948 
Motqrola MC8Tl4 TI SN15862 TI ,.A709 RM949 Motorola MC949 
Signetics 8Tl4 RC9621 Fairchild 9621 RM710 Motorola MC1710 _TI SI'l15949 

RC8T23 fairchild 8T23 RC9622 Fairchild, 9622 S!gnetics ,.A710 / RM950 Motorola MC950 
Signetics 8T23 RC963 Motorola MC863 Silicon G SG710 ' , TI SI'l15950 

I 

t Discontinued 

1142 
Bold face device numbers indicate manuracturers' data is provided in the Ie Master on th~ pages noted, 

Ie MASTER 1977 



Manufacluiar I Replacement , IC MaSI8r 
Device SoiJrCIi Device Page 

Raytheon Semiconductor 
(cont'd) 

RM951 Motorola, MC951 
TI SNI5951 

AM957 Motdfola MC957 
TI SNI5957 

AM958 Motorola ,MC958 
TI SN I 5958 

AM961 Motorola MC961 
TI SN15961 

RM962 Motorola 'MC962 
TI SNI5962 

RM9621 Fairchild 9621 
RM9622 Fairchild 9622 ' 
AM963 Motorola MC96S 

TI , SNI5963 
RM993 Motorola MC953 

TI SN159093 
RM994 Motorola ' ,MC956 

TI SNI59094 
RM997 Motorola MC955 

TI SNI59097 
AM999 Motorola MC952 

TI SNI59099 
RV4151 il XR4151 
RV4152 TI XR4152 
RV4156 TI XR4156 
SP3724 RCA CA3724 
'SP3725 RCA 00725 
54Lsoo Signetics ' 54LSOO 
54LSOI Signatics 54LSOI 
54LS02 • Signetics 54LS02 
54LS03 Signetics 541:.S03 
54LS04 Signetics 541$04 
54LS05 Signetics 54LS05 
54LS08 Signetics 54LS08 
54LS09 Signetics 54LS09 
54LSIO Signetics 54LSIO 
54LSI09 Signetics 54LSI09 
54LSII Signetics 54LSII 
54LSII2 Signetics 54LSII2 
54LSII3 Signetics 54LSII3 
54LSI14 Signetics 54LSII4 
54LS12 Signetics 54LSI2 
54LSI36 Signetics 54LSI36 
54LS138 Signetics 54ls138 
54LS139 Sig~etics 54LSI39 
54LS15 Sigrietics ' 54LSI5 

, 54LSI51 Signetics 54LSI53 
54LS157 Signetics 54LSI67 
54LS158 Signetics 54LSI58 
54LSI60 Signetics 54LSI60 
54LSI61 Signetics 54LSI61 
54LS162 Signetics 54LSI62 
54LSI63 Signetics 54LSI63 
54LS174 Signetics 54LSI74 
54LS175 , Signetics 54LSI75 
54LSi81 " Signetics 54LSI81 
54LS190 Signetics 64LSI90 
54LSI91 Signetics 54LSI91 

.54LSI92 Signetics 54LSI92 
!\,4LS193 Signetics 54LSI93 
54LSI94A Signetics 54LSI,94A 
54LS196A , Signetics 64LS195A 
54LSI96 Signetics 54LSI96 
54LSI97 Signetics 54LS19,7 
54LS20 Sigrietics 54LS20 
54LS21, Signetics 54~21 
54LS22 Signetics ' 54LS22 
54LS251 Signetics 54lS251 
54LS253 Signetics 54LS253 
54LS257 Signetics 54lS257 
54LS258 " Signetics 541:5258 
54LS26 Signetics 54LS26 
54LS27,\ Signetics 54LS27 
54LS28 ' Signetics 54LS28 
64lS283 Signatics 54LS283 
54LS295A Signetics 54LS295A 
54l$30 Signetics 64LS30 

• Discontinued 
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54LS32 Signetics 54LS32 CAl 558 PMI PMI558 00036 NPC SFC2036 
54LS33 Signetics 54LS33 SSSI558 'CA3038 Motorola MCI709 
54LS37 Signetics 54LS37 Raytheon RMI558 CA3039 Fairchild ,.,43039 
54LS38 Signetics 54LS38 Signetics MCI55S CA3044 Fairchild ,.,43064 
54LS386 'Signetics 54LS386 Silicon G SGI558 CA3045 Fairchild ,.,43045 -
54LS40 Signetics 54LS40 Teledyne S 1558 UthicSya LA3045 
54LS51 Signatics 54LS51 TI MCI558 National' ,l.M3045 
54LS54 , Signetics 54LS54 CA201 AD AD201 676 Plessey SL3045 
54LS55 Signetics ' 54LS55 AMD LM201 Sili,con G SG3045 
54LS670 Signetics 54LS670 Fairchild ,..4201 SG382! 
54LS73 Signetics 54LS73 Intersil LM201 Sprague ULS·2045 
54LS74 Signetics 54LS74 Motorola MLM201 CA3046 Fairchild' ,.,43046 
54LS76 Signetics 54LS76 , National LM201 Lithic Sys LA3046 
54LS78 Signetics 54LS78 Si9netics lM201 Motorola MC3346 
54LS83A Signetics 54LS83A SiliCOl\G SG201 , National LM3046 
54LS86 Signetics 54LS86 Silicon .. LM201 NPC SFC2046 
54LS95B Signetics 54LS958 l'eledyne S LMiOI Plessey SL3046 
54170 Fairchild 54170 Ti LM201 Silicon G SG3046 

TI SN54170 CA207 AMD LM207 SG382 I 
'Fairchild ,.,4207 Spfague ' ULN·2046 

RCA Solid State Division Intersil LM207 CA3049 Uthic Sys LA3049 
Motorola MLM207 Silicon G SG3822" 
Netional LM207 CA3053 Uthii: SyS LS3053 

CA101 AD AD101 676' Raytheon LM207 CA3064 Fairchild ,.,43054 
AMD LMIOI Signetics LM207 Motorola CA3064 
Fairchild ,.,4101 Silicon G SG207 National LM3054 
Intersil LMIOI TI LM207 NPC SFC205'" 
Motorola MLMIOI CA20a AD AD208 676 Silicon G S(;3822 
National LMIOI AMD lM208 Sprague ULN·2054 
NPC SFC2121 Fairchild ,.,4208 CA3055 Silicon G SG300 

' Signetics LMIOI 
\ 

Intelllil LM208 CA3056 Motorola MC1741 
SiliconG SGIOI Motorola MLM208 CA3058 Plessey SL44,7 
Teledyne S LMl0l National LM208 Silicon G SG3058 
TI LMl01 NPC SFC2208 CA3059 Motorola CA3059 

,CAI07 AMD LMI07 PMI PM208 Plessey SL448 
Intersil LMl07. Raytheon LM208 Silicon G SG3059 
Motorola MLMI07 Signetics LM208 CA3064 Fairchild ,.,43064 
National WI07 Silicon G SG208 MotOrola MCI364 
Raytheon LMI07 0011 AMD . LM211 Sprague ULN·2264 
Signetics LMI07 InterSil LM211 00065 Fairchild ,.,43065 
Silicon G ,SGI07 ' Motorola MLM211 Motorola MCI368 
TI LMI07 National LM211 Sprague ULN·2166 

CAl 08 AMD LMI08 NPC SFC221I ' CA3066 Fairchild ,.,43066 
Fairchild ,.,4108 Raytheon LM211 , CA3067 Fairchild ,.,43067 ' 
Motorola MLMI08 . Signetics LM211 CA307 AMD' LM30] 
Netional LMI08 SilieonG SG211 Fairchild ,.,4307 
PMI PM108' Teledyne S LM211 Intarsil LM307 
R~n LM108 TI LM211 Motorola MLM307 
Signetics LMI08 00111 Motorola MCI357 National LM307 
SiliCon G SGI08 Sprague ULN·211 1 Raytheon LM307 

CA111 AMD LMIII 0039 Motorola MLM239 , Signetics LM307 
Intersil LMIII Silicon G SG239 Silicon G SG307 
Motorola MLMIII Teledyne S LM239 TI LM307 
National LMIII '1'1 LM239 CA3070 Fairchild ,.,4780 
NPC SFC211 I CA301 

:rchild,' 
AD301 676. Sprague ULN·2124 

'. 
Raytheon ' lMIII \ ,.,4301 CA3071 Fairchild ,.,4781 
Sign'etics LMIII Intelllil LM301 I Sprague UlN·2127 
Silicon G SGIII . Motorola MLM301 CA3072 Fairchild ,.,4746 
TeledyneS LMIII Nation,al LM301 Sprague UlN·2114 
TI LMIII NPC SFC2301 CA3075 Fairchild ,.,43075 

CAI310 Motorola MCI310 Raytheon W301 Motorola MCI375 
Sprague ULN·2210 SignetiJ:s W30l, Sprague ULN·2129 

CAl 391 Sprague UlN·229I SiliconG SG301 00076 1 Fairchild ,..43076 
CAI398 ' Motorola MCI398 Teledv/le S W301 CA3079 ' Plesaey Sl449 

Spragua ULN·2298 'TI LM301 SilicOlJG SG3079 
CAI458 Fairchild ,.,41458 00011 Motorola MCI590 CA308 AD AD308 676 

Herril HA-Z8Ii 680 CA3012 I~ola MCI590 ' AMD LM30S 
Motorola MCI458 CA3013 Motorola / MCI355 Fairchild ,.,4308 
Natiorial LMI458 CA3014 Motorola MCI357 Intelllil lM308 
PMI OP·14 CASOI8, Fairchild ,..43018 MOIorola ' MLM308 

, 55S1458 Uthic Sys LA3018 National LM308 
!laytheon RCI458 NPC ~FC2018 NPC SFC308 
Signetics MC1.458 SiliconG SG381S PMI PM308 
SilicOn G SG1458 00019 Fairchild ,.,43019 - Raytheon ~M308 
TeledyneS \,1458 CA3026 Fairchild ,.,43026 Signetics LM308 
TI MCI468 u,hic Sys lA3026 Silicon G SG308 

CAl 541 Motorola MCI441 Silicon G ' SG3822 00081 Silieon G SG3081 
CAl 558 Fairchild ,.,41568 CA3028 UthicSys ,LS3028 Sprague ULN'2081 

Hinil HA-Z160 6!' teA3031 Motorola 'MC1712 CA3082 Silicon G SG3082 
Motorola MCI658 teA3032 Motorola' MC1712 Sprague ULN'2082 
National LMI558 00036 Fairchild ,.,43036 ' 00083 Silicon G SG3083 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ; so compare the specifications cgnsidering your requirements, 
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RCA Solid State Division CA741 lotarsil 741 CD4007 GI M~M4007 CD4016 Harris HD4015 

(cont'd) MOtO(oia MC1741" Harris HD4007 Mitel SlL4015 
National LM741 M~el SIL4007 Motorola MC14015 
NPC SFC2741 Motorola MC14007 7 Nation.!1 CD4015 

CA3086 Fairchild ,..43086 PMI OP-02 National CD4Q(j7 SGS HBF4015 
Lithic Sys LA3086 PM741 SGS HBF4007 Solijron CM4015 
Motorola MC3386 SSS741 Solitron CM4007 SSS SCL4015 
National LM3086 Raytheon RC741 SSS SCL4007 SW SW4015 
Plessey 'SL3086 RM741 TI TP4007 TI TP4016 
Silicon G SG3086 Signetics ,.A741 Toshiba TC4007 C04018 AD AD71118 430 

CA3089 ' Fairchild ,..43089 Silicon G SG741 CD4008 Fairchild F4008 Fairchild F4016 
SGS TOAltOO Teledyna 5 741 Harris ,HD4008 M~el SIL4016 
Sprague ULN-2289 TI ,.A741 Motorola MC14008 Motorola MC,14016 

CA311 AMD LM311 CA747 AMD 55S747 National CD4008 National CD4016 
Fairchild ,.A311 747 SGS 

/ 
HBF4008 Solitron ,CM4016 

\ Int8f1il LM~ll Fairchild ,.A747 Solitron CM4008 SSS SCL4016 
Motorola MLM311 Intarsil ' SSS747 SSS SCL4008 TI TP4016 :, 
National LM311 Motorola' MC1747 TI TP4008 CD4017 Fairchild F4017 
,NPC SFC3111 National LM747 Toshiba TC4008 Harris HD4017 
Raytheon' LM311 PMI OP-04 CD4009 National CD4009 M~el SIL4017 
Signetics LM311 PM747 SGS HBF4009 Motorola MC14017 
Silicon G SG311 SSS747 Solitron CM4009 National CD4017 
Teledyne S LM311 Raytheon RC747 SSS SCL4009 SGS HBF4017 
TI LM311 RM747 TI TP4009 Solitron CM4017 

CA3120 Sprague ULN-2125 I Signetics ,.A747 TOShiba TC4009 SSS SCL4017 
CA3121 Sprague ULN-2269 SiliconG SG747 CD4010 Mitel SIL4010, SW SW4017 , 
CA3123 Sprague ULN-2137 Teledyne S 747 Netional CD4010 TI TP4017 
CA3126 Fairchild ,.A787 TI ,.A747 SGS HBF4010 Toshiba TC4017 

Sprague ULN-2262 CA748 AMD 748 Sol~ron GM4010 CD40,18 Fairchild F4018 
CA3146 Silicon G SG3146 Fairchild ,.A748 SSS SCL4010 Harris HD4018 
CA3183 Silicon G SG3183 Intersil 748 TI TP4010 Mitel SIL4018 
CA324 Motorola MLM324 Motorola MC1748 Toshiba TC4010 National CD4018 

National LM324 National LM748 CD401Q6 Motorola MC14584 SGS H8F4018 
, Signetics LM324 Raytheon RC748 National CD40106 Solitron CM4018 
SiliconG SG324 RM748 MM74C14 SSS SCL4018 
TI ' LM324 Signetics ,.A748 'CD4011 

, 
Fairchild F4011 TI TP4018 

00302 Motorola MC3302 SiliconG SG748 GI MEM4011 Toshiba TC4018 
Silicon G SG3302 SG748 Harris HD4011 CD4019 Fairchild F4019 

CA339 Motorola MLM339, Teledyne S 748 Mitel SIL4011 Harris HD4019, 
National LM339 n ,.A748 SIL4911 Mitel SIL4019 
Raytheon LM339 ,.A748 Motorola MC14011 Motorola MC14519 
Signetics LM339 CA758 Sprague ULN:2244 National CD4011 ' National C04019 
Silicon G SG339 CAB 10 Motorola MC1384 - SGS HBF4011 SGS HBF4019 
Teladyna S LM339 SGS TBA810 ' Solitron CM4011 Solitron CM4019 
TI LM339 CDP1802 ' Hughes HMPC1802, SSS, SCL4011 SSS SCL4019 

~3401 Motorola MC3401 CD4000 Harris HD4000 SW SW4011 SW SW4019 
tCA3458 RCA CA)458 Mitel SIL4000 TI TP4011 TI TP4019 
tCA3558 RCA CA1668 Motorola MC14000 ' Toshiba TC4011 Toshiba TC4019 
tCA3741 RCA CA741 Salitron CM40Q0 CD4012 Harris HD4012 CD40192 Fairchild F40192 
tCA3747 RCA CA747 SSS SCL4000 Mitel SIL4012 National CD40192 
tCA3748 RCA CA748 TI TP4000 SIL4912 MM74C192 
CA655 AMD NE555 CD4001 Fairchild F4001 Motorola MC14012 CD40193 Fairchild F40193 -

SE555 GI MEM4001 National CD4012 National CD40193 " 

Exar XR565 Harris HD4001 SGS HBF4012 MM74C193 
Intersil NE555 Mitel' SIL4001 Solitron CM4012 CD40194 Fairchild F40194' 
Lithic Sys LS555 SIL4901 SSS SCL4012 C040196 Fairchild F40196 
MotOrola MC1455 Motorola' MC14001 SW SW4012 CD4020 Fairchild F4020 

MC1655 National CD4001 TI TP4012 Harris HD4020 
National LM655 SGS ' HBF4001 ToShiba , TC4012 Mitel SIL4020 
Raytheon RC666 Salitron CM4001 CD4013 Fairchild F4013 Motorola MC14020 

RM656 SSS SCL4001 GI MEM4013 National CD4020 
Signetics NE555 SW SW4001 Harris HD4013 SGS HBF4020 

'Silicon G SG555 TI ,TP4001 Mitel SIL4013 Sol~ron CM4020 
, ' TI NE655 Toshiba TC4001 Motorola MC14013 SSS SCL4020 

SE~55 CD4002 Fairchild F4002 SGS HBF4013 SW SW4020 
CA723 AMD 723 Harris ,HD4002 Solitren CM4013 TI TP4020 

Fairchild ,.A723 Motorola MC14002 SSS SCL4013 Toshiba rC4020 
Intersil 723 . Netional CD4002 SW SW4013 CD4021 ' Fairchild F4021 
Motorola MCI723 SGS HBF4002 n TP4013 Harris HD4021 
National LM723 Salitron CM4002 Toshiba TC4013 Mitel SIL4021 
NPC SFC2723 " SSS SCL4002 CD4014 Fairchild F4014 MotorOla MC14021 
Raytheon RC723 SW SW4002 Harris HD4014 National CD4021 
Signetia ,.A723 TI TP4002 Mitel SIL4014 Solitren , CM4021 
Silicon G SG723 ,Toshiba TC4002 Motorola MC14014 SSS SCL4021 
Teledyne S 723 CD4006 Fairchild F4006 National CD4014 ' SW SW4021 
TI ,.A723 Harris HD4006 SGS HBF4014 TI TP4021 

CA741 AD AD741 676 Motorola MC14006 Solitron CM4014 Toshiba TC4021 
AMD S8S741 National CD4006 SSS SCL4014 CD4022 Fairchild F4022 

741 Salitron CM4006 n TP4014 Harri~ HD40n 
Fairchild ,.A741 SSS SCL4006 Toshiba TC4014 Mitel' SIl4022 
Intarsil SSS141 CD4007 Fairchild F4007 CD4015 Fairchild ' F4015 Motorola MC14022 

-

t Discontinued 
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RCA Solid State Division 
(cont'd) 

CD4022 National CD4Q22 
SGS HBF4022 
Solitron CM4022 
SSS SCL4022 

, TI TP4022 
Toshiba . TC4022 

CD4023 fairchild . f4023 
Harris H04023 
Mitel SIL4023 

SIL4923 
Motorola MC14023 
National CD4023 
SGS HBf4023 
Solitron CM4023 
SSS 'SCL4023 
SW SW4023 
TI TP4023 
Toshiba TC4023 

CD4024 fairchild f4024 
Harri.s HD4024 , Mitel SIL4024 

',Motorola MC14024 
National CD4024 

, 
SGS HBf4024 
Solitron CM4024 
SSS SCL4024 
SW SW4024 
TI TP4024 
Toshiba TC4024 

CD4025 fairchild f4025 
Harris HD4025 
Mitel SIL4025 
, SIL4925 
Motorola MC14025 
National C04025 
SGS HBf4025 
Solitron CM4025 
SSS, SCL402'5 
SW SW4025 
TI TP4025 
Toshiba TC4025 

CD4026 Solitron CM4026 
SSS SCL4026 

C04027 fairch!ld f4027 . 
Harris HD4027 
Mitel SIL4027 
Motorola MC14027 
National C04027 
SGS HBf4027 
Solitron CM4027 
SSS SCL4027 
SW SW4027 
TI TP4027 
Toshiba TC4027 

CD4028 fa;rchild f4028 
Harris HD4028 
Mitel SIL4028 
Motorola MC14028 
Nati.onal C04028 
SGS HBf4028 
Solitron CM4028 
SSS SCL4028 
SW SW4028 
TI TP4028 
Toshiba , TC4028 

CD4029 fairchild f4029 
Harris H04029 
Mitel SIL4029 
National C04029 
SGS HBf4029 
Solitron CM4029 
SSS SCL4029 
SW SW4029 
TI TP4029 
Toshiba TC4029 

CD4030 fai,child f4030 
Harris HD40~0 

• Discontinued 
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i 

CD4030 Mitel SIL4030 CD4046 Mitel SIL4046 CD4069 
National CD4030 Motorola MC14046 
SGS HBf4030 Soutron CM4046, 
Solitron CM4030 SSS SCL4046 
SSS SCL4030 CD4047 Fairchild f4047 
SW SW4030 Solitron CM4047 
TI TP4030 TI TP4047 
Toshiba TC4030 Toshiba TC4047 CD4070 

CD4031 fairchild f4031 CD4048 National CD4048 
National CD4031 Solitron CM4048 

CD4032 Motorola MC14032 C04049 fairchild f4049 
Solitron CM4032 GI MEM4049 
Toshiba TC4032 Harris HD4049 

CD4033 SGS HBf4033 Mitel SIL4049 
Solitron CM4033 Motorola MC14049 CD4071 
SSS SCL4033 National CD4049 

C04034 fairchild f4034 SGS HBF4049 
Motorola MC14034 Solitron CM4049 
Solrtron CM4034 SSS SCL4049 
SSS SCL4034 SW SW4049 
Toshiba TC4034 TI TP4049 CD4072 

CD4035 fairchild f4035 Toshiba TC4049 
Harris HD4035 Cp4050 Fairchild f4050 
Mitel SIL4035 GI MEM4050 
Motorola MC14035 Harris HQ4050 
National C04035 Mitel SIt4050 
SGS HBf4035 Motorola MC14050 C04073 
Solitron CM4035 National CD4050 
SSS SCL4035 SGS HBf4050 
TI TP4035 Solitron CM4050 
Toshiba TC4035 SSS SCL4050 

CD4036 Solitron CM4036 SW SW4050 
CD4037 Solitron CM4037 TI TP4050 C04075 . 
C04038 Motorola MC14038 Toshiba TC4050 

Solitron CM4038 CD4051 fairchild f4051 
Toshiba TC4038 Harris H04051 

CD4039 Solitron CM4039 Mrtel SIL4051 
C04040 fairchild f4040 National CD4051 

Harris HD4040 Solitron CM4051 CD4076 
Mitel SIL4040 SSS SCL4051 
Motorola MC14040 TI TP4061 
National C04040 CD4062 fairchild f4052 
Solitron CM4040 Harris HD4062 
SSS SCL4040 Mitel SIL4052 
TI TP4040 National CD4052 
Toshiba TC4040 I Solitron CM4052 / 

CD4041 fairchild F4041 SSS SCL4052 
Solitron CM4041 TI TP4052 
SSS SCL4041 CD4053 fairchild f4053 CD4077 

CD4042 fairchild f4042 GI MEM4053 
Harris HD4042 Mitel SIL4053 
Mitel SIL4042 National . , CD4053 
Motorola MC14042 Solitron CM4053 CD4078 
National C04042 SSS SCL4053 
SGS HBF4042 TI TP4053 
Solitron CM4042 C04055 Mitel SIL4055 
SSS. SCL4042 CD4056 Mitel ~IL4056 
TI TP4042 CD4060 Mitel SIL4060 
Toshiba TC4042 SSS SCL4060 

CD4043 fairchild F404.3 CD4061 Toshiba TC4061 CD4081 
Harris HD4043 CD4066 fairchild f4066 
Mitel SIL4043 Harris HD4066 
Motorola MC14043 Mitel SIL4066 
National CD4043 National CD4066 
Solitron CM4043 SGS HBF4066 
SSS SCL4043 Solitron CM4066 
TI TP4043 CM4116 CD4082 
Toshiba TC4043 SSS SCL4066 

C04044 Fairchi.ld f4044 CD4067 fairchild f4067 
Harris HD4044 C04068 Fairchild f4068 
Mitel SIL4044 Mitel SIL4068 
Motorola MC14044 SIL4968 
National CD4044 Motorola MC14068 CD4085 
Solitron CM4044 SSS SCL4068 CD4086 
SSS SCL4044. TI TP4068 CD4093 
TI TP4044 Toshiba TC4068 CD4094 
Toshiba TC4044 CD4069 fairchild f4069 CD4098 

CD4045 SGS HBf4045 Harris HD4069 C04099 
Solitron CM4045 HD54C04 C04502 
SSS SCL4445 HD74C04 CD4508 

CD4046 fairchild f4046' Mitel SIL4069 

The manufacturers report their devices can be used as direct replacements, Performance details' 
often differ, so compare the specifications considering your requirements. 

I Replacement IC.Master 
SoUrte Device Page 

Motorola MC14069 
National CD4069 

MM54C04 
MM74C04 

SSS SCL4069. 
TI TP4069 
Toshiba TC4069 
fairchild f4070 
Harris HD4070 
Mitel SIL4070 
National CD4070 

MM74C86 
Solitron CM4030 
SSS SCL4070 
fairchild f4071 
Mitel SIL4071 
Motorola MC14071 
SSS SCL4071 
TI TP4071 
Toshiba TC4071 
fairchild F4072 
Mitel SIL4072 
Motorola MC140n 
SSS SCL40n 
TI TP4072 
Toshiba TC4072 
fairchild f4073 
Mitel SIL4073 
Motorola MC14073 
SSS SCL4073 
TI TP4073 
Toshiba TC4073 
fairchild f4075 
Mitel SIL4075 
Motorola MC14075 
SSS SCL4075 
TI' TP4075 
Toshiba TC4075 
Fairchild f4076 
Harris HD4076 

H054C173 
HD74C173 

Mitel SIL4076 
Motorola MC14076 
National C04076 

MM54C173 
MM74C173 

SSS SCL4076 
fairchild f4077 
Mitel SIL4077 
Solitron CM4077 
SSS SCL4077 
fairchild f4078 
Mitel SIL4078 

SIL4978 
Motorola MC14078 
SSS SCL4078 
TI TP4078 
Toshiba TC4078 ~ 

Fairchild f4081 
Harris 'HD4081 
Mitel SIL4081 
Motorola MC14081 
SSS $Ct4081 
TI TP4081 
Toshiba TC4081 
fairchild F4082 
Mitel SIL4082 
Motorola MC14082 
SSS SCL4082 
TI TP4082 
Toshiba TC4082 
fairchild f4085 
fairchild F4086 
SSS SCL4093 
SSS SCL4094 
Mitel SIL4098 
fairchild f4099 
Mitel SIL4502 
Mitel SIL4508 
Motorola MC14508 
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RCA Solid State Division SGS-ATES Semiconductor pA709 . !'4ational LM709 pA78L62 Fairchild pA78LOS 

(cont'd) Raytheon RC709 pA78MG Fairchild pA78MG 
RM709 pA78M05 Fairchild pA78M05 

HBF4p01 RCA CD4001 Teledyne S 709 pA78M06 Fairchild pA78M06 
CD4508 Solitron CM4508 SSS SCL4001 TI pA709 pA78M08 Fairchild pA78M08 

SSS SCL4508 HBF4002 RCA CD4002 pA710 Fairchild pA710 pA78M12 Fairchild pA7BM12 
Toshiba TC450S SSS SCL4002 Motorola MC1710 pA78M15 Fairchild pA78M15 

CD4510 Mitel SIL4510 HeF4007 RCA CD4007, National LM710 pA78M20 Fairchild pA78M20 
National CD4510 SSS SCL4007 Raytheon RC710 pA78M24 Fairchild pA78M24 
SSS SCL4510 HBF4008 RCA CD4008 RM710 pA7805 Fairchild pA7805 

CD4511 Fairchild F4511 SSS SCL4008 Silicon G SG710 pA7806 Fairchild pA7806 
Mitel SIL4511 HBF4009 RCA CD4009 Teledyne S 710 pA7808 Fairchild pA7808 
Motorola MC14511 SSS SCL4009 TI pA710 pA7812 Fairchild pA7812 
National CD4511 HBF4010 RCA CD4010 pA711 Fairchild pA711 pA7815 Fairchild pA7815 
Solitron CM4511 SSS SCL4010 Motorola MC1711 pA7818 Fairchild pA7818 
SSS SCL4511 HBF4011 RCA CD4011 National LM711 pA7824 Fairchild pA7824 
TI TP4511 SSS SCL4011 Raytheon RC711 pA79G Fairchild pA79G 

CD4514 Fairchild F4514 HBF4012 RCA CD4012 RM711 pA79MG Fairchild . pA79MG 
Mitel SIL4514 SSS SCL4012 Silicon G SG711 DM8880 National DS8880 
Motorola MC14514 HBF4013 RCA CD4013 Teledyne S 711 LF155 National LF155 
Solitron CM4514 SSS SCL4013 TI pA711 LF156 National LF156 
SSS SCL4514 HBF4014 RCA CD4014 pA723 AMD 723 LF157 National Lf157 
Toshiba TC4514 SSS SCL4014 Fairchild pA723 LF255 National LF255 

CD4515 Fairchild F4515 HBF4016 RCA CD4016 Intersil 723 LF256 National LF256 
Mitel SIL4515 CD4066 Motorola MCl723 LF257 National LF257 
Motorola MC14515 SSS SCL4016 National LM723 LF355 National LF355 
Solitron CM4515 HBF4017 RCA CD4017 Raytheon RC7i3 LF356 National LF356 
SSS SCL4515 SSS SCL4017 RM723 LF357 National LF357 
Toshiba TC4515 , HBF4020 RCA CD4020 RCA CA723 LM101 AMD LM10l 

CD4516 Fairchild F4516 SSS . SCL4020 Silicon G SG723 Fairchild pAl0l 
Harris H014516 HBF4021 RCA CD4021 Teledyne S 723 Intersil LM101 
Mitel SIL4516 SSS. SCL4021 TI pA723 Motorola MLM101 
Motorola MC14516 HBF4022 RCA CD4022 pA733 AMD 733 RCA CA101 
National CD4516 SSS SCL4022 Motorola MC1733 Silicon G SG101 
SSS SCL4516 HBF4023 RCA CD4023 National LM733 Siliconi. LM101 

CD4518 Fairchild F4518 SSS S.CL4023 Raytheon RC733 Teledyne S LM10l 
Harris HD14518 HBF4024 RCA CD4024 RM733 TI LM10l 
Mitel SIL4518 SSS SCL4024 Silicon G SG733 LM107 AMD LM107 
Motorola MC14518 HBF4025" RCA CD4025 TI pA733 Fairchild pAl07 
National CD4518 SSS SCL4025 pA740 Fairchild pA740 Intersil LM107 
SSS SCL4518 H8F4027 RCA C04027 Intersil 740 Motorola MLM107 
TI TP4518 SSg SCL4027 National LH740 Raytheon LM107 
Toshiba TC4518 HBF4028 RCA CD4028 pA741 AD AD741 575 RCA CA107 

CD4520 Fairchild F4520 HBF4029 RCA C04029 AMD 741 Silicon G SG107 
Harris HD14520 SSS SCL4029 Fairchild pA741 TI LM107 
Mitel SIL4520 HBF4035 RCA CD4035 Intersil 741 LMl08 AMD LM108 
Motorola MC14520 SSS SCL4035 Motorola MC1741 Fairchild pAl08 
National CD4520 HBF4040 RCA CD4040 National LM741 Moto,ola MLM108 
SSS SCL4520 SSS SCL4040 PMI SSS741 Raytheon LM108 
TI TP4520 L201 Sprague ULN·2001 Raytheon RC741 RCA CA108 
Toshiba TC4520 L202 Sprague ULN·2002 RM741 Silicon G SG108 

CD4527 Motorola MC14527 L203 Sprague . ULN·2003 RCA CA741 LM109 Fairchild pAl09 
SSS SCL4527 Ml024 In SAA1024 ' Silicon G SG741 Motorola MLM109 

CD4532 Fairchild F4532 Ml025 In SAA1025 Teledyne S 741 Silicon G SG109 
Motorola MC14532 TAA661 NPC TAA661 TI pA741 TI LM109 
Toshiba TC4532 TAA930 NPC TAA930 pA747 AMD 747 LMll1 AMD LMll1 

CD4555 Fairchild F4555 TBA510 Fairchild TBA510 Fairchild pA747 Motorola MLMll1 
Motorola MC14555 TBA520 Fairchild TBA520 Motorola MC1747 Silicon G SGll1 
SSS ,SCL4555 TBA530 Fairchild TBA530 National LM747 TI· LMll1 

CD4556 Fairchild F4556 TBA540 Fairchild TBA540 PMI SSS747 LM124 AMD LM124 
Motorola MC14556 TBA560 Fairchild TBA560 Raytheon RC741 

, 
Motorola MLM124 

SSS SCL4556 TBA641 Fairchild pA706 RM747 Silicon G SG124 
MW41 04 Mostek MK4027 TBA641 RCA CA747 TI LM124 

TBA800 Fairchild . TBA800 . Silicon G SG747 LM139 AMD LM139 

Rockwell, Microelectronic NPC TBA800 Teledyne S 747 Motorola MLM139 

Div. TBA81 0 Fairchild TBA810 TI pA747 Silicon G SG139 
Motorola MC1384 pA748 AMD 748 TI LM139 
RCA CA810 Fairchild pA748 LM201 AMD LM201 

1103 AMI Sl103A 834 SGS TBA810 Intersil 748 Fairchild pA201 
1604 EA EA4096 Signetics T8A81 0 Motorola MC1748 Intersil LM201 

Mostek MK4096 TBA920 Fairchild TBA920 National LM748· Motorola MLM201 
NPC TBA920 Raytheon RC748 ,RCA CA201 

Scientific Micro Systems T~A970 Fairchild TBA970 RM748 Silicon G SG201 
TBA990 Fairchild TBA990 RCA CA748 Teledyne S LM201 
TCA900 NPC TCA900 Silicon G SG748 TI LM201 

SMS300 Signetics 8X300 Teledyne S 748 LM207 AMD LM207 
SMS360 Signetics 8T32 Signetics TI pA748 Fairchild pA207 
SMS361 Si9netics 8T33 . pA78G Fairchild pA78G Intersil LM207 
SMS362 Signetics 8T36 pA78L05 Fairchild pA78L05 Motorola MLM207 
SMS363 Signetics 8T35 pA70~ Fairchild pA709 pA78L12 Fairchild pA78L12 Raytheon LM207 

Motorola MC1709 pA78L 15 Fairchild pA78L15 RCA CA207 

• Discontinued 
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Signetics (cont'd) 

LM207 Silicon G SG207 
TI LM207 

LM208 AMD LM208 
Motorola MLM20B 
Silicon G SG20B 

LM209 Fairchild ,.A209 
Motorola MLM209 
Raytheon LM209 
Silicon G SG209 
TI LM209 

LM211 AMO LM211 
Motorola MLM211 
Silicon G SG211 
Teledyne S LM211 
TI LM211 

LM224 AMO LM224 
Motorola MLM224 
Silicon G SG224 
TI LM224 

LM239 AMO LM239 
Motorola MLM239 
SilicdnG SG239 
TI LM239 

LM301 , AMO LM301 
Fairchild ,.A301 
Intersil LM301 
Motorola MLM301 
National LM301 
Raytheon LM301 
RCA CA301 
Silicon G SG301 
Teledyne S LM301 
TI LM301 

LM307 AMO LM307 
Fairchild ,.A307 
Intersil LM307 
Motorola MLM307 
National LM307 
Raytheon LM307 
RCA CA307 
SiticonG SG307 
TI LM307 

LM308 AMO LM308 
Fairchild ,.A308 
Motorola MLM308 
National LM308 
Raytheon LM308 
RCA CA30a 
Silicon G SG308 

LM309 Fairchild ,.A309 
Motorola MLM309 
Raytheon LM309 
Silicon G SG309 
TI LM309 

LM311 AMO LI.1311 
Moto;ola MLM311 
Raytheon LM311 
SiliconG SG311 
Teledyne S LM311 
TI SN72311 

LM324 AMO LM324 
Motorola MLM324 
Silicon G SG324 
TI LM324 

LM329 TI LM329 
LM339 AMO LM3-39 

Motorola' MLM339 
Silicon G SG339 

MC1456 Motorola MC1456 
Raytheon RC.1556 
Silicon G SG1456 
TI MC1456 

MC1458 Faiichild MC1458 
Motorola MC1458 
National LM1458 
Raytheon RC1458 
RCA CA1458 
Silicon G SG1458 

t~t>iscontinued 
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MC145B Teledyne S 145B N8H70 TI SN74Hli NB2S11O TI SN74S314 
TI MC1458 N8H80 ITT ITT74HOO NB2S111 TI SN74S214 

MC1495 Silicon G SG1595, National OM74HOO N82S116 MMI 6531 
MC1496 Lithic Sys LS1496 TI SN74HOO National DM74S208 751 

Motorola MC1496 N8H90 ITT ITT74H04 TI SN74S200A 
National LM1496 National OM74H04 SN74S201 
Silicon G SG1496 TI SN74H04 N82S117 National D.74S20. 751 

MC1556 ¥otorola MC1556 N8T09 Raytheon RCBTOS TI SN74S300 
Raytheon RM1556 < NBTtO National DM8551 SN74S301 
Silicon G SG1556 Raytheon RC8TtO N82S123 Ha"l. HM7803 882 

MC1558 Motorola MC1558 TI SN74173 hltersil IM5610 
Raytheon RM1558 N8Tt3 Fairchild 8T13 MMI 6331 
RCA 'CA1558 , , Motorola MC8T13 National DM8578 702 
Silicon G SG1558 National OS7521 TI SN74S288 
TI MC1558 Raytheon RC8T13 NBZS'124 Intersil IM5610 

MC1596 Lithic Sys LS1596 N8T14 Fairchild 8T14 TI SN74S387 881 
Mot~ola MC1596 Motorola MC8T14 N82S126 Harris HPROM1024A 
SiliconG SG1596 National OS75122 tnt'" 3801 .85 

NE529 National LM361 Raytheon RC8Tt4 MMI 5300 
NE531 Raytheon RC4531 N8T22 ITT !TT74122 6300 
NE536' Fairchild ,.A740 National OM8601 National DM74S387 708 

Intersil NE536 Raytheon RCST22 TI SN54S387 881 
NE555 AMO NE555 RF8601 SN74S387 B81 

Exar XR555 TI SN74122 N82S129 Harris HPROM1024 
Fairchild ,.A555 N~T23 Fairchild 8T23 Intel 3821·' .&5 
Intersil NE555 Motorola MC8T23 Intersil IM5623 
Lithic Sys LS555 National' OSi5123 MMI 5301 
Motorola MC1455 Raytheon RC8r23 6301 
Raytheon RC555 TI SN75123 National DM74S2B7 708 
RCA CA555 N8T24 Fairchild 8T24 TI SN54S287 881 
Silicon G SG555 Motorola MC8T24 SN74S287 881 
TI NE555 National OS75124 N82S130 Fairchild 93436 

NE556 AMO NE556 Raytheon RC8T24 He"I. HM7620 8B2 
Exar XR556 TI SN75124 MMI 6305 
Fairchild ,.A556 N8T25 Motorola MC6880 TI SN74170 
Motorola MC3456 National 083826 485 N82S131 Fairchild 93446 
Raytheon RC556 N8T26 Motorola MC8T26 Herrle HM7821 882 
SiliconG SG556 National OS8826 MMI 6306 
Teledyne S 556 TI N8T26 National DM74S671 710 
TI NE556 N8T28 Motorola MC8T28 N82S138 HIrr" HM7842 882 

NE565 Motorola MLM565 N8T34 National OS8834 Intal 3806 689 
NE567 Exar XR567 N8T37 Motorola MC3437 MMI 6352 
NE592 Motorola MCl733 National OS8837 NatIOnal DM74S572 702 

NE592 N8T38 Motorola MC3438 DM74S672 712 
tNl004 Motorola MC1004 National OS8838 N82S137 ' Herrlt HM7843 882 
tNl006 Motorola MC1006 N8T380 National OS8836 Intel 3826, 898 
tNlOl0 Motorola MC1010 N8T51 National DS8856 MMI 6353 
tNl011 Motorola MClOll N8T54 National OM7448 N82S140 National DM87S295 714 
tN1012 Motorola MC1012 N8T59 National OS8857 N82S141 Nattonal DM87S298 714 
tNl013 Motorola MC1013 N8T74 Fairchild 9374 N82S16 Fairchild 93421 
tNl014 Motorola MC1014 National OS8672 Intersil IM5623 
tN1015 Motorola MC1015 N8T95 Motorola MC8T95 MMI 6531 
tNl016 Motorola MC1016 National OM8095 National DM74S200 704 
tNl0l7 Motorola MC10n N8T9S Motorola MC8T96. Raytheon RC5340 
tNl024 Motorola MC1024 National OM8096 TI SN54S201 
tNl025 Motorola MC1025 NeT97 MotorOla MC8T97 SN74S200A 
tN1027 Motorola MC1027 National OM8097 SN74S201 
'Nl033 Motorola MC1033 N8T98 Motorola MC8T98 N82S17 Fairchild 93411 
tNl039 Motorola MC1039 National OM8098 Intersil IM6533 
tN2010 MotOrola ; MC1160/236 ON7098 MMI 6530 
N3OO2 Intel 3002 OS8674 Natlona. DM748208 751 

tN5065 Motorola MC1358 N82S02 Raytheon RC5330 RaYtheon RC5330 
Sprague ULN·2165 N82S06 Intersil IM5523 TI SN54S301 

tN5070 Sprague ULN,2124 MMI 6~31 SN74S300 
tN5071 Fairchild ,.A781 Raytheon RC5340 SN74S301 

Sprague - ULN·2127 TI SN74S200A N82S180 National OM85S229 
tN5072 Fairchild ,.A746 , SN74S201 N82S181 National OM85S228 

Sprague ULN·2114 ' SN74S301 N82S226 Fairchild 93416 
N5570 Fairchild ,.A780 N82S07 Fairchild 93411 Intersit IM5603 

tN5595 Motorola MC1495 Intersil IM6533 MMI 6300 
tN5709 Si9neties ,.A709 MMI 6530 TI SN54187 
tN5710 Signeties ,.A710 TI SN74S3oo SN74187 
tN5711 Signeties ,.A711 SN74S301 N82S229 TI SN74S287 881 
tN5723 Signeties ,.A723 N82S08 Fairchild 93415 N82S23 AMO AM27S09 
tN5733 Signeties ,.A733 93421 Harrla HM7802 882 
tN5741 Signeties ,.A741 TI "- SN74S309 MMI 6330 

'N5~47 ' Signetics ,.A747 SN74S314 TI SN54S188 880 
tN5748 Signeties ,.A748 N82S10 Fairchild 93415 SN748188 880 
NeH16 National OM54H20 TI SN74S314 N82S230 TI SN54S270 
N8H70 ITT ITT74Hll N82S11 Fairchild 93425 I SN74S270 

National OM74Hl0 11 SN74S214 N8~S231 TI SN54S370 

, 

The manufacturers report their devices can be used as direct replacements, Performance details 
often differ. so compare the specifications considering your requirements. 

1147 



'Ie MASTER 
Manufacturer 1!lePfacement IC Master Manufacturer I Replacement IC Master MInufacIurer I Replacement IC Master Manufacturer IRepIacement IC Meat.r 
Device Source Device Page Device Source Device Page Device - SoUrce Device Page Device Source Device Page 

\ 

Signetics (cont'd) N8262 . Motorola MC7261 N8565 ITT m7440 SN7523 Silicon G SG7523 \ 
National OM8301 N8806 ITT ITT7460 TI SN7523 
Raytheon RC8252 Motorola MC7460 SN7524 Fairchild 7524 

N82S231 Tl SN74S370 TI SN29301 National OM7406 National OS7624 
N82S24 Intersil IM6600 .N8255 AMO 3101 TI SN7460 Silicon G sG7624 

Tl SN54S301 Intersil IM6501 N8808 ITT ITT7430 Tl SN7524 
N82S25 National OM74S289 MMI 6660 Motorola MC7430 SN7525 Fairchild 7525 

TI SN74S289 Motorola MCM4064 National OM7430 National 057525 
N82S26 Fairchild 93416 Raytheon RC8225 TI SN7430 Silicon G SG7525 

Intersil IM5603 TI SN74S289 N8813 National OM7425 TI SN7!j25 
'MMI 6300 N8260 Motorola MC7260 N8815 National . DM7425 SN75450 Fairchild 75450 
TI SN748387 881 Raytheon RC8260 TI SN7425 National 0575450 

N82S29 Fairchild 93426 N8261 Hitachi HD2562 N8824 Motorola MC7474 Raytheon RC75450 
Intersil IM6623 Motorola MC7261 TI . SN7474 SilieonG SG754-50 
MMI 6301 Raytheon RC8261 N8825 Motorola/ MC7470 TI SN75460 
n SN14S287 881 N8262 Raytheon RC8-262 TI SN7470 SN75451 Fairchild 75451 

SN748287 881 N8263 Raytheon RC8263 N8828 ITT ITT7474' National OS75451 
N82S30 National OM8312 N8264 Raytheon RC8264 MOlOrpla MC7479 -Raytheon RC75451 
N82S41 National DM74LS386 N8266 Motorola' MC7266 National OM7474 Silicon G 5G75451 
N82S52 National OM8301 Raytheon RC8266 TI 5N7474 TI 5N75451 
N82S80 National OM74LS196 N8267 Motorola MC7267 N8829 Motorola MC7472 SP380 , National OS8640 
N82S81 National OM74LS197 Raytheon RC8267 N8840 m ITT7450 5U536 Intersil 5U536 
N82S90 National OM74LS196 N8268 ITT ITT7480 Motorola MC7450 .55709 5ignaties ,.A709 

TI SN74S196 Motorola MC7268 National OM7451 .S57 \0 5ignaties ,.A710 
N82S91 National OM74LS197 TI 5N7480 TI SN1450 .55711 - Signsties ,.A711 

TI SN745197 N8269 Natiol)8l OM8200 N88~8 ITT ITT74H74 .55723 Si9nsties ".A723 
N8200 Raytheon RC8200 N8270 Motorola MC7270 Motorola MC7453 .S5733 Signaties ,.A733 
N8201 Raytheon RC8201 Raytheon RC8270 TI -SN74H53 .55741 Signsties ,.A741 
~8202 Raytheon RC8202 TI SN74178 Na8S9 National OM7440 S7280 National DM7280 
~8203 Raytheon RC8203 N8271 Motorola MC7271 N8875 Motorola MC7427 S7281 National- OM7281 i 
N8206 TI SN74S200A Raytheon RC8271 National OM7427 S7290 National OM7290 

SN74S201 Tl SN74179 TI SN7427 57291 National OM7291 
N8207 TI SN74S3oo N8277 Motorola MC7277 N8881 ITT . - ITT7401 S8H16 National OM54H20 

SN74S301 Raytheon RC8277 Motorola MC7401 S8H70 National OM54Hl0 
N82147 National OM74147 N8280 Motorola MC7280 National OM'7401- TI SN54Hli 

TI SN74147 National DM8280 Tl SN7401 S8H80 National . OM54HOO 
N82148 National DM74148 Raytheon RC8280 N8890 m ITT7404 TI 5N54HOO 

TI SN74148 TI SN74176 National OM7404 S8H90 National OM54H04 
N8223 Harris HPROM8256 N8281 Motorola MC7281 TI SN7404 TI SN54H04 

Intersil IM5600 National OM8281 N8891 ITT ITT7405 S8T09 Raytheon RM8T09 
MMI 6330 Raytheon RC8281 National OM7405 S8T10 National OM7551 
N ...... DM81i77 702 Tl SN54177 TI SN7405 Raytheon RM8T10 
n IN748188 880 N8284 Motorola MC7284 SE529 National LM161 TI SN54173 

N8224. Intersil IM5600 Raytheon . RC8284 SE531 Raytheon RM4531 58T13 Fairchild 8T13 
NatJonel DM748S 702 N8285 Motorola MC7285 SE550 National LM550 Raytheon RM8T13 
TI SN741i8 "Raytheon RC8285 SE555 AMO SE555 TI SN55121 

N8225 AMO 3101· N8288 Motorola MC7288 Exar XR555 S8T14 Fairchild 8T14 
Intersil IM5501 National OM8288 Intersil SE555 . Raytheon RM8T14 
Motorola MCMl\064 N8290 '. National OM8290 Lithic Sys LS555 TI SN55122 
Raytheon RC8225 Raytheon RC8290 Motorola MC1555 S8T22 FairchjJd 9601 
TI SN74S289 TI SN74196 National LM555 National OM9601 

N8230 Hitachi' HD2549 N8291 National OM8291 Raytheon RM555 Raytheon RM8T22 
ITT m9312 Raytheon RC8291 RCA .CA555 TI SN29601 
Motorola MC7230 TI \ SN74197 Silicon G SG555 S8T23 Raytheon RM8T23 
National OM8312 N8292 National DM74LS196 'TI SE555 S8T24 Raytheon RM8T24 
Raytheon . AC8230 TI SN74LS196 , SE556 Motorola MC3556 S8T54 National DM5448 
TI SN29312 N8293 , National OM74LS197 Raytheon RM556 S8T95 National DM7095 

N8231 Motorola MC7230 TI SN74LS197 SiliconG SG556 S8T96 National DM7096 
Raytheon RC8231 N8415 National OM1800 TI SE556 58T97 National DM7097 

) 

N8232 Motorola MC7230 N8455 Motorola MC7440 SE565 National LM565 .58T98 National OM7098 
Raytheon RC8232 National OM7440 SE566 National LM566 S82LS28. n SN14S287 881 

N8233 Motorola MC8233 TI SN7440 SE567 National LM567 S82S06 Raytheon RM5340 
Raytheon RC8233 N8470 ITT ITT741 0 SE592 Motorola' MC1733 TI SN54S201 

N8234 Motorola MC8234 Motorola MC7410 SN75107 AMD SN75107 S82507 Raytheon RM5330 
Raytheon RC8234 National OM7410 NatIon.1 DS71107 471 TI SN54S301 

N8241 Hitachi H02526 'TI SN7410 Raytheon RC75107 582S115 Intel M3624 
Motorola MC7241 N8471 ITT ITT7412 TI 5N75107 8821123 H.rrII H1I!'I7803 882 

MC7242 Motorola MC7412 SN75108 AMO SN75108 MMI 5331 
National OM74LS386 National OM74LS12 NIIIonaI DS7li108 475 NatIon.1 DM7li78 702 
Raytheon RC8241 TI SN7412 Raytheon RC75)08 TI SN545288 

N8242 Motorola MC7242 N8480 ITT ITT7400 TI SN7510a 8S2S128 H .... HM7810 882 
Raytheon RC8242 National OM7400 SN7520 National 057520 HPRDM1024A 
TI SN74LS266 TI SN7400 Silicon G SG7520 MMI 5300 

N8250 Motorola MC7250 N8481 ITT m7403 TI SN7520 .' NatIon.I DM54S387 708 
MC7251 Motorola MC7403 SN7521 National OS7521 TI INI4S387 .. 1 

Raytheon RC8250 National OM7403 Silicon G SG7521 8828128 H .... HM7811 8S2 
N8251 Hitaehi H02536 TI SN7403 TI SN7521 'HPRDM1024 

Motorola MC7250 N8490 m ITT7404 SN7522 National OS7522 N ...... DMI4S287 708 
MC7251 Motorola MC7404 Silicon G SG7522 TI SN14S287 881 

Raytheon RC8251 National DM7404 TI SN7522 8828130 Harril HM7820 8S2 
N8252 Motorola MC7250 TI SN7404 SN7523 National OS7523 MMI 5305 I 

• Discontinued 

Bold face device numbers indicate manuracturers' d.a is provided in the Ie Master on the pages noted. 
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ManufactuJer I ~ IC~ ManuIICtum I Replacement IC~ Manufacturer I R~ Ie .... =:-- I=-Device' 
ICMuIIr 

Device SoUn:e Device Page Device SoiIIIli Device Page Device SojIn:e Device' Page Page 

SlgnetiC8(COnt'd) 58270 Fairchild 93178 10137 Motorola MC10137 2536 G1 AY3,1014 
Raytheon RM8270 10139 TI 8Nl0139 AY3,1015 

'TI SN54178 10140 TI 5Nl0140 AY5,1013 
8828131 H.rrII HM7821 182 S8271 Fairchild 93179 10141 ' Motorola MCM10141 TI TM58011 

MMI 5306 Raythaon RMQ271 '10144 Fairchild Fl0410 1t2548 Nortec 6003 
NIItIomoI DM548&71 710 TI SN54179 TI SN10144 1t2554 SGS M130 

8828138 I H.rrIa HM7842 882 58277 Fairchild 9328 10145 Motorola MCM10145 2600 EA 4600 
MMI 5352 Raytheon RM8277 TI 5Nl0145 jt2602 Intarsil IM7752 
NIItIomoI ' DM&48572 , 702 88280 Fairchild 93176 10148 

i Tl SN10148 Mostak Mk4102 
DM&48572 712 Raytheon ' RM8280 .,0,49 Motorola MCM10149' TI TMS4033 

8828137 "-rrII ItM7143 882 TI 'SN54176 10180 Motorola ' MC10160 TMS4035 
MMI, 5353 ,58281 Fairchild 93177 10161, ' Motorola MC10161 2804 RCA MW4080 

8828140 NIItIomoI DMn82H 714 RaytheOn RM8281 10162 Motdroli MC10,162 2607 EA EA2308A 
8828141 NIItIomoI DM77S2 .. 714 TI SN54177 10164 Motorola 'MC10164 5ynartak SY2308A 
882818 rutIaMI DM&48200 704 '58288 National DM7288 " lQl71 '~orOia MC10171 2_ AMI 88830 15. 

.817 
TI\ SN54S201 S8290 Fairchild ' 93196 10172 Motorola MC10172 88830 '88,1 
rutIoMI DM&48208 7&1 Rayth80n RM8290 10173 Motorola MCI0173 88830 ,25 

- TI SN54S301 ' TI SN54196 10174, Motorola MC10174 Motorola MCM6830 
S82S180 National DM75S229 / S8291' Fairchild 93197 10175 Motorola MC10175 2609 Motorola MCM6570 
5825181 National DM75S228 , Raytheon RM8291 10176 • Motorora MC10176 Nitron NC6570 
S82S426 TI 5N54187 TI SN54197 10181 Motorola MCI0181 2616 Intal 23168 
882822. TI 8N&48287 881 S8292 National DM54LS196 1.0210 Motorola ' MC10210 2617 AMD 9216 , 
S82S23 "-rrII HM7102 182 TI 5N54LS196 10211 Motorota MC10211 2650 Intersil 2656 

/ 
MMI 5330 S8293 National DM54LS197 10212 Motorola MC10212 2660 Mostek 4096 
n' 8N&48188 110 TI SN54LS197 1103 AMI 8"03 134 2170 I'flltlaul . MM5270 783 

S82S230 TI SN54S270 ' S8455 National DM6440 T1 TM51103 2675 TI 4050 
5825231 

. 
TI SN54S370 TI 5N544O 11031 ,Motorola MC10l31 3207 Fairchild 9607 

S82826 TI 5N54S289 S8470 National DM5410 21F02 Intal 2102A ITT ITT75361 
SN54S3\l1 TI SN5410 21LQ2 AMD 91L02 54HOO . Fairchild 54HOO 

582S26 AMD 82S26 S8471 National DM54LS!2 2101 Intal. 2101 ' 9HOO 
n ~ 8N,&48387 881 TI SN5412 2102 AMD 2102 'TI SN54HOO 

S82S30 Fairchild 93S12 S8480 National DM5400 Mostak Mk4102 &4I.SOO ....... &4I.SOO 210 
S82541 National DM54LS38.6 TI SN5400 NIItIGnII MMl102 7111 MLS01 Raythal MLS01 212 
S82S62 Fairchild 93S62 S8481 National DM5403 2111 Intel 211'1 MLS02 ....... MLS02 214 
S82880 National DM54LS196 TI SN5403' 2112 Intal 2112 1i4LS03 R.vtt- MLS03 212 
S82S81 National DM54LS197 S8490 National. DM5404 

( 
2111 Inhl 21111 183 MLS04 ....... 54LS04 ' 210 

S82S90 National DM54LS196 
, 88806 

TI SN5404 2121 . Illhi 2125 .183 MLSOII Raytheon MLS05 212 
S82S91 National DM54LS191 National DM5480 2352 SGS - M142 MLS10 ....... ,MLS10 210 
S8200 Rilytheon RM8200 ' TI 5N5460 2400 AMI S8773 MLS101 ....... 114L&108 251 
S8201 Rayth80n RM8201 88808 National DM6430 2441 AMI 58773 MLS"2 ....... MLS112 232 
S8202 Raytheon . RM8202 TI SN5430 2451 AMI 88773 MLS,,3 Raythal MLS113 232 
S8203 Raylh80n RM8203 S8815 ~ioilal DM5425 2461 AMII . 88773 . MLS114 Raytheon MLS114 237 
S8207 'TI 8N54S301 TI 5N5425 2462 AMI 88173 MLS12 Raytheon MLS12 '212 
S82147 National DM6.i147 S8828, National DM5474 . .25LOI Intarsil IM7512 MLS131' Raythal MLS131 213 
S82148 National DM54148 TI SN5474 Mostak Mk4007 ..-u138 .,....,.. MLS138 2M 
88223 Harris HPI¥JM8256 88840 ~ational DM5451 .2101 AMI 84001 1134 MLS131 ~ MLS131 2M 

Intarsil IM5600 
.' 

TI 8N5450 "\tarsil IM7501 MLS1111 R.,thian MLS1111 l 251 
IM6600 S8848 National DM54LS54 2502 SGS M141 MLS113 ....... MLS1U 2&8 

MMI 5330 TI 8N54H53 Synartak SY1402, &4LS1&8 RaydIeon MLS1&8 282 
NIItIGnII DM7577 702 S8859 National DM5440 2503 AMI 52503A MLS110 RaydIeon MLS110 214 
n ' 8N&48188 810 S8875 National DM5427 SGS M136 MLS111 Raythal MLS111 214 

S8224 NIItIon.1 DMM88 702 TI SN5427 . Synartek SY1403 MLS182 ,RaythaI 141.8112 2M 
TI SN5488A S8881 ,National ' DM6401 2504 SG$ M140 : MLS1a ....... MLS1a, 214 

S8225 Fairchild 93403 TI, SN5401 Synartak 5Y14D4 MLS174 Raythal MLS174 275 
TI " '- 8N54S289 88890 National DM5404 2505 AMO AM2505 MLS171 Raytheon MLS1711 271 

S8230 Fairchild' 9312 TI SN6404 AMI 5505A MLS111 ....... MLS181 277 
National DM9~12 S8891 National DM5405 2512 AMD AM2806 MLS180 R.,...n MLS180 ZI3 
Raytheon RM8230 TI SN5405 AMI 52512A MLS111 R.,....... MLS1., ZI3 
TI 5N39312 ULN2111 Motorota MC1357 ,lruersil IM7712 MLS11t ....... MLS112 211 

S8231 Fairchild 9313 Sprague ULN-2111 Nortec 2512 MLS1" R.ythIIon 14L'S1I3 211 
Raytheon RM8231 10101 Motorola MCl0101 2513 'GI R03-2513 

, 
MLS114A ....... ' MLS114A 211 

58241 National DM54LS386 10102 Motorola MC10102 2517 AMD 1507 , MLS1HA. ...,....... MLS18&A 30Z 
Raytheon RM8241 10105 Motorola MC10105 2518 TI TMS3122 MLS1H R-vtt- MLS1 .. 30G 

S8242 Fairchild 9386 , 10106 Motorola MC10106 2521 AMD AM2521 MLS117 Raythal . MLS117 301 
Raytheon RM8242 10107 Motoiola MC10107 ~I 52181 \ MLS20 ~. MLS20 . 210 
TI 5N54LS266 10109 Motorola MCl0l09 TI TMS3128 MLS211 II!Ivtt- MLS251 , 301 

S8250 R8ytheon RM8250 10110 Motorola MCl0110 2522 AMI S2181 MLS213 ....... MLSZI3 312 
S8251 Raytheon RM8251 10111 Motorola MCl0111 TI TMS3129 

::=7 ....... MLS217 ~111 
S8252 Fairchncl 9301 10115 Motorota MCl0115 . 2524 ,AMD AM2807 ....... MLSZI 222 

National DM9301 10116 Motorola MC10116 AMI S1685 MLS28 ....... MLS28 223 
Raytheon RM8252 ( 10117 Motorola MC10117 21\25 . AMD AM2808 54LS283 Raytheon 54lS283 
TI SN39301 10118 Motorola MC10118 Intarsil ~~2 MLSZI$A ~ MLS2HA 32' 

S8260 Raytheon RM8280 10119 Motdrola MC16119 2521 AMI 
I 1134 ~3 byIMan 14LS33 221 

S8261 Rayth80n RMB261 10121 Motorola MCl0121 2527 " 5ynerfek SY2527 MLS37 ....... MLS37. 2Z3 
88262 Raytheon, RM8262 10124 Motorola. MC10124 

. , 
2532 AMI S2181 ·MLS38 .~ MLS38 228 

S82.63 ~eon -RM826a 10125 Motorola MCl0125 Intarsil 1,.,7780 &4LS4O ....... MLi40 223 
58264 Raytheon RM8264 10130 Motorola MCl0130 Mostek Mkl007 \ &4LSM RaythaI &4LSM 230 
S826& Raytheon RMB266 10132 Mbtorola . MC10132 TI TMS3120 MLS5J' . ~ MLS&I Z30 
88261 I Rayth80n RM8267 10133 ,Motorola MC10133 2533 AMD AM2833 MLS73 RaydIeon MLS73 232 
S8268 TI SN5480 

I1OQ4 

Motorola MC10134 Synertek SY2533 54LS75 Raytheon 54LS75 
88269 National DM7200 10136 Motorota MC10136 , TI TMs3133 ~71 ....... MLS78 232 

• Discontinued 
The manufacturers repon their devices can be used as direct replacements. Performance details 
often differ. so compare the. specifications considering your requirements, ' 
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Signetics (cont'd) 74LS21 R8ytheon ,74LS21 216 74156 RaytheQn 74156 7496 TI SN7496 
74LS22 Reylheon 74LS22 212 74157 , Raytheon 74157 7520 ITT ITT7520 
74LS221 Raytheon 74L5221 74158 Raytheon 74158 Motorola MC7520 

64LS78 R~ 64LS78 237 .74LS261 Reylheon 74LS261 309 t74159 Raytheon 74159 Nlltional 057520 
64LS83 Reylheon 64LS83A 239 74LS263 Reytheon 74LS263 312' 74160 Raytheon 74160 Silicon G 5G7520 
64L888 Raytheon 64LS8, 242 74LS21i7 Raytheon 74LS21i7 311i 74161 Raytheon 74161 . 7521 rTT rTT7521 
54LS95B Raytheon 54LS95B 74LS28 Reytheon 74LS28 222 74162 Raytheon 74162 Motorola MC7521 
54500 Fairchild 54500 74LS288 ReylhlOll 7~" 21i3 74163 Raytheon 74163 National OS7521 

9500 74LS27 Reylheon 74LS27 214 74164 Raytheon 74164 Silicon G SG7521 
TI SN54S00 74LS28 R8ytheon 74LS28 223 74165 Raytheon 74165 7522 rTT 1TT7522 

5400 Fairchild 5400 74LS295A Reytheon 74LS29/iA ' 321 74166 Raytheon 74166 Motorola MC7522 
9NOO 74LS30 Reytheon 74 ... 30 210 74170 Raytheon 74170 N,ational 057522 

T1(. SN5400 74LS32 'Reytheon 74LS32 226 74174 RaYtheon 74174 SiliconG SG7522 
725180 National OM85S229 74LS33 Reytheon 74LS33 228 74175 Raytheon 74176 7523 ITT ITT7523 
72S52 National " OM8301 74LS37 R8ytheon 74LS37 223 74181 Raytheon 741111 Motorola MC7623 
7293 National OM74LS197 74LS38 Reytheon 74LS38 228 74182 Raytheon 74182 National 057623 
74HOO Fairchild 74HOO 74LS388 "eytheon 74LS388 242 74190 Raytheon 74190 Silicon G SG7623 

9HOO 74LS40 Reytheon 74LS40 223 74191 Raytheon 74191 7524 ' ITT 1TT7524 
Raytheon 74HOO 74LS42 Reytheon 74LS42 227 74192 Raytheon 74192 Motorola MC7524 
TI SN74HOO 74LS51 R8ytheon 74LS51 230 74193 Raytheon 74193 National OS7524 

74HOI Raytheon 74HOI 74LS64 Reytheon 74LS64 230 74194 Raytheon 74194 SiliconG SG7524 
TI SN74HOI 74LS55 Reytheon 74LS55 230 74195 Raytheon 74196 7625 . ITT rTT7526 

74H04 Raytheon 74H04 74LS670 Raytheon 74LS670 74198 Raytheon 74198 Motorola MC7525 
TI SN74H04 74LS73 Reylheon 74LS73 232 74199 Raytheon 74199 National OS7525 

74H05 Raytheon 74H05 74LS74 Reytheon 74LS74 23& 7420 Hitachi H02604 Silicon G SG7625 
TI SN74H05 74LS75 Raytheon 74LS75 TI SN7420 7550 Hitachi H02506 

74Hl0 Raytheon 74Hl0 74LS78 R8ytheon 74LS78 232 7421 Raytheon 7421 8T32 SMS SMS360 
TI SN74Hl0 74LS78 Reytheon 74lS78 237 t7422 Raytheon 7422 8T33 SMS SMS361 

74Hl1- Raytheon 74Hll 74LS83 Raytheon 74LS83 .74283 Raytheon 74283 
~ 

8T35 SMS SMS363 
TI SN74Hll 74L881i Reytheon 74LS8& 241 7430 Hitachi H02508 8T36 SMS SMS362 

74H20 Raytheon 74H20 74LS8& ReylhIOII 74LS8& 242 TI SN7430 8X300 SMS SMS300 
TI SN74H20 74LS90 ReylhIOII 74LS90 243 7440 H~achi HD2501 93410 Fairchild 93410 

74H22 Raytheon ' 74H22 74LS9~ Reytheon 74LS92 243 TI SN7440 TI SN54S301 
TI SN74H22 74LS93 Raytheon 74LS93 243 t7441 Hitachi H02518 SN74S301 

74H40 Raytheon ' 74H40 74LS95B ' Raytheon 74LS95B TI SN74141 
TI SN74H40 74500 Fa(rchild 74500 7442 Raytheon 7442 Silicon GII'II,al 74H74 Raytheon 74H74 \ 9500 7443 Raytheon 7443 

74LSOO R8ytheon 74LSOO 210 TI SN74S00 7444 Raytheon ,7444 
74LS01 ,R8ytheon 74LS01 212 748200 NIIIIon •• ' DM748200 704 7445 Raytheon 7446 SG10l AMO LM10l 
74LS02 R8ythe0n, 74LS02 214 74S201 MMI 6631 7451 H~achi H02505 Intersil LMl0l 
74LS03 R8ytheon 74LS03 212 TI SN74S201 TI 

( 
SN7451 Motorol~ MLM10l 

,74LS04 R8ytheon 74LS04 210 7400 Fairchild 7400 7453 Hitachi H02512 Na~onal LMl0l 
74LS05 ReylhIOII 74LS05 212 9NOO TI SN7453 RCA CAl0l 
74LS08 Reytheon 74LS08 21& Hitachi H02503 7454 Hitachi H02514 CA748 
74LS09 Raytheon 74LS09 217 Raytheon 7400 TI SN7454 Signetics LMl0l 
74LS10 Reylheon 74LS10 210 JI SN7400 7460 Hitachi H02602 Teledyne S LMl0l 
74LS107 R8ytheon 74LS107 232 7401 Hitachi H02609 TI SN7460 TI LM10l 
74LS109 Reytheon 74LS109 2&1 Raytheon 7401 7470 H~hi H02539 SG104 Motorola MLM104 
74LS11 R8ytheon 74LS11 216, TI SN7401 TI SN7470 TI LMl04 
74LS112 ReythlOll 74LS112 232 7402 Hitachi H02511 7472 Hitachi H02529 SG105 AMO LMl05 
74LS113 Reylheon 74LS113 232 TI SN7402 TI SN7472 Intersil LMl06 
74LS114 Reylheon 74LS114 237 7403 Hitachi H02528 7473 Hitachi H02516 'Motorola MLM106 
74LS12 R8ytheon 74LS12 212 Raytheon 7403 , TI SN7473 National LMl05 , 
74LS138 ReylhIOII 74LS138 263 TI SN7403 7474 Hiiachi H02510 Raytheon LM105 
74LS138 Reytheon 74LS138 264 7404 Hitachi HOZ622 Raytheon 7474 

-, 
Teledyne 5 LMl06 

74LS1.39 Raytheon 74LS139 264' Raytheon 7404 TI SN7'474 TI LMl06 
74LS14 R8ytheon 74LS14 218 TI SN7404 7475 HitacHi H025H SG107 AMO LMl07 
74LS15 Reytheon 74LS16 217 7405 Hitachi H02523 TI SN7475 Intersil LMl07 
74LS161 Reytheon .74LS151 268 Raytheon 7405 7476 Hitachi HD2516 Motorola MLM107 
74LS152 Reylheon 74LS162 258 TI 

/ 
SN7405 TI SN7'476 National LMl07 

74LS11i3 Raytheon 74LS153 258 7408 Hitachi H02550 t7481 Raytheon 7481 Raytheon LMl07 
74LS157 Reylheon 74LS157 282 Raytheon 7408 7483 Raytheon 7483 RCA CA107 
74LS158 R8ytheon 74LS158 282 'TI SN7408 7486 Raytheon 7466 Signetics. LMl07 
74LS180 R8ytheon 74LS180 284 7409 Raytheon 7409 7488 TI SN7468A TI LMl07 
74LS181 Reytheon 74LS181 284 7410 Hitachi H02507 7489 "Hitachi H02502 SG108 AMP LMld8 ' 
74LS182 R8ytheon • 74LS182 284 Raytheon 7410 Intersil IM5501 Intersil Wl08 
74LS183 Reytheon 74LS183 ' 284 TI SN7410 Raytheon 7489 Motorola MLM108 
74LS184 .R8ytheon 74LS184 ' 271 74107 Hitachi H02530 TI SN7489 ,National LMl08 
74LS170 Raytheon 74LS170 TI SN74107 7490 Hitachi, H02519 Raytheon LMl08 
74LS174 R8ytheon 74LS174 275 7411 Raytheon 7411 TI SN7490A RCA CA108 
74LS175 R8ytheon 74LS175 275 .7412 Raytheon 7412 7491 Hitachi H02624 Sign8t;cs !.Ml08 
74LS181 R8ytheon 74LS181 277 7.4123 Raytheon 74123 TI SN7491A SGI09 Motorola MLM109 
74LS190 Reytheon 74LS190 283 .74136 Raytheon 74136 7492 Hitachi H02521 National LMl09 
74LS191 Reytheon 74LS191 283 74145 Raytheon 74146 ' TI . SN7492A Raytheon LM109 
74LS192 ReythIOII 7U192 291 .7415 Raytheon 7415 7493 Hitachi H02520 TI LMl09 
74LS193 Reylheon 74LS193 291 74150 Raytheon 74150 TI SN7493A SGll0 AMO LMll0 
74LS184A Reylheon 74LS184A 299 74151 Raytheon 74151 7494 Hitachi H02633 Intersil LM110 
74LS195A R8ytheon 74LS195A 302 74152 Raytheon 74152 TI SN7494 Motorola MLMll0 
74LS198 Reytheon , 74LS198 305 74163 Raytheon 74163 7495 Hitachi H02634 National LMll0 

. 74LSt97 ReythIOII 74LS197 305 74164 Raytheon 74164 TI SN7496A SGlll AMO, LMlll 
74LS20 ,ReylhIOII 74LS20 210 74155 Raytheon 74155 7496 Hitachi H02546 Intersil LMlll 

• Discontinued 

Bold face device numbers indicate manuracturers' .data is provided in the Ie Master on the pages noted. 
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Silicon General (cont'~ 
-

SGl11 MOtorola ' MLM111 
National LMlll 
Raytheon LMl11 
RCA CAllI 
Teledyne S LMl11 
n LMlll 

SG139 Motorola MLMl39 " 

SG1456 Motorola MC1456 , 
n 'MC1456 

801418 HIrrIa flA.2861 ISO 
Motorola MC1458 
PMI SSS1468 
Raytheon RC1458 
RCA CA1458 
Teledyne S 1458. 
TI' MC1458 

SG1488 M1D MC1488 
Exar XR1488 
National 081488 
Raytheon RI;1488 

SG1489 AMo MC1489 
Exar :~::: I National 
Raytheon RC1489 , 

SG1495 Motorola MC1495 
SG1496 Uthic Sys LS1496 

Motorola MC1496 
~ Signatics MC1496 

8G1666 Motorola MC1556 ) 
Tf MC1566 

.181158 HIrrIa flA.2860 581 
Motorola MC1558 
PMI SS81558 
Raytheon . RM1658 
RCA CA15S8 
Taledyne 8 1568 
TI ' MC1568 

SG1595 UthicSys LS1595 . 
MOtorola MC1595 

SG1596 Uthic 8ys , /LS1596 
Motorola MC1596 
Signatics MC1496 

SG1741S Motorola SG17418 
SG201 AMo LM201 

Intarsil LM201 
MaIOIOla MLM201 
National LM201 
RCA CAlOl 
Signetics lM201 
n LM201 

SG204 Motorola' MLM204 
SG205 AMD LM205 

Intnl LM205 
Motorola MLM205 
Nation8l LM205 
Raytheon LM205 
Teledyne 8 LM205 

SG207 AMD LM207 
Intarsil LM207 
Motorola· MLM207 
t4ational LM207, 
Raytheon- LM207 
RCA 0007 
n t.M207 

SG208 AMo I LM208 
Intarsil LM208 
Motorola MLM208 
National 'LM208 

. Raytheon LM208 
RCA CAl08 

SG209 Motorola MLM209 
National LM209 
n SG209 

SG210 AMI> LM210 
Int,erlIiJ LM210 

I Motorola MlM210 
National LM210 

SG~11 AMo LM211 

J 

• Discontinued 
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SG211 Interlli! LM211 SG711 National LM711 oG129 Intersil OG129 

\ Motorola MLM211 Raytheon RC711 National, 1IH0129 - National LM211 RM711 oG133 Intarsil oG133 
Raytheon lM211 Si9netics ,.A711 National 1IH0133 
RCA CAllI Teledyne S 711 00134 Intarsil oG134 -

, :Teledyne S LM211 TI ,.A711 National II\H0134 
n LM211 ' SG723, AMo 723 OG139 Intarsil oG139 

SG2501 Motorola MC1468 I Intarsil 723 National AH0139 
SG301 

I 
AMo LM301 MaIOIOla MC1723 oG140 Intarsil OG140 
Motorola MlM301 National LM723 NatiOnal AH0140 
NJllionai LM301 

\ 
: Raytheon RC723 OG142 ' Int~rsil OG142 

Raytheon lM301 RM723 National 1I\H0142 , ' 

RCA ~01 RCA CA723 OG143 I_I OG143 
' Signetics LM301 8ignetics ,.A723 National AH0143 

Teledyne S LM301 Teledyne S 723 OG144 Interllil OG144 
TI LM301 n ,.A723 National 

" 
AH0144 

W301 SG733 AMD 133 oG145 Intarsil I[)G145 
SG304 Motorola MLI'!I304 Motorola MC1733 National '1I\H01.45 

~heon LM304 Raytheon IIC73~ OG146 fn\8fsil oG146 
Ta clyne S LM304 RM733 N&tional AH0146 ' 
TI LM304 8ignoitics ,.A733 ' oG151 Intarsil OF151 

SG3046 Lithic Sys LA3046 TI ,.A733 National AHo151 
SG30~, AMo LM305 SG741 AMD ·741 oG153 Intarsil OG153 

Motorola MLM305 Motorola MC1741 
, , National AH0153 

' National LM305 National LM741 OG154 Intersil OGJ54 
Ray\heon LM305 PM! SSS741'/ National· ,II\M0154 
Teledyne S LM305 Raytheon RC741 OG163 Intarsil OG163 
TI .0005 RM741 National II\M0163 

SG307 ' AMo LM307 RCA CA741 oG164 Intarsil OG164 
Motorola MLM307 Signatics ,.A741 National AMD164 
National LM301 Teleclyne S 741 oG180 Intarsil oG180 
'Raytheon LM307 TI ,.A741 oG181 Intarsil oG1Sl ; 

• RCA .CA307 SG747 AMO 747 OG.182 Intarsil oG182 . 
Signetics !-M307 Motorola MC1747 TI TU82 'I 

n LM307 N81ional LM747 OG183 Intarsi! oG183 
SG308 AMO ·LM308 PMI SSS747 OG184 Intarsil OG184 

MotOrola· MLM308 Raytheon RC747 oG186 Intarsil. OG185 
National LM308 RM747 11 Tl185 
RaytheOn LM308 RCA CA747 OG186 Intarsil OG1S6 

\ RCA 0008 \ Teledy~e 8 747 OG187 Interllil oG187 
SG3086 Motorola MC3386 TI ,.A747 oG188 Intersil OG188 
SG309 Motorola MLM309 1 SG,748 AMO 748 ' TI TU88 

National LM309 Motorola MC1748 OG189 Intersil OG189 
Raytheon, LM309 ,Raytheon 8C748 OGl90 Intersil OG190 
n tM31, RM748 OG191 IntllrSii OG191 

SG310 Motorola MLM 10 RCA CA748 TI TL191 
National LM310 Signatics ,.A748 00200 AD AD7113 430 

SG311 AMo LM311 TeledyneS 748 DG&Ot AD AD750e 431 
M,otorola MLM311 n ,.A748 Harrla HII08 432 
Nation8l LM311 8G7520 National 057520 Intersit IH5060 
Raytheon LM311 Signetics 7520 DGI07 AD AD71107 431 
RCA CAS11 TI ' SN7520 DOC 1507 
TeledyneS LM311 SG7521 National OS7521 DGI09 H,rrII HllIOlA 432 
n LM311 Signetics 7521 LOl10 Intersi! Loll0 

SG339 . Motorola MLM339 TI 8N7521 LOllI 'Intersil LOllI 
RCA 0039 8G7522 Motorola MC7522 LOll.4 Intarsil L0114 

SG3501 Motorola MC1468 National 087522 LMlOl Motorola MLM10l. 
SG3821 Uthic Sys LA3045 Signatics 7522 RCA CA10l 
SG3822 UthicSys LA3026 TI SN7522) Teledyne S LMl01 
SG3886 Uihic~ LA3,086 SG7523 Motorola MC7523 ' TI lMl01 
SG555 Uthic Sys . LS555 National OS7523 

Motorola ., MC1456 Signatics 7523 SMC, Microaystems Corp. 
Raytheon RC655. n 5N7523 

RM555 , SG7524 Motorola MC76i4 
RCA CA555 National 087624 COM2017 AMI 81883 ,400 
n NE655 Signatics 8N7524 81883 401, 

SE555 SG7525 Motorola MC7625 Western TRl602 
SG709 Motorola MC1709 National' 087525 COM2502 GI AY3·1014 

National LM709 Signetic:S 7525 AY3·10.15 
R8ytheon RM709 n SN7525 Weste,m TR1602 
Signetics ,.A709 ,SG7528 Motorola MC7528 COM2505 GI AY5·1013 
Teledyne S 709 TI SN7628 COM5016 Western 8R1941 
TI ,.A709 SG7529 1v10t0rota MC7529 KR3275 GI . AY6·2376 

SG710' Motorola MC1710 TI I SN7529 KR3600 GI AY5·3600 
: ' National LM710 5N7524 n SN7524 

Raytheon RC710· Solid StateSciintific " 
RM710 Siliconix signetics ,.A710 

Teledyne S 710 SCl400Q Harris HD4000 
TI ,.Amj oG126 Interllil OG126 Mitel 8114000 

SG711 Motorola MC1711 National 1I\H0126 Motorola MC14000 \ 
\ 

" ' \ . ' , 

The manufactur81S report their devices can be used as direct replacements. Performance details. 
! often differ. so compare the specificatio~s considerinll your requirements. , 
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Solid State Scientific (cont' cI) SCL4o.21 Mitel SIL4o.21 SCL4o.51 RCA Co.4o.51 CM4o.oo RCA Co.4000 
Motorola MC14o.21 SCL4o.52 Harris H04o.52 SSS. SCL4000 
National Co.4021 Mitel SIL4052 CM4o.o.l Harris Ho.4oo1 

SCL4000 RCA CO.4OOO RCA Co.4o.21 RCA Co.4052 Motorola MC14o.o.l 
SCL4oo1 Harris H04oo1 SCL4o.22 Harris H04o.22 SCL4o.53 Harris Ho.4o.53 National C04OO1 

M~el SIL4OO1 Motorola MC14o.22 Mitel SIL4053 RCA Co.4oo1 
SIL49o.l National Co.4022 RCA Co.4o.63 SSS SCL4oo1 

Motorola MC14oo1 RCA Co.4o.22 SCL4o.6o. Mitel SIL4o.6o. CM4oo2 Harris Ho.4oo2 
National C04OO1 SCt4o.23 Harris Ho.4o.23 RCA C04o.60 Motorola MC14oo2 
RCA CO.4OO1 Mitel SIL4()23 SCL4o.66 Harris ;Ho.4066 National C04OO2 

SCL4oo2 Harris Ho.4oo2 SIL4923 Mitel SIL4o.66 RCA CO.4OO2 
Motorola MC14oo2 Motorola MC14o.23 Netional' Co.4o.66 CM4oo6 Harris Ho.4o.o.6 
National Co.4oo~ National Co.4o.23 RCA C04o.66 Motorola MC14o.o.6 
RCA C04Oo.2 RCA C04o.23 SCL4o.68 Mite! SIL4o.68 National Co.4006 

SCL4o.o.6 Harris Ho.4oo6 SCL4o.24· Harris Ho.4o.24 SIL4968 RCA C04006 
Motorola MC14oo6 Mite! SIL4o.2!1 SCL4069 Mitel SIL4o.69 SSS SCL4oo6 
National CO.4OO6 Motorola MC14o.24 RCA Co.4o.69 CM4oo7 Harris Ho.4oo7 
RCA C04OO6 National C04o.24 SCL4o.7o. Mitel SIL4o.7o. Motorola MC14oo7 

SCL4oo7 Harris Ho.4o.o.7 RCA Co.4o.24 RCA Co.4o.7o. N<!Iionai CO.4OO7 
Mitel SIL4oo7 SCL4025 Harris Ho.4o.26 SCL4o.71 Mitel SIL4Q71 RCA C04OO7 
Motorola MC14o.o.7 , Mitel , SIL4o.26 RCA Co.4o.71 SSS SCL4oo7 
National Co.4oo7 SIL4925 SCL4o.72 Mitel SIL4o.72 CM4008 Harris Ho.4oo8 
RCA CO.4OO7 Motorola MC14o.26 RCA C04o.72 MOtorola MC14oo8 

SCL4o.o.8 Harris Ho.4oo8 National Co.4026 SCL4o.73 Mite! SIL4o.73 RCA C04OO8 
RCA CO.4OO8 RCA Co.4o.25 RCA Co.4o.73 SSS SCL4oo8 

SCL4oo9 M~el SIL4oo9 SCL4o.26 RCA Co.4o.26 SCL4o.75 Mitel SIL4o.76 CM4oo9 National Co.4OO9 
National C04OO9 SCL4o.27 Harris . Ho.4o.27 RCA Co.4o.75 RCA C04oo9 

, RCA .. CO.4OO9 M~el SIL4o.27 SCL4o.76 Mitel SIL4o.76 SSS SCL4oo9 
SCL401o. M~el SIL4o.lo. Motorola MC14o.27 RCA C04o.76 CM4o.lo. National Co.4o.lo. 

National C04o.lO National Co.4027 SCL4o.77 Mitel SIL4o.77 RCA Co.4o.lo. 
RCA Co.4o.Io. RCA Co.4o.27 SCL4o.78 M~el SIL4o.78 SSS SCL4o.lo. 

SCL4o.l1 Harris Ho.4o.l1 SCL4o.28 Harris Ho.4o.28 SIL4978 CM4o.ll Harris H04o.l1 
Mitel SIL4011 M~el SIL4o.28 ., SCL4o.81 Harri.s Ho.4o.8l Motorola MC14o.l1 

SIL4911 National C04o.28 Mitel SIL4o.81 National Co.4o.l1 .-
National C04o.ll RCA Co.4o.28 RCA Co.4o.81 SSS SCL~o.l1 
RCA C04o.ll SCL4029 Harris Ho.4o.29 SCL4o.82 'Mitel SIL4o.82 CM4o.12 Harris Ho.4o.12 

SCL4o.12 H8rris Ho.4o.12 Mitel SIL4o.29 RCA Co.4o.82 Motorola, MC14o.l~ 
Mitel SIL4o.12 National C04o.29 SCL44o.2 RCA Co.4o.48 National C04o.12 

SIL4912 
, 

RCA Co.4o.29 SCL4412 'RCA Co.4o.68 ,RCA Co.4o.12 
Motorola . MC14612 SCL4o.3o. Harris Ho.4o.3o. SCL4445 RCA Co.4o.45 / SSS SCL4o.12 
National C04o.12 Mitel SIL4o.3o. SCL4449 RCA Co.4o.69 CM4o.13 Harris Ho.4o.13 
RCA Co.4o.12 National C04o.3o. SCL46o.2 Mitel SIl46o.2 Motorola MC14o.13 ' 

SCL4o.13 Harris Ho.4o.13 RCA C04o.3o. RCA Co.45o.2 National Co.4o.13 
M~el SIL4o.13 Co.4o.7o. SCL4608 M~eJ SIL45o.8 RCA Co.4o.13 
Motorola MC14o.13 SCL4o.33 RCA Co.4o.33 SCL461o. Harris Ho.1461o. SSS SCl4o.13 
National Co.4o.13 SCL4o.34 RCA Co.4o.34 Mite! SIL461o. CM4o.14 Harris H04o.14 

,RCA Co.4o.13 SCL4o.35 Harris H04o.35 National Co.451o. . Motorola MC14o.14 
SCL4o.14 Harris H04o.14 M~e! SIL4o.35 RCA Co.451o. Natidnal Co.4o.14 

Mitel SIL4o.14 National Co.4o.35 SCL4511' Mitel SIl4511 RCA Co.4o.14 
Motorola MC14o.14 RCA Co.4o.35 National' Co.4511 SSS SCL4o.14 
National Co.4014 SCL404o. Harris H04o.4o. RCA Co.4511 C~4o.15 Harris Ho.4o.15 
RCA C04o.14 Mitel SIL4o.4O SCL4512 Mitel SIL4512 Motorola MC14o.15 . 

SCL4o.15 Harris Ho.4o.16 Motorola MC1404o. SCL4514 Mitel. SIL4514 National Co.4o.15 
Mitel SIL4o.15 National Co.4o.4o. RCA Co.4514 RCA Co.4o.15 
Motorola MC14o.16 RCA Co.4o.4o. SCl4515 Mitel SIL4515, SSS SCL4o.16 
National Co.4o.15 SCL4o.41 RCA Co.4o.41 RCA Co.4515 CM4o.16 Motorola MC14o.16 
RCA C04o.15 SCL4042 Harris Ho.4o.42 SCL4616 Harris Ho.14516 National C04o.16 

SCL4o.16 Mitel SIL4o.16 Mitel SIL4042 Mitel SIL4516 RCA Co.4o.16 
Motorola MC14o.16 National" Co.4o.42 National C04616' Co.4o.66 
National Co.4o.16 RCA Co.4042 RCA Co.4516 SSS SCL4o.16 
RCA Co.4o.16 SCL4o.43 Harris Ho.4o.43 SCL4618 Harris Ho.14518 CM4017 Harris Ho.4o.17 

Co.4o.66 Mit~1 SIL4043 Mitel SIL4518 Motorola MC14o.17 
SCL4o.17 Harris Ho.4o.17 National Co.4.o43 National . C04518 National, C04o.17 

Mitel SIL4o.17 RCA Co.4043 fiCA C04518 RCA Co.4o.17 
Motorola MC14o.17 SCL4o.44 Harris Ho.4o.44 / SCL452o. Harris Ho.1452o. SSS SCL4o.17 
National Co.4o.17 M~e! SlL4o.43 Mitel SIL462o. CM4o.18 Harri.s Ho.4O.18 
RCA Co.4o.17 ' National C04o.44 National . Co.462o. National Co.4o.18 

, SCL4o.18 Harris HQ4o.18 RCA C04o.44 RCA Co.452o. RCA, C04018 
Mitel SIL4o.18 SCL4o.45 RCA Co.4o.45 SCL4627 RCA Co.4527 SSS SCL4o.18 
National C04o.18 SCL4.046 Mitel SIL4o.46 SCL4628 Mitel SIL4528 CM4o.19 Harris Ho.4o.19 
RCA '<:040.18 RCA C04o.46 RCA Co.4o.98 Motorola MC14519 

SCL4o.lg Harris Ho.4o.19 SCL4o.49 Harris Ho.4049 SCL4555 RCA Co.4655. National Co.4o.19 -
Mitel SlL4o.19 M~el SIl4049 SCL4556 RCA Co.4556 RCA C04o.19 
National Co.4o.19 National C04o.49 SCL4685 RCA Co.4o.63 SSS SCL4o.19 
RCA Co.4019 RCA C04o.49 tSCL5437 , MOstek MK6oo4o. , CM4o.2o. Harris Ho.4o.2o. 

SCL4o.2o. Harris Ho.4o.2o. SCt405o. Harris Ho.406o. Motorola MC14o.20 
Mitel SIL4o.2o. M~el SIL4o.60 Solitron Devices 'National Co.4o.2o. 
Motorola MC14o.2o. National Co.4o.60 RCA C04o.2o. 
National Co.4o.2o. RCA C04o.60 SSS SCL4o.2o. 
RCA C04o.2o. SCL4o.51 Hams Ho.4o.51 CM4ooo. Harris Ho.4ooo CM4o.21 Harris H04o.21 

SCL4o.21 Harris Ho.4o.21 Mitel SIL4o.61 Motorola MC14000 Motorola MC14o.21 

• Discontinued 

Bold face device numbers indicate manuracturers' data is provided in the Ie Master on the pages noted. 
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Solitron Devices (cont'd) 

CM4021 National C04021 
RCA C04021 
SSS SCL4021 

CM4022 Harris H04022 
Motorola MC14022 
National C04022 
RCA C04022 
SSS SCL4022 , 

CM4023 Harris H04023 
Motorola MC14023 
National C04023 
RCA C04023 
SSS SCL4023 

CM4024 Harris H04024 
Motorola MC14024 
National C04024 
RCA C04024 
SSS SCL4024 

CM4025 Harris H04025 
Motorola MC14025 
National C04025 
RCA C04025 
SSS SC,L4025 

CM4026 RCA C04026 
SSS SCL4026 

CM4027 Harris H04027 
Motorola MC14027 
National C04027 
RCA C04027 
SSS SCL4027 

CM4028 , Harris H04028 
Motorola MC14028 
National C04028 
RCA C04028 

CM4029 Harris H04029 
National C04029 
RCA C04029 
SSS SCL4029 

CM4030 Harris H04030 
National C04030 
RCA C04030 

C04070 
SSS SCL4030 

CM4032 Motorola MC1~032 
RCA C04032 

CM4033 RCA C04033 
SSS SCL4033 

CM4034 RCA C04034 
SSS SCL4034 

CM4035 Harris H04035 
National C04035 
RC~ C04035 
SSS SCL4035 

CM4036 RCA C04036 
CM4037 RCA C04037 
CM4038 Motorola MC14038 

RCA C04038 
CM4039 RCA C04039 
CM4040 Harris H04040 

Motorola MC14040 
National C04040 
RCA C04040 
SSS SCL4040 

CM4041 RCA C04041 
SSS SCL4041 

CM4042 Harris H04042 
Motorola MC14042 
National C04042 
RCA C04042 
SSS SCL4042 

CM4043 Harris H04043 
National C04043 
RCA C04043 
SSS SCL4043 

CM4044 Harris H04044 
National C04044 
RCA C04044 
SS5 SCL4044 

• Discontinued 
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CM4045 RCA C04045 ULN-2114, Fairchild ,.A746 SW1908 Motorola MC1908 
CM4046 RCA C04046 RCA CA3072 TI SN151908 
CM4047 RCA C04047 ULN-2120 Fairchild ,.A732 SW1910 Motorola MC1910 
CM4048 RCA C04048 ULN-2124 Fairchild ,.A780 TI SN151910 
CM4049 Harris H04049 RCA CA3070 SW1912 Motorola MC1912 

National C04049 ULN-2125 RCA CA3120 TI SN151912 
RCA C04049 ULN-2126 Fairchild ,.A739 SW1914 Motorola MC1914 
SSS SCL4049 SGS TBA231 SW301 Motorola MCaOl 

CM4050 Harris H04050 ULN-2127 Fairchild ,.A781 tSW302 Motorola MC302 
National C04050 RCA CA3071 SW303 Motorola MC303 
RCA , C04050 ULN-2128 Fairchild ,.A767 S'lY304 Motorola MC304 
SSS SCL4050 ULN-2129 MOtorola MClg75 SW305 Motorola MC305 

CM4051 RCA C04051 tULN-2131 Fairchild ,.A753 SW306 Motorola MC306 
SSS SCL4051 ULN-2136 Fairchild ,.42136 SW307 Motorola MC307 

CM4052 RCA C04052 Motorola MC1356 SW308 Motorola MC308 
SSS SCL4052 ULN-2137 Fairchild ,.A720 SW309 Motorola MC309 

CM4053 RCA C04053 ULN-2165 Fairchild ,.A3065 SW310 Motorola MC310 
SSS SCL4053 Motorola MC1368 SW311 Motorola MC311 

CM4066 Harris H04066 ULN-2209 Fairchild ,.A753 SW351 Motorola MC351 
National C04066 ULN-2210 Motorola . MC1310 ~SW352 Motorola MC352 
RCA C04066 RCA CA1310 ~SW353 Motorola MC353 

\ SSS SCL4066 ULN-2211 Motorola , MC1310 ~SW354 Motorola MC354 . 
CM4068 ' RCA C04068 ULN-22-24 Motorola MC1324 ~SW355 Motorola MC355 
CM4069 RCA C04069 ULN-2244 Fairchild ,.A758 ~SW356 Motorola MC356 
CM4070 SCA C04070 RCA CA758 itSW357 Motorola MCS57 
CM40il RCA CP4071 ULN-2262, Fairchild ,.A787 ~SW358 Motorola MC358 
CM4073 RCA ' C04073 RCA CA3126 ~SW359 Motorola. MC359 . 
CM4075 ~CA C04075 ULN-2264, Fairchild ,.A3064 ~SW360 MotorOla MC360 
CM4076 RCA C04076 Motorola MC1364 ~SW361 Motorola MC361 
CM4077 RCA C04077 ULN-2266 RCA CA30BB SW4001 RCA C04001 
CM407B RCA C04078 ULN-2267 Fairchild ,.A3067 SW4002 RCA C04002 
CM4081 RCA C04081 ULN-22B9 RCA CA3121 SW4011 RCA C04011 
CM4510 National C04510 ULN-2278 Fairchild ,.A705 SW4012 RCA C04012 

RCA C04510 ULN-2289 Fairchild ,.A3089 SW4013 RCA C04013 
CM4511 National C04511 ULN-2298 Motorola MC1398 SW4015 RCA C04015 

RCA C04511 RCA CA1398 SW4016 RCA C04016 
CM4514 RCA C04514 ULN-2741 National LM741 C04066 
CM4515 RCA C04515 RCA CA741 SW4017 RCA C04017 
CM451B National C04516 Teledyne S 741 SW4019 RCA C04019 
CM4518 Harris H014518 TI ,.A741 SW4020 RCA C04020 

National C04518 tULN-2747 RCA CA747 SW4021 RCA C04021 
RCA C04518 Teledyne S " 747 SW4023 RCA C04023 
SSS SCL4518 TI ,.A747 SW4024 RCA C04024 

CM4520 Harris H014520 ULN-3304 Micro Camp MCC102 SW4025 RCA C04025 
National C04520 ULN-3305 Micro Comp MCC'122 SW4027 RCA C04027 
RCA C04520 SW4028 RCA C04028 

MA2556 Mostek MK4007 Stewart-Warner SW4029 RCA C04029 
MA2656 Mostek MK4007 

Microcircuits 
SW4030 RCA C04030 

MA3556 Mostek MK4007 C04070 
MA3656 Mostek MK4007 SW4049 RCA C04049 
UC4250 Intersil LM4250 SW1800 Motorola MC1800 SW4050 RCA C04050 

National LM4250 TI SN151800 SW705-1 Motorola MC953 
SiliconG SG4250 tSW1801 Motorola MC1801 TI SN159093 

UC4741 PMI S5S741 TI SN161801 SW705-2 Motorola MC853 
RCA CA741 SW1802 Motorola MC1802 TI SN158093 
Teledyne S . 741 TI SN151802 SW706-1 Motorola MC952 

tSW1805 Motorola MC1805 TI SN15952 

Sprague Electric Company TI SN15805 SW706-2 Motorola MCS52 
SW1806 Motorola MC1806 ./ TI SN15852 

TI SN.151806 SW70S-1 Motorola MC956 
UON-5711 Signetics UON5711 tSW1807 Motorola MC1807 TI SN15956 
UON-5712 Signetics UON5712' TI SN151807 SW708-2 Motorola MC856 
UON-5713 Signetics UON5713 SW1808 Motorola MC1808 TI SN15856 
UON-5714 Signetics UON5714 TI .SN151808 SW709·1 Motorola MC955 
ULN-2001 Fairchild 9665 SW1810 Motorola MC1810 TI SN15955 

Motorola MC1411 TI SN151810 SW709-2 Motorola MC855 
SGS L201 SW1812 Motorola , MC1812 TI SN15855 
Signetics ULN2001' TI SN1518'12 SW930-1 Motorola MC930 

ULN-2002 Fairchild 9666 SW1814 Motorola MC1814 TI SN15930 
Motorola MC1412 SW1900 Motorola MC1900 SW930-2 Motorola MC830 
SGS L202 TI SN151900 TI SN15830 
Signetics ULN2002 tSW1901 Motorola MC1901 SW932-1 Motorola MC932 

ULN-2003 Fairchild ,9667 TI SN151901 TI SN15932 
Motorola MC1413 SW1902 Motorola MCl902 SW932-2 MotorOla MC832 
SGS l203 TI SN151902 TI SN15832 
Signetics ULN2003 tSW1905 Motorola MC1905 SW933-1 Motorola MC933 

ULN-2004 Signetics ULN2004 TI SN151905 TI SN15933 
ULN-2111 Fairchild ,.42136 SW1906 Motorola MC1906 SW933-2 Motorola' MCS33 

Motorola MC1357 TI SN151906 TI SN15833 
National LM2111 tSW1907 Motorola MC1907 SW935-1 Motorola MC940 
RCA CA2111 TI SN151907 TI SN15935 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ; so compare the specifications considering your requiremenlS. . . ' . . 
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~ I=-"Deviai IC Maller ~ufaclurer I~ Device 
IC Mester Manufaclurer IIIepIIcement , IC Maller Manufacturer I Replacement ICMuter 

Page Page Device ' ~ ,Device Page Device Source Device Page 

Stewart-Warner .1024 ' Motorola MCI024 ~IOI Signatics LMIOI LM208 Motorola MLM208 

Microcircuits (cont~d) .1025 Motorola' MCI026 Silicon G SG101 National LM208 
.1029 Motorola MCI029 SiliconiK LMIOI IlCA 0008 
.1030 Motorola MCI030 TI LMIOI Silicon G SG208 

SW935·2 Motorola MC840 .1031 Motorola MCI031 LMI04 Motorola MLMI04 ~M211 AMO LM211 
, TI SNI5835 .1033 Motorola MGI033 Si¥con G SGI04 Fairchild ,.A21 I 

SW936·1 Motorola MCjl36 .1201 Motorola MCI201 TI LMI04 Int8l8il LM211 
TI 'SNI5936 .1202 Motorola MCI202 LMI05 AMO LMI05 Motorola M~M211 

: SW936·2 Molorola MC836 .1203 Motorola MC1203 'Fairchild ,.AI 05 National LM21 I 
TI SNI5836 .1204 Motorola MCI204 l(IIersil LMI05 Raytheon LM211 

SW937·1 Motorola MC937 .1205 Motorola MCI205 Motorola MLMI05, RCA 0011 
n , SNI5937 .1206 Motorola MC1206 National LMI05 Signatics LM211 

SWil37·2 Motorola MC837 , .1207 Motorola MC1207 Raytheon LMI05 Silicon G SG211 
:n SNI5837 .1208 Motorola MCI208 Silicon G SGI05 n LM211 

SW941·1 Motorola MC94 I .1209 Motorola MCI209 TI , LMI05 LM224 Motorola " MLM224 
TI SNI6941 .1210 Motorola MCI210 .LMI07 AMO LMI07 Raytheon LM224 

SW941·2 Motorola MC841 .121 I Motorola MCI211 Fairchild ,.AI07 RCA CA224 
n SNI5841 .1213 Motorola MCI21S InI8ISii LMI07 Signatics LM224 

SW944·,I Motorola MC944 .1214 Motorola MCI214 Motorola MLMI07 ' Silicon G SG224 
n SNI5944 '.1215 Motorola MCI21'5 National' LMI07 TI LM224 

SW944·2 MotorOla MC844 .1216 Motorola MCI216 Raytheon LMI07 LM239 Motorola MLM239 
TI SN I 5844 .1217 Motorola MCI217 RCA CAI07 Raytheon LM239 

SW945·1 Motorola MC945 .1218 Motorola , MCI218 Signetics LMI07 RCA 0039 
,TI SNI5945 .,219 Motorola MCI219 SiliCQn G SGI07 SiliconG SG239 

SW945·2 Motorola MC845 .1220 Motorola MCI220 TI LMI07 TI. LM239 
TI SNI5845 .1221 Motorola MCI221 .LM1. AD AD108 575 LM301 AD AD301 175 

SW946·1 Motorola MC946 .1224 Motorola MCI224 Motorola MLM108 AMO LM301 
TI SNI5946 , .1225 Motorola MCI226 RCA CA108 Fairchild ,.A301 

~46·2 Motorola MC846 .1230 Motorola MC1230 Silicon G. SGI08 I"tersil LM301 
TI SNI5846 , .1231 Motorola MC1231 LMll1 AMO LMIII Motorola MLM301 

SW948·1 Motorola MC948 .1233 Motorola MCI233 Fairchild' ,.AI I I NatiQnaI LM30I 
TI SNI5948 IntelSil LMIII RCA CA301 

SW948·2 Motorola MC848 Synertek Motorola MLMIII Signetics LM30I 
n SNI5848 Raytheon LM111 SilicoriG SG301 

SW949·1 Motorola MC949 RCA CAl" TI LM30I 
TI SNI5949 SYl103 AMI S1103A 834 Signetics LMl.!I LM304 Fairchild ,.A304 

SW949·2 Motorola MC849 SY2101 RCA MW4101 Silicon G SGIII Motorola MLM304 
TI SNI5849 ' SY211 I RCA MW411 I n LMIII Raytheon LM304 

SW950·1 Motorola MC950 SY2112 RCA MW4112 LMI24 Motorola MLMI24 SiliconG SG304 
TI SNI5950 m870 N8IIon11 MM5270 783 ' Raytheon LMI24 TI LM304 

SW950·2 Motorola MC850 SY5280 RCA MW4050 RCA CAl 24 LM305 AMO LM305 
TI SN15850 SY6502 Mostek MCS6502 Signatics LM124 Fairchild ,.A305 

SW951·1 Motorola MC951 SY6503 Mostek MCS6503 Silicon G SG124 Intersil LM305 
n SN15951 gY6504 Mostek 

" 
MCS6504 TI LM124 Motorola MLM305 

SW951·2 Motorola. MC851 SY6505 ' Mostek MCS6505 LM139 Motorola MLMI39 National LM305 
TI SNI5851 SY6520 Mostek MCS6520 Raytheon LMI39 )ilicon G SG305 

SW957·1 Motorola MC957 SY6522 Mostek MCS6522 RCA CAl 39 n LM305 
TI SN15957 SY6530 Mostek MCS6530 Silicon G SG139 .!.M307 AMO LM307 

SW957·2 Motorola MC857 SY6532 Mostek MCS6532 TI LMI39 Fairchild pAa07 
TI SN15857 LM201 AD AD201 575 ( Intersil LM307 

SW958·1 Motorola MC958 Teledyne Crystalonics AMO LM201 Motorola MLM307 
TI SN15958 Fairchild ,.A201 National LM307 

SW958·2 Motorola MC858 
'-.. 

Intersil LM201 Raytheon LM307 
TI SNI5858 COR I 25 SiliconiK ' Oi25 Motorola MLM201 RCA CA307 

SW961·1 Motorola MC961 National LM201 Signetics LM307 ' 
TI SN15961 Teledyne Philbrick RCA CA201 Silicon G SG307 

SW961·2 Motorola Me861 Signetics LM201 TI LM307 
TI SN15861 Silicon G SG201 .LM308 AMO LM308 

SW962·t, Motorola MC962 1321 Oatel AM·462 TI LM201 Fairchild ,.A308 
'T1 SNI5962 HerrIa HA-2825 580 LM~04 Fairchild ,.A204 Motorola MLM308 

SW962·2 Motorola MC892 1322 Oatel jI\M·452 Motorola MLM204 National LM308 
TI gN15862 Herrle HA-2525 5SO Raytheon LM204 Signetics LM308 

SW963·1 MotorOla MC963 1323 ~" HA-2705 580 Silicon G SG204 SiliconG SG308 
TI SN I 5963 1324 HerrIa HA-2505 ISO TI LM204 LM31J AMO LM31 I 

SW963·2 Motorola MC863 1430 Oatel jI\M·500 LM205 AMO LM205 Fairchild ',.A31 I 
TI SN I 5863 1431 Harris HA·2065A. Fairchild ,.A205 Intersil LM311 

.1001 Motorola MClOOl 4551 Oatel MXO·g07 Int8l8i1 LM205 ' ( Motorola MLM311 

.1004 Motorola MCl004 4552 Datel' MX·I606 " Motorola MLM205 " National LM311 

.1006 Motorola MCl006 4856 Oatel SHM·IC·I National LM205 Raytheon LM311 

.1001 Motorola MC1007 Herrl. HA.2421 IlSO Raytheon LM205 RCA 0011 

.1010 MOtorola MCI010 Silicon G SG205 Signatics LM31 I 
\ .1011 Motorola MelOll Teledyne Semiconductor TI LM205 Silicon G SG311 
.1013 Mo!orola MCIOl3 .LM207 AMO LM207 TI LM311 
.,014 Motorola MCIOl4 -- Fairchild ,.A207 LM324 Motorola MLM324 \ .. 
.1015 Motorola Mel01S LM101 AD AD101 1175 Intersil LM207 National LM324 
.1016 Motorola MC1016 AMO LMl01 'Motorola MLM207 Raytheon LM324 
.1017 Motorola MelO17 Fairchild ,.Al01 Raytheon LM207 aCA 0024, 
.1018 Motorola MC1018, IntelSil LMIOI 'RCA 0007' $;gnetics LM324 
.1019 Motorola MC1019 Motorola MLM161 Signatics LM207 Silicon G SG324 
.1020 Motorola MC1020 National LMl01 Smcon G SG207 ' n LM324 
.i021 Motorola MC1021 RCA CAl0l :n LM207 .LM339 National LM339 

• Discontinued 

Bold face device numbers indicate m~nuracturers" data is provided in the Ie Master on the pages noted, 
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Tiledyne Semiconductor 
(cont'd) 

LM339 RCA CA339 
Silicon G SG339 
TI LM339 

tLM376 Fairchild ,.A376 
tMM54COO Harris H054COO 
tMM54C02 Harris H054C02 

National MM54C02 
tMM54C04 Harris H054C04 

National MM54C04 
tMM54CIO Harris H054CIO 

National MM54CIO 
tMM54C107 Harris H054Cl07 

National MM54CI07 
tMM54C151 Harris H054CI51 

National MM54C151 
tMM54C154 Harris H054C154 

National MM54C154 
tMM54C157 Harris H054C157 

National MM54C157 
tMM54CI60 Harris H054C160 

National MM54C160 
tMM54C161 Harris H054C161 

National MM54C161 
tMM54C162 Harris H054C162 

National MM54C162 
tMM54C163 Harris H054C163 

N<!Iional MM54C163 
tMM54C164 Harris H054C164 

National MM54C164 
tMM54C173 Harris H054C173 

National MM54C173 
tMM54C192 Harris H054C192 

National MM54C192 
tMM54C193 Harris H054C193 

National MM54C193 
tMM54C195 Harris H054C195 
tMM54C20 Harris H054C20 

National MM54C20 
MM54C200 National MM54C200 808 

tMM54C42 Harris HD54C42 
National MM54C42 

tMM54C48 National MM54C48 
tMM54C73 Harris HD54C73 

National MM54C73 
tMM54C74 Harris H054C74 

National MM54C74 
tMM54C76 Harris HD54C76 

National MM54C76 
tMM54C86 Harris H054C86 

National MM54C86 
tMM54C89 Harris H054C89 

National MM54C88 805 
tMM54C95 Harris H054C95 

National MM54C95 
MM74COO Harris HD74COD 

National MM74COO 
RCA '. CD4011 

MM74C02 Harris HD74C02 ' 
National MM74C02 
RCA C040DI 

MM74C04 Harris H074C04. 
National MM74C04 
RCA C04069 

MM74Cl0 Harris HD74Cl0 
National MM74Cl0 
RCA CD4023 

MM74Cl07 Harris HD74Cl07 
National MM74Cl07 

tMM74C14 National MM74C14 
MM74C151 Harr1s H074C151 

National MM74C151 
MM74C154 Harris H074C154 

National MM74C154 
MM74C157 Harris H074C157 

National MM74C157 
MM74C160 Harris HD74C160 

National MM74C160 

• Discontinued 
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Device SoUrce Device Page Device Source Device Page Device 

MM74C161 Harris H074C161 709 TI ,.A709 ,.A710 
National MM74C161 710 Fairchild ,.A710 

MM74C162 Harris H074C162 Motorola MC1710 ,.A711 
National MM74C162 National LM710 

MM74C163 Harris H074C163 Raytheon RC710 
National MM74C163 RCA CA710 

MM74C164 Harris H074C164 Si9netics ,.A710 
National MM74C164 Silicon G SG710 

. MM74Cl73 Harris H074C173 TI ,.A710 
National MM74Cl73 711 Fairchild ,.A711 
RCA C04076 c Motorola MC1711 ,.A723 

MM74C192 Harris H074C192 National LM711 
National MM74C192 Raytheon RC711 
RCA C040192 RCA CA711 

MM74C193 Harris H074CI93 Silicon G SG711 
National MM74C193 TI ,.A711 
RCA C040193 723 AMO 723 

MM74C195 Harris H074C195 Intersil 723 
National MM74C195 Motorola MCl723 

-MM74C20 Harris H074C20 National LM723 
National MM74C20 Raytheon RC723 ,.A733· 
RCA C04012 Silicon G SG723 

tMM74C2OD Harris H074C200 TI ,.A723 
National MM74C200 808 741 AD AD741 575 

MM74C42 Harris H074C42 AMO 741 
Naiional MM74C42 Fairchild ,.A741 
RCA C04028 Intersil 741 

tMM74C48 Harris H074C48 Motorola MC1741 
National MM74C48 National LM741 ,.A741 

MM74C73 Harris H074C73 Raytheon RC741 
National MM74C73 RCA CA741 

MM74C74 Harris H074C74 Signetics ,.A741 
National MM74C74 Silicon G SG741 
RCA C04013 TI ,.A741 

MM74C76 Harris HD74C76 747 AMD 747 
National MM74C76 Motorola MC1747 
RCA CD4027 National LM747 

tMM74C86 Harris HD74C86 Raytheon RC747 
National MM74C86 RCA CA747 

tMM74C89 Harris HD74C89 Signetics ,.A747 
National MM74C89 805 Silicon G SG747 

MM74C95 Harris H074C95 148 Intersil 748 
National MM74C95 Motorola MC1748 ,.A747 

TP1301 AD AD509 574 National LM748 
TP1322 AD AD509 574 Raytheon RC748 
TP301 AD AD507 574 RCA CA748 
TP321 AD A0507 574 Signetics ,.A748 
1458 Fairchild ,.A 1458 TI ,.A748 

HI"I. HA·2855 680 8700 Datel AOC·EK88 
Motorola MC1458 8701 Datel ADC·EK10B 
National LM1458 8702 Datel I<I.DC·El<128 
Raytheon RC1458 911A Lithic Sys LS171 

\ RCA CA1458 9118 Lithic Sys LS271 
Signetics MC1458 ,911C Lithic Sys . LS371 ,.A748 
Silicon G SG1458 
TI MC1458 AEG-Telefunken 

1558 Fairchild ,.A 1558 
Ha"l, HA~2650 581 
Motorola MC1558 TCA830 SGS TCA830 
NatiOnal LM1558 TDA440 SGS TDA440 
RCA CA1458 
Signetics MC1558 Texas Instruments Silicon G SG1558 
TI MC1558 

.555 Exar XR555 ,.A702 Fairchild ,.A702 ,.A777 

/ Lithic Sys LS555 Motorola MC1712 
Motorola MC1455 Raytheon RC702 
National LM555 RM702 LM10l 
Silicon G SG555 ,.A709 Fairchild ,.A709 
TI NE555 Motorola MC1709 

SE555 National LM709 
556 Exar XR556 Raytheon RC709 

Motorola MC3456 RM709 
Silicon G SG556 Signetics ,.A709 
TI NE556 Teledyne S 709 

SES56 ,.A710 Fairchild ,.A71O 
558 Silicon G SG558 Motorola MC1710 LM104 
709 Fairchild ,.A709 Na.tional LM710 

Motorola MC1709 Raytheon RC710 LM105 
Raytheon RC>709 RM710 
Signetics ,.A709 Signetics ,.A7l0 

The manufacturers report their devices can be used' as direct replacements. Performance details 
often differ. so compare the specifications considering your requirements. 

I Replacement ICMa_ 
Source Device . Page 

Silicon G SG710 
Teledyne S 710 
Fairchild ,.A711 
Motorola MC1711 
National LM711 
Raytheon RC711 

RM711 
Signetics ,.A711 
Silicon G SG711 
Teledyne S 711 

. AMO 723 
Fairchild ,.A723 
Intersil 723 
Motorola MCl723 
National LM723 
Raytheon RC723 . 

RM723 
Signetics ,.A723 
Silicon G SG723 
Teledyne S 723 
AMO 733 
Fairchild ,.A733 
Motorola MC1733 
National LM733 
Raytheon RC733 

RM733 
Signetics ,.A733 
Silicon G SG733 
AMO 741 
Fairchild ,.A741 
Intarsil 741 
Motorola MC1741 
National LM741 
PMI· OP·02 

PM741 
SSS741 

Raytheon RC741 
RM741 

RCA CA741 
Signetics ,.A741 
Silicon G SG741 
Teledyne S 741 
AMO 747 
Fairchild ,.A747 
Motorola MC1747 
National LM747 
PMI PM747 

SSS747 
Raytheon RC747 

RM747 
RCA CA747 
Silicon G SG747 
Teledyne S 747 
AMO 748 
Fairchild ,.A748 
Intersil 748 
Motorola MC1748 
National LM748 
Ray,theon RC748 

RM748 
RCA CA748 
Signetics ,.A748 
SiliconG SG748 
Teledyne S 748 
Fairchild ,.A777 
Intersil 777 
Silicon' G SG777 
AMD LM101 
Fairchild ,.Al0l 
Intersil LM10l 
Motorola MLM101 
National LM101 
RCA CA101 
Signetics LMl01 
Silicon G SG101 
Teledyne S LM101 
Motorola MLM104 -
Silicon G SG104 
AMO LM105 
Intersil LM105 
Motorola MLM105 
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Texas Instruments (cont'd) 'MC1558 National LM1558 SN151810 ,SW SW1810 SN15848 SW SW948 
PMI PM1558 SN151811 Motorola MC1811 SN15849 Motoroia MC849 

SSS1558 SNl51812 Motorola MC1812 National DM949 
LMl05 National LMl05 Raytheon RMl558 SW SW1812 SW SW949 

Raytheon . LM105 RM4558 SN151900 Motorola MC1900 SN15850 Motorola MC850 
Silicon G SG105 RCA CA1558 SW SWl900 SW SW950 
Teledyne S LM105 Silicon G SG1558 SN151901 Motorola MC1901 SN15851 Motorola MC851 

LM106 AMD LM106 Teledyne S 1558 SN151902 Motorola MC1902 SW SW951 
LM107 AMD LM107 NE555 AMD NE555 SW SW1902 SN15857 Motorola MC857 

Fairchild /.AI 07 Fairchild pA555 SN151903 SW SWl903 National DM957 
Intersil LtoAl07 Intersil NE555 SN151904 Motorola MCl904 SW SW957 
Motorola MLM107 Lithic Sys LS555 SW SWl904 SN15858 Motorola MC858 
National ' LMl07 Motorola MC1455 ; SN151905 Motorola MCl905 National DM958 
Raytheon LMl07 Raytheon RC555 SN151906 Motorola MCl906 SW SW958 
RCA CAl07 RCA CA555 SW SW1906 SNl5861 Motorola M0861 
Signeties LM107 Signeties NE555 SN151907 Motorola MC1907 National DM961 
Silicon G SG107 Silicon G SG555 SN151908 Motorola MC1908 SW SW961 

LMl11 AMD LMlll Teledyne S 555 SW SW1908 SN15862 Hitachi HD2207 
Intersil , LMlll NE556 Fairchild pA556 SN151909 Motorola MC1909 Motorola MC862 
National LM111 Motorola MC3456 SN151910 Motorola MC1910 Niltionai DM962 
Raytheon LMlll Silicon G SG556 SW SW1910 SW SW962 
RCA CAllI RC4136 Exar XR41'36 SN151911 Motorola MC1911 SN15863 Motorola MC863 
Signeties LM111 Raytheon RC4136 588 SN151912 Motorola MC1912 ,National DM963 
Silicon G SGlll RC4558 Exar XR4558 SW SW1912 SW SW963 
Teledyne S LM111 Motorola MC4558 SN158093 Motorola MC853 SN159093 Motorola MC95~ 

LM301 AMO LM301 Raytheon RC4558 National DM9093 Raytheon RM993 
Fairchild pA301 RM4136 Exar XR4136 SW SW705 SW SW705 
Intersil LM301 Raytheon RC4138 588 SW8093 SN159094 Motorola MC956 
Motorola MLM301 RM4558 Motorola MC4558 SN15B094 Motorola MCB56 Raytheon RM994 
National LM301 Raytheon RM4558 National DM9094 SW 'SW708 
Raytheon LM301 SE555 Intersil SE555 SW SW70a SN159097 Motorola MC955 
RCA CA301 Lithic Sys LS555 SN158097 Motorola MC855 Raytheon RM997 
Signeties , LM301 Motorola MC1555 National DM9097 SW SW709 
Silicon G SG301 Raytheon RM555 SW SW709 SN159099 Motorola MC952 
Teledyne S LM301 RCA CA555 SW8097 Raytheon AM999 

LM304 Fairchild pA304 Signeties SE555 SN158099 Motorola MC852 SW SW706 
Motorola MLM304 Silicon G 5G555 National DM9099 SN15930 Motorola MC930 
Silicon G SG304 SM54LS75 Raytheon 54LS75 SW ' SW706 Raytheon RM930 

SGa04 SM54L72 NatiOnal DM54L72 SW9099 SW SW930 
LM305 AMD LM305 tSN10101 Motorola MC10101 SN15830 Hitachi HD2204 SN15931 Motorola MC931 

Fairchild pA305 tSN10l02 Motorola MC10l02 Motorola MC830 Raytheon RM931 
Intersil LM305 tSN10l04 Motorola MC10l04 National DM930 SW SW9a1 
Motorola MLM305 tSN10105 Motorola MC10l05 SW SW930 SN15932 Motorola' Me932 
Raytheon LM305 tSN10l06 Motorola MC10106 SN15831 Motorola MC831 Raytheon RM932 
Silicon G 5G305 tSN10107 Motorola MC10l07 SW SW931 SW SW932 
Teledyne S LM305 tSN10l09 Motorola MC10l09 SN15832 Hitachi HD2201 SNl5933 Motorola MC933 

LM306 AMO LM306 tSNlOll0 Motorola MC10l10 Motorola MC832 Raytheon RM933 
LM307 AMD LM307 t5Nl0111 Motorola MClOl11 National DM932 SW SW933 

Fairchild ,.A307 tSN10115 Motorola MC10115 SW SW932 SN15934 Motoroia MC934 
Intersil LM307 tSN10116 Motorola MC10116 SN15833 Hitachi HD2202 Raytheon RM934 
Motorola MLM307 tSN10117 Motorola MCl0117 Motorola MC833 SN15935 Motorola MC940 
National LM307 tSN10118 Motorola MC10118 National DM933 Raytheon RM935 
Raytheon LM307 tSN10119 Motorola MC10119 SW SW933 SW SW935 
RCA CA307 tSN10121 Motorola MC10121 SN15834 Motorola MC834 SN15936 Motorola MC936 
Signeties LM307 tSN10130 Motorola MC10130 SN15835 Motorola MC840 Raytheon RM936 
Silicon G SG307 tSN10131 Motorola MC10l.31 National DM935 SW SW936 

LM311 AMD LM311 tSN10133 Motorola MC10133 SW SW935 SN15937 Motorola Me937 
Fairchild ,.A311 SN10147 Fairchild Fl0405 SN15836 Hitachi I HD2206 Raytheon RM937 
Intersil LM311 tSN10160 Motorola MC10160 Motorola MC836 SW SW937 
Motorola MLM311 tSN10161 Motorola MC10161 National DM936 SN15938 Motorola MC935 
Raytheon LM311 SN10175 Motorola MC10175 

• SN15837 
SW SW936 SN15941 SW SW941 

RCA CA311 tSN10179 Motorola MC10179 Motorola MC837 SN15944 Motorola MC944 
Signeties LM311 +SN10181 Motorola MC10181 National DM937 Raytheon RM944 
Silicon G SG311 SN151800 Motorola MC1800 SW SW937 SW SW944 
Teledyne S LM311 National DM1800 SN15838 Motorola MC835 SN15945 Motdrola MC945 

LM376 Fairchild pA376 SW SW1800 SW SW938 Raytheon RM945 
MC1458 Fairchild ,.A1458 SN151801 Motorola MC1801 SN15844 Hitachi HD2209 SW SW945 

Harrl, HA-2655 580 National DM1801 Motorola MC844 SN15946 Motorola MC946 
Motorola MC1458 SN151802 Motorola MC1802 National DM944 Raytheon , RM946 
National I.M1458 SW SW1802 SW SW844 SW SW946 
PMI OP-14 SN151803 Motorola MC1803 SW944 SN15948 Motorola MC948 

SSS1458 SN151804 Motorola MC1804 SN15845 Hitachi HD2205 Raytheon RM948 
Raytheon RC1458 SW SW1804 Motorola MC845 SW SW948 

RC4558 SN151805 Motorola MC1805 National DM945 ' SN15949 Motorola MC949 
RCA CA1458 SN151806 Motorola MC1806 SW SW945 Raytheon RM949 
Signetics MC1458 SW SW'1806 SN15846 Hitachi HD2203' SW SW949 
Silicon G SG1458 SN151807 Motorola MC1807 Motorola MC846 SN15950 Motorola MC950 
Teledyne S 1458 SN151808 Motorola MC1808 National DM946 Raytheon RM950 

MC1558 Fairchild ,.A1558 SW SW1808 SW SW946 SW SW950 , Harrl. HA-28&O 581 SN151809 Motorola MC1809 SN15848 Motorola MC848 SN15951 Motorola MC951 
Motorola MC1558. SN151810 Motorola MC1810 National DM948 Raytheon RM951 

t Discontinued 
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Page 

Texas Instruments (cont'd) 

SN15951 SW SW951 
SN15957 Motorola MC957 

SW SW967 
.. SNI5958 Motorola MC968 

SW SW958 
SN15961 Motorola MC961 

Raytheon RM961 
SW , SW961 

SN15962 Motorola MC962 
Raytheon AM962 
SW SW962 

SN15963 Motorola MC963 
Raytheon AM963 
SW SW963 

SN29000 Fairchild ~OOO 
ITT ITT74104 

SN29OO1 Fairchild 9001 
ITT m74105 

ITT9001 
SN29002 m m9OO2 

National OM9002 
SN29003 m ITT9003 

NatiOnal OM9OO3 • 
SN211oo4 National OM9004 ! 
SN29005 m m9005 

• National OM9005 
SN29,006 Nationai 0M9006 
SN29008 ITT m9008 

National OM9008 
SN29009 ITT 1TT9009 

Nationai OM9009 
SN29012 m ITT9012 

NB1ionai 0M9012 
SN29016 ITT ITT9016 

Nationai OM9016 
SN29024 National OM8024 
'SN29300 'AMD 9300 

Nationai OM8300 
Raytheon RM9300 

SN29301 AMO 9301 
Fairchild 9301 
National DM8301 

OM9301 
SN29308 AMO 9308 

Fairchild 9308 
Raytheon Reg308 

RM9308 
SN29309 AMD 9309 

Fairchild 9309 
National OMB309 

SN29310 AMO 9310 
Nationai OM8310 
Raytheon RM9310 

SN29311 AMO 9~11 
National OM8311 
Raytheon AM9311 

SN29312 AMD 9312 
ITT i'TT9312 
National OM8312 -
Raytheon RC9312 

RM9312 
SN29316 AMD 9316 

National OM8316 
Raytheon AM9316 

SN29318 AMO . 9318 
National OM8318 

SN29322 AMD 9322 
National .. OM8322 

SN29334 National DM8334 
SN29601 AMO > 9601 

m m9601 
Motorola MC9601' 
National DM8601 
Raytheon RF9601 , 

SN29602 National, DM8602 . 
.laytheon RM9322 

SN39000 Fairchild 9000 
SN39001 Fairchild 9001 

, 

t Discontinued 
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ALTERNATE SOURCE DIRECTORY 

~·I=-Device IC Master ManufaCturer I Replacement ICM_ MmuIIcIurer I Replacement' . ICMI_ 
Page Device Source Device Page Device SoUrce Device Page 

SN39024 National OM9024 SN54Hl0 Fairchild 54Hl0 SN54H61 Signetics 54H61 
SN393C0 National DM9300 9Hl0 SN54H62 Fairchild 54H62 
SN39301 Fairchild 9301 National OM64Hl0 9H62 

• National OM93Cl Raytheon 54Hl0 National OM54H62 
SN39308 Fairchild 9308 Signetics 54Hl0 ,SignatiCs 54H62 
SN39309 fairchild ,9309 SN54Hl0l Fairchild. 54Hl0l SN54H71 Fairchild 54H71 

National ' OM9309 9Hl0l ·9H71 
SN39310 National OM9310 Sign8tics 54Hl0l National OM54H71 
SN39311 National OM9311 /SN54Hl02 Fairchild 54Hl02 Signetics 54H71 
SN39312 . Fairchild 9312 .- SH102 SN54H72 Fp;rchild . 54H72 

National OM9312 Signatics 54Hl02 9H72 
SN39316 National OM9316 SN54Hl03 Fairchild 54Hl03 National OM54H72 
SN39318 Nationai OM9318 9Hl03 Signetics 64H72 

·SN39322 National OM9322 National OM64Hl03 SN54H73 Fairchild 54H73. 
SN39334 Nationai OM9334 SN54Hl06 Fairchild 54Hl06 9H73 
SN39601 National DM96!)1 9Hl06 National OM54H73 
SN39602 National OM9602 . National OM54Hl06 - Signetics 54H73 
SN429301 ITT ITT9301 Signetics 54Hl06 SN54H74 Fairchild 54H~4 

tSN52L022 TI TL022M SN54Hl08 Fairchild 54H108 , 9H74 
.SN52L044 TI TL044M 9Hl08 National OM54H74 
tSN52101 Tl LM10l National OM54Hl08 Raytheon 54H74 
SN62104 TI LMl04 Signaties 54HI08 Signetics 54H74 

tSN52105 n LMl05 SN54Hl1 National OM54Hll SN54H76 Fairchild 54H76 
tSN52 106 n LMl06 Raytheon 64Hll 9H76 
tSN52107 TI LMl07 Signatics .54Hll National OM54H76 
tSN52 108 AMO LM108 SN54H183 Fairchild 54H183 ,Signatics 54H76 

. Intarail LMl08 93H183 SN64H78 Fairchild 54H78 
Motorola MLM108 SN54H20 Fairchild 54H20 9H78 
National LMl08 9H20 National OM54H78 
Raytheon LMl08 National: OM54H20 SN54H87 Fairchild ' 54HB-7 
RCA CA108 Raytheon .54H20 93H87 
Silicon G SGl08 Signetics 54H20 SN64LSOO . Fairchild 54LSOO 

~SN52109 TI 
. , 

LMl09 SN54H21 Fairchild 54H21 National OM54LSOO 
SN52110 AMO !.MIlO 9H21 Raytheon &4LSOO 210' 

Intarsil LMll0 Natlonal DM54H21 Signetics 54LSOO 
MotOrola MLMll0 Sigrietics 54H21 SN5400l National oM54OOl 
National LMll0 SN54H22 Fairchild 54H22 ~ .. &4LS01 212 
Silicon G SGl10 9H22 Signetics 54LSOI 

+SN52111 n lMl11 NatiOnal OM54H22 SN54OO2 Fairchild 54LS02 
tSN52H8 n LM118 Raytheon 64H22 R.,uo- 54LS02 214 
SN52197 Signetics S8291 Signatics 54H22 , Signetics 64LS02 

tSN52506 n TL506 SN54H30 Fairchild" 54H30 SN54OO3 Fairchild 54LSOS 
tSN52510 n TL510 9H30 National OM54OO3 
tSN52514 TI TL514 National OM64H30 ~ 54LS03 212 
tSN52555 n SE555 Signetics 64H30 . Signatics 64LS03 
tSN52558 TI MC1558 SN54H40 Fairchild 54H40 SN54OO4 Fairchild 54LS04 
tSN52702 TI TL702 9H40 National DM54OO4 
tSN5,2702A TI ,.A702 Nationai . OM54H40 Raytheon' &4LS04 210 
tSN52709 TI ,.A709 RSytheon 54H40' Signatics . 54004 
tSN52710, TI TL710 Signatics 54H40 SN54OO5 Fairchild 54LS05 
tSN52711 TI ,.A711 SN54H150 Fairchild 54H50 R.,uo- &4LS06 . 212 
tSN52723 n ,.A723 9H50 Signetics 54LSo5 
tSN52733 11 ,.A733 National OM54H50 SN54LS08 Fairchild 54LS08 
tSN52741 TI ,.A741 Signatics 54H50 ~ 54lS08 216 
tSN52747 n ,.A747 SN54H51 Fairchild 54H51 Signatics 54LS08 ,. 
tSN52748 TI \ ,.A148 9H61 SN54LS09 Fairchild 54LS09 
tSN52771 Signetics MC1556 National OM64H51 II8ytMI 54lS08 217 
tSN52777 n ,.A777 Signetics 54H51 SN54LS10 Fairchild 54LS10 
tSN62810 n TL810 SN54H52 Fairchild 54H52 . Nation~' OM64LS10 
tSN52811 n TL811 . 9H62 , R~ 54LS10 210 
tSN52820 TI Tt.820 , Nationai OM54H52 Signatics 54LS10 
SN64HOO Fairchild 54HOO Signatics 54H62 SNI4LS107 Raytt.n 54LS107 232 

9HOO SN54H53 fairchild ' 54~3 Signe1i"1' 54LS107 
National oM54Hoo, 9H5 'SN54LS109 Fairchild 54LS109 
Raytheon 54HOO , National OM54H53 ~ 54ls101 . 261. 
Signatics 54HOO Signetics 54H53 Signatics . 54LS109' 

SN54HOI Fairchild 54HOI SN54H54 ~airchild 54H64 SN54LS11 Fairchild 54LSll 
9HOI .' 9H54 ,...,...,. 14LS11 216 

Nationai oM54HOl NatiOnal OM54H54 Sigtietics 54LSH 
Raytheon 54HOI Signatics 54H54 SN54'LS 112, FairChild 64LS112 
Signati~ 54HOI SN54H55 Fairchild 541155 ~ 14LSf12 232 

SN54H04 Fairchild I54H04 9H55 Signaticil 54LS112 '< 

9H04 National . OM54H56 SN54LS113 Fairchild 54LS113 
National OM54H04 Signatics 54H55 ~ 14LS113 232 
,Aayu,eon 54H04 SN54H60 Fairchild 54H60 Signatics 54LS113 
Signatics ' 54H04 r 9H60 SN64LS114 Fairchild 54LS114 

SN54H06 ' Fairchijd 54H05 National OM54H60 ~ &4LS11. 237 
9H05 Signetics 64H60 Signetics 54LS114 

Netional OM54H05 SN54H61 Fairchild 54H61 SN54LS12 National DM54LS12 
Raytheon 54H05 9H61 it.,uo- &4LS12 212 
Signatics 54H05 Nationai DM54H61 ,.5ignetics 64LS12 

\ 

) 
The manufacturers report their devices can be used as direct replacements. Perlormance details 
~ften differ. so compare the specifications considering your requirements. 
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SNMUl171S MLS1711 27& SN64l.S28 
" 

Signatics 54LS28 SN54l,S74 National DM54LS74 Texallnltruments (cont'd) ....-
Signetics 64LS176 SN64LS281 AMD SN54LS281 Reythat &4LS74 23& 

SN64LSf81 AMD SN54LS181 SN54LS281 Signetics 64LS74 
SN64LSI22 Raythaon 54LS122 Fairchild 64LS181 SN64LS283 Fairchild 54LS283 SN54LS75 Signlitics 54LS75 
SN64LS123 AMD SN54LS123 Reythat MUl181 277 Raytheon 64LS283 ,iN&4LS78 Reyt"- &4LS78 232 

Raytheon 54LS123 SN54LSI88 MMI 5330 Signetics 54LS283, Signetics 54LS76 
SN54LS126 Fairchild ' 54LS125 SN54LS190 AMD SN54LS190 SN54LS29q Fairchild 54LS290 SN&4LS78 Rey!"- &4LS78 237 
SN54LS126 Fairchild 54LS126 Fairchild 54LS190 Signetics 54LS290 Signelics 54LS78 
SN54\S132 Fairchild 64LS132 R.,m- &4LS180 283 SN64LS293 Fairchild 54LSZ93 SN64LS83A Fairchild 54LS83 

Signetics 64LS132 Signatics 54,LS190 Signatics 54LS293 Reyt"- &4LS83A 231 
SN64LSI36 Fairchild 64l,S136 SN54LS191 AMO SN64LS191 S~54LS295A Fairchild 64LS295 'Signetics 64LS83A ....- , &4LS138 2&3 ~airchild 64LS191 , Reythat &4LS29&A 321 SN54LS85 Signetics 64LS85 

Signetics 54LS136 Reythat &4LS181 283 Signatics 64LS295A SN54LS86 Fairchild 54LS86 
SN64LS138 AMD SN54LS138 Signetics 54LS191 SN54LS298 Fairchild 54LS298 Reythat &4LS88 242 

Fairchild 54LS138 SN64LS192 AMD SN64LSI92 Reythat &4LS288 323 Signetics 54LS86 
R~ MUl138 2&4 Fairchild 54LS192 SN54LS299 AMD SN64LS299 SN54LS90 Fairchild 64LS90 
Signatics 54LS138 Reythat MUltl2 281 SN54LS30 Fairchild 54LS30 Signetics 54l.s90 

SN54LS139 AMD SN54LSI39 Signatics 64LS192 National DM64LS30 SN54LS92 Fliirchil<l 54LS92 
Fairchild 54LS139 SN54LS193 AMD SN54LS193 ReyI"- MUl30 210 ReyI"- MUl82 243 

~ MUl1,a8 2&4 Fairchild 64LS193 Signetics 54LS30 Signatics S54LS92 
Signetics 54LS139 ReyI"- MUl183 281 SN54LS32 Fairchild 54LS32 SNMUl83 R.,m- MUl83 243 

SN54LS14 Fairchild, 64LS14 Signetics 64LS193 ~ &4LS32 22& SN64LS95B' Filirchild 54LS95 
R ..... MUl14 218 SN64LS 194A AMD SN54LS194A Signetics 54,LS32 Signetics 64LS96B 
Signetics 64LS14 fairchild 64LS194 SN64LS322 AMD AM25LS22 SN64LS96 Signetics 54LS96 

SN64LS146 Signetics 64LS146 Rey!"- MUl184A 218 SN54LS322 SN54LOO National DM54LOO 
SN54,LS148 AMD SN64LS148 Signetics 54LS194A SN54LS323 MID AM25LS23 SN54LOI National DM54LOI 
SN54LS16 Fairchild 64LS16 SN54LS195A AMD SN54LS195A SN&4LS33 Rey!hIon &4lS33 228 SN54L02 National DM64L02 , 

Reythat MUl1& 217 Fairchild 54LS195 Signatics 54LS33 SN64L03 Netional DM54L03 ~ 

Signatics , 54LS16 ....- MUI,nA 302 SN&4LS386 Reythat MUl3" 32& SN54L04 Netional DM64L04 
SN54LS15L AMD SN64LS151 Signetics 64LS196A SN&4LS388 Reythat &4LS388 325 SN54L10 National DM54L10 

Fairchild 54LS151 SN64LS196 Fairchild 54LS196 SN64LS367 Raythaon 54LS367 tSN54L123 National DM54L123 
IIeytMan MUl1&1 2118 Reythat MUl1iJ8 306 SN64LS368 Fairchild 54LS368 SN54L154 National DM54L154A 
Signatics 64LS151 Signetics , 54LS196 Raytheon 64LS368 SN54L157 National DM54L157A 

SN54LS162 Fairchild 54LS162 SN54LS197 Fairchild 54LS197 SN54LS37 Fairchild 64LS37 SN54L164 National DM64L164 
ReyI"- MUl1&2 2118 Reythat &4\.8187 3011 ReyI"- &4lS37 223 SN54L192 National DM64L192 

SN54LS153 AMD sN64LS153 Si9netics 64LS197 Signetics 64LS37 SN54L193 National DM54L193 
Fairchild 54LS163 SN64LS20 Fairchild 64LS20 SN64LS373 AMD SN54LS373 SN54L20 National DM54L20 
Reythat &4LS153 2118 National DM64LS20 SN54LS374 AMD SN54LS374 SN64L30 National DM54L30, 
Signatics 54LS153 Reyt"- &4lS20 210 SN54LS376 Rlytheon 54LS376 SN54L42A National DM54L42A 

SN64LSI55 Fairchild 54LS155 Signetics 54LS20 SN54LS377 AMD SN54LS377 SN54L61 National DM54L61, 
Reythat MUl1116' 280 SN64LS21 Fairchild 64LS21 SN64LS378 AMD SN54LS378 SN54L54 National DM54L54 

SN54LS)56 ': Fairchild 64LS156 Reythat MUl21 216 SN54LS378 SN54L66 National DM54L66 
Reythat MUl158 ' 280 

, 
Signatics 54LS21 SN54LS379 AMD AM25LS08 SN54L71 National DM54L71 

SN54LS157 AMD SN64LSI67 SN64LS22 Fairchild 54LS22 SN54LS379 SN64L73 National DM54L73 
Fairchild S4LS167 National DM64LS22 SN54LS38 Fairchild 54LS38 

228 
SN54L74 National DM64L74 

Reythat &4LS1117 282 ....- MUl22 212 Reyt"- 1 MUl38 tSN54L75 National DM64L75 
Signatics 54LS157 Signetics 64LS22 Signetics 64LS38 SN54L78 National DM64L78 

SN54LS158 AMD SN54LS168 SN64LS221 Signetics 64LS221 'SN64LS381 AMD SN54LS381 SN54L85 National DM5,L85 
Fairchild' 54LS158 SN54LS229 Raytheon 64LS229 1 SN54LS384 AMD AM26LS14 SN54L86 National DM5 L86 

\, Reythat MUl11i8 282 SN64LS240 AMD SN64LS240 SN54,LS384 SN54L90 National DM64L90 
Signatics 64LS158 SN64LS241 AMD SN64LS241 SN64LS385 AMD AM25LS15 SN64L91 National DM54L91 

SN64LS160 AMD SN54LSI60 SN64LS26f AMD SN64LS251 SN54LS386 SN54L93 National DM54L93 
Fairchild 64LSI60 Fairchild 54LS251 SNMUl388 Reythat &4LS381 242 SN64L95 National DM54L95 
Reythat MUl180 284 Reythat &4LS2111 308 Signetics 54LS386 SN54L98 National DM54L98 
Signetics 64LSI60 Signetics 64LS251 SN54LS388 AMD AM25LS2618 SN64500 Fairchild 54S00 

SN64LS161. AMD 5N64LS161 5N64LS253 AMD 5N64LS263 SNMUl3e& Reythat &4LS38& 327 9500 
F~rchild 54LS161 Fairchild 64LS253 SN64LS399 AMD AM26LS09 SN64503 Fairchild 54503 
Reythat MUl111 284 Reyt"- &4LS263 - 312 SN54LS399 9503 ' 
Signetics 54LS161 Signetics 54LS263 SN54LS40 Fairchild 64LS40 5N54504 Fairchild 64504 

SN64LSI62 AMD 5N54LS162 5N64LS267 AMD sN54LS267 Reyt"- UI.S4O 223 9504 
Fairchild 54LS162 I Fairchild 64LS267 Signatics 54LS40 SN64S05 Fairchild 64506 
Reyt"- MUl182 284 Reythat MUl2117 3111 5N54l542 Fairchild 54LS42 9505 
Signetics 64LS162 Signetics 54LS267 ~ Slgnatics 64LS42 SN54S112 Fairchild ' 54S112 

SN64LSl63 AMD SN64LS163 SN64LS268 AMO SN64LS26 5N54LS424 AMO 5N64LS424 95112 
Fairchild 64LS163 Fairchild 54LS258 SN54LS61 Fairchild 64LS51 SN54S113 Fairchild 64S113 
Reythat &4LS183 284 Reythat Ii4L82Ii8 3111 ReyI"- MUlI1 230 95113 ,I 

Signetics 6,4LSl113 Signatics 64LS258 Signatics 54LS61 SN54S114 Fairchild 54S114 
SN54LS164 AMD SN64LS164 SN54Ls269 Fairchild 54LS259 SN54LS64 Fairchild 54LS64 95114 

Fairchild 54LS164 SN64LS26 Fairchild 54LS26 ReyI"- I MUI&4' 230 5N54S133 Fairchild' 95133 , 
Signetics p.4LS164 Reythat 84LS21 222 Signatics 64LS54 SN54S134 Fairchild 9S134 

SN54LS168 AMO SNB4LS168 Signetics 64LS26 SN64LS66, Fairchild 64LS55 \ SN64S138 AMO, SN64S138 
SN64LS169 AMD SN54LS169 SN54LS261 Signetics 64LS261 Rey!"- &4i.S&& 230 SN645139 AMO 5N54'S139 
5N54LS170 AMD SN54LS170 SN64LS266 Fairchild 54~S266 Signetics 54L565 SN64S140 Fairchild 54S140 

Fairchild 64LS170 Reyt"- &4lS288 2113 SN64LS670 AMD SN64LS670 9S140 
Signetics 54LS170 Signetics 54LS266 Fairchild 64L5670 National OM54S140 

SN54LS174 AMO SN64LS174 SN64LS27 Fairchild 54LS27 Raytheon 64L5670 SN54S151 AMD SN64S161 
Fairchild 54LS174 Reyt"-, 1i4LS27 214 Signetics 54LS670 SN54S153 AMD SN64S163 
Reythat MUl174 '2711 Signatics 54LS27 .SN!i4LS73 Fairchild 64LS73 SN54S157 AMD SN54S157 
Signetics 54LS174 SN54LS273 AMD SN54LS273 Reyt"- &4LS73 232 SN54S158 AMO SN54S158 

SN54LS175 AMO SN54LS170 SN64LS279 Fairchild 64LS279 5ignetics 64LS7,3 SN54S174 AMO SN64S174 
Fairchild 64LS176 SN&4LS28 Reythat &4LS28 223 SN64LS74 Fairchild 54LS74 SN54S175 AMD SN54S176 

\ 

t Discontinued 
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Tex8s Instruments (cont'd) 

!SN54S181 AMD SN54S181 
Fairchild 54S181 

93S41 
SN54S182 Fairchild 54S182 

93S42 
SN54S188 AMD AM27S09 

Han. HM7802 882 
SN54S188A MMI 5330 
SN54S189 AMD AM27S03 

SN54S189 
National DM54S189 746 

SN54S194 AMD SN54S194 
5N54S195 AMD SN54S195 

Fairchild 93S00 
SN54S20 Fairchild 54S20 

9520 
tSN54S200 Intersil IM5523 

MMI 5531 
National OM54S200 704 
Raytheon RM5340 
Signetics 54S200 
TI SN54S201 

SN54S201 National DM54S200 704 
SN54S206 Fairchild 93411 

Intersil IM5533 
MMI 5205 
National DM54S208 751 
Raytheon RM5330 
TI SN74S301 

SN54S22 Fairchild 54S22 
9S22 

SN54S251 AMD SN54S251 
SN54S257 AMD SN54S257 
SN54S258 AMD SN54S258 
SN54S270 MMI 5205 
SN54S287 Harria HM7611 682 

MMI 5301 
SN54S288 Han. HM7603 882 

MMI 5331 
National OM7578 702 

SN54S289 AMD AM27S02 
SN54S289 

National DM54S289 
SN54S301 Nationa' DM&4S206 751 
SN54S370 MMI 5206 
SN54S387 Herris HM7610 882 

Intel M3601 
3801 696 < 

MMI 5300 
6300 

National DM54S387 708 
Signeties S82S126 

SN54S40 Fairchild 54540 
9S40 

SN54S412 AMD SN54S412 
SN54S64 Fairchild 54S64 

9S64 
SN54S65 Fairchild 54S65 

9S65 
SN54S74 Fairchild 54S74 

9S74 
SN5400 Fairchild 5400 

9NOO 
National DM5400 
Raytheon 5400 
Signeties 5400 

SN5401 Fairchild 5401 
9NOI. 

National DM5401 
Raytheon 5401 
Signeties 5401 

SN5402 Fairchild 5402 
9N02 

National DM5402 
Signetics 5402 

SN5403 Fairchild 5403 
9N03 

.National DM5403 

• Discontinued 
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SN5403 Raytheon 5403 SN54151 Raytheon 54151 SN54174 Raytheon 54174 
Signetics 5403 Signetics 54151 Signetics 54174 

SN5404 Fairchild 5404 TI SN54151A SN54175 AMD SN54175 
9N04 tSN54152 Fairchild 64152 Fairchild 93175 

National DM5404 93152 National DM54175 
Raytheon 5404 Raytheon 54152 Raytheon. 54175 
Signetics 5404. Signetics 54152 Signeties 54175 

'SN5405 Fairchild 5405 TI SN54152A SN54176 Fairchild 54176 
9N05 SN54153 AMD SN54153 93176 

National DM5405 Fairchild 54153 National DM7280 
Raytheon 5405 93153 Signetics S8280 
Signetics 5405 National DM54153 'SN54177 Fairchild 54177 

SN5406 Fairchild 5406 Raytheon 54153 93177 
9N06 Signetics 54153 National DM7281 

National DM5406 SN54154 AMD SN54154 Signetics S8281 
Signetics 5406 Fairchild 9311 .SN54178 Fairchild 54178 

SN5407 Fairchild \5407 National DM54154 93178 
9N07 Raytheon 54154 Signetics S8270 

National DM5407 Signetics 54154 SN54179 Fairchild 54179 
Si9neties 5407 SN54155 Fairchild 93155 \ 93179 

SN5408 Fairchild 5408 National ' DM54155 SN54180 Fairchild 64180 
9N08 Raytheon 54155 93180 

National DM5408 Signetics 54155 National DM54180' 
Raytheon 5408 SN54156 Fairchild ·93156 Raytheon 54180 
Signetics 5408 National DM54156 Signetics 54180 

SN5409 Fairchild 5409 Raytheon 54156 SN54181 AMD SN54181 
9N09 Signetics 54156 9341 

National DM5409 SN54157 AMD SN54157 Fairchild 54181 
Raytheon 5409 Fairchild 9322 9341 
Signeties 5409 National DM9322 National DM54181 

SN5410 Fairchild 5410 Raytheon 54157 Raytheon 54181 
9NlO Signetics 54157 Signetics 54181 

National DM5410 SN54159 Raytheon 54159 SN54182 AMD SN54182 
Raytheon 5410 SN5416 Fairchild 5416 9342 
Signetics 5410 9N16 Fairchild 54182 

SN54107 AMD SN54107 National DM5416 9342 
Fairchild 54107 Signatics 5416 National DM54182 

9N107 SN54160 AMD SN54160 Raytheon 54182 
National DM54107 Fairchild 9310 Signetics 54182 
Signetics 54107 National DM54160 SN54184 National DM54184 

SN54109 , National DM54109 Raytheon 54160 SN54185A National DM54185A 
Signetics 54109 Signetics 54160 SN54186 Harris HPROM0512 

SN5412 Fairchild 5412 SN54161 AMD SN54161 SN54187 Intersil IM6603 
9N12 Fairchild 9316 MMI 5200 

Raytheon 5412 National DM54161 SN54188 Ha"ls HM7602 882 
SN54121 Fairchild 54121 Raytheon 54161 SN54188A MMI 5330 

9603 Signeties 54161 National DM7577 702 
Motorola MC9603 SN54162 AMD SN54162 SN54190 Fairchild 54190 
National DM54121 National DM54162 93190 
Signetics 54121 Raytheon 54162 National DM54190 

SN54123 AMD AM26123 Signetics 54162 Raytheon 54190 
SN54123 SN54163 AMD SN54163 SN54191 Fairchild 54191 

National DM54123 National DM54163 93191 
Raytheon 54123 Raytheon 54163 National DM54191 
Signetics 54123 Signetics' 54163 Raytheon 54191 

SN54125 National DM7093 SN54164 AMD SN54164 SN54192 AMD SN54192 
SN54126 National DM7094 Fairchild 54164 9360 
SN5413 Fairchild 5413 93164 Fairchild 54192 

9N13 National DM7570 9360 
National DM5413 Raytheon 54164 National DM7560 
Signetics 5413 Signetics 54164 Raytheon 54192 

SN54132 National DM54132 SN54165 Fairchild 54165 Signeties 54192 
Signetics 54132 93165 SN54193 AMD SN54193 

SN54136 Raytheon 54136 National DM7590 9366 
SN5414 National DM5414 Raytheon 54165 Fairchird 54193 

Signetics 5414 Signeties 54165 9366 
SN54141 National DM54141 SN54166 Fairchild 54166 National DM7563 

Signetics 54141 93166 Raytheon 54193 
SN54145 Fairchild 54145 , National DM54166 Signetics 54193 

93145 Raytheon .54166 SN54194 AMD SN54194 
National DM54145 Signetics 54166 National DM54194 
Raytheon 54145 ., SN5417 Fairchild 5417 Raytheon 54194 
Signeties 54145 9N17 SN54195 AMD SN54195 

SN54150 Fairchild 54150 National DM5417 Fairchild 9300 
93150 Signetics 5417 National DM9300 

National DM54150 SN54170 Fairchild 54170 Raytheon 54195 
RaytheOn 54150 Raytheon 54170 Signeties 54195 
SigDetics 54150 SN54173 National DM7551 SN54196 Fairchild 54196 

tSN54151 Fairchild 54151 SN54174 AMD SN54174 93196 
93151 Fairchild 93174 National DM54196 

National DM54151 National DM64174 Signetics S8290 

The manufacturers report their devices can be used as direct replacements. Performance details 
often differ. so compare the specifications considering your requiremenTS. 
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Texas Instruments (cont'd) SN5442 Signetics 5442 SN5480 Fa{rchild 5480 SN55110 AMD SN55110 
TI SN5442A 9380 Fairchild 55110 

SN54425 National DM7093 Signetics 5480 Raytheon RM55110 
SN54197 Fairchild 54197 SN54426 National DM7094 tSN5481 Fairchild 93407 Silicon G SG110 

93197 tSN5443 Fairchild 5443 Raytheon 5481 SN55112 Fairchild 55112 
National DM54197 9353 TI SN5481A SN55114 Fairchild 96114 

SN54198 Fairchild 54198, Raytheon ' 5443 SN5482 Fairchild 5482 ITT ITT9614 
93198 Signetics 5443 9382 SN55115 Fairchild 96115 

National DM54198 TI SN5443A tSN5483 Fairchild 5483 ITT ITT9615 
Raytheon 54198 tSN5444 Fairchild 5444 9383 SN55121 Fairchild 55121 
Signetics 54198 9354 National DM5483 National DS55121 

SN54199 National DM54199 Raytheon 5444 Raytheon 5483 SN55122 Fairchild 55122 
, Raytheon 54199 Si9netics 5444 Signetics 5483 National DS55122 

Signetics 54199 TI SN5444A TI SN5483A SN55123 Fairchild 55123 
SN5420 Fairchild 5420 SN5445 Fairchild 5445 ~N5485 National DM5485 Silicon G SG123 

9N20 9345 SN5486 Fairchild 5486 SN55124 Fairchild 55124 
National, DM5420 National DM5445 9N86 Silicon G SG124 
Raytheon 5420 Raytheon 5445 National DM5486 SN55138 Silicon G SG55138 
Signetics S8819 Signetics 5445 Raytheon 5486 SN55180 National OS7800 

5420 tSN5446 Fairchild 5446 Signetics 5486 SN55182 National l OS7820 
tSN54200 ,MMI 5531 9357 tSN5488 Intersil IM5600 Signetics OM7820 

TI SN54S201 National OM5446 MMI 5230 SN55183 National DS7830 
SN54206 MMI 5530 TI SN5446A National OM5488 702 Signetics DM7830 

National OM54S206 751 tSN5447 Fairchild 5447 TI SN5488A SN5520 National, DS5520 
TI SN54S301 9357 tSN5489 AMO SN5489 Silioon G SG5520 

SN5422 Raytheon 5422 National OM5447 Fairchild 93403 SN55207 Fairchild 55207 
SN542-21 AMO SN54221 TI SN5447A MMI 5560 Silicon G SG207 
SN5423 Fairchild 5423 SN5448 Fairchild 5448 National OM5489 704 SN55208 Fairchild 55208 

9N23 9358 OM6489 741 ,Silicon G SG208 
National OM5423 National OM5448 Raytheon 5489 SN5521 National OS5521 

SN5425 FairChild 5425 Signetics 5448 Signetics S8225 Silicon G SG5521 
9N25 SN5449 Fairchild 5449 TI SN54S189 SN5522 Motorola MC5522 

National DM5425 9359 tSN5490 Fairchild 5490 National OS5522 
SN54251 National OM7121 SN5450 Fairchild 5450 9390 !Silicon G SG5522 
SN5426 Fairchild 5426 9N50 National OM5490 SN55224 Fairchild 55224 

9N26 National DM5450 Signetics 5490 SN55225 Fairchild 55225 
National DM5426 Signetics 5450 TI SN5490A SN5523 Motorola MC5523 
Signetics S8Tt8 SN5451 Fairchild 5451 tSN5491 Fairchild 5491 National DS5523 

5426 9N91 9391 Silicon G SG5523 
SN5427 Fairchild 5427 National OM5451 National DM5491 SN55232 Fairchild 55232 

9N27 Signetics 5451 Signetics 5491 SN55233 Fairchild 55233 
National OM5427 SN5453 Fairchild 5453 TI SN5491A SN55234 AMO SN55234 
SW SW5427 9N53 ' oSN5492 Fairchild 5492 Fairchild 55234 

SN54270 MMI 5205 National OM5453 9392 SN55235 Fairchild 55235 
SN54278 Motorola MC54278 Signetics 5453 National DM5492 SN55238 AMO SN55238 
SN54279 Motorola MC54279 SN5454 Fairchild 5454 Sign,etics 5492 Fairchild 55238 
SN54280 Raytheon 54280 9N54 TI SN5492A SN55239 AMD SN55239 
SN64283 Raytheon 54283 National DM5454 tSN5493 Fairchild 5493 Fairchild 55239 
SN54284 National DM7875A Signetics 5454 9393 Silicon G SG239 
SN54285 National DM7875B SN5460 Fairchild 5460 Natio~al DM5493 SN5524 Fairchild 5524 
SN5430 Fairchild 5430 9N60 Signetics 5493 ' Motorola MC5524 

9N30 National DM5460 TI SN5493A National OS5524 
National DM5430 Signetics 5460 SN5494 Fairchild 5494 Silicon G SG5524 
Signetics ,S8808 'SN5470 Fairchild 5470 9394 ' SN55244 AMD MC1544 

5430 9N70 Signetics 5494 MC1544 
SN5432 Fairchild 5432 National DM5470 

l 
tSN5495 Fairchild ,5495 ' SN5525 Fairchild 5525 

9N32 Signetics 5470 9395 Motorola MC5525 
National DM5432 SN5472 Fairchild 9N72 National OM5495 National OS5525 
Signetics 5432 National OM5472 Signetics 5495 Silicon G SG5525 
SW SW5432 Signetics 5472 TI SN5495A SN5528 Fairchild 5528 

SN54365 National DM7095 SN5473 Fairchild 547~ SN5496 Fairchild 5496 Motorola MC5528 
SN54366 National DM7096 9N73 9396 ! National OS5528 
SN54367 National DM7097 National OM5473 National OM5496 Silicon G SG5528 
SN54368 National DM7098 Signetics 5473 Signetics 5496 SN5529 ' Fairchild 5529 
SN5437 Fairchild 5437 SN5474 Fairchild 5474 SN5510 Motorola MC1510 Motorola MC5529 

9N37 9N74' SN55107 AMO SN55107 National OS5529 
National DM5437 National DM5474 Fairchild 55107 Silicon G SG5529 
Signetics 5437 Raytheon' 5474 Motorola MC55107 ' SN55325 AMD SN55325 

SN54310 MMI 5206 Si9netics 5474 National 0565107 475 Fairchild' 55325 
SN5438 Fairchild 5438 SN5475 Fairchild 5475 Raytheon RM55107 Motorola MC55325 

9N38, 9375 Silicon G SG107 National 0556325 495 
National DM5438 National OM5475 SN55108 AMO SN55108B Raytheon RM55325 
Signetics 5438 Signetics 5475 Fairchild 55108 Silicon G SG55325 

SN5440 Fairchild 5440 SN5476 Fairchild 5476 Motorola MC55108 SN55326 Fairchild 55326 
9N40 9N76 Nltlonel D565108 475 SN55327 Fairchild 55327 

National DM5440 MotorOla MC5476 Raytheon RM55108 SN5534 Fairchild, 5534 
Signetics 5440 National OM5476 Silicon G SG10a National OS5534 

tSN5442 Fairchild 5442 Signetics 5476 SN55109 AMD SN55109 Silicon G SG5534 
9352 ' SN5477 Fairchild 5477 Fairchild 55109 SN5535 Fairchild 5535 

National DM5442 9377 Raytheon RM55109 National OS5535 
,Raytheon 5442 Signetics 5477 Silicon G SG109 Silicon G SG5535 

• Discontinued 

Bold face device numbers indicate manuracturers' data is provided in the Ie Master on the pages noted, 
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Texas Instruments (cont'd) 

SN55361 National OS55361 
SN55365 National OS55365 
SN55369 Netionel DS0026 474 
SN5538 Fairchild 5538 

National OS5538 
Silicon G SG5538 

SN5539 Fairchild 5539 
National OS5539 
Silicon G SG5539 

SN55450 Fairchild 55450 

I 
National 0$55450 
Raytheon RM55450 
Silicon G SG55450 

SN55451 Fairchild 55451 
, National OS55451 
Raytheon RM55451 
Silicon G SG55451 

SN55452 Fairchild 55452 
National OS55452 
Raytheon RM55452 
Silicon,G SG55452 

SN55453 Fairchild 55453 
National OS55453 
Raytheon RM55453 
Silicon G SG55453 

SN55454 FairChild 55454 
, National OS55454 

Raytheon RM55454 
Silicon G SG55454 

SN55460 Fairchild 55460 
National OS55460 
Silicon G SG55460 

SN55461 Fairchild 55461 
National OS55461 
Silicon G SG55461 

SN55462 Fairchild 55462 
National OSQJ;462 
Silicon G SG55462 

SN55463 Fairchild 55463 
National OS55463 
Silicon G SG55463 

SN65464 Fa~child 55464 
National OS55464 
Silicon G SG55464 

SN55470 Fairchild '55470 
5N55471 Fairchild 55471 
SN55472 Fairchild 55472 
SN55473 Fairchild 55473 
SN55474 Fairchild 55474 
SN55480 National 0578S0 
SN55493 National OS55493 
SN55494 National DS55494 

tSN56502 TI TL441 
tSN72L022 TI TL022 
tSN72L044 TI TL044 
tSN72301A TI LM301 
tSN72304 TI LM304 
tSN72305 in LM305 
tSN72306 TI LM306 
tSN72307 TI LM307 
tSN723ds AMO LM308 

Fairchild pAJO& 
Intersil L"l30S 
Motorola MLM308 
Raytheon LM308 
RCA CA30S 
Silicon G SG308 
Teledyne S LM308 

tSN72309 ,TI LM309 
tSN72310 AMO LM310 

Fairchild "A310 
Intersil LM310 
Motorola MLM310 
Silicon G SG310 

+SN72311 TI LM311 
+SN}2318 TI LM318 
tSN72,376 TI LM376 
tSN72440 TI TL440 

t Discontinued 
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tSN72506 TI TL506 SN74H183 Fairchild 74H183 SN74H62 
tSN72510 TI TL510 93H183 
tSN72514 TI TL514 Hitachi H02563 
tSN72555 TI NE555 SN74H20 Fairchild 74H20 
tSN7~558 TI MC1458 9H20 SN74H71 
tSN72560 TI TL560 ITT ITT74H20 
tSN72702 '.II TL702 Motorola MC74H20 
tSN72709 TI pA709 National OM74H20 
tSN72710 TI TL710 Raytheon 74H20 
tSN72711 TI pA711 Signetics 74H20 SN74H72 
tSN72720 TI TL720 SN74H21 Fairchild 74H21 
+SN72723 TI pA7j 23 9H21 
tSN72733 TI "A733 

-
ITT ITT74H21 

tSN72741 TI pA741 Motorola MC74H21 
tSN72747 TI pA747 National OM74H21 
+SN72748 Tf pA748 Signetics 74H21 SN74H73 
+SN72777 TI pA777 SN74H22 Fairchild 74H22 
tSN72810 TI TL810 9H22 
tSN72811 TI TL811 Motorola MC74H22 
tSN72820 TI TL820 National DM74H22 
tSN72905 Motorola MC7905 Raytheon 74H22 
tSN72906 Motorola MC7906 Signetics 74H22 SN74H74 
tSN72912 Motorola MC7912 SN74H30 Fairchild 74H30 
tSN72g15 Motorola MC7915 9H30 
SN74HOO Fairchild 74HOC ITT ITT74H30 

9HOO Motorola MC74H30 
ITT ITT74HOO National OM74H30 
Motorola MC74HOO Si9netics 74H30 
National OM74HOO SN74H40 Fairchild 74H40 SN74H76 
Raytheon ,74HOO 9H40 
Signeties 74HOO ITT ITT74H40 

SN74HOI Fairchild 74HOl Motorola MC74H40 
9HOl National OM74H40 

ITT ITT74HOl Raytheon 74H40 
Motorola MC74HOl Signetics 74H40 SN74H78 
National OM74HOl SN74H50 Fairchild 74H50 
Raytheon 74HOl 9H50 
Signetics 74HOI ITT ITT74H50 SN74H8T 

SN74H04 Fairchild 74H04 Motorola MC74H50 
9H04 National OM74H50 

ITT ITT74H04 Signetics 74H50 SN74LSOO 
Motorola MC74H04 SN74H51 Fairchild 74H51 
National OM74H04 9H51 
Raytheon 74H04 In ITT74H51 
Signetics 74H04' Motorola MC74H51 SN74LS01 

SN74H05 Fairchild 74H05 National OM74H51 
9H05 Signetics 74H51 

ITT ITT74H05 SN74H52 Fairchild 74H52 SN74LS02 
Motorola MC74H05 9H52 
National OM74H05 Motorola MC74H52 
Raytheon 74H05 National OM74H52 SN74L503 
Signetics 74H05 Signetics 74H52 

SN74Hl0 Fairchild 74Hl0 SN74H53 Fairchild 74H53 
9HIO 9H53 

Itr ITT74HlO ITT ITT74H53 SN74LS04 
Motorola MC74Hl0 Motorola MC74H53 
National OM74Hl0 National OM74H53 
Raytheon 74Hl0 Signetics 74H53 
Signetics 74Hl0 5N74H54 Fairchild 74H54 S/,a4LS05 

SN74Hl0l Motorola MC74H101 9H54 
Signetics 74Hl0l \ ITT . ITT74H54 

SN74Ht02 Motorola MC74Hl02 Motorola MC74H54 SN74~sbs 
. Signetic. 74Hl02 National OM74H54 

SN74H103 National OM74Hl03 Signetics / 74H54 
Signetics 74Hl03 SN'4H55 Fairchild 74H55 SN74LS09 

SN74Hl06 Fairchild 74Hl06 9H55 
9H106 Motorola MC74H55 

National DM74Hl06 National DM74H55 SN74LS10 
Signetics. 74Hl06 Signetics 14H55 

SN74H108 Fairchild 74Hl08 SN74H60 Fairchild 74H60 
9HlOS 9H60 

Motorola MC74Hl08 ITT ITT74H60 SN74LS107 
National OM74Hl08 Motorola MC74H60 
Signeties 74Hl08 National OM74H60 SN74LS109 

SN74Hli Fairchild 74Hll Signetics 74H60 
9Hll SN74H61 Fairchild .74H61 

ITT ITT74Hli 9H61 SN74LSli 
Motorola MC74Hli Motorola MC74H61 
National OM74Hl1 Nation'al OM74H61 
Raytheon 74Hll Signetics 74H61 SN74LS112 
Signetics 74Hl1 SN74H62 Fairchild 74H62 

The manufacturers report their devices can be used ~s direct replacements, Performance details 
often differ. so compare the specifications, conSidering your requirements. 

I Replacement Ie Master 
Source Device Page 

Fairchild 9H62 
Motorola MC74H62 
National OM74H62 
Signetics 74H62 
Fairchild 74H71 

9H71 
Motorola MC74H71 
National OM74H71 
Signetics 74H71 
Fairchild 74H72 

9H72 
ITT ITT74H72 
Motorola MC74H72 
NationaL OM74H72 
Signetics 74H72 
Fairchild 74H73 

9H73 
ITT 1TT74H73 
Motorola MC74H73 
National DM74H73 
Signetics 74H73 
Fairchild 74R74 

9H74 
ITT ITT74H74 
Motorola MC74H74 
National OM74H74 
Raytheon 74H74 
Signetics 74H74 
Fairchild 74H76 

9H76 
ITT ITT74H76 
Motorola MC74H76 
National OM74H76 
Signetics 74H76 
Fairchild 74H78 

9H78 
National DM74H78 
Fairchild 74H87 

93H87 
'Motorola MC74H87 
Fairchild 74LSOO 
N,ational DM74LSOO 
Raytheon 74LSOO 210 
Signetics 74LSOO 
National OM74LSOI 
Raytheon 74LSOI 212 
Signetics 74LSOI 
Fairchild 74LS02 
Raytheon 74LS02, 214 
Signetics 74LS02 
Fairchild 74LS03 
National OM74LS03 
Raytheon 74LS03 212 
Signetics 74LS03 
Fairchild! 74LS04 
National OM74LS04 
Raytheon 74LS04 210 
Signetics 74 LS04 
Fairchild 74LS05 
Raytheon 74LS05 212 
Signetics 74LS05 
Fairchild 74LSOS 
Raytheon 74LS08 215 
Signetics 74LSOS 
Fairchild 741.S09 
Raytheon 74LS09 217 
Signetics 74LSD.9 
Fairchild 74LS10 
National OM74LS10 
Raytheon 74LS10 210 
Signeties 74LS10 
Raytheon 74LS107 232 
Signetics 74LS107 
Fairchild 74LS109 
Raytheon 74LS109 251 
Signetics 74LS109 
Fairchild 74LSII 
Raytheon 14LSl1 215 
Signeties 74LSli 
Fairchild 74LS112 
Raytheon 74LS112 232 
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Texas Instruments (cont'd) SN74LS164 Signetics 74LS164 SN74LS26 Signetics 74LS26 SN74LS51 Signetics 74LS51 
SN74LS168 AMD SN74LS168 SN7'4LS260 Fairchild 74LS260 SN74LS54 Fairchild 74LS54 
SN74LS169 AMD SN74LS169 Signetics 74LS260A Raytheon 74LS54 230 

SN74LS112 Signetics 74LS112 SN74LS170 AMD SN74LS170 SN74LS261 Signetics 74LS261 Si9netics 74LS54 
SN74LS113 Fairchild 74LS113 Fairchild 74LS170 SN74LS266 Fairchild 74LS266 SN74LS55 Fairchild 74LS55 

Raytheon 74LS113 232 Raytheon 74LS170 Raythaon 74LS266 253 74LS55 
Signeties 74LS113 Signetics 74LS170 Signetics ,74LS266 Raythaon 74LS55 230 

SN74LS114 Fairchild 74LS1,14 SN74LS174 AMD SN74LS174 SN74LS27 Fairchild 74LS27 Signetics 74LS55 
Raytheon 74LS114 237 Fairchild 74LS174 Raytheon 74LS27 214 SN74LS670 AMD SN74LS670 
Signetics 74LS114 Raytheon 74LS174 275 Signetics N74LS27 Fairchild 74LS670 

SN74LS12 National DM74LS12 Signetics 74LS174 SN74LS273 AMD SN74LS273 Raytheon 74LS670 
Raytheon 74LS12 212 SN74LS175 AMD SN74LS175 SN74LS279 Fairchild 74LS279 Si9netics 74LS6]0 
Signetics 74LS12 Fairchild 74LS175 Raytheon 74LS279 SN74LS73 Fairchild 74LS73 

SN74LS122 Raytheon 74LS122 Raytheon 74LS175 275 SN74LS28 Raytheon 74LS28 223 Raytheon 74LS73 232 
SN74LS123 AMD SN74LS123 Signetics 74LS175 Signetics 74LS28 ~ignetics 14LS73 

Raytheon 74LS123 SN74LS181 AMD SN74LS181 SN74LS281 AMD SN74LS281 SN74LS74 Fairchild 74LS74 
SN74LS125 Fairchild 74LS125 Fairchild 74LS181 SN74LS281 Raytheon 74LS74 235 
SN74LS126 Fairchild 74L5126 Raytheon 74LS181 277 SN74LS283 Fairchild 74LS283 Signetics 74LS74 
SN74LS13 Signeties 74LS13 Signetics 74L8181 Raytheon 74LS283 SN74LS75 Raytheon 74LS75 
SN74LS132 Fairchild 74LS132 SN74LS190 AMD SN74LS190 Signetics 74LS283 SN74LS76 Raytheon 74LS76 232 

Signetics 74LS132 , Fairchild 74LS190 SN74LS290 Fairchild 74LS290 Signetics 74LS76 
SN74LS136 Fairchild 74LS136 Raytheon 74LS190 283 Signeties 74L5290 SN74LS78 Raytheon 74LS78 23~ 

Raytheon 74LS138 253 Signetics 74LS190 SN74LS293 Fairchild 74LS293 Signeties 74LS78 
Signeties 74LS136 SN74LS191 AMD SN74LS19J Si9neties 74LS293 SN74LSB3A Raytheon 74LS83A 239 

SN74LS138 AMD SN74LS.138 Fairchild 74LS191 SN74LS295A Fairchild 74LS295 Signetics 74LS83A 
Fairchild 74LS138 Raytheon 74L8191 283 Raytheon 74LS295A 321 SN74LS85 Signetics 74LS85 
Raytheon 74LSI38 254 Signetics 74LS191 Signetics 74LS295A SN74LS86 Fairchild 74LS86 
Signetics 74LS138 SN74LS192 AMD SN74LS192 SN74LS298 Fairchild 74LS298 Raytheon 74LS88 242 

SN74LS139 AMD SN74LS139 Fairchild 74LS192 Raytheon 74LS298 323 Signetics 74LS86 
SN74LS139 Raythaon 74LS192 291 SN74LS299 AMD SN74LS299 SN74LS90 Fairchild 74LS90 

Fairchild 74LS139 Signsties 74LS192 SN74LS30 Fairchild 74LS30 Raytheon 74LS90 243 
Raytheon 74LS139 254 SN74LS193 AMD SN74LS193 National DM74LS30 Si9netics 74LS90 
Signsties 74LS139 Fairchild 74LS193 Raytheon 74LS30 210 SN74LS92 Fairchild 74LS92 

SN74LS14 Fairchild 74LS14 Raytheon 74LS193 291 Signetics 74LS30 Raytheon 74LS92 243 
Raytheon 74LS14 218 Signetics 74LS193 SN74LS32 Fairchild 74LS32 Signetics 74LS92 
Signetics 74LS14 SN74LS194A AMD SN74LS194 Raytheon 74LS32 225 SN74LS93 Fairchild 74LS93 

SN74LS145 Signetics 74LS145 Fairchild 74LS194 Signetics 74LS32 Raythaon 74lS93 243 
5N74LS148 AMD SN74LS148 Raytheon 74LSI94A 299 SN74LS322 AMD AM25LS22 Signeties 74LS93 
SN74LS15 Fairchild 74LS15 Signetics 74LS194A SN74LS322 SN74LS95B Fairchild 74LS95 

Raytheon 74LS15 217 SN74LS195 AMD SN74LS195 SN74LS323 AMD AM25LS23 Raytheon 74LS958 
Signetics 74LS15 Fairchild 74LS195 SN74LS323 Signetics 74LS958 

SN74LS151 AMD SN74LS151 Signetics 74LS195A SN74LS33 Raytheon 74L533 226 SN74LS96 Si9netics 74LS96 
Fairchild 74LS151 SN74LS196A Raytheon 74LS195A 302 Signetics 74L533 SN74LOO National DM74LOO 
Raytheon 74LS151 256 SN74LS196 Fairchild 74LS196 SN74LS365 Raytheon 74LS365 325 SN74L01 National DM74LOI 
Signetics 74LS151 Raytheon 74LS196 305 SN74LS368 Raythaon 74lS366 325 SN74L02 National DM74L02 

SN74LS152 Fairchild 74LS152 Signetics 74LS196 SN74LS367 Raytheon 74LS367 SN74L03 National DM74L03 
Raytheon 74lS152 266 SN74LS197 Fairchild 74LS197 SN74LS368 Fairchild 74LS368 SN74L04 National DM74.L04 

SN74LS153 AMD SN74LS153 Raytheon 74LS197 305 Raytheon 74LS368 SN74Ll0 National DM74L10 
Fairchild 74LS153 Signetics 74LS197 Signetics 74L8368 SN74L 123 National DM74L123 
Raythaon 74LS153 258 SN74LS20 Fairchild 74LS20 SN74LS37 Fairchild 74LS37 SN74L 154 National DM74L154A 
Signetics 74LS153 National DM74LS20 Raytheon 74LS37 223 SN74L157 National DM74L157A 

SN74LS155 Fairchild 74LS155 Raytheon 74LS20· 210 Signetics 74LS37 SN74L164 National DM74L164 
Raytheon 74LS155 260 Signetics 74LS20 SN74LS373 AMD SN74LS373 SN74L 192 National DM74L192 

SN74LS156 Fairchild 74LS156 SN74LS21 Fairchild 74L521 SN74LS374 AMD SN74LS374 SN74L193 National DM74L193 
Raytheon 74LS166 280 Raythaon 74lS21 216 SN74LS375 Raytheon' 74LS375 SN74L20 National DM74L20 

SN74LS157 AMD SN74LS157 Signetics 74LS21 SN74LS377 AMD SN74LS377 SN74L30 National DM74L30 
Fairchild 74LS157 SN74LS22 Fairchild 74LS22 SN74LS378 AMD SN74LS378 SN74L42 National DM74L42A 
Raytheon 74LS167 262 National DM74LS22 SN74LS379 AMD AM25LS08 SN74L51 National DM74L51 
Signetics 74LS157 Raytheon 74LS22 212 SN74LS379 SN?4L54 National DM14L54 

SN74LS158 AMD SN74LS158 Signetics 74LS22 SN74tS38 Fairchild 74LS38 SN74L55 National DM74L55 
Fairchild 74LS158 SN74LS221 RAytheon 74LS221 Raytheon 74LS38 226 SN74L71 National DM74L71 
Raytheon 74LS158 262 Si9netics 74LS221 Signetics 74LS38 SN74L72 National DM74L72 
Signetics 74LS158 SN74LS240 AMD SN74LS240 SN74LS381 AMD SN74LS381 SN74L73 National DM74L73 

SN74LS160 AMD SN74LS160 SN74LS241 AMD SN74LS241 SN74LS384, AMD AM25LS14 SN74L74 National DM74L74 
Fairchild 74LS160 SN74LS251 AMD SN74LS251 SN74LS384 tSN74L75 National DM74L75 
Raytheon 74LS180 284 Fairchild 74LS251 SN74LS385 AMD AM25LS15 SN74L78 National DM74L78 
Signetics 74LS160 Raytheon 74LS251 309 SN74LS385 SN74L85 National DM74L85 

SN74LS161 AMD SN74LS161 Signeties 74LS251 SN74LS386 Raytheon 74LS386 242 SN74L86 National DM74L86 
Fairchild 74LS161 SN74LS253 AMD SN74LS253 SN74LS388 AMD AM25LS2518 SN74L90 National DM74L90 
Raytheon 75LS161 Fairchild 74LS253 SN74LS395 Raytheon 74LS395 327 SN74L91 National DM74L91 
Signeties 74[5161 Raytheon 74LS253 312 SN74LS399 AMD AM25LS09 SN74L93 National DM74L93 

SN74LS162 AMD SN74LS162 Si9netics 74LS253 SN74LS399 SN74L95 . National DM74L95 
Fairchild 74LS162 SN74LS257 AMD SN74LS257 SN74LS40 Fairchild 74LS40 SN74L98 National DM74L98 
Raytheon 74LS162 284 Fairchild 74LS257 Raytheon 74lS40 223 SN74S00 Fairchild 74S00 
Signetics 74LS162 Raytheon 74lS257 31& Signetics 74LS40 9S00 

SN74LS163 AMD SN74lS163 SN74LS258 AMD SN74LS258 SN74LS42 Fairchild 74L542 National DM74S00 
Fairchild 74LS163 Fairchild 74LS258 Raytheon 14LS42 227 ,Signetics 74500 
Raytheon 74LS163 284 Signetics 74LS258 Signetics 74LS42 SN74S03 Fairchild 74S03 
Signetics 74LS163 SN74LS259 Fairchild 74LS259 SN74LS424 AMD SN74LS424 9803 

SN74LS164 AMD SN74LS164 SN74LS26 Fairchild 74LS26 SN74LS51 Fairchild 74LS51 National DM74S03 
Fairchild 74LS164 Raytheon 74LS28 222 Raytheon 74LS51 230 SN74S04 Fairchild 74S04 

• Discontinued 

Bold face device numbers indicate manuracturers' data is provided in the Ie Master on the pages noted. 
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texas Instruments (cont'd) . 51'17437 Fairchild 9N37 5N7447 National DM~447 5N7473 5W 5W7473 . . Hitachi HD2552 5ignetics 7447 5N7414 Fairchild 7474 
ITT ITT7437 SW SW7447 91'174 

5N74199 5ignetics 74199 Motorola MC7437 TI 5N7447A Hitachi HD2610 
5N7420 Fairchild 7420 National DM7437 5N7448 Fairchild 7448 ITT 1TT7474 

9N20 5ignetics 7437 9368 · ~otorola MC1474 
Hitachi HD2504 5W 5W7437 ITT iTT7448 National DM7474 
ITT ITT7420 TRW 7431 i. Motorola MC7448 Raytheon 7414 . 

Motorola MC7420 5N74370 MMI 6206 National DM7448 Signetics 7474 
National DM7420 5N7438 Fairchild 7438 5ignetics 7448 5W 5W7474 
Raytheon 7420 9N38 , 5W 5W7448 TRW v 7474 ' 

5ignetics 7420 Hitachi HD2544 5N7449 Fairchild 7449 5N7475 ~aircl!ild 7475 
5W 5W7420 ITT ITT7438 9359 , 93~6 
TRW 7420 Motorola MC7438 Motorola MC7449 , Hitachi HD2617 

SN74200 Fairchild 93421 National DM7438 5N7450 Fairchild 7450 ITT ITT7475 
\ 

Int8lSi1 IM6623 Signetics 7438 .'-.. 9N60 Motorola MC7475 
MMI 6531 ' 5W ' SW7438 Hitachi. HD2606 National DM7476 
Raytheon RC5340 TRW 7438 ITT ITT7460 Signetics 7475 
5;gnetics N82S06 5N74387 Fa;rchild 93416 Motorola MC7450 5W 5W7476 
n SN74S.201 5N7440 Fairchild 7440 National DM7460 · TRW 7476 

51'174206 Int8lSi1 .IM5533 QN40 5ignatics 7460 5N74?6 ' Fairchild 7.476 
MMI 6630 Hitachi HD2501 ' ,SW 5W7460 9N76 
Natlonll. DM748208 761 .. ITT ITT7440 TRW 7450 Hitachi. HD2516 

R~eon RC6330 Motorola MC7440 SN746,1 Fairchild 7451 ITTr ' 'ITT1476 
TI SN745301 Netional DM7440· 9N61 · Motorola MC7476 

5N7422 ~heon 7422 Signeties 7440 Hitachi HD2505 National DM7476 
5N74221 AMD SN74221 SW SW7440 ITT ITT7451 5igaetics . 7476 
5N7423- Fairchild 7423 TRW 7440 Motorola. MC7451 SW SW7476 

9N23 .5N7441A National DM7441A National DM7451 · .. TRW 7476 
Motorola MC7423 TI 5N74141 5ignetics 7451 5N7477 Fairchild 7477 
National DM7423 .5N7442 . Fairchild 7442 5W 5W7451 9377 , 
SW SW7423 9352 TRW 7451 Motorola MC7477 

SN7426 Fairchild 7425 Hitachi HD2636 5N7453 Fairchild 7463 5N7480 Fairchild ' 7480 
91'425 ITT ITT7442 9N53 9380 

Motorola MC7426 , Motorola MC7442 Hitachi HD2512 ITT ITTi480 
National DM7425 National DM7442 ITT 1TT7453 Motorola MC7480 
5W 5W7425 Raytheon 7442 Motorola MC7453 5ignatics 7480 

5N7426 Fairchild 7426 Signatics 7442 National 'DM7453, , 8268 
9N26 5W sW7442 ' 5ignetics 7463 5W 5wi480 

Hitachi HD2560 ., TI 5N7442A 5W 5W7453 5N7481 
, 

Fairchild 93407 
ITT ITT7426 tSN7443 ' . Fairchild 7443 TRW 7463 Hitachi' HM2501 
Motorola MC7426 9353 SN7454 Fairchild 7464 Motorola MC4004 
National DM7426 Hitachi HD2537 9N64 Raytheon 7491 
Signatic,s N8T18 rtr ITT7443 Hitachi HD2514 TI 5N7481A 

7426 Motorola MC7443 . ITT 1TT7454 TRW 7481 
/ 5W SW7426 Raytheon 7443 Motorola MC7464 5N7482 Fairchild 7482 

TRW 7426 5ignetics 7443 . National DM7454 9382 
5N7427 Fairchild 7427 5W SW7443 ( Signetics 7464 Hitachi HD2513 

9N27 n . 5N7443A 5W 5W7464 ITT ITT7482 
Motorola MC7427 .51'17444 Fairchild .1444 TRW 7454' National DM7482 
National DM7427 9354 5N1460 Fairchild 7460 5W' 5W7482 
5W 5W7427, Hitachi HD2638 9N60 5N7483 Fairchild 7483 

5N74270 MMI 6205 ITT ITT7444 Hitachi . HD2502 9383 
5N7426 ITT ITT7428 Motorola MC7444 ITT ITT7460 Hitachi HD2536 
5N74283 Raytheon 74283 Raytheon ·7444 Motorola MC7460 ITT ITT7483 
5N74284 National DM8875A SigneticS 7444 National DM7460 Motorola MC7483, 
5N74286 National DM8875B 5W 5W7444 / ' Signatics 7460 National DM7483 
5N74287 Fairchild 93426 . , TI 5N7444A SW SW7460 Raytheon 7483 
5N74290 TRW 74290 SN7445 Fairchild' 7445 TRW 7460 5ignatics 7483 
5N74293 fRW .' 74293 , 9345 SN7470 Fairchild 7470 TI . ~7483A 

, 51'17430 · Fairchild 743.0 Hitachi HD2531 . 9N70 5N7484 Motorola MC7484 
9N30 11:1" rtr7445 Hitachi HD2639 TI 5N7484A 

Hitachi HD250S Motorola MC7445 1fT ITT7470 . SN7485 MotorOla MC7486 
ITT ITT7430 

~ 

National DM7445 Motorola MC7470 
, 

National , DM7486 , 
Motorola MC7430, Raytheon 7445 National OM7470 Signatics 74.86 

.. National DM7430 Signetics 7445 5ignetics 7470 5W SW7486 
Sillnatics 7430 5W SW7446 SN7472 Filirchild , 7472 TRW 7485 
SW SW7430 TRW. 7446 9N72 5N7486 Fairchild 7486 
TRW 

. . , 
7430 .5N7446 Fairchild 7446 Hitachi HD2529 ,. 9N8,6 

5N7432 Fairchild 7432 9357 ITT ITT7472 Hitachi HD2526 
9N32 Hitachi HD2553 Motorola MC7472 ITT ITT7486 

ITT. ITT7432 ITT . ITT7446 National DM7472 Motorola MC7486 
National oM7432 Motorola. MC7446 Signatics 7472 National DM7486 

· Signatics 7432 National DM7446 5W SW7472 . Raytheon 7486 " 
SW 5W7432 5ignetics 7448 TRW 7472 ' . Signetics 7486 

5N7433 ITT. ITT7433 5W 5W7446 5N7473 Fairchild 7473 5W SW7486 1 
SN74365 National DM6095 TI SN7446A 9N73 TRW 7486 
SN74366 NationBi DM6096 .5N7447 Fairchild 7447 ' Hitachi HD2515' . 5N7488 , IntSrsil IM6600 ! 
5N74367 · National DM8097 , Hitachi HD2532 ITT ITT7473 

I MMI 6230 -
51'174368 National DM6098 

~ 

/ ITT ITT7447 National DM7473 MotQrola MCM4002 
SN7437 Fairchild 7437 ~ MQlOrpia MC7447 S;gnetics' 7473' NatIonlI DM7488 702 

\ t Discontinued 
The manufacturers report their, devices can be used as direct replacements. Performance details 
often differ; so compare the specifications considering ybur requirements. i 
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Manufacknr I Replacement ICMasler Manufacturer I Replacement' IC Master Manufacturer I Replacement " ICM_ Manuflc:lUl1Ir I Replicemem IC Master 
Device Soiam Device Pige Device SQun:e Device Page Device SQun:e Device Page Device Soun:e' Davice Page 

Teus Instruments (cont'd) SN75107 AMD SN75107 SN7523 Silicon G SG7523 SN75450 Silicon G SG75450 
Fairchild 75107 SN75232 Fairchild 75232 SN75451 Fairchild 75451 
ITT ITT75107 SN75233 Fairchild 75233 Hitachi H02575 

SN7488 TI SN7488A Motorola MC75107 SN75234 AMO SN75234 ITT 1TT75461 
SN7489 AMO, SN7489 fUtlanal DS7&107 47& Fairchild 75234 Motorola MC75451 

Fairchild 7489, Raytheon RC75107A ITT ITT75234 National OS75451 
Hitachi HM2502 SN75108 AMO SN74108 SN75235 AMO SN75235 Raytheon RC75451 
Imersil IM5501 Fairchild 75108 Fairchild 75235 Signatics 75451 
NlIIIonal DM7 .... 704 ITT 1TT751 08 ITT ITT75235 Silicon G SG75451 

DM7489 741 Maiorola MC75108 Motorola MC75235 SN75452 Fairchild 75452 
NEC "PB2089 Netlonal DS76108 47& SN75236 ITT ITT75236 Hitachi H02577 
Raytheon 7489 Raytheon RC75108A SN75238 AMO SN75238 ITT 1TT75452 
Signetics N82S25 SN75109 AMO SN75109 Fairchild 75238 Motorola MC75452 
TRW, 7489 IFairchiid 75109 SN75239 AMO SN75239 N~ional OS75452 

tSN7490 Fairchild 7490 ITT ITT75109 Fairchild 75239 R~heon RC75452 
9390 "- Raytheon RC75109 SN7524 FairChild ,7524 Signatics 75452 

Hitachi' H02519 SN75110 AMO SN75110 ITT ITT7524 Silicon G SG75452 
ITT ITT7490 Fairchild 75110 

" 
Motorola MC7524 SN75453 Fairchild 75403 

Motorola MCM4023 ITT ITT75"~ N8tional OS7524 Hitachi H02578 
MC7490 ' Motorola MC7511 Signatics 7524 ITT 1TT75453 

National OM7490 Raytheon RC75110 Silicon G SG7524 Motorola MC75453 
Si9netics 7490 SN75112 Fairchild 7.5112 SN7525 Fairchild ~525 National - OS75453 
SW, SW7490 SN'75114 Fairchild 9614 ITT ITT7525 Raytheon RC75453 
TI SN7490A SN75115 Fairchild 9615 Motorola MC7625 Signetics 75453 
TRW 7490 SN75121 Fairchild 75121 National OS7525 Silicon G SG75453 

tSN7491 Fairchild 7491 Motorola MC8T13 SigneticS 7525 SN75454 Fairchild 75454 
9391 National OS75121 Silicon G SG7525 Hitachi H02579 

Hitachi H02524 SN75122 Fairchild 75122 SN7528 Fairchild 7528 ITT ITT75453 
ITT ITT7491 Motorola MC8T1,4 ITT ITT7528 Motorola , MC75454 
Motorola -MC7491 National OS75122 Motorola MC7528 'National OS75454 
National OM7491 SN75123 Fairchild 75123 National OS7528 Raytheon RC75454 
'Signetics 7491 Motorola MC8T23 SiliconG SG7528 Signatics 75454 
SW SW7491 National OS75123 

, 
'SN7529 Fairchild 7529 Silicon G SG75454 

TI SN7491A \ SN75124 Fairchild 75124 ITT ITT7529 SN75460 Fairchild 75460 
tSN7492 Fairchild 7492 ' Motorola MC8T24 Motorola MC7529 / ITT ITT75460 

9392 SN75125 National OS75125 National OS7529 Motorola MC75460 
Hitachi H02521 SN75138 Silicon G SG75138 Silicon G SG7529 National OS75460 
ITT 1TT7492 SN76140 MotorOla MC75140 SN75324 NlIIIonal DS76324 497 Silicon G SG75460 
Motorola MC7492 SN75150 Fairchild 75150 Raytheon RC75324 SN75461 Fairchild 75461 
National OM7492 Raytheon ' RC75150 SN75325 AMO SN75325 ITT 1TT75461 
Signetics 7492 SN7515Z Fairchild 9627 Fairchild 75325 Motorola MC75461 
SW SW7492 SN75154 Fairchild 75154 ITT ' ITT75325 National OS75461 
TI SN7492A ITT ITT9311 Motorola MC75325 Silicon G SG75461 
TRW 7492 National OS75154 Netional DS7632& 496 SN75462 Fairchild 75462 

) tSN7493 Fairchild 7493 Raytheon RC75154 Raytheon, RC75325 , ITT ITT75462 
9393 SN75180 National 058800 SiliconG SG75325 Motorola MC75462 

Hitachi H02520 SN75182 National OS8820 SN75326 Fairchild 75326 National OS75462 
ITT ITT7493 5i9natiCS OM8820 ITT ITT75326 Silicon G SG75462 
Motorola MC7493 SN75183 National OS8830 SN75327 Fairchild 75327 SN75463 Fairchild 75463 
National DM7493 Signetics OM8B30 ITT ITT75327 ITT 1TT75463 
Signetics 7493 SN75188 ITT 1TT14'88 SN7534 Fairchild 7534 Motorola MC75463 
SW SW7493 Motorola MC1488 ITT ITT7534 National OS75463 
TI SN7493A National 051'488 National' 057534 5i1iconG SG75463 
TRW 7493 Signetics MC1488 Silicon G , SG7534 SN75464 Fairchild 75464 

SN7494 Fairchild 7494 SN75189 ITT ITT1489 SN7535 Fairchild 7535 ITT ITT75464 
9394 Motorola' MC1489 ITT ITT7535 Motorola MC75464 

Hitachi H02533 National OS1489 National OS7535 National OS75464 
ITT ITT7494 Signatics MC1489 5iliconG SG7535 SG75464 
Motorola MC7494 , SN7520 ITT ITT7520 SN75361 ITT IrT75361 SN75470 Fairchild 75470 
Signatics 7494 Motorola ,MC7520 National DS75381 498 SN75471 Fai,rchild 76471 
SW SW7494 National OS7520 SN75382 NIIIIonaI D875382 498 SN75472 Fairchild 75472 

t5N7495 Fairchild 7495 Signetics 7620 SN75365 ITT ITT75365 SN75473 Fairchild 75473 / 

9395 Silicon G SG7620 Motorola MC75365 SN75474 Fairchild 75474 
Hitachi H02534 5N75207 Fairchild 75207 Netlonel DS753.5 &01' SN75480 National 058880 
ITT 1TT7495 SN75208 Fairchild 75208 5N75368 ' Motorofa " MCi6368 SN75491 Fairchild 75491 
Motorola MC7495 SN7521 ITT 1TT7521 SN75369 Motorola MMHOO26 Motorola MC75491 
National OM7495 Motorola MC7521 NlIIIonal DSOO28 474 National OS75491 
Signatics 7495 National OS7521 SN75370 ITT ITT75370 SN15492 Fairchild 75492 ' 
SW SW7495 Signetics 7521 SN7538 Fairchild 7538 Mptorola MC75492 
TI SN7495A SiliconG SG7521 National OS7538 National ' 0575492 

SN7496 Faii'child 7496 SN7522 ITT 1TT7522 SiliconG SG7538 SN75493 National 0575493 ' 
9396 Motorola MC7522 SN7539 Fairchild 7539 SN75494 National OS75494 

Hitachi ' H02546 National OS7522 National OS7539 SN76001 SGS T8A620 
ITT 1TT7496 Signetics )522 SiliconG SG7539 SN76104 Fairchild ,.A732 
Motorola MC1496 SiliconG SG7522 SN75450 Fairchild 75450 Spragua ULN·2120 
National OM7496 SN75224 Fairchild 75224 Hitachi H02574 SN76105 Sprague ULN·2122 
Signatics 7496 SN75225 Fairchild 76226 ITT ITT75450 SN76111 Fairchild ,.A767 
SW SW7496 SN7523 ITT ITT7523 Motorola 't,1C75450 Spragua ULN·2121 
TRW 7496 Motorola .. MC7523 National OS75450 SN76113 Sprague ULN·2128 

SN75S270 Signet;cs 825130 National 057523 Raytheon RC75450 SN76115 Motorola MC1310 
SN7510 Motorola MC1410 Signetics 7523 Signatics 75450 RCA CAI-3tO 

t Discontinued 

Boldface device numbers indicate manuracturers' data is provided in the Ie Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 
Manufacturer I Replacement ICMaster Manufacturer I Replacement IC Master Manufacturer I Replacement IC Master Manufacturer I Replacement IC Master 
Device Source Device Page Device Source Device Page Device Source Device Pege Device Source Device Page 

Texas Instruments (cont'd) TMS3113 AMI S2181A TP4002 RCA C04002 TP4360 Motorola MC14160 
TMS3114 AMO 3114 SSS SCL4002 " National MM74C160 

AMI S2181A TP4007 MotorOla MC14007 TP4361 Fairchild F40161 
SN76115 Sprague ULN·2210 TMS3120 SGS M142 National C04007 Motorola MC14161 
SN76116 Fairchild ,.A758 Signetics 2532 RCA C04007 National MM74C161 

RCA . CA758 TMS3121 Fairchild 3342 SSS SCL4007 TP4362 Fairchild F40162 
Sprague ULN·2244 TMS3128 Signetics 2521 TP4oo8 RCA C04008 Motorola MC14162 

SN76131 Fairchild PA?39 TMS3133 Fairchild 3355 
, 

TP4oo9 National C04009 National MM74C162 
SGS TBA231 Signetics 2533 RCA C04009 TP4363 Fairchild F40163 

SN76149 . Fairchild ,.A749 tiMS3304 Motorola MCl141 SSS SCL4009 Motorola MC14163 
SN76177 Sprague ULN·2277. TMS3409 Intersil IM7780 TP4010 National C04010 National MM74C163 
SN76226 Sprague ULN·2216 Mostek MK1007 RCA C04010 TP4507 RCA C04030 
SN76242 Fairchild ,.A7S0 SGS M142 SSS SCL4010 C04070 , RCA CA3070 TMS3412 AMI· si685 TP4011 National .C04011 TP4511 Motorola MC14511 

Sprague ULN·2124 SGS M141 RCA C04011 RCA C04511 
SN76243 Fairchild ,.A781 TMS34.13 SGS M136 SSS SCL4011 TP4512 Motorola MC14512 

Sprague ULN·2127 tTMS3414 AMI S1685 TP4012 Motorola MC14012 TP4518 Motorola MC14518 
SN76246 Fairchild ,.A746 SGS Mi30 National C04012 RCA C04518 

RCA CA3071 TMS3417 Fairchild 3342 RCA C04012 TP4519 Motorola MC14519 
Sprague ULN·2114 TMS4000 GI R05·8192 SSS SCL4012 TP4520 Motorola MC14520 

SN76266 RCA CA3066 TMS4030 Intel 2107A TP4013 Motorola MC14013 RCA . C04520 
SN76267 Fairchild ,.A3067 Western RM1701 National C04013 TP4522 Motorola M~14522 

RCA CA3el67 TMS4033 Mostek MK4102 RCA C04013 TP4526 Motorola MC14526 
SN76298 Motorola MC1398 Natlona' MM2102· 759 SSS StL4013 TP4531 . Motorola MC14531 

Sprague ULN·2298 SGS M330 TP4014 National C04014 TP4581 Motorola MC14581 
+SN76502 TI Tl441 Signetics 21F02 RCA C04014 TP4582 Motorola MC14582 
SN76530 Motorola MC1330 2102·28. TP4015 National C04015 
SN76564 Fairchild 3064 TMS4034 National MM2102 759 RCA C04015 Toshiba 

Motorola MC1364 Signetics 2102 TP4016 National C04016 
RCA CA3064 TMS4035 Mostek MK4116 RCA C04016 
Sprague ULN·2264 National MM2101 75. C04066 TC4061 RCA C04061 

SN76565 Motorola MC1364 Signetics 2102 TP4017 RCA C04017 
SN7~591 Fairchild ,.A1391 TMS404~ Signetics 2535 TP401& RCA C04018 Western Digital 

Motorola MC1391 2602 TP4019· National C04019 
SN76594 Fairchild ,.A1394 TMS4050 AMO 9050 RCA C04019 

Motorola MC1394 RCA MW4050 TP4020 RCA C04020 SR1941 SMC COM5016 
SN76600 Motorola, MC1350 TMS4051 RCA MW4051 TP4021 National C04021 RM1701 Intel 2107 
SN76635 Fairchild ,.A720 TMS4060 AMO 9060 RCA C04021 TI TMS4030 854 

Sprague ULN·2137 AMS AMS7280 TP4022 RCA C04022 TMS4080 854 
SN76642 Motorola MC1357 EA EA4060 TP4023 Motorola MC1.4023 RM4096 Mostek MK4096 

Sprague ULN·2113 Intel 2107 National CD4023 TR1402 ' GI AY5·1014 
SN76643 Fairchild 2136 Intersil 7280 RCA C04023 AY5·1015 

Signetics UlN2111 National MM5280 794 SSS SCL4023 TR1402A GI AY5·1013 
Sprague ULN·2111 NEC "P0411 TP4024 RCA C04024 TR1602 AMI SI883 400 

SN76650 Motorola MC1352 RCA MW4060 TP4025 Motorola MC14025 S1883 401 
RCA CA1352 Signeties 2680 RCA C04025 GI AY3·1014 

SN76651 Motorola MC1351 Western RM1701' . SSS SCL4025 AY3·1015 
SN76665 Fairchild ,.A3064 TMS4062 Nortec 6002 TP4Q27 Motorola MC14027 AY5·1013 

RCA CA3065 Western RM1701 National CP4027 SMC COM2017 
SN76666 Fairehud ,.A3065 TMS4070 Mostek MK4116 RCA C04027 COM2502 

Motorola MC1358 TMS41 00 Motorola MCM1130 , SSS SCL4027 TI TM~6011 

SN76669 Fai~child ,.A2136 TMS4103 • Motorola MCM1131 TP4028 National C04028 
Motorola MC1356 MCM1132 RCA C04028 Zilog 
Sprague ULN·2136 tTMS4400 Motorola MCM1140 TP4029 National C04029 

SN76675 Fairchild ,.A3075 tTMS4401 Motorola MCM1141 RCA 
I 

C04029 
Motorola MC1375 TMS4700 Mostek MK3OO00 TP4030 RCA C04030 Z80·CPU Mostek MK3880 
Sprague ULN·2129 TMS4800 EA EA4800 TP4035 RCA C04035 Z80·eTC Mostek MK3882 

SN76678 Fairchild ,.A753 EA4900 TP4040 RCA C04040 Z80·CTU Mostek 
I 

MK3882 
Sprague ULN·2209 Mostek MK28oo0 / TP4042 RCA C04042 Z80·0MA Mostek MK3883 

SN76689 Fairchild ,.A3089 TMS5001 GI AY5·3600 TP4043 RCA C04043 Z80·PIO Mostek MK3881 
Sprague ULN·2289 TMS801 0 AMI S1757 400 TP4044 RCA C04044 Z80-S10 Mostek MK3884 ! 

TL614 Motorola MC1514 GI AY5·1013 TP4047 Motorola MC1404? 
Raytheon RC1414 TMS8011 AMI Sl883 400 RCA C04047 

RM1514 S1883 401 TP4049 National C04049 
TL720 National. LM1414 GI AY3·1014 RCA CD4049 
TMS0803 GI C·593 AY3·1015 TP4050 National C04050 
TMS0851 GI CF·593 RCA MW700r RCA C04050 
TMS1101 Intersil IM7501 Western TRl602 TP4051 RCA C04051 
TMSll03 Signetics 1103 TMS7001 Intersil 7001 TP4052' RCA C04052 
TMS2101 RCA MW4101 TMS8080 AMO 9080 TP4053 RCA C04053 

tTMS2102 Intersil IM7552 Intel 8080 TP4071 RCA C04071 
tTMS2300 AMI 58773 National DP8080A 1033 TP4072 RCA C04072 
tfMS2600 AMI S8773 TP4000 Motorola MC14000 TP4073 RCA C04073 
tTMS2600 AMI S8773 RCA C0400 TP4075 RCA C04075 

National MM4230 I SSS SCL4000 TP4Q78 Motorola MC14078 
MM5230 TP4001 Motorola MC14001 RCA C04078 

tTMS2800 National MM4210 National C04001 TP4081 RCA C04081 
tTMS2900 AMI S8773 RCA C04001 i. ~P4082 RCA C04082 
TMS3OO3 SGS M127 SSS SCL4oo1 TP4315 RCA C04069' 
TMS3112 Fairchild 3348 TP4002 Motorola MC14002 TP4320 RCA C04067 

SigneucS 2518 National C04OO2 TP4360 Fairchild F40160 

t Discontinued 
The manufacturers report their devices can be used as direct replacements. Performance details 
often differ. so compare the specifications considering your requirements. . . 
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The Manufacturers and Distributors Directory Is' a 
comprehensive telephone directory of the entire 
Ie industry. It places at your fingertips the names 
and phone numbers you need to know. It Includes 

• manufacturers, field sales offi,ces, representatives 
and distributors. The manufacturers' listings tell 

. you where and whom to call, to obtain technical 
and ordering h1formation. It enables you to ask for 
the right person or phone extension. It gives you 
the terminology understood by the Individual com
pany's switchboard operators; e.g., in some com-

. panies you should ask for s~les, in others, customer 
service. This directory will reduce frustration and 
save you time. 
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Advanced Memory Systems 

Advanced Memory Systems, Inc., 
, 1276 Hammerwood Avenue 

Sunnyvale, California 94086 
(408) 734-4330 

I TWX: (910) 339-9369 

. AMS and Intersi! are merging; with the Intersil name being 
retained. 
Specific produCI informalton: 

. . ............................. c ........... : ........................ · ........... ext 209 
Application engineering: 

............ , ................................................................. exl. 381 
toilerature: 

.............................................................................. ext.378 
Price and delivery: . 

.............................................................................. ext. 300 
!>Iace an order: 

.............................................................................. ext. 300 
. Follow-up an order: 

.............................................................................. ext. 394 
All other information: 

.................................................................. , ........... ext. 251 

AZ 

CA 

CO 

FL 

IL 

IN 

KS 

MA 

MD 

MI 

MN 

NY 

OH 

TX 

VA 

WA· 

Inti 

Inti 

Inti 

Inti 

Inti. 

Inti 

Sales Offices & Representatives 

Scottsdale 
Spectre Sales, (602) 948-8888 
Los Altos 
Cain-White Co., (415) 948-6533 
Norwalk 
Bertrand & Zoolalian. (213) 921-9791 
San Diego 
Daniels & Doty Sales, Co., (714) 560-6266 
Sunnyvale 
Advanced Memory Systems, (408) 734-4330 
Littleton 
Lange Sales, (303) 795-3600 
Clearwater 
G.F. Bohman AssOCiates, (813) 442-5606 
Ft. Lauderdale 
G.F. Bohman AssOCiates, (305) 564-3081 
Orlando 
G.F. Bohman AssOCiates, (30&) 855-0274 
Franklin Park 
Dekotech, (312) 455-41001 
Schaumburg 
Advanced Memory Systems, (312) 529-1474 
Fort Wayne 
Delesa Sales, (219) 483-9537 
Indianapolis 
Delesa Sales, (317) 894-3778 
Shawn. Mission 
Mid-America Electronic Marketing,. (913) 236-4800 
Burtington 
Mil-Bern Associates, (617) 273-13.13 
Carlisle 
Advanced Memory Systems, (617) 259-0050 
Baltimore 
Stemler AssOCiates, (301) 944-8262 
Dearborn 
Pitcher-Poulin, (313) 582-5450 
St. Paul 

. Cahill AssOCiates, (612)646-7217 
Syracuse 
Nycom, (315) 437-8343 
Williston Park 
ABC Electronic Sales Co., (516) 747-6610 
Chagrin Falls 
Crest Component Sales, (216) 543-9808 
Huntingdon valley . 
Knowles Associates,' (215) 947 -5641 
Addison 
Parvin Sales Co., (214) 661-5374 
Alexandria 
Slemler Associates, (703) 548-7818 
Seattle 
Blair Hirsh Co., (206) 783-3423 
Denmark, Copenhagen 
F abrin-Roederstein, Tel: 08/880/35 
England 

. Stockport Cheshire 
DI-AN, Tel: 061-236-2321 
SlIrrey 
Advanced Memory Systems, Tel: 851-928139 
France, Boulogl'le 
ISC France, Tel: 60452 75 
India, New Delhi 
C.H. Krishnan & Assoc.,TLX: 3650 
Israel, lilt-Aviv 
Airtronic Engineering, Ltd., Tel: 265867 
Italy, Mila.no 
Erie Elettronica SpA, Tel: 6884-833/4/5 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 
Inti Japan, Tokyo 

TOKO, Inc., TLX: 22696 
Inti Nethertands, Monttoort 

Logic Control Electronics B. V., Tel: 03484-2902 
Inti Sweden, Huddinge 

Okab-Roederstein AB 
Inti SWitzerland, Zurich 

Dewald AG, TLX: 845-52012 
tntl West Germany, Nurenburg 

AZ 

CA 

CO 

IL 

MA 

MD 

MN 

NM 

TX 

WA 

Erie Elekttronik GmbH, Tel: 09911-66065 

Distributors 

phoenix 
R.V. Weatherford Co., (602) 272-7144 
Anaheim 
R.V. Weatherford Co., (714) 547~0891 
Glendale 
R.V. Weatherford Co., (213) 849-3451 
PaloAtto 
A. V. Weatherford Co., (415) 493-5373 
Pomona 
R.V. Weatherford Co., (213) 966-8461 
San Diego 
R.V. Weatherford Co., (714) 278-7400 
Englewood 
R. V. Weatherford Co., (303) 761-5432 
Westmont 
Bodelle Company, Inc., (312) 323-9670 
Burlington 
lionex Corp., (617) 272-9400 
Cambridge ' 
Apollo E;lectronics, (617) 868-3120 
Baltimore 
Whitney Disl., Inc., (301) 944-8080 
Minneapolis 
LDiplomatiElectrocom, Inc. (612) 788-8601 
Albuquerque . 
R.V. Weatherford Co., (505) 842-0868 
Dallas 
R.V. Weatherford Co., (214) 243-1571 
Houston 
R.V. Weatherford Co .• (713) 688-7406 
Seattle 
R.V. Weatherford Co., (206) 243-6340 

Advanced Micro Devices 

Advanced Micro Devices, Inc. 
901 Thompson Piace 
Sunnyvale, California 94086 

, (408) 732-2400 
TWX: (910) 339-9380 
Telex: 34-6306 
Federall.D. 34355 
Specific product information: 

MOS ......................... : ...................................... Ben Anixter 
Computer Interface .......................................... AI Tremain 
Linear .. : .................................................. Steve Thomspon 
MSI .................................................................. Mike Harris 
Bipolar Memory .......................................... Ralph Cognac 
MOSMemory .................................................... Raju Shah 
MOS PROMs, ROMs .................................... Peter Gregg 
Bipolar Microprocessor ................... : .......... John Springer 
MOS Microprocessor ................................ Andrew Allison 

Application Engineering: 
Digital ................................................................ John Mick 
Linear ....... ~ .................................................... James Giles 
MOS ............................................................... Joe Kroeger 

Literature: 
Elliott Sopkin, Director of Communications 

All other information: 
Elliott Sopkin, Director of Communications 

Sales Offices & Representatives 

AL Huntsville 
Electronic Manufacturers Agents, (205) 533-6440 

·AZ Phoenix 
AMD, (602) 258-6515 

CA Beverly Hills 
AMD, (213) 278-9700/1 
Santa Clara 
I' Incorporated, (408) 985-0400 
Sunnyvale 
AMD, (408) 732-~400 

CO Parker 
Component Sales, (303) 841-2650 

FL 

IA) 

IL 

IN 

KS 

MA 

MD 

MI 

MN 

MO 

NC 

NM 

NY 

OH 

PA 

TX 

UT 

VA 

WA 

WI 

Can 

Inti 

Inti 

11'111 

Inll 

Boca Raton 
Conley & ASSOCiates. (305) 395-6108 
Oviedo 
Conley & Associates, (305) 365-3283 
Tampa 
Conley & Associates, (813) 933-1759 
Cedar Rapids 
Lorenz Sales, (319) 393-6912 
Elk Grove Village 
Oasis Sales, (312) 640-1850 
Oak Brook 
AMD, (312) 323-9600/1 
Carmel 
Rich Electronic Marketing, (317) 844-8462 
L_xa . 
Palatine Engineering Sales, (913) 492-7020 
Wichita 
Palatine Engineering Sales, (314) 426-7055 

. Wallesley 
AMD, (617) 237-2774/5 
Baltimore 
AMD, (301) 744-8233 
Burgin-Kreh ASSOCiates, (301) 788-5200 
Milford 
Tom Mulligan & Associates, (313) 363-5575 
Edina 
AMD, (612) 835-4445/6 
St. Louis 
Paiatine Engineering Sales. (314) 426-7055 
Winston-Salem 
Burgin-Krell ASSOciates, (919) 768-4174 
Albuquerque 
The Thorson Company, (505) 265-5655 
Buffalo 
Ossmann Component Sales Corp., (716) 832-
4271 
Kingston 
Ossmann Component Sales Corp., (914) 338-
5505 
Plainview 
ERA, (516) 822-9890 
Rochester· 
Ossmann Component Sales Corp., (716) 442-
3290 
Roslyn Heights 
AMS, (515) 484-4990/1 
Syracuse 
Ossmann Component Sales Corp., (315) 454-
4477 
Syracruse 
AMD, (315) 437-7546 
vaatal 
Ossmann Component SElles Corp.. (607) 785-
9949 
Centerville 
Dolfuss-Root & Co., (513) 433-6776 
Rocky River 
Dolfuss-Root & Co., (216) 333-7504 ' 
Ft. Washington 
GCM Associates, (215) 646-7535 
Waterford 
Kimconic Sales, Inc., (814) 796-6556 
Dallas 
Bonser-Philhower Sales, (214) 234-8438 
Houston 
AMD, (713) 667-9595 
Bonser-Philhower Sales,. (713) 467-437~ 
Salt Lake City 
Rapiet-Richards Marketing, (801) 972-5646 
Lynchburg 
Burgin-Kreh Associates, (804) 845-5600 
Vancouver . 
Ray Over Sales, (206) 695-4697 
Elm Grove 
Cessop & ASSOCiates, (414) 784-3390 
Bellevue, Waahington . 
Ray Over Sales, (206) 454-4551 
SI. Laurent, Quebec 
Vitel Electronics, (514) 331-7393 
Toronto, Onterlo 

·Vitel Electronics, (416) 622-6300 
France, Neuilly 
Aavanced Micro Devices, SA, Tel: 747-2310 
Germany 
Hamburg 
Advanced Micro Devices, Tel: 040-6030595 
Munchen 
Advanced Micro Devices, Tel: Sammel-Nr: (0 89) 
539588 
Slutlgart-Vaihingen 
Advanced Micro Devices, Tel: 0711-681011 
Japan, Tokyo ~ 
Advanced Micro Devices, KK, Tel: (03) 346-0363 
United Kingdom, London 
Advanced Micro Devices, U.K. Ltd., Tel: (01) 
730-0855 
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Advanced Micro Devices (cont) 

AL 

AZ 

CA 

co 

CT 

FL 

GA 

IA 

IL 

KS 

MA 

MD 

MI 

MN 

MO 

NC 

NJ 

1170 

Distributors 

. Huntsville 
Hamilton/Avnet Electronics, (205) 533-1170 
Phoenix 
Cramer/Arizona. (602) 267-7321 
Hamilton/Avnet Electronics, (602) 275-7851 
Costa Mesa 
Avnet Electronics, (714) 754-6050 
Schweber Electronics. (714) 556-3880, (213) 
924-5594 
Culver'City 
Hamilton Electro Sales, (213) 558-2100. (714) 
522-8220 
Irvine 
Cr"mer/Los Angeles, (714) 979-3000, (213) 771-
8300 
Mountain View 
Hamilton/AvnetElectronics, (415) 961-7000 

. San Oiego ' 
Cramer/San Diego, (714) 565-1881 
Hamilton/Avnet Electtonics, (714) 279-2421 
Sunnyvale _ 
Bell Industries, (408) 734-8570 
Cramer/San FranCisco, (408) 739-3011 
Denver 
Cramer, (303) 758-2100 
Hamilton/Avnet Elecfronics, (303) 534-1212 
Danbury 
Schweber Electronics, (203) 792-3500 
Georgetown 
Hamilton/Avnet Electronics, (203) 762-0361. 
North Havan • 
Cramer/Connecticut, (203) 239-564.1 
Ft. Lauderdale 
Arrow ElectroniCS, (305) 776-7790 
Hollywood 
Hamilton/Avnet Electronics, '(305) 925-5401 
Schweber Electronics, (305) 927-0511 
Atlanta 
Cramer/EW Atlanta, (404) 448-9050 
Schweber Electronics, (404) 449-9170 
Norcross 
HamiltoniAvnet Electronics, (404) 448-0800 
Cedar Rapids 
Schweber Electronics, (319) 393-9125 
Elk Grove. Village 
Schweber Electronics, (312) 593-2740 
Mt. Prospect 
Cramer/Chicago, (312) 593-8320 
Schiller Park 
Hamilton/Avnet Electronics, (312) 678-6310 
Lenexa . 
Hamilton/Avnet Electroni~s, (913) 888-8900 
Newton 
Cramer Electronics, (617)969-7700 
Waltham 
Schweber ElectroniCS, (617) 890-8484 
Woburn 
Arrow Electronics, (617) 933-8130 
Hamilton/Avnet Electronics, (617) 933-8020 
Baltimore 
Arrow Electronics. (301) 247-5200 
Gaithersburg 
Cramer/EW Washington, (301) 948-0110 
Hanover 
Hamilton/Avnet ElectronicS, (301 )796-5000 
Rockville 
Schweber Electronics. (301) 881-3300 
Livonia 
Hamilton/Avnet Electronics, (313) 522-4700 
Troy 
Schweber Electronics, (313) 583-9242 
Bloominglon 
Arrow Electronics, (612) 888-5522 
Eden Prairie 
Schweber Electronics, (612) 941-5280 
Edina 
Hamilton/Avnet Electronics, (612) 941-3801 
Hazelwood 
Hamilton/Avnet Electronics, (314)731-1144 
Winston-Salem 
Cramer/EW Winston-Salem (919) 725-8711 
Cedar Grove 
Hamilton/Avnet Electronics, (201) 239-0800 
Cherry Hill 
Cramer/Pennsylvania, (609) 424-5993, (215) 
923-5950 
Moonachie 
Cramer/New Jersey, (201) 935-5600 
MorrlslWon 
ArrowElectronics, (609) 235-1900 
Mt. Laurel 
Hamilton/Avnet Electronics, (609) 234-2133 

NM 

• NY 

OH 

TX 

UT 

WA 

WI 

Can 

Inti 

Inti 

Inti 

Inll 

Inti 

Inti 

Inti 

Inti 

Inti 

Somerset 
Schweber Electronics, (201) 469-6008 
Albuquerque 
Century Electronics: (505) 292-2100 
Cramer, (505) 265-5767 
Hamilton/Avnet Electronics, (505) 765-1500 
East Syracuse 
Cramer/Syracuse, (315) 437-6771 
Hamilton/Avnet Eleclronics, (315) 437-2642 
Farmingdale 
Arrow Electronics, (516) 694-6800 
Hauppauge, L.I. 
Cramer/L.i., (516) 231-5600 
Rochester 
Cramer/Rochester, (716) 275-0300 
Hamiiton/AvnetElectronics, (716) 442-7820 
Schweber Electronics, (716) 461-4000 
Westbury 
Hamilton/Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 
Beachwood . 
Schweber ElectroniCS, (216) 464-2970 
Claveland 
Hamilton/Avnet Electronics, (216) 461-1400 
Dayton 
Hamilton/Avnet Electronics (513) 433-0610 
Austin 
Schweber Electronics, (512) 837-2890 
Dallas 
Cramer, (214) 661-930.0 
Hamilton/Avnet ElectroniCS, (214) 661-8661 
Schweber ElectroniCS, (214) 661-5010 
Houston . 
Hamilton/Avnet Electroics, (713) 526-4661 
Schweber Electronics, (713) 784-3600 
Salt Lake. City 
Century Electronics, (801) 487-8551 
Hamilton/Avnet ElectroniCS, (801) 262-8451 
Bellevue 
Harnilton/Avnet ElectronicS, (206) 746-8750 
Tukwila 
Cramer/Seattle, (206) 575-0907 
New Berlin 
Arrow ElectroniCS, (414) 78$-2801 
Misslssauga, ant. 
Hamilton/Avnet Electronics, (416) 667-7432 
Schweber ElectroniCS, (416) 678-9050 
Ottawa, Ont_ 
Hamilton/Avnet Electronis, (613) 226-1700 
St. Laurant, P .Q. 
Hamilton/Avnt Electronics, (514) 331-6443 
Vancouver, B.C. 
RAEJ Electronics, (604) 687-2621 
Australia, Prospect 
A.J. Ferguson Pty. Ltd., Tel: 269-1244 
Austria, Vienna 
Bacher Elektronische Gerate, Tel: 836396 
Belgium, O"g.ee 
MCA Tronics, Tel: 041-362780 
Denmark, Copanhagen 
Mer-EL AlS, Tel: 01-207444 
France 
Boulogne 
A2M' Tel: 603 66 40 
Paris 
S.CALB., Tel: 55571 11 
Sevres 
Tekelec-Airtronic, Tel: 626 02 35 
Germany 
Buero Bayern Nord 
Cosmos Electronic, Tel: 09181-9731 
Heilbron 
Elbatex GmbH, Tel: 07131-89001 
Kiel 
Nordelektronik Vertriebs, Tel: (0431) 21556 
Konigswinter 
Fred Trommeschlager. Tel: (02223) 21385 
Lehrte . 
Altron A.E. Thronicke KG, Tel: 05132-53024 
Munich 
Cosmos ElectroniC, Tel: (089) 602088 
Quickborn 
Nordelektrpnik Vertriebs, Tel: (04106) 4031 
Schwalback 
Technoprojekt,Tel: 08196-82100 
Stuttgart 
Technoproje1<t, Tei: (0711) 561712 
Holland, Oss 
Arcobel, Tel: 04120-24200/04120;27574 
Hong Kong, Kowloon 
Ace Enterprise 
Israel, Tel-AViv 
Talvi!an Electrqnics, Tel: 444572 
Italy 
Bologna 
Cramer Italia SpA, Tel: (051) 42 28 90 

'. 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Milano 
Cramer Italia SpA, Tel: 376-40 39 
Rome 
Cramer ltalia, Tel: 51 39387 

Japan, Tokyo . 
Advanced 
265-9416 
Dainichl Electronics, Tel: (03) 813-6878 
lSI Ltd., Tel: (03) 264-3301 
Kanernatsu-Gosho, Ltd., Tel: (03) 562·8813 
Microtek, Inc., Tel: (03) 363-2317 
HolWay, Strommen 
Intelco A/S, Tel: 47 2 702272 
South Africa,. Plnegowrie 
South Continental Devices, Ltd., Tel: 48-7125 
Spain, Madrid 
Electronic Services, SA, Tel: 4576615 
Sweden, Vallingby 
Svensk Teleindtistry, Tel: vx 08-890435 
Switzerland, Zurich 
Dimos AG, Tei: 01162 6140 
Kontro~ Electronic AG, Tel: (1 )628282 
United Kingdom 
Carluke Lanarkshire, Scot_ 
Phoenix Electronics, Tel: Carluke 0555 71495 
Derby, England 
Quarndon ElectroniCS, Tel: Derby 32651 
E8ling, England 
Cramer ElectroniCS, Tel: (01) 579-3001 
Pinner, Middlesex ' 
Dage International, Ltd., Tel: 01-868-0024 I 

I~~--------------American Microsystems Inc. 

American Microsystems Incorporated 
3800 Homestead Road 
Santa Clara, California 95051 
(408) 246-0330 
TWX 910-338-0018 
Product Information: 

Memory products 
Gail Federspiel, Manager . 

All RAMS, PROMS, " EPROMS 

I Mi~;~p;~~;~~;;;;""""'-""-"---"""'-'-----"'''''''--'''''- Ext_ 747 

Jerry Demsky. M!,nager "" .. " ... """."".""" .. """. Ext 741 
Consumer Products 

Dick Barck, -Manager """""" """"""""""""""" Ext 695 
Literature: 

Data Room """"." ... ,,"""""" "" .. ".,," .. """"",,. Ext 189 
Or write: 
Data Room 
American Microsystems Incorporated 
3800 Homestead Road 

I Santa Clara, California 95051 
I Price and delivery: 

See product information above 
To place an order: 

Contact local distributor, 
AMI Sales Office or Representatives 

Follow-up an order: 

I

I __ c_aru_c~u_st_om __ er_s_e_rv_i_ce_'_(4_0_8_)_24_6_-0_3_3_0 ________ ___ 

Sales Offices & Representatives 

AL 

AZ 

CA 

co 

FL 

GA 

IL 

IN 

Huntsville 
Rep, Inc., (205) 881-9270 
Phoenix 
Hecht, Henschen & Assoc., (602) 275-4411 
Long Beach 
AMI, (213) 595-4768 
Manhattan Beach 
AMI, (213) 379-2452 
SanDiego . 
Hadden ASSOCiates, Rep, (714) 565-9445 
San Jose . 
AMI, (408) 249-4550 
Sunnyvale 
Intermark ElectroniCS, (408) 738-1111 
Denver 
Barnhill Five, (303) 426-0222 
Altamonta Springs 
AMI, (305) 830-8889 
Tucker 
Re"., Inc., (404) 938-4356 
Elk Grove Village 
AMI, (312) 437-6496 
Oasis.Sales, (312)'640-1850 
Indianapolis 
Technical Representatives, (317) 849-645,4 
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American Microsystems, Inc. (cont) 

MA Norwood 
AMI, (617) 762·0726 

MD Baltimore 
Coulbourn Degreif, (301) 247·4646 

MI Brighton 
Lowrey & Associates. (313) 227·7067 
Livonia 
AMI, (313) 478·9339 

MN Minneapolis 
AMI. ,(612) 559·9004 

MO Grandvlaw 
Banake & McCaul, (816) 765·2998 
St. Louis 
Beneke & McCaul, (314) 567·3399 

NC Raleigh 
Rep, l~c.,i919) 851·3007 

NJ North Caldwell 
Maison·Esco, (201) 226·2550 

NY Mon.ey 
AMI, (914) 352·5333 
Syosett 
Masin·Esco, (516) 364·0310 
Syracuse 
Precision Sales, (315) 458·2223 

OH Cleveland ' 
AMI, (216) 292·6850 

OK Oklahoma City . 
Ammon & Rizos, (405) 373·2748 

OR Beaverton 
Arneson ASSOCiates; (503) 643·5745 

PA Amblar 
AMI, (215) 643·0217 
Plttaburg , 
Compu Graphs, (412) 366·5056 

TX Dallas 
Ammon& Rizos, (214) 233·5591 
Houston 
Ammon & Rizos, (713) 781·6240 
Richardson 
AMI, (214) 231·5721 

UT Salt Laka City 
Simpson Associates. (801) 486·3731 

WA Bellevue 
Northwest Marketing Associates, (206) 455·5846 
Edmonda 
E,S. Chase Company, (206) 744·3586 
Saattle 
Arneson Associates, (206) 762·7664 

CAN Montreal, Quebec 
Cantec Representatives, (514) 620·3121 
Cesco Electronics LId" (514)735-5511 
Ottawa, Ontario 
Cantec Representatives, (613) 225·0363 
Cesco Eleetronics LId., (613) 729·5118 
Queboc, Quebec 
Cesco Electronics Ltd., (418) 524·4841 
Toronto, Ontario 
Cantec Representatives, (416) 624·9696 
Cesco Electronics LId. (416) 661·0220 

Inti England 
Swindon, Wiltshire 
AMI, Microsystems LId., (0793) 31345 

Inti ~ Franca, Vlncenne. 
AMI, Microsystems S.A.R.L. (01) 374·0090 

Inti Italy, Milan 
AMI, Microsystems, (02) 29 37 45 

Inti Japan, Tokyo 
AMI JAPAN LId. (501) 2241 

Inti Weat Germany, Muehle 
AMI, Microsystems GmbH (089) 483081 

Distributors 

AX. Phoenix 
R.V. Weatherford Co., (602) 272·7144 
Sterling Electronics, (602) 258·4531 

CA Anahalm 
R.V. Weatherford. (714) 547·0891 
eo.taMaa. 
Schwebeflectronics, / 
556·3880 
Glendale 
R.V. Weatherford, (213)849·3451 
Newport Beach 
Semicomp 
833·3070 
PeloAlto' 
R.V. Weatherford Co,. (415) 493·5373 
Pomona 
R.V. Weatherford Co., (7t4) 623·1261 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

CO 

CT 

FL 

GA 

fA 

IL 

LA 

MA 

MD 

MI 

MN 

NJ 

NM 

NY 

OH 

TX 

Santa Ana 
Intermark 
436·5275 
San Diego 
Intermark 
453·9005 
R.V. Weatherford Co, (714) 278·7400 
Englewood. 
R.V. Weatherford Co., (303) 761·5432 
Danbury 
Schweber Electronics, (203) 792·3500 
Hollywood 
Schweber ElectroniCS, (305) 927·0511 
Atlanta 
Schweber Electronics, (404) 449·9170 
Cedar Rapids 
"Lorenz 
393·6912 
Elk Grove Village 
Schweber Electronics, (312) 593·2740 
Metairie 
Sterling Electronics, (504) 887·7610 
Watertown 
Sterling Electronics, (617) 926·9720 
Waltham 
Schweber Electronics, (617) 890·8484 
Rockville 
Schweber Electronics, (301) 881·3300 
Troy . 
Schweber Electronics, (313) 583·9242 
Bloomington 
Arrow Electronics, (612) 888·5522 
Edina 
Schweber Electronics, (612),941·5280 
Perth Amboy 
Sterling Electronics, (201) 442·8000 
Somerset 
Schweber Electronics, (201) 469·6008 
Albuquerque 
Century Electronics, (505) 292·2700 
R.V. Weatherford Company, (505) 842·0868 
Sterling Electronics, (505) 345·6601 
Rochaaler " 
Schweber Electronics, (716) 481·4000 
Westbury 
Schweber Electronics, (516) 334·7474 
Beachwood 
Schweber Electronics, (216) 464·2970 
Austin 
Schweber Electronics, (512) 837·2890 
Dall.s 
Component Specialisls, Inc., (214)257.4576 
R.V. Weatherford Company, (214) 243·1571 
Schweber Electronics, (214) 661·5010 
Sterling ElectroniCs, (214) 357·9131 
Houston 
Component SpeCialists, (713) 771·7237 
R.V, Weatherford Company, (713) 688·7406 
Sterling Electronics, (713) 627·9800 
Schweber Electronics, (713) 784·3600 

UT Salt Lake City 
Century ElectroniCS, (801) 487·8551 

VA Richmond 
"MeridianElectronics, ''SterlingElectronies~804) 
359·0221 

WA Seattle 
Intermark'Electronics, (206) 767·3160 
A. V. Weatherford Company, (206) 243·6340 

CAN Mls.lasauga, Ont, 
Schweber Electronics, (416) 678·9050 
Montreal 
Cesco Electronics, Ltd., (514) 735·5511 

Analog Devices 

PO Box 280 
Route 1 Industrial Park 
Norwood, Massachusetts 02062 
(617) 329·4700 
TWX: (710) 394·6577 
Cable: Analog Norwood Mass 
Telex: 924·491 
SpeCifiC product Information: 

Regional offices: 
Massachusetts; Martin Gross, (617) 329·4700 ... ext 302 
Illinois, Edward Grokulsky, (312) 894·3300 
California, Walter Borlase, (213) 595·1783 
Texas, Jack Coe, (214) 231·5094 

Literature: . 
Joseph Ctielluk, Direct Mail Supervision ............ ext 391 

Price and delivery: 
See Product Information 

i 

I 
. ! 

Place an order: 
Regional Offices: 
Massachusetts, Martin Gross, (617) 329·4700 ... ext 302 
Illinois, Edward Grokulsky, (312) 894·3300 
California, Walter Borlase, (213) 595·1783 
Texas, Jack Coe, (214) 231·5094 

Follow·up an order:, 
Dave Buttrick, Manager of, Customer Service .... ext 311 

All other information: 
Joseph Codispoti, Public Relations Manager ...... ext 287 

AL 

AZ 

CA. 

CO' 

FL 

IL 

KS 

MD 

MI 

MN 

MO 

NC 

NM 

NY 

OH 

PA 

TX 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inll 

Sales 'Offices & Representatives 

Huntsville 
Currie, Peak & Frazier (205) 536·5650 
Tucson 
Grady Moore Associates (60:?) 795·3176 
Long Beach 
Analog Devices (213) 595·1783 
Mountain View 
Analog Devices (415) 969·8525 
Boulder 
Grady Moore Associates (303) 494·3351 
Orlando . 
Currie, Peak & Frazier (305) 855·0843 
Bloomingdale , 
Analog Devices (312) 894·3300 
Northfield 
Torkelson Associates (312) 446.9085 
Shawnee Mission 
Technical Sales Associates (913) 888-3330 
Columbia 
Rep·Tron, Inc. (301) 465·6433 
Detr:oll 
Electro Sales Associates (313) 526·8800 
Minneapolis 
Torkelson Associates (612) 835·2414 
Ferguson 
Technical Sales Associates (314) 725·5361 
Greensboro 
Currie, Peak & Frazier (919) 273·3040 
Albuquerque 
Grady Moore Associates (505) 292·3322 
N. Tonawanda (Buffalo) 
Labronics (716) 685·4111 
Syracuse 
Labtronics (315) 454·9314 
Ulster Park (Schenllclady) 
Labtronics (914) 4712806 
Woodbury 
Harwood·Sandler Associates (516) 692·6100 
Cleveland 
Electro Sales Associates (216) 261·5440 
Dayton 
Electro Sales Associates (513) 426·5551 
Ambler 
Wyncote Instrumentation Co. '(215) 643·2440 
Mt. Penn 
Wyn€ote Instrumentation Co. (215) 779·1640 
Pittsburg 
Electro Sales Associates (412) 371·9449 
Houston 
Analog Devices (713) 664·6704 
Richardson 
Analog Devices (214) 231~5094 
San Antonio 
Data Applications Corporation (512) 732·7176 
Seattle 
Avionics Liaison (206) 767·3870 
Downeview," OntariO 
Tracan Electronics Corp~(416) 638·0052 
Ottawa, Ontario 
Tracan Electronics Corp. (613) 820·0269 
Pointe Claire, Quebec 
Tracan Electronics Corp. (514) 694·2355 
Wesl Vancouver, B.C, 
Tracan Electronics Western Ltd. (604) 926·3411 
Argentina, Buenos Aires 
Rayo Electronica s.r.i., Tel: 38 1779 
RaDAR SAC.1. 
Australia 
Crow's Nest, N.S.W. (Sydney Office) 
Parameters Pty., Ltd" Tel: 43 65 77 
Mordialloc, Victoria (Melbourne Office) 
Parameters Pty, LId., Tel: 90 7613 
Austria, Wien 
International Engineering Service, Tel: 02221 
829366/7 
Belgium, Antwerpen 
Analog Devices Benelux, Tel: 031/38 27 07 
Brazil, Sao Paulo 
Artimar Llda., Tel: 35 07 47; 352452 
Electronic Associates Ind. 
Den,mark, Harlev 
Analog Devices AIS, Tel: (02) 845 800 
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Analog Devices (cont) 

Beckman Instruments 
UT W. Bountiful 

b5, Inc., (801) 2.92-8991 
Inti / Finland, Helsinki WA Seattle 

SVY Instruments, Tel: 90 73 82 65 Beckman Instruments, Inc. AlmaclStroum Electronics, (206) 763-2300 
Inti France Helipot Division Electronic Sources, (206) 453-6800 

Alencon 2500 Harbor Boulevard Can Toronto 
Analog Devices, SA, Tel: 34 260761 Fullerton, California 92634 SaLes Office, (416) 251-5251 
Murel (714) 871-4848 Inll Belgium, Brusaels 
Analog Devices, SA, Tel: 61 51 1046 TWX: 910-592-1260 Belg Regulation-Mesure, 02-7712020 
Rungis Telex: 06-78413 - Inll Denmark, Horsholm 
Analog Devices, SA, (Centre d'Affaires SILIC), Transcan Electric Aps., (02) 863 888 
Tel: 686-7760 Inll Finland, Ruuklntle 
Voiron 

8,les Offlces,&'Repre.entatlves 
Oy Honeywell AB, 801 01 

Analog Devices, SA, Tel: (76) 05 51 06 Inll Frence 
Inti Greece, Athens Gagny 

George D. Ch,yssos, Tel: 021/89 43 777 AL Huntsville Beckman Components S.A.R.L., 9278295 
Inti Holland, Breda Murcota Corporation, (205) 539-8476 Levallola-Parratt 

I Analog Devices Benelux, Tel: 076-12 25 55 AZ Scottsdale Comsatec Groupe REA, 757 S9 81 ; 757 79 48 
Inti India, Allahabad b5, Inc., (602) 947-5745 Inti Germany, Munchen 

Darbari Industries, Tel: 33 85 CA Fullerton Beckman Components GmbH, 38871 
Inti Ireland, Limerick Sales Office, (714) 871-4848 

lint! 

Contiflex, AG 
Analog Devices B. V. Mountsln View India, Bombay 

IntI Israel, Tel Aviv ~ Sales Office, (415) 961-6817 Electronic Enterprises, 35 30 69 
STG International Ltd., Tel: 52 64/5 San Diego Notwane Private Ltd., 252 337 

Inti Italy Sales Office, (714) 565-6244 I Inti 
Zenith Electronics, 367 717, 

Bologna CO Denver ireland, Dublin 
I 

Dolt.lng. Giuseppe de Mico, Tel: (051) 55 5614 b5, Inc., (303) 426-0222 I Neltronic Ltd., 501 845 
Ivraa FL Boca Raton I Inti ISf.81 
Dolt. Ing. Giuseppe de Mico, Tel: (0125) 23 00 Conley & ASSOCiates, (305) 395-6108 Haifa 
Milano Oviedo Electro-Technical Office Ltd., 04-662 851 
Dott. Ing. Giuseppe de Mico, Tel: 65 31 31 Conley & ASSOCiates, (305) 365-3283 Tel Aviv 
Padova Tampa Eastronics, Ltd., 03-475 151 
Dott. Ing. Giuseppe de Mico, Tel: (042) 65 29 09 Conley & ASSOCiates, (813) 933-3183 Inti Italy, Milan 
Roma IA Cedar Raplda Italy Beckman Instru Ital, 6888951 
Dott. Ing. Giuseppe de Mico, Tel: 06/31 6204 ' Comstrand, (319) 363-4905 Metroelettronica SAS, 546-2641 
Torino' Il Chicago Inti Japan, TokyO 
Dott. Ing. Giuseppe de Mico, Tel: (011) 87 41 37 Carlson Electronic Sales Co., (312) 774-9022 Japan Beckman-Toshiba Ltd., 453-7611 

Inll Japan IN IndlanapoUI Inti Nelhertands, Utrechl 
Osaka Carlson Electronic Sales Co., (317) 253-5610 B. V. Diode Laboratorium, 030-884 214 
Analog Devices 01 Japan, Inc., Tel: 06/37 21 81 4 SAl Marketing Corp., (317) 297-3146 Inti Norway, Oslo 
Tokyo KS Kansas City Hefro Teknisk AlS, (02) 308 286 
Analog Devices of Japan, Inc., Tel: 03/26 36 82 6 SAl Marketing Corp., (913) 383-1636 Inti Portugal, Lisbon 

Inll Malayaia, Salangor ,MA Needham Heights Eltec Electronica, 833 677 
General Engineers (Electr.) Corp. Sales Office (617) 444-9010 Inti Soulh Africa, Cape Town 

Inll Mexico, D.F. MD Silver Spring Beckman Instruments (Ply) Ltd., 47-1450, 41-
Nucleoelectronica SA, Tel: 915/59 36 04 3 Sales Office (301) 622-2500 0616 

Inti New Zealand MI Brighton Inti Spain, Madrid 
Auckland SAl Marketing Corp., (313) 227-1786 Aeromarine & Electronics International SA, 457 
W. Arthur Fisher Ltd., Tel: 595527,598202 Farmington 6828/457 6938 , 
Christchurch Sheridan ASSOCiates, (313) 477-,3800 Diode Espana, 455 3686 
W. Arthur Fisher, Ltd, Grand Rapids Inti Sweden, Stockholm 
Wellington SAl Marketing Corp., (616) 942-2504 Combinent AB, 08/230 760 
W. Arthur Fisher, Ltd .. Tel: 55 59 50 12 MN Minneapolis Nordquist & Berg, 081690 400 

Int! Norway, Hvalatad Comslrand, (612) 571-0000 Inll Switzerland 
Estronic, Tel: (Code 2) 78 24 10 MO Florlaeant Kusnacht-Zurich 

Inti Pakistan, Karachi " SAl Marketing Corp., (314) 837-5200 Contiflex AG/SA/Ltd., 90 8181-83 
Superior Electronic Associates Ne Winston-Salem Urdorl-Zurich 

Inti Singapore Murcota Corporati9n, (919) 722-9445 Magex Electronic AG, 01 734 4171 
General Engineers (Electr.) Corp., Tel: 33 36 NJ Clifton United Kingdom 
41/51 Ossmann Component Sales Corp" (201) 778- Glenrothes 

Inll South Africa, Preloria 8888 Beckman Instruments Ltd., 3811 
Electronic Building Elements (Pty.) Ltd., Tel: 78/92 Mt. Laural Hitchin, Harts 
216 Sales Office, (609) 235-3314 ,REL Equipment Ltd .. 50551, 52202, 52776 

Inti Spain, Madrid NM Albuquerque 
Belport Electronica de Madrid, Tel: 762-8837/8 b5, Inc. (505) 265-9521 

I Inti Sweden, Solna NY Buffalo 
Distributors NAXAB, Tel: 08/98 5140. Ossmann Component Sales Corp., (716) 832-

IntI' SWitzerland, Geneve 4271 
Analog Devices SA, Tel: 022/319704 Kingston ~L Hunlsville 

Inll Taiwan, Taipei Ossmann Component Sales Corp., (914) 338- M & C Sales, (20.5) 539-8476 
Yuan Kong Enterprises, LId., Tel: 33 88 33, 33 54 5505 Powell ElectroniCS, (20.5) 539-2731 
0.0 Rochesler AZ Phoenix 

Inti Thailand,B"ngkok Ossmann Component Sales Corp., (716) 442- Liberty Electronics, (602) 257-1272 
Dynamic Supply Engineering, Tel: 91 44 34 3290 Temps 

Inti Turkey, Ankara Syracuse Marshall industries, (602) 968-6181 
Simge LId., Tel: 29 77 44 Ossmann Component Sales Corp., (315) 454- CA EI Monts 

Inti United Kingdom & Eire, Easl Moleaey, Surrey 4477 Marshall Industries, (213) 686-0.141 
Analog Devices, Ltd., Tel: 01/9410466 Vestal EISegundo 

Inti West Germany Ossmann Component Sales Corp., (607) 785- Liberty Electronics, (213) 322-8100 
Berlin 9949 Irvine 
Herrn Horst Waikusat,Tel: 0311/316441 OH Beachwood Marshall Industries, (714) 556-6400 
BuchOlz SAl Marketing Corp. (216) 292-2982 Mountain View 
Analog Devices GmbH, Tel: q4187/381 Cincinnati Elmar Electronics, (415) 961-3611 
Karlsruhe SAl Marketing Corp., (513) 761-5432 San Diego 
Analog Devices GmbH, Tel: 0721/69 46 0.0 Dayton Uberty ElectroniCS, (714) 565-9171 

SAl Marketing Corp., (513) 435-3181 Marshall Industries, (714) 278-6350. 
OK Tulsa I Sunnyvale 

Norvell AsSOCiates, (918) 663-1247 Marshall Industries, (408) 732-110.0 
Analogic OR Portland CO Arvada 

AlmaclStroum Electronics, (503) 292-3534 Marshall Industries, (30.3) 423-9670. 

Analogic Corporation Electronic Sources, (503) 292-0701 Commerce City" 

Audubon Road PA Pittsburgh Elmar ElectroniCS, (303) 287-9611 

Wakefield, ,Massachusettes 01880 SAl Marketing Corp., (412) 782-5120 CT Hamden 

(617) 246-0300 TX Dallas Arrow Electronics, (20.3) 248-380.1 
Norvell ASSOCiates, (214) 350-6771 North Branford TWX: (710) 348-0425 
Houston Marshall Industries, (203) 484-0488 
Norvell ASSOCiates, (713) 774-2568 
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Beckman Instruments (cont) 

FL CI .. ~r 
Lynch.Genfry Associates. (813) 443·2697 
Fort Lauderdale 
Arrow Electronics. (305) 776·7790 
MlemlSprlnllll 
Powell Eleplronics. (305) 685-8761 

IA Cedar RliPld. 
Advent Electronics. (319) 393-8811 

IL Mounl Proepact ' 
Magnuson Electronics. (312) 956·0700 
ROHmonl , 
Advent Electronics. (312) 298·4210 

IN Indlanapoll. 
Advent Electronics. (317) 297·491 Q 

MA Billerica, 
Klerulff ElectroniCS. (617) 667-8331 
BUrlington , 
Arrow ElectroniCs. (617) 273·0100 

, Newton Highland. 
. Marshall Industries. (617)'965-5115 

ME! B,alltmora 
AirOf( Electronics. (301) 247·5290. (202) 737·, 
1700 
Beltaville 

I Powell Electronics. (301) 937·4030 
Gaithersburg 

1 

Kierulff ElectronicI'. (301) 948·0250 
MI 'Farmington 

, Advent Electronics. (313) 477·1650 
Sheridan Sales Company. (313) 477·3800 

MN BlOomington I Arrow Electronics. (612) 888·5522 
St. Paul ? 

I· Magnuson Electronics. (612) 22'7·8495 
NO F~ .. m I 

, Sheridan Sales Co .• (314) 837·5200 
NC Wlnston-saleni 

M & C Sales. (919) 723·1001 
NJ MooiMtown 

Arrow/Angus. (809) 235-1900. (215) 928'1800 
Saddle Brook 
Arrow Electronics. (201) 797·5800 
Rutharford 
Klerulff Electronics. (201) 935·2120 

NM Albuquerque 
Elmar ElectroniCS. (505) 292·1111 ' 

NY Buffalo , 
Ossmann Component Sales Corp .• (716) 832· 
4271 
Farmingdale ' 
Arrow Electronics, (516) 694-6800 
Marshall Industries. (516) 293·4141, 
Klngeton 
Ossmann Component Sales Corp .• (914) 338-
5505 
Roche.ter 
Ossmann Compona'!t Sales Corp .• (716) 442· 
3290 
Syracu .. 
Ossmann Component Sales Corp .• (315) 454. 
4477 
~I. ' 
Ossmann Component Sales Corp.. !607) 765-

/9949 ' 
OH Cincinnati 

Sheridan sales Compnay. (513) 761·5432 
, Clevtfand 

Arrow Electronics. (216) 464·2000 
Sheridan Sales Company. (216) 831·0130 
Dayton , 
Sheridan Sales Company. (513) 277·8911 
Kettertng 
Arrow Ele!llt'Onics, (513) 253·9176 

OK Tul .. · " 
Norvell Electronics. (918) 663-1247 

OR Portland 
Almac/Stroum ElectroniCS. (503) 292·3534 

PA Phlladelphle ' 
Powell Electronics. (215) 365-1900 
Pittaburgh , 
Sheridan'Sales CQlTlPany. (412)244-1840 

TX Delle. 
Norvell Electronics. (214) aso:6771 
Houston 
Norvell Electronics. (713) 774·2568 

WA SNtIIe 
Almac/Stroum Electronics. (206) 763~2300 
Uberty Electronics. (2OQ) 763-8200 / 

~ WI' New Berlin 
Arrow Electronics. (414) 728-2801 

CM! Montreal ' 
Samad Electronics. (514) 636-4614 
Specialty Electronics. (514) 336·4500 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Toronto 
Ssmad ElectroniCS; (416) 635·9880 
SpeCialty Electronics. (416) 678·2104 
Vancouvar 
Bowtek Electronics. (604) 736-7677 

Burr-Brown Research 

Burr·Brown Research Corp. 
International Airport Industrial Park 
Tucson. Arizona 85734 
(602) 294-1431 
TWX: (910) 952·1111 

AL 

AZ 

CA 

CT 

FL 

IL, 

MA 

MO 

MI 

MN 

MO 

NC 

NJ 

NY 

OH 

OK 

PA 

VA 

.WA 

Can 

Inti 

Iml 

Sales Offices & Representatives 

Hum.vUIe 
BCS Assocs .• (205) 681·6220 ' 
TUCBOn 
Burr·Brown. (602) 294-1431 
SanJo .. 
Burr·Brown. (408) 984-7700 
Santa Ana 
Burr·Brown. (714) 835·0712 
Enfield 
Meas. Equip. Co .• (203) 745·9050 
OrI.ndo 
BCS Assocs .• (305) 896·4681 
Addleon , 
Burr·Brown. (312) 832·6520 ' 
wakefl.1d 
Mess. Equip. Co .• (617) 245-4870 
Bath .. d8 
Powell·Pendergraph. (301) 6$·4535 
Brighton' ' 
Sheridan Marketing. (313) 227·1786 
Grand Rapids 
Sheridan Marketing. (616) 942·2504 
MInn' .. poIl. 
E.C. Electrllllic Sales. (612) 831-0229 
Florl_nt 
Sherida,n Marketing. (314) 837·5200 ' 
Graan.boro 
BCS Assocs .• .(919) 273·1918 
Camclln 
QED Electrns .• (215) 925·8711 
Cicero ' 

, Advanced Camps. Corp .• (315) 699-2671 
Clinton 
Advanced Comps. Corp .• (315) 853-6438 
Endicott 
Advancad Campa. Corp •• (607) 78&'3191 
Greet Neck, L.I. 
Burr·Brown. (516) 466-2650 
Scott.vllle 
Ad~ancad Camps. Corp .• (716) 889·1429 
BaachwOOd , ' 
Sheridan Marketing. (216) 292'2!l62 
Cincinnati . 
Sherjdan Marketing. (513) 761·5432 
Dayton 
Sheridan Marketing. (513) 277·8911 
Tulea I ; 

Norvell AssOcs .• (918) 663-1247 J 

Plttlburg.. ' 
Sheridan Marketing. (4121 782·5120 
Auatin 
Norvell Assocs .• (512) 456·8106 
Oallea 
Norvell Assocs .• (214) 350-8771 
Hou.ton 
NorvelIA1ISOCS., (713) 777·1686 
Richmond 
Powell Pendergraph. (804) 264·2341 
Salttj. ' 
Hayes Tech .• (206) 783-2210 
Calgary. Alberta 
'Allan Crawford Assocs .• (403) 276-9656 
Dartmouth. Nova Scotia 
Allan Crawford Assoc8 .• (902) 4611-7865 
Longuaull. Quebec; / 
Allan Crawford AssoCs .• (514) 670·1212 
MI ...... ug .. Ontario 
Allan Crawford Assocs .• (416) 678·1500 
Ottewll. OntarIO' , 
Allan Crawford Assocs .• (613) 829·!!I651 
VancoUvar. B.C. 
Allan Crawford Assocs .• (604) 980-4831 
Argentin •• BUeno. Alrea 
Boris Gardunkel E. Hijos. S.A .• Tel: 45 5621 
Au.trall. _ 
Burwood. Victoria 
Kenelec Systems (Ply.) Ud .• Tel: (03) 288 7100 

Inti 

Inti 

Inti 

I Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

fntl 

I Inti 

Inti 

Inti 

Inti 

Inti 

inti 

Inll 

Inll 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Au.trla.Wlen 
Dip!; Ing. Peler Marchetti. Tel: 578230 
Belgium. Brus •• I. 
BETEA. Tel: (02) 49,99 00 
Colombia. Bog.ta. D.E. 
Instrumentacion Henrik A. Langebaek & Kier. Lid .• 
Tel: 89 88 77 ' 
Denmark, Cop.nh.gen 0 
Mer·el AlS. Tel: 207444 
Equador. Guayaquil 
Suminisiros Technlcos lid .• Tel: 301419 
England. Watford 
Burr·Brown International. LId .• Tel: (0923) 33837 
Finland. Hal.lnkl (' 
NOres 8. Company 0'1'. Tel: 13360 
Franc •• La Chlen.y 
Burr·Brown Inlernational SA. Tel: 954·3558 
Germany 
Lalnfalden Stuttg.rt 
Burr·Brown International GMBH. Tel: (0711) 75 30 
21 ' 

G_. Athan. , " 
, Hellenci Scientific Aepresentatlons lis .• , Tel: 7705 ' 

960 , 
Holland. KorlMlhoaf 
Datron B.V .• T~I: 02150.60634 
Indl •• Bombay 
Vlbronics Private Umlted. Tel: 551973 
I ...... Tel-Aviv • 
Racom Electronics Co •• Ltd .• Tel: 03-453151 
Italy, Milano ' 
Metroeleltronica. Tel:546 26 41 
Italy. Rom. 
Metroiltettronica. Tel: 827·0713 
Japen. Chlyoda-ku, Tokyo 
Kyokuto Boaki Kaisha Ltd .• Tel: 03 244 3784 8 
M.xlco 
Electro Promociones Internaacionales. 
SA.. Tel: 5165364 
N_ Z .. land, Aucklend 
W. & K. Mclean ltd .. Tel 587 037 
Norway, 0.10 
Hugo Riso AlS. Tel: 23 2580 
PaId.tan. Karechl 
I & S Corporation; Tel: 437669 
POrtugal. Lllbon 
Telectra. Tel:!lB6072 
So. Africa. Johann •• burg 
David Pollock (Ply . .) Ltd .• Tel: '7248274 
Spain. Madrid 
Anadig Ingenieros. S.I.\ .. 1"el: 2523722 
Swaden, Valllngby 
Teleinstrument AB. Tel: 08380370 
SwlUarlend,Zurich 
Telsmeler Eleclronic AG. Tel: 01 25 78 72 
Turkey. letanbul 
Telekom. TeI:,49 40 40 

Cermetek 

Cermetek. Incorporaled 
660 National Avenue 
Mountein View. California 94043 
(415) 969·9433 

Sales Offices & Representatives, 

AZ 

CA 

CO 

FL 

IL 

·MAI 
( 

NJ 

NM 

OH 

rx 
VA 

Phoenix , 
Chaparra!·Dortoh (602) 263-0414 
Marina del R.y , 
Relearn. (213) 822·1187 
Bouldar 
R.G. Enterprises (303) 447·9211 
,C"'~r 
, Brennan Associales, Inc. (813) 446·5006'--, 
Chicago 
I.R.I. (312) 647·7755 
'Framlngh!lm . 
Field Sales Office (617) 879-3250 
Laxlngton 
Kitchen & Kutchin. Inc. (617) 682·8230 
Cherry Hili ' 
J.N. Barrett AssoCiales (609) 429-1551 
Clifton \,' , 
Compar New York '(201) 546-3680 
Albuquerque 
Trilronix/Albuquerque (505) 265-8400 
Falrbom 
L & P Associates (513) 223·9975 
Housto,n 
The Cunningham Company (713) 461·4197 
Arlington " 
H.J. Heffeman Company (703) 522·6868 
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Cermetek (cont) 

Inti 1 ..... 1 
STG Intemationl\i,. Tel: (03) 53459, '52364/5, 
53115 

Collins 

ColUns Commercial Telecom~unications Division 
Rockwellintemational 
4311 Jamboree Road ' 
NewporfBeach, CA 92663 
(714) 833-4638 
TWX: (910) 959-1705 
Specific product Information: ( 

0\)1'1 Glbson/Mike Kilgc)re, Tom Murphy 
Appllc.tlon engineering: 

Mod Hammad 

AL 

CA 

co 
FL 

.GA 

IL 

IN 

MA 

MD 

MO 

MN 

NJ 

NM 

NY 

OH 

TX 

,WA 

Can 

I 

Sales Offices & 'Representatives 

Huntavllie 
Gentry ASSOCiates, (205) 534-9771 
Burlingame 
Jack Logan & Assop .. (415) 697-6100 
Placentia .' 
Adams ASSOCiates, (71'4) 996-0310 
Denver 
Williams Associates, (303) 373-4730 
Orlando 
Gentry Assoc., Inc., (305) 394-4401 
Atlanta 
Gentry Assoc., Inc .• (404) 237-7272 
Chicago. 
Allen Woods & Assoc., (312) 283-7400 
Ft. wayne 
Waltar W. Biebarich, (219)432-2537 
NawAlbany 
Weller W. Bieberich, (812) 945-3187 
Wlillaalay HUls 
R. H.l?turdy Co., (617) 2835-8422 
Glen Bumle 
New ERA Sales, (301) 768-8668 
St. Loula 
Harris-Hanson Co.,.(314) 432-3611 
Kanaa.Clty· 
Harris-Haneon Co., (816) 444-9494 
MlnneapoU. 
Merrill Franklin Co., (612) 835-8422: 
Mount Laurel 
Naudain Assoc., (609) 235-1801 
Albuquerque . 
Williams Assoc., (505) 255-1638 
Plttaford 
'T" ElectroniCS Co., (716) 381-2551 
Plainview . 
E.R.A., Inc., (516) 822:9890 
Syracu .. 
T" Electronics Co., (315) 463-8592 
ClaYeland 

, Arthur H. Baier ~o., (216) 461-6161 
Dayton 
Arthur H. Baler Co., (513) 276-4128 
Dalla. 
.t. Clay CO., (214) 350-1281 
Redmond 
Desco Northwest, (206) .455-9325 
Montreal Quebac 
Multi-stata Devices, Ltd .• (Penryn Sales Division), 
(514) 279-4507 . 

Consumer Microcircuits of America 

Consumer MicrOcircuits 01 America 
114 E. Simmons Street 
Galesburg, illinois 61401 
(309) 342-8196 

Data Device Corp. 

ILC Data Device Oorp. 
Airport Intamational Plaza 
Bohemia, New York 11716 
(518) 587-5800 
TWX: (510) 228-7324 
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Data General 

Data General Corporation 
Route 9 
Southboro, Massachusetts 01772 
(617) 485-9100 . 

! TWX: (710) 390-0309 
Telex: 94-8460 
Spaclflc product Information: 

MicroNOVA: l800) 225-9497 

AZ 
CA 

CO 
CT 
FL 

GA 
IL 

IN 
KY 
LA 
MA 

MD 
MI 
MN 
MO 

NC 
NJ 
NM 
NY 

OH 

OK 
OR 
PA 

rX 

UT 
VA 
WA 

.WI 
Can 

Inti 
Inti 
Inti 
Inti 
Inti 
Inti 

. Inti 
Inti 
Inti 

Inti 
inti 
Inti 
Inti 
inti 
Inti 

Field Sales Offices 

Scottadale, (602) 944-0351 
EI Segundo, (213) 937-0401 
Palo Alto (415) 965-1010 
Sacramento. (916) 441-0167 
San DMIgo, (714) 276-8450 
San Francisco. (415) 543-6730 
Santa Ana, (714) 558-9421 ' 
.santa Barb~ (805) 964-8695 
Denver, (303) 758-5090 
North Ha\(ell. (203) 239-4438 
Ft. Lauderdale, (305) .771-0784 
Orlando, (305) 851-8230 
St. Petarsburg, (813) 521:4157 
Atlanta, (404) 326-318'1 
Peoria. (309) 692-5151 
Schaumburg, (312) 885-0505 
Indianapolis. (317) '248-8306 
louisville. (502) 491-6595 
Bston Rouge, (504) 923-0660 
Southboro, (617) 485-9100 
waltham. (617) 891-7000 
Baillmore. (301) 247-8900) 
Southfield. (313) 357-0006 
·Mlnneapolla. (612) 854-7727 
Clayton. (314) 726-Q811 
Kenaaa City. (816) 531-1326 
G .... naboro. (919) 275-8586 
Wayne. (201) 71!5-3910 
Albuquerque. (505) 294-1416 
Commack. (516) 864-2700 
fllewfleld. (607) 272-9440 
New York City. (212) 867-1010 
Orchard Park, (716) 662-2172 
Rochester. (716) 385)-2000 
Schenectady. (518) 377-1300 
Syracuaa. (315) 455-1525 
Dayton. (513) 435-1932 
Euclid. (216) 298-2660 
1I.t1aa. (918) 664-8530 
Portland. (503) 297-1756 
Blue Ball. (215) 643-5515 
Carnegie. (412) 279-3500 
Austin. (512) 451-7487 
Dallas. (214) 233-4496 
Houston. (713) 688-8614 
Salt Laka City. (801) 484-5271 
Falla Church. (703) 893-0910 
Renton. (206) 228-5890 
Menomonee Falls •. (414) 255-3230 
Calgary. Alta •• (403) 245-4371 
DoI""rd d .. Orm .. ux. P.Q •• (514) 684-6300 
Edmonton. Alta •• (403) 482-3443 
Hul~ P.Q •• (819) 770-2030 
London. Ont •• (519) 434-5020 
Mlaalsaauga. Ont •• (416) 678-2981 
North Vancouver. B.C •• (604) 985-9104 
Winnipeg. Man •• (204) 783,1327 . 
Australia ' 
Melbourne. Tel: (03) 821 381 
Neutral Bay Junction. Tel: (02) 9081368 
Au.trla. Vienna. Tel: 0222 73 45 86/67 
Balglum. aru_la. Tel: 2 76 23 263 
Brazil 
eoata Rica. San J_. Tel: 228158 
Denmark, Golatrup. Tel: 01-!!6 53 66 
England / 
London. 01-57Q9231, (English Headquarters) 
Birmingham. 021-742-3117 
Cheshire. 061-969-3935/6/7/8/9 
European Headquartars. Pari •• 704 71 01/2 
Finland. Helslnkl,'Tel: 450045 
France . 
Boulogne. 604 9142 
Lyon. 78 52 64 21 
G_ 
Hong Kong. 5,717231. 
Iran. Teheran. 659448/9 
Italy. Milano. 865-829 
,Japan. Saltama.0485-54-7161 
Korea , 

Inti Malsysla. Kuala Lumpur. 01-07, 3-88795 
Inti Mexico. Mexico City. 524-9195 . 
Inti Netherlands. RIJSWIJk. 070 99 73 96 
In~1 Philippines. Maketl Rlzal. 66 49 51 
Inti Portugsl. lisbon. 976 551 \ 
Inti Puerto ·Rlco. Ssn Juan. (809) 767-6505 
Inti Scotland. Glaegoq. 041-332-3205 

. Inti Singapore. 5~ 122 
Inti Spain· 

BllbaO.421512 
Barcelona. 259-0422 
Madrid. 233 16 01 

Inti S_den. Solna. 8-272880 
Inti SWitzerland. Zurtch. 01-54-1'7-82 
Int waet Germany 

Frankfurt,. 
Headquarters) 
Du .... ldorf. 9211-622042 
Hamburg. 54,040/850 5026 
Karl.ruhe.0721·571096 
Munich. 0611-223833 

Datel Systems 

Datel Systems 
·1020 Turnpike Street 
Canton, Massachusetts 02021~ 
(617) 828-6000 
TWX: (710) 348-0135 
Telex: 92-4461 

Regional Offic": 
Santa Ana, Calif. (714) 835-2751" 
Sunnyvale, Calif. (408) 733-2424 
Canton, Mass. (617) 828-8000 
Home Office, Canton, Mass. (617) 828-8000 

AL 

AZ 

CA 

CO 

fL 

HI 

IA 

IL 

IN 

KS 

MD 

MI 

MN 

MO 

NC 

NJ 
NM, 

NY 

OH 

PA 

TX 

Sales Offices & Representatives 

Huntaville 
Inti. Scientific Instruments (205) 533-6880 
Phoenix 
Cleveland Enterprises (602) 949-0872 
Los Angelas 
Western Regional Oflic&' (213) 933-7256, (7.14) 
835-2751 . 
Sunnyvala I 
No. Calil. Disl. Sales Office (408) 733-2424 
Littleton 
Eissler Sales & Service (303) 794-1779 
Lighthou .. PI. 
Saber Associates (305) 943-3076 
Longwood 
Saber Associates (305) 422-3886 
Saraeota . 
Saber AsSbciates (813) 441-1301 
Honolulu. . 
Hawaii Data Systems (808) 946-1533 
Cadar ,Rapids . . 
Technical Representatives (319) 396-5662 
Chicago 
Carter Electronics (312) 585-5485 
Indianapolis 
Carter Electronics (317) 293-0696 
Olathe 
Technical Representatives (913) 782-1177 
Gaithersburg . 
Washington D.C. Regiorial Office (301) 840-
9490/1 . 
Troy 
George R. Peters ASsoc. (313) 362-1220 
Minneapolis 
Carter Electronics (612) 559-1976 
Hazelwood 
Technical Representatives (314) 731-5200 
Ralalgh 
Saber Associates (919) 834-3961 
Eastern In,trumentation, (201) e61-2000 
Albuquerque 
Cleveland Enterprises (505) 345-2481 
Great Neck, L.t. . 
Eastern Instrumentation (516) 466-9505 
Liverpool 
R&D Associates (315) 622-2350 
Claveland 
Instrumentation Systems (216) 486-0782 
Dayton 
Instrumentation S'ystems (513) 294-2838 
Plttaburgh . 
Instrumentation Systems (412) 243-1111 
Austin 
E'& M Microsystems Mktg (512) 266-1750 
Dallaa 
E & M Microsysiems Mktg (214) 238-7157 
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MANUFACTURERS & DISTRIBUTORS DIRECtORY , 

Datel Systems (cont) CA Huntington Beach 

Houston Regional Sales Office, (714) 968-3775 
Inti South and Central America, Mountain View, 

E & M Microsystems Mktg (713) 783-2900 Los Angeles I 
California 

WA 

Intectra, Tel: (415) 967-8818, 967-8825 

Seattle Bestronics, (213) 870-9191 Inti Spain, Madrid 

Jon B. Jolly (206) 938-4166 Mountain Vi_ Belport Electronica, Tel: 01 2628837/8 

WI Milwaukee Caltron/Pyle, (415) 964-3244 Inti Sweden, Vallingby 

Can 
Carter Electronics (414) 464-5555 Regional Sales Office, (415) 964-4321 Svensk Tele Industri, Tel: 08/89 04 35 

Montreal, Quebec ' 
San Diego ' Inti Switzerland, Zurich 

Prelco Electronics, Ltd. (514) 389-8051 
CO 

Bestronics of San Diego, (714) 278-2150 Dimos AG, Tel: 01-626 140 

Multilek, Inc. (514) 481-1350 Denver Inti Taiwan, Taipei 

Ottawa, Ontario The Thorson Company, (3031759-0809 

Mullilek, Inc. (613) 825-4695 CT Greenwich 
Caduceus Ltd., Tel: 7020431 

Prelco Electronics, (613) 237-6150 Crane & Egert Corp., (203) 622-9191 
Inti United Kingdom, W, Molesey, Surrey 

Analog Devices, Ltd., Tel: 01941 0466 

Rexdale, Ontario Wallingford Inti West Germany, Munchen 

Prelco Electronics, Ltd. (416) 678-0401 Com-Sale, (203) 269-7964 Electronic Arrays, GmbH, Tel: (089) 785 3168 

Toronto, Ontario FL Fl. Lauderdale Inti 

Multilek; Inc. (416) 245-4622 Electrocomp Associates, (305) 564-8571 
Yugoslavia, Maribor 

Western Canada, Seattle Washington IA Cedar Rapids .' 
Ellyptic AG, Tel: 1330589 

Jon B. Jolly (206f938-4166 Engineering Services Co., (319) 362-0503 

Joll Australia, Artannon, N,S,W, IL Westchester 

Digital Electronics (Marketing) Pty., Ltd .. Tel: Gassner & Clark Company, (312) 345-4245 EMM/Semi 
437-6668 

IN Indianapolis " 

Inti Austria, Vienna 
Ihrig ASSOCiates, (317).783-7630 EMM/Semi 

~:~her Elektronische Gerate Ges.mbH, Tel: 83 63 
KS Prairie Village ' Subsidiary 

Engineering Services, Co" (91'3) 649-4000 Corporation 

Inti Belgium, Bruxelles MA Waltham 3883 North 28th Avenue 

Simac Electronics sprl, Tel: 02-6,72 4556 
'Com-Sale, (617) 890-0011 Phoenix, Arizona 85017 

Inti Denmark, Valby 
MI Novi (602) 263-0202 

Paratron A/S, Tel: (01) 74 4466 
A.P;Associates, (313) 476-2300 TWX: (910) 951-1383 

Inti Finland, Helsinki 
MN Bloomington 

Havulinna Oy, Tel: (90) 661 451 MO 
Electronic Sales Agency, (712) 884-8291 

Inti France, Paris 
St. Louis 

Datel Systems SARL, Tel: 6030674 
Engineering Services Co., (314) 997-1515 Sales Offices & Representatives 

Inti India, Bombay 
Regional Sales Office, (314) 878-6446 

Smitronix International, Tel: 536 238 
NH Londonberry, Manchester AL Huntsville 

Inti Israel, Tel.Aviv 
Com-Sale, (603) 668-1440 ' Gentry Associates, (205) 534-9771 

MTI Engineering, Ltd., Tel: 244090 236334 
NJ Cherry Hili CA Dublin 

tntl Italy, Milano ' Regional Sales Office, (609) 795-5066 EMM/Semi,(408) 998-2668 

3G Electronics s.r.i .. Tel: 544291, 543096 
NM Albuquerque Hawthorne 

Inti Japan 
The Thorson Company, (505) 264-5655 EMM/Semi,(213) 644-988t 

Osaka 
NY Elmont FL Orlando 

Datel KK, Tel: (06) 354-2025 
OH 

Crane & Egert Corp., (516) 488-2100 I 
Gentry Assoc., (305) 894-9180 

Tokyo 
Cleveland GA Atlanta 

Datel KK, Tel: 499-0631 
K.w. Electronic Sales, (216) 831-8292 I 

Gentry Assoc., (404) 237-7272 

Inti Netherlands, Veld hoven 
Dayton IL Des Plains 

Simac Electronics b.v., Tel: (04970) 2011 ' 
K.w. Electronic Sales, (513) 890-2150 EMM/Semi, (312) 297-7090 

Inti New Zealand, Auckland 
OR Beavarton MA Lexington 

Inti 
David J. Reid (N.Z.) Ltd., Tel: 492-189 

PA 
N.R. Schultz Company, (503) 643-1644 EMM/Semi, (617) 861-9650 

Norway, Oslo Allison Park NC Burlington 

Morgenstierne & Co., AlS, Tel: 37 29 40 
K.w, ElectroniC Sales, (412) 487-4300 Gentry Assoc., (919) 227-3639 

.- Inti South Africa, Johannesburg 
Willow Grove NY Melville 

Peter Jones Electronic Equipment (Pty) Ltd .• Tel: 
Harry Nash Associates, (215) 657-2213 EMM/Semi, (516) 423-5800 

22 3658 ' TX Dallas OH Akron 

Inti Spain 
. J. Clay Co., (214) 350-1281 EMM/Semi, (216) 867-5435 

Barcelona VA Reston TX Plano 

Aupoca Electronica y Sistemas, Tel: 257 48 98 Boyle Associates, (703) 620-9558 EMM/Semi, (214) 424-0663 

Madrid WA Bellevue ' WA Bellevue 

Inti 
Aupoca Electronica y Sistemas, Tel: 4575312 Inti 

N.R. Schultz Co., (206) 454-0300 
Can 

Thorson Company, (206) 455-9180 

S",(eden, Stockholm 
Australia, Prospect, S.A_ Montreal 

AB Nordqvist & Berg, Tel: 08-69 04 001 
A.J., Ferguson, Tel: 269-1244 Cantee, (514) 620-3121 

Inti Switzerland, Zurich 
Inti Belgium, Brussels Ottawa 

Traco Electronic Co, Ltd., Tel: 01/3607 11 Betea Spri., Tel: 02 649 9900 Conlec, (613) 225-0363 

Inti Unitad Kingdom. Basingstoke, Hampshire Inti Denmark, Hoersholm Toronto 

Datel (UK) ltd., Tel: Basingstoke (0256)66721 C-88, Tel: 02-813332 
Cantee, (416) 457-4455 

Intel West Germany, Munich Inti Eastern Europe, Weisbaden, Germany 

Datelek Systems GmbH, Tel: (089) 78 4045 
Inti 

COl GmbH, Tel: (06121) 78893 
Finland, Helsinki Distributors 

·S.W.lnstruments, Tel: 738265/713575 
Electronic Arrays Inll France, Paris 

Technology Resources S.A., Tel: 017474717 
CA Newport Beach 

ElectroniC Arrays, Inc. Inti Hong Kong 
Semicomp Corp., (213)'971-5253 

550 E. Middlefield Road Caduceus, Ltd., Tel:' 5-770504, 505 
Sunnyvale 

Mountain View, California 94043 
. Inti Hungary, Budapest 

Semicomp Corp., (408) 736-2330 

(415) 964-4321 Hinicoop, Tel: 1 429779 
CT Hamden 

TWX: (910) 379-6985 
Inti India, Bombay 

/ Arrow, (203) 248-3801 

Toll Free WATS: (800) 227-9962 Hinditron Services Pvt. Ltd., Tel: 36 5 3 44 
FL Ft. Lauderdale 

Specific product information: Inti Israel, Ramat-Gan 
Arrqw, (305) 776-7790 

Microprocessor Products """"",'"'''''''''''''''''''' Dick Eiler 
Telsys, Ltd., Tel: 739865, 722362 

MA BOllton 

~~':~~~~~~~i~::::::::::::::::::::::::::::::::::::.~~~~ic~a~;:~:~ 
Inti Italy, Milano 

Arrow, (617) 933-8130 

Memos ltaliana S.R.L Tel: 02-871353 or 867589 
MD Baltimore 

Literature: Inti Japan 
Arrow, (202) 737-1700 

Marketing Services "."" .. ""'"".,,,,,.,,,,,,,,,,,,,,, Ed Meagher Osaka 
MN Minnesota 

Price and delivery: ' Rikel Corporation, Tel: 06 (374)1771 
Arrow, (612) 888-5522 

Local Field Sales Offices (preferred)" or Customer Ser- Tokyo 
NM Albuquerque 

Vice RiKei Corporation, Tel: 03-591-5241 
Century ElectroniCS, (505) 292-2700 

FOllow-up on order: "ntl Korea, Seoul 
NY Fishkill 

Customer Service Caduceus, Ltd., Tel: 28-6108 OH 
Arrow, (914) 896-7530 

All other information: Inll Netherllinds 
Cleveland 

Marketing Services ."""""'".",,. """"""" .. ,, Ed Meagher 
Breda 

Arrow, (216) 464-2000 

Famatra Benelux, Tel: 076-133457 
Dayton 

Amsterdam 
Arrow, (513) 253-9176 

Electronic Arrays, Tel: (020) 712560 
UT Salt Lake City 

Sales Offices & Representatives Inti Norway, Kjellergt 
Century ElectroniCS, (801) 487-8551 

Kjell' Bakke, Tel: 02 711872' 
Can Montreal 

Future ElectroniCS, (514) 735-5775 
AZ Phoenix Toronto ' 

Chaparral-Dorton, (602) 263-0414 , Future Electronics, (416) 677-7820 
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Vancouver 
Future Electronics, (604) 261-1335 

Essex International 

Essex International, Inc. 
564 Alpha Drive 
Pittsburgh, Pennsylvania 15328 
(412) 782-0200 

Exar Integrated Systems 

Exer .Integrated Systems, Inc. 
750 Palomar Ave .. 
Sunnyvale, California 94086 , 
(408) 732-7970 
TWX: (910) 339-9233 
Specific product information: 

Product Marketing 
Application engineering: 

I. 
Applications Engineering 

Literature: . 
Local Representative or Distributor 

Price and delivery: 
Local Representative or Distributor 

Place an order: 

\ 

Less than 1000 pcs .. . .......... Local Distributor 
Larger Orders.. .. ..................... Local Representative 

I Follow-up an order: 

I L' I R resentative or E.ar Custom~r Service. (408) 
7~~197gP . 

Sales Offices & Representatives 

AL Huntsville 
Electro-Mech, (205) 883-9624 

AZ Scottsdale 
Summit Sales, (602) 994-4587 

I 
CA Culver City 

DeAngelo, Rothman & Co .. (213) 398-6239 

\ Redwood City 
Logan Sales, (415) 369-6726 
San Diego 
DeAngelo, Rothman & Co., (714) 560-5707' 

CT Wallingford 
Com-Sale, Inc., (203) 269-7964 

FL Miami 
Reptronics, (305) 251-5478 
SI. Petersburg 
Reptronics, (813) 522-8220 

GA Atlants 
Electro-Mech, (404) 449-6337 

IA Cedar Rapids 
Dy-Tronix, (319) 377-8275 

IL Barrington 
Janus, (312) 381-4479 

MA Waltham 
Com-Sale, (617) 890-0011 

MD Baltimore 
Component Sales, (301 )484·3647 

MI Warren 
OEM Electronic Sales, (313) 575-9444 

MN Minneapolis 
Electronic In'lovators, (612) 884-7471 

MO Hazelwood 
Dy-Tronix, (314) 731-5799 
Independence 
Dy-Tronix, (816) 737-1100 

NC Raleigh 
Component Sales. (919) 782-8433 

NH Londonderry 
Com-Sale, (603) 668-1440 

NM Albuquerque 
Tri-Tronix, (505) 265-8409 

NY Buffalo 
Quality Components, (716) 839-2044 
Manlius 
Quality Components, (315) 682-8885 
Rochester 
Quality Components, (716) 889-1919 
Williston Park 
ABC Electronic Sales, (516) 747-6610 

OH Columbus 

OK 
McFadder Sales. (614) 221-3363 
Tulsa 
Technical Marketing, (918) 622-5984 

PA Erie 
ECCO Electronic Sales, (814) 452-3762 

1176 

TN 

TX 

WA 

Can 

Inti 

Inll 

AL 

AZ 

CA 

CO 

FL 

IL 

IN 

KS 

MA 

MD 

MI 

MN 

MO 

NC 

NH 

NM 

NY 

OH 

OK 

PA 

Huntingdon valley 
ABC Electronic Sales, (215) 947-6960 
Nashville 
Electro-Mech, (615) 258-2516 
Dallas 
Technical Marketing, (214) 387-3601 
Houston 
Technical Marketing, (713) 777-9228 
Bellevue 
SD-R' Products & Sales, (206) 747-9424 
Misslssauga, Ontario 
R.F.Q. Limited, (416) 626-1445 
Montreal, Quebec 
Rf.Q. Limited, (514) 626-8324 
Hong Kong, Kowloo.n 
R. Ohm Electronics (HK) Co. Ltd., Tel: 3-691-779, 
.3-686841 
Latin America 
Intectra, (415) 967-8818 
MI. View, Ca. 

Distributors 

Huntsville 
Hall-Mark Electronics Corp., {205) 837-8700 
Phoenix 
Mirco Electronic Disl., (602) 944-2281 
Newport Beach 
Semicomp Corp., (714) 833-3070/(213) 971-5253 
Sants Ana 
Intermark Electronics. (714) 540-1322 
San Diego, . 
Intermar!< Electronics, (714) 279-5200 
Semicomp Corp., (714) 560-0373 
Sunnyvale 
Intermark ElectroniCS, (408) 738-1111 
Semicomp Corp., (408) 736-2330 
Woodland Hills 
Semiconductor Concepts, (213) 884-4560 
Intermark Electronics 
(800) 426-5600 
FI. Lauderdale 
Hall-Mark ElectroniCS Corp., (305) 971-9260 
Orlando 
Hall-Mar!< Electronics Corp., (305) 855-4020 
Elk Grove Village 
Hall-Mark Electronics Corp., (312) 437-8800 
Westmont 
Bodelle Co., (312) 323-9670 
'FortWal'ne 
Graham Electronics, (219) 423-3422 
Indianapolis 
Graham ElectroniCS, (317) 634~8202 
Lafayelte 
Graham ElectroniCS, (317) 742·4006 
Lenexa 
Hall-Mark Electronics. (913) 888-4747 
Wichits 
Radio Supply', (316) 267-5216 
Dedham 
Gerber Electronics, (617) 329-2400 
BaHimore 
Hall-Mark Electronics Corp., (301) 796-9300 
Gaithersburg \ 
Pioneer, (301) 948-0710 
Ann Arbor 
Wedemeyer ElectroniCS, (313) 665-8611 
Bloomington 
Hall-Mark Electronics, (612) 884-9056 
Minneapolis 
Cassidy Electronics, (612) 835-7746 
Earth City 
Hall-Mark Electronics, (314) 291-5350 
St. Louis 
Olive Industrial Elec., (314) 863,7800 
Raleigh 
Hall-Mark ElectroniCS, (919) 832-4465 
Londonderry 
Yankee Elec. Supply, (603) 625-9746 
Albuquerque 
Century ElectroniCS, (505) 292-2700 
Hauppauge, L.I. 
Hall-Mark ElectroniCS, (516) 273-0030 
Semiconductor Concepts, (516) 273-1234 
Cincinnati 
Graham ElectroniCS, (513) 733-1661 
Tulsa 
Component Specialties, (918) 664-2620 
Hall-Mark ElectroniCS, (918) 835-8458 
Erie 
Advacom. (814) 455-8110 
Horsham 
Pioneer, (215) 674-5710 
Huntingdon valley 
Hall-Mark Electronics, (215) 355-7300 

TX Austin 
Component Specialties, (512) 459-3307 
Hall-Mark Electronics, (512) 837-2814 
Dallas 
Component Specialties, (214) 357-6511 
Hall-Mark Electronics, (214) 231-6111 
Houston 
Component Specialties, (713) 771-7237 
Hall-Mark Electronics, (713) 781-6100 

UT Intermark Electronics 
(800) 426-5600 

WA seattle 
Intermark Electronics, (206) 767-3160 

WI Mequon 
Taylor Electric Co., (414) 241-4321 
West Allis 
Hall-Mark Electrop;cs, (414) 476-1270 

Can Montreal, Quebec 
Future Electronics, (514) 735-5775 
vancouver, B.C. I 

R-A-E Industrial ElectronicS, (604) 687·2621 
Inti Argentina 

Rayo Electronica SRL, Tel: 37-9690 
Inti Australia 

A.J. Ferguson, Tel: 269-1244 
Inti India, Bombay 

Zenith Electronics Jaikishan Nivas, 
Tel: 36-7717 

Inti New Zeal,and, Auckland 
Professional Electronics Ltd., 
Tel: 469-450 

------I Fairchild Semiconductor 

Fairchild Camera and Instrument Corp. 
Integrated Circuits Group 
464 Ellis Street 
Mountain View, California 94042 
(415) 962-5011 
TWX: (910) 379-6435 

Fairchild Camera and Instrument Corp. 
Microsystems Division 
1725 Technology Drive 
San Jose, California 95110 
(408) 998-0123 
TWX: (910) 338-0558 

Specific product Information: 
Local field sales office·or franchised distributor, or con
tact the specific product marketing department .at 464 
Ellis Street, Mountain View, CA 
Request through main switchboard: (415) 962-5011: 

linear Product Mktg. (Analog, Hybrid) 
Bipolar Memory Product Mktg. (Memory, ECL, Mac
rologic) 
Digital Product Mktg. (Bipolar and CMOS) 
MOS Product Marketing (MOS, CCD, Memory) 
Power Transistor Product Marketing 
Small Signal Product Marketing 
Diode Product Marketing (415) 479-8000 
Optoelectronic Product Marketing (415) 493-3100 

Microprocessors: Microsystems Divisioh (408) 998-0123 

Application engineering: / 
See Product Information 

Literature: 
Local field office, representative or franchised dis
tributor. 

Price and delivery: 
Local field sales office or franchised distributor. 

Place an order: 
Local field sales office or franChised distributor. 

Follow-up an order: 
Customer Service Center, 401 Ellis Street, Mountain 
View, CA 94042, (415) 962-4486 

All other information: 
Fairchild Information Line, (415) 962-4401 

Sales Offices & Representatives 

AL Huntsville 
Field Sales Office, (205) 883-7020 
Canwright & Bean, (205) 533-3509 

AZ Phoenix ' 
Field Sales Office, (602) 264-4948 
Electronic Development & Sales Corp., (602) 
277-7407 

CA Encino 
Field Sales Office, (213) 990-9800 
Irvine 
Caltac Company, (714) 752-6111 
San Diego 
Celt~c Company, (714) 279-7961 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Fairchild Semiconductor (cont) Library EI!!egundo 
Components, Inc., (412) 833-9380 Liberty Electronics, (213) 322-8100 

Santa Ana TN Knoxvilla Irvine 
Field Sales Office, (714) 558-1881 Cartwright & Bean, (615) 693-7450 G. S. Marshall Company, (714) 556-6400 
Santa Clara Memphis Mountain View 
Field Sales Office, (408) 244-1400 Cartwright & Bean, (901) 276-4442 Elm.ar Electronics, (415) 961-3611 
Magna Sales, Inc., (408) 985-1750 TX Dallas Hamilton/Avnet Electronics, (415) 961-7000 
Sherman Oaks Field Sales Office, (214) 234-3391 San Diego 
Celtel' Company, (213) 990-3440 Technical Marketing, (214) 387-3601 G. S. Marshall Company,714) 278-6350 

CO Denver Houston Hamilton/Avnet Electronics, (714) 279-2421 
Field Sales Office, (303)234-9292 'Field Sales Office, (713) 771-3547 liberty Electronics/San Diego, (714) 565-9171 
Littleton Technical Marketing, (713) 777-9228 Sunnyvale 
Simpson Associates Inc., (303) 794-8381 UT Salt Lake City Bell Industries, (408) 734-8570 

CT Ridgefield Simpson Associates, (801) 486-3731 CO Arvada 
Phoenix Sales Co., (203) 438-9644 WA Bellevue G. S. Marshall Company, (303) 423-9670 

FL Altamonte Springs Quadra Corporation, (206) 454-4946 Commerce City 
Lectromech, (305) 831-1577 WI Wauwatosa Elmar Electronics, (303) 287-9611 
Hollywood Larsen Associates, (414) 258-0529 Denver 
Lectromech, (305) 920-2291 Can Mississauga, Onl. Electronic Parts Co., (303) 744-1992 
Orlando Toronto Regional Office, (416) 625-7070 Hamilton/Avnet Electronics, (303) 534-1212 
Field Sales Office, (305) 834-7000 R. N. Longman Sales, (416) 625-6799 Wheatridge 
St. Petarsburg Montreal, Quebec I Century Electronics, (303) 424-1985 
Lectromech (813) 527-2406 R. N. Longman Sales, (514) 382-2552 CT Danbury 

GA Atlanta Inti Australia, North Sydney Schweber Electronics, (203) 792-3500 
Field Sales Office, (404) 93.9-3402 Fairchild Australia'pty, Ltd., Tel: 929-6711 Georgetown . 
Cartwright & Bean, (404) 255-5262 Inll Austria, Vienna Hamilton/Avnet E'lectronics, (203) 762-0361 

fA Cedar Rapids Fairchild Electronics, Tel: 0222 635821 North Haven 
B.C. Electronic Sales, (319) 364-7253 Inti Brazil, Sao Paulo 

I 
Cramer Electronics, (203) 239-5641 

IL Chicago Fairchild Semiconductors, Tel: 66-9092 Norwalk 
Field Sales Office, (3t2) 640-1000 Inll France, Paris Harvey Electronics, (203) 853-1515 
Elk Grove Vi llage Fairchild Semiconducteurs S.A., Tel: 5805566 FL Ft. Lauderdale 
Micro Sales (312) 956-1000 Inti Germany I Hallmark Electronics, (305) 971-9280 

IN Fort Wayne Hanover 

I 
Hollywood 

Field. Sales Office, (219) 483-6453 Fairchild Camera & Instrument GmbH, 'Tel: 051' Hamilton/Avnet Electronics, (305) 925-5401 
Indianapolis 17844 Schweber Electronics, (305) 927-0511 
Field Sales Office, (317) 849-5412 Laonberg Orlando 
Leslie M. Devoe Company, (317) 257-1227 Fairchild Camera & Instrument GmbH, Tel: ,07152 Cramer Electronics, (305) 894-1511 

KS Olathe 41026 Hallmark Electronics, (305) 855-4020 
B. C. Electronic .Sales, (913) 888-6680 Munich GA Atlanta 

MA Wallestay Hills Fairchild Camera & Instrument GmbH, Tel: (0 89) Lyk.es Electronics Corp., (404) 355-2223 
Field Sales Office, (617) 237-3400 4701091 Norcross 
Spectrum Associates, (617) 237-2796 Nuernberg Hamilton/Avnet Electronics, (404) 448-0800 

MD Bladensburg Fairchild Camera.& Instrument GmbH, Tel: 0911 IL Elk Grove 
Field Sales Office, (301) 779-0954 407005 Kierulff Electronics, (312) 640-0200 
Delta ill Associates, (301) 779-0977 Welsbadan Schweber Electronics, (312) 593-2740 

MI Detroit Fairchild Camera & Instrument GmbH, Tel: 06121 Elmhurst 
Rathsburg Associates, (313) 882-1717 2051 Semiconductor Specialists, Inc., (312) 279,-1000 
Westland In.tl Hong Kong, Kowloon ,Schiller Park 
Field Sales Office, (313) 425-3250 Fairchild Semiconductor HK Ltd., Tel: K 890271 Hamilton/Avnet Electronics, (312) 678-6310 

MN Edina Inti Italy IN Indianapolis 
Field Sales Office, (612) 835-3322 Milan Graham Electronics Supply, (317) 634-8486 
Minneapolis Fairchild Semiconduttori S.p.A., Tel: 00392 Pioneer Indiana Electronics, (317)849-7300 
PSI Company, (612) 835-1777 6887451 KS Lenexa 

MO Hazelwood Rome Hamilton/Avnet Electronics, (913) 888-8900 
B. C. Electronic Sales, (314) 731-1255 Fairchild Semiconduttori S.p.A., Tel: 00386 LA Metairie 

MS Jackson 3274006 Sterling Electronics Corp., (504) 887-7610 
Cartwright & Bean, (sOl) 981-1368 inti Japan, Tokyo MA Dedham 

NC Charlotte TDK-Fairchild, T~I: 03,400-8351 Gerber Electronics, (617) 329-2400 
Cartwrigl)t & Bean, (704) 333-6457 . Inti Seoul, Korea Lexington 
Raleigh' Fairchild Semiconductor Ltd., Tel: 69·9528 Harvey Electronics, (617) 861-9200 

. Cartwright & Bean, (919) 781-6560 Inti Mexico, Mexico, D.F. Newton Centre ' 
NJ Wayne Fairchild Mexicana S.A., Tel: 905-563-5411 Cramer ;;:Iectronics, (617) 964-4000 

Field Sales Office, (201) 696-7070 Inti Nethertands, Eindhoven Waltham 
Lorac Sales, (201) 696-8875 Fairchild Semiconductor, Tel: 0.031-4067727 • Schweber ElectroniCS, (617) 890-8484 

NM Albuquerque Inti Scotland, West Lothian Woburn 
Field Sales Office, (505) 265-5601 Fairchild Semiconductor Ltd., Tel: 00445 8932891 Hamilton/Avnet Electronics, (617) 933-8000 
Intarface Electronics, (505) 265-9521 Inti Singapore MD Baltimore 

NY End_II Fairchild Semiconductor Ltd. Hamilton/Avnet Electronics, (301) 796-5000 
Tri-Tech Electronics, (607)754-1094 Inti Sweden, Stockholm Gaithersburg 
Fairpcrt Fairchild Semiconductor AB, Tel: 00468-449255 Pioneer Washington Electronics, (301) 948·0710 
Tri'Tech Electronics, (716) 223-5720 Inti Taiwan, Taipei Rockville 
Fayetteville Fairchild Semiconductor (Taiwan) Ltd .. Tel: Schweber Electronics, (301) 881-2970 
Tri-Tech Electronics, (315) 446-2881 573205 MI Farmington 
Melville Inti Unltad Kingdom, Herts Sheridan Sales, (313) 477-3800 
Field Sales Office, (516) 293-2900 Fairchild Camera and Instrument (UK) Ltd., Tel: Livonia 
Lorac Sales, (516) 293-2970 00441 4407311 . Hamilton/Avnet Electronics, (313) 522-4700 
Poughkeepsie Pioneer/Detroit, (313)525-1800 
Field Sales OI1ice, (914) 452-4200 Troy 
Rochester 

Distributors 
Schweber Electronics., (313) 583-9242 

Field Sales Office, (716) 223-,7700 MN Edina 
OH Cleveland Hamilton/Avnet Electronics, (612) 941-3801 

Components, Inc., (216) 243-9200 AL Birmingham Schweber ElectroniCs, (6 t 2) 941-5280 
Da~on ' James W:Clary Co., (205) 322.-2486 Minneapolis 
Field Sales Office, (513) 278-8278 Huntsville Semiconductor specialists, (612) 854-8841 
Highland Haights Hallmark Electronics, (205) 837-8700 MO Kansas City 
Field Sales Office, (216) 461-8288 Hamilton/Avnet Electronics, (205) 533-1170 Semiconductor SpeCialiSts, (816) 452-3900 
WeslCarrollton AZ Phoenix Hazelwood 
Components, Inc., (513) 866-0661 Hamilton/Avent Electronics, (602) 275-7851 Hamilton/Avnet Electronics, (314) 731-1144 

OK Tul .. / Liberty Electronics/Arizona, (602) 257-1272 MS Jackson 
Field Sales Office, (918) 663-7131 Micro Electronic Distributors, (602) 944-2281 Ellington Electronics Supply, (601) 355-0561 
Technical Marketing (918) 622-5984 CA Costa Mesa NC Greensboro 

OR Portland Avent Electronics (213) 558-2345, (714) 754-6111 Pioneer/Carolina Electronics, (919) 273-4441 
Quadra Corp., (503) 225-0350 Culver City Raleigh 

PA Fort Waahlngton Hamilton Electro Sales, (213) 558-2121 Hallmark Electronics, (919) 832-4465 
Field Sales Office, (215) 886-6623 EI Monte Winston Salem 
BGA ASSOCiates, (215) 643-4", .. G. S. Marshall Company, (213) 686-0141 Kirkman Electronics, Inc., (919) 722-9131 

;' 
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Fairchild Semiconductor (cont) 

NJ Cedar Grove 
Hamilton/Avnet Electronics, (201) 239-0800 
Clifton . 
Wilshire Electronics, (201) 36S-2600 
Mt. Laural 
Hamilton/Avnet Electronics, (609) 234-2133 
Perth Amboy 
Sterling Electronics, (201) 442-8000 
Somerset 
Schweber Electronics, (201) 469-6008 

NM Albuquerque. 
Century Electron!cs, (SOS) 292-2700 
Hamilton/Avnet I:lectronics, (SOS) 76S·1S00 

NY' Buffalo 
Summit Distributors, Inc., (716) 884-3450 
E. Syracuse 
Hamilton/Avnet Electronics, (31S) 437-2642 
Hauppague, L.I. 
Components Plus, Inc., (SI6) 231-9200 
Semiconductor Concepts, (516) 273-1234 
Rocha.ter 
Hamilton/Avnet Electronics, (710) 442-7820 
Rochester Radio Supply Co., Inc., (716) 454-7800 
Schweber Electronics/(716) 461-4000 
Westbury 
Hamilton/Avnet Electronics, (SI6) 333-5800 
Schweber Electronics, (516) 334·7474 

OH Beachwood 
Schweber ElectroniCS, (216) 464-2970 
Sheridan Sales Company, (216) 831-0130 
Clevaland 
Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer/Cleveland, (216) 587-3600 
Dayton 
Pioneer/Dayton, (SI3) 236·9900 
Hamilton/Avnet Electronics, (SI3) 433-0610 
Raedlng 
Sheridan Sales Company, (513) 761-5432 

OK Tulsa 
Hallmark Electronics, (918) 835-8458 

I!A Horaham 
Pioneer/Delaware Valley, Inc., (215) 674-5710, 
(609) 541-1120 . 
Schweber Electronics, (215) 441-0600 

. Huntingdon Valley 
Hallmark EleGtronics, Inc., (215) 355-7300 
Pllteburgh 
Pioneer ElectroniCS, (412) 782·2300 
Sheridan Sales Company, (412) 244-1640 

SC Columbia 
Dixie Radio Supply Co., (803) 779-5332 

TX Dalla. 
Cramer Electronics, (214) 661-9300 
Hamilton/Avnet Electronics, (214) 661-8661 
Hallmark Electronics, (214) 231-6111 
SchweberElectronics, (214) 661-5010 
Fori Worth 
Allied Electronics, (817) 336-5401 
Houston 
Hamilton/Avnet ElectroniCS, (713) 780-1771 
Schweber.Electronics, (713) 784-3600 
Sterling Electronics, (713) 627-9800 

UT San Lake City 
Century Electronics, (801) 487-85S1 
Hamilton/Avnet Electronics, (801) 262-8451 

WA Bellevus 
Hamilton/Avnet Electronics, (206) 746-8750 
Seattle 
Liberty Electronics, (206) 763-8200 
Radar Electric Co., (206) 282-2511 

WI MliwaukM . 
Marsh Electronics, (414) 545-6500 
Wauwatosa 
Semiconductor SpecialiSts, (414) 257-1330 

Can Calgary, Albarl. 
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Cam Gard Supply Ltd., (403) 287-0520 
Edmonton, Albarta 
Cam Gard Supply Ltd., (403) 426-1805 
Red OMr, Albarla 
Cam Gard Supply Ltd., (403) 3i46-2088 
Kamloopa, BC . 
Cam Gard Supply Ltd., (604) 372,3338 
Vancouvar,Be 
RAE., (604) 687-2621 
Wlnnepag, Man. 
Cam Gard Supply Ltd., (204) 786-8401 
Fredarletlon, NB 
Cam Gard Supply Ltd., (506) 455-8891 
Moneton, NB 
Cam Gard Supply Ltd., (506) 855-2200 
Saint John, NB . 
,Cam Gard Supply Ltd., (506) 657-4666 
Halifax, NS . 
Cam Gard' Supply Ltd., (902) 454-8581 

Down.vlew, Onto 
Semad Electronics, Ltd., (416) 635-9880 
MIs81saauga, Onl. 
Hamilton/Avnet Intn'l Ltd., (416) 677-7432 
Ottawa, Onto . 
Future Electronic Corp., (613) 232·7757 
Hamilton/Avnet Intn'l, (613) 226-1700 
Samad Electronics Ltd., (613) 722-6571 
Rexdale, Onto 
Future Electronics Corp., (416) 677·7820 
Willowdale, Onto 
Electro Sonic Industrial Sales Ltd. (Toronto), (416) 
494·1666 
St. Laurent, PQ 
Hamilton/Avnet Intn'l Canada, Ltd., (514) 331-
6443 
Dorvat, PQ 
SemadElectronics Ltd., (514) 636·4614 
Montreal, Quebec 
Future Electronics Corp" (514) 735-5775 
Regina, Sas. 
Cam Gard Supply Ltd., (306) 525-1317 
Saskatoon, Sas. 
Cam Gard Supply Ltd., (306) 652-6424 

Ferranti Electric 

Ferranti Electric 
East Bethpage Road 
Plainview, New York 11803 
(516) 293-8383 
TWX: (510) 224 6483 

-------_ ... _-_ ..•. _._----

AL 

co 

FL 

IL 

NC 

NJ 

NY 

Inti 

Inti 

Inti 

Inti 

Sales Offices & Representatives 

Huntsville 
Remco, (205) 883-9060 
Denver 
Component Sales, (303) 750-2254 
Orlando 
Publicover Associates, (305) 898-9361 
Morlon Grove . 
T Squared ASSOCiates, (312) 965-1515 
Raleigh 
Remco, (919)834"5820 
Wallington 
Com-Tech Sales, (201) 935-5454 
New Hyde PaTk 
Comp·TechSales, (516) 593-2628 
Syracu8e (Upstete) 
MMI Sales, (315) 455-5919 
United Kingdom, Chadderlon, Oldham 
Ferranti, Ltd., Tel: 061·624 0515 
Wast Gennany, Munich 
Ferranti GmbH, Tel: (089) 293 871 

Distributors 

Ireland, Dublin 
~~~~~ McKeever and Co., Ltd., Tel: 681604, 

United Kingdom 
Broadheath, Cheshire 
Woolley Components Ltd., Tel: 061-928 2289/ 
7425 
Binningham , 
Edmundson Electronic, Tel: 021-359 5591 
Coventry 
Mercia ElectroniCS, Ltd., Tel: 0203 24091 
East Kilbride, Glasgow, Scotland . 
S.O.S. Components Ltd., Tel: (03552) 48617 
High Wycombe, Bucks 

. Brandhurst Company, Ltd., Tel: 0494 28951 
Kelso, Roxburghshire, Scotland 

' .. 

Semicomps Northern Ltd., Tel: (05732) Kelso 
2366 
Keighley, Weat Yorkshire 
Semicomps Northern Ltd., Tel: 0535265191 
London 
Edmundson Electronic Components Ltd Tel: 
01-2370404 ' ., 
Porlsmouth, Hants . 
S.O.S. Components, Ltd., Tel: 0705 65311 
Rochdala 
Swift Hardman, Ltd., Tel: 0706 47411 
51. Albans, Hertlordshlre 
Semicomps Ltd., Tel: 0727 24522 

Fujitsu 

Fujitsu America, Inc. 
2945 Kifer Road 
Santa Clara, CA 95051 
(408) 985-2300 
TWX: (910) 338-0047 

General Instrument 

Generallnstrumenl Corporation 
Microelectronics 
600 West John Street 
Hicksville, New York 1 t802 
(516) 733-3107 
TWX: (510) 221-1866 

AL 

AZ 

CA 

CO 

CT 

FL 

GA 

IA 

IL 

IN 

KS 

MA 

MD 

MI 

MN 

MO 

NJ 

NY 

Ne 

OH 

OR 

PA 

Sales Offices &,Representatives 

Huntsville 
20th Century Marketing, (205) 722-9237 
Chandler 
Southwest Sales Office, (602) 963·7373 
Scottsdale 
Piper Goyne, (602) 946-4437 
EISegundo 
Varigon Associates, (213) 679-0621 
Los Altos 
PM Sales, (415) 941-4444 
Newport Beach 
Western Sales Office, (714) 833·9400 
San Diego 
Varigon Assoc., (714) 299-5413 
Arvada 
Piper Goyne, (303) 420-4646 
Stratford 
Gerald Rosen Company, (203) 375·5456 
Maitland 
Hutto, Hawkins & Peregoy, (305) 831·2472 
Pompano Beach 
Hutto, Hawkins & Peregoy, (305) 943·9593 • 
Douglasville ~ 
20th Century Marketing, (404) 942-6483 
Cedar Rapids 
PM A, (319) 362·9177 
Chicago 
Central'Sales Office, (312) 338-9200 
Park Ridge 
Metcom Assoc., (312) 696·1490 
Greenwood 
V.S. & Assoc., (317) 888-2260 
South Bend 
V.S. & Assoc., (2191291·6258 
Overland Park 
PMA, (913) 381-0004 
Wichita 
PMA, (316) 264·2662 
Framingham 
Gerald Rosen, (617) 879-5505 
Weston 
Northeast Sales Office, (617) 899-8800 
Baltimore 
Component Sales, (301) 484-3647 
Hunt Valley' 
Southeast Sales Office. (301) 628-2120 
Southfield 
V.S. & Assoc., (313) 559-3680 
Minneapolis 
Nortec Sales, (612) 835-.7414 
Maryland Heights 
PMA, (314) 569-t220 
Teaneck 
R.T. Reid Assoc., (201) 692-0200 
Buffalo 
Quality Components, (716) 839-4170 
Manlius 
Quality Components, (315) 682-8885 
Rochester 
Quality Components, (716) 889·1919 
Raleigh 
Component Sales, (919) 782-8433 

. Richfield 
Bear Marketing, (216) 659·3131 
Portland 
Jas. J. Backer Company, (503) 297-3776 
Salem 
Jas. J:Backer Company, (503) 362·0717 
Bridgeville 
Foster-McClinton, (412) 941-4800 
Erie 
Foster-McClinton, (814) 455-9111 
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General Instrument (cant) 

TX 

WA 

WV 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

AZ 

CA 

CO 

CT 

FL 

IA 

IL 

.IN 

KS 

MA 

MD 

MI 

MN 

Huntingdon Valley 
ABC Electronic Sales: (215) 947-6960 
Houston 
Oeler & Menelaides. (713) 772-0730 
Richardson 
Oeler & Menelaides. (214) 234-6334 
Seattle 
Jas. J. Backer Company. (206) 285-1300 
Huntington 
Foster-McClinton. (304) 763-5161 
Toronto 
General Instrument of Canada Ltd .• (416) 763-
4133 
Lachine, Quebec 
General Instrument of Canada Ltd .• (514) 639-
9454 
Brazil, Sao Paulo 
General Instrument leC Ltda. Tel: 2105508 
Germany, Munchen 
General Instrument Deutschland GmbH. Tel: (089) 
26 40 31 Telex: 528054 
Italy, Milano 
General Instrument Europe. Tel: 02/4084101 
Telex: 39423 
Japan, Tokyo 
General Instrument International Corp .• Tel: (03) 
437-0281-5 Telex: 26579 
Hong Kong, Kowloon 
General Instrument Hong Kong Ltd .• Tel 3-675528 . 
Telex: 84606 
United Kingdom, London 
General Instrument Microelectronics Ltd.. Tel: 
01-636-2022 Telex: 23272 

Distributors 

Phoenix 
Mireo, (602) 944-2281 
Newport Beach 
Semi Comp (714) 279-5200 
San Diego . 
Intermark (714) 833-3070 
Semi Comp {714) 560-0373 
Santa Ana 
Intermark, (714) 540-1322 
Sunnyvale 
Diplomat, (408) 734-1900 
Intermark, (408) 738-1111 
Semi Comp, (408) 736-2330 
Woodland Hills ' 
Semiconductor Concepts, (213) 884-4560 
Whealrldge 
Century, (303) 424-1985 
Hamden 
Arrow, (203) 248-3801 
Clearwater 
Diplomat, (813) 443-4514 
Ft. Lauderdale 
Arrow, (305) 776,-7790 
Cedar Rapids 
Deeco, (319) 365-7551 
Elk Grove 
Diplomat, (312)595-1000 
Elmhurst 
Semiconductor SpeCialists, (312) 219-1000 
Rosemont 
Advent (312) 298-4210 
Ft. Wayne , 
Ft. Wayne Electronics, (219) 423-3422 
Indianapolis 
Semiconductor Specialists, (317) 243-8271 
Kansas City , 
Semiconductor SpeCialists, (816) 452-3900 
Lenexa 
Hall-Mark. (913) 888-4747 
Chlcopae Falls 
Diplomat. (413) 592-9441 
Holliston I 

Diplomat. (617) 429-4120 
Newton 
GreenelShaw, (617) 989-8900 
Woburn' 
Arrow. (617) 933-8130 
Baltimore 
Arrow, (301) 247-5200 
Rockville 
Pioneer, (301) 424-3300 
Farmington 
Diplomat, (313) 477-3200 
Semiconductor SpeCialists, (313) 478-2700 
Bloomington 
Arrow (612) 888-5522 
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MO 

NM 

NY 

OH 

OR 

PA 

TX 

UT 

WA 

WI 

Can 

. Inti 

Inti 

Inti 

Inti 

Inll 

Inti 

MANUFACTURERS & DISTRIBUTORS DIRECTORY 
Minneapolis 
Diplomat, (612) 788-8601 
Hall-Mark, (612) 884-9056 
Semiconductor Specialists, (612) 854-8841 
Hazelwood 
Semiconductor Specialists, (314) 731-2400 
St. Louis 
Diplomat. (314) 645-8550 
Little Falls \ 
Diplomat, (201) 785-1830 
Mt. Laurel 
Diplomat, (609) 234-8080 
Moorestown 
Arrow, (609)235-1900 
Saddlebrook 
Arrow. (201) 797-5800 
Albuquerque 
Century, (505) 292-2700 
Buffalo 
Summit, (716) 884-3450 
Farmingdale 
Arrow, (516) 694'6800 
Fishkill 
Arrow. (914) 896-7530 
Hauppauge 
Semiconductor Concepts, (516) 273-1234 
Johnson City 
Wilshire, (609) 797-1236 
Woodbury 
Diplomat, (516) 921-9373 
Cleveland 
Arrow, (216) 464-2000 
Dayton 
Arrow, (513) 253-9176 
Diplomat, (51:3) 228-1080 
Semiconductor Specialists, (513) 278-9455 
Portland 
United Radio, (503) 233-7151 
Horsham 
Pioneer, (215) 674-5710 
Pittsburg 
Semiconductor Specialists, (412) 781-8120 
Trevose 
Hall-Mark, (215) 355,7300 I 
Dallas . 
Component Specialties, (214) 357-6511 
Semiconductor SpeCialists, (214) 358-5211 
Houston 
Component.Specialties, (713) 771-7237 
Lenert. (713) 225-1465 
Sail Lake City 
Century, (801) 487-8551 
Diplomat, (801) 486-7227 
Seattle 
Intermark, (206) RO 7-3160 
Mllwaukes 
Semiconductor Specialists, (414) 257-1330 
New Berlin 
Arrow, (414) 782-2801 
Vancouver, British COlumbia 
RAE Industrial Electronics Ltd., (604) 667-2621 
TWX: (610) 929-3065 
Winnipeg, Manitoba 
Cam Guard Supply & Service Ltd., (204) 786-8481 
Telex; 07-57622 
Downsvlew, Ontario 
Cesco Electronics Ltd., (416) 661:0220' Telex: 
02-29897 
Ottawa, OntariO 
Cesco Electronics Lid., (613) 729-5118 Telex: 
053-3584 
Rexdale, Ontario 
Future Electronics Corp., (416) 677-7820 
Willowdale, Ontario 
Electro Sonic Inc., (416) 494-1666 Telex: 06-
22030 
Monlreal, Quebec 
Cesco ElectroniCS Ltd., (514) 735-5511 Telex: 
05-25590 
Future Electronics Corp .• (514) 735-5775 TWX: 
(610) 421-3251 Telex: 05-827769 
Austria, Wlen 
Elbatex GmbH, Tel: 0222/83 0216, Telex: 13060 '", 
Belgium, Bruxelles, 
C,P. Clare International N.V., Tel: 02-736 01 97 
Telex: 24157 
Denmark, Herley, 
A/S Nordisk-Elektronik. Tel: 84·2000 Telex: 19219 
Finland, Taplola . 
Jorma Sarkkinen Ky., Tel: 461088 Telex: 122028 
France, Montrouge 
P.E.P., Tel.: 735-33-20 Telex: 204534 
Germany, 
Frankfurt 
Berger Elektronik GmbH, Tel: 0611/490311 Telex: 
04-12649 

Helbronn ' 
Elbatex GmbH, Tel: 07131/89001. Telex: 728362 
Lehrte 
Altron. A,E. Thronicke KG, Tel: 05132/53024, 
Telex: 922383 ' 
Munchen . 
Electronic 2000 Vertriebs-GmbH, Tel: 089/43 40 
61. Telex: 02-2561 

Inll Greece, Athens 
Elfon ltd., Tel: (021) 629-385 Telex: 214150 

IntI Holland, Geldermalsen 
Curijn Hasselaar; Tel: (0) 3455-3150, Telex: 40259 

Inti Italy, 
Caiderara 01 Reno 
I.C.C.S.r.l., Tel: 051/726186 
Genova 
Adelsy g,p.A., Tel: 010/589674 
Milano 
Adelsy S.p,A .• Tel: 4985051-2-3-4-5, Telex: 39423 
Roma 
Adelsy S.p.A., Tel: 06/3606580/3605769 
Torino 
Adelsy S.p.A .• Tel: 011/53914 
Udlne 
Adelsy S.p.A., Tel: 0432/26996 

Inti Norway, Oslo 
J.M. F~iring AlS.Tel: (02) 68 63 60 Telex: 16435 

Inll Spain, Barcelona 
Julio Gazeon Hontecillas Electronica,' Tel: 
231834/2227457, Telex: 52764 

Inti Sweden, Sundbyberg 
Ajgers Elektronik AB, Tel: 08-985475, Telex: 
10526 

Inti Swltzarland, Wettlngen 
Elbatex.AG, Tel: 056/265641 

Inti United Kingdom, 
Kalghley 
Semicomps Northern Ltd., Tel: Keighley 65191, 
Telex: 517343 
Kelso 
Samicomps Northern Ltd .. Tel: Kelso 2366, Telex: 
72692 
Portsmouth 
SDS Components Ltd., Tel: 0705 65311 

. St. Albans 
Semieomps Ltd., Tel: Bowmans Green 24522 
West Drayton ~ 
Semiconductor Specialists Ltd., Tel: West Draytqn 

'46415 
Inti iran, Tehran 

A. Ardehali, Tel: 622896 
Inti Israel 

Alexander Schneider Ltd.. Tel~Aviv, Tel: 320 
89-34607 Telex: 033/613 

Inti Hong Kong, Kowloon 
Astec Components Ltd .• Tel: 3-394751 
India, New Deihl 
SDM and Assoc., Tel; 611513· 

Inti Australia . 
Crows Nest, New South Walas 
G.E.S. (PTY) Ltd" Tel: 439-2488, Telex: 25486 
Burwood, ,Victoria 
R. and D ElectroniCS (PTY) Ltd., Tel; 288-8232, 
Telex: 33288 . 

Inti So~th Africa, Bramley 
Metlionic~ (PTY) Ltd., Tel: 40-7746. Telex: 43-
4852 

Harris Semiconductor 

Harris Semiconductor 
Department ICM 
P.O. Box 883 
Melbourne, Florida 32901 
(305) 724-7000 
TWX (510) 959-6259 
Specific product information: 

Contact Field Sales Office 
Application enginaering: 

Contact Field Sales Office 
Llteratura: 

Contact Field Sales Office 
Price and delivery: 

Customer Services, (305)724-7430 
Place an order: 

Customer Services or Contact Field Sales Office 
Follow-up an ordar: 

Customer SerVices, (305)·724-7430 
All other InfOrmation: 

'Marketing Communications, (305) 724-7404 
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Harris Semiconductor (cont) 

Sales Offices & Representatives 

AL Huntsville 
Electronic Marketing Assoc., (205) 533-6640 

AZ Scottsdale 
O.T. Wiles & Assoc., (602) 948-5590 

CA Long Beach 
Harris Semiconductor, (213) 426-7687 
Loa Angalea 
Harris Semiconductor, (213) 426-7687 
Bestronics, (213) 870-9191 
Mountain View 
Nor-Cal Assoc., (415) 961-8121 
Palo Alto 
Harris Semiconductor, (415) 964-6443 
San'Diago 
Hadden Assoc., (714) 565-9444 

CO Englewood' . 
Checkmate Sales, (303) 773-0668 

CT . Ea.~ Norwalk 
Mill-Bern Assoc., (203) 838-1493 

FL Boca Raton 
Conley & Asspc., (305) 395-6108 
Oviado 
Conley & Assoc., (305) 365-3283 
Tampa 
Conley & Assoc., (813) 933-1759 
Fort Laudardale 

,~ar.ris Semiconductor, (305) 971-3200 
IL Elk Grove Village 

Oasis Sales, (312) 640-1850' 
, 

Hinsdale 
Harris Semlconduetor, (312) 325-4242 

IN Indianapolis 
Technical Representatives, (317) 849-6454 

IA Cadar Rapids 
Dy-Tronix, (319) 377-8275 

KS Wlchlts 
Dy-Tronix, (316) 943-6221 

MA Burlington 
MiII,BemAssoc., (617) 273-1313 
Wellesley Hills 
Harris Semiconductor, (617) 237-5430 

MD Lanham 
L.D. Lowery, (301) 459-1556 

MI Farmington 
Miltimore Sales, (313) 476-2446 

MN Minneapolis . 
Harris Semiconductor, (612) 835-2505 

MO Hazalwood 
Dy-Tronix, (314) 731-5799 
Indapendance 06 
Dy-Tronix, (816) 137-11 

NC Winston Salem 

NJ 
Electronic M1rketing Assoc., (919) 722-5151 
Keasbey 
Addem Group, (516) 567-5900 
WestCaldwall 
Addem Group, (516) 567-5900 

"\ 

NM' Albuquerque 
The Thorson Company, (505) 265-5655 

NY Albany 
Reagan/Compar Albany, (518) 489-7408 
Endwell 
Harris Semiconductor, (607) 754-5464 
Huntington Station 
Addem Group, (516) 567-5900 
Malville 
Harris Semiconductor, (516) 249-4500 

OH Clavelend 
K.W. Electronic Sales, (216) 831-8292 
Deyton 
K.W. Electronic Sales, (513) 890-2150 
Dayton 

OR' 
Harris Semiconductor, (51~) 226-0636 
Beaverton 
N.R. Schuhz Co., (503) 643-1644 

PA AlllaqnPark , 
K.W. Electronic Sales, (412) 487-4300 

, King of Prussia . 
Monteiro Assoc., (215) 26,5-0634 
Wayne , 
Harris SemiConductor, (215) 687-6680 

SC Greanvilla 
Electronic Marketing Assoc., (803) 268-1125 

TX Dallas· . . , 
Harris Semiconductor, (214) 231-9031 
Mark Kruvand Assoc., (214) 691-4592 
Houston 
Mark Kruvand Assoc:, (713) 661-3007 

VA Chariottssville 
LD. Lo.wery, (804) 973-6672 

WA Bellavue 
N.R. Schultz Co.,(206) 454-0300 . 
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Can Onto Mlssi ... Ug8 (Toronto) 
Munro Electri,cComponents, (416) 676-1042 

Inti Australia, Cr_a Neat N.S.W. 
_ CEMA (Distrb.) Ply. Ltd., 439-4655 

Inti Austria, Vlanm. 
Kontron GmbH & Co. KG Tel: 945646 

Inti Belgium, Bru.sel. , 
Betea Sprl, Tel: (02) 649 99 00 
Harris Semiconductor, Inc., Tel (02) 428 36 02 

Inti Denmark, Glostrup 
Ditz Schweitzer. A.S., Tel: (02) 453044 

inti Finlend, Tapiola 
Finn MetriC OV, T~I: 460 844 

Inti France, Rungi. Principal 
Spetelec, Tel: 686 5665 

Inti Germany, Munich ' , . 
Kontron Elektronik GmbH., Tel: (08165) 771 

Inti Israel,'Ramat-Gan 
MRBD, Tel: 738701/728076' 

Inti Italy, MlllIfI' 
Erie Elettronica ~a, Tel: 6884833/4/5 

Inti Iran, Tehran 
Berkeh Company, Ltd. 

Inti Japan, TOkyo 
Hakuto Company, Ltd., Tel: (03) 503-3711 
Harris Semiconductor, Tel: (03) 279-1691 
Mitsubishi Corporation, Tel: (03) 210-3023 

Inti Natherlands, Amsterdam 
Techmation N.V., Tel: (20) 456955 

Inti Norway,OsIo 
EGAA/S, Tel: (02) 221900 

Inti South Africa, Plnegowrla 
South 
48-7125 

Inti Spain, .Madrld 
Instrumentos 
2741007 

Inti Swedan, Sundbyberg 
A.B. Elektroflex, Tel: (08) 289290 

Inti Switzerland, Mutechellen 
, Stolz A.G., lei: (057) 54655 

Inti :Unlted Kingdom, Whitchurch; Bucks 
Memec, Ltd., Tel: (029684) 366 

AL 

AZ 

CA 

co 

CT 

FL 

GA 

IL 

KS 

MA 

Distributors 

Huntsville 
Hamilton/Avnet, (205) 533-1170" 
Phoenix 
Hamilton/Avnet, (602) 275-7851 
R.V. Weatherford, (602) :j!72-7144 
Anaheim , 
R.V. Weatherford, (714) 633-9633 
CosteMa .. 
Avnet Electronics. (213) 558-2345 
Schweber Electronics, (714) 556-3880," (213) 
924-5594 
Culver City 
Hamilton Electro Sales, (213) 556-2011 
Mountain View 
Hamilton/Avnet, (415) 961-7000 
PaloAHo ' . 
R.V. Weatberford, (415) 493-5373 
Pomona 
R.V. Weatherford, (714) 623-1261 
San Diego . 
Hamllton/Avnet, (714) 279-2421 
R.V. WeatherfOrd, (714) 278-7400 
Denver 
Hamilton/Avnet, (303) 534-1212 
Englewood , 
R.V. Weatherford, (303) 761-5432 
Danbury 
Schweber ElectronicS, (203) 792-3500 
Georgatown 
Hamihon/Avnet, (203) 762-0361 
Norwalk 
Harvey ElectroniCS, (203) 853-1515 
Hollywood ' 
Hamilton/Avne!, (305) 925-5401 
ScilWeber Electronics, (305) 927-0511 
At18nte 
Schweber ElectroniCS, (404) 449-9170 
Norcross 
Hamiiton/Avnet,(404) 448-0800 
Elk Grove Vlllaga 
Schweber ElectroniCS, (312) 593-2740 
Schiller Park 
Hamihon/Avnet: (312) 678-6310 
Lanexa 
Hamilton/Avnet, (913) 888-8900 
Laxlngton 
Harvey Electronics, (617) 861-9200 
Walttlilm 
Schweber ElectroniCS, (617) 890-8484 

\ 

Wobum 
Hamilton/Avnet, (617) 933-8020 

MD Hanover 
Hamllton/Avnet, (301) 796-4000 
Rockville 
Schweber Electronics, (301) 881-3300 

MI Livonia 
Hamilton/Avnet, (313) 522-4700 
Troy , 
Schweber Electronics, (313) 563-9242 

MN Edina 
Hamilton/Avnet, (612) 941-3801 
Schweber Electronics, (612) 941-5280 

MO Hazelwood 
Hamilton/Avnet, (314) 731-1144 

NJ CadarGrove 
Hamilton/Avnet, (201) 239-0800 
Fairfield 
Harvey 
575-7810 

. Mount Laurel 
Hamilton/Avnet, (609) 234-2133 
Somerset 
Schwaber Electronics, (201) 469-8008 

NM Albuquarqua ' 
, R.V. Weatherford, (505) 842-0868 
Hamilton/Avnet, (505) 765-1500 

NY Binghamton 
Harvey Electronics, (607) 748-8211 
Eilst Syracuse , 
Hamilton/Avnet, (315) 437-2841 
Rochaater 
Hamilton/Avnet, (716) 442-7820 
Schweber ElectroniCS, (716) 461-4000 
Weatbury ~ 
Hamilton/Avnet, (516) 333-5600 
WOOdbury 
Harvey ElectroniCS, (516) 921-8700 

OH Beachwood \ 
Schwaber ElectroniCS, (216) 484-2970 
Clavaland 
Hamilton/Avnet, (216) 461-1400 
Dayton 
Hamilton/Avnet, (513) 433-o61Q 

PA Horsham 
Schweber Eiectronics, (215) 441-0600 

TX Auatin 
Schweber ElectroniCS, (512) 837-2890 
Dallaa 
Hamiltoll/Avnet, (214) 661-8661 
Schweber ElectroniCS, (214) 681-5010 
R.V. Weatherford, (214) 243-1571 
Houston 
Hamilton/Avnet, (713) 780-1771 , 
Schweber ElectroniCS, (713) 784-3600 
R.V. Weatherford, (713) 668-7408 

UT Salt Lake City , , 
Hamilton/Avnet, (801) 262-8451 

WA BelleVua 
Hamihon/Avnet, (206) 746-8750 
Seattle 
R. V. Weatherford, (206).243-6340 

Can Missls.auga, OntariO 
Hamilton/Avnel, (416) 677-7432 

'Prelco Electronics Ltd. (416) 678-0401 
Schweber ElectroniCS, (416) 678-9050 
Ottawa, Ontsrlo 
Hamilton/Avnet, (613) 226-1700 
Prelco Electronics Ltd., (613) 226-3491 
Mont_I, P,Q. 
Hamihon/Avnet, (514) 331-8443 
Preico Electronics Ltd., (514) '389-8051 

Inti France, Antony 
Almax, Tel: 686-21-12 

Inti England, Slough, Bucks 
GDS (Sales) Ltd., Tel: Slough 30211 

Hitachi 

Hitachi America Ltd. 
2700 River Road 
Des Plaines, Illinois 60018 
(313) 298'0840 
Telex: 726-353 

Mr. D. Morishima, General Manager 
Mr. H. Hondo, Semiconpuctor Enginering 
Mr. V. ~zuki, Semiconductor Engineering 

Hughes Aircraft, MOS Division 

Hughes Aircraft Company 
MOS Department 
500 Superior Avenue 

, 
! 
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MANUFACTURERS & DISTRIBUTORS [,.RECTORY , 
Hughes Aircraft, MOS Division (cont) All other Information: Inti Sweden, Solna 

Public Relations, Paul Pinter ................ .......... . ..... Ext 56 Scandia Metric AB, Tel: 08/8204 10 
Inti Switzerland, Geneva 

Newport Beach, Ca. 92663 Electronic Components Geneva, Tel: (022) 9471 71 
(714) 548-0671 

Sales Offices & Representatives 
71 

TWX: (910) 596-1374 Inti United Kingdom, Slough, Bucks, England 

AZ Scottsdele 
Teknis Limited, Tel: (0753) 44712 

Sales Offices & Representatives 
Summit Sales, (602) 994-4587 

CA Lawndale 
Group Three Electronics, (213) 542-7391 Distributors 

AZ Phoenix San Diego 
Toward Engineering Assoc., (602) 955-3193 Mesa CA Sunriyvlae 

CA Mountain View 278-8201 Intermark Electronics, (408) 738-1111 
Callron-Pyle, (415) 964-3244 Sunnyvale IN Indianapolis 
VanNuys 

CO 
ROP Instruments, (408) 735-9040 RA-DIS-CO, (317) 637-5571 

WES-K, (213) 989-3070 An/eda MA Framingham 
CO Englewood Figaro Klebba Assoc., (303) 424-0108 

NM 
Cadence, (617) 879-3000 

A-G Electronics, (303) 771-8088 FL Clearwater Albuquerque 
CT New Haven Brennan Assoc., (813) 446-5006 Century Electronics, (505) 292'2700 

Kitchen & Kutchin, (203) 239"0212 IL Elk Grove Village OH Dayton 
FL Maitland Loren Green Assoc. Central, (312) 593-0282 WKM Assoc., (513) 434-7500 

Delmac, (305) 644:2526 IN Indianapolis OK lUis. 
IA Cedar Rapids Loren Green (317) 293-9827 Component Specialties, (918) 664-2820 

Engineering Services, (319) 362-0503 MA Peabody TX Austin r 

IL Des Plaines Murray Sales, (617) 535-3058 Component Specialties, (512) 459-3307 
Coombs Assoc., (312) 298-4830 MD Baltimore Dallas I " 

KS Prairie Village Scientific Assoc., (301) 256-8144 Component Specialties, (214) 357-4576 
Engineering Services, (913) 649-4000 MI Plymouth Quality Components, (214) 387-4949 

MA lexington AP Assoc., (313) 476-2300 Houston 
Kitchen & Kutchin, (617) 862-8230 MN Minneapolis Component Specialties, (713) 771-7237 

MD Baltimore Loren Green Assoc. of Minn, (612) 781-1611 Quality Components, (713) 789-9320 
Robert L Wilkinspn" (301) 377-5740 NC Greensboro WA Seattle ~ 

MI Detroit DMI, (919) 885-4634 Almac/Stroum Electronics, (206) 854-4!l1 1 
A. Blumenberg Assoc., (313) 557-1934 NJ Cherry Hili 
St_ Joseph Scientific Assoc., (609) 482-0005 
A. Blumenberg Assoc., (616)983-0481 NM Albuquerque Integrated Photomatrix 

MN St, Paul TriTronix, (505) ;265-0172 
Nort~port Engineering, (612) 698,3841 NY Buffalo 

Integrated Photomatrix, Incorp"rated MO St_ Louis Ossmann Component Sales, (716) 832-4271 
Engineering Services Company, (314) 997-1515 Kingston 1101 Bristol Road 

NY Bayside Ossmann Component Sales, (914) 338-5505 Mountainside, New Jersey, 0.7092 

Robert Diamond, (212) 423-7330 , Rochester (201) 233-7200 

End_II Ossmann Component Sales, (716) 442-3290 Telex: 138275 

Tri-Tech Telectronics, (607) 754-1094 Syrecuse 
Fairport Ossmann Component Sales, (315) 454-4477 
Tri-Tech Electronics, (716) 223-5720 Vestal Sales Offices & Representatives Fayetteville Ossmann Component Sales, (607) 785-9949 I, 

Tn-Tech Electronics, (315). 446-2881 OH West Richfield 
CA Cupertino Great Neck, L,I_ Bear Marketing, (216) 659-3131 

Cooper Simon & Company, (516) 487-1142 OR Portland 
Dynetics International, (408) 257-7776 

IL Des Plaines! OH I)ayton Western Technical Sales, (503) 297-1711 
Coombs AssOCiates, (312) 298-4830 

R.G. Sidnell Company, (513) 433-7761 PA Delmont ! 

Menton T.F. Laslo & Assoc., (412) 468-5045 
MA Amesbury 

ATM World Trade, (603) 394-7874 R.G. Sidnell Company, (206) 255-6969 TX Dallas 
MD Silver Springs OR Beaverton The Cunningham Co., (214) 233-4303 

R.J. Sales, (503) 655-2550 Houston Spectro Systems, (301) 949-8261 

PA Narberth The Cunningham Co., (713) 461-4197 MN Minneapolis 

Electro-Comp Sales, (215) 664-3576 VA FaUs Church International Sales 'Co., (612)831-8423 
MO Lake Lotawanna TX Dalles Scientific Assoc., (703) 573-8787 

Lotronics, (816)578-4498 Southern Slate Marketing, (214) 387-2489 WA Bellevue 
St. Louis Houston Western Technical Sales, (206) 641-3900 
Delitron, (314) 869-4779 Southern State Marketing, (713) 665-0991 WI Milwaukea 

WA Bellvue E.A. Dickinson & Assoc., (414) 264-1080 NJ East Orange 

R.J. Sales, (206) 454-5450 Can Misslssauga, OntariO 
Murray Gallagher, (201) 678-5071 

NY New York Webster Instruments Ltd., (416) 275-2270 ATM World Trade, (212) 667-5244 Ottawa, Ontario 
Webster Instrumenis Ltd., (613) 725-1931 TX Plano 

Hybrid Systems Pointe Claire, P_Q_ Whitson Engin.eering Co., (214) 423-5255 

Webster Inshuments Ltd., (514) 695-9787 
Hybrid Systems Corp. Inti Australia, Sidney 
Crosby Drive Ampec Engineering Co .. , Tel: (02) 747-2731 Intel 
Bedford, Mass 01730 Inti Austria, Salzburg 
(617) 275-1570 Schock Electro-Optic, Tel: 06222/85264 

Intel Corporation TWX: (710) 326-7584 Inti Benelux 
Belgium, Bruxelle8 3065 Bowers Avenue 

I C.N. Rood b.v., Tel: 02-35 21 35 Santa Clara, California 95051 

The Netherlands, Rljawljk (408) 246-7501 

h,tech/Function Modules C.N. Rood b.v., Tel: 070-99 63 60 TWX: (910) 338-9026 

Inti Denmark, Naerum 
Intech/Function Module~, Inc. SC Metric A/S, Tel: (02) 80 42 00 
282 Brokaw Road . Inti Finland, Tapiola Sales Offices & Representatives 
Santa Clara, California 95050 Finn Metric OV, Tel: 460844 
(408)244-0500 Inti France, Paris AL Huntsville 
TWX (910) 338-0254 Septa, Tel: 206-16-59 Glen White Assoc" (205) 883-9394 
SpecifiC product information: Inti Germany, Munich AZ Scottsdale 

Harry Douglas, Sales Manager ...............•.............. Ext 54 Ernst Fey, Tel: 980/184041 Sales Engineering, (602) 994-3230 
Application engineering: Inti larael, Tal Aviv CA Cupertino· 

Paul Pinter, PrOduct Marketing Manager.· .............. Ext 56 Maliaa& Mabada, Tel: (03) 47.0784 Mac-I, (408) 257-9880 
Lltarature: Inti Italy, Milan 

! • San Diego 
................... ., ............................................................ Ext 56 ~uclear Milano, Tel: 738359 Earle Assoc., (714) 278-5441 

Price and delivery: Inti apan, Tokyo Santa Ana 
Customer Service ................................................... Ext 65 Microteck, Inc., Tel: )03) 363-2317 Intel Corp., (714) 835-9642 

Place an order: Inti Norway, OslO Sunnyvale 
Customer Service ................................................... Ext 65 ' Metric A.S., Tel: (02) 28 26 24 Intel Corp., (408) 738-3870 

F~=~~ra;.~~:r.: ................................................... Ext 65 j 
Inti Republic of Soutll Africa, Cape Town CO Denver 

Eagle Electric Co .. (Ply.) Ltd., Tel: 45-1421 Intel Corp., (303) 373-4920 
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Intel (cont) AZ Phoenix Cleveland 
Cramer Electronics, (602) 267-7321 Hamilton/Avnet Electronics, (216) 46,1-1400 

CT Danbury 
Hamilton/Avnet Electronics, (602) 275-7851 Pioneer, (216) 587-3600 
Liberty, (602) 257-1272 Dayton 

Intel Corp., (203) 792-8366 CA Culver City Hamilton/Avnet Electronics, (513) 433-0610 ; 
FL Orlando Hamilton Electro Sales, (213) 558-2121 Pioneer, (513) 236-9900 

Intel Corp., (305) 628-2393 EISegundo Sheridan Sales Co., (513) 277-8911 
Pompano Beach liberty Electronics, (213) 322-8100 OK Tulsa 
Intel Corp., (305) 781-7450 Irvine Components Specialties, (918) 664-2820 

IA Cedar Rapids Cramer/Los Angeles, (714) 979-3000 OR Portland 
Technical Representatives, (319) 396-5362 Mounlaln View Almac/Stroum Electronics, (503) 292-3534 

IL Oakbrook Elmar Electronics, (415) 961-3611 PA Piltsburgh 
Intel Corp" (312) 325-9510 Hamilton/Avnet Electronics, (415) 961-7000 Pioneer, (412) 782-2300 

KS Olathe San Diego Sheridan Sales Co,,, (412) 244-1640 
Technical Representatives, (913) 782-1177 Cramer Electronics, (714) 565-1881 TX Dallas 

MA Chelmsford Hamilton/Avnet Electronics, (714) 279-2421 Component Specialities, (214) 357-6511 
Inlel Corp., (617) 861-1136 Liberty/San Diego, (714) 565-9171 Cramer Eleclronics, (214) 661-9300 
Waltham Sunnyvala Hamilton/Avnet Electronics, (214) 661-8661 
Oalcom, (617) 891-4600 Cramer/San Francisco, (408) 739-3011 Houslon 

MD Timonium CO Commerce City Component Specialities, (713) 771-7237 
Glen While Assoc,., (301) 252-7742 Elmar/Denver, (303) 287-9611 Hamilton/Avnet Electronics, (713) 526-4661 
Inlel Corp., (301) 252-7742 Denver UT Salt Lake Clly 

MI Birmingham Cramer, (303) 756-2100 Hamillon/Avnet Electronics, (801) 262-8451 
Inlel Corp .. (313) 642-7018 Hamilton/Avnel Electronics, (303) 534-1212 WA Bellevue 

MN Bloomington CT Georgetown Hamilton/Avnet Electronics, (206) 746-8750 
Inlel Corp., (612) 835-6722 Hamilton/Avnet Electronics, (203) 762-0361 Seattle 

MO Hazelwood North Haven Almac/Stroum Electronics, (206) 763-2300 
Technical Representatives, (314) 731-5200 Cramer/Connecticut, (203) 239-5641 TUkwila 

NC Raleigh FL HollyWood Cramer/Seattle, (206) 575-0907 
Glen While Assoc., (919) 876-5617 Cramer/EW. Hollywood, (305) 923-8181 Can Calgary, Alberta 

NJ Edison Hamilton/Avne/Electronics, (305) 925-5401 L.A. Varah Ltd." (403) 276-8818 
Inlel Corp., (201) 985-9100 Orlando Mississauga, OntariO 

NY Pittsford Cramer ElectroniCS, (305) 894-1511 Hamilton/Avnet ElectroniCS, (416) 677-7432 
T-Squared, (716) 381-2551 GA Atlanlli Ottawa, Ontario 
Poughkeepsie Cramer ElectroniCS, (404) 448-9050 Hamilton/Avnet Electronics, (613) 226-1700 
Intel Corp., (914) 473-2303 Norcross St. Lau renl, Quebec 
Rochester Hamilton/Avnet ElectroniCS, (404) 448-0800 . Hamiiton/Avnet ElectroniCS, (514) 331-6443 
Intel Corp., (716)328-7340 IL Mt. Prospect Toronlo, OntariO 
Syosset Cramer/Chicago, (312) 593-8230 Cramer/Canada, (416) 661-9222 
Inlel Corp .. (516) 364-9860 Schiller Park Vancouver, B.C. 
Syracuee Hamilton/Avnet ElectroniCS, (312) 678-6310 L.A. Varah, Ltd., (604) 873-3211 
T-Squared, (315) 463-8592 IN Indianapolis Winnipeg, Manitoba ' 

OH Devon Pioneer/Indiana, (317) 849-7300 L.A. Varah Ltd., (204) 889-9607 
Inlel Corp., (513) 890-5350 Sheridan Sales Co., (317) 297-3146 Inll Australia 
Euclid KS Lenexa A.J. 
Inlel Corp., (216) 289-0101 Hamilton/Avnet Electronics, (913) 888-89,00 269-1244 

PA Bala Cynwyd MA Newton Inti Austria 
Vantage Sales, (215) 667-0990 Cramer ElectroniCS, (617) 969-7700 Bacher 
Blue Bell Woburn 836396 
Intel Corp .. (215) 542-9444 Hal)lilton/Avnet ElectroniCS, (617) 933-8000 Inti Belgium, Brussels 

TN Johnon .cIty PAD Hanover ~ Inelco Belgium SA, Tel: (02) 660 0012 
Glen While Assoc., (615) 928-0184 Cramer/EW Baltimore, (301) 796-5790 Inti Denmark, Copenhagen 

TX Dallas Hamilton/Avnet ElectroniCS, (301) 796-5000 Scandinavian Semiconductor, Tel: (01) 93 50 90 
Evans & McDowell Assoc., (214) 238-7157 Gallhersbu rg Inti Finland, Helsinki 
Inlel Corp., (214) 661-8829 Cramer/EW Washington, (301) 948-0110 Oy Fintronic AB, Tel: (90) 664 451 
Houston MI Farmington Hills Inti Friince, Sevres 
Evana & McDowell Assoc., (713) 783-2900 Sheridan Sales Co., (313) 477-3800 Tekelec Airtronic, Tel: (1) 027 75 35 

VA Lynchburg Livonia Inti Germany 
Glen White Assoc., (804) 846-4624 Hamilton/Avnet Electronics, (313) 522-4700 Kamberg 

WA Seattle Pioneer ElectroniCS, (313) 729-8500 Jermyn GmbH,Tel: (06434) 6005 
E.S'/Chase Co., (206) 762-4824 MN Edina Muenchen 

Can Ottawa, Ontario Cramer/Bonn, (612) 835-7811 Electronic 
Multilek, Inc., (613) 825-4695 Hamilton/Avnet ElectroniCS, (612) 941-3801 434061 

Inti Belgium, Brussels Minneapolis Quickborn-Hamburg 
Intellnlemalional, Tel: (02) 660 30 10 Industrial Components, (612)831-2666 Alfred Neye Enatachnik GmbH, Tel: (04106) 6121 

Inti Denmark, Copenhagen Ea.1 MO Hazelwood Inll Hong Kong, Kowloon 
Inlel Scandinavia AlS, Tel: (01) 18.2000 Hamilton/Avnet Ele.ctronics, (314) 731-1144 ASTEC International, Tel: 3-687760 

Inti England NC Winslon-Salem Inll Israel, Tel-Aviv 
Crowley, Oxford Cramer ElectroniCS, (919) 725-8711 Eastronics, Ltd., Tel: 475151, 
Inlel Corporalion (UX) Ltd., Tel: (0685) 77 1431 NJ Ceder Grove Inll Italy 
Nentwich, Che.hlre Hamilton/Avnet ElectroniCS, (201) 239-0800 Milan 
Inlel Corporation (U.K.) Ltd .. Tel: (0270) 626560 Cherry HiU Eledra 3S S.P.A., Tel: (02) 3493041 

Inti Franca, Rungls Cedex Cramer/Pennsylvania, (609) 424-5993 Rome 
Inlel Corporalion, S.A.R.l., Tel: (01) 687 22 21 Mt.Laurel Eledra 3S S.P.A., Tel: (06) 81 27290-81 27324 

Inti Germany Hamilton/Avnel Eleclronics, (609) 234-2133 Inti Japan, Yokohama 
Stuttgart Moonachie . Pan Electron, Tel: (045) 471-4773 
Inlel Semiconduclor GmbH, Tel: (0711) 7351506 Cramer ElectroniCS, (201) 935-5600 Inti Netherlands, Amsterdam 
Muanchen NM Albuquerque Inelco Nederland, Tei: (020) 934824 
Inlel Semiconduclor GmbH, Tel: (089) 558141 Cramer ElectroniCS, (505) 265-5767 Inti Norway, Oslo 
WI_nweg Hamilton/Avnet Eleclronics, (505) 765-1500 Nordisk Elektronik (Norge) A/S, Tel: (02) 55 38 93 
Inlel SemicOtiduclorGmbH, Tel: (06127) 2314 NY Hauppauge, L.I. Inti South Africa, Preloria 

Inti Hong Kong, Hong, Kong, Kowloon Componenls Plus, (516) 231'9200 Electronic Building Elements, Tel: 78 92 21 
Ql (Far East) Ltd., Tel: 5-260311 Cramer/L.I., (516) 231-5600 Inti Spain, Barcelona 

Inti Japan, TokyO Rochester Inlerface, Tel: 301 78 51 
Intel Japan Corporalion, Tel: (03) 426-9261 Cramer ElectroniCS, (716) 275-0300 Inti Sweden, Stockholm 

Inti Sweden Hamilton/Avnel ElectroniCS, (716) 442-7820 Nordisk Electronik AB, Tel: (08) 248340· 
Inlel Sweden AB, Tel: (06) 37 53 70 Syracuse Inti SWitzerland, Zurich 

Inti Taiwan, Taipei CramerEleclronics, (315) 437-6671 Industrade AG, Tel: (01) 60 22 30 
Asionics-Taiwan, Inc., Tel: 75 55 82 Hamilton/Avnet ElectroniCS, (315) 437-2642 Inti United Kingdom 
Taiwan Automalion Co., Tel: 393-1115 Weslbury, L.I. Kent 

Hamillon/Avnet ElectroniCS, (516) 333-5800 Jermyn Industries, Tel: (0732) 51174 
OH Beachwood London 

Distributors Sheridan Sales Co., (216) 831-0130 Rapid Recall, Ltd., Tel: (01) 379-6741 
Cincinnati Wambly, Middlesex 

AL Huntsville 
Sheridan Sales Co., (513) 761-5432 G.E.C. Semiconductors, Ltd., Tel: (01) 904-9303 

Hamillon/Avnel Eleclronics, (205) 533-1170 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

MD Glen Burnie Waltham 

Interdesign New Era Sales, (301) 768-6666 Schweber Electronics, (617) 890-84.84 
MI Livonia MD Baltimore 

Inlerdesign 
Giesting & Assoc., (313) 348-9050 Arrow Electronics, (301).247-5200 

MN Minneapolis Rockville 
1255 Reamwood Avenue Field Sales Office, (612) 925-1844 Schweber Electronics, (301) 881-3300 
Sunnyvale, Calilornia 94086 NC Charlotte MI Farmington 
(408) 734-8666 B.T. Funderburk, (704) 377-6901 Sheridan Sales, (313) 477-3800 
TWX: (910) 339-9374 i NJ Cherry Hili Troy 

Barrett Assoc., (609) 429-1551 Schweber Electronics, (313) 583-9242 
Englewood Cliff. MN Bloomington 

International Microcircuits, Inc. Field Sales Office, (201) 567-5585 Arrow Electronics, (612) 888-5522 
NM Albuquerque Eden Prairie ' 

International Microcircuits Inc. 
Shefler-Kahn Co., (505) 265-7077 Schweber Electronics, (612) 941-5280 

NY Endicott 'NC Raleigh 
3000 Lawrence' Expressway Field Sales Office, (607) 754-7406 RESCO, (991) 832-2077 
Sl!lnta Clara, California 95051 Ithaca NJ Moorestown 
(408) 735-9370 Bob Dean, (607) 272-2187 Arrow Electronics, (609) 235-1900 

I 
OH Cincinnati Saddle Brook 

Gie~ting & Assoc., (513) 851-7800 Arrow Electronics, (201) 797-5800 

Sales Offices & Representatives Cleveland Somer.et 
Giesting & Assoc., (216) 621-4240 Schweber Electronics, (201) 469-6008 

CT Hamden Dayton ,NM Albuquerque 

Impact Sales, (203) 281-1331 Field Sales Office, (513) 278-4837 Century Electronics, (505) 292-2700 

MA Waltham Giesting & Assoc., (513) 293-4044 R.V. Weatherford Co .. , (505) 842-0868 

Impact Sales, (617) 893-2850 OR Beaverton NY Blnghampton 
LD Electronics, (503) 649-8556,649-6177 Harvey Federal Electronics, (607) 748-8211 MN Minneapolis 

TX Dallas Farmi"gdele Quantum Sales, (612) 831-8583 
Field Sales Office, (214) 387-0539 Arrow Electronics, (516) 694-8800 WA Redmond. 

Desco-NW ,(206) 455-9325 Southern State Marketing, (214) 38('-2489 Rochester 
Houl/ton ' SChweber Electronics, (716) 461-4000 
Southern State Marketing, Inc., (713) 665-0991 Westbury 

WA Woodenville Schweber Electronics, (615) 334-7474 

Intersl! LD Electronics, (206) 485-7312 OH Beachwood 
Can Markhim, Ontario Schweber Electronics, (216) 464-2970 

Deskin Sales, (416) 495-1412 Cincinnati 
IntersiI, Inc. Montreal, Quebec Sheridan Sales, (513) 761-5432 . 
10900 N. Tantau Avenue Deskin Sales, (514)331-2860 Dayton 
Cupertino, California 95014, Oakville, Ontario Arrow Electronics, (513) 253-9176 , 
(408) 996-5000 Field Sales Office, (416) 845- 5491 PA Horaham 
TWX (910) 338-0228 Vancouver, B.C. Schweber Electronics, (215) 441-0600 
Intersil and AMS are merging with the Intersi! narrie being Deskin Sales, (604) 324-6331 Pittsburgh 
retained Sheridan Sales, (215) 244-1640 
Specific product Information: TX Austin 

Memory ..................................................... (408) 996·5120 
Distributors 

Schweber Electronics, (512) 837-2890 
Alialog Dallas 

Linear ..................................................... (408) 996-5264 R.V. Weatherford, (214) 243·1571 
Analog Devices ...................................... (408) 996-5152 AZ Phoenix Schwaber Electronics, (214) 661-5010 

Discreles Liberty Electronics, (602) 257·1272 Houston 
FETs, Duals, Bipolar .............................. (408) 996-5273 R.V. Weatherford Co., (602) 272-7144' R.V. Weatherford Co., (713) 688-7406 

Timing Devices ........... ; ............................ (408) 996-5255 CA Anaheim Schweber Electronics, (713) 784-3600 
Application engln_ring: ,R.V. Weatherford Co., (714) 547-0891, 633-9633 

I 
UT Salt Lska City 

Contact Appropriat~ Product Marketing Department 'CoataMa .. Century Electronics, (801) 487-8551 
Literature: Schweber Electronics, (714) 556-3880 WA Seattle 

Marketing Services Department .............. (406) 996-5406 EIMonta Inlermark Electronics, (206) 767-3160 
Price and Delivery: Marshal/Industries, (213) 686-1500 Liberty Electronics, (206) 763-8200 

S,ales Department EISegundo R.V. Weatherford, (206) 243-6340 
Placa an order: Liberty Electronics, (213) 322-8100 WI New Berlin 

Distributors Glendale Arrow ElectroniCS, (414) 782-2801 
Sale~Department .............. ... (408) 996-5257, 996-5275 R.V. Weatherford Co., (213) 849-3451 Can Missis .. uga, OntariO 

FOllow-up an order: Irvine Schweber Electronics, (416) 678-9050 
. Sales Department .................................... (408) 996-5278 Marshall Industries, (714) 556-6400 

I 
Montreal, Quebac 

All other information: Mountain Vlaw Zentronics, Ltd., (514) 735-5361 I Marketing Services Department.. ............ (408) 996-5406 Elmar Electronics, (415) 961'3611 Ottawa, Ontario 
Palo Alto Zentronics, Ltd., (613) 236-6411 I 

'R.V. Weatherford Ce., (415) 493-5373 Toronto, OntariO 

I Sales Offlce~ & Representatives 
Pomona Zentronics Ltd., (416) 787-1271 
RV. Weatherford Co., (714) 623-1261 Vancouver, B.C. 
San Diego RAE. Ind. Elect. Ltd., (604) 887-2621 

AL HuntSVille Liberty Electronics, (714) 565-9171 
Ultra Sales, (205) 539-4156 Marshall Industries, (714) 278-6350 

ITT Semiconductors AZ Phoenix R.V. Weatherford Co., (714) 278-7400 
Shefler'Kahn, (602) 257-9015 Sunnyvale 

I SA Caraon Interrnark Electronics, Inc., (408) 738·1111 lIT Semiconductors 
Field Sales Office, (213) 532-3544 CO Commerce City U.S. Division 
Cupertliu) Elmar'Electronics, (303) 287-9611 74 Cemmerce Way 
Field Sales Office, (408) 996-5000 _. Englewood Woburn,Massachusetts 01801 
SanDi~o R. V. Weatherford Co., (303) 761-5432 (617) 935-7910 
Daniels & Doly Sales Co., (714) 560-6266 Wheatridge TWX: 710-342-0764 

CO Boulder Century Electronics, (303) 424·1985 Specifi~ product information: 
R.G. Enterprises, (303) 447-9211 CT Oanbury Product marketing 

FL Cesselberry Schweber ElectroniCS, (203) 792-3500 
g~~~~me~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~: ~1; , EIR, Inc.; (305) 830-9600 I" Hamden 

Ft. Lauderdale Arrow ElectroniCS, (203) 248-3801 , Linear ........................................................ , .......... Ext 233 
Field Sales Office, (305) 772-4122 FL Clearwater Automotive .......................................................... Ext 233 

IL Franklin Park DiplomatiScuthland, (/113) 443-4514 - Application engineering: 
Dekotech, (312) 455-5100 Ft. Lauderdale Contact appropriate Product Marketing Department 
Hinsdale Arrow ElectroniCS, (305) 776-7790 Literature: 
Field aales Office, (312) 986-5303 Hollywood Use address above for mail inquiries 

IN FI.Wayoe Schweber ElectroniCS, (305) 927-0511 'Price and dallvery: 
Delesa Sales, (219) 483-9537 GA Atlanta See list for sales offices 
Indianapolis Schweber Elect,onics, (404) 449-9170 Place an order: 
Delesa Sales, (317) 894-3778 IL Elk Grove Village See list for sales offices 

KS Olathe Schweber Electron,ics, (312) 593-2740 Follow-up an order: 
Electronic Sales Co., (913) 782-2850 MA Billerica Customer Service .' ................................................ Ext 254 

MA Lexington , 
Kierulff ElectroniCS, (617) 667-8331 All other information: 

Field Sales Office, (817) 861-6220 Public Relations .................................................... Ext 230 

\ 
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, ITT Semiconductors (cont) co Denver WA Bellevue 
Cramer/Denver, (303) 758-2100 Hamiiton/Avnet ElectroniCs, (206) 746-87SO 

Sales'Offices & Representatives Hamilton/Avnet Electronjcs; (303) 534-1212 Seattle 
, CT Georgetown Cramer/Seattle, (206) 762-5755 

Hamllton/Avnet Ele,:tronics, (203) 762-0361 Sterling Electronics, (206) 762-9100 
AL . Huntsville North Haven : \ WI MIlWaukee 

" REP, Inc., (205) 881-9270 Cramer/Connecticut, (203)239-5641 Semiconductor Specialists, (414) 257-1330 
AZ Tempe . FL Clearwater Citn Downavlew, Ontario 

Argus Sales, (602) 967-8709 Diplomat/Southland, (813) 433'4514 Cramer/Canada ltd., (416) 661-9222 
CA Encino Holly_od Mla8i ... uga, Onterlo 

Field Sales OIlice, (213) 995-1571 Cramer/Hollywood, (305) 923-8181 Hamilton/Avnet Electronics,.(416) 677-7432 
Mountain View Harnilton/Avnet Sales, (305) 925-5401 Montreal, Quebec 
Nor-Cal Assoc., (415) 961-8121 Orlando I CESCO Electronics ltd .. (514) 735-5511 
Palo Alto Cramer/Orlando, (305) 894-1511 Hamilton/Avnet Electronics,,(514) 331-6443 
Field Sales OI{ice, (415) 961-5265 GA Atlente Ottawa 

, San Diego Oramer/Atlanta, (404) 448-9050 H8{nilton/Avnet Electronics, (613) 725-3071 
littlefield & Smith Assoc., (714) 277-8044 Noreroaa Toronto, OntariO 
Woodland Hilla Hamilton/Avnet Electronics, (404) 448-0800 Westburne Industrial Enterprises, (416) 789-4181 
Interstate Marketing Assoc., (213) 883-7606 IL Elmhurst Vancouver, B.C. 

CO Engl_od Semiconductor Specialists, (312) 279-1000 Cam-Gard Supply, Ltd., (804) 291-1441 
Checkmate Sales Corporation, (303) 773-0666 MI. Prospect. WInnipeg, Manitoba 

FL Casselberry Cramer/Chicago, (312) 593-8230 lieam-Gard Supply, ltd., (204)786-8481 
EIR, Inc., (305) 830'9800 Schiller Park 

" GA Tucker Hamilton/Avnet Electronics, (312) 678-6310 
Field Sales OIlice, {404) 939-6715 IN IndIanapolis 

Lithic Systems REP, Inc., (404) 938-4358 Semiconductor Specialists, (317) 243-8271 
IA Cadar Rapids KS Lenexa 

, 

S & 0 Sales Company, (319) 393-1845 Hamilton/Alinet Electronics, (913) 888-8900 lithic Systems 
IL Elk Grove Village MA Newton 10101Bubb Road , 

Sieger Assoc., (312) 956-0963 Cramar Electronics, (617) 969-7700 P.O. Box 889 Schaumburg , Cramer/International, (617) 969-7700 Cupertino, CA 95014 
Field Sales Office; (312) 884-0990 Greene-Shaw Co., (617) 969-8900 (408) 257-2004 • KS Shawnee Mlaalon Woburn 
Technical Rep, Inc., (913) 782-1177 Hamilton/Avnet ElectroniCS, (617) 933-8000 

MA Lexington MD Gaithersburg 
Litronix Field Sales Office, (617) 861-0880 Cramer/Washington, (301) 948-0110 • Waltham Hanover 

Datcom, (617) 891-4fl00 Hamilton/Avnet Electronics, (301) 796,-5000 litronix, Inc. MD Baltimore MI Farmington ' 19000 Homestead Road CoulbourniOegriep, (311) 247-4646 Semiconduetor Specialists, (313) 478-2700 Cupertino, California 95014 MI LIvonia LIvonia (408) 257-7910 
Giesting Assoc., (313) 477-6060 Hamiiton/Avnet Electronics, (313) 522-4700 TWX: (910) 338-0022 

MN Minneapolis MN Edina 
Nortec Sales, (612) 835-7414/15, 835-4447/48 Cramer/Minnesota, (612) 835-7811 

MO Hazelwood Hamilton/Avnet ElectroniCS, (612) 941-3601 
LSI Computer Systems TRI, (314) 731-5200 MO Hazelwood 

NJ Cherry Hili Hamilton/Avnet ElectroniCS, (314) 731:1144 : 
J.N. Barrett Assoc., (609) 429-1551 Semiconductor Specialists, (314) 731-2400 LSI Computer Systems, Inc. NM Albuquerque K_sClty 1235 Walt Whitman Road Cleveland Enterprises, (505) 345-2481 Semiconductor SpeCialists. (816) 452-3900 Melville, New York 11746 NY Huntington NC Raleigh I (516) 293-3650 Caravan Sales COrp., (516) 692-2839 RESCO, (919) 832-2077 
LIverpool Winston-Salem 
Field Sales OIlice, (315) 451-5980 Cramer/Winston-Salem, (919) 725-8711 

Sales Offices & Representatives Rochester NJ Cad8rGrove 
L-Mar Assoc., (716) 328-5240 Hamilton/Avnet ElectroniCS, (201) 239-0800 
Valley Cottage Cherry Hili AZ Scottsdale 
LRC Asspc., (914) 834-7973 Cramer/Pennsylvania, (609) 424-59,93 Spectre Sales Co., (602) 948-8888 

OH Centerville Little Falls CA San Diego 
Field Sales OIlice, (513) 435-3750 IPC/Diplomat, (201) 785-1830 Mesa, (714) 278-8021 
Cincinnati Moonachie IL Elk Grove Village " 
'Giesting Assoc., (513) 851-7800 ,Cramer/New Jersey; (201) 935-5800 Sieg~r Assoc., (312) 956-0963 

PA wayne Mt. Leurel MN MInneapolis 
Field Sales Office, (215) 888-6990 Hamilton/Avnet ElectroniCS, (609) ~4-2133 Quantum Sales, (612) 831-8583 

TX D.II.s NM Albuquerque NH Merrimack 
Field Sales Office, (214) 243-7851 Cramer/New Mexico, (505) 265-5767 Mech Tron Company, (603) 424-5300 
West & Holfman, (214) 661-9400 Hamllton/Avnet ElectroniCS, (505) 785-1500 NJ wallington 

WA 'IIIkwila NY Ea.t Syracuse , Comp-Tech Sales, (20 1 i 935-5454 
General Electronics; (206) 575-4030 Cramer/Syracuse, (315) 437-6671 NY Melville 

Can Toronto, Ontario Hamilton/Avnet ElectroniCS, (315) 437-2642 Sales Office, (518) 293-3650 
Field Seles Office, (418) 625-9022 Freeport Inti Argentina, Buenos Alre. 

Milgray ElectroniCS, (516) 546-6000 Nuclex, Tel: 46-9549 
Hauppauge 

Distributors Cramer/Long Island, (516) 231-5600 
Rochester . , . 

Micro Components Huntevllle Cramer/Rochester, (716) 275-0300 AL 
Hamilton/Avnet ElectroniCS, (7j6) 442-7820 Hamilton/Avnet ElectroniCS, (205) 533-1170 
Westbury, L.I. Micro Components Corp. AZ Phoenix 
Hamilton/Avnet ElectroniCS, (516) 333-5800 99 Bald Hill Road Cramer/Arizona, (602) 267-7321 

OH Cleveland Cranston, Rhode Island 02920 Hamilton/Avnet Electronics, (602) 275-7851 
Cramer/Cleveland, (216) 248-8400 (401) 46a.BOoo CA Culver City 
Hamilton/Avnet ElectroniCS, .!216) 461-1400 TWX: (710) 361-1757 Avnet 

522-8220 Dayton 
Hamilton/Avnet ElectroniCS, (513) 433-0810 Hamilton 
NASCO, (513) 253-8843 522-8200 , 

PA Pltteburgh Sales Offices & Representatives Irvine 
Semiconductor SpecialiSts, (412) 781-8120 Cramer/Los Angeles, (714) 979-3000 

TX Dalla. AZ Phoenix Mounteln VI_ 
CramerfTexas, (214) 661-9300 TOWard Engineering Assoc., (602) 955-3193 Hami~on/Avnet Electronics (415) 961-7000 
Hamilton/Avnet ElectroniCS, (214) 661-8661 CA Palos Verdes Estatee San Carlos Vedax (213) 378-3885 Sterling ElectroniCS, (415) 592-2353 ' Sterling Electronics, (214) 357-9131 

SanJosa Houston S8n'Dlego 
Hamilton/Avnet ElectroniCS, (713) 526-4661 Allgood-North (408) 288-8731 Cramer/San Diego, (714) 56$-1881 
Sterling ElectroniCS, (713) 627-9600 CO LIttleton Hamilton/Avnet ElectroniCS, (714) 279-2421 

UT Salt Leke City The McCarthy Co., (303) 771-1636 
'. Sunnyvale 

Hamilton/Avnet ElectroniCS, (801) 262-8451 FL Hollywood 
Cramer/ElectroniCS, (408) 739-3011 A P Assoc., (305) 987-6720 
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Micro Compo'nents (cont) 

IL 

MA 

MN 

ChicagO 
M and S Sales, (312) 992-1053 
Westboro 
Technical Marketing Services (617) .366-6462 
Minneapolis 

, Sladare Assoc., (612) 545-5663 
NY . H_petaed 

OH 

VA 

WA 

Can 

inti' 

Inti. 

Inti 

Inti 

Kehgan Sales COrp., (516) 539-2300 
RocheItlr 
Millon C. Mathews Co., (716) 271-1910 
Cincinnati 
Makin Assoc., (513) 871-2424 
CleVeland . 
Makin Assoc., (218) 464-4330 
Lynchburg . 
Manufacturers flap, (804) 384-5238 
Seattle . 
Blair-Hirsh, (206) 783-3423 
Dein MIlia, ant 
J-Tronics, (416) 429-8324 
India, Hyderbad 
S. Benkate 
Japan,Tokyo 
Nippon Imex, 321-4415 
Taiwan, Tslpel . 
Sinoca Enterprise, 515864 
WeatGannany 
Tublngen ". . 
Matronic Electronics Bertriebes Gmbh 7073-24-
331 
Ubarllngen 
Intersecos ElectroniC Bauteile Co. 

Micro Networks· 

Micro Networks Corporation 
324 Clark Street . 

. WOrchester, Massachusetts 01606 
(617) 852-6400 J \ 

Sale. Offices & Representatives 

AZ r.tnpe 
Sedco Sales, (602) 968-n91 

CA f Burlingame 
Leddy Assoc., (415)969-8313 
C.nog.Park 
CEM, Inc., (213) 684-7867 
Santa Ana 
CEM, Inc., (714) 835-2702 i 

CO P.rker 
Technology Mark8tlng Assoc., (303) 641-3435 

CT Mlddlefon . 
John E. Boeing, (203) 832-1892 

FL Wlntar Park 
Young & Lawrence Assoc., (305) 647-6929 

HI Honolulu 
Aloha Assoc., (608) 941-1575 

IL Oak Grove 
I Oaais Sales, (312) 640-1850 

IN Ft.Wayne 
TX Sales, (219) 489-4447 

KS Overland Park 
Ensco-Rap.,,(913) 381-7557 

MA Lexington 
John E.jl09ing, (617) .862-2500 
Worcester 
Micro Net,works Corp., (617) 852- 5400 

• MD J.uthervule 
Houck Assoc., (301) 296-8021 

lit Detroit 
Rathsburg Assoc., (313) 882-1717 

MN Mlnnaapon. ' 
Befa'Engineering, (612) 546-22t5 

MO St. Loul. 
Ensco-Rep., (314) 587-3935 

NM Albuquerqu. 
Technology Marketing ASsoc., (505) .298-4321 

NY J .... 1ca 
5-J Sales 'Assoc., (212) 291-3232 
Syracuae 
NyCOl1l, (315) 437-8343 

DH Chagrin Fane 
Midwest Marketing Assoc., (216) 247-6655 
Dayton 
Midwest Marketirig Assoc., (513) 433-2511 

PA. King of Pruula. -
Rlvco, (215) 265-5211' 

TX Danes 
J.CI8), Company, (214) 350-1281 
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WA Seattle 
Datacom Assoc., (206) 285-2525 

Can Oakville, Orltarlo 
Haltronics Ltd., (416) 844-2121 

Micropac Industries 

Micropac Industri~s, Incorpcrated 
905 East Walnut Street 
Garland, Texas 75040 
(2t4).272-3571 
TWX: (910) 860-5186 
'All other Information: 

All Inquiries: Marketing Department .......... Ext 20, 21, 24 

Sales Offices & Representatives 

,AZ Tempe 
Argus Sales, (602) 967-8709 

CA Loa Altos 
StouHoeswick, (415) 848-3265 
Palo Alto 
Westem International Trade Corp., (415).321~1240 
San DIego 
Mesa, (714) 278-8021 
Santa Ana 
Rical Assoc., (714) 557-6543 

'CO Parker 
Cornpcnent Sales, (303) 641-2650 

FL Margate 
OXl, (305) 971-7880 
St. Petersburg 

.QXI, (813)821-2281 
WintarPark 
QXI, (305) 645-4733 

IL· Des Plaines 
Coombs Asscc., (312) 298-4830 

MA Burlington 
Cootad Sales, (617) 273-1520 

MD .Bladanaburg 
Della III Assoc., (301) n9-09n" 

MI AnnArbor 
P-M Sales Co., (313) 973-9450 

MN St. Paul 
Magner & Assoc" (612) 483-0657/58 

MO . Grandview ' 
Beneke & McCaul, (816) 765-2998 

NJ Rldgefteld 
Rlcal Assoc., (201) 945-6250 

NY Syracuea. 
f2-ElectroniCs, (315) 483-8592 

OH Cleveland 
Del Steffen & Assoc., (216) 481:a333 

Dayton' " 
Charles V. Clark. Co. , (513) 435-3000 

. Del Steffen & Assoc., (5~) 293-3145 
PA Ft Washington 

BGR Assoc., (215) 643-4111 
TX Dallas . 

Technical Marketing, (214) 267-3~1 
WA Bellevue 

/ Ouadra Sales, (208) 454-4946 
WI Greendale 

CoombS Assoc., (414) 421-2300 
Inti England, Bucklnghamshlre 

GDS Sales, Lid. 
Inti Franc., p.rla 

Comptoir COmm.ercial D'imporlation 
Inti G.nnany, ~unchan 

Nuclatron Vertrlebs-GbmH' 
inti Japan, Tokyo 

Protech, Inc. 
hrl. . Switzerland, Zurich 

Egli-Fischer & Co., Lid. Zurich 

Micro Power Systems 

Micro Power Systems 
3100.Alfred Street 
Sante· Clara, CaUfornia 95050 
(408) 247-5350 
TWX: (910) 338-Q154 

Mitel Semiconductor 

Mitel Semiconductor Inc. 
18 AirpOrt BJvd. 
Bromont, Quebec, Canada, JOI: 1LO 

(514) 534-2321 
Telex: 05-267474 
Specific Product Information: 

Siltek CMOS ............................................ Stan Whitehead 
Telecommunicalion ........... , ...... : .................. :·. Tam Nguyen 

Appijcatlon Engineering: 
Si~ek CMOS ... , ... , ... ,~ ............. , ............... , ..... Tam ,Nguyen 
Telecommunication .................................. " ... Tam Nguyen 
Custom LSi ................................................... Tam Nguyen 

Literature: 
................................. : .................... , ............ Wendy Hartley 

Place an Ord.r: 
See list, of sales offices, representatives and dis, 
tributors. " 

Follow-up an Order: , 
................. , ..... , ........................................... Armand POirier 

All Other Information: 
...... :: ............................... ", ......................... Stan Whi~ehead 

SiIles Offices & Represent~tlves 

CT 

IL 

IN 

MD 

MA 

MI 

NJ 

NY 

OH 

TX 

Can 

Inti 

Inti 

Inti 

l,nll 

Inti 
. \ \ 

Inti 

Inti 

Inti 

Tntl 

Inti 

Orange 
Contact Sales, (203) 932-5856 
Elk Grov. Village 
Sieger Assoc., (312) 956-0963 
Carm.1 
Giesting Assoc .. (317) 844-8171 
Baltimore 
Coulboume-DeGrief, (301) 247-4646 
Burlington 
Contact Sales, (6F) 273-1520 
L1vonl. 
Giesting Assoc., (313) 477-6080 
Haddonfield 
Mesa Technical Assoc" (609) 419-9531 
ogdensburg 

\ Mitel Semiconductor, (315) 393-1212. 
yelley COttage . 
,L.R.C. Assoc., (914) 634~7973 
Cincinnati 
Giesting Assoc., (513) 851-7800 
Dayton 
Giesting Assoc., (513) 293-4044 
Gallon 
Giesting Assoc., (419) 4sS-3737 
Dallas . 
William Reese Asscc., (214) .838-6575 
. Houston ' 
William Reese Assoc., (713) 621-::\134 

. Bromonl, Quebec 
Mitel Semiconductor, (514) 534-2321 
Montreel, Quebec 
Kaylronics Lid., (514) 487-3434. 
Ottawa,Ontarlo 
Mitel Corporation Ltd., (613) 592-2122 
Toronto, Ontario' .• 
Kaylronics Ltd., (41~) 638-5511 
Vancouver, B.C, 
Kaylronics Ltd., (604) 589-7611 
Austria, Wlen 
Bacher Elektronische, Tel: 022-837152 
Belgium, Brus .. 's ' 
Sidelec NV, Tel: 35-97-91 
Denmark, Copenhagen . 
Mer-EL AlS, Tel: (01) 20-74-44 
Finland, Halslnkl 
Yleiselektroniikka Oy, Tel: 90-558-841 
France, Sevres 
Tekelec-Airtronic, Tel: 626-0235 
Gennany, Munich 
SiHek GmbH, Tel: 08917853185 
Ireland, Shannon 
Mitellntemational Ltd., Tel: 061-61651 
,Japan, Tokyo .. 
lEE Corporation, Tel: 03-715-5724 
Norway, Strommen 
~telco AIS, Tel: 472-702272 
l>wltzerland, Zurich 
Dimos A.G., Tel: 01-61-61-40 

Distributors 

CA LoaAng .... 
Energy Electronic Products, (213)670-7880 
Sante Clara 
Recoil Electronics, (408) 984-0400 
Newport Beach. . 
Semicomp Corp., (714) 833-3070 . 
Sunnyv.1e 
Semicornp Corp., (408) 736-2330 
San Diego 
Semicomp Corp., (714) 580'0373 

IL Des Plain.. ' 
Edmar Electornics, (312) 298-8580 
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Mitel Semiconductor (cont) MA Andover MD Beltimore 
Stan Karandanis, (617) 475-8883 Arrow Electronics, (2.o2) 737- 1700 

IN Indlanapolla Framlng!)am Columbia 
Sheridan Sales, (317) 547-7777 Russ French, (617) 655-7.07.0 Technico, (301) 461-2200 

MA Burlington Needham Heights Gaithersburg 
Zeus Components Inc., (617) 273-.075.0 COMP REP Assoc., (S17) 444-2484 Kierulff ElectroniCS, (301) 94$-.025.0 

MD Baltimore MD Baltimore MI Farmington 
Radio Electric Service Company, (3.o I) 823-007.0 Monolithic Sales, (301) 294-2444 Diplomat/Northland, (313) 477-32.0.0 

NJ Little Falls Rockville MN Bloomington 
Diplomat/IPC Corp., (516) 921-9373 Monolithic,Sales, (3.oI) 34.0-213.0 Arrow Electronics, (612) 888-5522 
Springfield MI Grosse Point Hall-Mark ElectroniCS, (612) 884-9.056 
Federated Purchaser, (2.oI) 376-890.0 Gre;'ner Assoc., (313) 499-.0188 MO Earth City 

NM Albuquerq\18 MN MinneapOlis Hall-Mark ElectroniCS, (314) 291-535.0 
Century ElectroniCS, (5.o5) 292-27.0.0 Nortec Sales, (612) 835-7414 NC Raleigh 

NY West Babylon, L,t. MO Ballwin . Hall-Mark ElectroniCS, (919) 832-4465 
Delmar ElectroniCS, (516) 42.0-1234 Rush and West, 394-7271 NJ Moorestown 
Roc!)aster NC Ralelg!) Arrow Electronics, (6.09) 235-1900 
Rochester Radio, (716) 454-760.0 REP,lnc., (919) 851-3.0.07 Rutherford 
Rome NJ Teaneck Kierulff ElectroniCS, (2.ol) 935-212.0 
Rome Electronics Inc., (315) 337-54.0.0 R.T. Reid Assoc., (2.ol) 692-.0200 SaddlebroClk 
Elmsford NY Rocheater Arrow Electronics, (2.01) 797-58.0.0 
Zeus Components Inc., (914) 592-412.0 L-Mar Assoc., (716) 392-524.0 NM Albuquerque 

OH Cincinnati Syracuse Century ElectroniCS, (505) 292-27.0.0 
Sheridan Sales Co., (513) 761-5432 L-Mar Assoc., (315) 437-7779 NY BuffalO 

TX Dallaa. OH Cincinnati Summit Distributors, (716) 884-345.0 
KA Electronic Sales, (214) 634-787.0 Makin Assoc., (513) 871-2424 Farmingdale -

WA TIIkWila Cleveland Arrow ElectroniCS, (51S) 694-68.0.0 
General ElectroniCS, (2Q6) 243-5141 Makin Assoc., (216) 464-433.0 Fishkill 

WI Mequon PA Horsham Arrow Electronics, (914) 896-753.0 
LakevlelN ElectroniCS, (414) 377-825.0 CMS Marketing, (215) 672-83.0.0 Rochester 

UT Salt Lake City Philadelphia Summit Distributors, (716) 334,811.0 
Century ElectroniCS, (8.oI) 487-8551 Nat,Moskowitz, (215) 677-74.06 Woodbury 

Can Montreal, Quebec TX Garland Diplomat Electronics, (516) 921-9373 
Future ElectroniCS, (514) 735-5775 Bob Rainwater, (214) 233-5883 OH Cleveland 
Vancouver, B.C. Richardson Arrow ElectroniCS, (216) 464-200.0 

I 
Future ElectroniCS, (6.04) 261-1335 West & Hoffman Assoc., (214) 661-94.0.0 Dayton 
Vancouver, B.C. UT Sail Lake City Arrow ElectroniCS, (513) 253-9176 
Conti ElectroniCS, (604) 324-.05.05 Waugaman Assoc., (8.01) 277-8911 OK TIll .. 

WA Bellevue Hall-Mark Electronics, (918) 835-8458 
Northwest Marketing, (2.06) 455-5846 OR Portland 

Mitsubishi Electric Corp. 
Can Milton, OntariO Almac/Stroum ElectroniCS, (5Q3) 292-3534 

Cantec Representatives, (416) 457-4455 PA Horsham 
Ottawa, OntariO Pioneer/Delaware Valley, (215) 674-5710 

Melco Sales, Inc. Cantec Representative, (613) 225-.0363 TX Austin 
7.045 North Ridgeway Ave. Pierre Ponds, Quebec Hall-Mark ElectroniCS, (512) 837-2814 
Lincolnwood, Illinois 6.0645 Cantec Representatives, (416) 457-4455 Dallas 
(312) 973-2000 I Hall-Mark ElectroniCS, (214) 231-5101 

Melco Sales, Inc. Quality Components, (214) 387-4949 
Houston 3.030 East Victoria Street Distributors Hall-Mark ElectroniCS, (713) 781-6100 Compton, California 90221 
Sterling ElectroniCS, (713) 627-98.0.0 (213)537-7132 AL Hu.ntsville UT Salt Lake City 

Hall·Mark Elec;tronics.(205) 837-8700 Calron Electric Supply, (8.01) 487-7451 
AZ Phoenix Century ElectroniCS, (801) 487-8551 

Monolithic Memories, Inc. Kierulff ElectroniCS, (6.02) 272-7331 WA Seattle 
Sterling Electronics, (6.02) 258-4531 Almac/Stroum ElectroniCS, (206) 763-23.00 

CA Los Angeles Intermark ElectronicS, (206) 767-316.0 
Monqlithic Memories, Inc. Kierulff ElectroniCS, (213) 685-5511 WI West Allis 
1165 East Arques Avenue Sterling Electronics, (213) 767-503.0 Hall-Mark Electronics, (414) 476-127.0 
Sunnyvale, Ca. 94086 PalO Alto Can Montreal, Quebec 
(408) 739-3535 Kierulff Electronics, (415) 968-6292 Future ElectroniCS, (514}135-5775 
TWX: (91.0) 329-9229 San Carlos Toronto, Ontario 

Sterling ElectroniCS, (415) 592-2353 Future Electronics, (416) 677-7820 
Sen Diego 

Vancouver, B.C. 

Sales Offices & Representatives 
Intermark Electronics, (714) 279-52.0.0 Future Electronics, (6.04) 261-1355 
Kierulff ElectroniCS, (714) 278-2112 
Santa Ana 

AL Huntavllle Intermark ElectroniCS, (714) 54.0-1322 
Rep, Inc., (2.05) 881-927.0 Sunnyvala MOS Technology 

AZ ScOtlaej81e Intermark ElectroniCS, (4.08) 738-1111 
Summil. Sales, (602) 994-458,7 Woodland Hills MOS Technology, Inc CA EI8egundo Semiconductor Concepts, (213) 884-456.0 Valley Forge Corporate Center Varigon Assoc., (213) 679-0621 CO Denver 95.0 Rillenhouse Road Huntington Beach Kierulff ElectroniCS, (;3.03) 371-650.0 Norristown, PA 194.01 Dick Siemiatkowski, (714) 556-1216 Wheatridge (215) 666-7950 Mountain V1_ Century Elect.ronics, (3.03) 424-1985 TWX: (51.0) 660-4.033 Thresum Assoc., (415) 379-6617 CT. Hamden Specific product Information: San Diego Arrow ElectroniCS, (2.03) 248-38.01 ' Local Representative or Regional Sales Director: Lilliefield.& Smitti, (714) 277-8.044 FL Clearwater Eastern U.S.: Jericho, NY (516) 822-424.0 Sen Jose Diplomat/Southland, (813) 443-4514 Westem U.S.: Irvine, CA (714) 833-160.0 " Mike Feldtman, (4.06) 629-8119 Ft. Lauderdale Literature: CO WheBtridge Arrow ElectroniCS, (3.05) 776-779.0 Local Representative or Regional Sales Director, written WaugmanAssoc., (303) 423-1.020 Hall-Mark ElectroniCS, (305) 971-928.0 inquiries to above address, Attn: Marketing Department CT North Haven Orlando ' Price and delivery: COMP REP Assoc., (2.03) 239-9762 Hall-Mark ElectroniCS, (3.05) 855-4.02.0 Local Representative or Regional Sales Director FL Clearwater IL Elk Grove Village Place an order: Dyne-A-Mark, (813) 441-47.02 Hall-Mark ElectroniCS, (312) 437-88.0.0 Local Representative or Regional Sales Director Ft. Lauderdala Kierulff Electronics, (312) 640'.0200 All other information: Dyne-A-Mark, (3.05) 771-6501 KS Lenexa Local Representative or Regional Sales Director GA TIIcker Hall-Mark Electronics, (913) 888-4747 
REP, Inc., (4.04) 938-4358 MA Billerica 

IL McHenry Kierulff Electronics, (617) 935-5134 
Ed Raether, (815) 385-8767 Burlington Sales Offices & Representatives 
Rolling Meadows Lionex, (617l 272-9400 
Sumer, (312) 394-4900 Woburn AL Huntsville 

KS Olathe Arrow ElectroniCS, (617) 933-813.0 Currie, Peak & Frazier,. (205) 536-5650 
Rush and West, (913) 764-2700 
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MOS Technology (cont) 

AZ 

CA 

CO 

. FL 

MA 

MD 

NC 

NJ 

NY 

OK 

O~ 

PA 

TX 

WA 

Phoenix 
· Toward Engineering Assoc., (602) 955-3193 
· Hayward . 
MOS Technology, (415) 881-8080 
Irvine 
MOS Technology, (714) 833-1600 
Boulder 
A.G. Enterprises, (303) 447-9211. 

· Orlando 
Currie, Peak & Frazier, (305) 655-0643 
Waltham 
Orion Group, (617) ego.,3777 
Baltimore 
Bernard White & Company, (301) 464-5400 
Gratinaboro . 
Currie, Peak & Frazier, (919)273-3040 
Nutley. . 
Falk Baker,Assoc., (201) 661-2430 " 
Jerico 
MOS Technolpgy, (516) 822-4240 
Syracuse I" 
Labronics, (315) 454-9314 .. 
Centerville 
McShane, Inc., (513) 435-3530 
Medina 
McShane; Inc., (216) 725-4568 
1\IIsa . 
Norvell Assoc., (918) 633-1247 
Eugene 
J.A. Tudor & Assoc., (503) 686-1252 
Portland 
J.A. lUdor & Assoc., (503) 266-5154 
K)ng of Prusala 
Riveo, (215) 265c5211 
Dalhls 
Norvell Assoc.,"(214) 350-6771 
Houl!fOn 
Norvell Assoc., (714) 777-1666 
Seattle 
J.A. Tudor & Assoc.,(206) 682-7444 
Spokane . 
J.A. Tudor & Assoc., (509) 327-3326 

Mostek Corp. 

Mostek Corporation 
1215 Wesl Crosby Road 
Carrollton, Texas 75006 
(214) 242,0444 
TWX: (910) 860-5945 
Telex:700423 

AL 

CA 

CO 

CT 

FL 

GA 

IL 

IN 

KS 

MA 

Sares Offices & Representatives 

Huntaville 
Beacon Associates. (205) 881-5031 
Irvine 
Regional Sales Office, (714) 549-0397 
Loa Altos 
Regional Sales Office, (415) 941-3030 
Redwqod City 
James Heaton Co., (415) 389-4671 
San Diego . 
Harvey King, (714) 566-5252' 

I Wheatrldge , 
Waugaman Associates, (303) 423-1020 
W. Hartford . 
New England Technical Sales. (203) 236-4705 
CIe_ater 
Dyne-a-Mark Corp., (813) 441-4702 
Fort Lauderdale 
~:,&;Mark Corp., (305) nt-6501 

Beacon.Associates, (404) 351-3854 
Tucker 
Regional Sales Office, (404) 834-0330 
ROiling Meadow. 
$umer, Inc:, (312) 394-4900 
Ft.Wayna . 
Electro Reps, (219) 143-4611 
Incll8napoll. 
Electro Reps, (317) 25.5-4147 
Jeffersonville 
Electrb RePs, (502) 567-8265 

. Olathe 
Rush & West AssOCiates, (913) 764-2700 
Burilngton 
New England Technical Ssles, (617) 272-0434 
Waltham 
Regional Ssles Office, (617) 899-9107-
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MD 

MI 

MN 

MO 

NC 

NJ 

NM 

NY 

OH 

PA 

TN 

TX 

UT 

WA 

WI 

Cen 

AZ 

CA 

CO 

,CT 

FL 

GA 

IL ! 

IN 

MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Glen Burnie 
New Era Sales, (301) 766-6666 
Grosse Point Park' . 
Greiner AssOCiates, (313) 499-0168 
Minneapolis 
HMR Inc., (612) 920-6200 
Regional Sales O(llce, (612) 566-5610. 
Ballwin 
Rllsh & West AsSOCiates, (314) 394-7271 
Charlotta 
Beacon AsSOCiates, (704) 525-7412 
East Hanovar' . 
HLM Associates, (201) 386-0794 
Morria Plalna 
HLM AssociateS, (201) 539-6050 
Albuquarqua 
Waugaman Associates, (505) 294-1436 
Liverpool . 
James Sample AsSOCietes, (315)" 456-4775 
Northpolnt 
HLM Associates, (516) 757-1606 
Rocheatar 
James Semple ASSOCiates, (716) 544-8563 
Breckaville 
Regional Sales Office, (206) 526-8747 
Cincinnati 
Makin Assocllites, (513) 671-2424 
Fort Washington . 
'Regional Sales Office, (215) 626-9050 
'Horsham 
CMS Marketing, (215) 672-8300 
OakRidge 
Beacon Associates, (615) 482-2409 . 
Carrollton . 
Regional Sales Office, (214) 242-0444 
Dalla. 
West & Hoffman, (214) 661-9400 
Selt Lake CIty . 
Waugaman Associates, (60t) 277-6911 
Tukwila 
'General Electronics, (206) 243-5141 
Milwaukee 
Sumer, Inc., (414) 259;-9060 
Downsvlew. Ontario 
Weber ElectroniCS, (416) 636-1322 
Polnta Claire. auabec 
Weber ElectroniCS, (514) 661-1369 

Distributors 

Phoenix 
Cramer Electronics, (602) 267-7321 
Kierulff Electronics, (602) 273-7331 
Irvine , 
Cramer EleCtroniCS, (213) 771-8300 
LosAngelea 
Kierulff ElectroniCS, (714) 636-1030 
PaloA"o 
Kierulff Electronics, (415) 988-6292 
Sen Diego 
Cramer ElectronicS. (714) 565-1861 
Kierulff ElectronICs, (714) 278-2112 
SentaAna ' 
Intermark EljlClronics, (714) 540-1322 
Sunnyvale '. 
Cramer ElectroniCS, (408) 739-3011 
Danver . . 
Cramer ElectroniCS, (303) 758-2100 
Kierulff Electronics, (303) 371-6500 
Hamden 
Arrow ElectronicS, (203) 248-3807 
North Havan 
Cramer Electronics, (203) 239-5641 
Clearwater 
Diplomat/Southland, Inc., (813) 443-4514 
Ft. Lauderd8le 
Arrow ElectroniCS, (305) 178-7190 
HOllfwood. . 
Crame( EI8ctronics, (305) 923-8181 
Orlando 
Cramer ElectroniCS, (305) 894-1511 
Atlanta 
Cramer Ijlectronics, (404) 448-9050 
Elmhunlt 
Semiconductor SpeCialists, (312) 279-1000 

~am~:ronics, (312) 593-8230 
Skokie 
Bell Industries, (312) 965-7500 
AnderSOn . 
Graham Electronic Supply, (317) 844-8837 
Fort Wayne 
Fort Wayne ElectroniCS, (219) 423-3422 

MA 

MD 

MI 

MN 

MO 

NC 

NJ 

NM 

NY 

" 
Indianapolis 
Graham Electronic Supply, (317) 634-8202 
Semiconductor S~ecialists, (317) 243-8271 
Lafayetta 
Graham Electronic Supply, (317) 423-5564 
Muncie 
Graham Electronic Supply, (317) 288-6837 
Billercia 

'l(l,erulff ElectroniCS, (617) 667-8331 
N~n . 
Cramer Electronics, (617) 969-7700 
Baltimore 
Arrow ElectroniCS, (202) 737-1700 
Columbia 
Technico, Inc., (301) 461-2200 
Galthereburg 
Cramer Electronics, (301) 948-0110 
Farmington 
Semiconductor Specialists, (313) 478'2700 
Edina 
Cramer ElectroniCS, (612) 835-7811 
Minneapolla 
SemiconductOr SpecilllSts, (612) 854-8841 

• Stark Electronics, (612) 332-1325 
Hazelwood 
Se",iconductor specialists, (314) 731-2400 
Kansa. City 
Semiconductor Specialists, (816) 452-3900 
St, Loula' . , 
Olive Industrial ElectroniCS, (314) 863-7600 
. Winston Salem 
Cramer Electronics. (919)725-8711 
Cherry Hili 
Cramer Electronics, (609) 424-5993 . 
Moonachie 
Cramer ElectroniCS, (201) 935-5600 
Morrestown 
Arrow ElectroniCS, (609) 235-1900 
Sacldlebrook 
Arrow ElectronicS, (201) 797.-5600 
Albuquerque J. 
Cramer ElectroniCS, (505) 2,,5-5767 
Buffalo 
Summit Electronics, (716)884-3450 
East SyraCuse 
Cramer Electronics, (315) 437-8871 
Farmingdale 
Arrow Electronics, (516) 694-6800 
Fishkill 
Arrow ElectroniCS, (914) .896-1530 
Hauppauge, L.I_ . 
Cramer Electronics. (516) ~1-56oo 
Roche.tar 
Cramer ElectroniCS, (716) 275-0300 
Summit ElectroniCS, (716) 334-8110 

OH Beachwood 
'. ArrOw ElectroniCS, (216) 464-2000 

. Cleveland 
Cramer ElectroniCS, (216) 248-8400 
Dayton 

PA 

Arrow Electronics, (513) 253-9176 
Semiconductor SpecialiSts, (51;3) 278-8400 
Pittsburg 
Semiconductor Specialists; (412) 781-6120 
Dallas . . TX 

UT 

WA 

Cramer ElectroniCs, (214) 661.9300 
Quality Components, (214) 387-4949 
Houston 
Quality Components, (713) 777-7116 
~alt Laka City 
Calron Electronic Supply, (8Ql) 467-7451 
Diplomat/Alta ElectroniCS, (601) 466-7227 
Seattle 
Cramer Electronics, (206)762-5755 
Kierulff ElectroniCS, (206) '783-1550 

WI . Milwaukee . 

Can 
Semiconductor Specialists. (414) 257-1330 
D_nsvl_. Ontario . 
Cramer ElectroniCS, (416) 661-9222 
Montreal. P.Q. 
.Prelco Electronics, (514) :j81/-8051 

Motorol, Semiconductor 

Motorola Semiconductor Products 
SOO5 East McDowell Road 
Phoenix, Arizona 85008 
SpeCific product information: 

Contact nearest district saJes office or franchised dis
tributor 

Appllcstion engineering: 
Sea ProduCt information 

Utereture: 
See above 
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Motorola Semiconductor (cont) 

Price and delivery: 
Direct' contact with the proper people in the I"ctory, il 
required, can be made through one 01 the sales offices 
or distributors. 

Place an order: 
See Price & Delivery 

Follow-up an order: 
See above 

AL 

AZ 

CA 

CO 

CT 

DC 

FL 

IA 

IL 

IN 

KS 

MA 

, NC 

NJ 

NY 

OH 

OK 

OR 

PA 

SC 

TN 

Sales Offices & Representatives 

Huntavllle 
. Motorola, (205) 533-1650 
Phoenlz 
Motorola, (602) 994-6326 , 
Scottsdale 
Motorola, (602) 949-38l.1 
Encino 
Motorola, (213) 986-6850 
San Diego . 
Motorola, (714) 680-4644 
'San Jose 
"Motorola, (408) 985-0510 
Santa Aria 
Motorola, (714) 634-2844 
Denver . 
Motorola, (303) 773-6800 . 
Hamden. 
Molorola, (203) 281-0771 
Washington, D.C. 
Motorola, (301) 577-2600 
Ft_ Lauderdale 
Motorola, (305) 584-6000 

Msitland 
Motorola, (305) 644-3422 
Pompano Beach 
Motorola. (305) 291-4333 

( St. Petersburg 
Motorola, (813) 576-6030 
Cedar Rapids 
Motorola, (319) 393-8632 
Franklin Park 
Motorola, (312) 576-2788 

. Schaumburg 
,/Motorola, (312) 576-5518 

Schiller Park 
Motorola, (312) 678-7205 
Ft. Wayne 
Motorola, (219) 485-1691 
Indianapolis 
Motorola, (317) 849-7060 
Mi •• lon 
Motorola, (913) 384-3050 
lexington 
Motorola, (617) 861-1350 
Benton Harbor 
Motorola, (616) 857-2159 
Garden City 
Motorola, (313) 261-6200 
Minneapolis 
Motorola, (612) 545-0251 
St. Louis 
Motorola, (314) 872-7681 
Raleigh 
Motorola, (919) 78.2-7604 
River Edge . 
Motorbla, (201) 488-1200 
Fiahklll 
Motorola. (914) 896-8970 
Hauppauge. 
Motorola, (516) 23l-9000 
Rochester 
Motorola, (716) 381-7220 
Syracuse 
Motorola, (315) 454-9373 
Cleveland 
Motorola. (216) 461-3160 
Dayton 
Motorola. (513) 294-22.31 
Worthington 
Motorola, (614) 846-9460" 
Tulsa 
Motorola, (918) 664-5227 
Portland I 
Motorola, (503) 297-2235 . 
Ft. Weshlngton . 
Motorola, (215) 643-4500 
Columbia 
Motorola, (803) 788-0585 
Knoxville 
Motorola, (615) 690-.5592 

\ 
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TX 

WA 

WI 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

.Intl 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Dallas 
. Motorola, (2)4) 661-9829 
Houston 
Motorola, (713) 688-4583 
Bellevue 
Motorola, (206) 455-3700 
Wauwatosa 
Motorola, (414) 476-5554 
Downsvlew, Ontario 
Motorola Semiconductor Products, (416) 661-
8400 
Ottawa, Ontario 
Motorola Semiconductor Products, (613) 729-
4361 
Montreal, P.Q. 
Motorola Semiconductor Products, (514) 731-
6681 
Vancouver, B.C. 
Motorola Semiconductor Products, (604) 985-
3141 / 
Argentina, Buenos Aires 
Motorola International, Tel: 46/7436 
Australia, Sidney •. 
Motorola Semiconductor Products Div" Tel: 43 
4409/4299 • 
Brazil, San Paulo 
Motorola Semicondutores do Brasil, Ltd., Tel: 71' 
3185 . 
Denmark, Lyngby 
Motorola Semiconductors, Tel: (01) 88 44 55 

. England 
Manchester 
Motorola Semiconductors Ltd .. Tel: 061-833-0731 
Wembly, Mlddlasex . . 
Motorola Semiconductors Ltd., Tel: 01-902-8836 
France, Paris 
Motorola Semiconducteurs, S.A., Tel: 551 5061 
Germany 
LangenhageniHannover 
Motorola GmbH, Geschaftsbereich Halbleiter, rei: 
(0511) 77-20-37 . 
Munich 
Motorola GmbH, Geschaftsbereich Halbleiter, Tel: 
(089) 79-89-38 
Nurnberg , 
Motorola GnibH, Geschaftsbereich Halbleiter, Tel: 
(0911) 65761 
Sindelflngen ' 
Motorola GmbH, Geschaftsbereich Halbleiter, Tel: 
(07031) 83074 
Wlesbaden 
Motorola GmbH, Geschaftsbereich Halbleiter, Tel: 
(6128) 872800 ' 
Holland, Utrecht 
Motorola N.V., Tel: 030 510207 
Hong Kong 
Hunghom, Kowloon 
Motorola Semiconductors H.K. Ltd., Tel: 
K-632201/05 
Italy .' 
Bologna 
Motorola Semiconduttori S.P.A., Tel: 266905 
Milan 
Motorola Sem.iconduttori S.P.A., Tel: 738-6141 
Rome 
Motorola Semiconduttori S.P.A., Tel: 83 14 746 
Japan 
Nagoya 
Motorola Semiconductors Lid., Tel: 052-211-6324 
Osaka 
Motorola Semiconductors Ltd., Tel: 06-262-4637 
Tokyo. . . 
Motorola Semiconductors Ltd., Tel: 03-499-1231 
Yokohama , 
Motorola Semiconductors Ltd;,'Tel: 045-543-1211 
Mexico, D.F. . 
Productos Semiconductores Motorola de Mexico, 
SA Tel: 905/543-0003 -

Inti Puerto Rico, Santurce 
, Motorola Americas, Tel (809) 723-9350 

Inti Sweden, Solna 

Inti 

inti 

Motorola Semiconductor AB, Tel: 08/82 02 95 
Swltzariand 
Geneva 
Motorola SemicOnductor Products Inc., Tel: (022) 
335607 
Zurich 
Motorola Semiconductor Products Inc., Tel: (051) 
655656/07 
Taiwan, Taipei . 
~torola Asia, Ltd., Tel: 510707, 510706, 579832 

AI 

AZ 

CO 

CT 

FL 

GA 

( 

IL 

IN 

KS 

MA 

MD 

Mt 

MN 

MO 

NC 

Distributors 

Huntaville 
Hall-Mark Electronics, (205) 837-8700 
Hamilton/ Avnet, (205) 533-1170 
Phoenix' 
Hamilton/Avnet Electronics, (602) 275-7851 
Liberty Electronics/Arizona, (602) 257-1272 
Cuiver City . 

. Hamilton Electro Sales/L.A., (231) 558-2000 
EISegundo 
Liberty Electronics Corp., (213) 322-8100 
Irvine 
Cramer/Los Angeles, (213) 771-8300 
Los Angeles 
Hamilton Electro Sales, (213) 558-21.21 

- Mountain View 
Elmar Electronics, (415) 961-3611 
Hamilton/Avnet ElectroniCS, (415) 961-7000 
San Diego 
Haminon/ Avnet Electronics, (714) 279-2421 
Liberty Electronics/San Diego, (714) 565-9171 
Sunnyvale 
Cramer/San FranCisco, (408) 739-3011 
Commerce City , 
Elmar Electronics, (303) 287-9611 
Denver 
Hamilton/Avnel ElectroniCS, (303) 534-1212 
Danbury . 
Schweber Electronics, (203) 792-3500 
Georgetown 
Hamilton/Avnet, (203) 762-0316 
North Havan 
Cramer Electronics, (203) 239-5641 
Ft_ Lauderdale. 
Hamilton/Avnet Electronics, (305) 925-5401 . 
Hollywood . 
Schweber Electronics, (305) 927-0511 
Ortalldo ! 
Cramer Electronics, (305) 894-1511 
Hall,Mark Electronics, (305) 855-4020 
Atlanta 
Cramer Electronics, (404) 448-9050 
Norcross' . 
Hamitton/Avnet Electronics, (404) 448-0800 
Chicago 
Newark Electronics Corp., (312) 638-4411 
Semiconductor Specialists, (312) 279-1000 
Elk Grove Village 
Schweber ElectroniCS, (312) 593-2740 
MI. Prospect 
Cramer Electronics, (312) 593-8230 
Schiller Park 
Hamilton/Avnet Electronics, (312) 578-6310 
Indlanapolla 
Graham ElectroniCs.Supply, (317) 634-8202 
Pioneer/lndianapolis, (317) 849-7300 
Lanexa 
Hall-Mark Electronics, (913) 888-4747 
Hamilton/Avnet Electronics. (913) 888-8900 
lexington ' 
Harvey ElectronicS, (617) 861-9200 
Newton 
Cramer Electronics, (617) 969-7700 
Waltham 
Schweber Electronics, (617) 890-8484c 
Woburn 
Hamiiton/AvnetElectronics, (617) 933-8000 
Gaithersburg 
CramerlWashington, (301) 948-0110 
PioneerlWashington ElectronicS, (301) 948-0710 
Hanover 
Hamltton/Avnet Electronics, (301) 796-5000 
Rockville 
Schweber Electronics, (301) 881-3300 
S~age . 
Pyttronic Industries, (301) 792-7000 
Detroi, 
RS Electronics, (313) 491-1012 
I,Ivonla 
Hamitton/Avnet Electronics, (313) 522-47'00 
Pioneer, (313) 525-1800 
Eden Prairie 
Schwaber ElectroniCS, (612) 941-5280 
Edina 
Cramer/Minneapolis (612) 835-7811 
Hamilton/Avnet ElectroniCS, (612) 941-3801 
Earth City 
Hall-Mark Electronics/SI. LoUiS, (314) 291-5350 
Hazelwood 
Hamilton/Avnet ElectroniCS, (314) 731-1144 
Greensboro 
Pioneer ElectroniCS, (919) 273-4441 
Winston-Salem 
Cramer Electronics,,(919) 725-8711 
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NJ Ced.r Grove 
Hamilton/Avnet Electronics, (201) 239-0800 
Cherry Hili 
Cramer/Pennsylvania, (609) 424·5993 
Mt.Laura! 
Hamllton/Avne1 electronics, (609) 234·2133 
MooNatown i . 
Arrow Electronics, (609) 235·1900, 
PenllNuken , 
Radio Electric Service Co., (609) 662·4000 
Saddle Brook 
Arrow Electronics, (201).797·5600 
Someraet '.' . 
Schwaber Electronics, (201) 469·6006 

NM, Albuquerque . 
Hamilton/Avoet Electronics, (505) 765·1500 

NY F.rmlngdale 
Arraw Electronics, (516) 694-6600 
Hauppauge. L.I. 
Cramer Electronics, (516) 231·5600 
Roeheeter 
cramer Electronics, (716) 275-0300 
Hamllton/Avnet ElectroniCs, (716) 442,7820 
Schweber ElectroniCS, (716) 461·4000 
Syracu.ee . 
Cramer Electronics, (315) 437·6671 
Hamllton/Avnet Electronics (315) 437·2642 
Waatbury. L.I. 
Hamllton/Avnet ElectroniCS, (516).333·5800 
Schwaber Electronics, (516) 334·7474 

. Woodbury. LI. \ 
HarveY-Electronics, (516) 921·8700 

OH 8each-.:l 
Schwaber ElectroniCS, (216) 464·2970 \ 
Clev.l.nd ) 
'Hamilton/Avnet Electronics,(216)461.14oo 
Pioneer·Standard Electronics, (216) 587·3600 
Dayton' . 
Hamllton/Avnet Electronics, (513) 433·0610 
Pioneer, (513) 236·9900 
Solon ' 
Cramer/Cleveland,(216) .246·8400 

OK lUI .. 
Hall·Mark Electronics, (918) 835-84.58 

PA Horaham , ., 
Pioneer/PhUadlilphia, (215) 674-5710 
Pltt8burgh , 
Pioneer, (412) 762·2300 

SC Columbl. 
Dixie Radio Supply Company, (803) 779·5333 

TX Au.tln ' i 
Stetling Electronics, (512) 836-1341 
0.1 ... · 
Hall·Mark electroniCS, (214) 231·5101 
Hamilton/Avnet Electronics, (214) 661·8661 
Schwaber Electronics, (214) 661·5010 
Sterling ElectroniCS, (214)357·9131 
EIPiIao 
Midland Speci.1ty Co., (915) 533·9555 
Houeton 

\ Hall-Mark.Electlbnics, (713) 781-6100 
HamUton/Avnet Electronics; (713) 526-4661 
Sterling Electronics, (713) 627·9600 

UT Sail Lake City 
Hamilton/Avnet Electronics, (801) 282·8451 

WA Bellevue 
Hamllton/Avnet ElectroniCS, (206) 746·8750 
Seattle" • 
Aimac/Stroum ElectroniCS, (206) 763-2300 
Uberty Electronics Corp., (206) 763-'8200 

Can \ Calgary. Alberta 
• Vanih's, (403) 276-8818 

London. ""terllo 
()M Peterson Co" Ltd., (519) 434·3204 
MIa ..... uge. Onterlo 
Harnilton/Avllllt El8ClrOnics, (416) 677·7432 
Ottawa, Onterllo • . 
HamUton/Avnet Electronics, (613) 226-1700 
ZantronlCs, Ltd., (613) 236·8411 
St.1.auj'ant, p.a. 
Hamilion/Avnet Electronics, (514) 331-6443 
Toronto. Ontedo . 
Zentronlcs, Ltd:, (416) 789-5111 
Mount Roy.I,P,Q. 
Zentronics, Ltd., (514) 735-5361 
Vancouver ... c. 
Varal'i's (604) 873-3211 
Wlnnlpag, Manitoba 
Verah's (204) 633·6190 

inti Argentina. Buenoa AlNa 
Jorge F. Figueras, Seo:niconductorass H .. 

• Inti AU....... / / 
Adalalde. S.A. 
WooNard & Carbbe Ply., Ud. 

'\ 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Blackburn 
CEMA 
Kilkenny, S.A. ' 
Adalaide Agent 
N_castle West. N.S.W. 
DigitrQnlc 
Parth. W.A. 
Athol M. Hill Ply. Ltd. 
St. Leon.rda. N.S.W. 

. CEMA 
Tot81 Electronics 
Tarln9 •• QLD . 
Electronics Components OLD 
Victoria 
Melpourne Head Office 
Watson,ACT 
Custom Scienmic' 
Wollongong. N.S.W. 
Meclilec 
wambley. W.A. 
Re~erve Electronics 
Aualrl., Wlen 
Elbetex GmbH 

, Belgium. &rusee .. 
Diode Belgium 
Chlle. Santiago 
Raylex LTD 
'Ccilombla. BQgote 
.Raylex de Colombia Ltda. 
Danm.rk. Havdl1lP 
GDS·Hencklll Aps . 
Finland. Helsinki 
'Field Oy'. • -' 
Fr.nCe 
Loriant 
Armor ElectroniC Equipment 

, M.rseilia 
Comptair Radio Technique 
N.ncy 
Ets. Delache Bergeret & Cie 
P.ris 
S.C.A.I.B. 
St. And ........ ·Lltlle 
Ste E. Gras & Cie. S.A. 
Toulouse '. 
Centre Electronique de Toulouse 
Ste. cOmmerciale Tootelectrique 
Garm.ny . 
Barlin 
Danohl & Company GmbH 
Bremen \ 
Mutron Muller & 00., K.G. 
Dortmund 
Rheinisch Telefor Gesellsch~ft (RTG) 
Frankfurt/M.ln 
Willi Jung K.G. 
Munich 
EBV Elektronik Vertriebs GmbH 
Sasco, Bertrlb von Elektronischen ~nclemnten 
GmbH , " 
Schwleberdlngen 
Elkos 
Stultg.rd 
EBV 
Technoprojekt 
G_ 
Athena 
Electronics Engineering Co. , 
G.M. Ballis & Co. 
Thaea.tonlkl 
Macedonian Electronics Ltd .. 
Holland. Utrecht 
N.V.Diode 
Indl .. Mahtdlpatn.m (Hydarabad) 
International Trede Agencies 
IndonMla. Kote 
Payman Trading Co., Ltd. 

" Iran; TaIIran ' 
Telecom Ltd. 
Italy 
Milano 
Celdls Itallana S,p.A. 
Rome 
Celdis Italiana S.p.A. 
Torino 
Celdis ltaliana S.p.A. 
Japan,Tokyo 
Rikei Corporation 
KONa.Seoul 
KEMCO 
Malilysla, Ku.1a Lumpur 
Vanguard Co. 
Mexico 
Guadalejara 
Semi. Motorola de MexiCO S.A. 
Mexico. D.F. ; 
Mexicaca de Electronics Industrial, S.A. 

/ 

Inll NewZeal.nd. Auckland ( 
7·9 Kirk Street 

Inti Norw.y. Oslo 
Ola Tandberg Elektro AlS 

Inti P.kist.n. K.rachl 
The Modem Trading Company 

Inti Philipplnea. M.k.tl. Rizal 
Concepcion Industries, Inc. 

Inti Portug.l. Lisbon 
Equipamentos de Laboratorie Ltda. 

Inti Singapore. . . 
General Electronics & PTE 

Inti Spain. Madrid 
, ~ispano Electronics S.A. 

inti Swadan.Ensked. 
, Interelok AB 

Inti Switzerland. ,Zurich 
OmniRayAG ., 

Inti T.iwan.·Talpel ' . 
Summit Trading cmnpany 

Inti Th.lland,Bangkok 
G. Simon Radio Co .. ltd. 

Inti lUrkey 
\ Arlkara 

, Altay Kollektn·Sireti 
\ 

Ist.nbltl 
ERA, Elektronik Sanayii 
Radel Adi KomandiJ Sirketi ; 

Inti United Kingdom 
Alperton; Midd .... x. England. 
Semicomps LItb 
Barks. England 
Celdis Ltd . .' 
Chaddarton Oldh.m. Lanc.shlre. England 
A.M .. Lock & Co., ltd. 
.G ... gow. Scotland 
Elecomatic 
Sev.no.ka. Kent. England, 
Jermyn Industries 
Slugh. Bucks. England ' 
G.D.S., ltd. ' 

Inti Uruguay. Montavldeo 
Boris Garfunkel 
EnekaUruguay S.A. 

Inti Venezuel •• Car.cas 
J. Kiesow Representaciones 

Inti Yugoslavia. Oeograd 
Klektroteh'na Industries 

National Cash Register 

National Cash Register Company 
Microelectronics Division . 
8181 Byers Road , 
Miamisburg, Ohio 45342 
(513) 866-7471 
Telex: 28·8010 
All Information: 

Marketing Departmant 

National Semiconductor 

National Semiconductor ( 
2900 Semiconductor Drive 
Santa Clara, CalifOrnia 95051 
(406) 732.5000 ' 
TWX: (91Q) 339·9240 , 
Specific Product Infoltn.llon: ' 

Digital Dept. Head ..... : ......................................... ext 5715 

~~E~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::.::t:~ 
DisCreta Devices .................................................. ext5?10 
Hybrid Devices ................................................... : ext 5854 
Linear IC Dept. Head .............. \ .. , ......................... ext5719 
Advlincad Unear ............................................. ext 5884 

~:n:~~ 'i.;~;;;:::::::::::::::::::::::::::::::;:::::::::::::::::.-:!~~ 
Memory SYJltems (OEM) ...................................... el\l5845 
Microprocessor Dept. Head .......................... : ...... ext5958 

All Microprocessor Products .............................. ext5543 
Low Cost Microprocessors ................. , .............. ext5,175 
Standard & High Performance ..... ' ..................... ext5175 

M~~:.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :=~~ 
MOS LSI Dept. Head .......................................... : ext586'4 
Calculator Chips ................................................ ext 5883 

g=~~:~.:::::::::::::::::::::::::::::::::::::::::::: :::: 
LSI Communication Circuits ............................. ext 5834 
Watch Circuits ................................................... ext 5864 

MOS Memory Components Dept. Head ............ ext 5723 
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National Semiconductor (cont) 

RAMS ................................................................ ext 5891 
ROMS ................................ : ............... ; ............... ext 5891 

Transducers ............... , ......................................... ext 5393 
Application Engineering: 

Digital ...................... : ............................................ ext 6517 
Discrete ...................... ; ........................................ ext 5566 
Hybrid .................................................................. ext 6264 
Linear 
Advanced ........................................................ , ... ext5614 
Consumer ............. , ............................................ ext 5608 
Standard ............................................................ ext 5609 

Mic(Oprocessofs ................................ ".c .............. ext 5121 
MOSILSI ........ ,.,', ............ ,', .. ,., ....... , ..................... ext 6303 
MOS Memory ........................ , ............................. ext 5495 
Transducer ........................................................... ext 5394 

Literature: . 
Carol Garcia, Marketing Services ...................... ext 5142 

Price and Delivery: 
See listing of sales offices and representatives 

Place an order: 
See listing of sales offices and representatives 

FOllow-up en order: 
Customer Service 

Distributor Sales ................................................ ext 6610 
OEM Sales ........................................................ ext 6620 

All other Information: 
Chuck Signor, Public Relations ........................... ext 5140 

AL 

AZ 

CA 

CO 

CT 

FL 

GA 

IA 

IL 

IN 

MA 

MD 

MI 

1190 

Sales Offices & Representatives 

Huntsville 
Interep Assoc., (205) 881·3677 
National Semiconductor, Dixie Regional Office, 
(205) 881-0622 
Scottedale 
Fred Board Assoc., (602) 994·9388 
National Semiconductor, Rocky Mountain Reg· 
ional Office, (602) 945·8473 
San Dlago 
National Semiconductor District Sales Office, 
(714) 565·8411 
S.R. Electronics, (714) 565·8411 
Santa C!ara 
National Semiconductor, North·West Regional Of· 
fice, (408) 247·6397 
Sherman Oaks 
National Semiconductor, Los. Angeles Regional 
Office, (213) 783·8272 
Sunnyvale 
auadRep, Inc" (408) 733·7300 
Th8tln 
National Semiconductor, South em Calif. Regional 
Office, (714) 832·8113 
Denver 
Electrodyne, (303) 757·7679 
Weetport 
NRG Limited, (203) 226·7527 
Ft. Lauderdale 
National Semiconductor, Regional Office, (305) 
772·6970 
Atlanta 
Interep Asspc., (404) 394·7756 
Cedar Rapids 
Gassner & Clark Co., (319) 393·5763 
Mt. prospect 
Delta Technical Sales, (312) 437·9412 
National Semiconductor , West·Central Regional 
Office, (312) 394·8040 
Fort Wayne 
Advanced c.omponent Sales, (219) 484·0722 
indianapolis' ; 
Advanced Component Sales, (317) 545·6441 
National Semiconductor, North·Central Regional 
Office, (3\7) 255·5822 
Lexington 
AID Systems Sales, (617) 861·6370 
National Semiconductor, North-East Regional Of· 
fice, (617) 861-6090 
Glen Bumla 
Nlltional Semiconductor, Capital Regional Office 
(301) 760·52220 
Trimark, Inc., (301) 768·2800 

Farmington Hills 
National Semiconductor, District Sales Office, 
(313) 477-0400 
Grand Rapids 
Representative of ElectroniC Products, (616) 
942·1320 
Southfield 
F\epresenta,ive of ElectroniC Products, (313)559· 
1080 

MN 

MO 

NC 

NJ 

NM 

NY 

OH 

OR 

PA 

TX 

UT 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inll 

Inti 

Inll 

'MInneapolis 
National Semiconduc,or, Regional Office, (612) 
888·3060 
Stan Clothier Co .. , (612) 888·4666 
Hazelwood 
Cen Tech, (314) 731·4220 
Raytown 
Cen Tech,(816) 358·8100 
Marlon ' 
Engineering Devices Corp., (704) 738·4716 
Cranford 
National SemicClhductor, Area Sales Office, (201) 
272·3344 
Englewood Cliffs 
Natronal Semiconductor, District Sales Office, 
(201) 461·5959 
Fort Lee 
New Jersey NECCO, (201) 461·2789 
Albuquerque 
A.a. Electronics, (505) 883,1003 
MetropOlitan Area 
LEJ Component Sales, (516) 694·9090 
National Semiconductor, .Mid·Atlantic Regional Of· 
fice, (516) 921·2589 
Poughkeepsie 
National Semiconductor, Regional Office, (914) 
462·2380 
Rochester 
Electra Sales Corp" (716) 436·4030,436-4037 
Syracuse ' 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Electra Sales Corp., (315) 455·5783 Inti 
National Semiconductor, CAN-AM Regional Of· 
fice, (315) 455·5858 
Beachwood 
Micro·Tech, (216) 464·7043 
Dayton 
Micro·Tech, (513) 294·6441 
Highland Helghta 
National Semiconductor, East Central Regional 
Office, (216) 461·0191' 
Beaverton 
Vantage Corp., (503) 646-3466 
Ft. Washington 
National Semiconductor, Liberty Regional Office, 
(215) 628·8877 Inti 
Huntington Valley 
Omega Electronic Sales, (215) 947·4135 
Dallas Inti 
National Semiconductor, South·Central Regional 
Office, (214) 690·4552 Inti 
EI Paso 
A.a. Electronics, (915) 545·2363 
Garland 
Carter Assoc., (214) 276·7151 Inti 
Houston 
Carter Assoc., (713) 621·6930 Inti 
Salt Lake City 
Electrodyne, (801) 277·8392 Inti 
Bellevue 
National Semiconductor, District Sales Office, Inti 
(206) 454·4600 
Vantage Corp.; (206) 455·3640 Inti 
Downvlew, Ontario 
National Semiconductor, District Sales Office, Inti' 
(416) 661'8022 
Mlssls88uga, OntariO 
Canadian Microsales, (416) 677·6633 
Western Provlncee 
see Washington Inti 
Argentina, Buenos Airas 
Thiko Automacion S.R.L., Tel: 40-4122 Inti 
Australia, Bayswater Victoria 
NS Electronics Ply., Ltd., Tel: 03·729-633 Inti 
Austria, Wlen 
W Moor GmbH, Tel: 022216382941635981 
Belgium, Bruxelles 
J.P. Lemaire, Tel: 478 4847 Inti 
National Semiconductor, Belgium, Tel: 02-478 
3400 
Brazil, Sao Paulo 
Allalronic, Tel: 282·0915 Inti 

. Cosele Ltda., Tel: 257-3535 
Labo Industrial 
NS Electronics Do Brasil, Telex: 1121008 CABINE Inll 
SAO PAULO 
Repil Inti 
Chile, Santiago 
Rodollo Baffico G., Tel: 481426 
Colombia, Bogota 
Hernando Herrera, Metal Mecanica y Electronica, 
Tel: 478112 
Denmark, Copenhagen 
National Semiconductor, Denmark, Tel: (1) 153 AL 
110 
Finland, Helsinki 
Hilvonen Technical Products Oy,Tel: (90) 440082 AR 

F,ance, Fontenay aux Roses 
NationI'I Semiconductor, France, Tel: 660 81 40 
Germany -
Bad Homburg 
National Semiconductor GmbH, Tel: 06172123011 
Fueratenfeldbruck 
National Semiconductor GmbH, Tel: 0814111371 
Hamburg 
National Semiconductor GmbH, Tel: 0401868457 
Lelnfelderi-Stuttgart I 

National Semiconductor GmbH,Tel: 07111751057 
Munchen 
National Semiconductor GmbH, Tel: 0891915027 
Hong Kong, Kowloon 
NS Electronics (Hong Kong) Ltd.,.Tel: 3'411241·8 
India; Bombay , 
SUjata Sales & Exports Ltd., Telex: 0113855 
IndoneSia, Bandung 
PT NS Electronics Bandung, Tel: 56051 
Israel, Tel Aviv 
Electronic Microsystems Ltd., Tel: (03) 412 403 
Italy 
Milano 
Inter· Rep SRL, Tel: (02) 688 1783 
National Semiconductor SRL, Tel: (02) 469 28 641 
4692341 
Rome 
Inter· Rep SRL, Tel: (06) 812 48 94 
Torino 
Inter·Rep SRL, Tel: 11·505094 
Japan 
Osaka 
ALPHA Electronics Corp., Tel: 06·955·3381 
Hoei Denki Co., Tel: 06·392·3571 
Sapporo 
Daisho DenkiK.K., Tel: 011·741·0033 
Tokyo 
Electro MarKeting Corp., Tel: 03·863·6001 
K.K. International' Semiconductor, Tet 03·264· 
3301 
Mark Rand Denshi Kohgyoh, Tel: 03·339·3134 
NS Intel national Inc., Japan, Tel: 03·355·3711 
Nihon Unicon KK, Tel: 03·388·1912 
Takachiho Koheki K.K., Tel: 03·263·3211 
Latin America, Miami, Florida 
National Semiconductor, Latin America Regional 
Office, (305) 446-5881 
Malaysia, Panang 
Micro Machining SON SHD, Tel: 897·284, 897·207 
Mexico, Mexico D.F. , ' 
Mexicana de Electronica, Tel: 575-78·68, 575· 
79'24 
Provedora Electronica, Tel: 905·585·5333 
Netherlanda, RIJSWIJk 
Rodelco B.V. Electronics, Tel: 070·995 750 
New Zealand, AUCkland 
NS Electronics Pty. Ltd., Tel: 469·450 
Norway, Oslo 
Kjell M. Foyn, Tel: (02) 247 779 
Peru, Lima 
Ingenieria do Comm SA, Tel: 22·4682 
Spain, Madrid 
Belport Electronica, Tel: 26 2883718 
South Africa 
CapeTown 
Electrolink (Ply) Ltd., Tei: 45·7656 
Johannesburg 
Electrolink (Ply) Ltd. 
Sweden, Skarholmen 
National Semiconductor, Sweden, Tel: (8) 97p 835 
SWitzerland, Sissach 
E, Fenner, Tel: 061·982 202 
Taiwan, Taipei 
Ming Ta Co. Ltd. 
NS e:lectronics (HK) Ltd., 3917 324·6 
Tai I Trading Co. Ltd. 
Thlilll\lnd,Bangkok 
DynamiC Supply Engineering R.O.P .. Tel: 914434 
928532 
NS Electronics Limited, Tel: 934797·8, 930116-8 
United Kingdom, Bedford 
National Semiconductor, (UK) Ltd., Tel: 0234· 
211262 
Venezuela, Caracas 
MCM Electronica SRL, Tel: 343 472 
Yugoslavia, Trieste (Haly) 
E~rade.S.P.A., Tel: (040) 732 69617 

Distributors 

Huntsville 
Hall·Mark Electronics, (205) 837·8700 
HamiltonlAvnet Electronic$, (205)533·1170 
Little Rock 
Carlton Bates, (501) 562·9100 
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AZ 

CA 

Co 

CT 

Fl 

GA 

IA 

IL 

IN 

KS 

KY 

MA 

MD 

MI 

MN 

MO 

NC 

NJ 

Phoenix 
Hamilton/Avnet Electronics, (602) 275-7851 
Liberty Electronics, (602) 257-1272 
Costa Mesa 
Avnet Electronics, (213) 558-2355 
Culver City 
Hamilton Electro Sales, (714) 522-8200 
EISegundo ' 
Liberty Electronics, (714) 638-7601 
Mountain View 
Elmar Electronics, (415) 961-3611 
Hamilton/Avnet e:lectronics, (415) 961-7000 
San Diego / 
Hamilton/Avnet Electronics, (714) 279-2421 
Liberty Eleptronics/San Diego, (714) &a5-9171 
Sunnyvale 
Bell Industries, (408) 734-8570 
Commerce City 
Elmar Electronics/Denver, (303)287-9611 
Denver 
Hamilton/Avnet Electronics, (303) 534-1212 
Wheatrldge 
Century Electronics, (303) 424-1985 
Danbury 
Schweber Electronics, (203) 792-3500 
Georgetown 
Hamilton/Avnet Electronics, (203) 762-0361 
Hamden : 
Wilshire Electronics/Connecticut, (203) 281-1166 
Norwalk 
Harvey Electronics, (203) 853-1515 
Ft. lauderdale ' 
Hall-Mark Electronics Corp., (305) 971-9280 
Hamilton/Avnet Electronics, (305) 971-2900 
Hollywood 
Schwaber Electronics, (305) 927-0511 
Orlando 
Hall-Mark Electronics Corp., (305) 855-4020 
Hammond Electronics, (365) 849-6060 
Norcross 
Hamilton/Avnet Electronics, (404) 448-0800 
Cedar Rapids 
Advent Electronics, (319) 363-0221 
Elk Grove Village 
Hall-Mark ElectronicsCorp., (312) 437-8800 
Schweber Electronics, (312) 593-2740 
Rosemont 
Advent Electronics, (312) 298-4210 
Schiller Park 
Hamilton/Avnet Electronics, (312) 678-6310 
Indianapolis 
Advent Indiana, (317( 297-4910 
Pioneer Indiana Electronics, (317) 849-7300 
Lenexa 
Hall-Mark Electronics Corp" (913) 888-4747 
Hamilton/Avnet Electronics, (913) 888-8900 
Louisville 
P.I. Burks Co" (502) 589-3960 
Burlington 
Lionex Inc., (817) 272-9400 
Wilshire Electronics, (617) 272-8200 
Waltham 
Schweber Electronics, (617) 890-8484 
Woburn 
Hamilton/Avnet Electronics, (617) 933-8000 
Gaithersburg 
Pioneer Washington Electronics, (301) 948-0710 
Hanover 
Hamilton/Avnet Electronics, (301) 796-5000 
Rockville 
Schweber Electronics, (301) 881-2970 
Farmington 
Advent Electronics,(313) 477-1650 
Kentwood 
R-M Electronic Company, (616) 531-9300 ' 
Livonia 
Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer/Michigan, (313) 525-1800 . 
Edina 
Hamilton/Avnet Electronics, (612) 941-3801 
Minneapolis 
Hall-Mark Electronics Corp., (612) 884-9056 
Earth City 
Hall-Mark Electronics Corp., (314) 291-5350 
Hazelwood 
Hamilton/Avnst Electronics, (314) 731-1144 
Greensboro 
Hammond Electronics of C~rolina, (919) 275-6391 
Raleigh 
Hall-Mark Electronics Corp., (919) 832-4465 

, Cedar Grove 
Hamilton/Avnet Electronics, (201) 239-0800 
Fairfield ", 
Harvey Electronics, (201) 227-1262 
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NM 

NY 

OH 

OK 

OR 

PA 

SC 

TX 

UT 

WA 

WI 

Can 

Mount Laurel 
Hamilton/Avnet Electronics, (609) 234-2133 
Albuquerque 
Century Electronics, (505) 292-2700 
Hamilton/Avnet Electronics, (505) 765,1500 
BlnglTamton 
Harvey Electronics, (607) 748-8211 
Buffalo 
Summit Distributors, (716) 884-3450 
East Syracuse 
Hamilton/Avnet Electronics, (315) 437-2642 
Hauppauge, L.!. 
Semiconductor Concepts, (516) 273~1234 
'Rochaster 
Hamilton/Avnet Electronics, (716) 442-7820 
Summit Electronics of Rochester, (716) 334-8110 
Westbury, L.I. 
Hamilton/Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 
Cleveland 
Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer Standard, (216) 587-3600 

,Dayton 
Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer Standard, (513) 236-9900 
Oklahoma City 
Ra\1io, Inc., (4051235-1551 
TUlSa 
Hall-Mark Electronics Corp., (918) 835-8458 
Radio Inc., Industrial ElectroniCs, (918)587-9124 
Portland 
Almac/Stroum Electr9l1ics, (503) 292-3534 
Erie ' 
Mace Electronics, (814) 838-35,11 
Horsham 
Schweber Electronics, (215)441-0600 
Huntington Valley 
Hall-Mark Electronics Corp., (215) 355-7300 
Pittsburgh . 
CameradioElectronlcs, (412) 288-2600 
Pioneer/Pittsburgh, (412) 782-2300 
Greenville 
Hammond Electronics 01 Carolina, (803) 233-4121 
Austin 
Hall-Mark Electronics Corp., (512) 837-2814 
Dallas 
Hall-Mark Electronics Corp., (214) 231-6111' 
Hamilton/Avnet Electronics, (214) 661-8661 
Sterling Electronics, (214) 357-9131 
EIPaso 
Hall-Mark Electronics Corp., (915) 545-7163 
Houston 
Hall-Mark Electronics Corp., (713) 781·6100 
Hamiltdn/Avnet Electronics, (713) 526-4661 
Sterling Electronics, (713) 623-6600 
Salt Lake City . 
Century Electronics, (801) 478-8551 
Hamilton/Avnet Electronics, (801) 262-8451 
Bellevue 
Hamilton/Avnet Electronics, (206) 746-8750 
Seattle 
Almac/Stroum Electronics, (206) 763-2300 
Liberty Electronics Northwest, (206) 763-8200 
Milwaukee 
Taylor Electric Company, (414) 241·4321 
Calgary, Alberta 
LA Varah, Ltd., (403) 276-861.8 
Dorval, Quebec 
Semad Electronics, Ltd., (514) 636-4614 
Downsvlew, Ontario 
Semad Electronics, Ltd., (416) 635-9880 
Edmonton, Alberta 
Bowtek Electric Co., Ltd., (403) 426-1072 
Mississauga, Ontario 
Hamilton/Avnet Electronics, Ltd., (416) 677-7432 
Montreal, Quebec 
Prelco Electronics, Ltd., (514) 389-8051 
Ottawa, Ontario 
Hamilton/AvnetElectronics, (613) 724-3071 
St. Laurent, Quebec 
Hamilton/Avnet Electronics, Ltd., (514) 331-6443 
Vancouver, B.C. 
Bowtek Electric Co., Ltd., (604) 736-1141 
LA Varah, Ltd., (604) 873-3211 
Willowdale, Ontario 
Electro Sonic, Inc., (416) 494-1666 
Winnipeg, Manitoba 
Bowtek ElectriC Co., Ltd., (204) 786-7521 
L.A. Varah, Ltd., (204) 689-9607 

NEe Microcomputer 

NEC Microcomputers 
5 Militia Drive 

Lexington, Massachusetts, 02173 
(617) 862-6410 
Telex: 92-3434 

AZ 

CA 

CO 

FL 

MA 

MD 

MI 

MN 

MO 

NC 

NM 

NY 

OH 

PA 

TX 

WA 

Can' 

AZ 

CA 

CO 

CT 

FL 

IL 

Sales Offices & Representatives 

Scottsdale 
Summit Sales, (602) 994-4587 
San Diego 
Electronic Component Marketing, (714) 295-6122 
Sunnyvale 
Trident ASSOCiates, (408) 734-5900 
Woodland Hills 
Electronic .Com~onentMarketing, (213) 340-1745 
Yorba Linda 
Electronic Component Marketing, (714).524-9899 
Denver 
Mike Duffy Associates, (303) 934-7392 
Clearwater 
Perrott ASSOCiates, (813) 585..3327 
Fort Lauderdale 
Perrott ASSociates, (305) 792-2211 
Orlando 
PerrottAssociates, (305) 275-1132 
Burlington 
Contact Sales, (617) 273-1520 
Lutherville 
C & D Sales (301) 296-4306 
Lathrup Village 
R. C. Nordstrom & Co., (313) 559-7373 
Benton Harbor 
R. C. Nordstrom & Co., (616) 429-8560 
Minneapolis 
E.lectronic Innovators, (612) 884-7471 
Grandview 
K-MAR Engineering, (816) 763-5385 
Saint Louis 
K-M.4:R Engineering, (314) 567-1829' 
Raleigh 
Wolfls Sales Service Co" (919) 781-0164 
Albuquerque --
Tri-Tronix, (505) 265-8409 
Great Neck 
TrionicAssociates, (516) 466-2300 
Columbus 
McFadden Sales, Inc. (614) 221-3363 
Hershey 
C. A. Newson & Assoc., (717) 233-8576, (301) 
825-0001 
Philadelphia • 

- C. H. Newson & Assoc., (215) 248-3377 
Dallas 
Merino Sales Co., (214) 233-6002 
Bellevue 
Tri-Tronix N.E .. (206) 454~0940 
Misslssauga,' Ontario 
R.F.Q. Ltd., (416) 626-1445 
Dollard Des Ormeaux, Que 
R.F.Q. Ltd., (514) 626 8324 

Distributors 

Phoenix 
Micro Electrqnic Distributors, (602) 997-5931 
Sterling E;lectronics, (602) 258-4531 
Los Angeles 
Semiconductor SpeCialists Inc., (213) 641·3323 
Sterling Electronics (213) 767-5030 
Newport Beach 
Diplomat Electronics Corp., (714) 545-9415 
Semicomp Corp., (714) 833-3070 
San OIego 
Intermark Electronics, (714) 279-5200, (714) 
543-9005 
Sterling Electronics (714) 565-2441 
Santa Ana 
Intermark Electronics, (714) 540-1322, (213) 
436-5275 ' 
Sunnyvale , 
Diplomat/Westland, (408) 734-1900 
G. S. Marshall, (408) 732-1100 
Intermark Electronic~, (408) 738-1111 
Wheatridge , 
:Century Electronics, (303) 424-1985 
Norwalk 
Harvey Electronics, (203) 853-1515 
Clearwater 
Diplomat/Southland, (813) 443-4514 
Chicago 
Semiconductor Specialists Inc., (312) 279·1000 
Elk Grolle Village . . 
DiplomaliLakeland, (312) 595-1000 
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NEe Microcomputer (cont) 
Sales Offices & Representatives 

Place an ordar: 
Joel Scheinberg ....................................................... ext 10 

IN Indianapolis Paul Daudet 
Semiconductor SpeCialists, (317) 243-8271 AL Hunts,vUla Follow-up an ordar: 

LA NewOrlaans Technology Marketing Assoc., (205) 883-7893 Joel Scheinberg ....................................................... ext 10 
Sterling Electronics, (504) 926-9407 CA Glandale Paul Daudet 

MA Burlington Orion Seles, (213) 240-,3151 All other InfOrmation: 
Lionex Corp., (617) 272-9400 Palo Alto Joel Scheinberg ....................................................... ext 10 
Semic6nductor Specialists, (617) 272-1610 R.W. Thompson Assoc."(415) 494-7516 
Chicopee FaUa 1\Iatln 
Diplomat/I.P.C. of Mass., (413) 592-9441: Orion Sales, (714) 832-9887 
Framingham \ CT Guilford S __ les Offi~es & Representatives 
Future Electronics Corp: (617) 879-0860 R.H. SlUrdy Co." (203) 453-5424 

FL Orlando CA Santa Clara 
Laxlngton Technology Marketing Assoc., (305) 857-3760 ' Nortec ElectroniCS Corp., (4Q8) 732~2204 
Harvey Electronics, (617) 861-9200 Pompano BaaCh NJ Ft_Lee 
Watartown Technology Marketing Assoc, (305) 942-0774 , Tech Sales, (201) 994-3642 
Sterling ElectroniCS, (617) 926-9720 I IL Cliicago 

MD Columbia Carlson Electronic Sales Co., (312) 774-9022 
Technico, Inc., (301) 461-2200. 'IN Indlanapolla 

MI Farmington , Carlson Electronic Sales Co., (317) 253-5610 Nucleonic Products Co. 
DiplomatINorthland, (313) 477-3200 MA Wellesley HUfa 

, Semiconductor SpeCialists, (313) 478-2700 R.H. Sturdy Co., (617) 235-2330 ,Nucleonic Products Co. 
KentwoOd MD Glen Burnie 6880 Variel Avenue 
R-M Electronic Co., (616) 531-9300 New Era Sales, (301) 788-6666 Canog!l Park, California 91303 

MN Mlnneapolla MI Wetren (213) 887-1010 
, Oiplol1)at/Electro-Com Corp., (612) 788-8601 OEM Electronic Sales, (313) 575-9444 TWX: (910) 494-1954 

SemicOnductor Specialists, (612) 854-8841 MN MinneapOlis 
MO Hazelwood S & R Component Sales, (61Z) 544-3022 

Semiconductor SpeCialiSts, (314) 731-2400 NC Raleigh . 

Kanaas City Bob Dean, (919) 851-2065 Sales Offices & I(Iepresentatlves 
Semiconductor Specialists, (816) 452-3900 NY Ithaca 
Saint Louis Bob Dean, (607) 272-2187 AZ Phoenix 
Diplomat/Saint Louis, (314) 645-8550 Jericho / Chaparral-Dorton, (602) 263-0414 

NC Raleigh Electro Rep, (516) 938-0540 CA Loa Angelea 
Resco/Raleigh, (919) 2077 OH ,Chagrin Falls Darco, (213) 398-6239 

NJ Fairflald ' Midwest Marketing Assoc., (216) 247-6655 Fledwood City 
HarVey Electronics, (201) 227-1262 Dayton " Logan Sales, (415) 367-6726 
Little FaUs Midwest Marketing Assoc., (513) 433-2511 San Diego 
Diplomat/IPC Corp., (800) 631-2858, (201) 785- OR Portland EerIe Assoc., (714) 278-5441 
1830 C.K. Shanks & Assoc., (503) 292-5858 'CO Denver 
Mount Laurel PA Birchrunville Eggeman Assoc., (303) 423-3707 
Diplomat/IPC Corp., (609) 234-8080 Jadelectronic Assoc., (215) 647-5151 CT Fairfield 

NM Albuquerque TX Addison Hingston-Walsh, (914) 834-4423 
Century ElectroniCS, (505) 292-2700 Robert R. Thomas ConJPany, (214) 233-8235 FL Miami 
Sterling Electronics, (505) 345-6601 WA Seattle . ' Component Engr. Sales Co., (305) 922-5230 

NY Woodbury C.K. Sh~ & Assoc., (206) 632-4~0 IA Cadar Rapids 
Diplomat Electronics Corp., (516) 921-9373 WI Mllwau J.R. Sales, (319) 377-8211 
Haniey ElectroniCS, (516) 921-8700 ,Carlson Electronic Sales Co., (414) 476-2790 IL Chicago 

OH Dayton Ur Salt Lake City R.H. Dutton & Assoc., (312}297-3365 
Diplomat/Northland, Inc., (800) 762-2407, (513) Omega, Ltd., (801)278-6920 Franklin Plirk 
228-1080 Can Dollerd d~ Ormeaux; Quebec Dekotach, (312) 455-5100 
Semiconductor SpecialistS: (513) 278-9455 Munro Electroni~ Components, Ltd., (514) 626- IN Indianapolis 

PA Pittaburgh 6723 F.J. Campisano, (317) 247-8623 
Semiconductor Specialists, (412) 781-8120 MlsslaHuga, ontario KS Ken_a City 

TX Dallas ' Munro Electronic Coinponents, Ltd., (416) 676- CenTech Sales, (816) 358-8100 
Semiconductor Specialists, (214) 358-5211 1042 MA Waltham 
Sterling Electronics, (214) 357-9131 Inti Denmark, Lyngby Orion, (617) 89()'3777 
HoustO/1 t<:nud Kamuk A/S, Tel: 02-68 38 33 MD Baltimora I 

I Sterling Electronics, (713) 623-6600 Inti France, Savre. Component Sales, (301) 484-3647 
UT Salt Lake City Tekelec Airtronic, Tel: 626 02 35 MI Farmington 

Century Electronics, (801) 487-8551 Inti Itlay, Milano Davis & Martensen, (313) 474'8300 
Diplomat/Alta-Landi (801) 486-7227 Silverstar, Ltd., Tel: 4996 MN Mlnneapolla 

WA Saattle Inti Japan, Tokyo Quantum Sales, (612) 831-8583 
Intermark ElectroniCS, (206) 767-3160 Kyokuto Boeki Kaisha, Ltd., Telex: 781-02222044 MO St. Louis , 

Sterling ElectroniCS, (206) 762-9100 Inti Netherlands, Breda CenTech Sales, (314) 731-4220 
WI Milwaukee ',' Klaasing Electronics B.V., Tel: 01600-22555 NC Raleigh 

Semiconductor Specialists, (414) 257-1330 Inti Swaden, Upplands-Vaaby Component Sales, (919) 782-8433 
Can. Malton, Ontario ' Johan Lagercrantz KB, Tel: 0760/86120 NY De Ruyter 

, Semiconductor Specialists{ (416) 678-1444 inti SWitzerland, ,MutaCheIlen R.P. Kennedy Co., (315) 662-3996 
W. Stolz AG, Tel: 057 5 46 55 RadHook 

Inti United Kingdom, Oxford.hlre R.P. Kennedy Co., (914) 876-2700 

Nippon Electr:ic' Co. 
Peter Gray ElectroniCS, Ltd., Tel: Henley 6543 New York City 

Inti WeatGermany Kahgan Sales, (516) 538-2300 
Hamburg Rochestar 

NECAmerica Infratron Ing., Tel: 040-81 7578 R.P. Kennedy Co., (716) 271-6322 

Nippon Electric Ltd. Munchen Ott Cincinnati 

277 Park Avenue ' Infrlltron Ing., Tel: 089-52 4181 ,F.J. Campisano, (513) 662-1616 

New York, New York 10017 ( Claveland 

(212) 758-1666 F.J. Cempisano, (216) 488-1515 

TWX: (710) 581-~76 Nortec Electronics 
OK Oklahoma City 

Ammon & Rlzos, (405) 373-2748 
@ PA Willow Grove 

I Nortec ElectroniCS Corporation 
, 

Harry Nesh Assoc., (215) 657-2213 

Nitron 3697 Tahoe way TX . Dallas 
Santa Clara, California 95051 Ammon & Rizos, (214) 233-5591 

Nitron 
(408) 732-2204 Houston 

A DiviSion of McDonnell·Douglas Co",o'ration 
J Telex: 348359 Ammon & Rizos, (713) 781-6240 

Specific product Information: WA Seattle 
10420 Bubb Road Joel Scheinberg ............................................... : ....... ext 10 Northwest Mkt. Assoc., (206) 455-5846 
Cupertino, California 95014 Paul Daudet 
(408) 255-7550 Application anglneerlng: 
TWX: (9~O) 338-0222 Candi Harrell ........................................................... ext 10 

Paul Daudel , 
Price and delivery: 

, 
Joel Scheinberg ....................................................... ext 10 
Paul Daudet 
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Panasonic 

Pan88!1nlc 
Matsushita Electric Corporation 
Industrial Division 
1 Panasonlc,Way 
Secaucus, New Jersey 07094 
(201) 348-7275 
Specific product InlOrmatlon: 

IC's and, Solid State Products Product Manager. Terry 
Kobayashi 

Application engineering: 
Chioago. Arlhur Suyama ................... ext (312) 455-3105 
New Jersey. TerryKobayashi ............ ext {201) 348-7275 

Prloe and delivery: 
See Local Representatives 

Place In order: 
See Local Representatives 

Follow-up an order: 
See Local Representatives 

AL 

AZ 

CA 

CO 

FL 

GA 

fA 

IL 

KS 

MA 

MD 

MI 

MN 

MO 

NC 

NJ 

NY 

OH 

OR 

PA 

TX 

VA 

WA 

Can 

AZ 

CA 

FL 

GA 

MI 

Sal"s Offices a. Representatives 

Huntsville 
Rep .• Inc., (2()5) 881-9270 
Phoenix 
Arrowhead Sales Corp .• (602) 277-7148 
Newport Beach 
West. Inc .• (714) 540-9040 
San Jose 
Allgood North, (408) 288-6731 
Arvada 
Arrowhead Sales Corp .• (303) 423-5556 
C88selberry 
EIR, Inc .• (305) 830-9600 
lUck .. 
Rep. Inc., (404) 938-4358 
DesMoines 
Beams. (515) 255-1148 
Chicago 
Brock & Cushman. (312) 622-4110 
Shawnee Mission 
B.E.A.M.S., Inc .• (913) 631-0300 
Allston 
Vector Sales. (617) 787-2790 
Eliott City 
Tom Davis Markelers. (301) 461-2209 
Detroit 
Nicon Assoc:.(313) 341-7688 
Minneapolis 
Jos-Co/Melius. (612) 854-4270 
St. Louis 
B.E.A.M.S .• lnc .• (314) 569-1060 
Winston Salem 
Mureota Corp .• (919) 722-9445 
Plainfield 
MEG Electronic Sales, (201) 757-4332. (212) 
233-9059 

, Ontario Center 
Kehoe Component Sales (315) 524-2491 
Columbus 
Tom Mulligan & Assoc .• (614) 457-.2242 
Portland 
Electronic Sources. (503) 292.0634 
King of Prussia 
Monteiro Assoc .• Inc.; (215) 265-0634 
Addison 
Dunbar Assoc .• (214) 239-7151 
Fairfax 
Tom Davis Marketers. (703) 591-7390 
Bellevue 
Electronic Sources. (206) 453-0800 
Dollard Des Ormaaux, Quebec 
R.F.O., Ltd., (514) 626-8324 
MI .. la .. uga, Ontario' 
R.F.O .. Ltd .• (416) 626-1445 

Distributors 

Phoenix 
Electronic Parts •. (602) 277-7281 
Loa Angales ' 
Western Electromotive/Shephard, (213) 820-3777 
Danil 
Areo Distributors, (305) 925-1999 
West Pllm Beach 
Nurmi Industrial Division. (305) 684-0320 
lUcker 
Resistacap. (404) 938-4358 
Detroit ' 
RS ElectroniCS. (313) 491-1000 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

MN 

NJ 

NY 

OH 

OR 

PA 

TX 

UT 

WA 

Can 

Farmhlgton 
Diplor1(1at/Northland (313) ~77-3200 
Minneapolis 
Joel Company. (612) 545-5669 
Thief River Falls 
Digi-Key Corp .. (218) 681-2550' 
Plainfield 
Mars Electronics, (201) 757-4332. (212) 233-9059 
Ontario Cente.r ' 
Pace Electronic Products. (315) 524-2491 
CinCinnati 
Midwest Equipment Co. 
Portland 
Electronic Sources. (503) 293-0701 
levittown • 
Indisco. (215) 785-6565 
Addison 
Computer Components Corp .. (214) 239-7151 
SaH Lake City 
Standard Supply Company. (801) 355-2971 
Bellevue· 
Electronic Sources, (206) 453·0800 
Toronto, Ontario 
Westburne Haldane ElectroniCS (416) 769-4161 

PI~ssey Semiconductors 

Plessey Semicond.uctors 
1674 McGaw Avenue 
Santa Ana. California 92705 
(714) 540-9945 

TWX: (910) 595-1930 
Application engineering: 

Walt Boria ............................................................. ext. 49 
Literature: 

Donna Clark .. , ...... _· ................................................ exl. 48 
Price and dellvary.: 

Donna Clark .................................... , ....................... exl.48 
Follow-up and order: 

Donna Clark ..... _ .... _ ................................................ ext. 48 

AL 

'AZ 

CA 

CO, 

CT 

FL 

IA 

IL 

IN 

KS 

MA 

MD 

MI 

MN 

MO 

Sales Offices a. Representatives 

Huntsville -
REMCO. (205) 883-9260 
REMCO-Huntsviile, (205) 533-6029 
Phoenix 
The Thorson Company. (602) 956-5300 
Goleta 
The Thorson Company, (805) 964'8751 
Irvine 
Western Regional Sales Office. (714) 540-9945 
Los Angales 
The Thorson Company. (213) 476-1241 
Marina del Rey 
Relcom. (213) 822-1187 
Mountain View 
The Thorson Company, (415) 964-9300 
San Diego . 
Lilliefieid & Smith Assoc., (714) 277-8044 
Tustin 
The Thorson Company, (714) 544-5121 
Denver 
West/Mark Denver. (303) 433-7181 
Milford 
Wayland Engineering Sales/Conn.. (203) 878-
3755 
St. Petersburg 
Kirkwood ASSOCiates'. (813) 894-8240 
Cedar Rapids 
Engineering Services Co .• (319) 362-0503 
Schillar Park 
Midwestern Regional Sales Office, (312) 678-
3260/1 
Wilmette 
A-Tech, (312) 256-6783 

. Fort Weyne 
RFSpecialists, (219) 485-8982 
Prairie Villalla 
Engineering Services Co .. (913) 649-4000 
Natick , 
Wayland Engineering Sales. (617) 655-6080 
Ellicott. City 
Applied Engineering Consultants, (301) 465-1272 
(Baltimore). (202) 953-2808 (Washington) . 
Southfield 
Luebbe Sales Company, (313) 357-0355 
Minneapolis 
Technical ASSOCiates. (612) 929-6721 
St. Louis 

. Engineering Services Co .• (314) 997-1515 

NC 

NY 

OH 

PA 

TN 

TX 

VA 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

CA 

IL 

IN 

MD 

MI 

MN 

MO 

NY 

OH 

PA 

TX 

WI 

Raleigh 
Remco-Raleigh. (919) 828-3009 
Plainview 
Erde Associates. (516) 822-5357 
Syracuse 
Syracuse Technical Representatives, (315) 487-
7777 
Cincinnati 
Luepbe Sales Company. (513) 871·4211 
Cleveland 
Luebbe Sales Company. (216) 333-0425 
Dayton 

• Luebbe Sales Company, (513) 294-0426 
Delmont. 
Luebbe Sales Company. (412) 468·4019 
Huntingdon Valley 
Dick Knowles Associates, (215) 947-5641 
Jacksoil 
Remco'Jackson. (901) 424-0142 
Fort Worth 
W. Pat Fralia Company,. (817)640-9101 
Houston 
W. Pat Fralia Company, (713) 772-1572 
Arlington 
Applied Engineering Consultants. (703).524-6630 
Woodbridge. 
Applied Engineering Consultants. (703) 550-9429 
Olympia 
Bergford & Associates. (206) 866-2001 
Down.view, Ontario 
Plessey Canada. Lld~ (416) 661-3711 
Australia, Villawood N.S.W. 
Plessey Ducon Py. Ltd .• Tel: 72 0133 
Austria, Vienna 
Plessey GmbH., Tel: 634575 
Bene-Lux, Brussels 
Plessey SA Tel: 74 5971 
Brazil, Sao Paulo 
Plessey Brazil. Tel: (011) 269 0211 
England, i liford, Essex, (for Mid & Eastem 
Europe) 
Plessey Co., LId .• Tel: 01-478 3040 
Eire, Dublin ' 
Plessey Ireland, Ltd .• Tel: 75 84 51/2 
France, Paris. 
Plessey F ranee SA. Tel: 727 43 49 
Hong Kong 
Plessey Co.; Ltd_. Tel: 5·452145 
Italy, Milan 
Plessey S.p.A .. Tel: 3491741 
Japan 
Osaka 
Comes & Co., Ltd., Tel: 532-1012/1019 
Tokyo ' 
Comes & Co .• Ltd .. Tel: 272-5771 

Distributors 

Culver City 
Ancrona, (213) 641-4064 
Newport Beach 
Semicomp Corp., (714) 633-3070 
San Diego 
Intermark. (714j 453-9005 
Santa Ana 
Ancrona. (714) 547-8424 
Sunnyvale 
Semi<;:omp Corp., (408) 736-2330 
ChicagQ 
Semiconductor SpeCialists, (312) 279-1000 
Indianapolia 
Semiconductor SpeCialists, (317) 243-8271 
'Ellicott City 
Applied Engineering Consultants, (301) 465-1272 
(Baltimore), (301) 953·2802 
Detroit 
Semicondyctor Specialists. (313) 255-Q300 
Minneapolis 
Semiconductor Specialists, (612) 854-8841 
Hazelw!lod 
Semiconductor Specialists. (314) 731-2400 
Kansall City , 
Semiconductor SpeCialists. (816) 452-3900 
Plainview 
Plainview Electronics Supply Corp., (516) 822-
5357 
Dayton 
Semiconductor SpeCialists, (513) 276-9455 
Pittsburg 
Semiconductor Specialists, (412) 781-8120 
Dallas 
Semiconductor Specialists. (2'14) 358·5211 
Milwaukee 
Semiconductor SpeCialists, (414) 257·1330 
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Plessey Semiconductors (cont) Inti Iran, Tahran 
Sales Offices & Representatives Berkeh Company, Ltd., Tel: 831 564 

Inti Israel, Tel Aviv 
Inti Belgium, Antwerp AL Huntsville Rapae Electronics, Ltd., Tel: 023-477115 

Mulder Hardenberg, Tel: 031/68 70 20 WA Brown Components, (205) 539-4411 Inti Italy, Milan 
Inti France, Paris AZ Tempe Technic S.RL, Tel: 02-32 5688 

SCientech, Tel: 609 91 36 Argus Sales, (602) 967-8709 Inti Japan, Tokyo 
Inti Italy, Milan CA Mountain View Toyo Trading Co., Ltd., Tel: 279,0771 

Melchioni, Tel: 5794 
. 

Thresum Assoc., (408) 965-9180 Inti Netherlands, The Hague 
Newport Beach Bourns (NederJand) B.V., Tel: 070-88 93 18 

Power Monollthics 
PMI, (714) 752-1760 Inti Norway, Strommen 

CO Oenver AlS Kjell Bakke, Tel: 02-71 1872 
Thorson Company, (303) 759-0809 Inti Portugal, Lisbon 

Power Monolithics - CT Wallingford TelectraS.A.R.L, Tel: 119-686072 
121 International Drive Com-Sale, (203) 269-7964 Inti South Africa, Johannesburg 
Corpus Christi, Texas 78401 FL Clearwater Associated Electronics (Pty) Ltd., Tel: 724 5395 
(512) 883-6251 DYNE-A-MARK, (813) 441-4702 Inti South America, Mountain View, CA 94043 

Ft. Leuderdale Intectra, Tel: (415) 967-8818 
DYNE-A,MARK, (305) 771-6501, (305) 944-5031 Inti . Spain, Madrid 

Sales Offices & Representatives 
(Miami) Hispano Electronica SA, Tel: 01-233 1601 

GA Chamblee Inti Sweden, Akers Runo 

AZ Phoenix 
W.A. Brown Components, (404) 455-0405 Ab Elecktroutensilier, Tel: 0764 20110 

IA Ceda, Rapids Inti Switzerland, Zug 
Power Monolithics, (602) 996-1010 Comstrand, (319) 377-1575 Boums (Schweiz) Ag, Tel: 042-23 22 42 

CA Carson IL Arlington Heights Inti Turkey, Ankara 
Power Monolithics, (213) 537-8341 PMI, (312) 437-6697 Nuekleer Elektronik Ltd., Tel: 187270 
Sunnyvale Rolling Meadows Inti United Kingdom, Hounslow, Middlesex 
Power Monolithics, (408) 738-2541 Sumer Inci, (312) 394-4900 Bourns (Trimpot) Ltd., Tel: 01-572-6531 

FL Largo IN Indianapolis Inti Yugoslavia, Zagreb 
Power Monolothics, (813) 596,.5151 Ihrig Assoc., (317) 783-7630 Unitrade-Podtavka, Tel: 041-44 80 55 

IL Arlington Heights KS Olathe 
Power Monolithics, (312) 593-2550 Technical Representatives, (913) 782-1177 

MA Laxington MA Waltham 
Power Monolithics, (617) 861-8585 COM-SALE, (617) 890-0011 Distributors 

MD Baltimore MD Baltimore 
Power Monolithics, (301) 465-1133 Steimier Assoc., (301) 944-8262 AZ Phoenix 

MN Minneapolis . Mi Detroit Sterling Electronics, (602) 258-4531 
Power Monolithics, (612) 935-6194 A. Blumenberg, (313) 557-1934 CA Chatsworth 

NC Greensboro MN Minneapolis Westates Electronics Corp., (213) 341-4411 
Power Monolithics, (919) 274-5745 Comstrand, (612) 571-0000 Gardena 

NJ Cherry Hili MO Hazalwood Bell Industries, (213) 321-5802 
Power Monolithics, (516) 694-4200 Technical Representatives, (314) 731-5200' San Diego 
Northern New Jersey ... NC Raleigh Intermark Electroniqs. (714) 279-5200 
Power Monolithics, (516) 694-4200 W.A. Brown Components, (919) 781-9426 Sunnyvale 

NY Melville NJ Cherry Hill Bell Industries, (408) 734-8570 
Power Monolithics, (516) 694-4200 Stemler Assoc., (609) 966-4070 Intermark ElectroniCS, (408) 738-1111 
Poughkeepsla NM Albuquerque CO Wheatrldge 
Power Monolithics, (914) 297-4800 Thorson Company, (505) 265-5655 Century ElectroniCS, (303) 424-1985 
Rochester NY Jericho FL Ft. Lauderdale 
Power Monolithics, (716) 454-6770 J. Square Marketing, (516) 433-5330 Hallmark Electronics, (305) 971-9280 

OH Cleveland Rochesler Orlando 
Power Monolithics, (216) 585-7808 Onlec Assoc., (716) 464-8636 Hallmark Electronics, (305) 855-4020 

OK Oklahoma . Wantsgh IL • Elk Grove'Viliage 
Power Monolithics, Enterprise 2-183 PMI, (516) 785-3331 Hallmark ElectroniCS, (312) 437-8800 

PA Norriatown OH Cleveland IN Indianapolis 
Power Monolithics, (215) 279-5644 Del Steffen & Assoc., (216) 461-8333 Pioneer ElectroniCS, (317) 849-7300 

TX Dallas Dayton MA Dedham 
Power Monolithic., (214) 341-5130 Del Steffen & Assoc., (513) 293-3145 Gerber ElectroniCS, (617) 329-2400 
Houston Lexington Lexington 
Power Monolithics, (713) 464-6554 Del Steffen & Assoc., (419) 884'2313 Harvey ElectroniCS, (617) 861-9200 

VA Fairfax OR Portland MD Baltlmora 
Power Monolithics, (703) 273-6138 SJI, (503) 224-0344 Hallmark Electronics, (301) 796-9300 
Mclean PA Warminster MI Livonia 
Power Monolithics, (703) 356-0141 Stemler Assoc., (215) 644-3417 Pioneer Electronics, (313) 525-1800 

Can Toronto, Ontario TX Houston MN Bloomington 
Vecco Lambda Ltd., (416) 486-0794 Oeler & Menelaides, (713) 772-0730 Hallmark Electronics, (612) 884-9056 
Polnte'Clalre, Quebec Richardson MO Earth City 

Vecco Lambda Ltd., (514) 697-6520 Oeler & Menelaides, (214) 234-6334 Hallmark Electronics,\(314) 291-5350 

Inti England, High Wycombe Bucks VA Alexandria NC R"leigh • 

Lambda Electronics, High Wycombe, Tel: 363861 Stemler Assoc., (703) 548-7818 Hallmark ElectroniCS, (919) 832-4465 

7/8 WA Seattle NM Albuquerque 

Inti France, Orsay SJI, (206) 624-9020 Century ElectroniCS, (505) 292-2700 
Lambda Electronique, S.A., Tel: 012-1487 Can Dollard Des Oreaux, Quebec NY Binghamton 

Inti Germany, Achern RFO Limited, (514) 626-8324 Harvey ElectroniCS, (607) 748-8211 
Lambda Netzgerate GmbH, Tel: (078) 41-552. Misslssauga, Ontsrlo Hauppage 

Inti Israel, Tel Aviv RFO Limited, (416) 626-1445 Harvey ElectroniCS, (516) 921-8700 

IsLambda ElectroniCS Ltd., Tel: 240-672 Inti Australia, Crows Nast, NSW Woodbury 

Inti Japan, Yokohama Cema, Tel: 439-4655 Harvey Electronics, (516) 921-8700 

Pan Electron Inc., Tel: (045) 471-8811 Inti Austria, Vienna OH Clevaland 

Inti Mexico, Mexico City Ing. Otto Folger, Tel: 0222 656 23 64 Pioneer Electronics, (216) 587-3600 

Mexilex, S.A., Tel: 5-36-09-10 or 5-43-03-77 Inti Belgium, Brussels Dayton 
Bourns (Belgium) N.Y., Tel: 02 218 2005 Pioneer ElectroniCS, (513) 236-9900 

Inti Oenmark, Bagsvaerd-Copenhagen PA Huntington Valley 

Precision Monolithics 
E. Friis-Mikkelsen AIS, Tel: 01 986333 Hallmark Electronics, (215) 355-7300 

Inti Eastern Europe, Vienna Pittsburgh 
Ellrans, Tel: 0222 24 71 37 Pioneer ElectroniCS, (412) 782-2300 

Preclalon Monolithic., Inc. Inti Finland, Helsinki TX Dallas 

1500 Space Park Drive Oy Chester Ab, Tel: 90-735 774 Sterling ElectroniCS, (214) 357-9131 

Santa Clara, California 95050 Inti France, Paris Houston 

(408) 246-9222 Ohmic SA, Tel: 01-203 9633 Sterling ElectroniCS, (713) 627-9800 

TWX: (910) 338-0528 Inti Germany, Stuttgart WA Saattle 

Specific product Information: Bourns GmbH, Tel: 0711"24 2936 Intermark Electronics, (216) 767-3160 

Local Field Sales Office Inti Greece, Athens Can Montreal, Quebec 

Llta.ature: M.N. Kourakos, Tel: 638-747 637 Cesco ElectroniCS, (514) 735-5511 

Local Field Sales Office Inti India, Palo Alto, CA 94306 Toronto, Ontario 

Follow-up an order: Fegu, Inc., Tel: (415) 493-1788 Westburne ElectroniCS, (416) 787-2431 

Customer Service .................................................. ext 171 Vancouver, ac. 
Bowtek Electronics, Ltd. (604) 736-1141 
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Ragen Semiconductor 

Ragen Semiconductor 
53 South Jefferson Road 
Whippany, New Jersey 07981 
(201) 887-4141 
Information: 

Oleg Burlak 

Raytheon Semiconductor 

Raytheon Semiconductor 
350 Ellis st. 
Mt .. View, California 94042 
(415) 968-9211 
TWX: (910) 379-6481 
Specific Product Information: ' 

Linear ...... : ....................................................... Dave Perry 
Digital ................................................................. Ray SOlis 
Discrete ......................................................... Larry Collins 
Hybrid ICs .......................................................... Tom Cate 
Microprocessors .......................................... Paul Sullivan 

Price and delivery: 
Local Field Sales Office 

Place an order: 
Local Field Sales Office 

Follow-up an order: 
Customer Service 

AZ 

CA 

CO 

FL! 

IL 

KS 

MA 

MI 

MN 

MO 

NJ 

NY 

WA 

WI 

Can 
Inti 

Inti 

Inti 

Inti 

Sales Offices & Representatives 

Scottsdale 
SemperFi Sales Co., (602) 991-9197 
Irvine 
Raytheon Semiconductor, (714) 833-9042 
Sunnyvale 
Mission Marketing, (408) 732-9611 
Mountain View 
Raytheon Semiconductor, (415) 969-3475 
Denver 
Barnhill Fiye, (303) 426-0222 
Largo . 
Perrott Assoc., (813) 585-3327 
Fort Lauderdale 
Perrott Assoc., (305) 792-2211 
O;lando 
Perrott Assoc., (305) 275-1132 
Chicago 
Carlson Electronic Sales, (312) 774-9022 
Des Plaines 
Raytheon Semiconductor, (312) 297-5540 
Overland Park 
Electri-Rep., (913) 649-2168 
Burlington 
Raytheon Semiconductor, (617) 272-8500 
Lexington 
Circuit Sales Co., (617)861-0567 
Farmington 
Miltimore Safes, Inc., (313) 476-2446 
Bloomington 
Electronic Sales Agency, (612) 684-8291 
Minneapolis 
Raytheon Semiconductor, (612) 920-7935 
51. Louis 
Kebco, (314) 569-2660 
Pennsauken 
Raytheon Semiconductor, (609) 663-4066 
Baldwin (NY Metro. Arss) 
R.O.M.E. Inc., (516) 623-3344 
Melville 
Raytheon Semiconductor. (516) 420-0700 
Syracuee 
T. Squared Co. Inc., (315) 483-8592 
Pittsford 
T. Squared Co., Inc .• (716) 381-2551 
Bellevue 
Northwest Marketing (206) 455-5846 
Milwaukee 
Carlson ElectroniC Sales. (414) 476-2790 
Massachusetts Office 
Germany, Munich 
Raytheon Halbleiter GmbH, 089/539-693 
Japan, Tokyo 
New Japan Radio Co .• Ltd., Tel: (591) 3451 
SWitzerland, Zurich 
Transistor AG Raytheon, Tel: 01 625-611 
All Other Overeeas Areas 
Lexington, Mass 
Raytheon Co., tnternational Tel: (617) 862-6600 
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I 

AL 

AR 

AZ 

CA 

CO 

CT 

FL 

IL 

IN 

MA 

MD 

MI 

MN 

MO 

NC 

NJ 

MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Distributors 

Huntsville 
Hallmark Electronics, (205) 837-8700 
Fort Smith 
Cariton Bates, (501) 646-8201, (800) 362-9009 
Phoenix 
Cramer Electronics. (602) 267-7321 
Kierullf Electronics, (602) 273'7331 
Sterling Electronics, (602) 258-4531 
Irvine 
Cramer/Los Angeles. (213) 771-8300 (714) 979-
3000 
Los Angeles 
Kieruiff ElectroniCS. (213) 685-5511 
Newport Beach 
Semii:omp, (714) 833-3070 (213) 581-7201 
Palo Alto 
KieruiffElectronics, (415) 968·6292 
San Carlos 
Sterling Electronics. (415) 592-2353 
San.Diego 
Cramer/San Diego, (714) 565-1881 
Intermark ElectroniCS. (714) 279-5200 
Kierullf Electronics. (714) 278-2112 
Sernicol1)p, (714) 560-0373 
Santa Ana 
Intermark. Electronics, (714) 540-1322, (213) 
436-5275 I 

Sunnyvale 
Bell Industries. (408) 734-11570 
Cramer/San FranCisco. (408) 739-3011 
Intermark ElectroniCS, (408) 738:1111 
Semicomp, (408) 736-2330 
Denver 
Cramer/Denver. (303) 758-2100 
Wheatridge 
Century Electronics. (303) 424-1985 
North Haven 
Cramer/Connecticut, (203) 239-5641 
Clearwater 
Diplomat/Southland, (813) 443-4514 
Hollywood 
Cramer/EW Hollywood, (305) 923·8181 
Orlando· 
Cramer/EW Orlando. (305) 894-1511 
Atlanta 
Cramer/EW Atlanta, (404) 448-9050 
Lykes ElectroniCS. (404) 355-2223 
Elk Grove Village 
Hallmark Electronics, (312) 437-8800 
Diplomat/Lakeland. (312) 595-1000 
Mt. Prospact 
Cramer/Chicago. (312) 593'8230 
Indianapolia 
Graham Electronics Supply. Inc. , (317) 635-5453 
Advent Electronics. (317) 297-4910 
Billerica 
Kierullf Electronics, (617) 667-8331 
Framingham 
Future ElectroniCS, (617) 879-0860. (800) 225-
0380-Toll Free 
Newton 
Cramer ElectroniCS. (617) 984-4000 
Watertown , 
Sterling Electroni~s, (617) 926-9720 
Baltlmors 
Radio ElectriC .Service Company. (301) 823-0070 
Technico. (301) 828·6416 
Gaithersburg 
Cramer/Washington, (301) 948-0110 
Pioneer Washington Elect., (301) 948-0710 
Farmington 
Advent Elect.. (313) 477-1650 
Diplomat/Northland, (313) 477-3200 
Minneapolis 
Diplomat/Electronics Company. (612) 788,8601 
Hallmark Electronics, (612) 884-9058 
Stark Electronic Supply. (612) 332-1325 
Edina 
Cramer/Minnesota. (612) 835-7811 
Earth City 
Hallmark Electronics. (314) 291-5350 
SI. Louis 
Diplomat/St. Louis. (314) 645-8550 
Winston Salem 
Cramer/EW Winston Salem. (919) 725-8711 
Cherry HIli . 
Cramer/Pennsylvania. (609) 424-5993 
Hackensack 
Components Plus. (201) 487-0565 
Moonachie 
Cramer Electronics. (2Ql) 935-5600 
Moorsstown ' 
Arrow/Angus. (609) 235-1900 

NM Albuquerque 
Century Electronics, (505) 292-2700 
Cramer/New Mexico. (505) 265-5767 
Kieruiff Electronics. (505) 247-1055 
Sterling Electronics, (505) 345-6601 

NY East Syracuee I 

Cramer/Syr~cuse, (315) 437-6671 
Elmsford 
Zeus Components, Inc., (914) 592-4120 
Hauppauge 
Components Plus. (516) 231-9200 
Cramer/Long Island, (516) 231-5600 
Semiconductor Concepts, (516) 273,1234 
New Hyde Park 
Lafayette Industrial Elect., (516) 488-6600 
Plainview 
ACI Electronics Corp., (513) 293-6630 
RochesttW 
Cramer/Rochester, (716) 275-0300 

OH Cleveland 
Cramer/Cleveland, (216) 248-8400 
Columbus 
Reptron/Ohio, (614) 443-0231 
Dayton 
Diplomat/Ohio. (513) 228-1080 

OK '!\JIBa 
Component Specialties, (918) 664-2820 

PA Huntingston 
Hall Mark Electronics, (215) 355-7300 

TX Auslin 
Components Specialties. (512) 459-3307 
Dallas. ' 
Components Spe~iaities. (214) 357-4576 
CramerlTexas. (214) 661-9300 
Sterling/Dallas. (214)357-9131 
Quality Components. (214) 387-4949 
Houston 
Component Specialties, (743) 771-7237 
Sterling/Houston, (713) 627-9800 
Quality Components, (713) 7~9-9320 

UT Sail Lake City 
Diplomat/Altaland, (801) 486-7227 

WA Bellevue 
Bell Industries. (206) 747-1515 
Seattle 
Cramer/Seattle, (206) 762-5755 
Interm!\rk Electronics. (206) 767-3160 
SterlingEIt\ctronics, (206) 762-9100 

WI ' West Allis , 
Hallmark Electronics, (414) 476-1270 

Can Calgary, Alberta 
PAAR Industrial Electronics, (408) 287·2840 
Downsviaw, Ontario 
Cramer/Canada. (416) 661-9222 
Ottawa, Ontario 
Wackid Radio & Television Labs. (613) 728-1821 
Montreal, P.Q. 
Future Electronics. (514) 735-5775 
Prelco Electronics, Ltd .. (514) 389-8051 
Rexdale, OntariO 
Future Elect,onics, (416) 677-7820 

RCA Solid State Division 

RCA Solid State Division 
Rte 202 
Somerville. N.J., 08876 
(201) 685-6000 
TWX:J710) 480-9333 

Sales Offices & Representatives 

At,. 

~AZ 

CA 

CO 

FL 

IL 

IN 

Huntaville 
Field Sales Office. (205) 881·4100 
Scottsdata 
Field Sales Office. (602) 947·7235 
Hollywood 
Field Sales Office, (213) 461-9171 
Los Altos 
Fietd Sales Office. (415) 948-8996 
San Diego 
Field Sales Office. (714) 279-0420 
'!\Jstln 
Field Sales Office. (714) 832-5302 
Denver 
Field Sales Office, (303) 433-6841 
Lake Park 
Field Safes Office. (305) 626-6350 
Dee Plaines • 
Field Sales Office. (312) 827-0033 
Indianapolis 
Field Sales Office, (317) 546-4001 
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RCA Solid State Division (cont) IA Cedar Rapids Columbus 
Deeco Inc., (319) 365-7551 Hughes-Peters, (614) 294-5351 

KS Overland Park IL Chicago Dayton 
Field Sales Office, (913) 6~2-7656 Newark Electronics, (312) 638-4411 Hamilton-Avnet Electronics, (513) 433-0610 

MA 'Needham Heights Elmhurst The Stotts Friedman Co., (513) 298-5555 
Field Sales Office, (617) 444-7200 Semiconductor Specialists, (312) 279-1000 Solon 

Mt Birmingham Mt. Prospect Cramer Electronics, (216) 248-8400 
Field Sales Office, (313) 644-1151 Cramer/Chicago, (312) 593-8230 OK lIJlsa 

MN Minneapolis Schiller Park Radio, Inc .. (918) 587-9127 
Field Sales Office, (612) 929-0676 Hamilton-Avnet ElectroniCS, (312) 671-6092 PA Philadelphia 

NJ Cherry Hili IN Indianapolis Herbach & Rademan, (215) 426-1700 
Field Sales' Office, (609) 424-3650 Graham Electronics Supply, (317) 634-8202 Pittsburgh 
Clark KS Lenexa Semiconductor Specialists, (412) 781-8120 
Field Sales Office, (201) 574-3550 Hamilton-Avnet Electronics, (913) 888-8900 TN Memphis 

NY Fairport Wichita Bluff City Distributing Co., (901) 725-9500 

I Field Sales Office, (716) 223-5240 Radio Supply Company, (316) 267-5214 TX Austin 
Huntington Station, LI. MA Burlington Schweber Electronics Corp., (512) 837-2890 
Field Sales Office, (516) 293-0180 I Wilshire Electronics/New England, (617) 272-8200 Dallas 

OH Pepper Pike Newton Cramer/Texas, (214) 661-9300 
Field Sales Office, (216) 831-0030 i Cramer ElectroniCS, (617) 969-7700 Hamilton-Avnet Electronics, (214) 661-8661 

TX Dallas 

I 
Waltham Schwebe, Electronics Corp., (214) 661-5010 

Field Sales Office, (214) 638-6200 Schweber ElectroniCS Corp., (617) 890-8484 Sterling ElectroniCS, (214) 357-9131 
VA Arlington West Newton Houston 

Field Sales Office, (703) 558-4161 

I 
AW. Mayer Co., (617) 965-1111 Hamilton-Avne! ElectroniCS, (713) 526-4661 

Can Calgary, Alberta Woburn Schweber Electronics Corp., (713) 784-3600 
Field Sales Office, (408) 403-6051 Hamilton-Avnet Electronics, (617) 933-8020 Sterling Electronics, (713) 623-6600 
Rexdale (Toronto), Ontario MD Gaithersburg UT Salt Lake City 
Field Sales Office, (416) 247-5491 I Cram.er/EW, Washington, (301) 948-0110 Cramer/Utah, (801) 484-4131 
Ste. Anne de Bellevue Hanover Hamiiton-AvnetElectronics, (801) 262-8451 
Field Sales Office,(514) 457-9000 Hamilton-Avnet Electronics, (301) 796-5000 WA Bellevue 

Inti England, Sunbury-on-Thames Rockville Hamilton-Avne! Electronics, (206) 746-8750 
RCA Ltd. for Europe, Mid Eas!, Africa & UK; Tel: Schweber Electronics Corp., (301) 881-3300 Seattle 
SUN 85511 Savage Liberty Electronics/Northwest, (206) 763-8200 

Inti Japan, Tokyo Pyttronic Industries, (301) 792-7000 Robert E. Priebe Company, (206) 682-8242 
RCA Purchasing Co .. Tel: 581-2311 MI Detroit WI Mequon 

Inti Latin America RS ElectroniCS, (313) 491-1000 Taylor Electric Company, (414),241-4321 
International Sales, Somerville, NJ, (201)685- Livonia I 6000 Hamilton-Avnet ElectroniCS, (313) 522-4700 

Inll Taiwan, Taipei Troy Reticon RCA, Tel: 579171 Schweber Electronics Corp .. (313) 583-9242 
MN Bloomington 

Arrow Electronics, (612) 888-5522 Retieon Corporation 

Distributors 
Edina 910 Benicia Avenue 
Cramer/Minnesota, (612) 835-7811 Sunnyvale, California 94086 

AL Huntsville 
Hamilton-Avnet ElectroniCS (612) 941-3801 (408) 738-4266 
Minneapolis TWX: (910) 339-9343 

Hamilton-Avnet ElectroniCS, (205) 533-1170 Semiconductor SpeCialists, (612) 854-8841 
AZ Phoenix MO Hazelwood 

Hamilton-Avnet Electronics,. (602) 275-7851 Hamilton-Avnet Electronics, (314) 731-1144 
Sales Offices & Rtpresentatives Kierulff ElectroniCS, (602) 273-7331 Semiconductor Specialists, (314) 731-2400 ..... 

Liberty Electronics/Arizona, (602) 257-1272 Kansal!,City 
CA Culver City Semiconductor Specialists, (816) 452-3900 AL Huntaville 

Hamilton Electro Sales, (213) 558-2020 NC Greensboro Technology Marketing Assoc., (205) 883-7893 
EI Monte Hammond ElectroniCS of Carolina, (919) 275-6391 CO Wheatridge 

- G.S. Marshall Co., (213) 686-0141 Winston Salem Waugaman Assoc., Inc .. (303) 423-1020 
EISegundo Cramer/EW, Winston Salem, (919) 725-8711 CT Stratford 
Uberty ElectroniCS, (213) 322-8100 . NJ Cedar Grove Gerald Rosen Co., (203) 375-5456 
Irvine Hamilton-Avnet ElectroniCS, (210) 239-0800 FL Orlando 
Cramer/tos Angeles, (213) 771-8300 Clifton Technology Marketing Assoc., (305) 857-3760 
Los Angeles Wilshire Electronics/NJ, (201) 340-1900 Ormand Beach 
Kierulff ElectroniCS, (213) 685-5511 Moonachie Technology Marketing Assoc., (904) 672-2314 
RPS ElectroniCS, (213) 748-1271 Cramer-New Jersey, (201) 935-5600 Pompano Beach 
Mountain View Mount Laurel Technology Marketing Assoc., (305) 942-0774 
Elmar ElectroniCS, (415) 961-3611 Hamilton-Avnet ElectroniCS, (609) 243-2133 IA Cedar Rapids 
Hamilton-Avnet ElectronicS, (415)961-7000 Pennsauken Engineering Services, (319) 362-0503 
Palo Alto Resco Electronics Div. of Astrex, (609) 662-4000 KS Prairia Village 
Kierulff ElectroniCS, (415) 968-6292 Rutherford Engineering Services, (913) 649-4000 
Riverside Kierulff ElectroniCS, (201) 935-2120 MA Framingham 
Electronic Supply Corp., (714) 683-7300 -Somerset Gerald Rosen Company, (617) 879-5505 
San Diego Schweber/NJ Electronics, (201) 469-6008 MD Baltimore 
Hamilton/Avnet ElectroniCS, (714) 279-2421 NM Albuquerque Component Sales, (301) 484-364 7 
Kierulff ElectroniCS, (714) 278-2112 Cramer/New Mexico, (505) 265-5767 MI . Birmingham 
Liberty/San Diego, (714) 565-9171 Hamilton·Avnet ElectroniCS, (505) 765-1500 J.C. Hofstetter Company, (313) 646-3635 
Sunnyvale NY Buffalo G;and Rapids 
Cramer/San FranCiSCO, (408) 739-3011 Summit Distributors, (716) 884-3450 J.C. Hofsteller Company, (616) 942-0650 

CO Commerce City East Syracuse MN Minneapolis 
Elmar Electronics/Denver, (303) 287-9611 Hamilton-Avnet ElectroniCS, (315) 437-2641 Arjay $ales, (612) 854-4972 
Denver Farmingdale, L.t MO SI. Louis 
Hamilton-Avne! ElectroniCS, (303) 534-1212 Arrow ElectroniCS, (516) 694-6800 Engineering Services, (314) 997-1515 
Kierulff Electronics, (303) 343-7090 Freeport, L.t NC Raleigh 

CT Danbury Milgray ElectroniCS, (516) 546-6000 Component Sales, (919) 782-8433 
~ Schweber Electronics Corp., (203) 792-3500 Hauppauge, Lt NJ Pennsauken 
Georgetown Cramer/Long Island, (516) 231-5600 Megargel/Himmelstein Assoc., (609) 662-3081 
Hamilton-Avnet ElectroniCS, (203) 762-0361 Rochester NM Albuquerque 
North Haven Cramer/Rochester, (716) 275-0300 Waugaman Assoc., (505) 294-1436 
Cramer ElectroniCS, (203) 239-5641 Hamilton-Avnet ElectroniCS, (716) 442-7820 NY Buffalo 

FL Hollywood Rochester Radio Supply Co., (716) 454-7800 Ossmann Component Sales Corp., (716) 832-
Cramer/EW, Hollywood, (305) 945-4176 Schweber Electronics Corp., (716) 461-4000 4271 
Hamilton-Avnet ElectroniCS, (305) 925-5401 Rome Huntington, L.I. 
Schwever Electronics Corp .. (305) 927-0511 Rome ElectroniCS, (315) 337-5400 COB Enterprises, (516) 692-5200 
Orlando Westbury, LI. Kingston 
Cramer/EW, Orlando, (305) 894-1511 Hamilton-Avnet ElectroniCS, (516) 333-5800 Ossmann Component Sales Corp., (914) 338-. 

GA Doraville Schweber Electronics Corp., (516) 334-7474 5505 
Cramer/EW, Atlanta, (404) 448-.9050 OH Beachwood Rochester 
Norcross Schweber Electronics, (216) 464-2970 Ossmann Component Sales Corp., (716) 442-
Hamilton-Avnet ElectroniCS, (404) 448-0800 Cleveland 3290 

Hamilton-Avnet ElectroniCS, (216) 461-1400 
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Reticon (cont) 

OH 

TX 

UT 

Syracuse 
Ossmann Component Sales Corp., (315) 454· 
4477 
Vestal 
Ossmann Component Sales Corp., (607) 785· 
9949 
Dayton 
J.C. Hofstetter Company, (513) 296·1010 
Medina 
J.C. Hofstetter Company, (216) 725·4477 
Dallas 
Microsystems Marketing, (214) 238·7157 
Houston . 
Microsystems Marketing, (713) 783·2900 
Salt Lake City . 
Waugainan!Assoc., (801) 277·8911 

Distributors 

Inti Austrelia, Prospect 
A.J. Ferguson (Adelaide) Ply, Ltd., Tel: 2691244 

Inti Austria, Wien . 
Bacher Elektronische, Tel: (0222) 83 63 96 

Inti Belgium, Bruxelles 
Ineleo, Tel:«02) 660 00 12 

IntI Denmerk, Cdpenhagen 
Scandinavian Semiconductor Supply AlS, Tel: (01) 
93/Aegir 5090 

intI Eaetern Europe, Munich 
Opteltec, Div. Neumuller GmbH, Tel: (089) 59911 

IntI Finland, Helsinki 
Havulinna Oy, Tel: (90) 661 451 

Inti France, Savres 
Tekelec Airtronic, Tel: (01) 027;.75 35 

inti Germany, Frankfurt 
Elektronik GmbH, Tel: (0611)550289 

Inti Israel, Ramat-Gan 
Telsys Ltd., Electronic Engineering, Tel: 739865 

Inti Italy, Milan 
Eledra. Tel: (02) 34 93041 

Inti Japan, Yokohama 
Pan Electron, Inc., Tel: 045-471·8811 

Inti Netherlands, Amsterdam 
lnelco. Tel: (020) 93 4824 

Inti NOlWay, Oslo 
Nordisk Elektronik (Norge) AlS. Tel: (02) 55 38 93 

Inti SOuth AfrIca, Pratoria 
Electronic Building Elements Ply., Ltd., Tel: 78 
9221/6 

. IntI Sweden, Stockholm 
Nordisk Elektronik AB,Tel: (08) 24 8340 

Inti . Switzerland 
Regensdorf/ZH 
Reticon European Office. Tel: (01) 840 53 05 
ZurIch 
Industrade AG, Tel: (01) 60 22 30 

UK UnIted Klnr,'!om, Letchworth, Herts 
Herbert Controls & Instruments. Ltd .• Tel: 3841 
SId Code 04626 

Rockwell Microelectronic Division 

Rockwell International 
Microelectronic Device Division 
P.O. Box 3669 
3430 Miraloma Avenue 
Anaheim, California 92803 
(714) 632-3729 

Sales Offices & Representatives 

AL Seles HuntSville 
Gentry Associates, (205) 534·9771. 536·5306 

AZ Scottsdale 
a.T Wiles - Assoc., (602) 948·5590 

CA Anaheim 
Rockwell International. (714) 632·3698 
Los Angeles 
a. T. Wiles & Assoc., (213) 478-0183 
Menlo Park 
Straub Assoc., (415) 321·9050 
Tustin 
a. T. Wiles & Assoc., (714) 832·4952 

CO Westminster' 
Straube Assoc.lMountain States, (303) 426·0890 

CT North Haven 
Kitchen & Kutchin, (203) 239·0212 

FL Orlando 
Gentry Assoc., (305) 894·4401 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Atlanta 
Gentry Assoc., (404) 448·2365 . 
Cedar Rapids 
John G. Twist Co., (319) 393·8703 
Elk Grove Village 
John G. Twist Co., (312) 593·0200 
Rockwell International, (312) 439·1713 

, Fort Wayne . 
Robert O. Whitesell & Assoc., (219) 432·5591 
Indianapolis 
Robert O. Whitesell & Assoc., (317) 359·9283 
Kokomo ., 
Robert O. Whitesell. & AssOC .. , (317) 452·6065 
Prairie Village 
John G. Twist Co., (913) 236·4646 
Wichita 
John G.Twist Co., (316) 686·6685 
Louisville 
Robert O. Whitesell & Assoc., (502) 897·1569 
Lexington 
Kitchen & Kutchin, (617) 862·8230 
Randallstown 
Beacon North, (301) 922·1248 
Grand Rapids 
Robert O. Whitesell & Assoc., (616) 942·5420 
Southfield 
Robert O. Whitesell & Assoc .. (313) 559·5454 
St. Joseph 
Robert O. Whitesell & Assoc., (616) 983·7337 
Troy 
Rockwell International, (313) 435-1638 
Minneapolis 
John G. Twis.t Co., (612) 854,4600 
St; Louis 
John G. Twist Co., (314) 432·2830 
Burlington 
Gentry Assoc., (919) 227·3639 
Hohokus 
Hansen Assoc .. (210) 652·7055. (212) .947·0379. I 

' (516) 692·4688 . 
North Brunswick 
Rockwell International. (201) 246·3630. (516) 
979·0183 
Albuquerque 
Straube Assoc.lMountain States, (515) 292·0295 
Buffalo 
A. W. Mitscher Co., (716) 633·7970 
Manlius 
R. W. Mitscher Co ... (315) 682·2855 
Pittsford 
A. W. Mitscher Co. 
West Hurley 
A. W. MitscherCo., (914) 679·6151 
Cincinnati 
Robert O. Whitsell & Assoc., (513) 521·2290 
Columbus 
Robert O. Whitesell & Assoc .• (614) 888·9396 
Dayton 
Robert O. Whitesell & Assoc., (513) 298·9546 
Middleburg Heights 
Robert O. Whitesell & Assoc .•. (216) 826·4424 
Portland 
Earl & Brown Corp., (503) 245·2283 
King 01 Prussia 
Monteiro Assoc., (215) 265·0634 
Pittsburgh 
Robert O. Whitesell & Assoc., (412) 344·7277 
Graaneville 
Robert O. Whitesell & Assoc., (615) 639·6154 
DallaS 
Salcor.lnc .. (214) 234·8072 
Salt Lake City 
Straube Assoc./Mountain Stales, (801) 533·0125, 
943·5650 
Falls Church 
Beacon North, (703) 534·7200 
Lynchburg .. ' 
Beacon North, (804) 237·4740 
Seattle 
Earl & Brown Corp., (206) 284·1121 
Wauwatosa 
John G. Twist Co., (414) 475/7755 
Montraal, Quebec . 
Multi·State Devices, ltd., (514) 279·4507 
Brazil, Sao Paulo 
Hybrid, Tel: SP 04549 

. Japan, Tokyo 
Rockwellint. Overseas Corp .. Tel: 265·8808 
West Germany, Munich 
Rockwellinternjltional GmbH, Tel: (089) 859-9515 

Distributors 

Huntaville 
Hamilton/Avnet Electronics, (205) 533·1170 
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Phoenix 
Hamilton/Avnet Electronics, (';;02) 275·7851 
Costa Mesa 
Aveni Electro,nics, (714) 754·6111 
Schweber Electronics. (714) 556·3680, 
924·5594 
Culver City 
Hamilton Electro Sales, (213) 558·2020 
Hamilton/Avnet Electronics, (213) 558·2441 
Mountain View , 
Hamilton/Avnet ElectroniCS, (415) 961·7000 
San Diego 
Hamilton/Avnel Electronics, (714) 279·2421 
Denver. , 
Hamilton/Avnet Eleclronics. (303) 534-1212 
Danbury 
Schweber Electronics. (203) 792·3500 
Georgetow" 
Hamilton/Avnet Electronips, (203) 762·0361 
Fort Lauderdale 
Hamilton/Avnet ElectroniCS. (303) 971·2900 
Hollywood 
Schweber Electronics. (305) 927·0511 
Atlanta . 
Schweber ElectroniCS, (404) 449·9170 
Norcross 
Hamiiton/Avnet ElectroniCS, (404) 448·0800 
Elk Grove Village 
Schweber Elecl,onics. (312) 593·2740 
Schiller Park 
Hamiiton/Avnet ElectroniCS, (312) 678·6310 
Lenaxa 
Hamiiton/Avnet ElectroniCS, (913) 888·8900 
Burlington 
Hamilton/Avnet ElectroniCS. (617) 273·2120 
Waltham .. 
Schweber Electronics. (617) 890·8484 
Baltimore 
Hamilton/Avnet ElectroniCS. (301) 796·5000 
Rockville 
Schweber Electronics, (301) 881 ;3300 
Livonia 
Hamilton/Avnet Electronics. (313) 522·4700 
Troy 
Schweber Eleclronics, (313) 583·9242 
Eden Prairie 
Schweber ElectroniCS. (612) 941·5280 
Edina 
Hamilton/Avnet Electronics, (612) 941·3801 
Hazelwood 
Hamilton/Avnet ElectroniCS, (314) 731·1144 
Cedar Grove 
Hamilton/Alinet Eiectronics. (201) 239·0800 
Mount Laural 
Hamilton/Avnet ElectroniCS, (609) 234·2133 
North Brunswick 
Rockwell International, (201) 246·3630 
Somerset 
Schweber ElectroniCS. (201) 469·6008 
Albuquerque 
Hamilton/Avnet Electronic.s, (505) 765·1500 
EaBt Syracuse \ 
Hamilton/A~net ElectroniCS, (315) 437·2641 
Rochester 
Hamilton/Avnet Electronics (716) 442·7820 
Schweber Electronics (716) 461·4000. 
Westbury, L.I. 
Hamilton/Avne! ElectroniCS, (516) 333·5800 
Schweber ElectroniCS, (516) 334·7474 
Beachwood 
Schweber Electronics. (216) 464·2970 
Cleveland 
Hamilton/Avnet Elect,onics. (216) 461-1.400 
Dayton 
Hamilton/Avnet ElectroniCS. (513) .433·0610 
Austin 
Schwaber ElectroniCS, (512) 837·2890 
Dallas 
Hamilton/Avnet ElectroniCS. (214) 661-86.61 
Schweber ElectroniCS, (214) 661-5010 

. Houston 
Hamilton/Avnet Electronics. (713) 526·4661 
Schweber Electronics, (713) 784·3600 
Salt Lake City 
Hamilton/Avnet ElectroniCS, (801) 262·8451 
Bellevue 
Hamilton/Avnet ElectroniCS, (206) 746·8750 
Mls.lssauga, OntariO 
Hamilton/Avna! Electronics, (416) 677·7432 
Montreal, Quabec ' 
Hal11i1ton/Avnet Electronics. (514) 331·6443 
OttSwa, Quebec 
Hamilton/Avnet ElectroniCS, (613) 226·1700 
Benelux, Breda, Netherlands 
Famatra, Tel: 01600·39100 
France, Paris 
REA. Tel: 758·11-11 

(213) 
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Rockwell Microelectronic Division (cont) 

Inti Italy, Milano . 
Dott Ing G DeMico S.PA, Tel: (02) 653·131 

Inti Japan 
Osaka 
Matsushita Electric Trading Co., Tel: (06) 204· 
5563 
Tokyo 
Marubeni Corp., Tel: 282·3412 
Matsushita Electric Trading Co., Tel: (03) 435· 
4552 

Inti Norway, Oslo 
Micronor, Tel: (2) 351.520 

tntl Spain, Madrid 
Comelta, Tel: 254 9831, 254 0664 

Inti Swltzarland, Zurich 
Mikro Computer Systeme AG(MCS), Tel: 233368 

Inti Taiwan, Taipei 
Enterprex Corp., Tef: 538·375·7 

Inti United Kingdom Sussex, England 
. Pelco E1ectronics, Ltd., Tel: 0273·722 155 

Inti West Germany, Bad Friedrichshall 
System Kontakt, Tel: 07136.50 31 

Sanken Electric Co. 

Sanken Electric Company 
1·22·8 Nishi·lkebukuro 
Toshima·ku, Tokyo 171, Japan 

Scientific Micro $ystems 

Scientific Micro Systems, Inc. 
520 Clyde Avenue 
Mountain View, CA 94043 
(415) 964-5700 
TWX: (910) 379·6577 
Specific Product Information: 
. Bipolar Microprocessors/Support Equipment 

............................................... .-................. Steve Drucker 
Literature: 

................................................................... Joan Bernd 
Price and Delivery: 

..................................................................... Joan Bernd 
Other Information: 

................................................................... Joan Bernd 
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Sales Offices & Representatives 

Huntsville 
Col-Ins-Co, (205) 852·4263 
Phoenix 
The Thorson Cornpany, (602) 956·5300 
Encino 
Gemini Assoc., (213) 881·0592 
FallbrOOk 
Gemini Assoc., (714) 728·4481 
Irvine 
ADCO ElectroniCS, (714) 833·1528 
Santa Monica 
Gemini Assoc., (213) 427·9600 
Thstln 
Gemini Assoc., (714) 544·7744 
Denver . 
The Thorson Company, (303) 759·0809 
Avon 
Instrument Dynamics, (203) 678·1088 
Largo • 
Col·lns·Co, (813) 343·0978 (ans) (813) 581·8233 
North Palm Beach 
Col·lns·Co, (305) 423·8863 
Orlando ' 
Col·lns·Co, (305) 423·7615 
Clarkston 
CoI.lns·Co, (404) 299·2138 
Chicago 
Pivah Engineering, (312) 539·4838 
Des Plaines 
Scientific Micro Systems, (312) 298-0388 (ans) 
(312) 359·7760/1 
Cedar Rapids 
Pivan Engineering, (319) 377·9434 
Indianapolis 
Pivan Engineering, (317) 253-1681 
Shawnee Mls.lon 
Pivan Engineering, (913) 722·1030 
Wakefield 
tnstrument Dynamics, (617) 245·5100 
Scientific Micro Systems, (617) 246·2540 

MD Fulton 
Gans, Fryling, and Pugh (301) 837·6311 

MI Detroit 
Comtel Sterling, (313) 255·1970 

MN MinneapOlis 
Pivan Engineering, (612) 537·4501 

MO St. Louis 
Pivan Engineering, (314) 567·3636 

NJ East Hanover 
HLM Assoc., (201) 386;0794 
Mor,is Plaines 
HLM Assoc., (201) 539·8050 

NY Northport 
HLM Assoc., (516) 757·1606 
Rochaster . 
Cameron Assoc., (716) 385·1681 

NC Winston-Salem 
Col·lns·Co, (919) 748·0297 

OH Cleveland 
Comtel Sterling, (216) 442·8080 
Dayton 
Comtel Sterling, (513) 298·7573 

PA King of Prussia 
Rivco, Inc., (215) 265·5211 
Pittsburg 
Comlel Sterling, (412) 922·5720 

TX Dallas 
The Thorson Company. (214) 233·5744 
Houston 
Thorson Company, (713) 771·3504 

UT Salt Lake City 
R2M, (801) 972·5646 

VA Arlington 
Gans, Fryling & Pugh, (703) 527·3262 

WA Bellevue 
The Thorson Company, (206) 455·9180 

WI Brookfield 
Pivan Engineering, (414) 786·1940 

Can Mississauga 
Munro Electronic Components, (416) 676·1042 
,collard des Ormeaux, P.Q. 
Munro Electronic Components, (514) 626·6723 
Ottawa, On K2H 5S2 
Munro Electronic Components, (613) 828·5902 

, 

MO Grandview 
Beneke & McCaul, (816) 765·2998 

NC Raleigh 
Rep. Inc .. (919) 851·3007 

NJ Northern 
J·Square, (516) 433·5330 

NY Pompey 
S.F. Foster Co., (315) 677·3333 
Webster 
S.F. Foster Co., (716,)265·2072 

,oH Cleveland 
Imtech Inc., (216) 826·3400 
Englewood 
Imtech Inc., (513) 836·0600 ' 

PA Philedelphia 
C.H. Newson & Assoc., Inc., (215) 248·3377 

SC Raleigh, N.C, 
Rep. Inc., (919) 851·3007 

TX Dallas 
Blackburn Assoc., (214) 692·8885 

WA Seattle 
Northrnar, Inc., (206) 524·5170 

Can Ottawa 
Multilek Inc., (613) 825·4695 
Toronto 
Multilek (416) 429-1269 

Inti Mexico, Mexico City 
Mexel, (905) 575·7868 

CA 

FL 

IL 

MA 

. 

Distributors 

Los Angeles 
Energy Electronic Products, (213) 670·7880 
Sante Clara 
Re·Coil ElectroniCS. (408) 984·0400 
Pompano Beach 
Zeus Components, (305) 942·4312 
Des Plaines 
Edmar Electronics Co., (312) 298·8580 
Burlington 
Wilshire ElectroniCS, (617) 272·8200 
Zeus Components, (617) 273·0750 
Wakefield 

SGS-ATES Semiconductor '. I NY 

OH 

Semtex, (617) 245·9050 
Elmsf9rd 
Zeus Components, (914) 592·4120 
Dayton 

SGS-ATES Semiconductor Corporation 
435 Newtonville Avenue 
Newtonville, Massachusetts 02160 
(617) 969·1610 
Telex: 92·2482 
Specific product information: 

Product Marketing ................................ Umberto Broggi 
Application engineering: i 

Product Marketing ................................ Umberlo Broggi I 
Literature: 

Sales Department.. ........................... Marilyn Schribman 
Place an order: 
. Sales Department. ............................. Anne Girolamo 

Follow-up an order: 
Cuslomer Service ................................. Anne Girolamo I 

Sales Offices & Representatives ' 

AL 

AZ 

CA 

CO 

FL 

GA 

, IL 

IN 

MA 

MI 

MN 

Huntsville 
Rep. Inc., (205) 881·9270 
Phoenix 
Hecht, Henschen & Assoc., (602) 275·4411 
Los Angeles 
ECM, (213) 649·5374 
Mountain View 
Shaw·Tech, Inc., (415) 961·4775 
San Diego 
Cerco, (213) 649·5374 
Denver 
Elcom, (303) ·770·4400 
Clearwater 
Dyne·A·Mark, (813) 441·4702 
Ft. Lauderdale 
Dyne·A·Mark, (305) 771·6501 
Tucker 
Rep. Inc., (404) 938·4358 
Bellwood 
Fiat Engineering, (312) 547·6200 
Indianapolis 
Lattronics, (317) 846·5788 
Needham 
Stone Cornponent Sales, (617) 444·1405 
Grosse Pointe Park 
Greiner Assoc., (313) 499·0188, 
Minneapolis 
Loren F. Green Assoc., (612) 781'1611 

I 
I 

TX 

WA 

Can 

Inti 

Esco Inc., (513) 226·1133 
Dallas 
KA Electronic Sales, (214) 634·7870 
Seattle 
Radar Electric Co., (206) 282·2511 
Montreal 
Prelco Electronics Ltd., (514) 389·8051 
Mexico, Mexico City 
Mexel. (905) 575·7868 

Siemens 

Siemens Corporation 
186 Wood Avenue South 
Iselin, New Jersey 08830 
(201) 494-1000 
Telex: 84-4491 
All Information: 

Bob Zolkowski 

AL 

AZ 

CA 

CO 

C.T 

FL 

Sales Offices & Repres~ntatives 

Huntsville 
Interep Assoc., 1205) 881·3677 
Scottsdale ' 
Siemens Corp., (602) 947·2231 
Summit Sales, (602) 994·4587 
EISugundo 
Varigon Assoc., (213) 679·0621 
Newport Beach 
Siemens (Western Region), (714) 540·2487 
San Diego 
S.R. ElectroniC, (714) 565-8411 
Sunnyvale 
Quadrep, Inc., (408) 733·7300 
Denver 
Omega, Ltd., (303) 758·1508 
West Simsbury 
Anchor Engineering Corp., (203) 658·6261 
Ft, Lauderdale 
Perrott Assoc., (305) 792·2211 
Largo 
Perrott Assoc., (813) 585·3327 
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Siemens (cont) Woodland Hills NM Albuqu.rqu. 
JACO Electronics, (213) 887·6400 Century Electronics, (505) 292·2700 

Orlando Semiconductor Concepts, (213) 887·6400, Cramer/NewMexico, (505) 265·5767 
Perrott Assoc., (315) 275·1132 CO Arvada NY East Syracus. 

GA Atla.nta G.S. Marshall Co .. (303) 423·967.0 Cramer/Syracuse, (315) 437·6671 
Interep Assoc., (404) 394·7756 Denv.r Elmsford 

IA Hiawatha Cramer/Denver, (303) 758·2100 . Zeus Components, (914) 592·4120 
Gassner & Clark Company, (319) 39·5763 Wh.atrldg. Endw.II 

IL Park Ridg. Century Electronics, (303) 424·1985 Cramer/Binghamton, (607) 754·6661 
Metcom Assoc., (312) 696·1490 CT Hamden FOfllst Hills 
Rosemont Wilshire Electronics, (203) 281-1166 NASCO, (212) 793·6500 
Siemens, Central Region, (312) 671·2810 North Hav.n FfHport 

IN Indianapolis Cramer/Connecticut, (203)239·5641 Milgray Electronics, (516) 546·6000 
Electro Reps, (317) 255·4147 FL Ft. Laud.rdakt HauppaU'gII 
Ft, Wayn. Hall·Mark Electronics, (305) 971·9280 Cramer/Long Island, (516) 231·5600 
Electro Reps, (219) 743·4611 Hollywood Hall·MarkEleclronics, (516) 273'0030 

MA Nawton Upper Falls Cramer/EW Hollywood, (305) 923·8181 JACO Electronics, (516) 273'5500 
Anchor Engineering Corp., (617) 964·6205 Orlando Semiconductor Concepts, (516) 273,1234 
Lexington Cramer/EW Orlando, (305) 894-1511 Johnson City 
KCA Components, Inc., (617) 861·9024 Hall-Mark Electronics, (305) 885-4020 Wilshire lilectronics, (607) 797·1236 

MD Baltimore Pompano Beach New Hyde Park ' 
J.A. Maguire & Company, (301) 377·0223 . Zeus Components, (305) 942·4312 LaFayette Ind. Electronics, (516· 488-6600 

MI Farmington GA Atlanta Plainview, L,I, 
CMPlnc., (313) 477·7700 Cramer/EW Atlanta, (404) 448·9050 A.CLElectronics Corp., (516) 293'6630 

MN St. Paul IA Cedar Rapids Rochester 
Cahill Assoc., (612) 646·7217 Advent Electronics, Inc., (319) 393·8811 Cramer/Rochester, (716) 275·0300 

MO Hazelwood IL Arlington Heights Simcona Electronics, (716) 328·3230 
DY·Tronix, (314) 731·5799 T.I. Supply Co., (312) 593·7660 OH Beachwood 
Independence Chicago Sheridan Assoc., (216) 831·0130 
OY·Tronix, (816) 737·1100 Semiconductor Specialists, (312) 279·1000 Cincinnati 

HC Winston·Salem Elk Grove Village " 
Cram!'r/Tri·States, (513) 771·6441 

JA Maguire & Company, (919) 725·7777 Hall·Mark Electronics. (312) 437·8800 Sheridan Sales Co., (513) 761·5432 
NJ Haddonfield Elmhurst 

Cleveland 
l[homas Assoc., (609) 854.301.1 Semiconductor SpeCialists, (312) 279',1000 ' Carmer/Cleveland, (216) 248·8400 , 
Pennsauken MI, Prospect Arrow Electronics, (216) 464·2000 
J.A. Maguire & Company, (609) 665:5136 Cramer/Chicago, (312) 593·8230 Dayton 
Iselin Rosemont Sheridan Sales Co., (513) 277·8911 
Siemens (Eastern Region), (201) 494·1000 Advent Electronics, (312) 298,4210 Kettering 

NM Albuquerque IN Indianapolis Arrow ElectroniCS, Inc., (51'3) 253·9176 A.a. Electronics, (505) 883·1003 Advent Electronics, (317) 297·4910 OK Tulsa 
NY Plalnvktw, L,I. Semiconductor SpeCialists, (317) 243·8271 Hall·Mark ElectroniCS, (918) 835·8458 ERA,lnc., (516) 822·9890 Sheridan Sales Co., (317) 547·7777 

T. I. Supply Co., (918) 437·4.555 Syracuse KS Lenexa 

I 
PA Erie 

Electra Sales, (315) 455·5783 Hall·Mark ElectroniCS, (913) 888·4747 ADVACOM Corp., (814) 455·8110 
Rochester MA Burlington Huntington Valley 
Electra Sales, (716) 4~6·4030/4037 Wilshire Electronics, (617) 272·8200 I Hall·Mark Electronics, (215) 355·7300 

OH Rocky River Zeus Components, (617) 273·0750 TX Austin 
Dolfu$s·Root & Company, (216) 333·7504 NawtOn Center Hall·Mark Electronics, (512) 837·2814 
Centerville Cramerllnternational, (617) 969· 7700 Dallas Dolluss·Root & Company; (513) 433·6776 Wattham 

Carmer/Dallas, (214) 661·9;300 
PA Plttaburg T.I. Supply Co., (617') 890·0510 Hall·Mark Electronics, (214) 231·6111 Dolluss·Root& Company, (412) 561·4125 MD Baltimore T. I. Supply CO., (214) 238·6852 
TX Arlington Hall·Mark ElectroniCS, (301) 796·9300 Houston 

Siemens, (817) 261·6543 Radio Electric Service Co., (301) 823,0070 

I 
Lenert Co .. (713) 225·1465 

EIPaso Gaithersburg Hall·Mark Ele.ctronics, (713) 781·6100 , A.a. Electronics, (915) 545·2363 Cramer/EW Washington, (301) 948·0110 T.I. Supply Co., (713) 785·4800 
UT Salt. Lake City Hanover " 

UT Salt L8ke City 
Omega, Ltd.; (801) 286·9617 Cramer/EW Baltimore, (301) 796·5790 CenturY ElectroniCS, (801) 466-8721 

WA Sellevue Hyatt.vllkt I Cramer/Salt Lake City, (801) 487·4131 Ray Over Sales, (206) 454·41551 Milgray Electronics, (301) 864·1111 

I 
WA Belktvue 

MI Farmington Bell Industries, (206) 747·1515 
Advent ElectroniCS, (313) 477·1650 

Distributors Sheridan Sales Co., (313) 477.·3800 I Seattla 
.Cramer/Seatt)e, (206) 762·5755 

'. 
SlImiconductor Specialists. (313) 478·2700 I Intermark ElectroniCS, (206) 767·3160 

AL Huntavilkt MN Bloomington I KAM ElectroniCs, (206) 323·5100 
Cramer/EW Huntsville, (205) 539·5722 Arrow Electronics, (612) 888·5522 WI Mllweu,kee 
Hall·Mark Electronics, (205) 837·8700 Hall·Mark ElectroniCS, (612) 884·9056 Semiconductor Specialists, (414) 257·1330 

AZ Phoenix Edina OakCfHk 
Cramer/Arizona, (602) 944·2281 Cramer/Bonn, (612) 835·7811 Cramer/Wisconsin, (414) 764·1700 

CA Arcadia Minn!l8polis West Allis 
M:S. Laboratories, (213) 445·7231 Semiconductor Speciclists, (612) 854·8841 Hall·Mark ElectroniCS, (414) 476·1270 
Burbank MO Earth City 

TAW ElectroniCS, (213) 846·3911 ' Hall·Mark Electronics, (314) 201·5350 ...- i '-. 

EI Monta Hazelwood 

G.S. Marshall Co., (213) 686·0141 Semicondu.ctor Specialists, (314) 731-2400 

I 
Signetics 

EISegundo KansasCIW 

T.I. Supply Co., (213) 97:3-2571 LCOMP Kansas City. (816) 221·2400 
Signetics Corporation Irvine '\ ' , Semiconductor SpecialistS,(816) 452·3900 

Cramer/Los Angeles, (714) 979·3000 SI. Louis 811 East Arques Avenue 

Mountain View LCOMP/KansasCity; (314) 647·5505 Sunn,yvale, California 94086 

Capacitor Sales Co., (415) 964·8880 NC Ralalgh (408) 739-7700 

Newport Beach Hall·Mark ElectroniCS, (919) 832·4465. TWX: (910) 339·9283 

Semicomp Corp., (714) 83:3·3070 Winston-Salem SpecifiC; productinformation: 

San Diego Cramer/Winston·Salem, (919) 725·8711 Digitel 

Cramer/San Diego, (714)365·1881 HJ Berlin Memory .............................................................. ext. 3023 

Intermark ElectroniCS, (714) 279-5200 Magnetic Systems Labs. (609) 767·5300 TTL ................................................................... Ext. 3658 

Liberty Electronics, (714) 565·9171 Cherry Hill ECL .............................................................. ; .. : Ext. 2658 

Santa Ana Cramer/Pennsylvania, (609) 424·5993 

. Int~rmark Electronics, (714) 540·1322 Clark Analog' ......... ; ...................................................... ext. 2470 

'l'aSunnyvale T.I. Supply Co., (201) 382·6400 DMOS ................................................................. ext. 2355 

Bell Industries, (408) 734·8570 Haddonfield MOS .................................................................... ext. 3055 

Cramer/San Francisco, (408/739-3011 Mid·Atlantic Electronics, (609) 428·8288 Application engineering: 

G.S. Marshall, (408) 732·1100 Moonachie OMOS 

Intermark ElectroniCS, (408) 738·1111 Cramer/NewJEirsey, (201) 935·5600 Rus Hansen ......................... .' ......................... \ .. ext. 2765 

T.I. Supply Co., (408) 732·5555 Digital 
Clement Lee ..................................................... ext. 2511 
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Signetics (cont) 

MOS 
Hal Hall ................ ext 3037 

................ ext. 3381 Dave Ulmari. ...... 
Analog 
Ted Vaeches '" .................. ext. 2814 

Sales Offices & Representatives 

AL HunlSvilie 
20th Century Marketing, (205) 772-9237 

AZ Phoenix 
Chaparral-Dorton, (602) 263-0414 
Signetics Sales Office, (602) 971-25.17 

CA Inglewood 
Signetics Sales Office, (213) 670-1101 
Irvine 
Signetics Sales Office, (714) 833-8980, (213) 
924-1668 
San Diego 
Mesa Engineering, (714) 278-8021 
Signetics Sales Office, (714) 560-0242 
Sherman Oaks 
Astralonics, (213) 990-5903 
Sunnyvale 
Signetics Sales Office, (408) 736-7565 

CO Denver 
Parker/Webster Company, (303) 770-1972 

CT Newtown 
Kanan Associates. (203) 426-8157 

FL Altamonte Springs 
Semtronic Associates, (305) 831-8233 
Ft. Lauderdale 
Semtronic AssOCiates, (305) 771-0010 
Largo 
Semtronic AssOCiates, (813) 586-1404 
Pompano Beach 
Signetics Sales Office, (305) 782-8225 

G'A Douglasville 
20th Century Marketing, (404) 942-6483 

IL Chicago 
L-Tec, (312) 286-1500 
Rolling Meadows 
Signetics Sales Office, (312) 259-8300 

IN Noblesville 
Signetics Sales Office, (317) 773-6770 

KS Lenexa 
Buckman & AssOCiates, (913) 492-8470 

MA Reading 
Kanan Associates, (617) 944-8484 
Woburn 
Signe~cs Sales Office, (617) 933'8450 

MD Glen Burnie 
Microcomp, (301) 761-4600 

MI Bloomfield Hills 
Ellinger Sa"~s, (313) 642-0203 

MN Edina 
Mel Foster Tech. Assoc., (612) 835-2254 
Signetics Sales Office, (612) 835·7455 

MO St. Charles 
Buckman & AssOCiates, (314) 724-6690 

NC Cary 
Montgomery Marketing, (929) 467-6319 

NJ Haddonfield 
Thomas Associates, (609) 854·3011 
Piscataway . 
Signetics Sales Office, (201) 981-0123 
Cherry Hill 
Signetics Sales Office, (609) 665-5071 

NM Albuquerque 
The Staley Company, (505) 821-4310/11 

NY Wappingers Falls 
Signetics Sales Office, (914) 297-,4074 
Woodbury, L:I. 
Signetics Sales Office, (516) 364-9100 

,OH 'Centerville 
Norm Case AssOCiates, (513) 433-0966 
Fairview Park 
Norm Case Associates, (216) 333·4120 
Worthington 
Signetics Sales Office, (614) 888·7143 

OR Portland 
Western Technical Sales, (503) 297-1711 

TX Dallas 
Cunningham Company, (214) 233_4303 
Signetics Sales OI1ice, (214) 661-1296 
Houston 
Cunningham Company, (713) 461-4197 

UT Salt Lake City 
Parker/Webster Company, (801) 486-3737 

WA Bellevue 
Wastern Techni~al Sales, (206) 641-3900 
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AL 

AZ 

CA 

Greenv.ield 
L-Tec, (414) 545-8900 
Calgary, Alberta 
Philips Electronics Industries, Ltd., (403) 243-
7737 
Montreal, Quebec 
Philips Electronics Industries, Ltd., (514) 342-
9180 
Ottawa, Ontario 
Philips Electronics Industries, Ltd., (613) 237-
3131 
Toronto, Ontario 
Philips Electronics Industries, Ltd., (416) 292-
5161 
Philips Electron Devices, 425-5161 
Vancquver, B.C. ' 
Philips Electronics Industries, Ltd., (604) 435-
4411 
Argentina, Buenos-Ai res 
Fapesa l.y.C. Tel: 652-7438/7478 
Austria, Wien . . 
Osterreichische Philips, Tel: 93 26 11 
Australia, Lane-Cove, N.S.W. i 
Philips Industries-ELCOMA, Tel: 421261 
Belgium Brussels 
M.B.L.E., Tel: 5230000 
Brazil, Sao Paulo 

. Ibrape, SA, Tel: 287-7144 
Denmark, Kobenhavn 
Miniwatt AlS, Tel: 01/ 6916 22 
Finland, Helsinki 
Oy Philips Ab, Tel: 1 7271 
France, Paris 
R.T.C., Tel: 355-44 99 
Hong Kong, Kwuntong 
Philips Hong Kong, Ltd., Tel: 3·427 232 
India, Bombay 
Semiconductors, Ltd., Tel: 293-667 
Indonesia, Jakarta 
P.T. Philips-Ralin Electronics, Tel: 581058 
Iran, Tehran 
Berkeh Company, Ltd., Tel: 831 564 
Israel, Tel Aviv 
,Rapac ElectroniCS, Ltd., Tel: 477 115/6/7 
Italy, Milano 
Philips S.p.A., Tel: 2-6994 
Japan, Tokyo 
Signetics Japan, Ltd., Tel: 03/2301521 
Korea, Seoul 
Kumho & Co., Tel: 76/5271·5 
Mexico, D.F. 
Electronica SA do C.V., Tel: 533-1180 
Netherlands, Eindhoven 
Philips Nederland B.V., Tel: 040/79 33 33 
New Zealand, Wellington 
E.D.A.C., Ltd., Tel: 873 159 
Norway, Oslo 
Electronica A.S., Tel:02/15 05 90 
Philippines, MakalS-Rizal 
Philips Industrial Dev., Inc., Tel: 868951-9 
Singapore/Malaysia - Toa Payoh 
Philips Singapore Pte.; Ltd., Tel: 538811 
South Africa, Johannesburg 
E.D.A.C. (Ply), Ltd., Tei: 24-6701-3 
Spain, Barcelona 
Copresa SA, Tel: 329 63 12 
Sweden, Stockholm 
Elcorna A.B., Tel: 08/67 97 80 
Switzerland, Zurich 
Philips A.G., Tel: 01/44 2211 
Taiwan, Taipei 
Philips Taiwan, Ltd., Tel: 02/5513101-.5 
Thailand, Bangkok 
Saeng Thong Radio, Ltd" Tel: 527195, 519763 
United KingdQm, London 
Mullard, Ltd., Tel: 01/580 6633 
Venezuela, Caracas (Panama, Aruba, Trinidad) 
Instrulab CA, Tel: 614138 
West Germany, Hamburg 
Valvo, Tel: 040/3296-1 

Distributors 

Huntsville 
Hamilton/Avnet ElectroniCS, (205) 533-1170 
Phoenix 
Hamilton/Avnet ElectroniCS, (602) 275-7851 
Liberty Electronics, (602) 257-1272 
Costa Mesa 
Schweber Electronics, (213) 537-4320 
Culver City 
Hamilton Electro Sales, (213) 558-2183/4 
EISegundo 
Liberty Electronics, (213) 322-8100 

CO 

CT 

FL 

GA 

IL 

IN 

KS 

MA 

MI 

MN 

MO 

NC 

NJ 

NM 

NY 

( 

Mountain View 
Elmar Electronics, (415) 916-3611 
Hamilton/Avnet Eleetronics, (415) 961-7000 
San Diego 
Hamillon/Avnet Electronics, (714) 279-2421 
Liberty ElectroniCS, (714) 565-9171 
Sunnyvale 
Intermark Electronics, (408) 738-1111 
Commerce City 
Elmar Electronics, (303) 287·9611 
Denver 
Hamilton/Avnet ElectroniCS, (303) ~34-1212 
Lakewood 
Acacia Sales, (303) 232-2882 
Danbury 
Schweber ElectroniCS, (203) 792-3500 
Georgetown 
Hamilton/Avnet ElectroniCS, (203) 762-0361 
Hamden 
Arrow. ElectroniCS, (203) 248-3801 
Ft. Lauderdale 
Arrow Electronics, (305) 776·7790 
Hamilton/Avnet Electronics, (305) 971-2900 
Hollywood 
Schweber ElectroniCS, (305) 922-4506 
Orlando 
Hammond Electronics, (305) 241-6601 
Atlanta 
Schwaber ElectroniCS, (404) 449-9170 
Norcross 
Hamilton/Avnet ElectroniCS, (404) 448-0800 
Elk Grove 
Schweber Electronics, (312) 593-2740 
Elmhurst 
Semiconductor SpeCialists, (312) 279-1000 
Schiller Park 
Hamilton/Avnet Electronics, (312) 671,6082 
Indianapolis 
Semiconductor SpeCialists, (317) 243-8271 
Lenexa 
Hamilton/Avnet Electronics, (9,13) 888-8900 
Waltham 
Schweber Electronics, (617) 890-8484 
Woburn 
Arrow Electronics, (617) 933-8130 
Hamilton/Avnet ElectroniCS, (617) 933-8000 
Baltimore 
Arrow Electronics, (301) 247-5200 
Gaithersburg 
Pioneer Washington Electronics, (301) 948-0710 
Hanover 
Hamilton/Avnet Electronics, (301)796-5000 
Rockville 
Schweber Electronics, (30t) 881-2970 
Farmington 
Semiconductor Specialists, (313) 478-2700 . 
Livonia . 
Hamilton/Avj1et ElectroniCS, (313) 522-4700 
TrQy 
Schweber ElectroniCS, (313) 583-9242 
Eden Priarie 
Schweber Electronics, (612) 941-5280 
Edina 
Hamilton/Avne! ElectroniCS, (612) 941-3801 
Minneapolis 
Semiconductor SpeCialists, (612) 854-8841 
HazelwoQd 
Hamilton/Avne! ElectroniCS, (314) 731-1144 
Greensboro 
Hammond ElectroniCS, (919) 275-6391 
Cedar Grove 
Hamilton/ Avne! ElectroniCS, (201) 239-0800 
Cherry Hill 
Milgray·Delaware Valley, (609) 424-1300 
Moorestown 
Arrow/Angus Electronics, (609) 235-1900 
Mr. Laurel 
Hamilton/Avnet ElectroniCS, (609) 234-2133 
Saddlebrook 
Arrow Eiectronics, (201) 797-5800 
Somerset 
Schwaber Electronics, (201) 469-6006 
Albuquerque 
Hamilton/Avnet ElectroniCS, (505)765-1500 
Buffalo 
Summit Distributors, (716) 884-3450 
East Syracuse 
Hamilton/Avnet ElectroniCS, (315) 437-2642 
Farmingdale, L,I. 
Arrow ElectroniCS, (516) 694-6800 
JohnsQn City , 
Wilshire ElectroniCS, (607) 797-1236 
Rochester 
Hamilton/Avnet EIElctronics, (716) 442-7820 
Schweber ElectroniCS, (716) 461-4000 
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Signetics (cont) 

Wwtbury, L.I. , 
HamHtonlAvnet Electronics. (516) 333·5800 , 

j Schweber Electronics, (516) 334·7474 
OH Beechwood 

, Schweber Electronics, (216) 464·2970 ' 
CI4!lYtlland ' 
Arrow Electronics, (2111) 464·2000 
HamiltonlAvnet Electronics,(216) 461·1'400 
Pioneer Standard Electronics, (216) 587·3600 
Dayton 
Arrow Electronics, (513),253-9176 
HamiltonlAvnet Electronics, (513) 433·0610 
Pioneer Standard Electronics; (513) 236-9900 

TX Auetln 
Schweber Electronics, (512) 637·2890 
Dell •• 
Component Specialties, (214) 357·4576 \ 
HamlltonlAvnet Electronics; (214) 661·6661 ' 
Schweber Electronics, (214) 661·501.0 
Hou.ton ' . 
COmponent Specialties, (713) 77,1·7237 
HamlltonlAvnet ElectroniCS, (713) 526-4661 ( 
Schwaber ElectronicS, (713) 784-3600 

UT Sail Laka City 
AI1a ElectroniCS, (801) 488-7227 
HamlltonlAvnet ElectroI]ics, (801) 282-8451 

WA Bel~a ' 
Hl¥"lItonl Avnet ElectroniCS, (206) 748-6750 
Seilttla ' 
Interman'< ElectroniCS, (206) 767:3180 . 

'... Uberty Electronics, (206) 763·Il200 
~ ,Down." ... , Ontario 

Casco ElectroniCS, (416) 661.0220 
MlHI_., Ontario , , 
HamiltonlAvnet Electronics, (416)671,·7432 
Mont ...... Qu8bac ' 
Casco ElectroniCS, (514) 735-5511 
Zentronlcs, Ltd .. (514) 735·5361 
onawa, Ontario 
Hamllton/Avnet Electronics, (613) 226·17p<l 

, Zentronics, Ltd., (613) 238·6411 
Toronto, Ontario 
Zentronlcs, Ltd., (416) 789-5111 
Vencouvar,'B.C. 
Bowtek Electronics, Co., LId., (604) 738-1141 
VIlle St. Laurant, Quebec 

-, HamiltonJAvnet'Electronics, (514) 331·8443 
, ,\, ' 

Silicon General 

Silicon General, Inc. 
73112 Balta Ave. 
Westmlnls1er, California 92663 
(714) 892·5531 
TWX: (91Q) 598-180;4 

AL 

AZ 

CA 

CT 

Sales OffIces&: Representatives 

Huntaville 
jMorcotB, (205) 539-8476 
ScotIadaIe 
Q. T. Wiles & Assoc., (802) 948-5590 
LoaAngaIaa '. 
Q. T. Wiles & Assoc., (;!13) 478.0183 
tuetln ' 
Q. T. Wiles & Assoc., (714) 832-4952 
Middletown' ' 

, Bell Controls: (203) 348-0670 ' 
FL .J ClealW8tar " 

IA 

IL 

IN 

KS 

KY 

MD 

Oyne-a·Mark, (813) 441-4702 
Ft. Lauderdale 
Oyna-a~ark, (305)771-6501 
Cedar RlIpIda 
S&OSales, (319).'845 " 
ThaJohn G. Trlvisl Co., {319) 393:.s703 
Elk GrOva VII", 
The John G. Twist 'Co., (312) 593-0200 
FortW.yna . 
Robert O. Whitesell & Assoc., (219) 432·5591 
Indl..apolle I' ' 

Robert O. Whitesell & AssOc., (317) 359-9238 
KOkomo I ' 

RobertO. Whitesall& Assoc" (317)452-6065 
Pralrla VIllage 
The John, G. Twist Co., (913) 236-4646 
Loulaville ' 
Robert O. Whitesell & Assoc., (502) 893-7303 
Beltlmpre , 
Conroy SaIes,(301) 298-2444 
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AL 

AZ 

CA 

MANUFACTURERS Be DISTRIB~TORS DIRECTORY, 

Gr .. dR.ptde 
Robert O. Whitesell & ASsoc., (616) g42·54110 
Southfield 
Robert O. Whitesell & Assoc., (313) 358-2020 
St. Joeaph 
Robert O. Whitesell & Assbc., (616) 983-7337 
Minneapolis 
Comstrand, (812) 571·0000 
St. Louis 
ihe John q. Twist Co., (314) 432·2830 
Raleigh 
Component Sales, (919) 782·8433 
Nashu. 
Bell Controls, (803) 882·11964 
Teaneck 
R. T. Reid Assoc., (201) 692·0200 
SyracuH' , 
Nycom, Inc., (315) 437·8343 
Cincinnati 
Robert 0, Whitesell & Assoc., (513) 521·2290 
Columbus 
Robert O. Whitesell & AsSOc., (614) 888·9398 

'Dayton , 
Robert O. Whitesell & Assoc., (513) 298·9546 
Mtddleburg Helghta 
Robait O. Whitesell & Assoc" (216) 828-4424 
Beaverton " • 
N. R. Schultz Comp.ny, (503) 843·1644 
Pltteburgh ' 
Robert O. Whitesell & Assoc., (412) 344-7271, 
G_vllle 
Robert O. Whitesell & Assoc., (615) 639·6154 
Austin ' ' 
SemicOnductor Sales Assoc., (512) 454·6553, 
454·4522 
Hoilstdn 
Semiconductor Silles Assoc., (713) 661·0661 
.RIchardson 
Semiconductor Sales Assoc., (214) 231-6181 
Bellevue ' . ' 
N. R. Schultz Company, (206) /154.0300 
Wauwatoaa 
The John'G: Twist Co., (414) 475·71,55 
Downvlew, Ontario ' 
Cantronlcs, LId., 
Montreal, Quabec 
Cantronlcs: Ltd. 
Auetralla, Proapect, S.A. 
A. J. Ferguson (Adelaide) Ply Ltd. 
Auetrl., Wain 
B!lCherGmbH 
Belgium, Bru ..... 
Sotronic 
Denm.rk, Copenhagen N.V. 
'E. V. Johanssen Elektronik AS 
Finland, Helsinki ' 
Hllvonen Technical Products ' 
Franca, LavlllloIs-Parrat 
Radio Equipment$-Antares 
Gennany, Munich 
lIIeumulier GmbH 
Indl. 
Bombay 
ZenHh Electronics 
l.rMI, Tal Aviv 
TaMlon ElectroniCli, Ltd. 
ltal~, Milano 
I.S.A.B. Spa. 
Jl\P8n,Tokyo; 
Hekulo Co. Ltd. 
~rland.,TheHague 
Koing En Hartman 
N_.y,Oelo ' 
HenacoAlS 
Soyth Africa, Pratorl. 
Electronic £IIdg. Elements (Ply) Ltd., 
~lIIHIdan, VaUlngby I ' 

Svensk Teleindustri AB 
Swltzerl.nd, Zurich 
Dimos'AG " 
United Kingdom, Hltchln, Hartfordshlra 
R!OL Equipment & Components, Ltd., 

Distributors 

HunteVIlIe, 
Powell EleCtronics, (205) 539-2731 '. 
Phoenix 
R. V. Weatherford (802) 272·7144 
Anaheim 
R. V. Weatherlord (714) 547-0691 
Carson' ' 
Lafayette (213) 321.0102, (714) 638·9111' 
Glandale 
R. V. Weatherford (213) 849-3451 

NeWport Beach I 

Semicomp, (714) 833·3070 
Palo Alto : 
R. V. Weatherford, (415) 493-5373 
Pomona 
R. V. Weatherford, (714; 623·1261 
San Dlago 
R. V. Weathe~rd, (714) 278·7400 
Sunnyv.1e • . 
Diplomat Wesi, (408) 734~1900 , 
Woodl.nd Hills 
Semiconductor Concepts, (213) 884·4560 

CO Denver 

FL 

IA 

IL 

Newark ElectroniCS, (303) 757·3351 
Englewood 
R. V. Weatherford, (30,3) 761·5432 
C;te_.ter ' , 

I Diplomat/Southern, (813) 443.4514 
Fort Lauderdale 
Newark, (305) 567·2372 
Miami Springe 
Po~ell, (305) 592-3260 
~ndo 
Powell, (305) 859-1450 
Cadar Raplde 
.Deeco, (319) 365·755 1 
Chicago 
Newark, ElectroniCS, (312) 638-4411 
Wnlmont 
Badelle (312) 323·9670 

MA Dedham 

Ml 

Gerber ElectroniCS, (617) 329-2400 
Laxlngton 
Harvey R&D, (617) 861·9200 
Newton 
Green·Shaw Co., (617) 969·6900 
F.rmlngton 
Diplomat/Northland, (313) 471,·3200 
Grand R.plds 
Newark Electrpnics, (6~) 452·1411 
Oakf'ark " 
Newark !=Iectronics, (313) 546.0250 

MN Edina , 
Industrial Components, (612) 831·2666 
Minneapolis 
Newark ElectroniCS. (612) 331-6350 

NJ Little Falls ' 
Diplomat/PC, (201) 785·1830 
MooreStown 
Arrow Electronics, (215) 928·1800 

NM Albuquerque' . 
R. V. Weatherlord, (505) 642·0866 

NY Buffalo 
Summit Electronics, (716) 884-3450 
F.rmIngdale,L.I. 
Pride Electronics, (51,6) 293-4020 
New Hyde Park 
Lafayette, (516) 468·6600 ' 
Rochaater 
Summit Electronics, (716) 334-6110 
Woodbury , 
Diplomat ElectrQIJics, (516) 921·7820 

PA Philadelphia' 
Powell Electronics, (215) 365-1900 

TX Dellaa 
i Component Specialties, (214) 357-4578 

K·A Electronics, (214) 634·7870 
R.V. Weatherford, (214) 243-1571 
HoustOn 
Harrison Equipment, (713) 652-4750 
R. V. Weatherford, (713) 666·7406 

UT /Sait Laka City , ' 
Diplomat/Alta, (801) 486-7227 

WA Seattle 

WI 

AlmaclStroum, (206) 763-2300 
R.V. Weatherlord, (206) 243-6340' 
Brookfield 
Newal'k Electronips, (312) 638-4411 
MQwaukM " I 
Marsh Electronics. (414) 545-6500 

C.n Iitontreal 
\ Casco EIectron.icsLtd" (514) 735-5511 

Future ElecIronics Corp., (514) 735-571,5 
Quebec \ 
Cesc9 Electronics Ltd., (418) 524-4641 
RaxdaJ8, Ontario • 
Future Electronics Corp., (416) 677,·7820 
Va~couvar , 
Intek Electron.1cs Ltd., (604) 32+6631 . . 

Silicon Ix 
"-

Siliconix Incorporatad 
2201 Laura'-d Road 
Santa Clera, CaHfomla,15054 

1201 
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Siliconix (cont) Richardson Wilton 
Semiconductor Sales Assoc. (214) 231-6181 Hamilton/Avnet Electronics, (203) 762'0361 

(408) 246-8000 UT Salt Lake City FL Hollywood 
TWX: (910) 336-0227 Rapier-Richards Marketing, (801) 486-3415 Hamilton/Avnet Electronics, (305) 925-5401 
Specific product infonnatlon: WA Saattle GA Norcross 

Publications ........................................................... ext 128 B.lair Hirsh Company, (206) 783-3423 Hamilton/Av~et Electronics, (404) 448-0800 
Application enginearlng: WI Milwaukee IL Elmhurst 

Analog .................................................................... ext 225 JM Sales, (414) 546-0040 Semiconductor SpeCialists, (312) 279-1000 
Digital ............................................. .. ext 129 Can Dollard Des Ormeaux, Quebec Schillar Park . ............ 

. R.F.Q. Ltd., (514) 626-8324 Hamilton/Avnet Electronics, (312) 678-6310 
~~~~h:~~ .. ~i~.~.~.~::::::::::::::::::::::::::::::::::::::::::::::::: :~ ~~ Miaaiasaugua, Ontsrio 

" 
IN Indianapolis 

Timing .................................................................... ext 124 R.F.Q. Ltd., (416) 626-1445 Semiconductor Specialists, (317) 243-8271 
Literature: Inll Argentina, Buenos Aires KS Lenexa 

Publications ........................................................... ext 128 Corte & Cia S.R.L., Tel: 27-0101, 27-9047, 23- Hamilton/Avnet Electronics, (913) 888-8900 
Price and delivery: 6466 MA Burlington 

Sales Department .............................................. : .. ext 21 0 Inti Australia, Kingsgrove, N.S.W. Wilshire Electronics, (617) 272-8200 

Place an order: I.R.H. Components Co., Tel: 500-111 Woburn' 
Local Field Office Preferred 

, Inll Austria, Wlen Hamilton/Avnet Electronics, (617) 933-8000 
Follow-up an order: Ing. Ernst. Steiner. Tel: 2221822674 MD Gaithersburg 

Local Field Office Preferred Inti Belgium, Kauwendaal PioneerlWashington Elec., (301) 948-0710 
All other information: Zwaan PVBA, Tel: 015/2 18000 Hanover 

Publications ........................................................... ext 128 IntI Brazil, Sao Paulo Hamilton/Avnet ElectroniCS, (301) 796-5577 
Or Public Relations ................................... , ............ ext 121 Filcres Imp & Rep, Tel: 011-221-44 MI Farmington 

Inti Denmark, Glostrup Semiconductor Specialists, (313) 478-2700 
Ditz Schweitzer A.S. Tel: (01) 45 30 44 livonia 

Inti Finland, Kaunianinen Hamilton/Avnet Electronics, (313) 522-4700 
Sales Offices & Representatives OY Findip AB, Tel: 90-502255 MN Edina 

Inti France, Creteil Cedex Hamilton/Avnet ElectroniCS, (612) 941-3601 
AL Huntsville Siliconix SARL, Tel: 377 12 51 Minneapolis 

Rep. Inc., (205) 881-9270 Inti Greece, Piraaus Semiconductor SpeCialiSts, (612) 854-8841 
AZ Phoenix General ElectroniCS, Ltd., Tel: 49,13595 MO Hazelwood 

Siliconix, (602) 252-5885 Inti India, Bombay Hamilton/Avnet Electronics, (314) 731-1145 
CA Huntington Beach Zenith ElectroniCS, Tel: 367717 Semiconductor SpeCialists, (314) 731-2400 

Siliconix, (213) 592-1336 Inti Israel, Tel Aviv Kanses City 
Irvine Talviton Electronics, Ltd., Tel: 44 45 72,44 62 80 Semiconductor Specialists, (816) 452-3900 
Celtec Company. (714) 752-6111 Inti Italy. NJ Cedar Grove 
San Diego Bologna Hamilton/Avnet ElectroniCS, (201) 239-0800 
Celtec Company, (714) 279-7961 Dott. Ing. Giuseppe DeMico, Tel: 555 614 Clifton 
Santa Clara Milano Wilshire Electronics, (201) 340-1900 
Magna Sales, (408) 985-1750 Dott. Ing. Giuseppe DeMico, Tel: 653131 Mt. Laurel 
Siliconix, (408) 246-8000 Padova Hamilton/Avnet ElectroniCS, (609) 234-2133 
Sherman Oaks Dott. Ing. Giuseppe DeMico, Tel: 652 909 NM Albuquerque 
Celtec Company. (213) 990-3440 Rome Hamilton/Avne! ElectroniCS, (505) 765-1500 

CO Littleton Dott, Ing. Giuseppe DeMico, Tel: 316 204 NY East Syracuse 
Siliconix. (303) 795-3187 Torino Hamilton/Avnet Electronics, (315) 437-2642 

CT Ridgefield Dott. Ing. Giuseppe DeMico, Tel: 874 137 Fanningdale 
Phoenix Sales Co., (203) 438-9644 Inti Japan, Tokyo Wilshire ElectroniCs, (516) 294-5775 

FL Ft. Lauderdala Siliconlx/DISC Japan Branch, Tel: (03) 262-4777 Hauppauge 
Perrott Assoc .• (305) 792-2211 Inti Netherlands, Kortenhoef Componenls Plus, (516) 231-9200 
Largo Datron B.V .• Tel: 02150-60834/60874 Johnson City 
Perrott Assoc., (813) 585-3327 Inti New Zealand, Palmerston North Wilshire Electronics, (607) 797-1236 
Ortando Electronic Component Services, Tel: 77-407 Rochestsr 
Perrott Assoc., (305) 275-1132 Inti Norway, Strommen Hamilton/Avnet Electronics, (716) 442-7820 

GA Tucker A.S: Kjell Bakke. Tel: (02) 71 1871,71 5350 Wilshire Electronics, (716) 442-9560 
Rep. Inc., (404) 936-4358 Inti South Africa, Cape Town Westbury 

IA Ceilar Rapids Electrolink (Ply) Ltd., Tel: 45765617 Hamilton/Avnet ElectroniCS. (516) 333-5800 
BC Electronics, (319) 364-7253 Inti Spain, Madrid OH Cleveland 

IL Wheeling ATAIO. Tel: 733 05 62 Hamilton/Avnet Electronics, (216) 461-1400 
Siliconix. (312) 541-0131 Inti Sweden, Solna Dayton 

IN Cannel Komponentbolaget NAXAB, Tel: 08/985140 Hamilton/Avnet Electronics. (513) 433-0610 
Rich Electronic Marketing, (317) 844-8462 Inti SWitzerland, Zurich Semiconductor SpeCialists, Inc., (513) 278-9455 

KS Olathe Kontron Electronic AG, Tel: 01 6282 82 PA Horsham 
BC ElectroniCS. (913) 888-6660 Inti Taiwan, Taipei Pioneer/Delaware Valley, (215) 674-5710 

MA Weltham Don Business Corp., Tel: 5817623 Philadelphia 
Silicon ix, (617) 890-7180 Inti United Kingdom, Thatcham Wilshire Electronics, (215) 627-1920 

MD Baltimore Siliconix, Ltd., Tel: Thatcham 64848 Pittsburgh 
Coulboum DeGreif, (301) 247-4846 Inti Venezuela, Caracas Semiconductor SpeCialists, (412) 781-8120 

MI Detroit Ibars & Cia. SA, Tel: 9873391 TX Dallas 
Rathsburg Assoc., (313) 882-1717 Inti WeBtGermany,Bernhausen Hamilton/Avnet Electronics, (214) 661-8661 

MN Minneapolis Siliconix GmbH, Tel: (0711) 702 066 Qualily Components, (214) 387-4949 
Silicon ix, (612) 835-2515 Inti Yugoslavia, Brussels, Belgium Houston 

MO Hazelwood Belram SA, Tel: 34 33 32, 34 26 19 Hamilton/ Avnet ElectroniCS (713) 526-4661 
BC ElectroniCS, (314) 731-1255 Qualily Components (713) 777-7116 

HC Cary UT Salt Lake. City 
Montgomery Marketing, (919) 487-6319 

Distributors 
Hamilton/Avnet Electronics. (801) 262-8451 

NY Baldwin WA Bellevue 
~, 

R.O.M.E. Inc .• (516) 623-3344 Hamilton/Avnet ElectroniCS, (206) 746-8750 
Malville AL Huntsville WI Milwaukee 
Siliconix, (516) 694-8474 Hamilton/Avnet ElectroniCS, (205) 533-1170 Semiconductor Specialists, (414) 257-1330 
Pittsford AZ Phoenix Can Montreal, Quebec 
T2 ElectroniCS, (716) 381-2255 Hamilton/Avne! Electronics, (602) 275-7851 Hamilton/Avnet Int'l (Canada) Ltd .• (514) 331-6443 
Syracuee CA CostaMesa Ottawa, Ontsrlo 
T2 Electronics. (315) 463-8592 Avnet ElectroniCS, (714) 754-6111 Hamilton/Avnet Inl'l (Canada) Ltd., (613) 226-1700 

OH Brunswick Culver City Toronto, Ontsrio 
Kimconics Sal\lS, (216) 225-6111 Hamilton Electro Sales, (213) 558-2121 Hamilton/Avnet Int'l (Canada) Ltd., (416) 677-7432 
Dayton Mountsin Vlaw . Vencouver, B.C . 
Kimconics Sales, (513) 898-1783 Elmar Electronics, (415) 961-3611 RAE. Industrial Elec., (604) 687-2621 

PA Ft. Washington Hami~on/Avnet Electronics, (415) 961-7000 Inti France 
G.C.M. Assoc .• (215) 646-7535. 646-2304 San Diego Antony 
Waterford Hamilton/Avnet Electronics, (714) 279-2421 Almex SA, Tel: 66621 12 
Kimconics Sales •. (814) 796-6556 CO Commerce City Grenobla Cedax 

TX Austin Elm~r Electronics, (303) 287-9611 Elic 36, Tel: (76) 87 67 71 < 

Semiconductor Sales Assoc., (512) 454-61553 Denver Paris 
Dell.s Hamilton/Avnet Electronics, (303) 534-1212 S.C.A.I.B., Tel: 555 95 54 
Siliconix, (214) 234-6927 CT Hamden Poltlers 
Houston Wilshire'Electronics, (203) 281-1166 Aquitaine Composants, Tel: (49) .8860 50 
Semiconductor Sales Assoc., (214)661-0661 -
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Inti 

Inti 

Inti 

~ 
QuasI Composanls,.TeI: (99) 36 00 58 
TIIIence ' 
Aquilaine Composanls, Tel: (56) 9113 92 
Toulouse 
Aquilaine Composanls, Tel: (61) 427 882 ....-.TOItYO 
Teijin Advanced Products Corp., Tel: (506) 467 

. 013 
UnIIIId Kingdom I -

'Chellhire 
Walley ComponenIs lid., Tel: (061928) 228917425 
Lel--.r 
Atlanlic Componenls ud.,'rel: LeicesIer (0533) 
65931 
Slough. 8ucka 
Allimtic Componenls lid., Tel: (0753) 22243 
West DrayIQn. MIeId ..... 
Semiccnduclor SpecialisIs (UK) Lti., Tel: (08954) 
46415 
West lothian. ScoIt.nd 

, S8(IIiconductor speCialists (UK) lid., Tel: 
LMngslon 31967 . 
'Westo.r-y 
Dusseldorf 
EBV ElekIronik GmbH, Tel: ('1211) 848-.46/7, 
Frankfurt 
EBV Elektronik GmbH, Tel: (0611) 72-04-16117 
Lelu" 
Unitronic Schuller GmbH u Co Kg. Tell (05132) 
53001 
Munchen , 
EBV Elektronick GmbH. Tel: (069) 64 40 55 
Schleswig , 
Ing. Buro K.-H. Dreyer, Tel: (04621) 23121 
Stuttgart . 
EBV Elektronik GmbH. Tel: (0711) 24 7481 

SMC Microsystems 

SMC MicrOSY$lemS CorporatiOn 
35 Marcus EIoulevard 
Hauppauge, New York 11787 
(516) 273-3100 \' 
TWX: (510) 227-8898 

AL 

AZ 

CA 

CO 

FL 

IL 

MD 

liN 

110 

NC 

NJ 

NY 

Sales Offices " Representatives 

Hiintaville 
EMA, (205) 533-6640 
S~1e 
Dar C., Inc .• (602) 984-2240 
CUlver City , 
DeAngelo, Rothman & Co., (213) 398-8239 
Mountain View 
NOR-CAL, (415) 961-8121 
Danver 
Mikli Dully Associates, (303),934-7392 
Hollywood 

'Component Engineering Sates Co" (305) 922-
5230/6917 ' ' 
Skokie' 

) Mar-Con, (312) 675-8450 
carma/ 
SAl. Marketing. ,(317) 8#-7196 
Burlington , 
Cont8ct Sales, Inc., (617) 273-1520 
Ben~_ " 
Burgin-Kreh Associates. (301) 788-5200 
Haw Brighton I " ' 

TWC, (612) 636-1770 
FlorIeaMt 
SAl. Markeling. (314) 837-5200 
Winston salem 
BurQiil-Kreh AsSociates, (919) 768-4174 
camden ' 
OED, (215) 925-8711 
KII8I\b8Y ' 
Addein,(516) 567-5900 
Buffalo 
Ossmann Compoftent Sates Corp., (116) 832-
4271 

, HuntinglDn Station 
Addem, (516) 576-5900 
Kingston 
Ossmalll1 Component Sates Corp., (914) 338-
5505 
Rocheatar 
Ossmann, CompOOent Sales Corp., (116) 442-
3290 
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. 

TX 

VA 

WA 

inti 

inti 

inti 

inti 

inti 

inti 

inti 

Inti 

Inti 

Inti 

CA 

CT 

IL 

IN 

IIA 

IIQ 

III 

IIf'II 

110 

NJ 

NY 

OH 

MANUFACTURERS & DISTRIBUTORS, DIRECTORY 

Syrecuse 
Ossrnam Component Sales Corp., (3t5) 454-
44n 
Vestal' 
Ossmam Component Sates Corp., (607) 785-
9949 ' 
Dallas 
Kruvand Associates, (214) 691-4592 
Houston . ' 

Kruvand ASSOCiates, (113) 661-3007 
Lynchburg 
Burgin-Kreh Associates, (804) 845-5600 
Bellevue, , 
SOW PrDilucts& Sates, (206) 747-9424; 624-' 
2621 ' 
........ ug., Ontario 
R.F.O. Ltd.,,(416) 626-1445 
..Dollard cIea 0_/111, Queb8c . 
R.F.O.ltd., (514) 626-8324 
AUstralia, Prospect, S.A. 
A • .J. FlIrguson Ply., Ltd. 5168915 
Austria. VIanna " 

.' Bacher Eleklronische, Tel: (222) 837-152' 
Benelux Countr\88, Breda, Netherlands 
Farnatra Benelux, Tel: (76) 133457 
France. SaY.... \ 
Tekelec, Tel: 027-75-35 
..... 1. Jeruealenj 
Cannira, Tel: 02-811-051 
J.pan, Tokyo , 
Teijin Advanced Products Corp., Tel: 506/4670-6 
NONIIy, Oslo' -" -
EGAAlS, Tel: (2) 221900 
SWitzerland, Zurich 

. DimOsAGTeI:(51)626140 , 
United Kingdom, London 
Rastta Electronics, Ltd., Ter: (1) 748 3143 
West Getmany, Munich 
A~c Electronik GmbH, Tel: (89)7853,112 

Distributors 

CutYarCity 
NESCO, (213) 391-6294 -' 
Mountain VIew 
Nor-Cal AssoC" (415) 961-8121 
Westport ' 
NASCO; (203) 226-3381 
Skolcle ' .' 
Mar-Con Sates, (312) 675-6450 
indianapolis 
Sheridan Sates Co., (317) 297-3146 
Burlington i 
Contact Distribution, (617) 273-1620 
Walth.m 
OPL, (617) 891-0460 
B.ltImore , 
Blanco. (301) 768-4200 
F.rmlngton Hilla 
Sheridan Sates Co., (313) 477-3800 
Grand Rapids ' 
Sheridan Sales Co., (616) 942-2504 
Mlnllfllpolls 
Cassidy Electronics, (612) 835-7746 
Florissant 
Shtiridan Sales Co., (314) 837-5200 
C.mden 
QED, (2l5) 925-8711 
Buffalo 
Ossmann Component Sales Corp., .(716) ~32-
4271 
Fannlngdale . 
NoreIOOIJ! ElectroniCS, (516) 249-7262 
Kingston , ' 
Ossmam Component Sales Corp., ~14) 338-
5505 ' 
Rocheeter 
Ossmann Component Sales' Corp., (716) 442-
3290 
Syoaset I 

NASCO, (516) 822-9420 
Syracuse 
Ossm8jln Component Sales Corp'., (315) 454-
4!$n 
Vestal 
Ossinann Component Sales Cerp" (607) 785-
9949 ' 
BeachWOOd, -
Sheridan Sales Co:, (218) 831-0130 
Cincinnati 
Sheridan Sales Co., (513) 761-5432, (800) 543· 
4695 ,', .;' 

Dayton 
'Sheridan Sales Co., (513) 277-8911 

PA 

TX 

can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

PrrTSBURGH 
Sheridan Sales Co" (412) 244-1640 
Dall.. " 
Quality Components, (214) 387-4949 
Montreal 
Future ElectroniCS, (514) 735-5775 
Toronto, Ont.rio 
Weslburne,(416) 787-2431 
A\l8tralla, Proepect, S.A. 
A.J. Ferguson ,Ply., ltd. Tel: 516 895 
Austria, Viann. ' 
Bactter Elektronische, Tel: (222) 837152 
Benelux Countiiea, Breda, Natherlands 
Famatra I!enelux, Tel: (76) 133457 
France, Sav,.. 
Tekelec-Airtronic 
'Norway, Oslo <; 
EGA AlS,!el: (2),221900 
Swltzarland, Zurich 
Dimos AG, Tel: (51) 626140 
United Kingdom; London , " 
Rastra ElectroniCs, Ltd., Tel: (ll 7483143 
West Germany, Munich \ , 
Allantik Elektronik GmbH, Tel: (89) 7853112 

Solid State Scientific; Inc. \ 

Solid State Scientific, Inc. 
Montgomeryville ..Industrial Center 
Montgomeryville, Pennsylvania 18938 
(215) 855-8400 
TWX: (510) 661-7267 
All other Information:' 

All inquiries: Sales Department • 

AL 

AZ 

CA 

CO 

·CT 

FL 

GA 

IA 

IL 

IN 

KS 

MA 

MD 

III 

MN 

MO 

NC 

NM 

NY 

OH 

OK 

PA 

Sales Offices" Representatives 

Hunteville 
Rep Inc. ,1205) 881-9270 
Phoenix 
The Thorsor Co. (802) 956-5300 

. ellendale , : 
Orion Sales (213) 240-3151 
Mounteln View 
Thresum AsSQc. (415) 965-9180 
Newport Beach . 
Solid State Scientific (714) 546-9621 ( 
SanOlago ' 
littlefield & Smith AsS9C. (714) 455-0055 
Denver 
lindberg Co. (303) 758-9033 
III"ord ' 
Conti-Younger Assoc. (203) 929-3294 
caualberry 
EIR, Inc. (305) 830-9600 
Tucker 
~ep Inc. (404) 938-4358 
Cedar Rapids 
Palatine Sales Inc. (319) 365-8071 
Franklin Park 
Dekotech Inc. (312) 455-5100 
Roiling Mead_s 
Solid Stllte Scientific (312) 253-2390 / 
Fort Wayne . . 
Delesa Sales (219) 483-9537 
Darby 
Palatine Sales Inc. (316) 788-0621 
Walthem 
Conti-Younger AssOc. (617) 890-4582 
Columbl. 
Bresson Assoc, (215) 839-6770 
Detroit . 
Nicon Assoc, (313) 341-7698 
Minneapolis 
Nortec Sales, (612) 835-7414 
StLouis 
Palatine Sales, (314) 426-7055 
Raleigh. ' 
Component Salas, (919) 782-8433 , 
Albuquerqua' , 
Tri-Tronix (505) 265-0172 
Plainview 
ERA Inc. (516) 822-9890 
Syracusa , 
T-Squared Electronics (315) 483-8592 
Rocky Rlvar 
Dclfuss·Root & Ce. (216.) 333-1504 
Tulsa" , , 
The Hugh 'Daly Co. (918)627-4159 
Narberth 
Bresson Assoc. (215) 839-67.70 
Waterford . 
Klmconics Sales, (814) 796-8556 
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Solid State Scientific, Inc. (cont) Sun Valley 
Sales Offices & Representatives Sterling Electronics (213) 767-5030 

Woodland Hills 
TX Dallas Semiconductor Concepts (213) 884-4560 AZ Scottsdale Evans-McDowell Assoc, (214) 238-7157 CO Wheatrldge Piper-Goyne, (602) 946-4437 UT Salt Lake City Century Electronics (303) 424-1985 CA Canoga Park Lindberg Co, (801) 534-1,500 FL Clearwater TKO, (213) 883-3822 VA Lynchburg Westmont, ilL (813) 443-4514 Los Angeles Bresson Assoc. (804) 237-1208 Bodelle Co. (312) 323-9670 Duo Dynamics, (213) 240-4111 WA Bellvue 

Elk Grove Mountain View SDR' (206) 747-9424 DiplomatiLakeland (312) 596-1000 Callron/Pyle, (415) 964-3244 Inti Australia Elk Grove Village CO Arvada I Crows Nest, NSW 2065 Hallmark Electronics (312) 437-8800 Piper-Goyne, (303) 420-4646 Cema Tel: 4394655 IN Indlanapo lis CT Washington Blackburn Vlctorla.313O Advent Electronics (317) 297-4910 Tri-Com, (203) 868-7748 Cema Tel: 3297968 Pioneerllndiana (317) 849-7300 FL Tequesta Inti Belgium 
KS Shawnee Mission Alexander Associates, (305) 746-4129 Brussels Hallmark Electronics (913) 888-4747 HI Honolulu RodeicoSA Wichita Aloha ASSOCiates, (806) 941-1574 Inti Brazil, Sao Paulo 

Radio Supply (316) 367-6217 IL D_ners Grove Teleimport/Electronica Ltd, MA ' Burlington Momak Sales, (312) 963-6400 Tel: 2213296 or 2213943 Zeus/New England (617) 273-0750 MA Burlington , 
Inti Columbia, Call Oedham 

, 
Tn-Com, (617) 272-8163 Technelec Gerber Electronics (617) 329-2400 MI Grand Rapids Inti Denmark, Copenhagen NV HOlliston R.P. Urban & Assoc: (616) 245-0511 'E, V. Johanssen A/S Tel: 451839022 DiplomatiNew England (617) 429-4120 MN Edina IntI. England, London Wakefield Wagner Consultants, (612) 941-6310 Impectron Limited. Tel: 019925388 Semtex Ind. Corp. (617) 245-9050 MO St.Charlea Buckinghamshire Watertown Buckman & Assoc. (314) 724-6690 Transworld Scientific Ltd. Tel: 36381 Sterling Electronics (617) 926-9720 NJ Cherry Hill Inti Finland, Helsinki MD Gaithersburg Piper-Goyne, (303) 420-4646 Oy E. Friis Mik~elsen A B Pioneer/Washington (301) 948-0710 Rubin Sales & Assoc. (914) 623-9237 Inti France 'MI Farmington Trinkle Safes, (609) 795-4200 Levallois Perret Advent Michigan (313) 477-1650 NY Jamaica Radio Equipements - Antares S.A. Diplomat/Northland (313) 477-3200 S-J Sales ASSOCiates, (212) 291·3232 Tel: MN Bloomington OH, Cincinnati Paris t-{allmark Electronics (612) 884·9056 Luebbe Sales Company, (513) 871·4211 ERN MinneapoliS Cleveland Inti Germany. Diplomat/Electro·Com (612) 788·8601 Luebbe Sales,Company, (216) 333·0425 Offenbach/Main·l Cassidy Electronics (612) 835-7747 Dayton ' Neutron GmbH Tel: 813930 Stark Elec. Supply Co., (612) 332·1325 Luebbe Sales Company, (513) 294-0427 Inti Holland MO St. Louis OR Portland Vernjn Stuartlaan 29 DiplomatiSt. Louis (314) 645·8550 C.K. Shanks & Assoc. (503) 292·5656 Rodelco b.v. Electronics Tel: 995750 University City TX Dallas Inti Israel Olive Industrial Elect. (314) 863:7800 P.J. Scanlon Company, (214) 231-4861 Ramat·Gan NB Lincoln WA Seattle Telsys Limited Scott Elect. Supply Corp., (402) 464·8308 C.K. Shanks & ASSOCiates, (206) ME2·4290 Inti Italy, Milan NJ Little Falls Can DOrYal, Quebec Eledra 3S SPA Tel: 3493041 Diplomat/IPC Corp., (201) 785·1830 Inti. Rectifier Canada, Ltd., (514) 631·4696 Inti Japan Perth Amboy Scarborough, Ontario Shinjuku·Ku Sterling Electronics, (201) 442·8000 Inti. Rectifier Canada, Ltd., (416) 755-7793 Jepico Corporation Tel: 3544661 NM Albuquerque Inti for Export Inti Norway, Oslo Century ElectroniCS, (505) 345-6601 Solitron Devices, Inc., (305) 848·4311 Hefro T eknisk A/S Tel: 380286 NY Elmsford Intal Portugal, Lisbon 2 Zeus Components (914) 592·4120 

Sociedade Zickermann, S.A.R.L Tel: 369069 Plainview 
Distributors Inti South Africa ACI Electronics (516) 293-6630 

Pretoria Transvaal Woodbury 
Electronics Bldg. Elements Diplomat Electronics (516) 921-9373 AL Huntsville 
Tel: 78922116 OH Cleveland Hallmark ElectroniCS, (205) 837·8700 

Inti Swaden Pioneer/Cleveland (216) 587·3600 AZ Phoenix 
Upplands VASey Dayton Mirco Electronics, (602) 944·2281 
Johan Lagercrantz K B Diplomat'Northland (513) 236-9900 R.V. Weatherford Co., (602) 727·7144 Inti Switzerland Pioneer/Dayton (513) 228·1080 CA Anaheim 
6021 Zurich Solon R.V. Weatherford Co., (714) 547·0891 
Kurt Hirt AG Tel: 602225 Radio & Elec. Parts Co., (216) 248·8900 Glendale 

I 
Inti Taiwan OK Tul8a R.V. Weatherford Co., (213) 849·3451 

Taipei Component Specialtie~ (918) 664·2820 Newport 
Mardel, Ltd. PA Erie Semicomp Corporation, (714) 833·3070 

Advacom Inc. (914) 455-8110 Palo Alto 
Horsham R. V. Weatherford Co., (415) 493·5373 
Pioneer/Del. Valley (215) 674:5710 Pomona Distributors 
Philadelphia R.V. Weatherford Co., (714) 623·1261 
Philadelphia Elect. (215) 568·7400 San Diego AL Huntsville TX EIPaso Intermark ElectroniCS, (714) 279·5200 fjesistacap, (205) 881·9270 
Interoational Electronics (915) 772·2097 R.V. Weatherford Co., (714) 278·7400 AZ Phoenix 

UT Salt Lake City Sunnyvale Sterling Electronics (602) 258·4531 
Century Electronics (801) 487·8551 Bell Industries, (408) 734·8570 CA Newport Beach 
Diplomat/Alla·Land (801) 386·7227 WOodland Hills Semicomp Corp., (714) 833·3070 

VA Richmond Semiconductor Concepts, (213) 884·4560 Palo Alto 
Meridan Electronics (804) 359·0221 CO Aurora Fegu Electronics (415) 493·1788 

WA Saattle Jet Electronic Supply Co., (303) 364·1000 San Carlos 
Intermark Electronics (206) 767·3160 Englewood Sterling Electronics (415) 592·2353 
Sterling Electronics (206) 762·9100 R.V. Weatherlord Co., (303) 761·5432 San Diego 

CAN Toronto, Ontario Wheat Ridge Intermark Electronics (714) 456·9005 
Canadian G.E. Co. Ltd., (416) 537·4481 Century Electronics, (303) 424·1985 Sterling Electronics (714) 565·2441 

FL Ft. Lauderdale SanDimas 
Hallmark Electronics, (305) 971·9280 Zeus Components (213) 331·0841 
Orlando Santa Ana Solitron Devices Hallmark ElectroniCS, (305) 855·4020 Intermark Electronics (714) 540.1322 
Pompano Beach , Santa Clara 

Solitron Devices, Inc. Zeus Components, (305) 942·4312 , Recoil Electronics (408) 984·0400 
GA lawrenceville Sunnyvale Semiconductor Division 

Hall-Mark Electronic Corp., (404) 963·9728 Diplomat/Westland (408) 734·1900 8808 Balboa Avenue 
HI Honolulu Inlermark Electronics (408) 378·1111 San Diego, California 92123 

Victor Kim Electronic, (808) 533·7132 (714) 278·8780 
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Silitron Devices (cont) 

IL 

IN 

Elk Grove VIllage 
Halimark\ElectroniCS, (312) 437-8800 
Palatine' , ' 
OHM/Electronics, (312) 359-5500 
Fort Wayne , 
Fort Wayne Electronics Supply, (219)'423-3422 

KS ,Lenexa . 
, Hall-Mafk Electronic Corp" (913) 888-4747 
Wltchl.. . 
Hall-Mark Electronic Corp., (3,18) 882-2013 

LA. Schrev8POrt 
Industriall;l8j:1ronic Supply, (318) 8~-71oo 

M~ Dedham . 
Gerber Electronics, (617) 329-2400 
Fannlngham . 
Cadence Electronic, (617) 879-3000 

MD Baltimore . 

MI 

Halt-Mark Electronics corp., (3Pl) 796-9300 
Columbia . I . 
Technlco, (301,) 461-2200 
Livonia . . ' 
Reptron Electronic, (313) 525-2700 

. ,MN MInn .. poIle 
The Joel Company, (612) 545-5688 
Industrial Components, (812) 631-2886 
Blumlngton / 
Hall-Mark Electronic Corp .. (812) 884-9056 

MO Earth City , 
Hall-Mark Electronic Corp., (314) 291-5350 

NC Raleigh 
Hall-Mark Electronic Corp., (919) 832~5 
Wlneton-Sa. 
Kirkman Electronics, (919) 722-9131 

NM Albuquerque' , , 
R.V. Weathelford Co., (505) 842-(J888 

NY BeHmOra 
Hygrade Electronics, (516) 185-6200 
'Buffalo 
Summit Distributors, (716) 884-3450 

, Elmaford ' 
Zeus Components, (914) 592-41,20 
H_p~~ , 
Hall-Mark Electronic Corp., (516) 273-0030 
Semiconductor ConcePts, (510) 227-6232 
NawYork • 
Catvert Electronics, (212) 679-1340 
Rochealar 
RochestBr Radio Supply, (716) 454-7800 
Rome 
Rome Electronics, (315) 337-5400 
Woodbury, \ 
Diplomat Electronics, (516) 921-9373 

OH Columbu. 
Reptrom/Ohio, (614) 443-0231 

=~leCttonii:a,' (513) 243..g176 
ESCO, (513) 294-0427 
Hall-Mark Electronic Corp., (513) 294-0437 

J)K( Tu ... 
Componenl Spec., Inc., (918)884,2820 
Hall-Mark1:lectronic Corp., (918) 835-6458 

PA Huntingdon Valley 
Hallmark Electronics, (215) 355-7300 
Philadelphia , 

.Harbach & Rademan, (21'5) 426-1700 
TN Klngaport 

,I , Radio Electronics Supply Co., (615) 247-6111 
TX AuStin, ' 

Hall-Mark Electronic Corp., (512) 837-281'1 
Dal ... 
Component Speelaltlea, (214) 357-85,'1 
Hall-Mark Electronic Corp., (214) 231-5101 
R.V. Weatherford Co., (214) 243-157' 
Houefon /, 
Compo/Ient Specialties, (713) 771-7237 
Hall-Mark ElectroniC Corp., (713) 781-8100 
Ha~son'EqUlpment Co.I (713) 852-4750 
R. V. Weatherford Co., (713) 688-7406 

UT Salt Leka City . 
Century Electronics, (801) 467-6551 
DIplOl11llt-Aita, (801) 466-7227 .{ 

WA BalleVue', ' 
Bellinduatries, (20.6) 747-1515 
SeattIa 

WI 

Intermark Electronics, (206) 787-3180 
. R.V. Weathelford Co., (206) 243-6340 

Milwaukee , 
Marih Radio Supply, (414) 545-8500 
WealEll1a 
HalI-Mai-k Electronic Corp., (414) 476-1270 

Can Scarborough, OntarIo 
Inti. Rectifier Canada. Ltd., (416) 755-7793 

" 

I 
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Sprague Electric Company 

Sprague Electric Company 
Semiconductor Division 
115 Northeast Cutoff I 

Worchester ,Massachuselta 01606 , 
(617) 853-5000 . 
Telex: 920467; , 
'Speclflc product Infonnallon: ' 

~::::'::.:::::::::::::::::::::::::::::::::::::::::::::::::::::: ~: ~::a~ 

- ~:~~:~~:::::::::::::::::::::::::::::::::::::::::::::::~:.::Mi:r~~ 
Operational Amplifiers .......................................... G. Tully 

~~~.~I~~::::::::::::::::::::::::::::::::::::::::::::::::::.:..:.E:.~~: 
Application anol_lng: 

Same as above 
UtandUre: 

647 Marshall Street, North Adams, MasSachusetts 
01247, (413),884-4411 .............................. 1 ........ ext 2572 

Price and daIIvary: ' 
Same as product informalion: 

Place an order: 
. Same as above 
FOIIOW:.up an orde':: 

Same as above 

,~~--------~--~---
Sale. Offlc •• & R.p ..... ntatlv •• 

Contact these offices for nameS of distributors -, 
AL Decatur 

Southeastern DistributOrs !Supply Co., (205) 353-
- 3615 

HuntaYl11e 
Sprague Electric Company, (205) 883-0520 

AZ Phoenix 
Stitzer-Dodd, (602) 944-2237 
Tempe 
Sprague Electric Company, (802) 279-5435 

CA Burllngama ' 
WilHam J. Purdy COr$any, (415) 347-7701 
Encino . 
KCE Corp., (213) 990-0511 
'Ing~d 
Sprague Electric Company, (213) 64;9-2800 
s.c:r-to " . 
William J. Purdy Company, (916) 422-0128 

. San Diego 
KCE Corp., (714) 278-7640 

CO Denver 
William J. Purdy 9ompany, (303) m-t411 

CT 1\'umbull . . 
Sprague Electric Company, (203) 261-2551 

DC Weehlngton . 
Sprague Electric Company, (Gov't sales ,only) 
(202) 244-6006 

FL 

HI 

IL 

IN 

Ft; Leuderdale 
UnlRep, Inc:, (305) 527-1556 , 
~d' '. 
Sprague Electric Company, (305) 831-3838 
Honolulu _ 
Hawaii Electronics Sales, (808) 645-8207 
ChicagO 
D. Dolin Sales Company, (312) ~8-.6200 
Schiller Paik . 
Sprague 'Electric Company, (312) 678-2262 
Indian •• , '" ' ' 
Sprague Electric Company, (317) 253-4247 ' 
Mulberry 
MaJsh Sales, (317) 636-8464 (For Indian~I's) 
Maish Sales, (317) 296-2322 (For Mutbeyv Area) 

MA North Adame 
Sprague Electric,Company, (413) 884-4411 
Sprague Products Company, (413) 664~4481 
Norwood , 
Ray Perron & Company, (617) 762-8114 

'I Waltham . 
Sprague Electric Company, (617) 699-9100 
Sprague Products Company, (617) 899-9840 

MI Jackaon' ' 
Sprague ElectriC Company, (517) 787-3934 

MN MIn_polla . 
HMR, Inc., (612) 920-6200 

MO Kaft ... CItY 
Nevco, (816)421-1751 

" St. LOula I 

Nevco, (314} 843-7406 . 
Spragl,!e ElectriC C9mpany, (314)781-2420 

,NC WlnetOn Salem " I 

Electronic Marketing AssOc., (919) 722-5151 

( 

NJ 

NM 

NY 

OH 

PA 

SC 

TX 

VA 

WA 

Can 

Inti 

Int 

Inll 

Inti 

Inl 

Int 

Inti 

Inll 

Charry Hili ' 
Sprague Electric Company, (609) 795-2299 
Trinkle Sales Inc.; (809) 795-4200 
Wayna " ' 
Sprague Electric Company, (201) 696-8200, 
Albl!querqua i, 
William J. Purdy Company~ (505) 266-7959 
Mamaroneck , 
William Rull, (914) 898-8600 
Melville 
Sprague ElectriC Company, (516) 549-4141 
Syracuea 
Mar-Com Assoc., (315) 437-2843 
Paston-Hunt,r Company, (315) 437-2992 
Sprague Electric Company, (315) 437-7311 
BeachwOod.' . 
Electronic Salesmasters, Inc., (216) 83HI555 
Dayton 
Sprague Electric Company, (513) 278-0781 
Philadelphia 
Trinkle Sales, (215) 922-2080 
Greenville I 
EleCtronic Marketing Assoc., (803) 288-1125 
Dan.a 
Lund & Company, (214) 367-4634 
Rlchardeon 
Sprague Electric Cof'lp~ny, '~214) ·235-1256 
Laxlnglon 
Sprague Electric Company, (703) 463-9181 
Seattle 
Fleehart & SulHvan, (206) 522-1533 
Sprague Electric Company; (206) 632-7761 I 
Montreal, P.Q. . 
Sprague Electric of Canada, (514) 747-7811 
Toronto, Ontario , 
Spague Electric of Canad .. (416) 788-6123 , 
Belgium, Ronea (Renalx) , 
Sprague-Benelux, 11: 215-351 (055) 
England, VI_ley 
Sprague Electric (U.K.) ltd., Tel: 44627 
France, &agnaux i 
SpraguaFrance $.A.R.l .. Tel: 1-655 19 19 
Germllny, Frankfurt . 
Sprague GmbH, 11: 0811-439407 
HongKong '. . , 
Sprague World Trade Corp., Tel: 5-628231-4 
Italy 
Milan 
Sprague-lteliana, S.p.A., Tel: 02 47 ~1 21 
Rome c 

Spraueltelian, S.p.A., 11: 08 83 33 6!1 
Switzerland, GanavB 

. Sprague World Trade Corp .. Te: 99 4021c 

Taiwan, Taipei 
Sp~agueTaiwan Corp., Tel: 7310746 

Stewart Warner Microcircuits 

Stewart-Warner Microcircuits 
730 East Evelyn Av,,"ue 
$unnYvale, California 94086 
(408).245-9200 
tWX: (910) 339-9210 

AZ Scottedllte ' 
Qe Angelo, Rothman & Cheever, Inc .. (802) 948~ 
2240 

,CO Whealrldge . 
wa:an Assoc., (303) 432-t02O , 

IL Chi - ~ 
lGS ElectroniCS, ~12) 456-9616 

IN' FortWayna 

1111 
GaD Electronic. $ales, (219) 432-5585 

.. Farmll!gton , 
Cartef McCormic & Pierce, (313) 477-7700 

MN Mlnn .. poD. ' 
S&R Component Sales, (612) 544-3022 

Mo HazelwOod 
Dy-Tronix, Inc., (314) 731-5799 , 

, NY Jamaica 

OH 
SJ Sales Assoc., (212) 291-3232 
Chag~n F.lla 
Crest Component Sales.' (216) 543-9908 

: .PA King of Pruaela ., 
Monteiro Assoc., (215) 265-,0634 

TX Dallea 
Evans McDowell Assoc, (214) 238-7157 
HouRon I 

Evans McDowell Assoc., (713) 783-2900 
WA Bellevue 

SD-R', (206) 747-9414 

, 
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Stewart Warner Microcircuits (cont) MD Baltimore MA Brooklin. 
Conroy Sales, (301) 296·2444 Technology Products Group, (617) 731·0858 

MI Rocha.ta~ MD Rockville 

Distributors 
Kent & Associates, (313) 651·1890 Mechtronic Sales, Inc., (301) 340·2130 

IIlN Mlnnaapolls ' MN St. P.ul 
Constrand, Inc .• (612) 571·0000 R.G. Ragon. Inc., (612) 488-0201 

AL Hunteville NC R .... rch Triangle Park MO St. louis 
Powell ElectroniCs, (205) 539·2731 A.B. Andrews & Co.; (919) 549·0563 Thunderbird Technical Sales. (314) 567·6488 

AZ Phoenix' NJ Haddonfield NC Winston-Salem 
Intermark Electronics, (602) 263-9500 Sunday O'Brien, (609) 429·4013 E.M.A., Inc., (919) 722·5151 

CA Mountain View NY Melville NJ Union 
Powell Electronics, (415) 964-0820 Comtronic Associates, (516) 249·0505 Comp·Tech Sales, (201) 687·2484 
Sen Diego OH Brunswick Wallington 
Inte""ark, (714) 279·5200 Kinconics, (216) 2~5·6111 Comp·Tech Sales, (201) 935·5454 
Santa An. PA Waterford NM Atbuquerque 
Intermark, (714) 540-1322, (231) 436·5275 KimcOflics, (814) 796·6556 Power Enterp'rises. (505) 881·8537 
Sunnyvale TX Austin NY Liverpool 
Intermark. (408) 738-1111 Semiconductor Sales. (512) 454-6553 James Semple & Assoc. (315) 458·4775 

FL Miami Rlchard80n New Hyde Park, L.I. 
Lykes ElectroniCs. (305) ,633·8535 Semiconductor Sales. (214) 231-6181 Comp-Tech Sales. (516) 593·2628 
Miami Spring8 Hou8ton Roche.tar 
Powell ElectroniCs. (305) 592·3260 Semiconductor Sales, (713) 661-0681 James Semple & Assoc., (716) 342·1413 
Ortan~ WA . Bellevue OH Cleveland 
Powell ElectroniCS, (305) 859-1450 SOR'. (206) 747-9424 KW Electronic Sales, Inc., (216) 831·8292 
Tampe Dayton 
Lykes Electronics, (813) 886·6646 KW ElectroniC Sales, Inc .• (513) 890-2150 

GA Atlanta PA Allison Park 
Lykes Electronics, (404) 355-2223 Distributors KW Electronic Sales. (412) 487·4300 

LA New Orlean. SC Greenville 
Lykes Electronics. (504) 486-7441 CA San Diego Electronic Marketing Assoc., (803) 268·1125 

MD Beltsville intermark ElectroniCS, (714) 453·9005. 297·5200 TX 'Addison 
Powell Electronics. (301) 937·4030 Santa Ana Southland Components. (214) 233·0603 

MS Dadham Inte""ark Electronics, (714) 540~1322, (213) UT • Boulder, Colorado 
Gerber Electronics, (617) 329·2400 436·5275 J. Smith Assoc., (303) 442-7100 
West Newton Sunnyv.1e WA Bellevue 
A.W. Mayer, (617) 965·1111 Intermark Electronics, (408) 738·1111 SO·R'. (206) 747·9424 

Mt Ann Arbor FL CleelWatar Can B.C. 
Wedemeyer ElectroniC Supply. (313) 665·8611 Diplomat/Southland, (813) 443·4514 Bellevue, Wesh. 

MN Mlnneapolla Pompano Beach SO·R', (206) 747·9424 
Industrial Components, Inc., (612) 831·2666 Zeus Components. (305) 942·4312 Downsvlew, Ontario 

NC Winston Salem MA Newton Cantronics Ltd., (416) 661-2494 
Kirkman Electronics, (919) 724-0541 Greene·Shaw Company. (617) 969-8900 Montreal, Quebec 

OH Dayton MD Columbia Cantronics (Quebec) Inc .• (514) 341·5207 
Stotts Freidman, (513) 224·1111 TechniCo, Incorporated, (301) 461:2200 Inti Israel. Tel·Aviv 

PA Philadelphia NY Elmsford STG International Ltd., Tel: 53459 
Powell Bectronics, (215) 365-1900 Zeus Components. (914) 592-4120 Inti Italy, Milano 
Plttaburgh TX Dallas Microelltalia S.R.L.. Tel: 479·487 
RPC. (412). 782·3nO Quality Components, (214) 387·4949 

TX Dallas Houston 
KA Electronic Sales, (214) 634·7870 Quality Components. (713) 789-9320 

Distributors Houston UT Salt Lake City 
Lenert Company. (713) 225·1465 Calron Electric/Electronics, (601) 487·7451 

CA Chatsworth WA Seattle WA Seattle 
Inte""ark. (208) 767·3160 Inte""ark ElectroniCS, (206) 767·3160 Westates Electronics Corp., (213) 341·4411 
Zepher Electronics, (206) 242·2511, (206) 243· San Diego 
0224 Total Electronics Corp., (714) 224·3291 

Sunnyvale 
Synertek Teledyne Crystalonics 

Inte""ark, (408) 738·1111 
co Wheatridge 

Synertek Century Electronics, (303) 424·1985 
3050 Coranado Drive Teledyne Crystalonics CT Westport 
Santa Clara. California 95051 147 She""an Street Components Plus. (203) 226·4731 
(408) 241·4300 Cambridge, Massachusetts 02140 FL ClealWater 

Allinfonnstlon: (617) 491·1670 Southland Elec., (813) 443·4514 

Product Marketing Department Pompano Beach 
Zeus Components, (305) 942·4312 

Sales Offices & Representatives IL Westmont , . 
Sales Offices & Representatives Bodelle Company, (312) 323·9670 

- MA Lexington AL HuntavUIe 
AL HuntSVille R&D ElectroniCS, (617) 861·9200 A.B. Andrews Co., (205) 539·6817 

E.M.A .• Inc., (205) 533·6640 MD Savage AZ Phoenix 
AZ Scottadele Pytlronic Industries, (301) 792·7000 MR Engineering Sales Co., (602) 959·5150 

Runyon Company. (602) 959·6060 NJ Cherry Hill CA Irvine 
CA EI Toro Milgray/Oelaware. (609) 424·1300 Synertek.Sales OIliee (714) 752·9439 

Electronic Component Marketing, (714) 830-3939 Wallington Marina del Rey 
Marina Del Ray Tory Sales, (201) 935·3531 RELCOM,(213) 822·1187 
Westaironics, (213) 821·7958 NM Albuquerque Mountain VIew 
San Carl08 Century Electronics. (505) 292·2700 Thresum Associates, (415) 965·9181 
Kottmeier Assoc .• (415) 592·8333 Kierluff Elec., (505) 247·1055 Sen Diego 
San Diego NY Binghamton Littlefield & Smith Assoc., (714) 2n·8044 
ElectroniC Component Marketing, (714) 295·6122 Federal ElectroniCS, (607) 748·8211 Santa Ana 

CO Boulder Freeport Rical ASSOCiates. (714) 557·6543 
J. Smith Assoc .• Inc .. (303) 442·7100 Milgray ElectroniCs, (516) 548·6000 CO Englewood 

FL Pompano Beach Syracu .. Checkmate Sales, (303) 773-0666 
V.G. Sales Co., Inc., (305) 971·0900 Hamilton/Avnet, (315) 437·2641 CT Orange 
Winter Park Woodbury CPS Corporation, (203) 795·3515 
V.G. Sales Co., Inc., (305) 831·8688 Diplomat Elec. Corp., (516) 921-9373 FL L1ghthou .. Point 

IL Westmont TX Dallas R.C. Simon, (305) 941·2757 
Bodelle Co .• (312) 323·9670 Quality Components, (214) 367·4949, (713) 789-IA Cadar R.plda 

IN Ft.Way~ 9320 Comstrand, Inc., (319) 363-7495 
IL Arilngron Helghte T.X. Sales, (219) 489·4447 UT Sail Lake City 

Synertek Sales Office, (312) 396-6141 KS Leawood Century Electronics, (801) 487·8551 
Thunderbird Technical Sales & Services, (913) Inti Austria Berrlngton 
642·7220 Klnslngton, London Janus Inc., (312) 381·4479 
Wichita G.E. Ectronics (London) Ltd .• Tel: 01-7270711/3 & MA Wallham 
Thund.erbird Technical Sales & Services. (316) 5008 Synertek Seles Office, (617)890·1345 

Dynasef ASSOCiates. (617) 890·6777 684·3941 
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Teledyne Crystalonibs (cont) 
IN 

Inll France, Paris 
SPETELEC, Tel: 686-56-65 

Inti Garmany, Munchan' KS 
Selectron GmbH, Tel: 59.1053 

Inti. Natharlands, Schavenlngen 
MeA Tronlxs, Tel: 70/548890 

Inti Spain, Barcelona' . MA 
EXSA Control de. Procesos, Tel: 2181208 

Inti Swadan, \/alllng.by, MD 
I Svensk Tele Industri AB, Tel: 890435 

Inti SWitzerland MI 
I<ln.lngl"n, London .' • . 

j G.E. Ectronlcs (London) Ltd., Tel: 01-7270711/3 & MN 
'so08 

Inll UnltadKlngdom MO 
Klnalnglon, Londqn , (. 
G.E. Ectronics (Loridon) Ltd., Tel: '01-7270711/3 & NC 
5008. 

Teledyne Philbrick 

Teledyne Philbrick 
Allied Drive at Route 128 
Dedham, Massachusetts 02026 
(617) 329-1600 
TWX: (710) 348-6726 

. Sal~s OffIces Ie Representatives 
i 

Los Angele.! 
Westem Sales Office, (213) 478-021 ,. 
Dedham' 
Eastj/!," Sales Office, (617) 329-1600 

,BroOklyn Park 
. MidwesllirnSales Office, (612) 561-3931 

Teledyne Semiconductor 

Teledyria Semiconduclor 
1300 Tlma Balla Avenue 
Mountain Vlew;Califomia 94043 
(415)968-9241 
TWX: (910) 379-6494 
Specific product Information: 

Digital Marketing 
Linear Mf,lrketlng 

. AppUcation englnaerlng: 
See Product:lnformation 

Lilerature: . 
Literature Center 

Price and delivery: 
See Producl'lnformation 

Place an 'ordar: , 
l.ocal Field Sales Office or Order Entry 

Foilow-uP an ordar: 
, Customer Service for (PrOduct) 
All other Information: 

Marketing Services 

sales ,Offices Ie R'presentatlves 

AL Huntsvllte . 

\ 

NH 

NJ 

NM 

NY 

.OH 

TX 

UT 

VA 

WA 

PR 

Ca" 

Inti, 

Inti 

Inti 

Inti' 

Inti, 

Westch .. ter I 
Gassner 8. Clark Co., (312) 345-4245 , 
Fort.wayne 
The Given Corp,.G & D Electronic Sales, (219) 
432-5585 
Ovarland Park I 
Penzner-Mankus Corp., (913) 381·0004 
Wichita . 
Penznei-Mankus COrp., (316) 264-2862 . 
wallham . . 
Dynasel Assoc., (617) 890-8777 
Banlmore 
Burgin-Kreh Assoc., Inc., (301) 788·5200 
Novi . 
A.P. Assoc., (313) 4Z8·2300 . 
Mln_pona 
Teledyne Semiconductor, (612) 888-0540 
Hazelwood 
Penzner-Mankus Corp., (314) 731·4334 
Winston Salam . 

'Burgiil·Kreh AsSoc., (919) 788-4174 
Salem 
Teledyne Semi~onductor, (603) 893·9551 
Haddonfield I 
Sunday-O'Brien, (609) 429-4013 
Albuquerqua 
waugaman Assoc., (505) 294-1436 
Buffalo -
Bowser & Sapecky Assoc., (716) 839-4170 
Manlius , " 
Bowser & Sapecky Assoc., (315) 682-8885 
'Mount Vernon 
Friedman-Smith Electronic Sales, (914) 664-4668 
Stony Brook 
Teledyne Semiconductor, (516) 751·5640 
Dayton , L .. 
Neal Bear Corp., Bear Marketing, (513) 299-3586 
Richfield 
Neal· Bear Corp., BearMarketing, (216) 659-3,131 
Dallaa 
Evans-McDowell Assoc., (214) 238-7157 
Houaton , 

, Evans-McDowell Assoc.', (713) 783-2900 
San Lake City 
Waugaman Assoc., (801) 277-8911 
Lynchburg 
Burgin-Kreh Assoc., (804) 845-5600' 
Ballevue 

. SDR2, (206) 747-9424 
Santurca 
E. Franceschini Assoc., (809) 726-0225 
'SI, Laurenl, P,O. 
Vitel Electronics, (514) 331~7393 
Toronto, Ontario 
Vitel Electronics, (416) 622-6300 
England 

o Houatl_, Mlddlaaex 
Teledyne Semiconductor, (Tel: (44) Ql-897·2503 
Hong Kong, K_IOOII , 
Teledyne Semiconductor, Tel: 3-240122 
Japan; Tokyo ' 
Teledyne Semiconc!uctor, Tel: 03-405-5738 
Singapore 
Kalleng Bahru Ind. Eat. 
Teledyne Semiconductor, Tel: 2582611 
weat Germany 
Tlengan 
Teledyne Semiconductor, Tel: 7741-5086 

Distributors 

EMA, (205) 837-6061 -- ALHuntavllle. 
AZ Tampa " 

$(IdeO Sales,. (602) 968-7791 
CA Eacondldo i 

• Oralia Electronic Sales, (714) 743-3015 
Loa Angele. ' ' 
Teledyne Semiconductor, (213)826-6639 
Mountain View . 
Teledyne Semiconductor, (415) !I65-1455 

. RedWood City , 
James S. Heaton Co., Inc., (415) 369-4671 

CO Whetl Ridge " 
,Waugaman Assoc., (303) 423-1020 

CT 'Eaat NOl'Wlllk 
Mill-l;Iem Assoc., (203) 836-1493 

FL ' Maitland 
Hutto Hawkins Paregoy, (305) 631-2474 
Pompano Beach 
Hutto Hawkins Peregoy, (305) 943-9593 

IA Cedar Raplda. 
Penzner-Mankus COrpi, (SI9) 362-9177 

oiL Das Plaines . . 'I 
Teledyne Semiconductor, (312) 299-6196' 

Powell ElectroniCS, (205) 539·2'731 
CA Chateioworth 

. I Wes1lltes'ElectronlcsoCorp., (21·3) 341-4411 
Loa Angele. 
Klerulff Electronics Co., (213)888-5511 
Newport BeaCll, . . 
SemiComp Corp., (714) 833-3070 
Rlvarelde 
Electronic Supply, (714) ~3-8110 
San Dlago _ . , 
Inta'rmark ElectroniCS, (714) 279-5200 
Kiarulff Electronics Co." (714) 278·2.122 I 

Santa Ana 
Intermark ElectroniCS, (714) 540-1322 
San CariOB ! 

! Sterling Electronics, (415) 592·2353 
. J Surinyvale 

Intermark ElectroniCS, (408) 738·1111 
Woodland HillS 
Semiconductor Concepts, (213) 884'4560 

CO Wheal Rldga . 
Century ElectronICs, (303) 424-1985 

j' 

CT 

FL 

IA 

IL 

IN 

MD 

MA 

MI 

MN 

NC 

. NJ 

NM 

NY 

OH 

PA 

TX 

UT 

WA 

Clln 

Inti 

Inti 

Inti 

inti 

Inlt 

Norwall( 
Harvey ElectroniCS, (203) 853-1515 
Clearwatet 
Diplomat/Southland ElectroniCS, (813) 443-4514 
Orlando 
Hammond ElectroniCS, (305) 849-6060 
Pompano Beach 
Z8\lS cOmponents, Inc., (305) 942-4312 
Cede. Rapid. 
Deeco, (319) 385-7551 
.Chlcago I 

Newi¥k. Electronics, (312) 638-4411 
Roaamonl 

:Advent ElectroniCS, (312) ~-4210 
Skold8 
Bellll'ldustries, (312) 965-7500 
Indlanapolla ! 

Advent Electronics, (317) 297-4910 
Columbia, . 
Technlco, Inc., (301) 461,2200 
Sev,aga , 
Pytronic Induslries, (301) 793-7QOO 
Burlington 
Milgray Electronics, (617)'272-6800 
Dedham . 
Gerber Electronics, (617) 329-2400 
Framingham . 
Future Electronics, 1617) 879S0860 
Farmington 
Advent Electronics, (313) 477:1650 
'Diplomat/Northland, (313) 477-3200 
Uvonla . 

. Rep-Iron, (313) 525.2700 
Mlnnaapolla ' :' 

. Diplomat/Electro-Com. Corp., (612) 788-8601 
Graanaboro, . 
HammOl)d ElectroniCS, (919) 275-6391 
Clilton 
WilShire Electronics, (201) 365-2600 
Albuquerq .. e -
Century ElectroniCS, (505) 292-2700 
Buffalo 
Summit Dlstrlbuiors, Inc., (718) 884-3450 
''Elmaford 
ZE!fIS Components, Inc., (914) 592-4120 
Freeport . 
Milgray Electronics, (516) 548-6000 
Haupauge, L.I. 
SemIconduCtor Concepts, (516) 273-12~ 
Johnaon City . 
Wilshire Electronics, (607) 797-1236 
New Hyde Park, L.I. , 
Lafayette Industrial ElectroniCS, (516) 486-8600 
Rochaater 
Summit Electronics of Rochester, (716) 334-8110 
Columbua 
Electronics'Marketing Corp., (614)299-4161 
Hughes-Peters Inc., (614) 294·5351 
Monlgomaryvilia 

. Pyttronic Industries, (215) 843-2650 
Philadelphia ' 
Almo ElectroniCS, (215) 698-4021 
Dsllas 
Component Specialties, (214) 357-4578 

. Solid State Electronics, (214)352·2601 
H~aton . 
Component Specialties, (713) 771-7237 
Solid State Electronics, (7'3) 785-5205 
san Lake City 
Calron Electric/Electronics Supply Co., (801) 
487-7451 .' 
Diplomat/Alta ElectroniCS, (801) 488-7227 
saattle j 

Intermark ElectroniCS, (208) 767-3160 
Monlr'eal, P.O. 
Future ElectronicS, (514) 735-5775 
Scarborough, Ontario 
Carsten ElectroniC;s, (416) 751-5095 
Wncouver, B.C. . 
Inltlk Electronics, Ltd., (604) 324-8831 
RAE., (604) 687-2821 
Au.tralla· 
Brunawlck 
Austronic Engineering !,.abs, Ply, Ltd., Tel: (03) 
387-147.7 
Proapect , 
A.J. Ferguson,(Adalalde) Ply, Ltd.; Tel: 269-1244 
Belgium, Bruesala 
Sobelab Electrpnics S.A., Tel: 673-9055 
Denmarlc. Harlav 
A/S Nordisk Elektronik, Tel: (45) (t) 969598 
Flnlan~, Halalnkl . 
Yieiselektronikka Oy, Tel: 578922 
France, Savres 
Tekelec Airtronic, Tel: (8) 828·0235 

l-------~,--------~--__ ----~------------~------~----~------~--------~--------~~ 
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Teledyne Semiconductor (cont) 

Inti 

inti 

Inti' 

Inti 

Inti 

Inti 

Germlll'lY 
Bremen 
Arthur Behren VOl .• Tel: (49) (410) 343022 
Hannover 
Thea Hensk88. Tel: (49) (511) 440213 
Nettatlll 
Omnl Ray GmbH. Tel: (49) (2153) 4S48 
Ottobrunn 
Hot Electronic 
Vertrelba GmbH & Co. KG. 
Unt1lrtMlchlnt / 
Metronlk1)mbH. Tel: (49) (811) 815580 
HoItIInd, BIIrnevetd 
Rltro Electronics N.V .• Tel: 03420 5041 , 
Iran. _NIl , 
Overeun Co .• Tet: 40719 
.. ,.. .. Tel Aviv 
STG Intemational ltd •• Tel: (10) 53459 
ItIIly 
Mliln 
Mesa. S.P.A .• Tel: (39) (2) 3491040 . 
Tekelec Airtronic S.PA. Tel: (39) (2) 738 56 74 
Japan 
lOkyo / 
KH Electronics Corp .• Tel: 584-6395. 584-7111 
O.S_$elkl Company. Ltd .• Tel: 256-6051 
Takachlho Koheki Company. Tel: 263·3211 

Inti 

Teilin Advance ProdJJcts Corp .• Tel: (508) 4670-3 
. Towa Dooshi Company. Ltd •• Tel: 0422-31·3211 

Norway, 0.10 
Nordisk Elektionik. Tel: (47) (2) 55-38·93 
Sintapo .... SlntlPO'" Inti 

Inti 

Inti 

inti 

inti 

Inti 

Techco (Private) Ltd .• Tel: 2588863 2587390 
So. Afrloa, JoIIlnnllburg 
Impectron Ply .• ltd .• Tel: 22·138&:28·7858 
Spain. Madrid 
Payma SA. Tel: (34) (1) 215-3941 
SweClln. StocIcholm 
Nordisk Electronik AB. Tel: (48) (8) 24-63·40 
SwllZlrllnd 
Zurich 
Omni Ray AG .• Tel: (41) (57) 54885 
Ilutllh.11en 
W. Storiz A.G. 
Unltllcf Kingdom 
Hltchln 
Double R. Electronics 
RoyllllAnbrldgt WeIll 
Digital Devices. ltd .• Tel: (0892) 379n /9 
Slough 
G.D.S. Sales, lid .• Slough 
Macro-Marketing Ltd .• Tel: (44) (753) 35444 

Telefunken 

AEG·Telefunken 
570 Sylvan Avenue 
Englewood Cliffs. New Jersay 07832 
(201) 588·8570 
Telex: 13$497 
Specific product information: 

ICs ........................................................ Electronics Group 

Texas Instruments 

.exas Instruments Incorporated 
Samiconductor Group 
P.O. Box 5012 
Dallas. Texas. 75222 

\ (214) 238·2011 
, TWX: (910) 867-4702 
Speclflo product Informetlon: 

Digital Circuits 
Houston. Texas (713)494-5115 ....................... ext 2734 

MOS' 
Houston. Texas (713) 494-5115 ....................... ext 2821 

Special Products 
,Dallas. Texas 

Low Power '" 
LowPower ,Schottky , 
CMOS (214) 238·2011 ...................................... ext 4841 

CoriSumer Circuits ' 
lubllOCk Texas (806) 782·8831 ............................ ext 51 

Linear Circuits 
Dallas. Texas (214) 238·2011 .......................... ext 3865 

Advanced Circuits 
ECl 
Sherman, Texas (214) 893·5186 ........................ ext 303 

1208 

AL 

AZ 

CA 

\ 

Sale. OffIce. & Representative. 

HuntllvNIe 
Sales Office. (205) 837·7530 
Phoenix 
Sales Office; (602) 24913138 
EISegundo 
Sal88 Office (213) 973-2571 
San DIego I 

Sales Office. (714) 279-2822 
Sunnyvale 
Sales Office. (408) 732·1840 

CO 'Denver 

CT 

FL 

IL 

iN 

MA 

MI 

MN 

MO 

NM 

NY 

OH 

OR 

PA 

TX 

VA 

WA 

Can 

AL 

AZ 

CA 

Sal88 Office. (303) 751·1780 
Hamdan ' 
Sales Office, (203~ 281-0074 
Ft. Lauderdale 
Sales Office. (305) 733-3300 
Winter Plrk ' 
Sales Office (305) 844·3535 
Olenvlew 
Sales Office. (312) 729-5710 
Ft.Wayne , 
,Sales Office, (21,9) 494·0806 
Indl_poll. 
Sallis Office, (317) 248·8555 
Wanham 
SaI88 OffIce, (617) 890-7400 
Southfteld 
SaI88 Office, (313) 353-0830 
Edina 
SaI88 Office, (612) 635-29OCi 
Indapandenca 
Seles Office (816) 838-2676, 
Charlotte • 
Sal88 Office (704) 372-6760 
Clark 
Sales Office, (201) 574-9800 
Albuquerque 
Sales Office. (505) 285-8491 

, Eaat Syracu .. 
Sales Office, (315) 463·9291 
Endicott 
Sal88 Office. (607) 785-9987 

(Flahklll 
Sales Office. (914) 896·8793 
Mel\llile 
.Sales Office (516) 293-2560 
Rocheatar 
Seles Office. (716) 481·1800 
ClaYaland 
Sales Office (219) 494·2990 
Dayton 
Sales Office. (513) 253-3121 
Baaftrton' , 
Sal88 Office. (503) 843-6759 
Ft. Waahlngton 
Sales Office, (215) 843-6450 
DIllie 
Sales Office. (214) 238·8605 
GoV!. Sales Office (219) 235-4881 
Intemational Sal88 Office (214) 238·2616 
H,ouaton 
88188 Office. (713) n7-4891 I 

Arlington I 

Sales Office, (703) 525-0338 
Richmond 
Sales Office, (804) 320-3820 
BIIllevue ' 
SaI88 Office, (206) 455·3460 
Mont,..l, P.Q. 
S8/8s Office, (518) 341·3232 
lOronto, Onto 
Sales Office. (718) 858-4453 

DI.tributor. 

Huntllville 
Hallmark ElectroniCS, (205) 539-0891 
Phoenix 
Cremer/Arizona, (602) 263-1112 
R. V. Weatherford, (602) 272·7144 
Anaheim 
R.V. Weatherford, (714) 633·9633 
EISUgundo 
TI Supply Company, (213) 973-2571 
Olandllle 
R.V. Weatherford Co., (213) 849-3451 
Ooletll 
Radio Product Sales. (805) 984-6823 
Inglawoocl 
Tune Electronics, (213) 849-6900 
Irvlna 
Cramer/Los Angel88, (714) 979-3000 

co 

FL 

GA 

IA 

IL 

YO 

MI 

MN 

Me 

NC 

NJ 

LosA.... , 
Kiel\llff Electronics, (213) 685·5511 
Radio Product Sales, (213) 748·1271 
Mountllin View 
Time ElectroniCS, (415) 965-8000 
PaIilAito 
Klerullf Electronics, (415) 968·6292 f 
Pomonl 

·R.V. Weatherford Co .. (714) 623-1281 
SIII'IOlago 
Cramer/San Diego, (714) 585·1881 , 
Klarullf Electronicl, (714) 278·2112 
Radio Product Sal88. (714) 292·5811 
R.V. Weatherford, (714) 278·7400 
SUM,.,ale 
Cremer/San Francisco, (408) 739·3011 
G.S. Marshall. (408) 732·1100 
TI Supply Company, (408) 732·5555 
Woodllnd H1Ns 
Semiconductor Concepts, (213) 884-4560 
Denver 

, Cramer/Denver, (303) 758·2100 
Klarulff Electronics, (303) 371·8500 
Hamden 
Arrow Electronics, (203) 248·3801 
North Havan 
,cramer/Connecticut, (203) 239-5841 
Orange 
Milgray/Connecticut, (203) 795-0714 
Ft. Lauderdale 
Arrow Electronics, (305) 971·9280 
HoI~ 
CremerlEW Hollywood, (305) 923-6181 
Orlando 
Cremer/EW Ortando, (305) 894-1511 
Hallmark Electronics, (305) 855-4020 
Atlantll 
Cramer/EW Atlanta. (404) 448·9050 
Cedar Rapid. -
DEECO, hie., (319) 365-7551 
Arlington Helghtll 
TI Supply Company, (312) 593·7860 
Chicago / 
Newark Electronics Corp .• (312) 638·4411 
Semiconductor SpecialiSts. (312) 279-1000 
MI. ProlptCt 

. Cremer/Chicago, (312) 593-8230 
Indlanapon. 
Grilhem Electronics, (317) 634·8202 
Billarlca 
Klerullf Electronics, (617) 887·6331 
Newton 
Cramer Electronics. (817) 969-7700 
Wallhtm 
TI Supply CoInpany, (617) 890-0510 
alm_ 
Arrow Electronics. (202) 737·1700 

, Columbia 
T8chnico inc., (301) 481·2200 
Galtheraburg 
Kierullf ElectronICs, (301) 948-0250 
HyattaYllle 

. MilgrayJWashington, (301) 86~1111 
DetroIt 
Newark Electronics, (313) 967·0600 
Wyoming 
Newark Electronics, (616) 241·8681 ! 
Bloomlngtoli 
Arrow electronics, (812) 888-5522 
edina 
Cramer/Minn88Ola, (612) 835-7811 
Mlnnaapolla 
Semiconductor Specialists, (812) 854-8841 / 
HauIwood 
Semiconductor Specialists. (3141731·2400 
Kanaa.Clty 
lCOMP·~as City, (816) 221,2400 
SemiconduCtor Specialists, (816)' 452·3900 
St.Loula 
I:COMP·St. louis, (314) 647·5505 , 
Raleigh 
HeHma,rk Electronics, (919) 832·4465 
Wlnaton-Salam ' 
eramerlEW Wlnston·Salam. (919) 725-8711 
Camdan 
General Radio Supply Company, (609) 964-liseo 
Charry Hili 
Cremer/Pennsylvania, (215) 923·5950 
Milgray/Oelware Valley, (609) 424-1300, (215) 
228·2000 
CIt~ 
TI Supply Company. (201) 382-6400 
Moonachie 
CremerlNew Jersey, (201) 935-5600 
Moo,..town 
Arrow ElectroniCS, (609) 235-1900 
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Texas Instruments (cont) 

Rultlerforcl 
Kierulff ElectroniCs, (201) 935·2120 
Secldlebrook 
Arrow Electronics, (201) 797·5800 

Nil Albuquerque 
Cremer/New Mexico",{505) 265·5767 . 
R.V. Weatherford, (5l1li) 842-0683 

NY Eat Syracuae 
Cremer/Syracuse, (315) 437·8671 
FarmJngdllle 
Arrow Electronics, (516) 694-8600 
F18hkJll 

-, AItaw ElectroniCS, (914) 898·7530 
Freeport 
Milgray ElectroniCS, (516) 546·6000 
Hauppege 
CremerlLong Island, (516) 231·5800 
Rochuter " 
Cremer/Rochester, (716) 275-0300 
RocIIester Radio Supply Co., Inc., (716) 454-7800 

OH ~ ClevelanCJ . " 
Arrow ElectrQftics, (216) 464-2000 \ 
Cramer/Cleveland, (216) 248·8400 
Dayton " 
ESCO Electronics, (M3) 226-1133 
Kettering 
Arrow Electronics, (513) 253·9176 

OK 1111.. ' 
" TI SUPely Company, (918) 437-4555 

OR Port18nd 
AI!!Iac.Stroum ElectroniCS, (503) 292-3534 

rX 081 ... 
TI Supply Company, (214) 236-8623 
Houaton 
Harrison Equipment Company, (713) 652-4700 
R. V. Weatherford Company, (713) 688·7406 
TI Supply Company, (713) 777-6011 

UT Salt Lake City , 
Standard Supply Company, (801) 466'337,1 

WA Seattle ' 

WI 

Almac-Stroum ElectroniCS, (206) 763·2300 
Kierulff Electronics, (206) 763-1550, 
Hew Berlin 
Arrow ElectrOnics, (414) 2801 
Wauw.atoae ' 
SemiConductor Specialists, (414) 257·1330 

C.n Calgary , 
Canadian ElectroniCS, Ltd., (403) 287-1800 
Downavlew . 
CESCO ElectronicS, Ltd., (416) 681-9222 
Edmonton 
Canadian Electronics; Ltd., (403) 452-9393 
Montreal 
CESCO Electronics, Ltd., (514) 735-5511 
Future Electronics, (514) 735-5775 
Ottaw. . 
CESCO Electronics, Ltd., (613) 729-5118 
Future .Electronlcs, (613) 232-7757 
Quebec City . -
CESCO ElectroniCS, !,;td., (418) 524-4641 
Rexdale . 
Future ElectronicS, (416) 677-7820. , 
Vancouver 
Canadian ,Electronics, Ltd., (604) 324-7911 
Future Electronics, (604) 261-1355 
Winnipeg , 
Canadiari Electronics, Ltd., (204) 947-1321, 

Inti Au"'l18 ' 
Adelaide 
AJ.Ferguson& Co., Ply, Ltd. 
Melbourne 
A.J. Ferguson & Co., Ply, Ltd. 

Inti Auetrla, Vlann. 
TRANSISTOR Vertriebsgea, GmbH, Tel: 0222182 
9451 ' 

inti Beigium 
Bru_I. ' 
Avi-Eiec, Tel: 21733 96 00 

, Deurne 
Greday Electronics, Tel: 3112519 25 

inti Denmarlt, Hertav 
I TISupply; Tel: 91·7400 

, Inti Finland, Helsinki 
. 1'1 Supply. Tel: 408 300 

inti·, France 
Lagarde 
Soler, Tel: 94-27 16 10 
La P .... I. Robineon 
"tISCO. Tel: 1-630 23 43 
Lyon 
Radiolex, Tel: 76-24 51 72 
Tekelec, Tel: 78·743740 
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inti 

inti 

Inti 

inti 

Inti 

inti 

Inti 

inti 

Int. 

, MANUFACTURERS & DISTRIBUTORS DIRI;CTORY 
MeraeJlle 
Industrielle Electrique, Tel: 91-50 52 06 
Tekelec, Tel: 91-47 22 20 
IIetz 
Fachet. Tel: 87-6\188 63 
Maylan 
TISCO, 11: 76-904574 
lIontr,ouge 
P.Ep .• Tel: ,1·73533 20 ' 
P.tie 
Pariner. Tel: l.a76 65 55 
Radio Voiteire. Tel: 1-35750 11 
Rennea 
Tekelec. 'Tel: 99·50 62 35 
Rung18 
Electronique MS. Tel: 1-666 74 25 
RoillNllx ' 
Eltec. Tel: 20-.70 58 19 
Sew .... 
Tekel8c. Tel: 1-626 02 35 
St .... bourg 
Electronlque MS, Tel: 88·32 68 32 
Tarbell 
Tarbalec, Tel: 62-9310 62 
Germany 
Aachen 
Schiffers EIBktronik, Tel: 0241/3 05 53 
Berlin 
TISCO. 030-74 44 041 
e-
TISCO, 0201·20916 

. Frankfurt .. Main , 
Spoerle Electronic, Tel: 0610316 20 31-36 
Frenkfurt-GrlMham 
TISCO. "tel: 0611-39 90 6 
Gottingen 
Retron GmbH. Tel: 0551-6 4007 
HembuJlg 
TISCO,Tel: 040-22 96 478 
Waller Kluxen. Tel: 04012 4691 
H.nnover 
TISCO, Tel: 0511-5560 41 
Munchen 
Celdi, GmbH. Tel: 08915991-1 
NeumuUer'GmbH. 11: 089159 91-1 
TISCO, Tel: 089132 50 11 
Numberg 
Celdis GmbH. 11: 0911/20 9010 
Schwlebercllngan 
Elkose. Tel: 07150131041 
SprendlingeniFFm 
Spoerle Electronjc~ 1el: 061031604·1 
Stutthard 
TISCO. 0711154 7001 

,Toulouse 
Electron, 11: 61-628285 
Tekelec. 11: 61-402490 
TISCO, Tel: 61-808470 
Wuppertal-Elberfeld 
H.M. Muller, Tel: 02121142 60 16 
ItilJy 
Bologna 
Lasi; Tel: 051146 78 80 
Catanle 
Thyristor, Te: 095/37 20 45 
Flran.ze , 
Paoletti Fer, Tel: 055129 45 74 
Genova 
Pasini Ell, Tel: 010158 10 15 
I1I18no ' 
Lasi Ell. Tel: 021888 63 6!1 
NapoU 
Telelux. Tel: 081161 11 33 
Padova 
IDAC. Tel: 049165 77 21 

, Rome 
Cremer llalia. Tel: 06151 39 367 
SFERA. Tel: 081839 31 72 
Torino 
Carter. Te: 011159 2512 
FIRET, Te: 011166 65 72 
TortOreto LldoITerelllO 
00 DomInicus, 11: 095137 20 45 
J.pan, Tokyo . 
TrSupplY. Tel: 402-6171 
Netherlanda, Am.terdam·Schlphol 
TI Supply. Tel: 020-P 36 36 
NeWZealand,AuckIend 
David J. Reid (N.Z.) Ltd .• Tel: 492-189 
Norway, ,0810, ' 
Ingeniofirma Morgenstieme & Co .• 11: 37 29 40 
PuertO Rico, San German 
Cramer De Puerto Rico. 11: (609) 892·2600 
South Afrlc., Johanneeburg 
Associated Electronics. Ply., Ltd. 
Sp.ln, Barcelon. 
Difitronic S.A,. 253 24 57 

Inti Sweden, Stockholm 
A.B. Gosta Backetrom. Te: 54 03 90 

Inti Switzerland, Zurich 
Fabrimex AG. 0114706 70 

inti United Kingdom 
Birminghem 

TMX 

TI Supply. Tel: 021/734-5293 
Derby , 
Quarndon Electronics Ltd .• Tel: 0332-32651 
Edlnburgh' ' 
TI Supply, 11: 0311229-1481 
Enlleld , 
Blueline Electronic eompdilents, Tel: 011388'6371 
Herlow , 

. Biueline Electronic Components. Tel: 0279-29588 . 
Harlow Mogul ElectonCa. Ltd,. 11: 029-39771 
London (Slough) 
Anzac Components Ltd •• 11: 0753-35446 
TI Supply. Te: 0753-33411 
Portamouth 
SDS Comp6l,tents Ltd .• Te: 0705·65311 
Southampton 
Ti Supply. Tel: 0703-27741 
Stockport 
TI Supply, Tel: 0611432 0645 

TMX.lnc 
545 Fifth Avanue 
New York. New York 10017 
(212) 661·9400 

Toshiba 

Toshiba America 
Chicago Office 
5235 N. Elston Avenue . / 
Chicago,lIIinois 60630 I 
(312) 545-5123 

New. York Office 
260 Park Avenue 
New York. New York 10017 
(212) 557·0407 

Main Office 
TosIiiba Semiconductor Di"'sion 

" 1 Komukai-Toshiba-chao. Saiwai-ku 
KawlUleki Cily. Kansgawa 210. Japan 

TRW 

TRW Electronic Systerl1$ Division 
Space and Defense System~ 
One Space Park- , 

. Redondo Beach. California 90278 
(213) 536·1977 

TRW Solid State Operations ,_ 
301 West 0 Street! \ 
Ogallala. Nebraska 69153 
(308) 284-3611 
Product information: 

7400 Saries .. ,., ....•... Ogallala, Nebraska (308) 264-3611 
VLSI Devices Redondo Beach, California (213) 536-
1977 . 
" 

Western Digital 

Western Digital Corporation 
3128 Red Hill Avenue 
P.O. Box 2160 
Newport Beach, 'California 92683 
(714) 557-3550 
TWX: (910) 595·1139 
SpecJfIc product Information: 

,Product Marketing,.: ..•.. , •....••. : ...•....•.•..•... , ..... ext 241. 242 
Appilcationang!n_lng: \' 
.M ••••••••••• _ •••••• M • .:..MM .................... M ...................... ..ext 292 
Ut.r.ture: ' , 

Marketing'Services .•....•..•.......•.... " ........••...•......••. ext 250 
PrIce and deUvery:, ' 

MOSILSI Circuits - Marketing,Department .: ........ ext 250 
Spartan Test Systems· SPARTAN Sales ...•.. , ..... ext 206 

Piece and order: ' / 
MOsILSI Circuits - lbi:1I1 Sales Rep., Marketing 08· 

~~;;j;;;;;;;;:S;;;;;i;:::::::::::::::::::::::::::::::::::::::::::::::::: :: ~~-
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ICMASTER 
Western Digital (cont) PA Clifton Hgts Inti Gennany 

Time/Mid-Mantic.(215) 622-2500 Berlin 
Follow-up an order: TX Dallas 

Customer Service .................................................. ext 243 Component Specialties. (214) 357-4576 
Kontron Elektronik GMBH. Tel: 030 792-3031 TLX: 

All other Information: Houston 
0185484 

Public Relations .................................................... ext 242 Component Specialties. (713) 771-7237 
Du .. elclorf 

UT Sail Lake City 
KontronElektronik GMBH'. Tel: 0211 354092 TLX: 
06582675 

Diplomat/Salt Lake. (801) 486-7227 Frankfurt/Meln 

Sale. Office •• Representatives 
CAN Montreal. Quebec Kontron Elektronik GMBH. Tel: 0611 631021 TLX: 

ITT Cannon Electric. (514) 336-7660 0414881 . 
Whitby. Ontario HUlburg 

AL Huntaville ITT Cannon Electric. (416) 668-8881 Kontron Elektronik GMBH. Tel: 040 882321 TLX: 
Murcota Corp .• (205)539-8476 Vancouvar.B.C. 0211998 

AZ PhOenlxTha Thorson Co .• (602) 956-5300 . ITT Cannon Electric. (604) 980-4346 HPnovar 
CA Burlingame . 1(ontron Elektronik GMBH. Tel: 05136 5600 

William J. Purdy Co .• (415) 347-7701 Munchen 
LoaAngaIea Zilog 
Ed Landa Company. (213) 879-0770 

Kontron Elektronik GMBH. Tel: 08165 771 TLX: 
0527531 

CO Denvar 
William J. Purdy Co .• (303) 777-1411 Zilog.lnc. 

Stuttgart 

FL Ft. Lauderdale 10460 Bubb Road 
Kontron Elektronik GMBH. Tal: 07 11 8812 23 

Dyna-A-Mark Corporation (305) 771-6501 Cupertino. California 95014 
TLX: 0723061 

IL Barrington. . (406) 446-4666 
Inti Italy. Milan 

Ezimar S.p.A .• Tel: 3493539. 3490084 
Janus Inc .• (312) 381-4479 Inti Netherlanda. Amaterdam 

M~ Medford Tekelec Airtronic. Tel: 020 92 87 66 TLX: 16009 
Blake Associates. (617) 391-7890 SaieB Offices. Representatives 

Me Glenbumle 
TAANL 

Inti Denmark 
New Era Sales. (301) 768-6686 

MI Detro" 
AL Huntaville SC Metric AlS. Tel: 028042 00 TLX: 15763 

A .. Blumenberg Assoc .• (313) 557-1934 
Technology Marketing Assoc .• (205) 883-7893 Inti Finland 

MN MlnftNPClll. 
AZ ..... Finn Metric OV. Tel: 90 46 08 44 TLX: 122078 

Quantum Sales. (612) 831-8583 
Nakoma. (602) 834-6549 Inti Norway 

MO KIm_CIIy 
CA Mountain View Metric A.S .• Tel: {l2 28 26 24 TLX: 18461 

Nevco. Inc .• (816) 421-1751 
The Thorson Company. (415) 964-9300 Inti Sweden 

NJ Cherry Hili 
LOll Angela. 

Scandia Metric AB. Tel: 06 82 04 00 TLX: 10766 

J.M. Barrett Associates. (609) 429-1551 
The Thorson Company. (213) 476-1241 Inti Unltad Kingdom. Berkshire 

NM Albuquerque 
Goleta 2;ilog. Inc .• Tel: 0628 36131/213 TLX: 848 609 

William J. Purdy cO .• (505) 266-7959 
The Thorson Company. (805) 964-6751 Unltad Kingdom. London 

NY CMllllua 
Redondo Beach Cramer ElectroniCS. Tel: 01 579 3001 TLX: 933 

Ontac. (315) 487-0596 
Zilog. Regional Marketing Manager. (213) 540- 592 

F..-ville 
7749 . . 

Ontec. (315) 446-2580 San DIego 

Grandlaland 
Litttefieid & Smith Assoc .• (714) 455:0055 Distributors 

Ontac. (716) 773-9319 
TUstin 

Rocheetar 
The Thorson Company. (714) 544-5121 CA San Dlago 

Ontac. (716) 464-6636 
CO Boulder : 

Vllley c:ouag. RG Enterprises. (303) 477-9211 
Intermark Electronics. (714) 279-5200 

LRC Aaeociatea. (914) 624-7973 
FL Pompano Beach 

Santa Ana 

OH c..terville 
Technology Marketing Assoc .• (305) 942-0774 

Intermark Electronics. (714) 540-1322 

Engineering Marketing Assoc .• (513) 433-2600 
Orlando . . Sunnyva .. 

TX Dal'" . 
Technology Marketing Assoc .. (305).857-3760 

Intermark ElectroniCS. (406) 738.-1111 

Bonaar-Philhower Sales. (214) 234-6438 
IL Skokie . . 

WA SeaH" 

CAN Whitby. Ontario 
Mar-Con Assoc .• (312) 675-6450 . 

Intermark ElectroniCS. (206) 767-3160 

ITT Cannon Electric Canada. (416) 668-6681 
IN Cannel 

SAl. Marketing Corp .• (317) 844-7196 
\ 

MA Wellham 
Impact Sales. (617) 693-2850 

Distributors Zilog. Inc .• (617) 890-0640 

CA ChtItaworth 
,MI Brlghlon , 

SAl. Marketing. (313) 227-1786 

Waslales. (213) 341-4411 Grand Raplda 

Coate ..... SAl. Marketing. (616) 942-2504 

Westatas. (714) 549-6401 MN Mlnneapolla 

Inglewood Quantum Sales. (612) 831-8583 

Time Electronics Wesl. Inc .• (213) 649-6900 MO Florl_nt 

Zeus. (213) 331-0641 SAl. Marketing Corp .• (314) 837-5200 
, 

Mountain View NC Ra .. lgh . 

Time Eledronlcs. (415) 965-6000 Bob Dean. (919) 851-2065 

Sunnyvale NJ Wall Township 

BelllnduSlrles. (406) 734-8570 Quay Corp .• (201) 681-6700 

DiplomatJW98IIand. (406) 734-1900 OH Beachwood 

FL CIearw ..... SAl. Marketing Corp.,'(216) 292-2962 

OlplomatlSouthiand. (813) 443-4515 Cincinnati 

FoIt Laudardale S.A.!. Marketing Corp .• (513) 761-5432 

QA 
Zeus. (305) 942-4312 Deyton 

Alta .... SAl. Marketing Corp .• (513) 277-6911 

Electro Air Corp .• (404) 351-3545 PA Pittsburg 

IL Ell Grove Wlage S.A.!. Marketing Corp .• (412) 7.82-5120 

DIpIomat!Lakeland. (312) 595-1000 TX Dal ... 

IIA Wobum The Thorson Company. (214) 233-5744 

TImaINaw England. (617) 935-8060 HoualOn 

III 
Zeus. (617) .273-0750' The Thorson Company. (713) 771-3504 

Farmington VA Alexandria 

MN' 
Dlplomat/NOllheftand. (313) 477-3200 Dyna Rep. (703) 354-1222 

M""-poUa WA Bellevue 

NY 
Dlplomat/EIedro-Com Corp .• (612) 788-8801 SRD··2 Products & Sales. (206) 747-9424 

EIw.ford Can Calgary. Alberta 

Zeus. (1114) 592-4120 Westronic Engineering. (403) 253-5585 

Hauppeuge Ottawa. Ontario 

TIme Eled. S ...... (516) 276-0100 Datagraphics. (613) 225-0411 

Woodbury Toronlo. Ontario 

OH 
Diplomat EIactronIcs. (516) 921 '9373 Datagraphlcs. (416) 622-6752 

DayIDn Inll France. Boulogna 

Diplomat/Ohio. (513) 228-1080 A2M. Tel: 60366 40 

OK Tulaa 
Component SpaciaIt .... (918) 644-2820 

, 
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ABBREVIATIONS OF COMPANY NAMES 
AD 
AMD 
AMI 
AMS 
Analogic 
Beckman) 
Burr-Brown 
Cermetek 
CMA 
COllins 
p~ta Gen 
batel 

,DOC 
I;:A 
EMM/Seml 
Essex 

~Exar 

Fairchild 
Ferranti 
Fujitsu 
GI . 
Harris 
Hitachi 
Hughes 
Hybrid Sys 
,IMI 
Intech 

. Intel 
Interdeslgn 
Intersil 
IPI 
ITT 
Lithic Sys 
Litronlx 
LSIComp 
MicroComp 
Micro Net 
Mlcropac 
Micro Power 
Mitel 
Mitsubishi 
MMI 

1212 

Analog. Devices 
Advanced Micro Devices 
American Microsystems. Inc. 
Advanced Memory Systems (Intersil) 
Analogic Corp. i 

Beckman Instruments. Helipot Division 
Burr~Brown Research 
Cermetek 
Consumer Microcircuits of America 
Collins. Rockwell International . 
Data General 
Datel Systems 
Data Devices Corp. 

\ Electronic Arrays . 
EMM Semi. Div. of Electronic Memories & Magnetics 
Essex International 
Exar Integrated Systems 
,Fairchild Semiconductor Systems 
Ferranti Electric 
Fujitsu 
General Instrument 
Harris Semiconductor 
Hitachi America. Ltd. 
Hughes Aircraft. MOS Division 
Hybrid Systems 
International Microcircuits. Inc. 
Intech/Function Modules 
Intel . 
Interdesign 
Intersil 
Integrated Photomatrix. Inc. 
ITT Semiconductors 
Lithic Systems 
Litronix 
LSI CompiJter Syste(Tls 
Micro Components 
Micro Networks 
Micropac Industries 
Micro Power Systems 
Mitel Semiconductor 
Mitsubishi International 
Monolithic Memories. hic. 

MOS 
Mostek 
Motorola 
National 
NCR 
NEC 
Nippon 

'.Nitron 
Nortec 
NPC 
Panasonic 
Plessey 
PMC 
PMI 
Ragen 
Raytheon 
RCA' 

. Retlcon 
Rockwell 
Sanke" 
SGS 
Siemens 
Signetics 
Silicon G 
Sillconix 
SMC 
SMS 
Solitron 
Sprague 
SSS 
SW 
Synertek 
TeledyneC 
Teledyne P 
TeledyneS 
Telefunken 
TI 
TMX 

. Toshiba 
TRW 
Western 
ZlIog, 

MOS Technology 
Mostek 
Motorola Semiconductor 
National Semiconductor . 
National Cash Register. Microelectronics Div. 
NEC Microcomputers 

, Nippon Electric Co. 
Nitron 
Nortec Electronics , 
Nucleonic Products Co. 
Panasonic. Matsushita Electric Corp. 
Plessey Semiconductors 
Power Monolithics Co. 
Precision Monolithics. Inc. 
Ragen Semiconductor 
Raytheon Semiconductor 
RCA Solid State Division 
Reticon 

. Rockwell. Microelectronic Div. 
Sanken Electric 
SGS-ATES Semiconductor 
Siemens 
Signetics 
Silicon General 
Siliconix 
SMC Microsystems Corp. 
'Scientific Micro' 
Solitron Devices 

. Sprague Electric Company 
Solid State Scientific 
Stewart-Warner Microcircuits 
Synertek 
Teledyne Crystalonics 
Teledyne' Philbrick 
Teledyne Semiconductor' 
AEG-Telefunken 
Texas Instruments 
TMX 
Toshiba 
TRW 
Western Digital 
.Zilog 

7 
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/how to use 
,the product index 

The Product Index contains the same references 
as the Part Number Index, but in this 'case' the' 
listings are sorted by manufacturer. 

As in/the Part Number Index,the m9del numbers 
are sorted alpha-numeri,cally from left to right. 
Here the manufacturer's prefixes are included' so 
that devices With alphabetic prefixes appear before 
those with9ut them (i.e., LM101 would be before 

r 
@ Ie MAsTER 1977: 

This index shows the, page and the line on that 
page of ev8..ydevlce In the Master Selection Guide 
and the Application Note Directory. It Is ,organized 
alphabetically by manufacturer and for each man
ufacturer~alpba-numerlcally by deyice. Bold face 
,listings lead to data on Important products which' 
has been: supplied, for you by the manufacturers. 
If you want to determine which products' are In the 
book from a given manufacturer, slmplyeheelf the ) 
Product Index. 

1101). 'Application note pages are indicated by a 11 
sign and ,data by a * sign. The numbers preceding 

, the dash are the page numbers, while those fOllow
ing the dash indicate the location on the device 
on the page. 

When you use the Master to find data, on a particu
lar manufacturer's products" this jndex provides 
theiastest way to find aU the information. 

--
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Ie MASTER 
Device Page-Line Device Page-Line 

Advanced Micro 
AM25LS251C 194 -161 

Devices AM25LS251M 194 -162 

AM2401 629 - 17 AM25lS2517C 169 - 63 

AM2,5LS07C 182 -140 AM25LS2517M 169 - 68 

AM25LS07M 182-141 AM25LS253C 193 -173 

AM25LS08C 182 - 75 AM25lS253M 193 -174 

,AM25LS08M 182 - 76 AM25lS257C 193 - 37 

AM25LS09C 182 -113 AM25LS257M 193 - 38 

193 - 95 AM25LS258C 193 - 17 

AM25LS09M 182 -114 AM25LS258M 193 - 18 

193- 96 AM25LS273C 183 - 11 
AM25LS123C 195-169 AM25LS273M 183 - 12 

AM25LS123M" 195 -170 AM25LS281C 169-114 

AM25LS138C 177 - 88 AM25LS281M 169-115 

870-183 AM25LS299C 197 - 99 

AM25lS138M 177 - 89 AM25LS299M 197 -100 

871 - 4 AM25LS374C 182 - 95 

AM25LS139C 177- 49 AM25LS374M 182 - 96 

AM25LS139M 177- 50 AM25LS377C 183 - f8 

AM25lS14 , 96 - 3 AM25LS377M 183- 19 

AM25lS14C 168 -157 AM25LS381C 169 - 69 

AM25LS14M ' 168 -158 AM25LS381M 169 - 70' 

AM25lS148C 199-102 AM25LS670C 192 - 21 

AM25LS148M 199-103 ' AM25LS670M 192 - 22 

AM25lS15 , 96- 3 AM25L02 , 87- 1 

AM25LS15C ' 168-115 AM25L03 , 87 - 1 

AM25LS15M 168,116 AM25L04 , 87- 1 

AM25LS151C 194-108 AMZ5L05 , 87- 3 

AM25LS151M 194-109 AM25S05 , 87- 3 

AM25LS153C 193-140 
, 96 - 3 

AM25lS153M 193 -"41 AM25S05C 168-172 

AM25LS157C 192 '102 AM25S05M 168 -173 

AM25LS157M 192 -103 AM25S07 , 123- 14 

AM25LS158C 192 -174 AM25S07C 182-146 

AM25LS158M 192 -175 AM25S07M 182-147 

AM25LS160C 174 - 51 AM25S08 , 123- 14 

AM25LS160M 174 - 52 AM25S08C 182 - 81 

AM25LS161C 172-122 AM25S08M 182- 82 

AM25lS161M 172 -123 AM25S09 , 123 - 14 

AM25lS162C 174-101 AM25S09C 182 -137 

AM25LS162M 174-102 193 -111 

AM25LS163C 172 - 63 AM25S09M 182 -138 

AM25LS163M 172 - 64 193 -112 

AM25LS164C 197 -178 AM25S10 , 87 - 7 

AM25LS164M 197 -179 AM25S10C 198- 89 

AM25LS168C 175 - 75 AM25S10M 198- 90 

AM25LS168M 175 - 76 AM25S18C 182 - 91 

AM25LS169C 173 - 84 AM25S18M 182 - 92 

AM25LS169M 173· 85 AM2501C 172-170 

AM25LS170C 192- 5 AM2501M 172-171 

AM25LS170M 192- 6 AM2502 , 87- 1 

AM25LS174C 182-168 AM2502C 199 - 42 
AM25LS174M 182 -169 AM2502M 199 - 43, 

AM25LS175C 182- 40 AM2503 , 87 - 1 

AM25lS175M 182 - 41 , 90 - 17 
AM25LS18C 182· 89 AM2503C 199- 44 
AM25LS18M 182- 90 AM2503M 199- 45 
AM25LS181C 169 - 32 AM2504 ,. 87- 1 
AM25LS181M 169 - 33 AM2504C 199 - 51 
AM25LS190C 174-184 AM2504M 199 - 52 
AM25LS190M 174 -185 AM2505 1 87- 3 
AM25LS191C 172-194 1 87- 4 
AM25LS191M 173 - 5 , 87- a 
AM25LS192C 175 - 43 , 96- 3 
AM25LS192M 175 - 44 AM2505C 168 -168 
AM25LS193C 173 - 56 AM2505M 168-169 
AM25LS193M 173 - 57 AM2506 ' , 87 - 2 
AM25LS 194AC 196 -126 AM2506C 168- 91 
AM25LS194AM 196 -127 169 - 7 
AM25LS195AC 196- 37 AM2506M 168- 92 
AM25LS195AM 196 - 38 169- 8' 
AM25lS22C 168-163 AM2533C 633 - 74 

198 - 32 AM26S02C 195-143 
AM25lS22M 168-164 AM26S02M 195 -144 

198- 33 AM26S10C 201 - 9 
AM25LS23C 197 - 97 392 - 43 
AM25LS23M 197 - 98 AM26SlOM 201 - 10 
AM25LS240C 201 - 25 392 - 38 
AM25LS240M 201 - 26 AM26S11C 201 - 11 
AM25LS241C 201 - 35 392 - 44 
AM25LS241M 201- 36 AM26S11M 201 - 12 

1214 

Device Pege-L1ne Device Page-Line 

392 - 39 AM2808M 628 -106 
AM26S12AC 201- 13 

\ 
628 -111 

392 - 27 AM2809C 633 - 20 
AM26S12AM 201 - 15 AM2809M 633 - 13 

392 - 26 AM2810 633- 14 
AM26S12C 201 - 14 AM2812 ~ 121 - 2 

392 - 29 AM2812AC 608 - 39 
AM26S12M 201 - 16 AM2812AM, 608 - 40 

392 - 28 AM2812C 608 - 37 
AM2600C 195- 77 AM2812M 608 - 38 
AM2600M 195 - 78 AM2813 , 121 - 2 
AM2602C 195-120 AM2813AC 608 - 45 
AM2602M 195 -121 AM2813AM 608 - 46 
AM26123 , 96- 10 AM2813C 608 - 43 
AM26f23C 195 -149 AM2813M 608 - 44 
AM26123M 195-150 AM2814 Y 121 - 2 
AM2614 , 91 - 11 AM2814M 633 - 21 
AM2614C 385 - 55 AM2825C 629 - 31 
AM2614M 385 - 56 AM2825M 629 - 29 
AM2615 , 91 - 11 AM2826c 629 - 32 
AM2615C 388 - 7 AM2826M 629 - 30 
AM2615M 388 - 8 AM2827C 62,9 - 46 
AM27LSOOAC 618 - 19 AM2827M 629 - 44 
AM27LSOOAM 618 - 27 AM2833C 633 - 78 
AM27LSOOC 618- 26 AM2833M 633 - 79 
AM27LSOOLC 618- 90 AM2841C 608 - 58 
AM27LSOOLM 618-106 AM2841M 608 - 59 
AM2,7LSOOM 618- 45 AM2847C 632 - 79 
AM27LSOIC 618 - 24 632 - 89 
AM27LSOI LC 618 - 89 AM2847M 632 - 78 
AM27LSOILM 618-105 632- 86, 
AM27LSOIM 618- 43 AM2855 633 - 25 
AM27LS02C 617 - 19 AM2856C 633 - 52 
AM27LS02M 617 - 30 AM2857C 633 - 62 
AM27LS03C 617 - 20 AM2896C 632 - 96 
AM27LS03M 617 - 31 AM2896M 632 - 95 
AM27LS08C 610- 34 AM2901C 169 -141 
AM27LS08M 610- 46 868 - 88 
AM27lS09C '610- 35 AM2901M 169 -142 
AM27LS09M 610- 47 868 - 89 
AM27LS10C 610 - 93 AM2902C 868 - 95 

611- 4 AM2902M 868 - 96 
AM27LS10M 610- 94 AM2905C 392 - 32 

611 - 24 868 -117 
AM27LSllC 610- 95 AM2905M 392 - 33 

611- 5 868 -118 
AM27LSllM 610- 96 AM2906C 392 - 34 

611 - 25 868-123 
AM27S008C ,618 - 54 AM2906M 392 - 35 
AM27S018C 618 - 53 868 -124 
AM27S02C 616 - 72 AM2907C 392 - 36 
AM27S02M 616 - 91 868-125 
AM27S03C 616 - 73 AM2907M 392 - 37 
AM27S03M 616 - 92 868 -126 . 

AM27S40 626 - 13 AM2909 , 127 - 10 
AM27S40M 626 - 19 AM2909C 201 - 49 
AM27S41 626 - 14 868 - 98 
AM27S41M 626 - 20 AM2909M 201 - 50 
AM27S80C 626 - 99 868 - 99 
AM27S80M 626 -101 AM2911C 201 - 51 
AM27S81C 626-100 868 -100 
AM27S81M 626-102 AM2911M 201 - 52 
AM2802 , 123 - 13 868-101 
AM2802C 628 - 60 AM2913C 199-100 
AM2802M 628 - 61 868 -113 
AM2803 , 123 - 13 AM2913M 199-101 
AM2803C 628 - 96 868-114 
AM2803M 628 - 97 AM2914C 868 -110 
AM2804 , 123 - 13 871 - 32 
AM2804C 629 - 14 AM2914M "- 868 -111 
AM2804M 629 - 15 871 - 33 
AM2805 , 123- 13 AM2915C 868-127 
AM2805C 628 - 77 AM2915M 868-128 
AM2805M 628 - 73 AM2916C 868-129 
AM'2806 , 123 - 13 AM2916M 868 -130 
AM2806C 628-110 AM2917C 868 -131 
AM2806M 628 -105 AM2917M 868-132 
AM2807 , 123 - 13 AM2918C 182 - 85 
AM2807C 628 - 78 868-147 
AM2807M 628 - 74 AM2918M 182 - 86 
AM2808 , 123 - 13 868 -148 

, 
'If Indicates page number in Application Note Directory * Indicates additional data is provided on the page noted 

Oavice Pogo-Line Device Pago-Llne 

AM2919C 868-107 ~ 91 - 11 
AM2919M 868 -108 DM8832 386 - 48 
AM29700C 868 -169 LF155 529 - 65 
AM29700M 868 -170 542 - 14 
AM29701C 868 -171 542 - 26 
AM29701M 868 -172 LF157 542 - 38 
AM29702C 868 -173 LF255 542 - 15 
AM29702M 868 -174 LF256 542 - 27 
AM29703C 868 -175 LF257 542 - 39 
AM29703M 868 -176 LF355 549 - 15 
AM29704C 192 - 56 LF356 549- 22 

868 -164 LF357 549 - 29 
AM29704M 192 - 57 LH2101A 553' 18 

868-165 LH2111 518 - 21 
AM29705C 192 - 58 LH2201A 553 - 19 

868-166 LH2211 518 - 22 
AM29705M 192 - 59 LH2301A 555- 38 

868-167 LH2:l11 519-- 22 
AM29720C 617 - 88 LM10l 545 - 9 

618 - 25 LM101A 529 - 8 
868 -178 538 - 52 

AM29720M 618 - 44 LM105 569 - 97 
868 -,179 LM166 516 - 11 

AM29721C 618 - 28 LM107 538 - 24 
868-180 LM108 537 - 26 

AM29721M 618- 46 LM108A 534 - 6 
868 -181 LMll0 528 - 16 

AM29750C 610- 6 LMlll 516 - 53 
868-154 LMl12 537 - 18 

AM29750M 610 - 38 LM118 530 - 24 
868-155 541 - 35 

AM29751C 610- 7 LMl19 518 - 42 
868-156 LM124 532 - 56 

AM29751M 610- 39 556 - 48 
868-157 LM139' 520- 9 

AM29760C 611 - 6 LM139A 519 - 37 
868-159 LM148 556 - 35 

AM29760M 868-160 LM149 556 - 42 
AM29761C 611 - 7 lM163 398 -109 

868 -161 LM201 545- '10 
AM29761M 868 -162 LM201A 538 - 53 
AM29882C 869 - 3 LM205 569 - 98 
AM29883C 869 - 4 LM206 516 - 12 
AM4055 633 - f6 LM207 538 - 25 
AM4056 633 - 5,6 LM208 537 - 27 
AM4057 633 - 63 LM208A 534 - 7 
AM5055 633 - 27 LM210 528 - 9 
AM5056 633 - 57 LM211 516 - 54 
AM5057 633- 64 LM212 537 - 19 
AM551078 391 - 16 LM216 549 - 9 
AM551088 391 - 26 LM216A 540- 10 
AM55109 387- 5 LM218 541 - 36 
AM55110 387· 18 LM219 518 - 43 
AM55234 398 - 18 LM224 532 - 57 
AM55235 398 - 19 556 - 49 
AM55238 398 - 35 LM239 520- 20 
AM751078 391 - 17 LM239A 519 - 45 
AM751088 391 - 27 LM248 557 - 35 
AM75109 387- 6 'LM249 556 - 43 
AM75110 387 - 19 LM301 548 - 18 
AM75234 398 - 20 LM301A 547 - 51 
AM75235 398- 21 LM305 569 - 16 
AM75238 398 - 36 LM305A 570 - 7 
AM9130 , 121 - 3 LM306 517 - 20 
AM9140 , 121 - 3 LM307 547 - 40 
AM9309 ~ 87- 5 LM308 547- 23 
DAC-08 376 - 76 LM308A 534 - 34 
DM7820 390- 7 LM310 528 - 23 
DM7820A 390- 15 LM311 517- 52 
DM7830 386,- 28 LM312 547 - 19 
DM7831 386 - 8 LM316 549 - 10 

386 - 43 LM316A 540- 11 , 91 - 11 LM318 530 - 25 , 91 - 11 550- y 

DM7832 386 - 47 LM319 519 - 29 
DM8820 390- 8 LM324 532 - 58 
DM8820A 390 - 16 558 - 3 
DM8830 386 - 29 LM339 520 - 21 
DM8831 386- 9 LM339A 519 - 46 

386 -.44 LM348 557 - 36 , 91 - 11 LM349 557 - 43 
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PRODUCT 'INDEX 
Device P .... Un. DevIce ..... Une DevIce P .... Un • DevIce P .... Une D""lce P .... Une Devloe P .... Un. 

Advanced Micro 11 123- 14 , 123- 14 1500M 518· 27 90600 614·113 93S10M -- 174· 79 

Devices (Cont'd) ! 123· 14 SN74S175 182· 61 1506 628· 27- 9060E 614· 76 93S16C 172·149 
SN54S251 194·181 , 123· 14 1507 628· 28 9080·AC 870·139 93S16M 172·150 

LM363 398·110 SN54S253 193·193 SN74S181 169· 53 1558 554· 15 9080AM ' 870·140 93S21C 177· 73 

LM363A 398·111 SN54S257 193· 57 SN74S189 616· 74 1660 547· 36 91LOiA 620· 41 93S21M 177· 74 

MC1488 385· 44 SN54S258, 193- 31 SN74S194 196·151 1702A 611· 59 91LOIB 619·123 93S22C 192·124 

tVlKl002 633· 7 SN54S289 616' 97 630,,41 1702A·6 611· 70 91LOIC \ 619,'- 92 93S22M 192-125 

'NE555 561- 39 SN54123 195·151 , 123- 14 21-01 620- 97 91L02 622· 47 93S48C 199-167 

NE556 561-101 , 96- 10 , 123- 14 2101-1 620-.38 . 91L02A 622 - 37 93S48M 199-168 

NE592 512-182 SN54154 177-154 SN74S195 . 196- 58 2101-2 620- 73 91L02AM 622 - 38 9300C 196- 4 
N8T26 200-188 SN54157 192- 67 630- 42 2102 622 - 63 91L028 622- 14 629 - 62 

392 - 12 SN54160 174· 24 , 123· 14 2102-1 622 - 34 91L028M 622 .• 16 9300M 196-. 5 

86i- 77 SN54161 172· 90 , 123· 14 2102·2 622 - 46 91L02C 621-108 629 - 63 

N8284 172-168 SN54162 174",,84 SN74S251 194-182 2111 620· 98, 91L02CM 621-109 9301C 176- 40 

N8285 174-158 SN54163 172- 44 SN74S253 194- 4 2111-1 620- 39· 91LllA 620: 44, 9301M 176- 39 

SE555 561- 40 SN54.164 197-155 SN74S257 1~3· 58 2111-2 620 - 74 91L118 620· 3 930llC 168- 99 

SE556 561-102 SN54174 182,150 SN74S258 193· 32 2112 620· 99 91Llle ,619· 95 9304M 168-100 

SE592 512-182 SN54175 182- 23 SN74S289- 616'- 75 2112-1 620· 40 91Ll2A 620·47 9308C 191 ~44 

SN54LS123 '195-171 SN54181 169· 9 SN74123 195-15,2 2112-2 620· 75 91L12B 620- 6 9308M 191- 45 

SN54LS138 177- 90· SN54182 169· 80 , 96- 10 31LOIC 617- 36 91Ll2C 619· 98 9309C 194-14 

.SN54LS139 / 177- 5'1 SH54192 175- 18 SN74154 177·155 31LOIM 617 - 37 91L30BC 623- 29 9309M 194-J.5 

SN54LS148 199-104 "SN54193 173· 28 SN74157 192-' 68 3101 6.16-108 91L30CC 623 - .23 9310C 174· 22 

SH54LS1.51 194-110 SN54194 ,196-108 SN74160 174 - 25 31013 617- 23 91L300C 623- 40 9310M 114· 23 

SN54LSI53 193-142 629 - 89 SN74161 172- 91 3341 , 121- 2 91L40BC 623- 70 9311C 177-152 

SN54LS157 192-104 SN54195 196- 6 SN74162 174- 85 3341C 608 - 56 91L40CC 623 - 67 9311M 177-153 

SN54LS158 /192-176 629-119 ,SN74163 172· 45 4702 869- 51 91L400C 623 - 74 9312C 194- 54 

SN54LSI60 174- 53 SN5422i 195-106 -·SN74164 197-156 '4702A 611- 74 9101A 620- 42 9312M 194- 55 

SN54LS161 172-12.4 SN54259 190-185 SN74174 182-151 685 , 104- 9 9101AM 620: 4,3 93f4C 191- 64 

SN54LS162 174-103 SN55325 395- 14 SN74175 ·182- 24 685L 516- 7 91018 " 619-124 9314M 191 ~ ,65 

SN54LS163 172- 70 SN74LS123 195-172 SN74181 169· 10 685M 516- 8 91018M 619 -125 9316C 172- 92 

SN54LS164 197-180 SN74LS138 177- 91 SN74182 169-.81 68~ , 104- 9 9101C 619- 93 9316M 172· 93 

SN54LS16B 175- '17 SN74LS139 177 - 52 SN74192 175· 19 686C 200-157 9101CM 619- 94 931BC 199- 82 

SN54LS169 173- 86 SN74LS148 199-105 SN74193 173 - 29 517- 4 91010 619- 77 9318M 1.199- 83 
SN54LS170 192- 7 SN74LS151 194-111 SN74194 19~-109 686M 200-158 9102A 622· 35' 9321C 176-158 

616- 8 SN74LS153 193-143 629 - 90 516- 9 9102AM 622 - 36 9321"" 176 -159 

SH54LS174 182·nO SN74LS157 192·105 SN74195 196- 7 687 , 104, 9 91028. 622- 15 9322C 192- 65 

SN54LS175 182- 42 SN74LS158 192-177 629 ·120 687AL 618- 29 9H!l29M 622'n 9322M 192- 66 

SN54LS181 169- 34 SN74LSI60 174- 54 SN74221 195·107 687AM 518- 13 9102C 621 -110 9324C 169-161 

SN54LS190 174-186 SN74LS161 172-125 SN74259 190-186 687L 518- 30 9102CM 621-111 .9324M 169-162 

SN54LS191 173· 6 SN74LS162 174-104 SN7489 617· 9 687M 518- 14 91020 621- 95 9328C 198 - 76 

SN54LS192 175- 45 SN74LS163 172- 71 SN75325 395- 15 715 545· 36 9107-6 615· 75 632- 9 

SN54LS193 173- 58 SN74LS164 197-181 SSS725 - !j36- 10 715C 548- 14 911CM 619· 97 9328M 198-77 

SN54LS194A 19Ei-128 i SH74LS168 175-.78 SSS725A 533-31 723 569· 49 9111A 620 - 41i 632- 10 

SN54LS195A 196- 39 SN74LS169 173·87 i SSS7258 535- 2 723C 569 - 50 9111AM 620- 46 9334C 190-183 

SN54LS240 201- 27 SN74LS170 192· 8 SSS725E 536- 12 725 535- .45 '91119 620·, 4 9334M 190-184 

SN54LS241 ' 201- -37 616-10 SSS741 538- 15 7258 636- 17 9111BM 620- 5 9338 , 121- 7 

SN54LS251 194-163 SH74LS174 ,182~171 SSS741C 544-2 725C 539 - 49 9111C 619- 96 9338C 191.-151 

SN54LS253 193 -1'75 SN74LS175 -182 - 43 SSS747, 553- 13 733 512-180 91110 619- 78 933~M 191-152 

SN54LS257 193- 39 'SN74LS181 169- 35 SSS747C 553 - 54 733C 512-181 9112A 620- 48 9340C 168·184 

SN54LS258 193- 19 SN74LSI90 174-187 SS725A 531--54 741 529 - 25 9112AM 620- 49 '9340M 168-185 

SN54LS273 183- 13 SN74LS191 173 - 7 S8T26 201· 4 741M 544· 40 91128 620- 7 9341C 169- 5 

SN54LS281 169-116 SN74LS192 175- 46 392- 13 747C 554- 54 91128M 620- 8 9341M 169- S 
SN54LS299 197.101 SN74LS193 173- 59 58284 172-169 747M 554- 14 9112C 619- 99 93415A 622 - 93 

SN54LS374 182- 97 'SN74LSI94A 196·129 58285 174 -159 748C 546· 26 9112CM 619-100 93415C 622-111 

SH54LS378 182-142 SN74LS195A 196- 40 TMS3114 633· 15 748M 545- 17 91120 619-.79 93415M 623- 3, 

5N54LS379 182- 77 SN74LS240 201- 28 0026 394- 16 8101 871- 84 9130BC 623 - 30 9342C 169- 78 
SN54LS381 169 -.71 SN74LS241 201- 38 , 120- 7 8102A-4 871· 94 9130BM 623- 31 9342M 169- 79 

SN54LS399 la2-115 SN74LS251 194-164 0026C 394- 17 8111 871- 85 9130CC , 623.- 24 9360C 174,-166 
193 - 97' SN74LS253 193·176 '0056 394· 18 82S62C 199-155 9130CM ,623- 25 175- 16 

SN54LS670 192· 23 SN74LS257 193- 40 0056C ,394- 19 82S62M 199-156 9Q300C 623- 41 9360M 174 -167 
616- 9 SN74LS258 193- 20 1101A 6.18· 11 8212C 871· 19 91300M 623- 42 175- 17 

SN54S138 177 -108 SN74LS273 183-14 1101AM 618· q 8212M 871- 20 9130EC 623- 13 9366C 173 - 26 
SN54S139 177- 75 SH74LS281 - 169 ·117 1101Al 618- 8 8216 870 -150 9140BC 

, 
623- 71 9366M 173· 27 

, SN54S151 194 -128 SN74LS299 197 -102 '1402A , 123· 13 82?4C 870-169 " 9140CC 623- 68 9401C 629 - 20 
SN54S153 193-160 SN74LS374 182- 98 1402AC 628· 46 8224M 870-160 91400C 623- 75 9401M 

, 
629- 21 

SN54S157 192·122 SH74L5378 182-143 1402AM 628· 47 8226 870-151 .9140EC 623· 52 9551C 870 -174 
SN54S158 193- 6 SN74LS379 182· 78 1403A , 123- 13 8228C 871 - 52 9208 871-106 ;9551M ' 870-175 
SN54S160 174· 76 SN74LS381 169· 72 1403AC 628· 85 8228M 871· 53 92088C 626- 44 9555C 871- 45 
SH54S161 172·147 SN74LS399 182-116 1403AM 628- 86 823SC 871- 54 9208CC 626· 40 9555M 871· 46 
SN54S174 182·188 193,98 1404A , 123· 13 8238M 811.- 55 92080C 626- 38 9600C 195- 75 , 123- 14 SN74LS670 192- 24 1404AC 628·115 8257 871- 9 9208M 626· 71 9600M 195· 76 
SN54S175 182· 60 616- 11 1404AM 629· 3 8259' 871- '38 9214C 625- 64 9601C 195-,51 , 123 - 14 SN-74S)38 177 -109 1405A , 123· 13 8316A 871-111 9214M 62·5- 65 9601M 195- 52 
SN54S181 169- 52 SH74S1,39 177 - 76 1406 , 628 - 25 8702A 611- 67 9216 ,'871-112 9602C 195-122 
SN54S189 616- 96 SN74S151 194-129 1407 628 - 26 871 - 71 92168C 627~5 9602M 195·123 
SN54SH14 196-150 SN74S153 193-16) 1458 529· 48 9LS298C 193- 93 92f6CC 627 - 32 9614 , 91· 11 

630- 39 SN74S157 192-123 554- 53 9LS298M· 193- 94 93LOOC 629 - 55 9614C 386- 18 , 123- 14 SN74S158 193· 7 1489 388- 42 !l05OC 615- 36 93LOOM 629 - 56 9614M 386- 19 
. , 123· 14 SN74S160 174- 77 1489A 389- 3 90500 614-114 93L28C 631-124 9615 , 91- 11 

SN54S195 196- 57 SN74S161 172-148 1500C 519· 25 90S-0E 614- 77 93L28M 631-125 .9a15C 389 - 45 
630- 40 SN74S174 182-189 1500L 518' 28 9060C 616- 35 93S10C 174- 78 9615M '389· 46 

, 

Arranged alphanumerically from lell to right 

Ie MASTER 1977 , 1215 



Ie MASTER 
Dnfce p .... u ... o.vrce P...-Un. 

Advanced Micro 52470 , 106· 5 

Devicea (Cont'cI) 52555 , 524· 58 
52556 524· 62 

9616C 385· 40 82558 * 400 
9617C 388· 21 560·154 
9620 " 91· 11 82566 524. 82 
9620C 389· 40 ,52567 524· 83 
9620M 389· 38 52622 522 ·139 
9621 . , 91, 11 522 ·176 
9621C 386· 11 83514 *850 
9621Mc 385· 12 625· 79 
9702·1 611· 56 84008 *834 

~ 
614'.44 

A",arican Microeya- S4OO8 ~834 
614· 46 

tam8, Inc. 84008-9 *834 
EVK100 * 901 614· 48 
EVK200 * 898 84015 *835 
EVK300 * 898 621· 70 
EVKII * 901 84015-2 *,35 
810129 524· 39 621· 60 
810130 

, 
524·' 40 84025 *835 

8101:l1 524· 41 621. 71 
811011 527· 55 84025·2 * 835 
5,11012 522·140 621· 61 

622·177 850240' 524· 93 
81103 *834 850241 524· 94--

614· 35 850242 524· 95 
81103-1 *834 85101 * 839 

614· 16 * 839 
8110lA *834 157· 87 

614· 28 619· 47 
81103A-X *834 85101-1 * 839 

614· 9 619- 38 
81103A·1 *834 85101.2 * 839 

614· 10 619· 39 
S1103X ! *834 85101·3 * 839 

614· 7, 619· 48 
51408 522·133 85101-8 * 839 
81409 527· 56 

\ 619· 58 
81424A 527· 57 85101L * 839 
51427A 522·134 * 839 

527· 58 
, 157· 88 

8148 *834 619- 49 

\ 614· 27 85101L·1 * 839 
81757 * 400 619· 36 

399· 36 8S101L-2 * 839 
81856 622-141 619· 37 
81SS3 * 400 85101L-3 * 839 

* 401 619· 50 
399· 37 85204A * 855 

51998 522 '135 * 855 
522 ·172 * 952 
523- 7 * 952 

81998A 522 -136 612· 81 
. 52,2 ·1,73 870· 77 
523- 8 85232 * 850 

519988 522 ·137 * 850 
522 -174 625· 80\ 
523- 9 626· 26 

81998C ,. 522·138 55255 , 106· 5 
'522-175 85256 , 106· 5 

623- .10 88508 * 845 
82193 524- 48 * 845 , 106- 5, 157·109 
82222 *834 621· 38 

*834 56608·1 621-28 
157· 79 88508A * 845 
620-128 * 84S 

82222A *834 *,845 
* 834, 157-110 

157- 80 621· 19 
620-131 621.\35 

82350 * 400 88508A-1 * 845 
* 400 iS8800 * SS9 

i 
* SS9 * 903 , 
* SS9 870· 11 
* 94Ii , 125· 15 
* 94Ii , 125- 16 

399· 75 , 127- 11 
870· 49 , 127· 12 

1216 

Device P .... Lln •. o.vrce P...-U ... 

, 127· 13 524·138 
,\8",'0 * 848 88283 * 411 

* 841 524·139 
* SS8 88284 * 4,11 
* SS8 624·140 
* 818 88285 * 411 
* 818 ( 524·141 

611; 80 88288 * 408 
870· 82 524·142 

8SS'10-1 * 888 59660 524· 85 
617· 79 88118 ,c * .834 

56810A 617· 75 624· 11 
56810A·l 617· 76 
8SS20 * 888 Analog Davic .. , 

* 888 
* 919 AOM601A 636· 27 
* 919 ADM5018 535· 21 

870· 58 ADM501C 531· 31 
872· i3 536· 10 

8SS30 * 859 AD0042C 551· 27 
* 859 AD101 * 575 
* 889 AD101A * 575 
* 889 * 575 
* 925 529· 9 
* 925 538· 54 

626· 67 AD108 * 575 
870· 86 637· 28. 

8ssn *880 AD108A * 575 
* 880 ' 534· 8 
* SS9 AD1" * 579 
* 889 516· 32 
* 927 AD2\U * 575 
* 92,7 AD201A *,575 

627· 51 538 - 55 
870· 91 AD208 *575 

88834 * 881 537 - 29 
* 881 AD208~ * 575 
* 889 534· 9 
* 889 AD2", * 579 
* 930 516- 33 
* 930 AD2700 * 579 

612· 79 AD2700L * 579 
870· 79 573· 14 

8SS50 * 400 AD2700U * 579 
* 400 573- 15 
* 400 AD2701 * 579 
* SS9 AD2101L * 579 
* 889 573· 16 
.. 889 AD2701U * 579 
* 935 . 573· 17, 
* 935 AD2702 * 579 
* 935 AD2702L *579 

300· 5 573· 30 
870· 53 AD2702U * 57. 
872 ~ 19 573· 31 

86852 870· 44 ADS01 * 575 
872· 16 ADS01A * 575 

8SS80 * SS9 547 ·52 
* 889 ADS01AL * 575 
* 940 ' 534· 46 
* 940 ADS08 * 575 

399· 9 547· 24 
870· 39 AD308A '* 1176 

88316 6~7· 36 634· 35 
811684 * 1\34 ADS11 * 5'9 

606· 40 517.41 
88771 *834 AD351J 517· 37 

*834 AD351K 517· 38 
624· 3 AD3518 511· 39 
624· 4 AD3542J 551· '22 

SSS85 *834 AD502 * 575 
624· 8 AD502J * ·575 

58890 524· 84 546- 2 
88998 *834 AD502K * 575 

624· 12 643- 3 
89280 * 411 AD502L * 575 

524 -136 ' 542 - 53 
89281 * 411 AD5028 * 575 

524 ·137 543· 6 
89282 * 408 AD503 * 1174 

* 411 , 98· 7 

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

DevIce p .... Un. D ....... P...-Lln. 

' AD503J * 574 AD513J 552· 10 
552· 4 ;D.0513K 551· 13 

AD503K * 674 AD6135 551· 16 
, 651· 28 'AD514 * 674 

AD5038 * 574 AD514J ' * 574 
661· 29 552· 15 

AD504 * 575 AD514K * 574 , 98· 5 551· 14 
AD504J * 575 AD514L * 574 

539· 54 551· 11 
AD504K * 575 AD514S , * 574 

536· 16 551· 15 
AD504L * 575 AD515 * 574 

536· 14 AD515J * 574 
AD504M * 575 * 574 

* .575 531· 17 
53,1· 48 540· 2 
536· 13 AD515K * 574 

AD504S * 575 * 574 
* 575 531· 13 

531· 63/ 535· 6 
636· 15 AD515L * 574: 

AD505J 530· 60 ( * 574, 
539· 24 531~ 8 

AD505K 530· 61 536· 5 
!j39· 45 AD516 , 9~· 1/ 

AD5058 530· 62 AD5.16J , 541· 14 
539· 46 AD516K 536· 6 

AD508 * 574 AD5168 536, 7 , 98· 7 AD518 * 574 
AD50SJ * ,574 530· 26 

541· 13 AD518J * 574 
AD508K * 574 547: 5 

536· 4 AD518K * 574 
AD508L * 574 541· 33 

* 574 AD5188 * 574 
531· 32 * 574 
535· 13 530 - 27 

AD50SS * 574 541- 34 
536·,' 5 AD520 * 578 

AD507 * 574 , 97· 10 
AD507J * 574 AD520J * 578 

* 574 * 578 
I 532-137 512· 56 

546· 5 649· 44 
AD507K * 574 AD520K * 578 

* 574 * 578 
532 -138 ' 512· 57 
540· 28 543 - 40 

AD5078 * 574 'AD5208 * 578 
* 574 * 578 

\ 532-139 512· 58 
541· 31 543· 41 

AD508 * 575 AD521 * 578 
AD508J * 575 AD521J * 578 

539· 44 512· 59 
.AD509 * 574 AD521K * 578 
AD50aJ * 574 512- 59 

* 574 AD5218 * 578 
530· 49 ' 512~ 64 
549 - 46 AD522 * 578 

AD509K * 574 AD522A * 578 
* 1174 * 578 

530· 54 512· 65 
548· 42 533· 43 

ADII098 * 574 AD522S * 57S 
* 574 * 578 

530· 55 512· 66 
548· 43 533· 37 

AD510 * 575 AD522C * 578 
AD51 OJ * 575 * 678 

533 - 28 512· 67 
AD510K * 575 533· 27 

533· 12 AD522S *578, 
AD510L * 575 * 578 

533· 5 512· 68 
AD5108 * 575 533· 38 

. / 533· 6 AD523 * 574 
AD512K 540· 48 AD523J * 574 
AD5129 540· 49 * 574 
AD513 , 98· 4 531 - 22 

Ie MASTER 1977 



PRODUCT. INDEX 
DevIce ' .... lI ... DIVfae ' .... u ... Device ' .... Un. DevIce ' .... Un. DevIce ' .... Lln •. Device ' .... u ... 

Analog D.vl~ AD559S * 418 I AD7502S * 431 364- 50 AN562A1BIN .. 378- 41 ADCBOA-12 374- 41 

(Cont'd) 376 - 30 370 - 98 AD7519 * 430 378- 42 ADC82 373- 64 

AD581 *417 AD7503 * 431 AD7519J * 430 AN5621/BCD 378- 9 ADC84-10 374 - 34 
552- 3 AD581J .- 417 ,AD7503J. * 431 .' 366 -107 AN562K/BCD 378- 12 ADC84-12 

, 
374- 38 

AD523K * 574 377 - 12 371 - 37 AD1520 * 420 AN662S/BCD 378- 10 ADC85-10 374-33, ' 

* 574 AD581K * 417 AD7503K * 431 AD7520J * 420. ' AN562S/BIN 378 - 38 ADC86-12 374- 37 

, 

531- 33 377- 10 371- 38 377 - 54 MN2301 376- 5 DAC70/CCD 379- ,14 

551- 5 AD581S *417 ~7503S * 431 AD75211K *420 MN4708 371- 49 DAC10/COB 379- 19 

~523L * 574 377- 13 371- 39 
, 

377- 51 MN4708D 371- 93 DAC70/CSB 379- 17 

551- 23 AD581T * 417 AD7508 * 431 AD7520L * 420 MN4716 372- 15 DAC7OC/CCD 379- 15 

AD528 * 574 377- 11 AD7508J * 431 377 - 46 ,DAC7OC/COB 379 - 20 

530- 28 AD582 * 418 372-' 5 AD7 .• 0S * 420 Bac;kman Inatru- DAc70C/CSB 379 - 1'8 
AD529J * 574 AD582A1BCD * 418 AD7508K .431 377 - 55 mentl DAC80/CBI 378.- 83 

540-. 8 378- 6 : 372- 6 
AD7520T * 420 DAC80/CCD 377 - 86 

AD528K * 574 AD582A111N' * 418 AD75088 * 431 
377 - 52 801-V12 563 -102 DAC85/CBI 378· 8'4 

635- 23 , 378 - 39 371-104 
AD7520U * 42C! 801-V15 564- 40 OAC85/CCD 377(- 87 

AD528S * 574 AD582K/BCD * 411 AD7508T 
\ 

* .431 
3.77- 47 801-V18 564- 89 DAC85C/CCP 377-'88 

.* 574 378- 7 i 371-105 
AD7521 *420 801,V9 563- 73 DAC85ET 378- 85 

530- 29 AD582K/IIN * 418 AD7507 * 431 
AD7521J * 420 802 569- 13 DAC90J" 3711? 90 

535- 24 378 - 40 AD7107J * 431 
378- 60 804 569- 40 OAC90K 376 - 88 

AD530 ' * 178 ADI82S/BCD * 418 371 - 78 
AD7521K * 420 805-V5 562 - 38 DAC90L 376- B6' 

572 - 96 378- 8 AD7107K * 431 
378- 158 805-V6 562 -108 ·DAC90R 376- 91 

AD7521L * 420 / 806 569- 6 , 112- 3 AD182S/81N * 418 371 - 79 3V8 - 56 809-V12 /564" 4 
DAC90S 376 - 89 

, 112- 5 378 - 37 AD7107S * 431 ~D7121S * 420 8Q9-V15 564- 53 
DAC90T 376 - 87 

AD530J , * 578 AD583 * 419 371; 84 378- 61 809-V5 .S62- 51 
MI!C-16S 372- 10 

ADI30K * 178 AD183J * 419 AD7107T * 431' AD7121T * 420 809·V6 563- 2 
MPC-40 370-107 

ADI30L * 178 AD583J/8CD * 419 371- 85 378 - 59 809-V9 563 - 74 MPC-8D 371- 89 

AD530S * 578 378 - 5 AD7110 * .428 AD7521U * 420 825 529-104 MPC-8S 371- 48 

572 - 97 AD183,J/81N * 41. AD7510DIJ * 428 378 - 57 530- 78 SHC23 573 - 59 
A053; * 578 378 - 29 364 - 36 AD7122 * 422 532 -135 SHC23ET ' ~ 573- 60 

,1112- 5 ADI83K1BCD * 419 AD7510DIK * .42. AD7522J * 422 540- 16, SHC80 573- 60 

AD531J * 178 377- !!.5 364 - 37 377 - 62 831 396- 66 SHC85. 573- 64. 
'572-118 AD583K/8IN' * 419 AD7110DIS * 428 AD7122K * 422 833-21 529 - 84 SHC85ET -5n- 65 

AD531K * 178 3i8 - 26 3Q4- 38 377 - 60 540- 50 UAFll , 97- 7 
572-119 ADI83S/BCD * 419 AD7110J * 428 AD7122L * 422 833-21C 529- 89 UAF15 , 97- 7 

AD531L * 578 378-.3 364 - 33 377 - 58 834-V15 568- 8 UAF21 571- .10 

\ 572 -120 ADI83S/81N * 419 AD7110K * 428 AD7122S * 422 840-T1 573- 18 '\ 
, 97- 7 

ADI31S * 578 378 - 27 364- 34 377 - 63 840-T2 573- 19 UAF21H 571 - 11 
572 -.120 ADle3T/BCD * 419 AD751QS '* 428 AD7522T * 422 843-V12 567- 91 UAF25 571- 12 

AD532 * 178 
ADlhT/81N 

378 - 4 364- 35 377- 61 845 , 107- 21 , 97- 7 
572 - 98 * 419 AD7111 *428 AD7122U * 422' 845-Bl0 376 - 69 UAF25H 571 ~ 13 , 112 - 5 r 378- 28 AD7111DIJ * 428 377 - 59 845-B5 376: 68 UAF31 571- 14 

AD532J * 578 AD580 *579 364 - 42 AD7530 * 421 845-Ul0 ' 376: 47 .UAF41 571- 15 
AD532K * 5~8 572-178 AD7511DIK *428 AD7530J * 421 845-U5 376- 46 VFC32 573-149 
AD532S * 578 AD5BOJ * 579 364 - 43 377 - 56 848-Bl0 377 - 83 3051 541- 5 

572 - 99 AD5BOK * 579 AD7511 DIS * 42. AD7530K. * 421 848-B5 377 - 82 ~052 541- 51 
AD533 * 577 AD580L * 579 364 - 44 377 - 53 ,848-Ul0 .377 - 81 3053 547- 7 

572 -100 AD580M * 579 AD7511J * 421 AD7130L * 421 851-V12 566- 89 3055 54J - 6 
'112-' 5 AD580S * 579 364 - 39 377 - 50 851-V15 567- 5 3056 541 :,50 

AD533J *177 AD580T * 579 AD7511K *.428 AD7131 * 421 851-V9 566- 70 3057 547- 6 
AD533K *577 ADI80U * 579 364 - 40 AD7531J ~ 421 852, '570 - 29 3500 SERIES ( , 110- 22 

ADI33L *577 AD582 573 - 57 AD7111S * 428 ' 378 - 23 854 570- 45 3500A 543 - 30 
AD133S . * 577 AD583 * 579 364- 41 . AD7531K * 421 855-V5 565- 81 3500B 538-' 2 

572-101 573- 58 AD7512 * 428 378 - 22 855-V6 566- 25 3500c 535- 33 
AD634 *677 AD583K . * 179 AD7112DIJ * 428 AD71i31L * 421 856 570-. 28 3500E 531- 64 
ADS34J * .577 AD741 *1711 

. , 
366- 52 378 - .21 859-V12 566- 93 . 534- '50 

572 -102 *575 AD7112DIK * 428 AD7550 * 424 859-V15 567- 9 3500MP 553- 16 
ADI34K * 177 529 - 26 366- 53 374- 48 859-V5 565- 91 3500R 543- 31 

572 -103 544- 41 , AD7612DIS * 428 \ AD7570 * 42. 859-V6 566- 32 35005 538- 3 
AD634S * 177 Al)741C *675 386- 54 AD7670J * 428 859-V9 566 -72 3500r 535- 34 

572 -104 546- ~7 AD7512J * .428 373 - 68 872-01 378·,48 3501A 543- 1 t 
AD534T *577 AD741J *575 366- 49 AD7570L * 428 872-02 378- 49 35018 537 - 53 

572 -105 540 - 47 AD7512K * 428 373 - 69 873-78 374- 31 3S01C i 537-' 51: 
ADS38 .*577 AD741K * 171 366- 50 AD801A 542: .55 \ 873-88 374-30 3501R 543- 12 
AD538J * 577 538- 48 I AD71128 * 42. ADa01B 542 - 54 876-B 373- 82 3501S 537 - 54 

573 - 52 AD741L *175 
, 

366- 51 Ali801S 543- 2 876-U • 373- 81 3503A 552- 8 
ADI38K * 177 534- 49 Ai:J7113. * 430 AD81'0 514- 4 877-69C 379- 6 3503B 551- 9 

673 - 53 AD741S *575 AD7113J * ,430 AD811 514- 5 877-69M 379- 7 3503R 552- 9 
AD537 573 -148 538 - 46 363 - 46 AD812 514 ~ 6 877-851 378- 81 3503S 551- 10 
ADI40 * 174 AD7101 * 431 AD7513K "* 430 AD813 514- 7 877-85V 378 - 82 3505J 548- 49 
AD540J * 574 AD7501J 

, 
* 431 363- 4.7 AD814 514- 8 881 r 571- 9 3506J 543 - 25 

552- 16 371- 34 AD7513S * 430 AD815 514- 9 882 560-143 3507J 530- 50 
AD540K * 174 AD7101K * 431 363 - 37 AD816 514- 10 883-X ' "560-144 550- 4 

551- 20 371- 35 AD7118 * 430 AD818 514- 39 883-21C 547- 3 3508J 543 - 26 
AD540S * 574 AD7101S * ~1 AD7118J ,* 430 AD82Q 514- 31 883·4 560.164 3521 , 98- 8 

551- 21 371- 36 364 - 69 AD821 514- 32 883~5 560-138 3521H 534- 2 
AD550 367"- 11 AD7102 ! .431 AD7118K * 430 AD822 514- 33 3521J 533- 41 
AD555 367- 1.2 AD7502J . * 431 '.364- 49 

Analoglc CO~P. 
Burr-Brown 3521K 533 - 40' 

\AD5119 * 418 370- 96 AD71188 * 430 R .... rch 3521L 531- 65 
AD559K * 418 AD7102K .* 431 364 - 70 533- 39 

376- 29 370· 97 AD7118T *430 1 AN562A1BCO 378 - 11 ADC80A-l0 373 - 79 '3521R 533- 42 

, Arranged alphanumeric~lIy from left to right 
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Devlee p...,.un. DevIce ..... U ... 

Burr-Brown 4206 572·114 

R .... rch (Cont'd) 4213 572·115 
4~91 571·129 

3522J 535· 14 4301 572·125 
3522K 531, 34 , 112· 9 

633· 47 4302 572·126 
3622L 531· 23 4340 673· 54 

542· 5 4341 573· 55 
3522S 531· 35 4423 572·j31 

533· 48 
3523J 531· 19 Cermatek 

535· 8 
3523K 531· 15 CH1290 571·'17 

533· 45 
3523L 531· 10 ColJlns 

533· 44 
3540J 633· 9 CRC1502 , 87·. 9 

552· 11 CRC150,3 , 87· 9 
3542J 551.17 CRC1504 , 87· 9 
3542S 551· 18 CRC1505 628· 13 
3550J 530· 46 CRC2002 371·97 

535· 17 CRC8000 560· 85 
3550K 530· 56 CRC8030 560·118 

535· 20 , 104'· 2 
3550S , 530· 47 CRC81 00 160· 88 

535· 18 559·102 
3551J 532 ·145 CRC9S03 , 87· 9 

535· 30 CRC9504 , 87· 9 
3551S 532 ·146 CRC9505 368· 56 

535· 31 CRC9509 370· 45 
3553 512· 25 CRC9510 370· 58 

528· 7 
3554A 529·112 Consumer 

535· 32 Microcircuits of 
3554B 529·113 America, 

534· 4 
3554S 

, 
529·114 FX10l 560·179 , 535· 29 FX105 560·176 

3571A 529· 87 FX107 561· 27_ 
537· 12 FX109 561·134 

3571AM 530· 91 FX205 559·128 
3572A 529· 82 573·113 

537· 13 , 111· 7 
3572AM 530· 92 , 111· 7' 
3580J 529·110 FX207 561· 17 

/530· 89 FX209 "- 560. 82 
549· 4 1571·,48 

3581J 529·128 , 108· 4 
530·105 , 108· 4 
540· 3 FX305 561· 5 

3582J 530· 16 FX307 560· 99 
530·107 FX401 561· 8 
540· 4 FX407 561· 20 

3583 629 ·108 FX501 561· 11 
530·108 FX507 561· 21 
540· 5 FX601 561· 14 

3626A 5,12· 72 561·142 
362611 512· 73 FX707 561· 24 
3626C 512· 74 
3627 512· 88 Data DeVIces Corp. 
3650 512· 90 
3662 512· 91 ,OAC·S·CBI 378· 86 
3660 , 97· 11 OAC·S·CCO 377· 89 
3660J 612· 69 HF87 529·130 
3660K 512· 70 532·166 
3660$ 51-2· 71, 551· 33 
3670 , 97· 11 HFS23 629·132 
3670J 512· 81 532·143 
3670K 512· 82 552· 30 
3670S 5.12· 83 HVA23 529·131 
4127 512·96 532 ·167 
4131 573·121 551· 32 , 111· 6, SOAC·l0 379· 11 
4201 572 ·106 SPAC·l1 379· 10 
4203 572·107 SPAC·12 379· 9 

572·108 1001 552· 12 
572·109 l00IC113 536· 20 

4204 572·1'10 lOO1C665 552· 18 
4204S 572·111 l001M 531· 24 
4205 672·112 551· 43 
4205S 572·113 l001M313 536· 23 
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DevIce p .... U ... DevIee 'p .... Un. 
l00IM664 552· 6 1116 368·,60 
l002C 556· 51 1401 572·116 
l002M 555· 49 1451 512· 97 
1003 546· 10 1452 512· 93 
1003C ,531· 98 1453C 560· 20 
l003M 531· 99 1453M 560· 24 

540· 34 1454C 512·161 
l006M·4 369· 18 544· 14 
l008C 543· 29 1454M 612·162 
1008M 541. 21 544· 15 
1009C 549· 52 1502 573· 69 

,1009M 530· 30 1506C 372" 16 
548· 38 1506M 372· 11 

1010C 530· 64 1507C 311· 94 
544· 9 1507M 371·90 

1010M' 530· 68 8681 571· 18 
540· 44 

1011C 543,· 38 Datel System8 
1011M 540· 37, 
1012 531· 55 AOC·EK108 373· 71 
1012C 533· 24' AOC·EKI2B 373· 96 
1012M 633· 15 AOC·EKI20 375· 12 
1014C 652· 24 AOC·EK88 373· 20 
1014M, 551· 41 AOC·HXt2B 374· 39 
1015C 552· 20 ADC·HXI2BM 374·,40 
1015M 551· 38 AOC·HzI2B 374· 35 
i016C 512· 30 AOC·HZI2BM 374· 36 
1016M 512· 31 AM·405 552· 23 
1018C 543· 22 AM·406 552· 19 
1018M 530· 20 AM·450 548 ':"44 

541· 28 AM·452 549· 51 
1101C·l ~68· 80 AM·460 543· 17 
tJ01C·2 368· 82 AM·462 543· 21 
1101M·2 368· 81 AM·464 530· 93 

'368· 83 546· 6 
1102C·l 369· 12 AM·490 533· 23 
1102C·2 368·100 AM·490·2A 531· 66 
1102M·l- 368·101 AM,490·2B 531· 45 

369· 13 ' AM·490·2C 531: 43 
1103C·l 369· 46 AM·500 ' 540· 17 
1103C·2 369· 29 OAC·HPI6B 379· 16 
11 03M· 1 369· 47 OAC·HPI60 379· 12 
1103M·2' 369· 30 OAC·HZI2B 378· 88 
1104C·l 369·110 OAC·HZl ~BM 378· 89 
1104C·2 369· 73 OAC·HZI20 377· 84, 
11 04M· 1 369 ·Hl OAC·HZI2pM 377· 85 
1104M·2 369· 74 OAC·IC8SC 376· 31 
1105C·l 368· 74 OAC·ICBBM 376 - 32 
1105C·2 368· 89 FLT·U2 571· 16 
1105M:l 368· 76 MX·1606 372· 12 
1105M·2 368· 90 MX·808 371· 60 
1106C·l 369· 8 MXO·409 ,370·109, 
1106C·2 368·105 MXD·807 371· 91 
1106C·3 368· 96 SHM·HZ 573· 67 
1106C·4 369· 17 SHM·IC·l 673 - 66 
1106M·l 369· 9 SHM·LM·2 573· 68 
1106M'2 368 ·106 I 
1106M·3 368· 97 Electronic Arrays 
1107C·l 369· 26 
1107C·2 369· 35 EAl003 632· 37 
1107C·3 369,. 42 EA1004 632 ·100 
1107C·4 369· 52 EA1005 632" 97 
1107M·l , 369· 26 EA1007 632· 38 
1107M·2 369· 36 EA1OQ.8 632· 80 
1107M·3 369· 43 EAlOO9 632· 74 
1107M·4 369· 53 EA1012 632· 53 
1108C·l 369· 69 EA1013 \ 632· 51 
1108C·2 ' 369· 81 E,6.1200 628· 4 
1108C·3 369·106 EA1201 ,628· 3 
1108C·4 370· 5 EA1202 628· 6 
1108M·l 

, 
369· 70 EA1203 628· 5 

1108M·2 369· 82 EA1204 628· 41 
1108M·3 369·107 EA1205 628· 38 
1108M·4 370· 6 EA1206 628· 82 
1109 363· '2 E!\1208 628· 2 
1110 363· 40 ~EA1210 628 - 42 
1111 365· 42 EA1212 628· 76 
1112 366· 44 EA1221 628· 37 
1113 367· 18 EA1500A 614· 2 
1,114 367· 36 EA1500A·l 614· 4 
1115 368· 12 E!\2000 384· 2 

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

DevIce ..... u... Device ,....Un • 
fA2007 384. 4 4801A 623· 73 
EA2030 384· 5 4804A • 883 
EA2101 619·104 623· 34 
EA2101M 620· 15 
EA2107B 614· 78 Euex International 
EA2107B·L ,615· 38 

'EA2107B·2 614·111 SX200 867· 92 
EA2107B·4 615· 24 
EA2111 619·105 EDr Integrated 
EA2111M 620· 16 Systems EA2112 619:106 
EA2112M 620· 17 XR·CHIP 202· 23 

' EA2308A 626· 45 5tl·lll 
EA2308AM 626· 61 XR·IIL·CHIP 202· 22 
EA3800 624· 7 571·112 
EA3815 606· 75 XRS200 560· 30 
EMOOO 626· 23 XR124 532· 58 
EMOO,1 606· 76 XR1310 523·107 
EM004 I 606· 31 XR1458 529· 49 
EA40105 606· 22 554· 55 
EA4015 607. 14 XR1468 567· 95 

607· 50 570· 73 
EA4016 606· 87 XR1488 385· 45 
EM034 607· 56 XR1489A 389· 4 

607· 75 XRI558 554· 16 
EA4035 607· 18 XR1568 567· 96 

607· 57 570· 74 
EM060' 615· 39 XR205- 560· 21 
EM060·1 61,4.1.18 560· 31 
EA4060·2- 614· 79 XR210 559· 25 
EM116 614· 81 ,XR215 559· 47 
EMI22 615· 40 XR2206 li60· 22 
EM122·1 614·119 )<R2206C 560· 23 
EA4122·2 614· 82 ~R2207 560· 6 
EM600c 627· 59 , 112· 12 

627· 89 XR2207C 560· 7 
EA4600M 627· 68 XR2208 572· 75 

627. 92 \ , 112· 12 
EA4700 626· 41 XR2211 559· 26 
EA4700·1 626· 46 559·111 
EM700M 626· 64 560·104 
EM900 627· 97 XR2211C 559· 27 
EA4900C 627· 78 559 q 12 
EM900L 627· 79 560·105 
EA8308A 626· 47 XR2216 560· ,66 
EA9002 871 ·121 XR224 532· 62 
EA9250 871·124 XR2240 , 117· 18 
EA9256 871· 15 XR2240C 561· 86 

I XR2240M 561· 87 

EMMSemi XR2250C 561· 94 
XR2250M 561 - 95 

CP·I600 867 ·140 XFl2271 381·10 
Cp·I600A 867·141 XR2556C 561·120 
RA3·4256 620· 50 XR2556M 561·121 

620·100 XR2567 559·119 
RA3·4256A 620·, 77 560·)16 
RA3·4256B 620·101 XR2567C 559 ·124 
RA3·4265B 620· 76 XR320 561· 74 
R03·16384 627. 93 XR324 532· 63 
R03·2513 606· 8 658· S 
R03·2660' 625· 58 XR3303 532· 99 
R034096 625 ·66 558· 26 
R03-5120 626· 21 XR3403 532 ·100 
R03·8316A 627· 71 558· 32 
R03·8316B 627· 37 XR3503 532·101 
1217A 621· )18 557· 21 
1218A 621· 83 XR4136C 557· 50 
1801 621· 68 XR4136M 657· 27 
1802 621· 62 XR4151 573 ·150 ·.,04 • 887 XR4194CK 570· 98 

623· 14 XR4194CN 570· 96 
4104A .887 XR4194M 570·100 
4200 ,.: 871 XR4194MK 570·102 , 121· 8 XR4195 567· 97 , 121· 9 XR4202 531·143 , 121. 10, 557· 25 
4200A * .71 XR4212C 657· 48 

623· 53 XR42'12M 557· 26 
42008 623· 47 XR4558 - 555· 20 
4402A 623· 55 XA4739 555· 25 
44028 623.45 XR5!:i5C 561· 41 

Ie MASTER 1977 



Device 'P .... Une 

Exar Integrated 
,Systems (Cont'd) 
XR556C ' 561-1p3 
XR556M 5H-l04 

, XR567 559 -109 
560 -102_ 

X,R567C 559-110 
560-103 

XR742 573 -162 

F~irchild Sell)lcono, 
ductor' , 

;.AFl11 
,.AF155 

,.AF155A 
,.AF{56 
,.AF156A 
,.AF151 
,.AF157A 
,.AF311 
,.AF355 
,.AF355A 
pAf366 

, 
,.AF356A 
,.AF367 
,.AF357A 
,.Al0l 
,.AlOIA 
,.Al01AM 
,.Al02M 
,.AI 04 , 
,.Al04M 
"",05 , 
;.Al05M 
",,107M 
,.Al08AM 
,.Al08M 
,.AI 09 , 
,.Al09M 
,.All0M 
,.A111M 
pA118 

,.A124 
",,1310 
,.A1312 
",,139M 
",,1311 1 
,.A1394 
",,1458 
",,1458C 
,.A1458CC 
,.A1488 
,.A148Q 
,.A1489A 
,.A1558M, " 
,.A201AM 
,.A201M 
,.A207M 
,.A208AM 
,.A208M 
",,209M 
,.A2136 
,.A218 

pAr 
,.A2240 
,.A301A 
""3b 1 aAM 
pA3018M 
",,302C 
,.A3026 , 
",,3036M ' 
pA30'\C 
,.A3045M 
,.A3046C 
,.A305AC 
,.A305C 

Ie MASTE~ 1977 
'i 

517- 7 
529 - 73 
542- 16 
536- 32 
542- 29 
536- 42 
542- 41 
537- 2 
518- 3 
549- 16 
536- 33 
549 - 23 
536- 43 
549 - 30 
537- 3 
545- 11 
529· 10 
538· 56 
528- 31 
115· 1 
570· 54 
116· 1 
569· 99' 
538- 26 
534· 10 
537· 30 
115· 1 

,562· 53 
528· 17 
516· 34 
530· 31 
541. 37 
532 ~ 64 
523·111 
523·159 
920- 10 
526· 4 
52,6- 5 
529· 50 
554. 56 
555- 45, 
385·,46 
388· 43 
389· 5 
554· 18 
538· 56 
54S· 19 
53i1· 27 
534· 11 
537· 31 
562· 54 
523· 4G 
541· 38 
532· 65 
558· 4 
561· 88 
547·53 
514· 53 
514. 52 
~28. 38 

14·177 
514·76 
570· '30 
514·116, 
514·117 
570· ' 8 
569· 17 

DlIVlce P .... Un. 

pA3054 514-178 
,.A3064 ' 524 -174 
,.A3065 523- 41 

526 - 90 
,.A3067 525- 59 
pA307C 547-41 
,.A30t5 523- 42 , 105- 5 , 105- 6 
,.A308AC 534- 36 
,.A308C ' 547 - 25 
,.A3086C 514-118 
1IA3Q89 C 523- 43 
,.A309C 562 - 55 
,.A310C ,528- 24 
,.A311C 517 - 42 
pA318 530- 32 
,.A324 532 - 66 

558- f) 

pA3301C 532- 51 
558- 48 

,.A3302C 52'0- 48 
pA3303C 532 -102 

558- 27 
""339C 620- 22 
:,.A3401C 532 - 42 

558 - 55 
,.A3403 568- 33 
pA3403C 532 -103 
,.A348 557 - 37 
,,.A349 557· 44 
pA3503M 532 ·104 

657· 22 
,.A376C 569· 44 
,.A381 522 ~ 23 

(",,4136C 657· 51 
,.A4136M 557· 28 
",,41158 555· 21 
""555C 561.42 
,.A556 561·105 
,.A7Q2 , 99· 3 

/ 

, 110· 11 
,.A702C 532-118 

545· 45 
,.A702M 532 :119 

539· 37 
,.A703 , 105· 6 
,.A703C ,513- 3 
,.A703M ' 513· 4 
",,706' 521 ·135 , 105· 5 , 106· 7 
,.A709 , 110- 11 
,.A709AM 539· 25 
,.A709C 548· 25 
,.A709M 544· 29 
,.A710 , 104· 15 , 110· 11 
",,71 OM 516· 19 
,.A711 , 104· 15 

" 110· 11 
",,711C 519· 10 
' ,.A7l1M 518· 35 
",,714 531· 80 

533·'18 
,.A714A 531·56 

533· 3 
",,714C 531· 90 

533· ,35 
,.A714E 531· 81 

533· 21 
,.A715 , 98· 22 
,.A715C' . 532 ·158 

548· 15 
,.A715M 532·159 

' 545- 35 
",,719 , 90· 8 
,.A720 521· 22 .. 105· 5 , 105· 9 
",,721 521· 45 

'PRODUCT INDEX 
DevIce P ..... Llne Device P.,....un. DeviCe P ..... Un. DevIce P ..... Un. 

, 
,.A723 , 114- 17 , 105- 8 ,.A79M05C 565 - ,82 Fl00179 164-131 , 115- 1 ,.A775C 520- 46 ,.A79M06C 566 - 26 Fl00181 164-129 
,.A723C 569- 51 ,.A776 , 98- 19 ,.A79M08C 566 - 48 Fl00415 165- 10 
,.A723M , 569- 51 ,.A776C 531-100 ,.A79M12C 566- 90 'Fl00415A 163 - 97 
,.A724 , 113- 13 554 - 42 ,.A79M15C 567 - ,6 Fl00415E: 621- 50 
,.A725 , 99- 1 ,.A776M 531-1Ql ,.A79M~OC 567 - 44 Fl0l00 162- 65 
;.A725A ' 531 - 67 i 553 -48 ,.A79M24C ,567 - 58 Fl0l0l 162- 99 
,.A725AM 534 - 52 ,.A777 , 98- 17 ,.A7905C 565 - 92 Fl0102 162-11.4 
,,.A725C 539-50 , 98- 18 ,.A7906C 566- 33 Fl0103 162-108 
,.A725E 531; 68 ,.A777C 543 - 48 ,.A7908C 566- 54 Fl0l04 161-HO 
,.A725M ,535- 42 ;.A777M 538 - .4 566 - 55 Fl0l05 162- 88 
,.A726C ,573-126 ' ;.A78C05C 562- 39 ,.A791C 546- 24 Fl0l06 

, 
" ,1112 - 53 

fjiA726M 573-127 ,.A78C08C 563-38 ,.A7912C 566-102 F10107 162- 15 
,.A727C 512-146, ,.A78C12C 563-103 ,.A7915C 567,- 18 Fl0l09 1.62- 79 ( 
,.A727M 512-147 ,.A78C15 564- 41 ,.A7918C 567. 38 Fl0ll0 162- 27 
,.A730C 512- 36 ,.A78C17C 564- 78 ,.A7924C, 567 - 66 FlOll1 ' 162,-,40 
,.A,730M 512 - ,37 ,.A78C18C 564- 90 ,.A796C 571- 56 Fl0113 162- 9 
,.A7300 521)- 83 ,.A78C20C '564-111 ,.A798 532 - 36, Fl0114 164- 10 
,.A7305 

1 522- 24 ,.A78C24C 565. 28 ,.A798C' 564- 51 ( Fl0ll~ 164- 31 
,.A732 523-108 ",,78C82C 663- 66 ,.A798M , 51i3- 51 Fl0116 164- \11 
,.A733C 513- 5 ,,.A78G 569- 33 ,.A732 11 105- 8 Fl0117 ,162-156 
,.A733M 513 - 6 ,.A78HG \ 569 - 36 ,.A753 , 105- 5 Fl°il8 162-134 
,.A7330 

, 
521- 23 ,.A7,8HOS 662- 96 11 106-' 6 FlO ,19 162-124 

~734 , 104- 13 ,.A78H12 564- 21 ,.A767 , 102- f3 Fl0121 162-145, 
,.A734C 517-,31 ,.A78l.OO , 116- 1 eC0101 57) -166 Fl0123 - 161-119 
;.A734M 516-30 ,.A78L05C 662- 6 CC0110 671-164 Fl0124 163-180 
,.A739 1 522 - 22 ,.A78l08C , 563 - 27 CC0121 571.16~ Fl0125 163f167 

555- '29 ,.A78L09C 563- 72 CCD201 572· 24 Fl0130 i62:167 , 98- Iii ,.A78L12C 563- 88 CC0202 572 - 25 Fl0131 161-128 , 105· S ,.A78L15C 564· 27 CC0211 tm· 27 Fl0132 1!13· 22 , 106· 6 ,.A78l18 564· 79 CCD311 571 - 52 Fl0133 162·176 
,.A7390 ,524- 3 ,.A78l24 565· 15 CC0450 615·119 Fl0134 )63· 28 
,.A7391 S24· 8 ,.A78126C 562· 2 629· 37 Fl0135 161·157 

672· 67 ,.A78l62C 563· 23 CCD450A 615·121 Fl0136 161· 60 
,.A740 , 99· 2 ",,7el82C 563· 67 629~ 36' Fl013l 161· 77 

""7~OC 552· 28 ",,78MG 569· 32 629· 38 Fl0141 163·148 
,.A740M 551 ·(30 ,.A78MOO , 115- 1 CC0451 615·120 630· 61 
,.A741 529· 27 ,.A18M05C 662· 40 629· 39 Fl0145 616· 67 , 98· 16 ,.A78M05M ,562· 41 CC0451A 615·122 Fl0145AC 163-'48 
",,741AM 535· 3 ,.A78M06C 562 ·110 , 629· 40 Fl0153 163· 4 

1A78M06M 
/ 

,.A741C 546· 38 562·11 r CCD460 615·123 ,Fl0158 163·133 
,.A741EC 535·, 4 ,.A78M08C 563· 39 629· 49 Fl0159 163·139 
",,741M 544· .42 ,.A78MOSM 563· 40 EClSERIES , 93· 10 Fl0160 ,164· 5S 
,.A742 , 116· 3 ;.A78M12C 563·104 FM4027·2 614· 57 Fl0161 161· 93 
,.A742C 573-163 ,.A78M12M '563 ;105 FM40273 614· 80 Fl0162 161, 85 
",,746' 525· 54 ,.A78M15C 564· 42 FM40274 615,42 ,Fl0164 163:112 , 106· 17 ,.A78M15M 564· 43 Fa 3724 514· 89 Fl0165 164· 46 , 106- 18 ,.A78M20C 564-112 Fa 3725 514, 90 Fl0166 161· 41 

""747/AM 553· 33 ,.A78M20M 564·112 FQ3467 514:,·111 Fl0168 163· 9 
,.A747C 554· 56 ",,78M24C , 565· 29 FQ3468 514·112 Fl017,0' 164· 53, 
,.A747EC; 553 ·34 ,.A78M24M 565· 30 Fl0000, 630· 57 Fl0171 161·10S , 
,.A747M 554· ',17 ,.A780 525· 55 Fl0000C 163·145 Fl0172 161·101 
~748C 546· 27 , '1,06· 17 Fl0000M 163·146 Fl0173 163· 35 
",,748M 545· 18 ,.A.7800 , 114· 18, Fl00l0C 161· 74 FlO174 163·121 
,.,4749 522· 25 , 115- 1 Fl0010M 1'61- 75 Fl0175 163· 13 , 98· 20 ",,7805C ' 562· 56 Fl00101 164·160 Fl0176 161·143 , 98· 21 ,.A7,B05M 562· 57 Fl00102 164·162 Fl0177 163·161 , 106· 6 ~7806C 563· 3 Fl00l07 164·157 ~10179 161·33 
",,749C 553· 39 ",,7806M 563· 4 Fl00112 164·142 Fl0180 161· 7 
,.A7490 555· 48· ,.A7808C ,563· 49 Fl00114 165· 25 Fl0181 161. 19 
,.A749M 553· 40 ,.A7808M 563· 50 Fl00117 164·152 Fl0186 161.15t 
,.A750 1 104· 12 ,.A781 525· 56 FlOOlla 164-154 Fl0192 1,61·124 
p.A753 513· 7 , 106· 1.7 Fl00123 164·144 Fl0210 1'62·28 

523· 20 ",,7812C ,,~ 564· 5 Fl00130 165· 3 Fl0211 162· 41 
",,757 513· 77 ,.A7812M 564. 6 FIOOI3!. 164·14.7 Fl0212 162- 71 

5~1· 36 ,.A7815C' 564· 54 Fl00136 164·136 Fl0231 161·129 
,.A758 ,523 ·109 ,.A1815M 564· 65 Fl0014 1'64· 72 Fl040SC 163· 76 

t 105· 5 ,.A7818C 564· 94 Fl00141 165· 20 , 617· 71 , 105· 6 ,.A7818M 564. 95 ;:100145 165· ,8 Fl0410C 163· 81 
,-' , 105· 7 ,.A7824C 565· 38 Fl00150 165. 5 / 617·101 
,.A759 c , 

529· 97 jaA7842M 565· 39 Fl00151 1134-149 Fl0411C 163· 82 
532· 10 ,.A787 525·,57 Fl00155 I 165· 17 617·104 
540· 46 ,.A788 525· 58 Fl00158 165· 22 Fl0415. 163· 95 

,.A759C 529· 98 ,.A7885 563· 69 Fl0016C 161· 53 FI0415A 163· 96 
532· 11, ,.A79EOO " 116· 1 Fl0016M 161· 5" Fl0415AC 621· 47 

, 646· Hi ,.A79E02 565· 76 Fl00160 165· n Fl0416 163·105 
",,760 , 104· 11 ,.A79E02C 565,' 77 Fl00164 165· 13 Fl0411lC 610·67 
pA760C 517· 36 ",,79E05 565 ·105 Fl00165 165· 29 Fl050!. 162·100 
,.A760M 517· 35 ,.A79E05C 565 ·106 Floo166 164·133 Fl0502 ,162·115 
,.A7600 , ,115· 1 ,.A79G 570- ,38 Fl00170 164·139 Fl0503 162·109 
/lA767 523·110 ,.A79MG 570· 37 Fl00dl 165· 15 Fl0504 161 ·171, 

" Arranged alphanumerically from, left to right " 
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DevIce ',...,~ ... DevIce '...-un. 
Fairchild Semicon- F4014SM 159· 19 

ductor (Cont'cI) 631·114 
F4015BC 158·173 

Fl0505 162· 89 F4015BM 158·114 
Fl0596 162· 64 F4016C 364· 82 
Fl0507 162· 16 F4016M 364· 83 
Fl0509 162· 80 F40160BC 150·119 
Fl0510 162.· 29 F40160BM 160·120 
Fl0511 162· 42 F40161BC 150·13 
Fl0513 162· 10 F40161BM 160· 14 
Fl05136 161· 61 F40162BC 150·140 
Fl0514 164· 12 F40162BM 150·141 
Fl0515 164· 32 F40163BC 150· 30 
Fl0516 164· 13 f40163BM ,160· 31 
Fl0617 162·157 F4017BC 150·178 
fl0518 162·135 F4017BM 150·179 
Fl0519 162·125 f40174BC 153· 59 
fl0621 162·146 f40174BM 153· 60 
fl0523 161·120 f40175BC 153· 26 
fl0524 163·181 F40176BM 153· 26 
Fl0525 163·168 f4018BC 151·183 
fl0530 162·168 F4018BM 151·184 
Fl0631 161·130 F4019BC 154·137 
fl0532 163· 23 f4019BM 154·138 
Fl0533 162 ·177 630· 80 
Fl0534 163· 29 F40192BC 161· 13 
fl0535 161·158 f40192BM 151· 14 
Fl0541 163·149 f40193BC 160· 67 
fl0553 163· 5 f40193BM 160· 68 
Fl0558 Hi3 ·134 F40194BC 158·157 
Fl0559 163·140 630· 89 
fl0560 164· 59 F40194BM 158·158 
Fl0561 161· 94 f40195BC 158·149 
fl0562 161· 86 630· 90 
Fl0564 163·113 f40195BM 1'58·160 
Fl0565 164· 47 630· 81 
Fl0566 161· 42 F4020BC 149·171 
Fl0668 163· 10 f4020BM 149·172 
Fl0570 164· 54 f4021BC 159· 41 
Fl0571 161·109 F4021BM 1·59· 42 
Fl0572 161·102 631·115 
fl0573., 163· 36 F4Q21C8C 631·102 
Fl0574 163·122 f4022BC 151·158 
fl0575 163· 14 F4022BM 151·159 
fl0576 161·144 f4023Bc 154· 54 
fl0579 161· 34 F4023BM 164· 56 
fl0580 161· 8 f4024BC 149·120 
Fl05S1 161· 20 F40248M 149·121 
Fl058.6 161·152 F40258C 156· 11 
fl0610 162· 30 f4025BM 156· 12 
fl0611 162· 43 f4027BC 153· .75 
Fl0631 161·131 f4027BM 153· 76 
F16K3 615·102 f40288C 152· 23 
f16K4 615·110 f4028BM 152· 24 
F16K5 615·114 F4029BC i51 :134 
f4oo1BC . 156· 39 f40298M 151·136 
f4oo1BM 156· 40 F40308C 155· 3 
f4oo14AM 160·115 F4030BM 156· 4 
F4oo148C 160·114 F4031BC 159·122 
f4oo2BC 155 ·172 F4031BM 159·123 
f4002BM 155·173 F4034BC 159· 78 
F4006BC 159·100 f4034BM 159'- 79 
f4oo6BM 159·101 f4035BC 158·128 
F4oo7UBC 149· 78 630· 88 
F4007U8M 149· 79 F4036BM 158·129 
F4008BC 148· 6 630· 79 
F40088M 148· 7 F4040BC 149·149 
F40085BC 148· ,71 f4040BM 149·150 
F4oo858M 148· 72 F4041BC 149·101 
F4oo97BC 148·159 F4041BM 149·102 
F4oo97BM 148·160 F4042BC 156·109 
F4oo988C 149· 57 F40428M 156·110 
F40098BM 149· 58 F4043BC 156·155 
f4011BC 154· 91 f4043BM 156·156 
F40118M 164· 92 f4044BC 166·133 
F4012BC 164· 16 f4044BM 156·134 
f4012BM 164· 17 f4046BC 166· 6 
f40138C 152·180 559· 60 
F4013BM 152·181 f4046BM 160· 7 
f4014BC 159· 18 559· 51 

63,1.101 f40478C 158· 15 

1220 

DevIce ,...LIne DevIce ,...LIne 
F4047BM 158· 16 F4539BC 157·160, 
F4049BC 148'·189 F4539BM 157·161 
F4049BM 149· 4 F4553BC 151· 89 
F4050BC 148·123 F4553BM 151· 90, 
F4050BM 148·124 F4555BC 152· 96 
F4051BC 371· 13 F4555BM 152· 97 
F4051BM, 371- 14 F4556BC 152·107 
F4052BC 370· 77 F45568M 152·108 
F4052BM 370· 78 F4557f:1C 159·145 
F4053BC 366· 84 632· 62 
F4053BM 366·85 F4557BM 159·146 
F4066BC 364· 51 632· 60 
F4066BM 364· 52 F4582BC 148· 58 
f4067BC 371,·100 f4682BM 148· 59 
f4067BM 371·101 F4583BC 160·103 
f4068BC 153·182 f4583BM 160·1'04 
f4068BM 153·183 F4702BC 160· 49 
F4069UBC 149· 26 886·114 
F4069UBM 149· 26 f47028M 160,.50 
F4070BC 166· 6 , 866·115 
F4070BM 166· 6 F4703BC 157· 14 
F4071BC 155·110 866 ·107 
f4071BM 156·111 f4703BM 157· 15 
f4072BC 156· 82 86S·108 
f4072BM 155· 83 F4704BC 148· 93 
f4073BC 153·142 866· 96 
·F4073BM 153·143 f4704BM 148· 94 
f4075BC 155· 96 866· 97 
F4075BM 155· 97 f4705BC 148· 96 
F4076BC 153· 37 866· 91 
F4076BM 153· 38 F4705BM 148· 97 
f4077BC 156· 49 866· 92 
f4077BM 155· 60 F4706BC 157· 17. 
F4078BC 155·139 866·110 
F4078BM 155·140 F4706BM 157· 18 
f4081BC 153·158 866·111 
F4081BM 153·159 F4707BC 148·100 
f4082BC 153·123 866·100 
F4082BM 153·124 f4707BM 148·101 
F4085BC 154·169 866·101 
F40858M ) 164·170 f4708C 866·103 
f4086BC 154·179 F4708M 866·104 
f40868M 154·180. F4710BC 157· 55 
F4093BC 160·136 616· 61 
f4093BM 160·137 866·118 
F4104BE 159·155 F4710BM 157· 56 
F4104BM 159·156 616· 62 
f45108C 151· 15 866·119 
f45108M 151· 16 F47208C 15T· 58 
F4511BC 152·127 617· 85 

380·141 f47208M 157· 59 
F45118M 152·128 617· 86 

380·142 F4720C 866·125 
f4512BC 157·166 f4720M 866·126 
F4512BM 157·167 F4721BC 157· 89 
f4514BC . 162· 61 F47218M 157· 90 
F4514BM 152· 62 f4723BC 157· 3 
F4515BC 152· 80 f4723BM 157· 4 
f45168M 152· 81 F4724BC 166·100 
F4516BC 160· 69 f4724BM 166·101 
F45168M 150· 70 F4725BC 167· 46 
f4518BC 150·156 866·121 
F4518BM 150·167 F4726BM 157· 47 
F4619BC 154·139 866 ·122 

I 156· 51 f4726BC 866 ·128 
157·144 F4726BM 866·129 

F4519BM 164·140 f4731BC 159·142 
155· 52 632 ·69 
157·145 F4731BM 159·143 

f45208C 160· 44 / 632· 70 
f4520BM 150· 45 F4734BC 152·129 
f45228C 151· 44 380· 7 
f45228M 151· 45 F4734BM 152·130 
f4526BC 150·100 380· 8 
F4526BM 160·101 F4735BC 157·133 
F45288C 158· 25 866·131 
F4628BM 158· 26 f4736BM 167·134 
F4531BC 160· 96 866·132 
F4531BM 160· 96 f47368C 157 ·111 

,F4532BC 160· 27 F4736BM ' 157·112 
f4532BM 160· 28 f6800 870· 13 , 

, Indi~es page number in Application Note. Directory . * Indicates additional data is provided on the page noted 

Devloe ,...,Une. DevIce ,...,Une 
F6820 870· 60 llC58C 165·101 
F6828 870· 17 559·170 
F6850 870. 56 l1'C7OC 165· 46 
F6852 870· 45 203·123 
F6860 870· 41 llC83 . 559·159 
F8 * 853 l1C9OC 203· 41. 

* 857 559·144 
866· 13 {IC90M 559·145 , 127· 14 l1C91C 202 ·184 

F95000 164,117 559 ·130 
F95OO2 164·100 l1C91M 559·131 
F95OO3 164.104 21l02F 622· 4 
F95OO4 164· 96 21l02H 621· 98 
F9B010 164· 78 21L021 622· 23 
f95016 164· 76 21L022 622· 60 
F95029 164· 81 21011.2 622· 49 
F96101 164·111 2102f 621·112 

'f95102 164·108 2102H 621· 96 
F9Bl03 164·106 2102lf 622· 3 
F95105 164·102 2102lH 621· 97 
F96106 164· 94 2102L1 622· 22 

.1'95107 164· 86 21021 622· 21 
f95109 164· 98 21022 622· 48 
F95110 164· 89 2533 633· 75 
f95111 164· 92 3257 606· 23 
F95115 164·125 . 3258 606· 12 
F96116 164·123 3260 606· 41 
f951·24 164·120 3262A 204· 6 
f95130 164·114 526· 18 
f95231 164· 83 3262B 204· 7 
LM124 656· 50 525· 19 
LM318 650· 8 3341 608· 57 
SH013C 394· 20 '632· 75 
SH013M ' 394·21 3341A~. 608· 60 
SH0323 562· 87 3342 632: 71 
SH2oo1C 178·15.2 3343 632· 82 

395 ·143 633· 16 
SH2oo1M 178·l53 3346 633· ,43 

395·144 3348 632· 42 
SH2002C 178·154 3349 632· 43 

395·145 3351 , 121· 13 
SH2002M 178·155 33511 608· 55 

395·146 33522 608· 49 
SH2200C 178·156 3355C 633· 81 

395 ·147 3357·1 ,632· 91 
SH2200M 178.·157 3357·2 632· 84 

395·148 3383 628· 39 
SH3002C 366· 29 ;l4015BC 630·102 
SH3002M 366· 30 34015BM 630·108 
SH4207. 572·143 3445 ' 623· 36 

·TAA630 525· 60 3508 626· 48 
TBA510 525· 61 3512A 607· 23 
T~520 525· 61 3514191 6.25· 78 
TBA540 525· 65 35141~2 625· 81 
TBA560 525· 66 351519 625· 72 
TBA641 521· 85 3615192 625· 73 
TBA800 621·136 3538·1 620. 24 
TBA810 521·137 3538·2 620· 78 
T8A820 521.86 3538F 619·113 
TBA920 526· 6 3539 620·127 
T8A970 q13: 8 3539·1 620·125 

526·118 3539·2 620·126 
TBA990 525· .67 3642 621· 89 
TOAI170 526·168 36422, 621· 84 
TOA261 0 625· 68 3546 622· 24 
TOA2521 525'- 69 35581 606· 13 
10414 617· 99 36582. 606· 14 
l1C01C 165· 87 3705 371· 66 

203·144 3708 371· 74 
l1C05C. 165· 35 3814C 203·111 

202·173 3815 202· 51 
l1C05M 166· 36 3816 202 ·160 

202·174 3817 522 ·178 
l1C06C 165· 51 523· 11 

203·120 3843 399· 32 
l1C24C 195·181 3860 866· 12 

560· 38 3851 * 8&4 
l1C44C 200· 30 866· 17 

559· 40 3862 * 858 
llC44M 200· 31 866· 31 

559· 41 38&3 * 858 

Ie MASTER 1977 



PRODUCT INDEX 
Dew .. ..... Une DevIGe P ... Une DevIGe ..... Un. DevIce P....-Llne DevIce ..... Un. DevIce P .... Un. 

Fairchild Samlcon- 54LS157 192-108 54LS95 196- 98 54156 177 - 18 5485 169-163 74Hl08 180- 5 

ductor (Cont'd) 54LS158 192-180 629-121 54157 192 - 71 ,5486 189- 52 74H11 183- 99 
54LS160 174- 67 54500 186-110 5416 178- 60 5490 173-107 74H15 183-144 

8fJ6- 34 54L5161 172-128 ' 54502 190'143 54160 
\ 

174- 28 5491 198- 8 74H183 168-110 

3854 * "8 54LS162 174-107 " 54503 187- 70 64161 1.72 - 96 631- 80 74H20 184-191 

866 - 25 54L5163 ' 172- 74 54504 170-183 544'62 174- 86 5492 '175- 95 74H21 183- 56 

38&8 * 865 54LS164 197-184 54505 171- 63 54163 172- 46 5493 171-112 74H22 185-118 
r 

866- 19 631- 68' 54508 184- 16 54164 197:157 ,5494 196,186 74H30 184-115 

3867 * 166 54LS165 ,197-127 54509 184- 80 631- 66 630- 63 74H40 :185- 70 

, 866- 18 54L5168 175- 79 54510 186- 15 ~4165 197-114 5495 196-77 74H50' 189- 13 

3859' 866- 22 64LS169 173- 88 545'109 180- 86 631- 37 629-.91 74H51 188-110 

3481 
* ": 

54L5170 192- 11 54511 183-114 54166 H17,137 629-123 74H52 187.147 

86 - 28 616- 13 545112 180-150 631- 45 5496 197- 40 74H53 188- 49 

40963 614-120 ,54L5174 182-174 545113 180-104 5417 178- 22 630-115 74H54 188 ~ 13 

40964 615- 41 54LS175 182- 46 545114 180- 27 54170 191-176 5497 199- 64 74H55 188-161 

40965 615- 76 54LS181 i le9.- 38 ' 5451'32 ,200-100 616- 12 55107 , 95- 3 74H60 199-8 

54I:l00 t86- 95 54LS190 174-190 54513:3 184-141 54;74 182-152 55107AM 390- 43 74H61 199- 21 

54HOI 187- 50 54L5191 173- 10 54$134 184-131 54175 182- 25 55107BM 391- 18 74.tt62 199- 32 

54H04 170-j66 54L5192 mi- 49 545135, 189-172 .54176 173-159 5510a , 95- 3, 74H71 179-163 
54H05 171- 47 54LS193 173- 62 54S138 177-110 54177 171-172 5510eAM i 391- 4 74H72 179 -1()9 

54H08 184- 7 54L5194 196-136 545139 177- 77 54178 197- 11 55108BM 391- 28, 74H73 1.81- 40 

54H09 184- 58 630- 4 545140 179- 61 629- 93 55109 , 95- 3 74H74 181-168 

54Hl0 
, 

185-190 54LS195 196- 43 ,386- 30 54179 197- 25 56109M 387- 7 74H76 181- 95 " 

54Hl0l 1711-174 ' 630- 6 54515' 183-152 629- 94 55110 , 95- 3 74H78 , 180- 49 

54HI02 ].79 -155 54LS196 173-194 645151 194-134 54180 199-128 5,5110M 
, 

387 - 20 74H87 198-183 

54Hl03 179-182 54LS197 '" 172-n 545153 193-162 54181 169-13 55112M 387 - 31 74LSOO 1~6, 84 
54Hl06 180-157 54LS20 184-178 545157 192-126 54182 169- 84 55121 , 9,5- 3 74L5Ol ' 1 7- 25 
54Hl08 

\ 
180- 4 54LS21 183- 43 545158 ! 193-, 8 54190 174-170 55121M 385- 19 74LS02 190-120 

54Hl1 183- 98 54LS22 185-1(>5 , 5451167 199- 73 54191 172-178 55122 , 95- 3 74LS03 187 - 27 
54H15 183-143 54LS241 201- 39 54S174 182-190 54192 175- 20 55122M 388; 25 74LS04 170-155 

54H183 .168-109 54LS25, 194-167 545175 182- 62 54193, 173- 32 55123M 385- 32 74L505 171- 36 

54H20 184-190 54($253 \ 193-179 5451'81 169- 54 54194 196-nO 55124M. 388- 13 74LS08 183-185 

54HZl 183- 55 54LS255 191- 16 545182 169-105 629 - 95 55150M ,385' 5 74LS09 184- 47 
54H22 185-117 64LS257 • 193- 43 548194 196-152 54195 196-' 10 65154M 388 - 36 74LS10 185-179 

54K30 184-114 54LS258 193- 23 545196 • 196- 61 54196 173-161 55207M 390 -30 74LS107 181- 18 

54H40 185- 69 54LS259 191- 11 54520 185- 17 54197 r 171-173 55208M 390- 37 74LS109 180- 75 

54H50 ,189- 12 54LS26 187-122 54522 185-136 54198 197- 82 55224M 397 - 77 74LSli 183 - 87 
54H51 188-109 54LS260 190- 52 545251 194-183 ~31- 14 55225M 397 - 78, 74L5i12 180-139 
54H52 , 187-1~6 54LS266 189-180 54S253 194-5 54199 197- 68 55232M 398- 48 74L5113 180- 93 

54H53 188- 48 54LS27 190- 78 545257 193- 59 631- 15 55233M 398- 49 74LS114 180-119 
54H54 188-' 12 54LS279 19,1-130 545258 193- 33 6420 184-149 65234M 398- 22 74L5125 170- 48 
54H55 188:-160 54LS283 168- 62 54530 184-124 5421 ,183- 32 55235M 3g8 - 23 74LS126 17.0 - 74 
54H60 199- 7 54L5290 173'141 54532· / 190- 21 5422 185- 95 55238M 398 - 37 74LS132 200- §3 

54H61 199- 20 54L5293 171-146 54540 ,,185- 87, 5423 190- 43 55239M 398- 38 74LS133 184-140 

54H62 .199- 31 54LS295 ( 196-161 54551 188-121 5425 190- 29 5524M 397 - 75 74LS136 189-135 

54H71 179-162 630- 8 54564 188- 63 6426 178-112 6625M 391- 76 74~138 177- 95 

54H72 179-108 64LS298 182-119 64566 188- 80 5427 190- 64 ' 5528~ 397-161 74LS139 177 - 56 
54H73 181 - 39 193-101 54574 181-183' 54279 191-118 5529M 397 -152 74LS14 200-123 
54H74, 181-167 64LS30 184-102 54586 , 189-106 6~83 v 168- 32 55325M 396- 16 74LS15 183-132 
54H76 181- 94 54LS32 190- 9 5490 ' 186- 51 64298 182:108 55326M 395-' 2 ,74LS151 194-115 
54H78 180- 48 54LS33 190-157 5401 186-164 192-142 56327M 395- 7 74LS152, 194: 46 

54H87 198-182 54LS365 170- 92 5402 190- 92 5430 184- 74 5534M 398- 46 74L5153 193-147 

54LSOO 186- 83 54LS366 171- 90 5403 
( 

186-165 6432 189-181 6635M 398- 47 74LS155 17t- 6 
54LSOI 187- 24 54LS367 170- 94 5404 qO-121 5437 186-120 6638M 398 - 76 74LSi56 177- 39 
54L502 190-119 54LS368 171,- 92 5405 171- 7 6438 187- 80 5539M 398 - 77 74LS157 192,109 
54LS03 Hi7 - 26 54LS37 186-147 5406 178- 85 5440 185- 27 56450AlB 395- 50 74LS158 192-181 
54L504 170-154 54LS38 187-104 5407 178- 41 5441 ' 382- 2 65461A18 , 395- 52 74LS160 17,4- 68 
54LS05 171 - 35 54LS390 174 -14,7 5408 183-161 5442 176- 41 'S5452A 

. 
395-149 74LS161 172-129 0, 

54LS08 183-184 ' 64LS393 171-166 6409 184" 22 5443 175-183 55463AtB "396- 68 14LS162 174-108 
54L509 184- 46 54LS395 f : 196 -175 5410 185-149 5444 I 176- 18 55454A1B 396-122 74LS163 172.,75 
54LS10 185-178 54LS40 185- 54 '541'04 179-,78 5446 176-138 66460 395- 53 74LS164 197;185 
54LS107 181- 17 54LS42 176- 90 54105 179 - 79 5446 380-112 55461 .395-54 631- 69 
541:5109 180- 74 54LS47 380- 82 ,,54107 180-.175 6447 380- 84 65462 395-1!jO 74L5165 197 -t32 
54LSli 183- 86 64LS48 

) 
31;10- 24 6411 183- 74 6448 38,0- 26 65463, 396- 611 74LS168 175- 80 

54L5112 180-134 54LS49 380- 59 64116 191- 48 5449 380- 57 55454 396-123 74LS169 173- 89 
54LS113 180- 92 64LS490 174-149 5412 186-23 5450 188-172 65470 395- 55 ,74L5170 192- 12 
54LSll,4 180-118 54LS61 188-131 54121 196- 30 6461 188-88 55471 395- 56 616- 16: 
p4LS126 170- 47 64LS54 187-186 54122 196- 83 6453 188- 26 55472B 395-151 74LS174 182-175 
54LS126 170- 73 54ls65 188-146 54123 '195-163 5454 187-164 554738 396- 70 74LS176 182- 4i 
64LS132 200- 92 54LS670: 192- 25 54125 170- 33 6460 188-174 55474 396-124 74LS181 169- 31* 
64LS133 184-139 616- 14 64126 170- 65 189- 26 74HOO 186- 96 74L5190 174-191 
541.5136 189-134 64LS73 181- 16', 5413 200- 48 5470 179-135 74HOI 187- 51 7'4L5191 173- 11 . 54LS138 l77- 94 54LS74 181-155 54132 200- 78 5412 1'79- 88 74H04 170-1:67 74LS192 175- 50 
54LS139 177- 55 64L575 ' 191-107 54'14 200-108 5473 180;173 74H05 171-,,48 74LS193 . 173- 63 

, 54LS14 200-122 54LS77 191 - 79 54145' 176-108 5474 181-128 74H08 184- 8 ' 74L5194 196-,137 
54LS15 183-131 54LS83 168- 80 6.f160 194-193 191',- 86 74H09 184- 59 630- 5 
54LS15,1 194-1;4 54LS85 169-182 54161 ,194- 86 5476 181- 67 74HI0 185-191 :74LS195 196- 44 
54L5162 194- 45 54LS8& 189- 8!j 54152 194- 29 5477 191- 71 74Hl0l 1.79-175 630- 7 

" 
54~S153 193-146 54LS90 173-139 64163 193-114 6480 168- 3 ,74Hl02 179-156 74LS196 173-195 
54L5155 177- 5 54lS92, 175-116 54154 '177-168 ,6482 168-18 74Hl03 179-183 74L5197 172-1: 
64L5156 177- 38 54LS93 • 171-144 54155 176-173, 5483 168- 30 74Hl06 / 180-158 74LS20 184-1 9 

I 
} 
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Arfanged alpha~umerically from left to right 
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Ie MASTER 
DevIce ...... Un. DevIce ...... Lifte 

Fairchild Semicon. 74515 183·153 

ductor (Coni'd) 74S151 194·135 
74S153 193·163 

74LS21 183· 44 745167 192·127 
74LS22 185·1.06 74S158 , 193· 9 
74LS24,O 2.01· 29 745167 199· 74 
74LS241 2.01· 4.0 745174 182·191 
74LS251 194·168 745175 18'2· 63 
74LS253 193·18.0 745181 169· 55 
74LS255 191· 17 74S182 169·1.06 
7,4LS257 193· 44 74S194 196·153 
74LS258 193· 24 745195 196· 62 
74LS259 191· 12 74S2,O 185· 18 
74LS26 187·123 74S22 185·137 
74LS26,O 19.0· 53 745251 194·184 
74LS266 189·161 74S253 194· 6 
74LS27 19.0· 79 745257 193· 60 
74LS279 191·131 74S258 193· 34 
74L5283 168· 63 7453.0 184·125. 
74L529,O 173·142 74S32 19.0· 22 
74LS293 171·147 7454.0 185·118 
74L5295 196·162 74S51 188·122 

, 63.0· 9 74S64 188· 64 
74LS298 182·12.0 74565 188· 81 

193·1.02 74S74 181·184 
74L53,O 184·1.03 74586 189·1.06 
74L532 19.0· 1.0 7400 186· 52 
74L533 19.0·168 74.01 186·166 
74LS366 17.0· 93 74.02 19.0· 93 
74LS366 171· 91 74.03 186·167 
74LS367 17.0· 95 74.04 17.0·122 

,74LS368 171· 93 74.05 171· 8 
74LS37 186·148 74.06 178· 86 
74LS38 187·1.05 74.07 178· 42 
74LS39,O 174·148 74.08 183·162 -
74LS393 ' 171·167 74.09 184· 23 
74L5395 196·176 741.0 185·15.0 
74LS4,O 185· 55 741.04 179· 8.0 
74L542 176· 91 741.05 179· 81 
74LS47 38.0· 83 741.07 18.0·176 
74LS48 38.0· 25 74109 18.0· 59 
74LS49 38.0' 60 7411 183· 75 
74L549,O 174·15.0 74116 191· 49 
74LS51 188·132 7412 186· 24 
74LS54 187·187 74121 195· 31 
74LS55 )88·147 , 96· 18 
74LS67,O 192· 26 74122 195· 84 

616· 17 , 96· 18 
74LS73 181· 16 74123 195·154 
741,S74 1,81·156 , 96· 18 
74,LS75 191·1.08 74125 17.0· 34 
74LS77 191· 8.0 74126 17.0· 56 
74LS83 168· 61 7413 200· 49 
74LS85 169·183 74132 200· 79 
74LS86 189· 86 7414 2.0.0·1.09 
74LS90 173·14.0 74141 382· 15 
74LS92 175·116 , 96· 18 
74LS93 Hl·145 74146 176·1.09 
74LS95 196· 99 7415.0 195· 4 

629·122 , 96· 18 
74500 186·111 74151 194· 87 
74S02 1-9.0·144 74152 194· 3.0 
74S03 187· 71 74153 193·115 
74S04 17.0·184 t 96· 18 
74506 171· 64 74154 177·159 
74S08 ' 184· 16 74155 176·174 
74509 184· 61 74156 177· 19 
74S1,O 186· 16 74157 I 192· 72 
7451.09 - I 18.0· 87 7416 178· 1>1 
74$11 183·115 7416.0 174· 29 
745112 18.0·15,1 74161 172· 97 
745113 18.0·1.05 74162 174· 87 
74S114 18.0· 28 74163 172· 47 
745132 2~'lbl 74164 197·158 
745133 184·143 631· 67 
74S134 184·1'32 t 96· 18 
74S135 189·173 t 96· 18 
74S138 177·111 74165 197·115 
74S139 177· 7.8 ! 631· 38 
74514.0 179· 66 t 96· 18 

386,,31 t 96· 18' 

1222 

DevICe .....-un- DevIce ' ... Une 
) 

74166 197·138 7477 191· 72 
631· 46 I 96· 18 

7417 178· 23 748.0 168· 4 
7417.0 191·177 7481 I 121· 11 

616· 15 7482 168· 19 
74174 182·153 7483 168· 31 
74175 182· 26 , 96· 18 
74176 173·160 7485 169·164 
74177 171 ·174 7486 189· 53 
74178 197· ,12 7488A , 96·18 

629· 96 7489 617· 1.0 
74179 197- 26 t 121· 11 

629· 97 749.0 173·1.08 
7418.0 199·129 , 96·18 
74181 169· 14 7491 198· 9 , 9:. 18 631· 81 
74182 16 ·85 t 96· 18 , 96· 18 , 96· 18 
7419.0 1,74·171 7492 175· 96 
74191 172·179 , 96· 18 
74192 175· 21 7493 171·113 , 96· 18 , 96· 18 
74193 173· 33 7494 196· 78 , 96· 18 196·187 
74194 196·111 63.0· 64 

629· 98 t 96· 18 
74196 196· 11 t 96· 18 
74196 173·162 , 96· 18 
74197 171.-176 7496 629· 92 
74198 197· 83 63.0· 3 

631,· 16 , 96· 18 
74199 197· 69 t 96· 18 

631· 17 7496 197· 41 
742.0 184·16.0 63.0·116 
7421 183· 33 t 96· 18 
7422 185·96, , 96· 18 
7423 

, 
19.0· 44 7497 199· 65 , 

7425 19.0· 3.0 761.07 t 96· 3 
7426 178·113 751,07AC 39.0· 44 
7427 19.0· 65 751,07BC 391· 19 
742,79 191·119 751.08 , 95· 3 
74283 168· 33 751,08AC 391· 5 
74290 173 ·1'09' 751,08BC 391· 29 
74293 171·117 751.09 , 95· 3 
74298 \82·1.09 751,09C 387· 8 

192·143 7511.0 , 95· 3 
743.0 184· 75 7511,OC 387· 21 
7432 189·182 75112 , 95· 3 
7437 186·121 75112C 387· 32 
7438 187· 81 75121 385',2.0 
7439 187· 82 , 95· 3 
744.0 185· 28 75122 , 95· 3 
7441 382· 3 75122C 388· 26 
7442 176· 42 75123 385· 33 , 96· 18 , 95· 3 
7443 175·184 75124 , 95· 3 , 96· 18 75124C 388· 14 
7444 176· 19 75150 385· 6 

t 96· 18 75154 t 95· 3 
7445 176·139 75154C 388· 37 
7446 38.0·114 752.07 398·112 

t 96· 18 , 95· 3 
7447 38.0· 85 752,07C 39.0· 31 

t 96· 18 752.08 398·113 
7448 ~8'o· 27 , 95· 3 

t 96· 18 752,08C '39.0· 38 
7449 38.0· 58 75224C 397· 81 , 9S' 18 75225C 397· 82, 
7460 188·173 75232C 398· 52 
7451 188· ,89 75233C 398· 53 
7453 188· 27 75234C 398· 24 
7454 187·165 75235C 398· 25 
7460 188·175 75238C 398· 39 

189· 27 75239C 398· 4.0 
747.0 179·136 7524C 397· 79 
7472 179· 89 '7525C 397· 8.0 
7473 18.0·174 7528C 397 ·153 
7474 181·134 7529C 397 ·154 
7475 \ 191· 87 76324 394·141 , 96· 18 75325 395· 17 
7476 181· 58 75326C 395· 3 

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

DevIce ' ... Une DevIce ' ... Une 

753nC 395· 8 9L5153M 193·145 
7534C 398· 50 9L5155C 176 ·193 
7535C 398·,51 IILS156M 176·194 
7538C 398· 78 9L5156C 177· 36 
7539C 398· 79 9LS156M 177· 37 
7545.0 395· 57 9LS157C 192·1.06 
75451 395· 58 '9LS157M 192·1.07 
75452 395·152 9LS158C 192·178 
75453 396· 71 9LS158M 192·179 
15454 396·125 9LSl60C 174· 55 
7546.0 395· 59 9LS16,OM 174· 56 
75461 396· 6.0 9LS161C 172 ·126 
76462 395·153 9LS161M 172 ·127 
75463 396· 72 9LS162C 174·1.05 
75464 396·126 9LS162M 174·1.06 
7547.08 395· 61 9L5163C 172· 72 
754718 395· 62 9L5163M 172'· 73 
754728 .I 395·154 91.5164C 197 ·182 
754738 396· 73 9LSI64M 19 7,.183 
754748 ~96·127 9L517,OC 192· 9 
75491AC 381·117 9L5170M 192· 1.0 
75491BC 381·118 9L5174C 182·172 

/75491C 381·116 9L5174M 182·173 
76492AC 381· 61 9LS175C 182· 44 
7549,28C 381· 62 9L5175M 182· 45 
75492C, 381· 6.0 9L5181C 169· 36 
8T13 , 95· 3 9L5181M 169· 37 
8T13C 385· 17 9LS19,OC 174·188 
8T13M 385· 18 9Lil19,OM 174·189 
8T14 , 95· 3 9LS191C 173· 8 
8T14C 388· 23 9LS191M 173· 9 
8T14M 388· 24 9L5,192C 175· 47 
8T23 , 95· 3 9LS192M 175· 48 
8T23C 385· 3.0 9LS193C 173· 6.0 
8T23M 385· 31 9LS193M 173· 61 
8T24 , \l5· 3 9LS194C 196·13.0 
8T24C 388· 11 9L5194M 196·135 
8T24M 

! 
388· 12 9LS195C 196· 41 

9L5OOC 186· 81 9LS195M 196· 42 
9,LSOOM 186'· 82 9LS196C 173 ·192 
9LS02C 190·117 9LS196M 173·193 
9LS02M 19.0,·118 9LS197C 172· 21 
9LS03C 187· 22 9LS197M 172· 22 
9LS03M 187· 23 9L52OC 184·176 
9LS04C 

~ 

17.0·152 9LS2,OM 184·177 
9LS04M 17.0·153 9LS21C 183· 41 
9LS05C 171· 33 9L521M 183· 42 
9LS05M 171· 34 9LSi2C 185·103 
9LS08C 183·182 9L522M 185·1.04 
9LS08M 183·183 9LS251C 194·165 
9LS09C 184· 44 9LS251M 194·166 
9LS09M 184·45 9L5253C 193·177 
9L51,OC 185·176 9LS2,53M 193·178 
9LS1,OM 185·177 9L5257C 193· 41 
9LS1,09C 18.0· 68 9LS257M , 193· 42 
~LS109M ;, 18.0· 69 9LS258C 193· 21 
9LSllC 183· 84 9LS258M 193· 22 
9LSllM 183· 85 9LS266C 189-158 
9LS112C 18.0·132 9LS266M 189·159 
9LS112M 18.0·133 9LS27C 19.0· 76 
9LS113C 18.0· 9.0 9LS27M 19.0· 77 
9L5113M 18.0- 91 9LS279C 191 -128 
9LS114C 18'o~116 9LS279M 191·129 
9LS114M 18.0·117 9LS283C 168· 58 
9LS132C 200·9.0 9L5283M 168· 59 
9L5132M 200· 91 9L5295C 196·159 
9L5136C 189·127 9LS295M 196~16'o 
9LS136M 189',128 9LS298C 182 ·117 
9LSj38C 177· 92 193· 99 
9LS138M 177· 93 9LS298M 182-118 
9LS139C 177· 53 

9L~'oC 
193·1.0.0 

9L5139M 177· 54 184·100 
9L514C 200·12.0 9LS3,OM 184·1.01 
9LS14M 200·121 9L532C 19.0· 7 
9LS15C 183·125 9LS32M 19.0- 8 
9LS15M 183·126 9LS37C 186·145 
9LS151C 194·112 9LS37M 186·146 
9LS151M 194·113 9LS38C 187·102 
9LS152C 194· 43 9LS38M 187·1.03 
9LS152M 194· 44 9LS40C 185· 52 
9LS153C 193·144 9L54,OM 185· 53 

Ie MASTER 1977 



PRODUCT INDEX 
DevIce P ...... Un. DevIce P .... Un. DevIce P ..... Un. Device P .... Un. DevIce P ...... Un. DevIce P .... Lln. 

, 
Fairchild Semicon- 93L28M 631 ·126 9313 , 96· 18 9342 j 

" 96· 18 9370C 380· 76 9612M 386· 16 

ductor (Cont'dt 93L412C 620·121 9313C 194·149 9342C 169· 82 9374C 380· 11 9613 , 95· 3 
I 93L412M 620·123 9313M 194·150 9342M , 169· 83 9375 , 96· 18 9613C 390· 13 

9LS42C 176· 88 93L415C 622 ·107 9314 , 96· 18 93421AC 618· 20 9377 , '96· 18 9613M 390· 14 
9LS42M 176· 89 93L415M 622 ·112 9314C 191· 66 93421'C 618· 33 9383 , 96· la 9614 , 95· 3 
9LS51C 188·129 ' 93L420C 618· 31 9314M 191· 67 93421M 618· 59 9386C 189·150 9614C 386· 20 
9LS51M 188·130 93L420M 618· 48 93141 , 96',18 93M5AC ,622· 80 9386M 189·151 9614M 386· 21 
9LS54C 187·184 93L421C 618·104 93145C 17,6·110 93425M 622· 96 9390 , 96· 18 9615 , 95· 3 
9LS54M '187·185 9'3L421M 618·107 93145M , 176·11.1 622 ·,106 9391 , 96· 18 9615C 389· 47 
9LS65C ! 188·144 93L422C 620·122 9315 , 96· 18 93427 , 120· 14 9392 , 96· 18 9615M\ 390· 2 
9LS55M 

" 
188·145 93L422M 620·124 93150 , , 96· 18 :93427C 610· 78 9393 , 96· 18 9616 ~\j5. 41 

9LS73C : 181· 13 93L425C 622·108 93153' , 96· 18 93427M, 610· 88 9394 , 96· 18 , 95· 2 
9LS73M 181· 14 93L425M 622·113, 93,16 ' , 96· 18 93431C 625· 30 9395 , 96· 18 \ , 95· 3 
9LS74C 181 ·153 93SOOC' - 196- 69 9316C 172· 94 93431M 625· 36 9396 , 96· 18 9616E ' 38'5· 42 
9LS74M 181 ·1.54 630· 43. 9316M 172· 95 93432C 625· 92 9401C 199.170 9616M 385· 43 
9Ls83C 168· 56 93SCOM 196, 60 93164 1( 96· 18 93432M 625· 99 383· 2 9617 , 95· 2 
9LS83M 168· 57 ,630· 44 93165 , 96· 18 ,93436 , 120· )4 866· 83 , 95· 3 
9LS86C· 1,89·83 93S05C ,175·162 9317 , 96· 18 93436C 6Jl· 83 9401M 199·171 9,611C 388· 22 
9LS86M 189· 84 93S05M 175·163 9317BC 380· 86 93436M, ' 611· 91 383· 3, ,9620C 389· 41 
9LS90C 173·137 93S10e 174· 80, 93178M 380· 87 93438 , 120· 14 866· 84 9620M 389· 39 
9LS90M 173·138 9,aSl0M 174·81 9317CC 380·115 93438C 612·21 9403C 1108·' 31 9621 385· 13 
9LS93C 171·142 93S12C 194·136 9317CM '380·1i6 93438M 612· 40 866' 69 9621.M '385· 14 
9LS93M 171·143 93S12M 194·137 93174C 182·154 9344 , 96· 18 9403M 608· 32 9622<; , 390· 26 
9Ls95C 196· 96 93S137C 177· 85 9318 , ,96· 18 9344C 168·136 866· 70 9622M 390·, 27 
9LS95M 196' ,97 93S137M 177· 86 9318C 199~84 9344M '168·137 9404C 866 ~ 57 9624C 198·118 
9S04AC 170·185 93S16C 172·151 9318M 199: 85 93441C 625· 31 9404M 866· 58 9624M , 198·119 
9S041\M 170·186 93S16M 172·152 9319C 200·161 93441M 625· 37 9405AC ' 169·138 9625C 198· 99 
9SOMC 171· 68 93S194C 630· 45 9319M 200·162 93442C 625,: 93 169-·143 9625M 198·100 
9S05AM 171· 69 93S194M 630· 46 9320C 200·163 93442M 625·100 i 866· 53 9626, 392· 14 
9S41C 184· 71 93S41C' 169· 56 9320M 200·164 93446C 611· 84 9405AM 169·139 9627' , 95· 3 
9S41M 184· 72 93S41M 169: 57 9321 , 96· 18 93446M ,611· 92 ) 169·144 9627C 390· 23 
9S42C 187·143 93S42C 169·107 9321C 176:160 93448 , 120· 14 ,J 866,- 54 9627M 390·,24 
9S42M 187·144 ' 93S42M 169·108 9321M 176·161 93448C . 612· 22 9406C 608· 68 9628 392·- 18 
9000c' 179· 74 93S43 , 87· 10 9322 , 96· 18 93448M 612· 41 866· 79 9634 1 ,95· 3 
9000M " 179· 75 , 96'· 18 9322C 192· 69 9345 , 96· 18, 9406M 608· 69 9635 " 95· 3 
9OO1e 179· 76 93S43( 168·174 9~22M 19,2· 70 93452 , 120· 14 ! 866· 80 9636 , 95,· 3 
9OO1M 179· 77 93S43M 168·175 9324 , 9p. 18 93452C 612· 86 9407C 866· 61 !l636C 385· 2 
9002C 186· 53 93S46C 170·23 9324C 169·165 93452M 612· 99 9407M 866· 66 9636M 385· 3 
9002M 186· 54 93S47C 170· 26 9324M 169·166 9~.53 , 120· 14 9408C 866· 50 9637 ;" 95· 3 
9003C 185·151 93S47M 170· 27 9328 , 96· 18 9345~C 612· 87 9408M 866'· 51 ge37C '. 389· 36 
9003M 185·152 93S62C 199·157 , 123· 16 93453M 612·100 9410C li12· 53 9637M 389· 3'7 
9OO4C 184"151 93.s62~ 199·158 9328C 198· 78 934,54C 626·73 - 616· 71 ,9638 , 95· 3 
9OO4M 184·152 9300 " 96· 18 , 632· II 93454M 626· 75 866· 87 '9640 , 95· 3 " 
9OO5C 188·176 ,9300C 196· 8 9328M 198· 79 93457C 624· 46 9410M 192· 54 ' 9640C 201· 17 
9005M 188·1n 630,· 31 632· 12 93457M 624· 60 866· 88 392· 45 
9OO6C 189· 47 9~ooM 196· 9 9334 , 96· 18 93458 608· 74 9412C 866· 76 9640M 201 ·18 
9OO6M 

.. 
189· 48 630· 32 , 121,· 12 93459 608· 75 .941,2M 866· 77 392: 40 

9007C 184· 76 9301 1 96· 18 9334C 191'·4 93464C 626· 74 9423 608· 63 9,641C 201· 19 
9007M 184· 77 9301C 176· 43 9334M 191· 5 93464M 626: 76 9423C 866· 73 392· :46 
9OOSC, 187·158 177·127 9338 , 96·'·18 93467C 624· 47 9423M 866· 74 9641M 201· 20 
9008M 187·159 9301M '176· 44 , 123· 17 93467M 624· 61 95HOOC 630~ 60 392· 41 
9009C 185· 29 " 177·128 9338C 191 ·153 93470C 623· 77 95H90C 203· 42 9642C 393· 2 
9OO9M 185· 30 9302 t 96·' 18 9338M 191 ·154 93470M 623· 79 559·146 ,9642M 392\· 42 
9012C 186·168 9302C 176· 45 9340 , 1,96· 18 93471C ~23· 78 95H90M 203· 43 9643 394· 94 
9012M 186·169 9302M 176· 46 9340C 168·186 93471M 6~,3· 80 559 ·147 9644 .. 394· 83 
9014C 189·116 9304 , 96· 18 9340M 169· 3, 9348 , 96· 18 95H91C 202 ·1'S5 9645 394· ?9 
9014M 189·117 9304C 168·101 93404C 616· 76 9348C 199·165 559·132, 9646 394· 22 
9015C, '190· 26 9304M 168·102 93404M 616· 77 9348M 199·161> 559 ·148 9647 395- 34 
9015M 190· 27 9305 , , 96· 18 I 93405C 616· 78 93481C 61~·,53 95H91M 559 ·133 9'648 ; 

395· 39 
9016C 170·123 9305C 171·1.14 93405M 616· 79 9350 , 96· 18 9538 , 93· 9 9650 , 108· 7 
,9016M 17Q·124 175·160 93407C 191 ·156 9350C ' 173·105 96L02C 195;124 9664AC 381 ·,58 
9017C I 171. 9 9305M ,171·1 i5 93407M lil1·157 9350M 1~3·106 96L02M 195·125 9664BC 381· 59 
9017M 

\ 
171· 10 175·161 9341 , : 96',18 9352 , 9'6· 18 96S02C 196,145 9664C 381 ·~57 

9020C 180·161l 9307 , 96,- 18 9341C 169· Ii 9353 f 96· 18 96~02M 195·146 ,9665 397· 36 
9020M 180·169 9307C " 380· 28 9341M 169· 12 9354 , 96· 18 9600 , 96· 18 515· 35 
9022C 

\ 
181· 59 9307M 380· 29 99410 , 96· 18 ~3546M 170· 24 9600C 195· 79 9666 397· 46 

9022M 181· 6Q; 9308 , , 96· 18 93410AC 61S· 29 356 'If 96· 18 9600M 195· eo 515· 36 
90~4.C ,180· r 9308C 191'· 46 93410C 

" 
618,'55 9356C 171·116 9601 , 96· 1.8 9667 3n· 21 

9024M I 180· 8 9308M 191,·47 93410M fi18· 74' 9357 " , 96· 18 9601C 195 ~ 53 515· 37 
9109C ,198· 93 9309 , 96· 18 9341 lAC 618· 30 9358 , 96, 18 9601M 195· 54 9668 397· 31 
'9109M 198· 94 9~99C 194· 16 93411C 618· 47 9359 , 96· 18 9602 ' , , 96· 18 515· 38 
91i2C 198· 96 9309M 194· 17 93411M 618· 68 9360 , ,96· 18, 9602C 195·126 
9112M 198·97 9310 , 96· 18 93415 , 96',18 93eOC 174·168 9602M 195·127 Ferranti EI~rlc' 
93HOOC 630· 33 9310C , 174· 26 93415AC 622· 79 9360M 174·169 9603 " 96· 18 
93HOOM 630· 34 9al0M 114· 27' '93415M 622'· 94 9366 -, 96· 18 96101 178·180 ULA 202, 24 
93H72 , 96· 18 9311 , '96· 18 622·105 9366C 173· 30 96101C 386· 6 571·113 
93H1,2C 630· 35 9311C 177.,156 93417 , 120· 14 9366M 173· 31 96101M, 386· 7 ZNAl03E 204· 14 
93H72M 630· 36 930M ,177·157' 93417C 610· 77 9368 ' , . 96· 18 96106 389· 19 525·20 
93LOOC 629· 64 931'2 , '96· Ie 93417M 610· 87 9368C 380· 10' 9612 , 95· 3 ZNP100 572· 51 
93LOOM 629· 65 9312C 194· 56 93419C 617· 64 9369 , 96· 18 9612C 386· 15 ZN1034E 561. 78 
93L28C 632· 3 9312M 194. 57 93419M 617· 66 9370 , 96· 18 9612EC 386· 17 ZN1040E 175· 89 

, , 

'Arranged alphanumerically from left'to right 
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Ie MASTER 
DevIce Pege-Una DevIce' p .... Una 

Ferranti Electric ZN5492 175· 97 

(Cont'd) ZN6493 171·118 
ZN5494 196·188 

ZN1D66 573· 40 ZN5495A 196· 79 

ZN414 621· 24 ZN5496 . 197· 42 

ZN417 530'·110' ZN74SOD 186·113 

,530'·112 ZN74S03 187· 73 

566· 4 ZN74S2D 186· 20' 

556· 22 ZN74S22 185·139 

ZN423 572·176 
ZN7400 186· 56 

ZN424 512· 63 
ZN74DI 186·171 

547· 13 
ZN7404 170',129 

ZN64SOO 186·112 
ZN74D5 171· 12 

ZN64S03 187· 72 
ZN74D8 183·164 

ZN54S2D 185· ,19 
ZN74D9 t84· 25 
ZN741D 185·154 

ZN64S22 185·138 ZN741D7 180'·180' 
ZN,6400 186· 56 ZN74118 191·139 ' 
ZN64DI 186·170' ZN74119 191·140' 
ZN54D4 170'·128 Zfl7412 186· 26 
ZN54D5 171· II ZN74121 195· 33 
ZN54D8 t83·163 ZN74122 195· 86 
ZN54D9 184· 24 ZN74123 196·156 
ZN541D 185·153 ZN7413 20'0'· 51 
ZN541O'7 180'·179 ZN7415D 195· 6 
Z~64118 191.·137 Zf:j74151 194· 89 
ZN54119 191·138 ZN74153 193·117 
ZN5412 186· 25 ZN74154 177·j61 
ZN5412t 195· 32 ZN74155 176·176 
ZN54122 , 195· 85 ZN74157 192· 74 
ZN54123 195·155 ZN7416.1 172· 99 
ZN5413 20'0'· 50' ZN74163 172· 49 
ZN5415D 195· 5 ZN74164 197·161 
ZN54151 194· '88 ZN74i65 197 ·117 
ZN64153 193·116 ZN74166 ,197·140' 
ZNp4154 ,177·t6D ZN7417D 191·179 

ZN54155 176·175 616· 19 
ZN54157 ' 192·,73 ZN74174 182·156 

ZN54 1,61 172· 98 ZN74175 182· 28 

ZN54163 172· 48 ZN7418D 199·131 

ZN54164 197·159 ZN74181 169· 16 

ZN54165 197·116 ZN74184 20'0'· 4 

ZN54166 197·139 ZN74191 172·181 

ZN5417D 191·178 ZN74192 175~ 23 

616· 18 ZN74193 173· 35 

ZN54174 182·155 ZN74194 196·113 

ZN54175 182· 27 
ZN74197 171·177 

ZN5418D 199·130' 
ZN742D 184·153. 

ZI\I54181 169· 15 
ZN7425 190'· 32 
ZN7427 190'· 67 

ZN54184 20'0'· 3 
ZN7428 190'· 95 

ZN54191 172·180' ZN743D 184· 79 
ZN54192 175· 22 ZN7432 189·184 
ZN54193 173· 34 ZN7437 186·123 
ZN54194 196·112 ZN7438 187· 84 
ZN54197 171 ·176 ZN744D 185· 32 
ZN542O' 184·154 ZN7442 176· 48 
ZN5425 190'· 31 ZN745D 188·179 
ZN5427 190'· 66 ZN7451 188· 90 
ZN542B 190'· 94 ZN7453 188· 29 
ZN543D 184~ 78 'ZN7454 187·167 
ZN5432 1'89·183 ZN746D 189· ,29 
ZN5437 186·122 ZN747D 179·138 
ZN5438 187· 83 ZN7472 179; 91 
ZN6440 185· 31 ZN7473 180'·1'''8 
ZN5442 176· 47 ZN7474 181·136 
ZN6450 188·178 ZN7475 191· 89 
ZN5451 188· 91 ZN7476 181· 62 
ZN5453 188· 28 ZN7482 168· 21 
ZN5454 187 :166 ZN7483A 168· 35 
ZN6460 189· 28 ZN7486 169·168 
ZN547D 119·137 ZN7486 189· 55 
ZN5472 179· 90' ZN7,49D 173·111 • 
ZN6473 180'·177 .ZN7491 198· 11 
ZN5474 181·135 ZN7492 175· 98 

191· 88 ZN7493 171 ·119 
ZN5476 181· 61 ZN7494 196·189, 
ZN5482 168· 20' ZN7495A, 196· 80' 
ZN5483A 168· 34' ZN7496 197.43 
ZN6486 169·167 
ZN6486 189· 54 Fujitsu 
ZN549D 173·110' 
ZN5491 198· 10' MBM1D41D 163· 83 

\ 

1224 

DevIce 
.p......,... 

Device ..... U ... 

617 ·IU5 AY5.1316 524· 86 
MBMID415 '163·100 AY5·1317A 524· 24 

621· 52 AY5·2376 383· 36 
~BM10416A 163·10'1 AY5·3500 20'3·10'3 

621· 51 AV5·35D7 20'3· 99 
MBM2115 621· 86 , 111· 8 
MIIM2115E 621· 72 AY5·351D 20'3·10'0 
MBM2115H 621· 63 AY5·3600 383· 46 
MBM2125 621· 86 AY6·4DD7 20'2· 70' 
MBM2125E 621· 73 AY5·4DD.1A 20'2· 71 
M8M2125H 621· 64 AY5·4DD7D 20'2· 72 
MB7D42. 163· 84 AY5·4D57 20'2' 41 

617· 98 AY5·6D63 373· 76 
,MB7D47 163· 77 377· 67 

617· 70' AY5·5D64 373· 77 
MB7D61 610'· 9 AY5·8100 524·10'6 
MB7D52 610'· 72 AY6·811D 524 ~1,D7 
MB7D56 610'· 8 AY5·8112 624·10'8 
MB7D57 610'· 73 AY5·83DD 525· 27 
MB81D2 ·623· 37 AY5·83O'I 525· 28 
MB81D7E 614·121 AY6·831D 525· 3D 
MB81D7H 614· 83 AY5·83 I I 626· 31 
MB8ID7N 615· 43 AY5·832D 525· 35 
MB8107Y 614· 56 AY5·8321 526· 32 
MB8l16 615·10'3 AY5·8322 525· 33 
MB8215E 614· 54 AY5·8324 525· 34 
MB8224E 614·112 AY5·8410' 526· 40' 
MB8224N 615· 33 AY5·8411 526· 41 
MB8515 613· 21 AY5·842D 526· 42 
MB89Dl 394·113 AY5·845D 526· 43 
MB89D2 394·114 AY5·846O' 626· 44 
M889D3 394·117 AY5·8461 526· 45 
MB89D7 394·115 AY5·9IDD 560'· 86 
MB89D9 ' 394·116 , 92· 16 
MB8912 398·161 AY5·92DD 560'· 94 
MB,8915 398 ·162 AY5·93DD 560'· 64 
MB8916 398·164 AY5·9500 560'· 96 
MS83D8 626· 49 AY5·98DD 56D·H9 

AY6·IDI3 399· 40' 

General Instrument AY6·4D16 371· 99 
372· 20' 

AY1"()212 524· 63 C/CD583 522· 60 
AY1·l006 524· 42 C/CD585 522· 61 
AVI·lOO7B 524· 49 C/CD589 622· 62 
AY1·1313 524· ~ C/CD593 522· 62 
AY1·132D 524· I C/CD594 522· 66 
AY1·2006 524· 43 C/CD595 522· 67 
AY1·5D5D 524· 50' C/CD596 522· 68 
AY1·5051 524· 36 C/CD598 "- 522· 69 
AYI·672 115 524· 37 C/CD599 ,522· 70' 
AY1·6721l6 524· 44 C/CD683/D 522· 71 
AY3"()214 524· 96 C/CD685/D 522· 72 
AY3·D215 524· 97 Cf689 522· 73 
AY3·D216 524· 98 CK3DOO 622·179 
AY3·IDI4A 399· 43 CK31 00 522·180' 
AY3·IDI5 399· 41 CK3200 522·181 
AY3·355D 20'3·115 CK3300 523· 12 
AY~·8330 526·164 CK3400 522·182 
AY3·8500 523 ·170' CK3500 522·147 
AY3·8600 523·171 CP·16DO' 86i·142 
AY3·871D 523 ·172 CP·1600A 867 ·143 

, AY3'872O' 623 ·173 CT7000 '521· 77 
AY3·88DD 523 ·174 C689D 522· 74 
AY3·9400 560'·161 C716 522·114 
AY3·941D 560'·162 C717 522·115 
AY5·1Dll , 91· 13 C717X 522·116 
AY5·1D13 399· 42 C718 522 ·117 , 91· 14 C719 522·112 . 
AY5·1DI3A 399· 46 DACI6DD' 867 ·148 
AY5·1DI4~ 399· 48 ERllD5 60'8· 14 
AY5·1D16 371· 98 ERI400 60'8· 11 

372· 19 ER2D5D 60'8· 6 , 111·12 ER24DI 60'8· 23 , 91· 12 ER2800 608· 25 
AY5·12DDA 522 ·142 ER3400 60'8· 22 
AY5·12D2A 522 ·143 IDB168D 867 ·150' 
AY5·12D3A 522 ·144 LP1000 870'·120' 
AY5·12D4A 522 ·145 LP1D1D 870'·118 
AY5·1224A 522 ·146 LPID3D 870'·116 
AY5·123D 52i· 67 LP6000 870'·122 
AY6·1231 521· 68 LP8DOO 87D·i14 

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

DevIce p .... U ... Device p .... U ... 

MEM1(j56 20'2 ·58 SL5·4D25 632· 31 
MEM1D56BCD 20'2· 61 SL5·4D32 632· 40' 
MEM4DDID 156· 41 SL6·2D5D 632· 50' 
MEM4001P 156· 42 SL6·2D64 63'2· 67 
MEM4007D 149· 80' SL6·4D25 632· 32 
MEM4007P 149· 81 SL6·4D32 632· 41 
MEM4Dl1D 154· 93 SS5·ID32 632· 34 
MEM4DIIP 154· 94 SS5·8211 632· 23 
MEM4D13D 152·182 SS5·82 I 2 632· 24 
MEM4D13P 152·183 SS6·ID32 632· 35 
MEM4D16D 364· 84 SS6·821I 632· 25 
MEM4DI6P 364· 85 SS6·8212 632· 26 
MEM4D51D 371· 17 
MEM4D51P 371· 18 
MEM4D53D 366· 88 

Harris SemiFO"duc- ' 

MEM4D53P 366· 89 
tor 

MEM49DDD 169·157 HA·2000 512·135 
MEM4900P 159 ·168' HA·2DD5 .. 512·136 
NC1D9T 569· 7 HA·2D5D 561· 42 
NC5O'I 569· 90' HA·2D5DA 550'· 26 
NC6D3 570'· 50' HA·2D55 5~2. 25 
NC511 569· 93 HA·2D55A 550'· 28 
NC512 565· 21 HA·2D6D 551· 39 
NC513 570'·'51 HA·2D6DA 550'· 20' 
NC52D 569· 4 HA·2D65 552· 21 
NC521 569· 5 HA·2D65A 650'· 21 
NC53O' 569· 91 HA·2400 * 581 
NC531 669· 92 " 581 
NC562 669· 12' ,512 ·163 
NC572 569· 9'6 544· 16 
Ne581 569· 95 , 99· 7 
NC583 570'· 53 , 99· 7 
NC623 570'· 27 HA·2404 *580 
OMEGA 526'·166 *580 
PCcDl 563· 96 512·164 
PC5D2 565· 22 544· 17 
PC503 566· 82 HA'2405 * &80 
PC511 569· 94 * 580 
PC512 565· 23 512·165 
PC613 570· 51 548· 52 
PC514 567·,53 , 99· 7 
PC521 562 ·W3 , 99· 7 
PC523 566· 24 HA·2420 * 581 
PIC164D 867 ·145 573· 70' 
PIC165D r 867 ·146 , 99· 5 
RA3·42DD 623· 58 HA-2426 *580 

. RA3·4256 620'· 51 573· 71 
RA3·4256A 620'· 79 , 99· 5 
RA3·4256B 620'· 80' HA-2500 * &81 
RA3·44D2 623· 56 544· 11 
R03·16384 627· 94 HA-2502 * &81 
R03·2D48D 627· 86 548'· 45 
RC3·2513 60'6· 15 HA·2505 * &80' 
Rb3·256D 625· 59 548· 46 
R03·4D96 625· 67 HA-251 0 ,; 581 
R03,512D 626· 22 * 581 
R03'·8316A 627· 72 530'· 33 
R03·83168 627· 38 ,548· 39 
R03·9316A 62'1. 73 , 911· 9 
R03.93168 627· 39 , 99· g 
R05·13D2 624· 89 \ , 99· 12 

624·90' 1 99· 12 
R05·224DS 60'6· 24 HA-2512 * 581 
R06·5184 506· 89 549· 47 
R05·8192 624· 9 HA.2515 * 580 
RD6· I 0'24·4 624. 44 649· 50 
R06·ID24·8 624· 31 HA-2520 * 581 
RD6·2D48·4 625· 28 * &81 
R06·2D48,8 624· 91 530'· 58 
R07·ID24·4 624· 45 548· 40' 
R07·1D24·8 624· 32 , 99· 16 
R07·2D48·4 625· 29 , 99· 16 
RD7·2D48·8 624· 92 , 99· 17 
SAA1D24 626· 46 , 99· 17 
SAAID25 526.' 47 HA-2522 * 581 
SL5·C2100 632 ·10'7 549· 48 
SL5·C2128 633· 17 HA·2&25 * &80 
SL5·2D5D 632· 49 549· 53 
SL5·2D64 632· 66 HA-2530 * 581. \ 
SL5·2128 633· 9 * 581 
SL5·4D16 632· 27 530'· 69 
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PRODUCT INDEX 
'DevIce ,..u ... DevIce P...-LIM 0 ..... P ..... Un. DewIee p .... U ... QevIGe p .... U ... DevIce Pege-l.lne 

Harris Samlconduc-
,. 99· 6 H01489A 389· 7 H04060B·9 148',130 H054C.93 149·115 H074C922 383· 24 

tor (Confd) 
, 99· 6 H0234 179· 20 H04051B·2 371· 15 H054C95 158·159 ' H074C923 383· 28 

HA-2104, *'180 H0236 178·104 H04051B·9 371· 16 H0546 387· 36 H074CU5 151· 98 
640· 45 *180 H0245 387· 36 H04052B·2 370· 79 ,. 91· 16 H074C926 ' 151· 99 

H4·2635 * 180 531· 46 , 91· 15 H04G52B·9 _ 370· 80 , 91·16 H074C927 151·107 

* 180 533· 11 , 91· 16 H040538·2 366· 86 H0546 391· 40 H074C928 151·113 ' 
530· 65 ~A-2I05 * 680 H0246 391. 38 H04053B·9 366· 87 ,. 91· 15 H074(:93 149·116 
544· 10 633· 25 , 91· 15 H04066B·2 364· 53 ,. 91· 16 H074C95 158·160 , 99· 4 HA-4802 .682 , 91· 16 H04066B·9, 364· 64 H0648 391· 37 H080C95 148·165 , 99· 4 556· ~25 HD248 391· 36 H04069UB·9 149· 29 H0549 391· 41 H08OC97 148·166 

HA-2800 * 681 H4,4806 * 680 H0249 391· 39 149· 30- H061014 * 982 H!,l88C29 160· 67 
540· '24 * 682 H0334 179· 21 H040708·2 155· 9 H08101A-2, * 982 H088C30 160· 53 , 99· 8 556· 31 H040ooU8·2 155·155 H040708·9 155· 10 869·126 HI1080 377· 3 ,. 99· 9 H404741 * 680 HD4000UB·9 156·156 H04071B'2 155·112 H08,101A-9 * 982 , 108· 8 ,. 99· 12 H40474~-2 * 680 H04oo18·2 '166- 43 H04071B·9 !55·113 869·127 ,. 1~8. 9 , 99· 15 656· 29 H040018·9 156· 44 1:I04076B·2 153· 39 HD8402 * .,8 HI1085 3 6· 96 , 99· 17 H404741·1 • &so H04oo2B·2 15!s·174 H040769·9 153· 40 , 127· 16 , 108· 9 

HA.2802 * 881 557· 18, H04oo2,B·9 156·175 H04077B·2 156· 63 HD8402·2 * 918 HI;8004 * 433 
643· 18 HA·709 , 99· 17 H04oo68·2 159·102 H04077B·9 ,165· 54 869·133 HI1800A-2 * 433 

HA-2806 * 680 HA-" • &a1 H04oo68·9 159·103 H04081B'2 15~·160 H08402·9 * 971 367· 41 
543· 19 544· 26 HD4oo7B·2 149· 82 H04081B·9 153·161 869·134 HI1SOOA.& * 433 , 9g· 8 , 99· 13 H04oo7B·9 149· 83 H040829·2 153·125 HD8403 *978 367· 43 

HA-2820 * 681 , 99· 14 H04oo8B·2 148· 8 H04082B·9 153·126 HD640302 * 978 H11818A * 432 
• 881 , 99· 17 H04008B·9 148· 9 H.o534 179· 22 869·135 H11818A-2 ,* 432 

530· 21 HA-911 * 680 H040118·2 154· 95 H0635 178·105 HD6403·9 * 978 371· 40 
541· 29 547· 4 H0401IB·9 154· 96 H0536 381· 7 869·136 H11818A-6 * 432 , 99· 11 ' , 99: 13 H04012B·2 154· 18 'H054Coo 154· 9.7 H06500·2 200· 25 371·41 , 99· 11 , 99· 14 H04012B.9 llj4· 19 H054C02 156· 45 H06500·5 200· 2,6 H11828A * 432 , 99· 12 HO·0165 383· 18 H04013B·2 152·184 H054C04 149· 27 H06605·2 200· 27 HI1828A·2 * 432 , 9,9; 12 H004821 527· 59 H040138,9 152·185 H054C08 153·162 H06605·5 200· 28 370· 99 , 99· 16 H004822 527· 60 H040148·2 159· 20 HO!$4Cl0 154· 58 H070C!!5 148·163 HI1828A-li" • 432 , 99· 16 HD04823 527· 61 631·116 H054Cl07 163·105 H070C97 148·164 ' 370·100 

HA-2822 ' * 181 HD04830 '527· 62 H04014B·9 159· 21 H054C14 160·118 H074Coo 154· 98 HI200 * 433 
543· 23 H004831 527· 62 631·106 H054C151 157·180 H074C02 156· 46 HI200-2 * 433 

HA-2821 * 680 HD0165 , 92· 17 H040158·2 158·175 H0540154 152·117 H074C04 149· 28 ~63'. 38 
543· 24 H014503B·2 148·161 630·109 H054C157 157 ·1-48 H074C08 153·163 H12,*6 * 433 

HA·2630 512· 32 H014503B·9 148·162 H040158·9 158·176 H054C160 150·121 H074Cl0 154',59 363· 48 
HA-21J311 * 680 H0145108·2 151· 17 630·103 H054C161 160· 15 H074Cl07 153·106 HI201 * 433 \ 

\ 

612· 33 rHD14510B·9 151· 18 , H040178·2 150·180 H054C162 150·142 H074C14 160·120 H1201·2 * 433 
HA·2640 530· 94 H014511B·2 152·131 H040178·9 150·181 H064C163 150· 32 H074C151 157·181 364. 29 

541·32 H014511B·9 152·132 H040188·2 151·186 H054C164 159· 62 H074C164 152·118 H1201·5 * 433 
HA-2-. * 680 H0145128·2 157·168 H040188·9 161·186 H054C165 159· 72 H074C157 157·149 364. 32 

* 680 ' H0145128·9 157·169 H040198:2 154·143 H054C173 163· 41 HO.74C160 150·122 HII040 * 433 
53'0· 95 H014514B·2 152· 63 H040198·9 154·144 H054C174 153· 61 HD74C161 150· 16 H15040·2 363· 3 
546· '7 H0145i48·9 152· 68 H040208'2 149·173 H054C17p 15!i· 27 H074C16.2 150·143 HI604O~ \* 433 

HA-2S:: * 181 H0145158·2 152· 82 H04020B·9 149·174 H054C192 151· 19 H074<:;163 150· 33 363· 4 

,,,A-28 * 181 H014515B·9 152· 83 H04021B·2 169·43 H054C193 150· ,73 H074C164 159· 63 H11041, * 433 
553· 37 H014516B·2 - 1'50'· 71 631·117 H054C196 158·161 H074C165 159· 73 H15041·2 * 433 

HA-2856 *580 H014516B·9 160· 72 H040218·9 159· 44 HD54C20 154· 20 H074C173 153· 42 363· 41 
654· 11 H0145188·2 150·158 631·107 HD54C2oo 167·60 ,H074C174 153· 62 H15041·5 * 433 

HA-2700 * 581 H0146188·9 150·159 H04022B·2 151·160 617. 90 H074C175 1'63· 28 363.'-42 
540· 38 H0145198·2 154·141 H04022B'9 151.16.1 H054C221 ' 158· 29 H074C192 151.20 1416042 * 433 

H402104 * 680 155· 55 H04023B.·2, 154· 56 H054C30 153·184 H074C193 150· 74 H15042·2 * 433 
540· 39 157·146 H04023B·9 154·57 H054C32 155·114 H074C195 158·152 366· 43 

HA-2705 *880. H0145198·9 154·142 H04024B·2 149·122 H054C42 152· 27 H074C20 154· 21 H15042·5 * 433 
543· 39 155· 56 tl04024B·9 149·123 H064C48 152· 50 H074C2oo 157· 64 365· 44 

HA-272O * 181 157·147 H040258·2 156· 13 H064C73 153·103 617· 91 HI6043 * 433 
.* 581 H01452B·2 370· 73 H04025B·9' 156· 14 H054C74 1.52·186 H074C221 158· 30 H15043-2 .433 

531-102 H014520B.2 150· 46 H0402.7B.2 153· 77 H054C76 153 "\79 H074C30 153·185 366· 45 
540· ,18 H014620B·9 150,47 H040278·9 153· 78 H054C83 148· 10 H074C32 155·115 H16043-5 / 

* 433 ;' 

HA-2721 .880 H0145228·2 151· 46 H040288·2 152· 25 H054085 148· 75 HD74C42 152·2.8 366· 46 
*180 HD145228·9 151· 47 H040288·9 152· 26 H054C86 155· 11 H074C48 , 152· 61 HI5044' * 433. 

531.103 HD145268·2 150·102 H040298·2 151·136 H054C89 151· 48 HD74C73 153·104 HII044-2 .: 433 
543· 5 H0145268·9' 15,0·HI3 H04029B·9 151·137 616· 63 H074C74 153· 3 367.i9 

HA-2730 * 181 H014627B·2 160· 40 H04030B·2 155· 7 H054C90 150·113 HD74C76 153· 80 H15044-1 * 433 
* 681 H0145278·9 160- 41 H0403011·9 156· 8 H054C901 159·166 H074C83 148· 11 

HI •. 
367· 20 

531.126 H014528B·2 168· 27 HD4035B·2 158·130 H054C902 169·171 HD74C85 148· 76 * 433 
553· 26 H014528B:9 ( ,158· 28 1l30· 91 HD54C903 159·177 HD74C8.6 156' 12 H1604II.2 * 433 

HA-2735 * 680 H0145298·2 371· 9 H040358·9 158·131 H054C904 159·183 . H074C89 , 157· 49 367· 37 
* .880 H014529B·9 370· 74 .630· 82 H054C905 160· 70 616· 64 HII046-1 * 433 
, 531·127 371· 10 H040408·2 14Q·151 H054Cg06 148·149 H074C90 150·114 367. 38 
563~ 49 H0145438·2 152·149 H04040B,.9 149·152 H054C907 141H5,4 H074C901, 1.59·166 HI~8, * 433 

HA·2820 559· 17 H014543B·9 152·160 H04042B·2 156·111 H064C908 152·172 H074C902 159·172 HII046-2 * 433 , 112· 14 HOI45588·2 152· 52 H04042B·9 t66·112 H054C909 160·109 H074C903 159·178 368· 13 
, , 112· 16 ' HO 14558B·9 152· 53 H04043B·2 156·15'1.. HD54C914 ' 160·11-9 HD74Ct' 159·184 HIB048-B .433 

HA·2825 559· 18 HD14584B·2 160·116 H04043B·9 156·158 H054C922 383 ·"23 H074C 5 160· 71 368· 14 , 112· 16 H0145848·9 160·117 H040448.2, 156·136 H054C923 383· 27 H074C906 148·150 HII0484 .* 431* 
HA-2IOO ' .181 HDI45858·2 I 148· 73 HD4044B·9' 156·136 H054C925 1"61· 96 H074C907 148·155 HI6048.A-2 *' 433 

* 681 H0145858·9, 148· 74 HD4()49UB·2 149· 5 H054C926 151· 97 HD74C908 152·173 368· 10 
531· 57 ,H01488 385· 47 H04049UB·9 149· 6 H054C927 151 ~106 H074C909 160·110 HIB048A-li ' ,. <laS 
633· 16 H01489 388· 44 HD4050B·2 148·125 ~054C928 151·112 H074C914 160·121 36.8· 11 

, . 
Arranged alphanumerically from left to right 
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Ie MASTER 
J Device P ..... Un. DavIce P .... Un. 

HM·076 202·109 Harris Semiconduc-
tor (Cont'd) HM·080 202·116 

HM·081 202·116 
HI5047 * 433 HM·084 202·117 
H16047·2 * 433 HM·090 202·119 

368· 58 HM·091 202 ·120 
H15047·5 * 433 HM·093 202 ·121 

368· 59 HM61DO , 125· 17 
HI5047A * 433 , 125· 18 
HI5047A-2 * 433 , 127· 15 

368· 56 
, 127· 16 

H16047A-5 * 433 , 427· 17 
368· 57 , 127· 18 

H15048 * 433 H1III8100-2 * 988 
H16048-2 * 433 869·121 
. \ 363· 25 HM8100-9 * 988 
H15048-5 * 433 869 -122 

363',26 HM8100A * 988 
HI5049 * 433 HM8312 * 881 
H15049-2 * 433 157·139 

367· 25 HM8312·2 * 881 
H15049·5 * 433 627· 19 

367· 26 HM8312·9 * 881 
H15080 * 433 627·: 20 
HI5060-2 * 433 HM8312A-2 * 881 

365· 31 627· 17 
HI5050-6 * 433 HM83J2A-9 * 881 

365· 32 627· 18 
HI6051 * 433 HM6402·2 399· 55 
H15051-2 * 433 HM6402·9 399 - 56 

366· 33 HM6402A·2 399· 64 
HI8051·5 * 433 HM6402A·9 399· 65 

366· 34 HM6403·2 399 - 57 
HI506 * 432 HM6403-9 399 - 58 
H1508-2 * 432 HM6403A:2 399· 66 

371·1{)6 HM6403A·9 399· 67 
H1506-5 * 432 HM8601 * 876 

HI.08A , 
372· 2 157- 91 

*.432 HM8501·2 * 875 
H1508A-2 . * 432 619· 42 

372· 13 HM6601-9 * 876 
H1606A-5 * 432 619· 32 

372· 17 HM65018-2 * 675 
HI507 * 432 619· 28 
"1507.2 * 432 HM85018-9 * 675 

371· 80 619· 24 
H1507-6 * 432 HM8508 * 879 

371· 81 157·113 
HI507A * 432 HM8508-2 * 879 
H1607A-2 * 432 621· 41 

371· 92 HM8508-9 * 879 
H1507A-6 * 432 

\ 621· 36 
371 - 95 HM8608A-2 * 879 

HI608A * 432 621,- 10 
H1508A-2 * 432 HM6608A-9 * 879 

371- 51 621· 8 
H150BA·5 .. 432 - HM85088-2 * 879 

371· 54 621· 33 
HI509A .. 432 HM85088-9 * 679 
H1609A-2 * 432 621· 31 

370 :108 HM8608C * 879 
H1609A-5 * 432 HM8508C-2 * 879 

,370·110 621· 17 
HM·Ol0 202·111 HM8508C-9, * 879 
HM-Ol04 202·131 621- 16 
HM·Ol10 202 ·122 HM8608D * 879 
HM-012 202·112 621· 44 
HM·013 202·113 HM8618 * 879 
HM·0168 202 ·136 157·114 
HM·0186 202·141 HM8518-2 * '879 
HM·030 202 -133 621- 42 
HM·031 202 ·134 HM8516-9 * 879 
HM·034 202 ·135 621· 37 
HM·040 202·138 HM8518A-2 * 879 
HM·041 202 ·139 621 - 11 
HM·044 202·140 HM8618A-9 * 879 
HM-060 202 -124 621 ' 9 
HM·051 202 -129 HM86188-2 * 879 
HM·055 202·130 621- 34 
HM·074 202·107 ' HM86188-9 * 679 
HM-075 202·108 621· 32 

1226 

Davlce Pa ... Lint! DaviN .P .... Un. 

HM8518C-2 * 879 HM7803 * 882 
621· 18 HM7803-2 * 882 

HM8518C·9 * 879 610· 17 
621· 16 HM7803·6 * 682 

HMII618D * 879 610· 11 
621· 45 HM7810 * 882 

HM8561 *878 HM781O-2 * 882 
157· '92 611· 18 

HM8651·2 * 676 HM7610-6 * 882 
r', 619· 43 610· 89 

.H.M6661·9 * 878 HM7610A·5 "- 610· 74 
619· 33 HM7811 * 882 

HM8561A-2 (' • 876 HM7811·2 * 682 
61g· 11 . 611· 19 

HM8661A-9 * 878 HM78".·6 * .82 
619· 8 610· 90 

HM85618-2 * 678 HM7811A·5 * 882 
619· 29 610· 75 

HM86618-9 * 878 HM7615 163·106 
619· 25 HM7615·5 610· 69 

HM8551C-2 * 878 HM7820 * 882 
,619· 17 HM7820-2 * 882 

HM8651C-9 * ,878 612· 7 
619· 14 HM7820-6 * ~82 

HM6552 157· 93 611· 95 
HM8681 '* 877 HM7820A·6 *882 

157· 94 611· 85 
HM8581·2 * 877 HM7821, * 882 

619· 44 HM7821·2 * 882 
HM8581·9 * 877 612· 8 

619· 34 HM7821·6 .. 882 
'liM8681A-2 *877 611· 96 

619· 12 HM7621A·5 611· 86 
HM6581A-9 * 877 HM7840 * 682 

' 619- 9 HM7640·2 * 882 
HM86818-2 * 677 612· 61 

619· 30 HM7640-5 * 882 
HM86818-9 * 877 612· 42 

619 - 26 HM7641 * 882 
HM8581C-2 *877 .HM7641.2 * 682 

619· 18 612· 62 
HM8561C-9 * 677 HM7641-6 * 682 

619: 15 612· 43 
HM6662 * 678 HM7642 * 882 

157· 95· HM7642-2 *·882 
'HM8682·2 * 878 613· 16 

619· 45 HM7642-6 * 882 
HM8582·9 * 878 612-101 

619· 35 HM7643 * 882 
HM6682A·2 .. 878 HM7643-2 * 682 

619 - 13 613 - 17 
HM8582A-9 * 878 HM7643-6 * \882 

619· 10 ~12.102 
HM86828-2 * 878 HM7844 * 882 

619· 31 HM7&44-2 * 882 
HM86828-9 .. 678 613· 18 

619· 27 HM7844-5 * 882 
HM8582C-2 * 878 612·103 

619- 19 HM7660 198·171 
HM8582C-9 * 878 HM7660·2 608· 90 

619· 16 HM7660-5 608· 88 
HM8810 * 880 HM7661 198·172 

* 880 HM7661·2 608· 91 
157· 29 HM7661-5 608· 89 
610- 60 HPROM0612 , 120· 15 

HM88100 *880 , 120· 16 
610· 63 HPROM0512-2 610- 49 

HM8811 * 880 HPROM0512-5 610· 50 
* 880 HPROM1024·2 611· 16 

157· 30 HPROM1024-5 611 - 17 
610- 61 HPROM 1 024..\-2 611· 14 

HM8811D * 880 HPAOM 1 024A·5 611· 15 
610· 64 HPRpM8256·2 610- 24 

HM6612 157· 31 HPROM8256·5 610· 25 
610· 62 JAN38510/201 610· 48 

HM66120 610· 65 8900 * 972 
HM7802 * 882 6901 * 973 
HM7802-2 * 882 8902 * 973 

610· 16 8904 * 974 
H.M7802-5 * 882 8905 * 974 

610· 10 8906 * 9~4 
. , 

, Indicates page number in Application 'Note Directo~ * Indicates additional data is provided on the. page,noted 

, 
Device P8p-Llne Device P .... Lln. 

Hitachi America 
H010134 163· 30 Ltd. H010136: 161· 62 

FA8008 522· 56 H010145 163· 49 

FA8025 '1 52.2· .57 616· 68 

F01018 397· 60 H010148 163· 59 

F01021 397· 56 H010160 164· 60 

HAil 08 524 ·175 H010161 161· 95 

HAI115 523 ·112 H010162 161· 87 
I 

HA1120 523 .11~ H010164 163·114 

HA1124 5~6· 91 H010165 164· 48 

HA1125 526· 92 H010174 163 ·123 

HA1126 524·176 H010175 163· 15 

HA1137 523· 44 H010179 161· 35 

HAi 138 521·.25 H010180 161· 9 

HA1142 523,t14 H01018.1 161· 21 

HA1144 526·179 H02501\ 185· 33 

HA1146 I 525·187 H02502 189· 30 

HA1147 525·188 H02503 186· 57 

HA1148 525·189 H02504 184·155. 

HA1149 523·101 . H02505 188· 92 

HA1150 523· 21 H02506 188·180 

HA1151 521· 26 H02507 , 185·155 

HA1152 526 ·180 H02508 184· 80 

HA1153 525· 70 H02509 186·172 

HA1154 526· 93 H02510 181·137 

HA1155 526· 64 H02511 190· 96 

HA1156 523 ·115 H02512 188· 30 

HA1157 525· 71 H02513 168· 22 

HA1158 525· 72 H02514 187·168 

HA1159 526 - 65 H02515 180·181 

HA1160 526·]' H02516 i 181· 63 

HA1173 523·116 H02517 191- 90 

HAI177 525 - 73 H02518 382· 4 

HA1180 526'· 66 H02519 173 -112 

HA1211 523 - 22 H02620 171·120 

HA1306 521· 87 H02521 175· 99 

HA1308 521·138 H02522 170'-130 

HA1310 521· 88 H02523 171. 13 

HA1311 521· ,89 H02524 198· 12 

HA1312 521· 90 631 - 82 

HA1313 521· 91 H02525 199 ·132 

HA1314 , 521· 92 H02526 189· 56 

HA1316 521 - 93 H02528 186-173 

HA1317 521 ·139 H02529 179· 92 

HA1322 521 -140 HD2~30 180·182 

HAI325 521· '94 H02531 176·140 
HA1327 523 '160 H02532 380· 88 
HI\1328 523·161 H02533 196·190 
HA1329 521 - 95 H02534 196- 81 
HA1333 523 ·162 629· 74 
HA1334 523-163 H02535 168· 36 
HA1338 521 -141 H02536 176· 49 
HA1339 521 ·142 H02537 175 -185 
HA1406 522· 3 H02538 176· 20 
HA1451 522· 26 H02539 179 ·139 
HA1452 522· 27 H02640 191 ·180 
HAI7711 519· 19 H02541 175·,24 
HA17723 '569· 54 H02542. 173,- 36 
HAI7741 529 - 28 H02543 195· 34 

546,· 39 H02544, 187 - .85 
HOP4199 197· 70 H02545 200- 52 
H010l0l 162-101 H02546 197- 44 
H010l02 162·116 631· 3 
H010l04 161·172 H02547 169 - 17 
H010l05 162· 90 H02548 195- 7 
H010l06 162· 55 H02549 194· 90 

' H010l07 162· 17 . 'H02550 183·165 
H010l09 162· 81 H02551 184· 26 
H010110 162·31 H02552 186·124 
H010111 162· 44 H02553 380·117 
H010116 164· 14 H02555 176-112 

HOIO~7 162·158 H02558 382- 16 
H0101 8 162-136 H02560 178-114 
H010119 162 ·126 H02561 195 ·157 
H010121 162 -147 H02562 169', 86 
H010124 163·182 H02563 .170-168 
H010125 163 ·169 H02564 I 193·118 
H010130 162·169 H02571 194· 91 
H010131 161 ·132 1-102573 171 -178 
H010132 163- 24 H02!F4 395· 63 
H010133 1,62·178 H02575 395· 64 
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PRODUCT INDEX 
DevIce Pep-Un. DevIce P ..... Une DevI .. P • .,..Une DevI .. P ..... Une D ...... P ..... Un. Devl .. P ..... Un. 

Hitachi America HD74164 197-160 288 527 - 69 PS24 572 - 55 2111A-4 620- 26 3408A 398 -154 

Ltd. (Cont'd) HD74166 197-141 292 527 - 70 2Dl . 572- 17 2112 , 121- 19 3801 .. 696 
HD7417 178- 24 293 527 - 71 2112A 619-116 611- 8 

HD2577 395-155 HD74174 182 -157 298 527 - 72 'nte. 2112A-2 619- 82 , 120- 18 

HD2578 188 - 31 HD74175 182- 29 300 527 - 73 2112A-4 620 - 27 3601-1 • 696 
HD2579 396 -128 HD74180 199-133 306 527 - 74 M2102A-4 622 - 26 2114' 623- 38 610- 79 

HD2580 177-162 HD74190 174-172 313 527 - 75 M2.102A-6 622-.52 2114-2 623- 16 3802 .. 697 
HD2902 381-136 H074191 172 -182 318 527 - 76 M3OO1 869- 12 2114-3 623- 26 611 - 97 

HD2903 381- 86 H074194 196-114 325 . 527 - 77 M3002 869- 8 2114l 623- 39 , 110- 18 

HD3111 524 - 45- HD74198 197- 84 350 527 - 78 M3003 869 - 24 2114l-3 623 - 27 3802-4 .. 897 
HD32112 632 - 29 H07420 184-156 352 527 - 79 M3101 617- 2~ 2116 .. 883 612- 9 
HD3213 628- 7 HD7422 185- 97 353 527 - 80 M3101A 616- 9 621- 74 3802L-8 .. 897 
HD3214 628- 8 HD7426 178 -115 354, 527- 81 M3212 869 - 27 2116-2 .. 883 612 - 11 

628- 9 HD7427 190- 68 362 527 - 82 M3214 869- 21 621- 65 3604 612 - 44 

HD3502 628- 48 HD7430 184- .81 371 527 - 83 M3216 869· 16 2115l 621- 76 , 120· 18 

HD3503 628- 87 HD7432 189-185 '372 527 - 84 M3n6 869- 18 2118 .. 887 3604-4 612- 65 

HD3504 629- 4 HD7440 185- 34 M3301A 624 - 62 615-115 3604l-6 612 - 71 

HD3505 62'8 - 79 HD7442 176- 50 Hybrid Systems 624 - 76 2118-2 .. 887 612- 75 

HD3506 628 - 22 HD7443 175-186 M3601 611· 26 615-104 ;t806 .. 699 
HD3507 628 - 23 HD7444 176- 21 ADC586-10 373 - 72 M3604 612- 66 2116-4 .. 887 612-104 

HD3508 628- 12 HD7450 188-181 ADC586-12 373 - 97 M3624 612- 70 615-111 3606-1 ,. 899 

HD3509 628 - 35 HD7451 188- 93 ADC586-8 373- 21 M80aOA 870 -142 2126 .. 883 3605·2 612 - 88 

HD3510 628 -,40 HD7453 188 - 32 DAC331M-l0 377 - 24 M8102A 871-'96 621 - 75 3621 .. 896 
HD3523 628 - 15 HD7454 187-169 DAC331M-12 378- 31 M8212 i 871 - 22 2126-2 .. 883 611- 9 
H03524 628- 16 HD7460 189- 31 OAC331M-8 . 376 - 40 M8214 871- 35 621 -66 , ·120- 18 

HD3633 522 - 75 HD7472 179 - 93 DAC349 378 - 50 M8216 870-153 2125l 621- 77 3821-1 .. 695 
HD4205 527' 67 HD7474 181-138 DAC349M 378-51 M8224 870-162 2308 626 - 62 610-80 

HD74SOO 186-114 HD7475 191- 91 MUX202 371 - 52 M8228 871 - 57 2316A 627 - 74 3622 .. 897 
HD74S03 187 - 74 HD7485 169-169 MUX203M 371 - 53 M8251 870-177 2401 629- 18 611- 98 

HD74S04 170-187 HD7486 189 - 57 MUX204 372- 14 M8255 871- 48 2405 628- 99 , 120- 18 

HD?4S05 171- 70 HD7490 173-113 SH702 573 - 72 M8316 871-114 2416 615-124 3622-4 .. 897 
HD74S10 186- 17 HD7492 175-100 M8702A 871 - 73 628' 63 612- 10 

HD74S11 183-116 HD7493 171 -121 'ntach/Function M8708 871- 79 , 121- 20 3622L-8 .. 897 
HD74S112 180-152 HD7496 197 - 45 Modules 1101A 618- 13 , 121- 20 612- 12 

HD74S113 180-106 HD75155 176-177 1101Al 618- 9 2444 616- 3 3624 612- 45 
HD74S114 180- 29 HM2101 163 - 46 A8400 ,571-153 1103 614- 37 629 -48 f 120- 18 

HD74S133 184-142 616- 46 573-157 1103-1 614- 19 2704 612 - 78 3624-4 612- 69 

HD74S134 184·133 HM2104 163- 85 , 108 - 10 1103A 614- 29 2708 613- 22 3826 .. 699 
HD74S135 189-174 HM2105 163- 86 , 108- 10 1103A-l 614- 11 , 120- 17 613- 3 
HD74S140 179- 67 617 -106 A8400ET 571 -154 1103A-2 614- '12 3000 , 125· 22 3626-1 * 699 

386 - 32 HM2501 191-158 573 -158 1302 624- 86 , 126- 5 3625-2 612 - 89 
H074S15 183-154 HM2502 617 - 11 A8402 571-155 1402A 6.28 - 49 3001 869- 11 4001 869 - 62 
HD74S151 194 -138 HM2505 618- 69 573 -159 1403A 628- 88 3002 869- 7 4002 869 - 55 
HD74S174 182 -192 HM2510 622-114 A8402ET 571-156 1404A 629- 5 3003 869·' 23 4003 869 - 47 
H074S175 182- 68 HM3503 614- 36 A8404 571 -157 1405A 628 - 68 3101 616·109 4004 869 - 30 
HD74S181 169- 58 HM3503-1 614-' 18 A8495 572 - 76 1702A 611- 60 310lA 616- 80 4008 869- 41 

HD74S20 185- 21 HM3503-2 614- 34 A8595 572 - 77' 1702A·2 611,54 3104 192- 41 4009 869 - 42 
HD74S22 185-140 HM4503 615- 92 3010 571- 31 1702A-6 611- 71 616 - 7 , 127 - 24 
HD74S251 194-185 HM4503-1 615- 44 3020 571- 26 2101 , 121- 19 3106 618- 93 4040 869 - 31 
HD74S40 185- 89 HM4507 615-45 3030 571- 28 2101A 619-114 3106-8 618- 91 4101 869 - 60 
HD74S64 188- 70 MD4111 527 - 66 3040 573 -146 2101A-2 619· 80 3106A 618- 60 4201 869- 34 

HD74S65 188- 82 M6800 870- 14 3041 573-142 2101A-4 620- 25 3107 618- 94 4265 86g - 37 
HD74S74 181-185 TBA810 521-143 3050 571- 7 2102 , 121- 19 3107-8 618 - 92 4269 869 - 39 
HD74S86 189-107 55453 396- 74 2102A 622 - 5 3107A 618 - 61 4289 869 - 43 
HD7400 186- 58 55463 396 - 75 -Integrated Photom- 2102A-2 621- 99 3'205 177 -112 , 127 - 24 
HD7402 190- 97 75453 396 - 76 atrix, Inc. 2102A·4 622 - 25 3207A 394 -103 4308 869 - 65 
HD7403 186'174 75463 396 - 77 2102A-6 622- 51 3207A-l 394 -104 4316A 869 - 67 
HD7404 170-131 IPl13 572 - 45 2102Al 622- 6 3208A 398-152 4702A 611- 75 
HD7405 171- 14 Hughes Aircraft, IPl15 572 - 52 2102Al-2 .621 -100 3210 1, 121- 16 869 - 52 
H07406 178 - 87 MOS Division IPl16 572 - 47 2102Al·4 622 - "27 3212 869 - 26 5101 157- 96 
HD7407 178 - 43 IPL17 572 - 53 2104A 615- 77 3214 869- 20 619- 51 
HD7410 185-156 HCTR015.4 151 -119 IPL3010 571-170 2104A-2 614- 84 3216 869- 15 t 121 - 18 
HD74107 180-183 HCTR0200 151- 59 IPl3016 571-171 2104A-3 614-122 3222 394- 3 , 121- 18 
HD7412 186- 27 HCTR0320 559 - 76 IPl3032 571-172 2104A-4 615- 46 3225 , 121- 16 , 121- 19 
HD74121 195 - 35 HCTR0340 559- 78 IPl4050 571-173' 2107A 615- 47 3226 869- 17 , 121- 19 
H074125 170- 35 HCTR0347 559- 79 IPl4064 571-174 ! 121- 15 3232 394' 6 5101-1 619- 40 
HD74126 170- 57 HCTR4010 151 ·122 IPl41 00 571-175 ! 121- 17 3242 394- 9 5.101-3 619- 53 
H074132 

, 
200- 80 HCTR6010 151-123 IPL4128 571-176 2107A-l 615- 34 3245 394 - 80 5'101-8 619- 59 

HD74136 189-120. HDSR1024 629- 11 IPl4256 571-177 2107A-4 615- 78 3301A 624 - 48 5101l 619- 52 
HD7414 200-110 HDSR1025 628 - 94 IPL7050 571 -178 2107A-5 615- 95 3a02A 625 - 40 5101l·1 619- 41 
HD74147 199-107 HDSR1026 628 - 45 IPl70E>4 571-179 2107A-8 615- 96 3302A-4 625- 49 5101l-3 619- 54 
HD74148 199- 86 HDSR2048 629 - 35 lPl7100 571-180 21078 614 - 85 3302Al-6 625 - 50 5235 394- 81 
HD74150 195 - 8 HMPC1802 868- 8 IPl7128 571-181 'I 121 - 16 33p4A 6~5-101 5244 394 - 57 
HD74151 194- 92 HPlAD174 160- 68 IPl7256 571 -182 , 121- 17 3304A-4 625-108 5801 158- 55 
.HD74156 177· 20 608 -103 MC904 375- 6 21078-4 615- 25 3304Al-6 625-103 5810 527 - 85 
HD74157 192, 75 HSSR0321 159 -115 Ml024 572- 6 21078-5 615- 48 3322A 625 - 41 8008 870-125 
HD7416 178- 62 632- 21 M128 571 -183 21078-6 616- 79 3322A·4 625- 51 f 125- 20 
H074160 174- 30 HSSR0361 159-116 M256 571-183 2108 615- 99 3322Al-4 625 - 52 , 126- 1 
H074161 172-100 632 - 22 M512 572- 4 ,2111 'I 121- 19 33.24A 625-102 , 126- 3 
HD74162 .174- 88 HSUB05.25 525- 21 M768 572- 5 21llA 619-115 3324A-4 626- 3 8080 , 125 - 19 
HD74163 172- 50 255 527 - 68 PS12 572- 54 2111A-2 619- 81 3404 191- 33 , 125- 21 

Arranged alphanumerically from left to right 
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Ie MASTER 
Device Page-Lina Device Page-L1na 

Intel (Cont'd) DG144B 365- 86 
DG145A 368- 17 , 126- 1 DG146A 365 - 52 , 126 - 2 DG146B 365 - 63 , 126- 4 DG151A 363 - 63 , 127 - 19 DG151S 363 - 70 , 127 - 23 DG152A 363 - 89 

8080A 870-141 DG153A 367 - 52 , 127- 22 DG153S 367 - 59 , 127 - 23 DG154A 367 - 73 
8101A-4 871- 86 DG154B 367 - 96 
8102A-4 871- 95 DG161A 365- 59 
81078-4 871-100 DG162A 365 - 79 
8111A-4 871,87 DG163A 368 - 21 
8205 871 - 5 DG1638 368 - 27 

" 8212 870 -127 DG164A 368 - 35 
871 - 21 DG164B 368 - 45 

8214 871 - 34 DGl81A 363 - 74 
8216 870-129 363 - 83 

870-152 DG181S 363 - 93 
8224 870 -161 363 -102 
8226 870-130 DGla2A 363 -106 

870-154 364.- 2 
8228 871- 56 DG182B 364 - 17 
8238 871 - 58 364 - 20 
8251 870-176 DG184A 367 - 62 , 91 - 17 367 - 69 
8253 870-132 DG184B 367 - 77 

871 -42 367 - 81 
8255 870-135 DG185A 367 - 85 

871 - 47 367 - 88 , 127 - 21 DG185S 367 -100 , 127 - 21 367-103 
8257 871- 10 DG187A 365- 68 
8259 871 - 39 365 - 75 
8302 871-102 DG187B 365 - 83 
8308 871-107 365 - 89 
8316A 871 -113 DG188A 365 - 93 
8702A 611- 68 365 - 96 

871- 72 DG188B 365-110 
8708 871 - 78 366· 4 

DG190A 366 - 61 
366 - 64 Interdesign 

DG191A 366 - 69 
MonochipM 160-172 366- 72 
MONOCHIP 202 - 25 DG191B 366 - 75 

571 -114 366 - 78 
OG200A 363 - 36 

International OG200B 363 - 45 

Microcircuits, Inc. DG426A 367 - 91 
DG429A 367 - 72 

MASTERMOS 160-171 DG433A 363 - 88 
202· 26 DG434A 364- 5 

DG439A 368 - 34 

Intersil DG440A 367 - 56 
DG441 363 - 68 

AMS7001 , 121 - 4 DG442A 368 - 40 , 121 - 5 DG443 365 - 99 
DG111 364 - 27 DG444A 365 - 78 
DG112 364 - 28 DG445A 368 - 25 
DGl16 365 - 16 DG446A 365- 64 
DG118 365- 10 OG451A 363- 71 
DG120 368 : 7 DG452 364- 11 
DG121 368- 9 OG453 367 - 60 
DG123 365· 20 DG454A 367' 97 
DG123B 365 - 25 DG461A .365- 66 
OG125. 365 - 23 DG462A 365-105 
DG125S .365 - 27 DG463A 368 - 28 
DG126A 367 - 92 DG464A 368 - 46 
DG129A 367 - 65 DG508A 371 - 42 
DG133A 363· 77 DG508B 371' 44 
OG133B 363; 96 DG508C 371 - 45 
DG134A 364 - 6 DG509A 370-101 
DG134S 364- 13 DG509B 370-103 
DG139A 368 -30 DG509C 370-104 
DG140A 367 - 46 D112C 372 - 27 
DG141A 363- 56 D'112M 372 - 28 
OG141B 363 - 67 D113C 372 - 29 
DG142A 3.68- 41 0113M 372 - 30 
DG143 365-100 D120C 372- 31 
DG144A 365- 71 0120M 372 - 32 

1228 

Device Page-Lina Device Page-Line 

D121C 372 - 33 IH5013C 369 - 37 
D121M 372 - 34 IH5013M 369 - 39 
D123C 372 - 46 IH5014C 369 - 48 
D123M 372 - 47 IH5014M 369 - 49 
D125C 372 - 48 IH5015C 369 - 21 
D125M 372 - 49 IH5015M 369 - 22 
D129 372 - 40 IH5016C 369 - 31 
G115 370- 49 IH501.6M 369 - 32 
G116C 370 - 33 IH5017C 368 - 93 
Gl16M 370, 35 IH5017M 368 - 94 
G117C 370 - 38 IH50'18C 369- 14 
Gl17M 370 - 40 IH5018M 369- 15 
Gl18C 370 - 50 IH5019C 369". 4 
Gl18M 370 - 51 IH5019M 369- 6 
G119C 370 - 67 IH5020C 368-102 
G119M 370.- 69 IH5020M 368-103 
G123 370- 19 IH5021C 368 - 69 
G125 369 - 85 IH5021M 368 - 70 

'G126 369 - 86 IH502:fC 368 - 84 
G127 369 - 87 IH5022M 368 - 85 
G128 369 - 88 IH5023C 368- 71 
G130 370 - lD IH5023M 368 - 72 
G131 370- 11 IH5024C 368: 86 
G132 370- 12 IH5024M 368 - 87 
G1330 369 - 89 IH5025 , 116 _ 

6 
G1340 369 - 90 IH5025C 369 -108 
G1350 370- 13 IH5025M 369 -109 
G1360 370- 14 IH5026C ' 370- J 
ICH8500 531 - 11 IH5026M 370- 8 

551- 4 370- 9 
ICH8500A 531- 6 IH5027C 369 - 71 

551· 3 IH5027M 369 - 72 
ICM7209 394- 11 IH5028C 369 - 83 
IH181C 363- 94 IH5028M 369 - 84 

363-103 IH5029C 369 - 44 
IH181M 363 - 75 IH5029M 369 - 45 

363 - 84 IH5030C 369 - 54 
IH182C 364- 18 IH5030M 369 - 55 

364- 21 IH5031C 369 - 27 
IH182M 363-107 IH5031M 369· 28 

364 - 3 IH5033C 368· 98 
IH184C 367 - 78 IH5033M 368 - 99 

I 
367 - 82 IH5034C 369 - 19 

IH184M 367 - 63 IH5034M 369 - 20 
367 - 70 IH5035C 369· 10 

IH185C 367 -101 IH5035M 369- 11 
367 -104 IH5036C 369 - 2 

IH185M 367 - 86 IH5036M 369 - 3 
367 - 89 IH5037C 368 - 76 

IH187C 365 - 84 IH5037M 368 - 77 
365· 90 IH5038C 368 - 91 

IH187M 365- 69 IH5038M 368 - 92 
365 - 76 IH5040 , 116- 6 

IH188C 366- 2 IH5040C 363 - .5 
366- 5 IH5040M 363· 6 

IH188M 365 - 94 IH5041C 363 - 43 
365 - 97 IH5641M 363 - 44 

IHI90M. 366 - 62 IH5042C 365- 45 
366- 65 IH5042M 365 - 46 

IH191C 366 - 76 IH5043C 366 - 47 
366 - 79 1t'i5043M 366 - 48 

IH191M 366 - 70 IH5044C 367 - 21 
366· 73 IH5044M 367 - 22 

lH5001 363· 13 IH5045C 367 - 39 , 116- 6 IH5045M 367 - 40 
IH5002 363- 14 IH5046C 368· 15 
IH5003 363· 78 IH5046M 368- 16 
IH5004 363-101 IH5047C 368- 61 
IH5005 363 - 57 IH5047M 368 - 62 
IH5006 363 - 79 IH5048C 363 - 23 
IH5007 364- 7 .IH5048M 363 - 24 
IH5009 , 116- 6 IH5049C 367 - 23 
IH5009 SERIES , 116- 4 IH5049M 367 - 24 
IH5009C 369 - 99 IH5050C 365 - 29 
IH5009M 369-101 Ifj5050M 365 - 30 
IH5010C 369 -112 IH5051C 366- 31 
IH5010M 369-113 IH5051M 366 - 32 
IH5011C 369 - 63 IH5060C 372- 7 
IH5011M 369 - 64 IH5060M 372- 3 
IH5012C 369 - 75 IH5070C 371 - 86 
IH5012M .369 - 76 IH5070M 371 - 82 

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

Device Page-Lina Device Page-Line 

IH5110 573 - 73 869-137 
IH5111 573 - 74 IM6402M 399 - 60 
IM5001 178 - 10 869-138 
IM5001M 178 - 11 IM6403 399- 61 
IM5003AC 394 - 38 869-139 
IM5003AM 394 - 39 IM6403M 399 - 62 
IM5011 178 - 12 869 -140 
IM5011M 178 - 13 IM6508 157 -115 
IM5013AC 394 - 36 621 - 39 
IM5013AM 394 - 37 , 121 - 21 
IM5200 198-170 , 121 - 21 

608 - 92 IM6508-1 621 - 29 , 95- 4 IM6508A 621 - 12 , 95- 4 IM6508A-l 621 - 5 , 110- 23 IM6508C 621 - 20 , 110- 23 IM6508M 621 - 21 
IM53S08C' 626 - 79 IM6518 157 -116 
IM53S08M 626 - 89 621-40 
IM53S09C 626-103 IM6518-1 621- 30 
IM53S09M 626-105 IM6518A' 621 - 13 
IM53S10C 627- 8 IM6518A-l 621 - 6 
IM53SlDM 627 - 10 IM65\8C 621 - 22 
IM53S18C 626 - 80 IM6518M 621- 23 
IM53S18M 626 - 90 IM6523 1.57 - 65 
IM53S19C 626-104 , 121 - 21 
IM53S19M 627 - ' 3 IM6523C 617 - 94 
IM53S20C 627 - 9 IM6523M 617 - 95 
IM53S20M 627 - 11 IM6524 , 121 - 21 
IM55S08AC 622 - 96 IM7501C 618-'14 
IM55S08C 622 -115 IM7501M 618- 15 
IM55S08M 623 - 4 IM7505A 615 - 49 
,IM55S18AC 622 - 97 IM7505A-l 614- 58 
IM55S18C 622 ·116 IM7505A·2 614- 86 
IM55S18M 623 - 5 IM7507 615- 50 
IM5501C 617 - 12 IM7507-1 614 -123 
IM5501M 617 - 13 IM7507-2 614 - 87 
IM5503AC 618- 62 IM7511C 618- 5 
IM5503AM 618 - 75 IM7511M 618- 10 
IM5503C 618 - 95 IM7512C 618- 16 
IM5503M 618· 99 IM7512M 618- 18 
IM5508C 621 - 82 IM7552-1C 622 - 39 
IM5523AC 618· 63 IM7552-2C 622 - 53 
IM5523AM 618- 76 IM7552-2M 622· 62 
IM5523C 618- 96 IM7552C 622 - 64 
IM5523M 618-100 IM7552M 622 - 78 
IM5533AC 618 - 64 IM7712 628 ·107 
IM5533AM 618- 77 I,M 7722 628-108 
IM5533C 618- 97 IM7733C 633 - 68 
IM5533M 618-101 IM7733M 633· 69 
IM5600C 610· 26 IM7780C 628- 17 
IM5600CF 610- 44 LD110 375- 16 
IM5600M 610- 27 LD111 375 - 17 
IM5603AC 610- 97 LD114 375- 18 
IM5603AM 610- 98 LF155 529 - 74 
IM5604C 611 ·103 542- 17 
IM5604M 611 -104 LF156 542 - 28 
IM5605C 612· 46 LF157 542 - 40 
IM5605M 612· 50 LF355 549 - 17 
IM5610C 610- 28 Lf356 549 - Q4 , 

IM5610CF ' 610- 45 Lf357 549- '31 
IM5610M 6lD- 29 LM124 532 - 67 
IM5623C 610.- 99 556- 51 
IM5623M 610-100 LM139 520- 11 
IM5624C 612- 3 LM139A 519 - 38 
IM5624M 612- 4 lM148 556- 36 
IM5625C 612- 47 LM224 532 - 68 
IM5625M 612 - 51 558 - 7 
IM6100 , 126 - 6 LM239 520- 23 , 126- 7 LM239A 519 - 47 , 128- 1 LM248 556 - 37 , 128- 2 557 - 38 , 128- 3 LM300 569· 8 , 128- 4 lM308 547 - 26 
IM6100C 869-123 LM324 532 - 69 
IM6100M 869-124 558 - 8 
IM6101A .869-128 LM339 520- 24 
IM6101AM 869-129 LM339A 519 - 48 
IM6312 157-140 LM348 557 - 39 

627 - 16 MM450 370 - 63 
627 -21 MM451 370 - 23 

IM6402 399 - 59 MMjl52 370 - 21 
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PRODUCT INDEX 
DevIce ' .... u ... DwIce P...-U ... DwIce ' • ...un. DevIce ' .... Lln. Device P...-Lln. Devtae ' ...... Un. , 

Intersll (Cont'd) 527 - 86 551.- 44 1TI3207 394·105 ITT54Hl0 185·192 ITT5446. 380·118 
7047 527.· 87 8007C . 552· 13 ITT321·1 166-160 ITT54Hll 183·100 ITT5447 380· 89 

MM455 369· 56 7049 522 ·149 8007C·l 536· 21 ITT321·5 166·161 ITT54H20 185· 3 ITT5448 380· 30 
MM550 310- 64 7050 522·150 8007C·2 536· 24 ITT322-1 166·147 ITT54H21 183· 57 ITT5450 188·182 
MM551 370· 25 7051 522·151 8007C·3 541· 20 ITT322·5 166·148 1TI54H30 184·116 1TI5451 1.88· 94 
MM552 37{)·· 22 7101 375· 7 8~7C.4 548· 53 ITT323·1 166·177 ITT54H40 185· 71 ITT5453 188· 33 
MM555 369· 57 7101·11 - 619· 74 8 7C·5 549· 2 1TI323·5 166·17.8 ITT54H50 189· 14 396· 78 
NE555 561- 43 7101·13 620· JO 8007M 551· 12 tTI324·1 166·162 ITr54H51 188·111 ITT5454 187·170 
NE556 561-106 7101·14 

, 
'-- 620· 52 8007M.2 536- 25 ITT324·5 166.163 1TI54H53 188- 50': ITT546A 381· 80 

SE555 561· 44 7101·15 . 620 ·102 8007M-5 549· 3 ITT325·1 167- 9 1TI54H54 188· 14 ITT5460 189· 32 
SE566 561-107 '-'1101·32 619·101 8008C .546· 3, ITT325-5 167- 10 ITT54H60 199· 9, ITT547 524· 52 
100 569· 24 7101·33 620· 12 SilO8M 643· '4 ITT326:1 167- 11 ITT54H72 179·110 ITT5470 179·140 
lOlA 629· 11 7101-34 620· 65 6013C 572· 78 'ITT326·5 167· 12 ITT54H73 181: 41 ITT5472 179· 94 

539- 3 7103 '375-'29 8013M 572· 79 ITT332:1 16}· 52 ITT54H74 181·169 ITT5473 180-184 
101ALN 539· 21 7104 374· 51 8017C . 547; 17 tTT332·5 167· 53 ITT54H76 181· 96 1TI5474 181·139 
102 528-32 7111·11 619- 75 80171.4 544· ~O ITT3329 : 628· 69 1TI5400 186· 59 ITT54i5 191· 92 
105 569·100 7111·13 620-,11 801 SA , 108· 11 .In:333•1 167· 46 ITT5401 186·175' 1TI5476 181· 64 
107 538-,28 7111-14 620· 63 1I019A , 108· 11 1TI333·5 167· 47 ITT5402 190· 98 riT548 381- 99 
108 637 - 32 7111·15 620·103 8020A , 108· 11 ITT3330 628· 66 1TI5403. 18tH76 ITT54aO 168· 5 
108A ~34· 12' 7111·32 619 ·102 8021C 631·106 1TI3331 628· 67 ITT5404 nO·132 ITT5482 , 168· 23 
108LN ' 537· 50 .7111-33 / 620· 13 546· 11 ITT334·1 166· 26 1TI5405 171· 15: ITT5483 168- 37 
110 528- 13. 7111·34 620· 56 8021M 531·107 ITT334·6 , 166· 27 ITT5406 178· 88 ITT5486 189· 58 
111 ,,516· 35 7112·11 619· 76 640· 35 iTT3341 608· 61 ITT5407 - 178· 44 ITT5490 173·114 
12805·10 626· 51 7112·13 '\ 620· 9 8022C 531·128 ITT3342 608· 62 ITT5408 183·166 1~491A 198· 13 
200 J 569· 26 7112·14 620· 54 554· 44 632· 72 ITT5409 184, 27 I 5492 ' 176·101 
201A 539· 4 7112·15 620·104 8022M 531·129 iTT3347 632· 85 1TI541 0 185·157 ITT5493 17,1·122 
202 528· 36 7112·32 619-103 553· 30 ITT336·1 166· 19 1TI54107 180·186 ITT5494 196·191 
205 569·101 7112·33 620- 14 8023e 531·133 ITT335·lj , 166· 20 1TI5411 183· 76 630· 68 
207 538· 29 7112-34 620· 57 556· 17 ITT3357 632· 90 ITT54118 191·141 ITT5495 196.· 82 
208 5:P·'33 7114·11 623·20 8023M 531·134 ITT342·1 167· 80 ITT5412 186- 28 629· 99 
208A 534· 13 7114-12 623- 28 556· 5 1TI342·5 167· 81. ITT54121 195·36 ITT5496 197· 46 ( 
210 528· 14 7114-13 623· 32 8038 , 111· 9 1TT3514·1 625· 74 ITT54122 195· 87 630-117 
211 516· 36 7114·14 623· 43 8038C 560· 25 1TI3514·2 625· 82 1TI54124 195·185 ITT55107A 390· 45 
2500 644· 12 7116·11 615-105 8038M li60· 26 ITT3671·1 398· 95 ITT5413 200· 53 ITT55107B 391· 20 
2502 

, 
548· 47 7141-11 623- 65 8043 , 99· 20 ITT3671·5 398· 96 1TT54130 178·m8 1TI55108A 391. 6 

2505 548· 48 7141·12 623· 69 8043C 555· 52 ITI370·1 166·102 ITT54131 '178· 16 /TT55108B 391· 30 
2620 548- 41 7141-13 623· 72 8043M 555· 50 1TT370·5 166·103 ITT54135 200·111 ITT55109 387· 9 
2522 549· 49 7141·14 623· 76 8048C 512- 98 1TI3701 521· 96 1TI54137 200· 81 .ITT5511'O 387· 22 
2525 549· 54 7200 527· 88 8049C 512· 94 526· 95 ITT54138 178·148 ITT55138: 393· 3 
2608-11 626- 65 . 7201 572· 63 8052 374· 52 , 10&· 10 ITT54139 178·144 ITT552 397· 37 
2608·12 626- 72 7202 527· 89 37,(. 53 , 105· 10 1TI54141 382· 17 ITT5520 397 ·107. 
2616·11 627" 42 7203 527. 90 375· 8 1TI3708 371· 75 ITT54145 176.113 ITT5521 397 ·108 
2650 , 868· 45 7204 527· 91 8052A 375· 30 1TT371·1 166· 44 1TI54150 195·. 9 ITT5522 397 ·126 
2651 868' 61 7205 202 ·102 .805.3 374. 54 ITT37J·5 l66· 45 1TI54151 194· 93 ITT5523 397 ·127 
2652 868· 64 527· .92 315· 9 ITT3l10 526· 8 ITT54153 193·119 ITT55234 398· 26 
2655 868: 67 7206 560·155 8055A 375· 31 1TI3713 521·111 ITT64154 177·166 ITT55235 398· 28 
2656 868- 73 7208 151-130 8211C 572 ·166 ITT3715 524· 51 ITT54155 176·178 ITT552,36 398· 97 
2.657 / 868· 70 " ,202· 91 8211M 572·166 ITT372-1 166· 34 ·ITT54156 177· 21 ITT55237 398· 99 
301A 547- 54 7209 158- 53 8212C 572·167 ITT372,5 166.35 1TI54157 192· 79 1TI55i4 \ 397· 83 
301ALN 548- 10 72JO 527 - 93 8212M 572 ·IQ8 ITT3S0·1 166· 73 ITT5416 178· 67 ITT5525 397· 84 
302 528- 39 7213 158· 78 8240 561. 89 382· 23 ITT54160 174'. 31 ITT5528 397 ·155 
305 , 569- 18 158·101 8250 561·96 ITT380-5 166· 74 1TI54161 172·102 ITT5529 397 ·156 
305A 570· 9 7214 527.· 94 8251 399· 31 382· 24 ITT54162 .174· 89 ITT55325 395· 18 
307 547· 42 723 569· 55 8260 561· 99 ITT381·1 166· 58 1TI64'63 172· 51 1TI5534 398· 54 
30SA 534 - 37 723C 569- 56 ITT381·5 166· 64 1TI54164 197 ·162 ITT5535 . 398· 55 
308LN 647· ,35 7270·11 614· 74 m Semiconductors ITT491 381·119 ITT5417 178· 25 ITT5538 398· 80 
310 528-' 25 7270·12 615· 22 ITT492 381· 63 1TI54180 199·134 ITT554 397· 47 
311 517- 43 7270A-l0 614· 60 1TI1103 614; 38 ITT500 381· 64 ITT54182 169· 87. ITT55450 395· 65 
4250 531·104 7271A·l1 614· 75 1TI1103·X 61'4'" 8 ITT501 381·120 1TT54190 .174·173 ITT55460 395· 66 

540- 19 7271A·12 614·117 ITT1103-1 614· 20 ITT502 381. 65 1TI54191 172·183 ITT666 397· 22 
4250C 531-105 7280·11 614- 73 ITTll03·146 614· 30 ITT503 381·121 ITT54192 175· 25 ITT558 381·100 

543· 7 7280-12 615· 23 1TI1144 633· 4 1TI504 381· 30 ITT54193 173· 37 ITT562 397. 38 
6002·11 614.· 17 7280A·l0 614· 64 633· 41 1TI505 381.42 ITT54194 196·115 ITT654 397 ·48 
6003·10 '614· 51 740 , 550· 48 ITTI330 526·181 ITT506 381'. 66 629·100 ITT656 397· 23 
6003-11 614· 49 551· 31 ITT1352 526·182 ITT507 381·122 ITT54195 196· 14 1TI709·A 539· 26 
6202 378- 46 ,74OC 551· 36 1TI1488 385- 48 ITT508 381· 87 830·10 ITT709·1 544· 30 
7001 621· 53 552· 29 1TI1489 388· 45 1TI509 381·137 ITT!i420 i84.157 1TI709·5 548· 26 
7003·12 623· 44 741 529· 29 1TI1489A ,389· 6 1TI510 381· 67 ITT5421 - 183· 34 1TI7103 381· 97 
7005·11 

r 614·115, 544. 43 1TI301·1 166·145 1TI511 381-123 ITT5425 190· 33 ITI726·1 57~.124 

7005·12 615· 37 741C 546· 40 ITT301;5 ' 166·146 ITT612 381· 15 ITT5426 178·116 ITT726·5 573-125 
7008·10 615· 97 741CHS 547· 2 ITT302·1 166·175 1TI514 381.88( ITT5428 190·100 1TT730·1 512·38 
7008·11 615· 98 741CLN 54.6· 23 1TI302·5 166·176 ITT51? 381·124 ITT5430 184· 82 ITT730·5 512· 39 
7027. 158· 78 741LN / 645· 2 1TI303·1 166·158 ITT518 381·125 ITT5432 189·186 ITT74HOI 187· 53 
7027-09 614· 59 741MHS ' 545· 33 1TI303-5 166-159 ITT522 381·126 ITT5433 190·161 1TT74H04 170 ·170 
7027·10 614· 72 7411C 538· 47 1TI3064 524 ·177 ' ITI5.23 381·127 ITT5431 186·125 ITT74H05 171· 50 
7027·11 614-116 8001C 517- 32 1TT3065 523· 45 ITT525 381·89 ITT5438 , 187· 86 ITT74Hl0 185·193 
7028 522 ·148 8001M i 516· 55 526· 9:4 'ITT526 381· 98 ITT5440 185· 35 .dTT74Hll 183·101 
7038 522·183 8007 , 99· 19 1TI311·1 i86·109 ITT54HOO 186· 97 ITT5442 1M· 51 ITT74H20 185· 4 
7038A ; 158- 71 8007AC 53~· 25 1TI311·5 166·110 1TI54HOI H\7· 52 ITT5443 175 ·187 ITT74H21 18~· 58 
70388 158·'72 55\' 45 ITT312·1 166-12.1 ITT64H04 170·169 ITT5444 176· 22 ITT74H30 1811·)17 
7045 202 ·105 8007AM 531·26 1TI~12·5 166·122 ITT54H05 171- 49 ITT5445 176·141 ITT74H40 185.' 72 

Ie MASTER 1977 ~ 
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ICMASTER' 
Device ..... Un. D ..... P .... L1ne 

ITT Semiconductors 1TT7445 176·142 

(Cont'd) ITT7446 380·119 
ITT7447 380· 90 

ITT74H50 199· 15 ITT7448 380· 31 
ITT74H51 188·112 1TT7460 188·183 
ITT74H53 188· pl 1TT7451 188· 95 
ITT74H54 188· 15 ITT7453 188· 34 
ITT74H60 199· 10 1TT7454 1\87 ·171 

ITT74H72 179 ·111 ITT7460 189· 33 
ITr74H73 181- 42 ITT7470 179·141 

ITT74H74 181.170 ITT7472 179· 95 
ITT74H76 181· 97 ITT7473 180·185 
1TT7400 ' 186· 60 1TT7474 \ 181·140 
ITT7401 186·177 ITTi475 191· 93 
ITT7402 190· 99 1TT7476 181· 65 
1TT7403, 186·178 1TT7480 168· 6 
ITT7404 170·133 1Tl7482 ' 168· 24 
1TT7405 171· 16 ITT7483 168· 38 
1TT7406 1.78· 89 ITT7486 189,' 59 
1TT7407 178· 45 ITT7490 "173·115 
1TT7408 183·167 ITT7491A 198· 14 
ITT7409 184. 28 ITT7492 17~,102 
1TT741 529· 30 ITT7493 171·123 
ITT741·1 544· 44 ITT7494 196·192 
1TT741·5 546· 41 630· 69 
1TT7410 185·158 ITT7495 196· 83 
ITT74107 180·187 \ , 629·101 
1TT7411 183· 77 ITT7496 197· 47 
ITT74118 191·142 630·118 
1TT7412 186· 29 ITT15107A 390· 46 
ITT74121 H15· 37 1TT75107B 391· 21 
ITT74122 195· 88 ITT75108A 391· 7 

ITTZ4124 195·186 1TT75108B 391· 31 
ITT7413 200·' 54 ITT75109 387· 10 
ITT74130 178·109 ITT75110 387· 23 
1TT74131 178· 17 ITT75138 393· 4 

ITT74135 200·112 ITT7520 397 ·109 
ITT74137 200· 82 ITT75207 390· 32 
ITT74138 178·149 ITT75208 390· 3~ 
ITT74139 178·145 ITT7521 397·110 
ITT74141 382· 18 ITT7522 397 ·128 
ITT74145 176·114 ITT7523 397 ·129 
ITT74150 195· 10 1TT75234 398· 27 
ITT74151 194· 94 ITT75235 398· 29 
ITT74153 193·120 ITT75236 398· 98 
ITT74154 177·166 ' 1TT75237 398 ·100 
ITT74155 176·179 ITT7524 397· 85 
ITT74156 177· 22 1TT7525 397· 86 
1TT74157 192· 78 ilT7528 397.157 

, ITT7416 178· 68 ITT7529 398· 2 
ITTi4160 174· 32 ITT75325 395· 19 
1TT74161 172·103 1TT75326 395· 4 
ITT74162 174· 90 ITT75327 395·' 9 
ITT74163 172· 52' ITT7534 398· 56 
ITT74164 197·163 ITT7535 39.8· 57 
ITT7417 178· 26 1TT75361A 394· 84 
ITT74180 199·135 ITT75365 394'·106 
1TT741'82 169· 88 ITT75367 198·155 
ITT74190 174·174 ITT75368 394·119 
ITT74191 172·184 ITT75370 394· 99 
ITT74,192 175· 26 ITT7538 398· 81 
ITT74193 1.73· 38 1TT75450 395· 67 
ITr74\194 196·116 ITT75451 395· 68 

629·102 1TT75452 395·156 
Im4195 196.15 ITT75464 396~129 

630· 11 ITT75460 396.' 69 
ITT7420 184·158 ITT75461 395· 70 
ITT7421, 183· 35 ITT75462 395·157 
ITT7425 190· 34 ITT75463 396· 79 
ITT7426 178 ·117 ITT75464 396·130 
ITT7428 190·101 ITT9001 179· 82 
ITT7430 184·',83 .lTT9002.1, 186· 61 
ITT7432 189·187 ITT9002·5 186·62 
1TT7433 190·152 ITT9003·1 185·159 
1TT7437 186·126 ITT9003-5 ' 185·160 
ITT7438 187· 87 1TT9004·1 184·159 
ITT7440 185· 36 ITT9004·5 184·160 
ITT7441 382· 5 ITT9005·1 188·184 
1TT7442 176·,52 ITT90p5·5 188·185 
ITT7443 175·1'88 ITT9008·1 187·160 
ITT7444 176· 23 ITT900S·5 187·161 
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DevI. P.ge-Line Dewl. P .... Un. 

1TT9009·1 185· ~7 LS1595 572· 81 
ITT9009·5 185· 38 LS1596 , 571· 58. 
1TT9012 170·134 LS170 521· 11 
1TT9016·1 170·135 LS171 , 513· 9 
11T9016·5 170·136 LS270 521· 12 
ITT9020·1 180'17~ LS271 513· 10 
ITT9020·5 180·17 LS3028 513· 12 
ITT9022·1 181· 70 LS3058 513· 13 
ITT9022·5 181; 71 LS370 '521· 13 
ITT9024~1 180· 60 LS371 513· 11 
ITT9024·5 180· 61 LS3~09 571,·136 

ITT~3?,0.1 196· 12 LS555·2 561·121 
629· 66 LS555N 561· 46 

ITT9300·5 196· 13 LS555S 561· 46 
629: 67 LS8038C 560· 27 

1TT9301·1 176· 53 LS8038M, 560· 28 
ITT9301·5 176· 54 
ITT9304·1 168·103 Litronix 
ITT9304·5 168·104 
ITT9308·1 191· 50 LBC1050 381· 90 

' ITT9308·5 191· 51 LBC1060 -381· 69 
1TT9309·1 194· 18 LBC1070 381·138 
ITT9309·5 194· 19 LBC107l 381·139 
1TT9~11·1 177·163 LMC6130 527· 96 
ITT9311·5 177·164 
ITT9312·1 194· 58 LSI Computer 
ITT9312·5 194· 59 Systems 
ITT9316 172·101 
ITT9322·1 192· 76 C1200 522 ·154 
ITT9322·5 192· 77 03600 158·125 
ITT9328·1 198· 80 06 158·115 
ITT9328·5 198· 81 060 i58·119 
ITT9601·1 195· 55 LS7030 202· 88 
ITT9601·5 196· 56 LS7031 ,)202. 85 
ITT9602·1 ' 195·132 LS7040 202· 5,5 
ITT9602·5 195 ·133 RE03000/3600 158·123 
1TT9614·1 386· 22 RE05/6 158 ·113 
ITT9614·5 386· 23 RE050/60 158 ·117 
ITT961S·1 390· 3 
1TT9615·5 390· 4 Micro Components SAAl024 526· 48 
SAAl025 526· 49 MCC100 522·120 
SAJ300 522 ·152 MCC102 ,203·177 
SAY115 524 ·130 522 ·121 
TAA780 522·153 573·134 
TAC860 527· 95 MCC122 203·181 
TBA800 521·144 522 ·122 
TCA270 526·183 572· 41 
TCA350 524· 27 MCC127 522 ·123 

571· 54 572· 35 , 119· 8 MCC129 522 ·124 , 119· 8 572· 42 
TCA430 524· 64 MCC130 522 ·125 
TCA700 , 522· 58 572· 43 
TOA0470 524· '74 MCC131 522 ·125 
TDA9400 526· g MCC132 522 ·129 
TDA9500 526· 10 MCC137 522 ·130 

MCC138 571 ·123 

Lhhic Systems MCC139 571·124 
MCC140 524 •. 9 

LA3018 514· 54 572· 68 
LA3018A 514· 55 MCC158 572 ·159 
LA3026 514·179 MCC233 394· 48 
LA3045 514·119 MCC263 521· 3 
LA3046 514·120 MCC401 521· 55 
LA3049 515· 7 572· 36. 

524·116 572· 48 
LA3086 514·121 ' 572· 56 
LHOO71 573· 27 MCC402 521· 56 
LP1000 571·135 572· 37 , 116· 7 572· li7 
LP2000 524 ·~63 , MCC450 572· 38 

572 ·150 572· 58 , 104· 3 MCC550 573·136 , 104· 3 MCC555 561· 47 
LP2001 524·164 MCC560 573·135 

572·151 MCC5S0 522·131 
LP2700 ~24·166 

572 ·153 Micro NetwOrks 
LS1495 572· 80 
LS1496 571· 57 AOC80A·l0 373· 80 

~ Indicates page number in APPlication NOle Directory 
* Indicates additional data is provided on the page noted 

DevIce P.ge-Un. D ..... P .... Un. 

AOC80A·12 374· 42 MN413H , 377· 78 
OAC80/CCO 377· 90 MN502 373· 7 
OAC85/CBI 378· 87 , 108· 16 
OAC85/CCO 377· 91 MN502H 373· 8 
MN2000 573· 20 MN503 3.73· 36 
MN2001 673· 21 MN503H 373· 37 
MN2002 573· 22 MN504 373· 32 
MN2003 573 - 23 MN504H 373· 33 
MN2004 573· 32 MN5060 373· 60 
MN2005 573· 33 MN5060H 373· 61 
MN3000 376· 59 MN5061 373· 17 
MN3000H 376· 60 MN5061H 373· 18 
MN3001 376· 61 MN5065 373· 42 

376· 62 MN5065H ,373· 43 
MN3001H 376· 63 ,MN5066 373· 34 
MN3002 376 i 42 MN5066H 373· 35 
MN3002H 376· 43 MN507 ' 373· 38 
MN3003 377· 37 MN508 373· 9 
MN3003H 377· 38 MN508H 373· 10 
MN3004 377· 40 MN509 373· 41 
MN3004H 377· 41 MN510 373· 11 
MN3005 377· 25 MN510H 373· 12 
MN3005H 377· 26 MN5100 373· 24 
MN3006 376· 65 MN5100H 373· 25 
MN3006H 376· 66 MN5101 373,· 63 
MN3007 377· 42 MN511 373· 39 
MN3007H 377· 43 MN511H 373· 40 
MN3008 376'· ,38 MN5120 373· 30 

~ 108· 12 MN5120H 373· 31 
MN3008H 376· 39 MN5121 373· 54 
MN301 376· 16 MN5121H 373· 57 
MN301H 376· 17 MN5122 373· 58 
MN3010 376· 23 MN5122H 3i3· 59 
MN3010H 376· 24 MN5123 373· 6 
MN3013 376· 45 MN5130 373· 28' 
MN3014 376· 41 MN5130H 373· 29 
MN3020 376· 51 MN5131 373· 46 
MN3020H 376· 52 MN51314 373· 47 
MN306 376· 53 MN5132 373· 48 
MN3100 377· 28 MN5132H 373· 49 
MN311 377· 92 MN5133 373· 4 
MN311H 377· 93 MN5133H 373· 5 
MN312 378· 18 MN5140 373· 26 

~ 108· 15 MN5140H 373· 27 
MN312H 378· 19 MN5141 373· 50 
MN312R 378· 24 MN51414 373· 51 
MN319 377· 9 MN5142 373· 52 
MN3210 378·, 69 MN51424 373· 53 
MN3211 378· 79 MN5143 373· 2 
MN3212 378· 17 MN5143H 373· 3 
,MN325 377· 29 MN5200 373· 89 
MN328 376· .A4 , 108· 16 
MN328B 316· 64 MN5201 374· 17 
MN329 377· 39 MN5201H 374·,'8 
MN3300 379· 13 M~5202 ' 374· 19 
MN333 376· 54 M 5202H , 374· 20 
MN33S 376· 67 MN5203 373· 90 
MN343 SJ3· 75 MN5203H 373· 91, 
MN360 378· 77 MN5204 374· 21 
MN360H .378· 78 MN5204H 374· 22 
MN362 378· 67 MN5205 374 ·'23 
MN362H 378· 68 MN5205H 374· 24 
MN364 378· 75 MN5206 374· 5 
MN364H 378 - 76 MN520BH 374· 6 
MN366 '378· 63 MN5210 373· 83 
MN366H 378· 64 , 108· 16 
MN370 378· 99 MN5210H' 373· 84 
MN370H 378·100 MN5211 374· 9 
MII371 378· 43 MN5211H 374· 10 
MN371H 378· 44 MN5212 374 - 11 
MN3850 378· 71 MN5212H 374· 12 
MN3850H 378· 72 MN5213 373· 85 
MN3860 378· 95 MN5213H 373· 86 
MN3860H 378· 96 MN5214 374· 13 
MN410 377· 7 MN5214H 374· 14 
MN410H 377· 8 MN5215 374· 15 
MN411 377· 5 MN52t5H 374· 16 
MN411H 377· 6 MN5216 374· 3 
MN412 377· 79 MN5216H 374· 4 
MN412H ,377· 80 MN5250 373· 93 
MN413 377· 77 MN5250H 373· 94 

, 
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PRODUCT INDEX 
DevIce P .... Une Device P .... L1n. Device P .... Un. Device P .... Un. Device Page-Line Device Pag&-Line 

MitelSemiconduc- , SIL4060B 150- 3 L6530 618-108 6055 606- 10 MCSloo4 606- 17 Micro Networks tor 
(Cont'd) SIL4060BE 150- 4 L6531 618-109 6061 606- 9 MCS1005 606- 18 

SIL4000B 155-157 SIL4066B 364 - 58 L6560 617 - 25 6071 606 - 43 MCS1007 383 - 34 
MN5251 374 - 25 SIL4000BE 155-158 SIL4066BE 364 - 59 L6561 617 - 26 6072 606 - 44 , 92 - 19 

MN5251H 374 - 26 SIL400lUB 156- 47 SIL4068B 153-186 S6834-1 612 - 83 6073 606 - 79 MCS1008 383 - 31 

MN5262 374 - 27 SIL4oo1UBE 166- 4B SIL4068BE 153 -187 10149 163-107 6074 606 - 78 MCS1009 383 - 40 
MN5252H 374- 28 SIL4002UB 155-176 SIL4069B 149 - 31 610- 71 6200-1 624: 58 , 92- 18 

MN6253 374- 7 SIL4002UBE 155-177 SIL4069BE 149- 32 2170 616- 26 6201-1 624 - 59 MCS10l0 , 92- 19 

MN5253H 374- 8 SIL4oo7B 149- 84 SIL407QB 155- 15 615- 81 6205-1 625 - 38 MCS1020 1 92 - 18 

MN7100 373 - 45 SIL4oo7BE 149 - 85 SIL4070BE 155- 16 2180 615- 27 
6206-1 625- 39 

MCS1021 , 92 - 18 
6208-1 624 - 98 

571-121 SIL4009B 148-174 SIL4071B 155 -116 615- 80 6209-1 624 - 99 
MCS20J 7 606 - 39 

S1L4oo9BE 148-175 SIL4071BE 155-117 2180-4 614 ·127 6230-1 624 - 17 MCS2018 696- 92 

Mlcropac Industries SIL4010B 148-107 S1L4072B 155 ~ 84 5200-1 624 - 72 6231-1 624- 18 MCS2020 606- 86 

S1L4010BE 148-108 SIL4072BC 155- 85 5201-1 624 - 73 6235-1 625- 4 MCS2022 606 - 46 

42050-055 562 - 97 SIL401lUB 154- 99 SIL4073B 153-144 5205-1 625 - 47 6236-1 625- 5 MCS2023 624- 6 

42050-109 563 - 85 SIL4011UBE 154-100 SIL4073BE 153-145 5206-1 625 - 48 6240-1 612 - 73 MCS2024 606 - 77 
42050-128 564- 22 SIL4012UB 154- 22 SIL4075B 155- 98 5208-1 624 -106 626 - 4 MCS2025 606 - 93 I" 

42050-148 564 -, 23 SIL4012UBE 154- 23 SIL4075BE 155- 99 0209-1 625 - 3 6241-1 612 - 74 'MCS2026 624- 10 

42050-158 564 - 76 SIl4013B 153- 4 SIL4077B 155- 57 5235_1 625- 9 626- S MCS2026-002 , 123 - 2 

42050-168 564 - 77 SIL4013BE 153· 5 SIL4077BE 155- 58 ,5236-1 625- 10 62481 625 - 95 MCS2102 632 -106 

42050-188 564 -109 SIl4014B 159- 22 SIl4078B 155-141 5240-1 612 - 76 62485-1 612- 32 'MCS2104 632 - 33 

42050-208 565- 13 SIL4014BE 159- 23 SIL4078BE 155-142 626- 7 6249-1 625- 96 MCS6502 869 -145 

42050-224 565- 14 SIL4015B 158-177 SIL4081B 153-164 5241-1 612 - 77 62495-1 612 - 33 MCS6503 869 -146 

.42050-244 565- 54 SIL4015BE 158-178 SIL4081BE 153-165 626- 8 6250-1 626 - 29 MCS6504 869 -147 

42050-264 565- 55 SIL4016B 364- 71 SIL4082B 153 -127 5248-1 612- 63 6251-1 626 - 30 MCS6505 869 -148 

S 
42050-284 565- 58 SIL4016BE 364- 72 SIL4082BE 153-131 625 -106 6252-1 626- 31 MCS6506 869 -149 

4205Q-304 565- 62 SIL4017B 150-182 SIL4098B 158- 31 5249-1 612- 64 6253-1 626 - 32 MCS6512 869-150 

42050-324 565- 66 SIL4017BE 150-1'83 SIL4098BE 158- 32 625-107 6255 627 - 13 MCS6514 869-151 
'- 42050-344 565- 69 SIl40188B 151-187 SIL4502B 149- 62 5250-1 626' 34 6260 627' 5 MCS6515 869 -152 

42050-364 565 - 72 SIL40188BE 151-188 Sll4502BE 149- 63 5251-1 626 - 35 6261 627 - ,7 MCS6520 869 -167 , 
42050-510 562 - 98 SIL4019B 154-145 SIL450'8B 156-180 5252-1 626- 36 6275 627 - 80 872 - 25 

42050-610 563 - 22 SIl4019BE 154-146 SIl4508BE 156-181 525.3-1 626 - 37 6276 627 - 81 MCS6522 869 -168 

-_ 42050-710 563 - 26 SIL4020B 149-177 SIl4510B 151 - 21 5255 627 - 12 6280"1 613- 27 872 - 26 
626 - '81 

42050-810 563- 65 SIL4020BE 149-178 SIL4510BC 151 - 22 5258-1 ' 613- 39 
6281-1 613- 31 

MCS6530 '869-162 

42051 567 - 87 SIL4021B 159- 45 SIL4511B 152 -135 5260 627- 4 
626 - 82 

MCS6532 869-163 

42051-055 566- 3 SIL4021BE 159- 46 380-143 5261 627- 6 6284-1 613 - 28 
MPS2529 522 - 76 

42051-065 566 - 46 SIL4022B 151-162 SIl4511BE 152-136 5275 627 - 83 626 - 83 
MPS7100 523-175 

42051-075 566- 47 SIL4022BE 151-163 380-144 5276 627 - 84 6285-1 613- 32 MTS1001 628- 24 

42051-085 566: 66 SIL4023UB 154- 60 SIL4512B 157 -170 5280-1 613- 35 626- 84 MTS1002 632 - 36 

42051-095 566- 77 SIL4023UBE 154 - 61 SIL4512BE 157 -171 626 - 91 6286 ' 627 - 15 MTS1016 628 - 14 

42051-105 566- 80 SIL4024B 149-124 SIL45148 152- 70 5281-1 613- 38 6286-1 613- 29 MTSll02 632 -101 
42051-124 566 -107 SIL4024BE 149-125 S1L4514BE 152 - 69 626- 92 626 - 85 MTS2013 628- 31 
42051-144 566-108 SIL4025UB 156- 15 SIL4515B 152- 84 5284-1 613-36 6281-1 613 - 33 MTS2100 628 - 80 
42051-154 567 - 26 SIL4025UBE 156- 16 SIL4515BE 152 - 85 '626- 93 6290 606- 45 MTS2103 632 - 39 
42051-164 567 - 27 SIL4027B 153- 81 SIl4516B 150- 75 5285-1 626- 94 6292 606- 91 MTS2105 632 - 68 
42051-184 567 - 43 SIL4027BE' 153- 82 SIl4516BE 150- 76 5286 627- 14 6300-1 610- 85 MTS2107 633 - 11 
42051'204 567 - 50 SIl4028B 152- 29 SIL4518B 150-160 5286-1 613- 37 6301-1 610- 86 MTS2108 63~- 18 
42051-223 567- 51 SIL4028BE 152- 30 SIL4518BE 150-161 626 -95 6305-1 61i- 93 
42051-243 567- 71 SIl4029B 15'1-138 SIL4520B 150- 48 5287-1 613- 40 6306-1 611- 94 Mostek 
42051-263 567 - 72 SIL4029BE 151-139 SIL4520BE 150- 49 626 - 96 6308-1 611- 33 
42051-283 567 - 74 SIl4030B 155- 13 SIL45,28B ;58 - 33 5290 606 - 42 6309-1 611- 34 F8 , 124-15 
42051-303 567 - 75 SIl4030BE 155- 14 SIL45288E 158- 34 5292 606- 90 6330-1 610- 18 , 124 - 16 
42051-323 567 - 79 SIL4035B 158-132 SIL4901B 156- 49 5300-1 611- 20 6331-1 610- 19 11 126- 8 
42051-343 567 - 82 SIL4035BE 158-133 SIL4901BE 156- 50 5301-1 611- 21 6340-1 611- 45 , 128 - 8 
42051-363 567 - 85 SIL4040B 149-153 SIL4902B 155-178 5305-1 612- 5 6341-1 611- 46 , 128- 9 

SIl4040BE 149-154 SIL4902BC 155-179 5306-1 612- 6 6350-1 612- 90 , 128- 10 

Micro Power SIL4042B 156-113 SIL4911B 154-101 5308-1 611- 43 6351-1 612- 92 , 128 -11 

Systems SIL4042BE 156-114 SIL4911BE 154-102 5309-1 ,611- 44 6352-1 612- 91 MK1002 633- 8 
SIl4043B 156-159 SIL4912B 154- 24 5330-1 610 - 36 6353-1 612- 93 MK1007 628- 18 

MPS301 514- 11 Sll4043BE' 156-160 SIl49128E 154- 25 5331-1 610- 37 65110 11 128- 5 MK2000 625- 16 
MPS302 514- 12 SIL4044B 156-137 SIL4923B 154- 62 5340-1 611· 48 6530 618- 49 MK2002 606- 21 
MPS303 514- 13 SIL4044BE 156-138 SIL4923BE 154- 63 5341-1 611- 49 

6531 618- 50 
MK2300 625 - 17 

MPS310 514- 14 SIl4046B 160- 8 SIl4925B 156 - 17 5350-1 613- 6 
6560' 616- 81 

MK2302 606 - 25 
MPS311 514- 15 559 - 52 SIL4925BE 156- 18 5351-1 613- 8 

6561 616- 82 
MK2400 625- 13 

MPS312 614- 16 SIL4046BE 160- 9 SIL4968B 153 -120 5352-1 613- 7 
67001 169-148 

MK2408 606- 28 
MPS318 514- 40 S1L4049B 149- 7 SIL4968BE 153-121 5353-1 613- 9 

869: 83 
MK2500 625 - 75 

MPS350 514 - 34 SIl4049BE 149- 8 SlL4978B 155- 79 5530 618- 78 
6701 169-146 

626 - 24 
MPS351 ,514 - 35 SIl4050B 148-131 SIL4978BE 155- 80 5531 

11 128- 6 
6,18 - 79 67110 869 - 86 MK2503 607, 10 

MPS352 514- 36 SIL4050BE 148-132 5560 617- 3 871-177 ' 607 -'43 
MPS358 514- 44 SIL4051B 371- 19 Mitsublshi Interna- 5561 617 - 4 67116 869-102 M/(2600 625 - 76 
MPS5003 521- 4 SIL4051BE 371- 20 tion.al 57001 169-147 6717 869 - 88 626 - 25 
MPS6oo7 375- 23 Sfl4052B 370- 81 

- \ 869- 82 6718 869 - 93 MK2601 607- 11 
MPS6010 '572-171 SIL4052BE 370- 82 M58710S 870-143 5701 lE!9-145 67401 608 - 65 607 - 44 
MPS5014 521- 5 SIl4053B 366 - 90 11 128- 6 . 869- 91 MK28oo0 627 - 76 
MPS7104 375 - 22 SIL4053BE 366- 91 Monolithic 57110 86!!- 85 67516 869 - 99 627 - 95 
MPS7111· 522 -184 SIL4055B 380- 14 Memories, Inc. 871-176 67558 869 - 96 MK300oo-3 626 - 52 
MPS7139 559 - 80 

i 
380-166 57116 869-101 6887-1 626- 86 MK31000-3 627 - 60 

MPS7149 559- 81 SIL4056BE 380-167 L5530 619- 3 57401 608- 64 MK3200 627 - 98 
7145 527 - 97 SIl4056B 380- 19 L6S31 619 - 4 869- 90 MOS Technology MK34000-3 627 - 34 
7155 527 - 98 380-161 L5560 617 - 32 57516 869 - 98 MK3602 611 - 79 
7175 527 - 99 SIL40568E 380-162 L5561 617 - 33 57588 869 - 95 MCSloo3 202 - 66 MK3702-1 611- 53 

Arranged alphanumerically from left to right 
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Ie MASTER 
Device Page-Line Device Page-Line 

Mostek (Cont'd) 3870 866· 23 

MK3702·2 611· 57 Motorola Semicon-
MK3702·3 611· 61 ductor 
MK3820 866· 37 
MK3850 866· 15 ,.A7915C 567· 19 
MK3851 866· 20 LF155' 529· 75 
MK3852 866· 32 LF155A 536· 34 
MK3853 866· 35 LF156A 536· 44 
MK3854 866· 26 LF157A 537· 4 
MK3861 866· 29 LF355A 536· 35 
MK3880 867 ·110 LF356A 536· 45 
MK3881 867·120 LF357A 537· 5 
MK3882. 867·114 LM2101 553· 20 
MK3883 867 ·117 LM2201 553 - 21 
MK3884 867 -123 MCC1486 381 - 51 
MK4006 614- 45 MCC1487 381· 52 
MK4007 618- 6 MCC667 167 - 82 
MK4008 614 - 47 MCM10140 163 - 69 
MK40223 614-125 617 - 43 
MK4027 , 122- 3 MCM10142 163 - 54 
MK4027-2 614- 65 617 - 44 
MK4027-3 614- 88 MCM10143 163· 44 
MK4027-4 615· 51 616· 42 
MK4096 , 122· 4 ~ 93 - 12 , 128· 7 , 93 - 12 
MK4096-11 .615 - 82 MCM10144 163 - 87 
MK4096-16 615- 52 617·103 
MK4096-6 614 -124 MCM10145 163- 50 
MK4096-85 615- 83 616· 69 
MK4102 622 - 65 MCM10146 163- 98 
MK4HlJ2-1 622 - 28 621· 48 
MK4102-6 621-106 , 91- 18 
MK4102-8 621 -101 , 91· 18 
MK4104 623 - 50 MCM10147 163 - 78 
MK4116·2 615·100 617· 68 
MK4116-3 615-101 MCM10148 163· 60 
MK4116-4 615·106 617· 45 
MK4200 , 122 - 2 MCM10149 163·t08 
MK4200-11 615· 84 610- 70 
MK4200-16 615 - 53 MCM10415 621- 49 
MK4404 623 - 17 MCM10416A 163 - 99 
MK5002 202· 45 MCM14505A 157 - 43 
MK5005 202 - 46 MCM14505BA 617 - 40 
MK5007 202· 47 MCM14505BC 617·41 
MK50075 522·· 77 MCM14505C 157 - 44 
MK5009 '202 - 96 MCM14524 157 -130 , 127 - 18 MCM1'4524A 624· 34 
MK50101 522· 78 MCM14524C 624· 35 
MK50102 522 - 79 MCM14537 157 - 66 
MK50103 522 - 80 MCM14537A 617 - 96 
MK50104 522: 81 MCM14537C 617 - 97 
MK50240 524· 99 MCM14552 157 - 74 , 106· 8 MCM14552A 617· 56 
MK50241 524 ·100 MCM14552C 617 - 57 
MK50242 524·101 MCM4000 , 123· 3 
MK50250 522 -185 MCM4002L 624· 21 
MK50253 522 -186 MCM4002P 624· 22 
MK50254 522 -187 MCM4003A 624 -. 25 
MK50280 522 - 82 MCM4004A 624 - 57 
MK50314 522 - 83 MCM4064 617 - 14 
MK50321 522· 84 MCM4067A 607 - 40 
MK50361 523 - 13 MCM4068A 607 - 41 
MK50362 523- 14 MCM4069A 607 - 58 
MK50380 523- 15 MCM4070A 607 - 63 
MK50381 523· 16 MCM4303A 624· 26 
MK50395 202 - 78 MCM4364 617· 15 , 90- 19 MCM5003 , 121· 1 , 90- 20 MCM5003A 610- 64 
MK50396 202· 79 MCM5004 , 121 - 1 , 90- 19 MCM5004A 610· 55 
MK50397 202 - 80 MCM5303A 610 - 56 , 90· 19 MCM5304A 610 - 57 
MK50398. 202· 81 MCM65317 627 - 53 
MK50399 202 - 82 MCM6560 626· 42 
MK50440 527 ·100 627 - 26 
MK5065 , 128· 7 MCM6561 607 - 80 
MK5085 560·156 MCM6562 607- 81 
MK5086 560-157 MCM6&70 606- 48 
MK6820 870- 61 , 120- 2 

872· 27' MeM6571 606· 47 
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, 120· 2 MC10133 162 ·179 
MCM6571A 606· 49 MC10134 163· 31 
MCM6572 606· 50 MC10135 161·159 
MCM6573 606· 51 , 93· 17 
MCM6574 606· 52 MC10136 161· 63 
MCM6575 606· 53 , 91· 1 
MCM6576 606· 54 MC10137 161· 78 
MCM6577 606· 55 , 91· 1 
MCM6578 606· 56 MC10138 161· 70 
MCM6579 606· 57 MC10139 610· 2 
MCM6580 606· 80 MC10141 163·150 
MCM6581 606· 81 630· 58 
MCM6583 606· 82 MC10153 163· 6 
MCM6590 627· 69 MC10158 163 -135 
MCM6591 607 - 86 MC10159 163-141 
MCM6604 615- 85 MC10160 164- 61 
MCM6604·2 614 -126 , 91· 18 
MCM6604-4 615 - 54 MC10161 161 - 96 
MCM6605 , 122- 5 MC10162 161 - 88 , 122 - 9 MC10163 164· 69 
MCMlj605A 615 - 55 383· 9 
MCM6605A·l 614 - 66 MC10164 163 -115 
MCM6605A·2 614· 89 MC10165 164- 49 
MCM6616 615 ·116 MC10166 161· 43 
MCM6616-2 615 -107 MC10168 163· 11 
MCM6616-4 615 -112 MC10170 164· 55 
MCM6810A 617· 77 MC10171 161-110 

870 - 84 MC10172 161 -103 
MCM6810A-l 617 - 78 MC10173 163 - 37 
MCM6830 626 - 69 MC10174 163 -127 
MCM6830A 626 - 63 MC10175 163 - 16 

870· 88 MC10176 161 -145 
MCM68308 870· 89 MC10177 163 -160 
MCM68316E ~ 627 - 54 MC10178 161 - 55 
MCM68317 870 - 93 MC10179 . 161 - 36 
MCM6832 627· 61 , 94- 3 
MCM68708 870 - 74 MC10180 161 - 10 
MCM7001 621 - 54 , 94· 3 
MCM7001-1 621· 67 MC10181 161· 22 
MCM7640 612 - 48 , 93- 18 
MCM7641 612 - 49 , 94 - 3 
MCM7642 613 - 4 MC10182 161· 16 

' MCM7643 613- 5 MC10183 161 - 31 
MC10l00 162· 66 MC1018.6 161 -1.53 
MClOl01 162 -102 MC10190 163 -177 

~ 94- 1 MC10191 163 -163 
MC10102 162·117 MC10193 164· 70 
MC10103 162 -110 383 - 10 
MC10l04 161 -173 MC10194 164 - 44 
MC10l05 162· 91 MC10195 161· 50 
MC101D6 162· 56 MC10197 161 -166 
MC10l07 162 - 18 MC10210 162 - 33 , 91 - 18 MC1D211 162 - 46 
MC101 09 162· 82 MC10212 162 - 72 
MC10110 162- 32 MC10216 164- 17 
MC10111 162 - 45 f 93 - 20 , 91 - 19 MC1023 ~ 94-1 
MC10113 162 - 11 ~ 94- 2 
MC10114 164- 15 MC10231 161 -134 
MC10115. 164 - 33 MC1026 ~ 94- 2 , 93- 20 MC10287 161 - 29 
MC10116 164- 16 MC1030 , 91 - 18 

~ 93· 20 MC10501 162 -103 , 94· 1 MC10502 162 -118 
MC10117 162 -159 MC10504 161 -174 
MC1011.8 162 ·137 MC10505 162· 92 
MC10119 162 -127 Mel0506 162· 57 
MC10121 .162-148 MC10507 162· 19 
MC10123 161 ·121 MC10509 162· 83 , 91· 19 MC10514 164· 19 
MC10124 163 ·183 MC10515 164· 34 , 93· 20 MC10516 164 - 18 
MC10125 163 ·170 MC10517 162 ·160 , 93 - 20 MC10518 162 ·138 
MC10128 161 ·116 MC10519 162·128 , 93· 20 MC10521 162-149 
MC10129 164- 40 MC10524 163-184 , 93· 20 MC10525 163 ·171 
MC10130 162 -170 MC10530 162 ·171 
MC10131 161 -13.3 MC10531 161 -135 
MC10132 163-25 MC10533 162 ·180 

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

Device Page-Line Device Page-Line 

MC10535 161·160 526· 97 
MC10536 161· 64 MC1352 527· 3 
MC10537 161· 79 ~ 106· 1 
MC10541 163 ·151 MC1353 527· 21 
MC10560 164· 62 , 106· 1 
MC10561 161· 97 MC1355. 523· 24 
MC10562 161· 89 ~ 105· 11 
MC10564 163 ·116 MC1356 523· 47 
MC10571 161 ·111 MC1357 526· 98 
MC10572 161 ·104 , 105· 11 
MC10574 163 ·131 MC1358 526· 99 
MC10575 163· 17 MC1364 524·177 
MC10576 161 ·146 MC1370 525· 80 
MC10579 161· 37 MC1371 525- 81 
MC·l0580 161- 13 MC1375 523· 48 
MC10581 161· 23 MC1384 521· 98 
MC10616 164· 20 MC1385 521· 79 
MC10631 161 ·136 MC1391 526- 11 
MC10800 161· 27 MC1394 526 - 12 

871 ·165 MC1398 525 - 82 
MC108Ql 871 -167 MC1399 525 - 83 
MC10802 871 ·171 MC14000 , 95- 6 
MC10803 871 ·169 MC14000A 155-159 
MC12000 559 - 20 MC14000C 155-160 
MC12002 559 - 22 MC14001A 156 - 51 

571 - 61 MC14001 BA 156 - 53 
MC12012 559·142 MC14001BC 156· 54 
MC12013 559 -149 MC14001C 156 - 52 
MC12014 559 - 8 MC14002A 155·180 
MC12020 559· 32 MC14002BA 155·182 
MC12021 559· 33 MC14002BC 155-183 1 
MC12040 559 - 44 MC14002C 155 -181 
MC12060 559 - 10 MC14006BA 159-104 , 113 - 3 631· 13 
MC12061 559 - 13 MCl4006BC 159 -105 , 113 - 3 631 - 12 
MC12502 559· 23 MC14007BA 149- 86 

571.· 62 MC14007BC 149 - 87 
MC12513 559 -150 MC14008BA 148- 12 
MC12520 559 - 34 MC14008BC 148· 13 
MC12521 559 - 35 MCl4011 ~ 113· 15 
MC12540 559 - 45 MC14011A 154-103 
MC12560 559 - 11 MC14011BA 154·;05 
MC12561 559 - 14 MC14011C 154-104 
MC1302 524· 53 154-106 
MC1303 522· 28 MC140"2BA 154 - 26 
MC1304 523 -117 MC14012BC 154 - 27 
MC1305 523 -118 MCl4013 , 106· 16 

,MC1306 521· 97 MC14013BA 163· 6 
MC1307 523 -119 MC14013BC 153- 7 
MC1310 523-120 MC14014BA 159" 24 
MC1312 523 ·164 MC140148C 159· 25 
MC1314 523 ·165 MC14015A 630-110 
MC1315 '523-166 MC140158A 158 -179 
MC1323 525 - 74 MC14015BC 158·180 , 107 - 10 630-104 
MC1324 525 - 75 MC14016BA 364 - 73 
MC1326 525 - 76 MC14016BC 364 - 74 
MC1327 525 - 77 MC14017BA 150·184 
MC1328 525 - 78 MC14017BC 150-185 
MC1329 525· 79 MC14018BA 151 ·189 
MC1330 526-184 MC14018BC 152· 4 

~ 107- 1 MC14020BA 149 ·175 
MC1331 526· 96 MC14020BC 149 ·176 

526·185 MC14021B 631 ·118 , 107· 6 MC14021BA 159- 47 , 107- 6 MC14021BC 159· 48 , 107 - 9 631 ·108 , 107 - 9 MC14022BA 151 -164 
MC1344 526 - 67 MC14022BC 151-165 
MC1349 526 ·186 MC14023A 154 - 64 
MC1350 513 - 14 MC14023BA 154- 69 

523 - 23 MC140238C 154- 70 
526 -186 MC14023C 154 - 68 , 105- 11 MC14024BA 149-126 , 105· 11 MC14024BC 149 -127 , 105- 11 MC14025A 156· 19 

~ 106 - 1 MC14025BA 156- 21 , 106- 1 MC14025BC 156· 22 , 106· 1 MC14025C 156- 20 
MC1351 523 - 46 MC14027BA 153· 83 
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PRODUCT INDEX 
Device Pege-Llna Device , Pege-Llna Davice Pege-Lln. Davice Pege-Lina Davice Pege-Llna Davice Pege-Lina 

Motorola Semicon- MC14D82BA 153 -132 375 - 28 MC14538BC 158 - 38 MC14584BC 160.-123 MC159D 512 - 40. 

ductor (Cont'd) MC14D82BC 153 -133 MC1444 398-159 MC14539BA 157 -162 MC14585BA, 148- 77 513 - 17 
MC14D93BA 160.-138 MC1444D 522 -155 MC14539BC 157 -163 MC14585BC 148- 78 MC159DG , 10.2 - 14 

. MCI4D27BC 153 - 84 MC14D93BC ' 160.-139 527-101 MC1454 521 - 99 MC1463G 570. - 41 MC1594 572 - 83 
MC14D28BA 152 - 31 MC141D 513 - 15 MC1445 512-156 MC14541A 561 - jlD MC1463R 570. - 42 MC1595 572 - 85 
MC14D28BC 152 - 32 MC1411 397 - 39 , 10.3-. 9 MC14541BA lp8- 50. 570. - 43 , 112 - 10. 
MC14D32BA 148- 3D 515- 39 , 103- 10. 160.-163 MC1466 570. - 24 MC1596 571 - 60. 
MCI4D}2BC 148- 31 MC1412 397 - 50. MC1445D 158- BD MC14541BC 158 - 51 , 115 - 2 , 112, 2 
MC14D34B 631 - 95 515-40. MC14452 158 -10.2 160.-164 MC1468 567 - 98 MC16Dl 165- 93 
MC14D34BA 159- 80. MC1413 397 - 24 MC1449D 16D.- 24 MC14541C 561 - 91 MC1468L 570. - 75 MC16D2 165- 91 

MC14D34BC 159- 81 515- 41 MC1449DE 160.- 25 MC14543 , 95- g MC1468R 570. - 80. MC16D3 165- 88 

631 - 92 MC1414 519· 1 MC145DD , 88 - 12 MC14543BA 152 -151 MC1469G 569 - 37, MC16D4 165-114 

MC14D35BA 158-134 , 104- 16 MC145D1A 153 -190. 380. -17 MC1469R 569· 38 1I1C16D5 165· 59 
,- 630. - 92 MC1416 397 - 32 156· 90. 380. ·158 MC1488 385 - 49 MC1648 165 ·119 
MC14D35BC 158-135 515· 16 MC145D1C 153 ·191 MC14543BC 152 ·152 MC1489 388· 46 559 -171 

630. - 83 515 - 42 156- 91 380.- 18 MC1489A 389· 8 , 113· 2 
MC14D38BA 148- 39 MC1416DBA 150.-123 MC145D2BA 149 - 64 380. -159 MC1494 ,572- 82 , 113 -2 
MC14D38BE 148· 40. MC1416DBC 150.-124 MC145D2BC 149 - 69 MC14549BA 160.- 78 MC1495 572 - 84 MC165D 165-10.9 
MC14D4D , 10.6- 16 MC14161BA 150. - 17 MC145D3BA 148 -167 MC14549BC 160.· 79 , 112 - 10. , 93- 20. 
MC14D4DBA 149 ·155 MC14161BC 150.- 18 MC1.45D3BC 148·168 MC1455 561 - 48 MC1496 571 - 59 MC1651 165·110. 
MC14D4DBC 149 -156 MC14162BA 150.-144 MC145D6BA 154 -171 MC14553BA 151· 91 , 112 - 2 MC1654 165 - 33 
MC14D42BA 156-115 MC14162BC 150.-145 MC145D6BC Hi4-172 MC14553BC 151· 92 MC15D5 375· 26 MC1658 165 -10.2 

MC14D428C 156-116 MC14163BA 150.- 34 MC145D7A 155 - 17 MC14554BA 148· 3 MC15D6 376- 9 559,-172 

MC14D43BA 156 -161 MC14163BC 150.· 35 MC145D7C 155- 18 MC14554BC 148- 4 MC15D7 571 - 43 , 112.- 17 
MC14D43BC 156 -162 MC14174BA 153 - 6~ MC145o.8A 15,B-182 MC14555BA 152 - 98 MC15D8 , 90.- 16 , 112 - 17 
MC14D44BA 156-139 MC14174BC 153- 64 MC14508C 156 -183 . MC14555BC 152- 99 MC15D8-8 376 - 34 MC166o. 165 - 83 
MC14D44BC 156·140. MCI4175BA 153· 29 MC1451DBA 151 - 23 MC14556BA 152 -109 MC151D 513 - 16 , 93 - 21 
MC14D46BA 160.- 10. MC14175BC 153- 3D MC1451DBC 151· 24 MC14556BC 152 -lID MC151D4 559 - 82 MC1661 , 93 - 21 

559- 53 MC14194BA 158·161 MC145.11 , 95· 9 MC14557B 632· 61 MC15106 559 - 83 MC1662 165 - 79 
MC14D46BC 160.- 11 MC14194BC 158 -162 MC14511BA 152 -133 M,C14557BA 159 ·147 MC151D9 559 - 84 , 93.· 21 
MC14D46BM 559·.54 MC142D 551' 2 380.·145 632 - 56 MC15112 559· 85 , 94- 1 
MC14D49BA 149- 9 , 97· 12 MC14511BC 152'134 MC14557BC 159 -148 MC1514 518 - 19 MC1663 , 93 - 21 
MC14D49BC 149- 10. MC1422 661· 69 380.-146 MC14558BA 152· 54 , 95 - 7 MC1664 165- 75 
MC14D5 375· 25 MC143D 1 10.0.- 1 '- MC14512A )57 ·172 MC14558BC 152 - 55 , 104 - 16 , 93 - 21 , 111- 11 , 10.0· 7 MC14512C 157 ·173 MC14559 ~ 109· 1 MC152D 550.- 19 MC1665 , 93 - 21 

~ 111 - 12 MC1431 , 10.0.· 1 MC14514BA 152 - 71 MC1455'9BA 160.- 72 , 97· 12 MC1666 165- 61 , 128- 13 , 10.0.- 7 MC14514BC 152- 72 MC14559BC 160.- 7.3 MC153D 545 - 38 MC1668, 165- 96 
MC14D5DBA 148·133 MC1433 , 10.0.- 1 MC14515BA 152 - 86 MC1456 549 - 38 , 10.0.- 1 /;1C167D 165- 47 
MC1405DBC 146-134 , 10.0- 3 MC14515BC 152- 87 , 99- 21 , , 10.0.· 7 MC1672 165 - 66 
MC14D51BA 371 - 21 MC1435 , 10.0.- 5 MC14516BA 150.- 77 , 10.8- 18 MC1531 , 10.0.· 1 MC1674 165· 70. 
MC14051BC 371 - 22 MC1436 530.· 85 ¥C14516BC 150. - 78 MC1456C 550.· 24 , 10.0.· 7. MC1678 165· 41 
MC14D52BA 370.- 83 549 - 40. MC14517BA 1.59-130. MC14560 , 87 - 13 MC1533 , 10.0.· 1 MC1688 165· 89 
MC14052BC 370. - 84 MC1436C 530.- 81 632 - 65 MC1456DBA 148 - 87 , 10.0.- 3 MC169D 165· 52 
MC14D53A 366 - 92 550.-' 22 MC14517BC 159 -131 MC1456DBC 148- 88 MC1535 , 100.- 5 20.2 -152 
MC14D53C 366 - 93 ,MC1437 555- 41 632 - 64 MC14561 1 87 - 13 MC1536 530. - 96 MC1692 165-116 

MC14D6 376· 8 MC1438 512 - 27 MC14518BA 150'162 MC14561BA( 148 - 90. 543- 13 ~ 93· 20. , 10.8· 20. MC1439 548- 13 MC14518BC 150.·163 MC14561BC' 148· 91 MC1538 512 - 28 MC1694 165 -106 , 115- 2 , lDd· 2 MC14519BA ' 154-147 MC14562B 633 - 29 MC1539 541 - 9 630.· 77 
MC14066BA 364· 60. , 10.0.· 4 155- 61 MC14562BA 159·135 , 10.0.' 2 MC1696 165- 43 
MC14D66BC 364 - 61 , 10.0.· 6 '157 -150. MC14562BC 159 -136 , 10.0.- 4 20.2 - 38 
MC14D68BA 15.3-188 MC144D 397· 68 MC14519BC 154-148 MC14566BA 151-180. , 10.0.· 6 20.3 - 37 
MC14D68BC 153 ·189 , 10.3- 8 155· 62 MC14566BC 15\, -181 MC154D 397- 69 MC1697 165 - 39 
MC14D69BA 149· 33 MC144D8 160.-149 157 -151 MC14568BA 152 - 19 ; 

, 10.3- 8 . 20.2 ·164 

MC14D69BC 149 - 34 560.· 90. MC1452DBA 150.- 50. 160.- 85 MC1541 397 - 72 MC1699 165 - 37 
MC1407 571 - 42 MC144D9 160.·150. MC1452DBC 150· 51 559· 37 , 10.3- 7 20.2 -165 
MC14D7DBA 155- 19 560.- 91 MC14,521BA 158-106 MC14568BC 152· 20. MC1544 398 -160. MC17D9 544- 31 
MC14D7DBC 155· 20. MC1441 397 - 71 MC14521BC 158 -10.7 160.- 86 MC1545 512 -157 , 10.0.-1 
MC14D71A 155-118 , 10.3- 7 MC14522BA 151 - 48 559 - 38 , 10.3 - 9 MC17D9A 539· 27 
MC14D71BA 155·120. MC14410 160.-157 MC14522BC 151 - 49 MC14569BA 151-154 , 103 - 10. MC17EJ9C , 10.0.· '1 
MC14D71BC 155 -123 560.-158 MC14526BA 150·104 MC14569BC 151 ·155 MC1546 , 95 - 7 , 113 - 15 
MC14D71C 155'-119 MC14411 160· 51 MC14526BC 150.·105 MC14572 , 10.6- 16 MC1552G , 10.3 - 11, MC171D 516 -20. 
MC14D72BA 155- 86 MC14412 160.-152 MC14527BA 160- 42 MC14572A 149· 35 MC1553G , 10.3- 11 MC171DC 517· 21 
MC14D72SC 155· 87 560.·171 MC14527BC 160.· 43 156· 93 MC1554 521·100. 517- 22 
MC14D73BA 153-146' MC14415 160.-167 MC14528BA 158- 35 MC14572C 149 - 36 , 10.2- 6 MC1711 518 - 34 
MC14D73BC 153 -147 MC14415E 160.-168 MC14528BC 158 - 36 156 - 94 MC1555 561 - 49 MC1711C 519· 11 
MC14D75BA 155-10.0. MC14419 160.-159 MC14529A 370.- 75 MC1458 529· 51 MC1556 537- 56 MCl7.12 532 ·120. 
MC14D75BC 155-10.1 383- 19 371 - 11 , 10.8- 20. 541 - 24 539· 36 
MC14D76BA 153· 43 500-141 MC14529C 370. - 76 , 113 - 15 , 99· 21 MCl712C 545· 44 
MC14EJ76BC 153- 44 , 122· 8 371 - 12 MC1458C 555 - .46 , 99 - 21 MCl723 569 - 57 
MC14D77BA 155- 59 , 122 - 8 MC1453DBA 156- 96 MC1458S 555 -27 MC1558 554· 20. , 115- 2 
MCI4D77BC 155, 60. , 122· ,8 MC1453DBC 156- 97 MC1458DA 157 - -21 MC1558S 554- 40. MC1723C 569· 58 
MC14D78BA 155·143 MC14422 160.-155 MC14531BA 160.· 97 MC1458DBA 616- 5 MC1561G 569 - 78 MC1733 513- 18 
MC14D7,8BC 155·144 ,526· ,50. MC14531BC 160.· 98 MC1458DBC 616- 6 MC1561R 569· 80. MC1733C 513- 19 
MC14D8 1 90.- 16' MC14433 375· 13 MC14532BA 160.· 29 MC145BDC 157- 22 MC1563G 570.· 48 MC1741 529 - 31 , 10.9· 1 MC14435 160.· .81 MC14532BC 160.' 3D MC14581BA 148· 49 MC1563R 570· 49 544 - 45 , 115- 2 375· 27 MC14534 , 91· 3 MC14581BC 148·50. MC1566 570.· 25 r 544 _ 46 

MC14D8·6 376· 5 , 111: 11 MC14534BA 151·,25 MC14582BA 148-' 60. MC1568 567 - 99 MC1741C 546 -' 42 
MC14D8·7 376- 21 , 111·11 MC14534BC 151 ·126 MC14582BC .148- 61 MC1568L 570.- 76 MC1741S 545- 4 
MC14D8·8 376 - 33 , 111· 12 MC14536BA 160.·161 MC14583BA 160..,10.5 MC1568R 570.· 79 MC1741SC 546- 17 
MC14D81A 153:166 , 111,- 12 MC14536BC 160.·162 MC145B3BC 160.-10.6 MC1569G 569 - 79 ' MC1747 554- 19 
MC14D81C 153 -167 MC14435E 160.- 82 MC14538BA 158 - 37 MC14584BA 160.-122 MC1569R 569 - 81 MC1747C 555 -, 3 

I 

Arranged alphanumerically from left to right 
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Ie MASTER 
Device Page-Una Device pege::Une 

Motorola Semicon- MC3102 190-172 

ductor (Cont'd. MC3103 190-169 
MC3104 187 - 55 

MC1748 545- 19 MC3105 186- 4 
MC1748C 546 - 28 MC3106 183-103 
MCI776 531-108 MC3107 186- 49 

543 - 42 MC3108 170-172 , 106- 16 MC3109 171- 52 , 106- 16 MC3110 185- 6 
MCI776C 531-109 MC3111 183- 60 

546- 12 MC3112 185-120 
MC2257 399- 23 MC3115 184-120 , 92 - 2 MC3116 184-121 
MC2259 399- 16 MC3118 199- 34 , 92- 2 MC3119 199- 23 
MC2260 399 - 24 MC3120 189- 17 , 92- 2 MC3121 189-104 
MC2901 169-149 MC3122 189-147 
MC2901C 868 - 90 MC3123 188-114 
MC2901M 868- 91 MC3124 185- 75 
MC29'09C 868-102 MC3125 185- 76 
MC2909M 868 -103 MC3126 183- 72 
MC2915C 868-133 MC3128 179 - 54 
MC2915M 868-134 MC3129 179- 58 
MC2916C 868 -135 MC3130 199 - 12 
MC2916M 868-136 MC3131 187-149 
MC2917C 868 -137 MC3132 188· 53 
MC2917M 868 -138 MC3133 188· 17 
MC2918C 868 ·149 MC3134 188·163 
MC2918M 868 ·150 MC3150 179 ·115 
MC3000 186- 98 , 94· 7 
MC3OO1 184- 9 MC3151 179·116 
MC3D02 190·171 , 94· 7 
MC3003 190·168 MC3152 180· 24 
MC3OO4 187· 54 , 94· 7 
MC3OO5 186- 3 MC3153 180· 17 
MC3OO6 183·102 MC3154 179 ·165 
MC3007 186· 48 MC3155 179 -117 
MC3OO8 170·171 MC3160 181·172 
MC3OO9 171· 51 , 94· 7' 
MC3010 185· 5 MC3161 181· 46 
MC3011 183· 59 MC3162 181· 47 
MC3012 185·119 , 94· 7 
MC3015 184·118 MC3163 181· 48 
MC3016 184-119 MC3232A 394· 7 
MC3018 199- 33 MC3245 394 - 82 
MC3019 199· 22 MC3301 532. 52 
MC3020 189· 16 558· 49 
MC3021 189·103 MC3302 520- 47 
MC3022 189·146 MC3303 532 ·105 
MC3023 188·113 558· 28 
MC3024 185· 73 MC3310 523· 25 
MC3025 185· 74 MC3320 521· 80 
MC3026, 183· 71 MC3321 521- 81 
MC3028 179· 53 MC3340 524· 31 
MC3029 179· 57 MC3346 514-122 
MC3030 199· 11 MC3359 573 ·164 
MC3031 187·148 MC3360 521 ·101 
MC3032 188- 52 MC3370 573·165 
MC3033 188· 16 MC3380 203 -161 
MC3034 188·162 573- 41 
MC3050 179 ·112 MC3386 514·123 , 94· 7 MC3401 532· 44 
MC3051 179·113 55a· 56 , 94· 7 MC3403 532·106 
MC3052 180· 29 558· 34 , 94· 7 MC3408 376· 37 
MC3053 180· 16 MC3410 377·15 
MC3054 179·164 MC3410C 377· 17 
MC3055 179·114 MC3416 372· 21 
MC3060 181 ·171 , 115· 8 , 94· 7 MC3420 573· 42 
MC3061 181· 43 MC3423 572·161 , 94· 7 MC3425 524· 4 
MC3061P , 111· 10 MC3426 524· 5 
MC3062 181· 44 MC3430 398 ·136 , 94· 7 519· 33 , 113· 2 MC3431 398·137 
MC3063 181- 45 519· 34 
MC3100 186· 99 MC3432 398 ·138 
Me3101 184- 10 519· 35 

1234 

DevIce Page-Una DevIce Page-Una 

MC3433 398 -139 560- 39 
519- 36 , 97- 1 

MC3437 389 - 29 , 97 - 1 
MC3438 392 - 23 , 113 - 1 
MC3440 392- 6 

. , 113- 1 
MC3441 392- 7 MC4038 177-145 
MC3443 392- 8 , 95- 7 
MC3444 571 -144 MC4039 380 - 78 
MC3446 392 - 5 MC4040 177-150 
MC3449 200-172 , 95- 7 
MC3450 391 - 42 MC4041 199 -179 

1 122 - 5 383- 13 
MC3452 391- 44 MC4042 178- 7 , 122- 5 394.137 
MC3453 387 - 37 MC4043 394-139 
MC3456 561-108 , 95- 7 
MC3458 . 532 - 37 MC4044 200 - 32 

554- 52 559 - 42 
MC3459 394 - 49 , 97- 1 , 122- 5 , 97 - 1 
MC3460 394 - 50 , 112 - 17 , 122- 5 , 112- 17 
MC3461 398 -125 , 113- 1 
MC3466 394 - 77 , 113- 1 

561- 30 , 113- 2 
MC3467 512-168 , 113· 2 

572·156 MC4048 177·142 
MC3468 512·169 MC4050 175·165 

572 ·157 MC4051 175·166 
MC3471 557 - 32 MC4062 190-180 
MC3476 531·110 MC4300 193·122 

546· 13 398 ·107 
MC3486 391· 46 MC4304 191·161 
MC3487 387· 48 616· 58 
MC34g0 381· 22 MC4305 191-162 
MC3491 381· 43 616· 59 
MC3494 381· 23 MC4306 177·133 
MC3495 381· 11 MC4307 176 ·165 
MC3496 381· 12 MC4308 199·117 
MC3503 532 -107 MC4310 199-122 

557· 23 MC4316 175·146 
MC3510 377· 16 , 113· 1 
MC3520 573· 43 MC4317 175·147 
MC3523 572 ·162 MC4318 175·141 
MC3556 561·109 MC4319 175·142 
MC3558 653· 52 MC4324 ' 195·183 
MC3571 557· 33 560· 40 
MC4oo0 193 -121 , 97· 1 

398 ·106 , 97· 1 
MC4001 176 ·105 I 

, 113· 1 
199·182 , 113 - 1 

MC4004 191·159 MC4344 200· 33 
616· 53 559· 43 

MC4005 191·160 , 97· 1 
616· 54 , 97· 1 

MC4006 177·129 , 113· 1 , 95· 7 , 113· 1 
MC4007 176·164 MC4350 175 -167 , 95- 7 MC4558 554· 21 
MC4008 199·116 MC4558C 555· 22 , 91· 18 MC4741 556· 38 
MC4010 199-121 MC4741C 557· 40 , 91· 18 557· 55 
MC4012 196· 84 MC5400 186- 63 

630· 30 MC5401 186·179 , 123- 21 MC5402 190·102 , 123· 21 MC5403 186·180 
MC4015 182· 6 MC5404 170·137 
MC4016 175·144 MC5405 171· 17 , 97- 1 MC5406 178· 90 , 112· 17 MC5407 178· 46 , 113· 1 MC5408 183·168 , 113· 2 MC5409 184· 29 
MC4017 175-145 MC5410 185·161 
MC4018 175·139 MC54100 191· 35 , 97- 1 MC54107 180·190 , 113· 2 MC54121 195· 38 
MC4019 175·140 MC54145 176·115 
MC4022 170· 12 MC54150 195· 11 
MC4023 175· 92 MC54151 194· 95 
MC4024 195·182 MC54152 194· 31 

, Indicates page number in Application Nota Directory 
* Indicates additional data is provided on the page noted 

Davico Page-Line Device Page-Una 

MC54153 193-123 MC5535 398 - 59 
MC54155 176-180 MC5538 398 - 82 
MC54156 177- 23 MC5539 398 - 83 
MC54157 192- 82 MC6525 526- 51 
MC5416 178 - 69 MC6526 526 - 52 
MC54164 197 -164 MC6545 , 120- 2 
MC54164A 631- 59 MC660 166 -134 
MC5417 178 - 27 MC660 SERIES , 94- 9 
MC54176 173-164 , 94 - 10 
MC54177 171 -181 , 94- 12 
MC54180 199-136 , 95- a 
MC54181 169- 18 MC661 166-135 
MC54182 169- 89 MC662 166- 89 
MC54192 175 - 27 MC663 166-118 
MC54193 173- 39 , 94- 11 
MC54195 196- 18 MC664 166-107 

630- 12 , 94- 11 
MC5420 184-161 MC665 167 -111 
MC5426 178-118 MC66e 167 - 98 
MC5430 184- 84 MC66a 166-164 
MC5437 186-127 MC669 167 - 57 
MC5438 187- 88 MC670 166-154 
MC5440 185- 39 MC671 166-155 
MC54408 199-118 MC672 166-165 
MC5441 382- 6 MC673 167- 33 
MC5442 176- 55 , 111· 1 
MC5443 175·189 MC674 167- 34 
MC5444 176- 24 MC675 167·123 
MC5445 176·143 MC676 166· 79 
MC54452 174 ·139 381·140 
MC54453 172· 40 382· 7 
MC54454 175· 65 MC677 

~ 

166· 21 
MC54455 173· 98 MC678 166· 28 
MC54456 168· 94 MC679 166· 95 
MC5446 380·120 MC680 166· 8 
MC54460 200·167 MC6800 870· 15 
MC54468 198·103 , 122· 9 

398·128 MC681 16S' 15 
MC5447 380· 91 MC6a2 167· 67 
MC5448 380· 32 MC6820 870· 66 
MC5449 380· 61 872 - 28 
MC5450. 188-186 MC6828 870· 18 
MC5451 188· 96 872- 6 
MC5453 188· 35 MC683 167· 42 
MC5454 187 ·172 MC684 166· 46 
MC5460 189 - 34 MC685 166· 36 
MC5470 179 ·142 MC6850 399· 7 
MC5472 179· 96 870· 56 
MC5473 180·188 872· 21 
MC5475 191· 94 , 91· 20 
MC5476 181· 72 , 91· 20 
MC5477 191 - 73 , 91· 20 
MC5419 181 ·124 MC6852 870· 46 
MC5480 168· 7 872· 17 
MCM83 168· 39 MC686 167·90 
MC5484 616- 94 630· 78 
MC5486 189· 60 MC6860 399· 11 
MC5490 173 ·116 560·174 
MC5491 198· 15 870· 42 
MC5491A > 631- 83 , 91· 21 , 123- 20 , 91· 21 
MC5492 175-103 , 91· 21 
MC5493 171 -124 , 92· 1 
MC5494 196·193 , 92 - 1 

630· 70 , 92· 1 
MC5495 196· 85 MC6S62 870· 37 

630· 28 MC68l0 870- 30 , 123· 20 MC6871 . 870· 31 , 123· 20 MC6875 870· 32 
MC5496 197· 48 MC6S8 166·123 

630·119 , 111· 1 
MC55107 390· 47 MC6880 392· 15 
MC55108 391· 8 870· 70 
MC5522 397 -130 MC68S1 200·171 
MC5523 397 ·131 870· 27 
MC5524 397· 87 MC6885 870· 22 
MC5525 397· 88 MC6886 870· 23 
MC5528 398· 3 MC6887 870· 24 
MC5529 398- 4 MC6888 870: 25 
MC55325 395· 20 MC6S89 392· 19 
MC5534 ,39.8· 58 870· 71 

'" 
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Motorola Semicon- MC7447 380 - 92 MC78115· 564 - 28 MC838P , 111- 10 MLM239 520 - 25 AHOO19C 368 - 6 

ductor (Cont'd} MC7448 380- 33 MC78118 664 - 80 MC8500 383 - 4 MLM239A 519 - 49 AH0126 367 - 93 
MC7449 380 - 62 MC78L24 565- 16 MC8501 383 - 11 MLM258 532 - 22 AH0126C 367 - 94 

MC689 166- 16 MC7450 188 -187 MC78M05C 562 - 43 MC8502 383 -·12 554 - 47 AH0129 367- 66 

MC690 166- 9 MC7451 188 - 97 MC78M06C 562 -113 MC8503 383 - 15 MLM2901 520- 41 AH0129C 367 - 67 

MC691 167 -118 MC7453 188- 36 MC78M08C 563 - 42 MC85Q4 199 -174 MLM2902 532 - 48 AH0134 364 - 8 

MC696 167-109 MC7454 187-173 MC78M12C 563 -107 383 - 16 532 - 90 AH0134C 364 - 9 

MC697 166-10 MC7460 189- 35 MC78M15C 564 - 45 MC8505 200- 46 558 - 22 AH0139 368 - 31. 

MC699 166 - 85 MC7470 179 -143 MC78M18C 564 - 92 39,4- 4 MLM301A 547 - 54 AH0139C 368 - 32 

MC7241 189 - 61 MC7472 179 - 97 MC78M20C 565-' 3 MC8506 199 -176 MLM304G 570- 31 AH0140 367- 47 

MC7242 189 -152 MC7473 180-189 MC78M24C 565 - 32 383 - 14 MLM305 569 - 19 AH0140C 367 - 48 

MC7250 177 -134 MC7475 191 - 95 MC7805C 562 - 62 MC8507 870- 19 MLM307 547 - 43 AH6142 368- 42 

MC7260 169 ·122 MC7476 181 - 73 MC7806C 563- 6 87t- 7 MLM308 547 - 27 AH0142C 368 - 43 

MC7261 169-130 MC7477 j 191- 74 MC7808C 563 - 51 MC8520 383 - 6 MLM308A 534 - 38 AH0143 365-101 

MC7266 192 -151 MC7479 181 -125 MC7812C 564- 7 MC856P , 111- 10 MLM309 562 - 59 AH0143C 365 -102 

MC7267 192 -161 MC7480 168- 8 MC7815C 564 - 55 MC8601 195- 57 MLM309G 562 - 16 AH0144 365 - 72 

MC7270 197 - 13 MC7483 168- 40 MC7818C 564 - 96 MC8602 ( 195 -134 MLM310 528 - 26 AH0144C. 365 - 73 

629 - 75 MC7484 191-170 MC7824C 565 - 40 MC9300 196 - 17 MLM311 517- 44 AH0145 368- 18 

MC7271 . 197 - 27 616 - 95 MC79L03 565 - 78 629 - 69 MLM324 532- 70 AH0145C 368 - 19 

629 - 76 MC7486 189 - 62 MC79L05 565- 80 MC930t 1.76 - 58 558- 9 AH0146 365 - 53 

MC7280 173 -163 MC7490 173 -117 MC79112 566- 81 MC9304 168 -106 MLM339 520 - 26 AH0146C 365 - 54 

MC7281 171 -179 MC7491 198- 16 MC79115 566-109 MC9307 380 - 35 MLM339A 519: 50 AH0153 367 - 53 

MC7400 186- 67 MC7491A 631- 84 MC79118 567.- 28 MC9308 191' 53 MLM358 532 - 23 AH0153C 367 - 54 , 113- 2 ,. 123 - 20 MC79L24 567- 52 MC9309 194- 21 554 - 48 AH0154 367 - 74 

MC7401 186-181 MC7492 175-104 MC7902C 565 - 74 MC9310 174 - 34 MLM565 560- 8 AH0154C 367 - 75 

MC7402 190-103 MC7493 171-125 MC7904C 565· 79 MC9311 177 -168 MMHOO26 394 - 23 AH0161 365 - 60 

MC7403 186-182 MC7494 196-194 MC7905C 565- 94 MC9312 194 - 61 MMH0026C 394 - 24 AH0161C 365 - 61 
.. 

MC7404 170-138 630- 71 MC7906C 566- 34 MC9314 191- 69 MM14451 158 - 59 AH0162 . 365 - 80 

MC7405 171· 18 MC7495 .196- 86 MC7908C 566- 56 MC9316 172-105 MPCI000 569- 41 AH0162C 365 - 81 

MC7406 178 - 91 630- 29 MC7912C 566 -103 MC9318 199- 88 MPC900 570 - 40 AH0163 368 - 22 

MC7407 178 - 47 , 123- 20 MC7918C 567 - 39 MC9322 192- 80 MPQ3303 514 - 95 AH0163C 368-23 

MC7408 183-169 , 123- 20 MC7924C 567 - 67 MC9324 169 -171 MPQ3725 514 - 96 AH0164 368 - 36 

MC7409 184- 30 MC7496 197, 49 MC794 630 - 62 MC9328 198 - 83 MPQ3725A 514 - 97 AH0164C 368 - 37 

MC7410 185 -162 630-120 MC7952C 566 - 11 632- 5 MPQ4003 514· 98 AH2114 365 ·108 

MC74100 191 - 36 MC75107 390- 48 MC8T13 385 - 21~ MC9601 195 - 58 MPQ4004 514- 99 AH2114C . 366- 7 

MC74107 180-191 MC75108 391 - 9 MC8T14 388 - 27 MC9602 195 ·135 MPQ6842 870 - 34 AH5009C 369 -102 

MC74121 195- 39 MC75109 
, 

387 - 11 MC8T23 385 - 34 MECL , 93- 11 M6800 ,. 124 - 17 AH5010C 369 -114 

MC74145 176 -J 16 MC75110 387 - 24 MCeT24 388 - 15 , 93 - 13 , 126 - 9 AH5011C 369 - 65 

MC74150 i95 - 12 MC75113 387 - 34 MC8T26 201- 5 , 93 - 14 , 126 -~ 10 AH5012C 369 - 77 

MC74151 194- 96 MC75140 388- 3 392- 16 , 93 - 1.6 1 128.-12 AH5013C 369 - 40 

MC74152 194 -.32, MC7522 397-132 868 - 78 ~ 93 - 19 1 128'·- 13 AH5014C 369 - 50 

MC74153 193 -124 MC7523 397 -133 MC8T28 200-180 I 
, 94 - 5 TDA2002 521 -145 AH5015C 369 - 23 

MC74155 176-181 MC7524 397 - 89 392 - 20 , 94 - 6 XC160 202 - 27 AH5016C 369 - 33 

MC74156 177- 24 MC7525 '397-90 868 - 79 MFC4010 , 105- 11 XCl77 202 - 28 AM0133 363 - 80 

MC74157 192-83 MC7528 398- 5 MC8T95 170-104 MFC6010 , 105- 11 XC400 202 - 29 AM0133C 363 - 81 

MC7416 118· 70 MC7529 398 - 6 868 - 49 MFC8070 , 113" 16 AM0141 363 -58 

MC74164 197 -165 MC75325 395 - 21 MC8T96 170 -105 MH9.3467 514 -113 National Cash AM0141C 363 - 59 

MC74164A 6.31 - 60 MC7534 398 - 60 868'- 50 MHQ4001A 514- 91 Register, Microel.- AM0151 363 -64 

MC7417 178 - 28 MC7535 398 - 62 MC8T97 170-106 MHQ4002A 514- 92 ectronics Div. AM0151C 363- 65 

MC74176 173 -165 MC75358 198-150 868 - 51 MHQ4013 514 - 93 AM0152 363 - 90 

MC74177 171 -182 394 -120 MC8T98 170-107 MHa4014 514· 94 1105 608- 15 AM0152C 363- 91 

MC74180 199 -137 MC75361 394 - 85 868 - 52 MHW560 , 107- 3 2400 608- 21 AM 1000 368 - 66 

MC74181 169 - 19 MC75365 394-107 MC8241 189 -63 MHW561 , 107- 3 , 116 - 12 

MC74182 169- 90 MC75368 163 -157 MC8242 189-153 MHW562 , 107- 3 National Semicon- AM 100 1 368 - 68 

MC74192 175 - 28 198 -151 MC8250 177 ·135 MLMI0IA 529 - 12 ductor 
, 116- 12 

MC74193 . 173 - 40 394 -121 MC8260 169 ·123 539 - 5 AMI002 368 - 79 , 108- 20 MC7538 398 - 84 MC8261 169 -131 MLMI04G 570 - 55 j<A78C08C 562 ·109 , 116 - 12 
MC74195 196- 19 MC7539 398 - 85 MC8266 192 -152 MLMI05 569 -102 AD1200 373 - 88 AM2009 370,- 43 

630- )3 MC75450 395- 71 MC8267 192 -162 MLMI07. 538 - 30 ' , 109- 7 AM2009C 370- 46 
MC7420 184-162 MC75451 395 - 72 MC8270 197 - 14 MLM108 537 - 34 AD1210 ,373 - 92 AM3705 371' 72 
MCI426 178.-119 MC75452 395 -158 629 - 77 MLM108A 534- 14 , 109- 7 371 - 73 
MC7430 184- 85 MC75453 396' 80 MC8271 197 - 28 MLMI09 562 - 58 AFIDO 571 - 19 AM9.7C09C 369 -103 
MC74358 163-156 MC75454 396-131 629- 78 MLMI09G 562 - 14 AFI0l 560-145 AM97Cl0C 370- 2 
MC7437 186-128 MC75461 395 - 73 MC8281 171 ;180 MLMIlO 528- 18 AFI02 560 ·146 AM97CIIC 369 - 66 
MC7438 187 - 89 MC75462 395 -159 MC8300 196 - 16 MLM111 516· 37 AFI03 . 560-147 AM97C12C 369 - 78 
MC7440 185- 40 MC75463 ' . 396,81 629 - 68 MLM124 556- 51 AFI04 560-124 AM9709C 369 -104 

. MC744D.8 199-119 MC75464 396-132 MC8301 176 - 57 MLM139 520- 12 AF106 560-125 AM9710C 370- 3 
MC7441 382 - 8 MC75491 381-128 MC8304 168-105 MLM139A 519 - 39 AFI07 560-126 AM9711C 369 - 67 
MC7442 176- 56 MC75492 381- 70 MCS307 380 - 34 MLM158 532 - 21 AFI08 560-127 AM9712C 369 - 79 
MC7443 176 - 4 Mcn05C, . 562 - "42 MCS308 191 - 52 554- 7 AFll0 560-128 Cb4001AC 156-55 
MC7444 176 - 25 MC7706e 562 -112 MC8309 194-20 MLM201A 539 - 6 AFll1 560-148 CD4001AM. 156; 56 
MC7445 176-144 MC7708C 563- 41 MC8310 174 - 33 MLM204G 570 - 56 AFl12 560-149 CD4002AC 155 ·184 
MC744'52 174-140 MC7712C 563 -106 MC8311 177 -167 MLM205 569 -103 AFl13 560 -150 CD4002AM 155 -185 
MC74453 172 - 41 MC7715C 564 - 44 MC8312 194- 60 MLM207 538 - 31 AFl14 560-151 CD4006AC 159-106 
MC74454 175.- 71 MC7718C 564- 9.1 MC8~14 191 -68 MLM208 537 - 35 AF120 560-131 CD4006AM 159 -107 
MC74455 173 - 99 MC7720C 565- 2 MC8316 172-104 MLM208A 534 - 15 572 - 29 CD4007UBC 149 - 88 
MC74456 168- 95 MC7724C 565- 31 MC83111 199 - 87 MLM209G 562 - 15 AHOO14 368 - 52 CD4007UBM 149, 89 
MC7446 ,380-121 MC18L02C , 562- 3 MC8322 . 192 - 81 MLM209K 562 - 59 AHOO14C 368 - 53 CD40088C 148 - 16 
MC74460 20b-168 MC78L05 562- 7 MC8324 169-170 MLM210 528- 10 AHOO15 365 - 13 CD4008BM 148 - 17 
MC74468 198-104 MC78L08 563 - 28 MC8328 198 - 82 MLM211 516 - 38 AHOO15C 365- 14 CD4009AC 148 -176 

398 -129 MC78L12 563- 89 I .. 632 - 4 MLM224 557 - 3 ,AHOO19 368- 5 CD4009AM 148 -177 

Arranged alphanumerically from left to right 
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~, 

National Semicon- CD4D49UBC 149- 11 

ductor (Cont'd) CD4049UBM 149- 12 
Cb4050BC 148-135 

CD401 OAC 148-109 CD4050BM 148 -136 

CD4010AM 148-110 CD4051BC 371 - 23 
CD401'06 160-127 CD4051BM 371 - 24 

160-128 CD4052BC 370 - 85 
CD4011A1BC 154-107 CD4052BM 370- 86 
CD4011A1BM 154-108 CD4053C 366 - 94 
CD4012AC 154- 28 CD4053M 366- 95 
CD4012AM 154- 29 CD4066C 364 - 66 
CD40138C 153- 8 CD4066M 364 - 57 
CD40138M 153- 9 CD4069UBC 149- 37 
CD4014AC 159 - 26 CD4069UBM 149- 38 
CD4014AM 159- 27 CD4070BC 155- 23 

CD4015AC 158-181 CD4070BM 155- 24 

630-105 CD4071BC 155-121 

CD4015AM 159- 4 CD4071BM 155-122 

630-111 CD4076BC 153- 47 
CD4016AC 364- 86 CD4076BM 153- 48 
CD4016AM 364 - 87 CD4081BC 153-168 

CD40160BC 150-125 CD4081BM 153-169 

CD40160BM 150·126 CD4089BC 160- 35 
CD40161BC 150· 19 CD4089BM 160- 36 
CD40161BM 150- 20 CD4093BC 160-140 

CD40162BC 150-146 CD4093BM 160-141 
CD40162BM 150-147 CD4099BC 156-102 
CD4017BC 150-186 CD4099BM 156-103 
CD4017BM 160-187 CD4510BC 161 - 27 
CD40174BC 153 - 68 CD4510BM 151- 28 
CD40174BM 1153 - 69 CD4511BC 152 -137 

CD40175B 153- 33 380-147 
CD4018BC 152.- 7 CD4511BM 152-138 
CD4018BM 152 - 8 380-148 
CD4019BC 154-149 CD4516BC 150- 81 
C04019BM 154 -150 C04516BM 150- 82 
CD40192BC 151- 25 C04518BC 150-164 

CD40192BM 151 - 26 CD4518BM 150-165 

CD40193BC 150- 79 C04519ilC 154-151 
CD40193BM 150- 80 155- 63 
C04020BC 149 -179 157 -152 

CD4020BM 149-180 CD4519BM 155- 64 

CD4021AC 159 - 49 157-153 
C04021AM 159- 50 CD4520BC 150- 52 
CD4022BC 151-166 CD4520BM 150- 53 
C04022BM 151-167 CD4723BC 157 - 5 
C04023A1BC 154- 71 CD4723BM 157 - 6 
C04023A/BM 154- 72 OA1200 378 - 32 
CD4024BC 149-128 378- 91 
CD4024BM 149 -133 OA1200C 378 - 33 
CD4025A18C 156- 23 378 - 92 
CD4025A1BM 156- 24 DA1201 378 - 34 
CD4027BC 153- 85 378 - 93 
CD4027BM 153- 86 OA1201C 378 - 35 
C04028BC 152 - 33 - 378 - 94 
CD4028BM 152- 34 DA1202 378- 13 
CD4029BC 151-140 OA1202C 37$- 14 
CD4029BM 151-141 DA1203 378- 15 
CD4030AC 155- 21 OA1203C 

, 
378- 16 

CD4030AM 155- 22 DH0006 395-125 
CD4031BC 159-124 DHOO06C 395-126 
CD40318M 159-125 DHoooa 395-128 
CD4034BC 159- 82 DHOO08C 395-129 
CD4034BM 159- 83 DH0011 396- 31 
CD4035BC 158-136 DH0011C 396 - '32 
C04035BM 158-137 OHOO16C 396 - 34 
C04039BM 631 - 96 DHOO17C 396 - 35 
CD4040BC 149 -157 DHOO18C 396- 3fl 
CD4040BM 149 -158 DH0028C 397 - 18 
C04041BC 149-103 DH0034 198 -120 
CD4041BM 149-104 DH0034C 198 -121 
CD4041C 149-105 DH0035 572 -136 
C04041M 149-106 , 116- 13 
C04042BC 156-117 DH0035C 672 -137 
CD4042BM 156-118 , 116- 13 
CD4043AC 156-163 DH3467C 514-114 
CD4043AM 156-164 OH3725C 514-100 
C04044AC 156·141 DH6376C 514-101 
CD4044AM 156-142 DM10105 162- 93 
CD4048BC 156- 80 DM10106 162- 58 
CD4048BM 156- 81 OM10109 162- 84 

1236 

DevI .. Page-Un'; Device Page-Une 

DM10lll 162- 47 DM54LS161 172-130 
DM10112 162 - 73 DM54LS162 114-109 
DM10115 164- 35 DM54LS163 172- 76 
DM10116 164- 21 DM54LS164 197 -186 
DM10117 162 -161 631 - 70 
DM10118 162-139 DM54LS168 175- 81 
DM·10119 162-129 DM54LS169 173- 92 
DM10121 162 -150 DM54LS170 192 - 13 
DM10124 164- 4 616- 23 
DM2502 199- 46 DM54LS173 182 - 19 
DM2602C 199 - 47 DM54LS174 182 -176 
DM2503 199- 48 DM54LS175 1,82. - 48 
DM2503C 199- 49 DM54LS189 * 743 
DM2504 199- 63 617 - 35 
DM2504C 199- 54 DM54LS190 174 -192 
DM54HOO 186-100 DM54LS191 173- 12 
DM54HOI lB7- 56 DM54LS192 175- 51 
DM54H04 170-173 DM54LS193 173- 64 
DM54H05 171- 53 DM54LS194 196-138 
DM54H08 184- 11 629 -103 
DM54Hl0 186- 5 DM54LS195 196- 45 
DM54Hl03 179 -184 630 - 18 
DM54Hl06 180-159 DM54LS196 174 - 6 
DM54Hl08 180- 6 DM54LS197 172- 25 
DM54Hl1 183-104 DM54LS20 184-180 
DM54H20 185- 7 DM54LS21 183- 45 
DM54H21 183 - 61 DM54LS22 185-107 
DM54H22 185-121 DM54LS221 195-112 
DM54H30 184-122 DM54lS245A 196-163 
DM54H40 185, 77 DM54LS251 194 -169 
OM54H50 189- 18 DM54LS253 193 -181 
DM54H51 188-115 DM54lS257 193 - 45 
DM54H52 187 -150 DM54LS26 187 -124 
OM54H53 188- 54 DM54LS27 190- 80 
OM54H54 188- 18 DM54LS279 191 -132 
DM54H55 188-164 OM54lS283 168 - 70 
DM54H60 199- 13 DM54LS289 617 - 34 
DM54H61 199- 24 OM54LS295A 629 - 79 
DM54H62 199- 35 OM54LS298 182 -121 
DM54H71 179 -166 193-103 
OM54H72 179 -118 DM54LS30 184-104 
OM54H73 181- 49 OM54LS32 190- 11 
DM54H74 181 -173 DM54LS37 186 -149 
OM54H76 181 - 98 OM54lS374 182- 99 
DM54H78 180-50 OM54LS38 187 -110 
DM54lS00 186- 85 OM54LS395 196-177 
OM54LSOI 187 - 28 DM54lS42 176 - 92 
DM54LS02 190-121 OM54LS47 380 - 95 
DM54LS03 187 - 30 DM54LS48 380 - 38 
OM54LS04 170-156 DM54LS49 380 - 63 
DM54LS05 171 - 37 OM54LS51 188 -133 
DM54LS08 183-186 DM54LS54 187 -188 
DM54LS09 184-- 48 DM54LS55 188-148 
DM54LS10 185-180 DM54LS670 192- 28 
DM54LS107 181- 21 616- 24 
DM54LS109 180- 76 DM54lS73 181- 19 
DM54LS11 183- 88 DM54LS74 181-157 
DM54LS112 180-140 DM54LS75 191-109 
DM54LSl13 180- 94 OM54LS76 181- 84 
DM54LS114 180-120 DM54LS78 180- 37 
DM54LS12 186- 38 DM54LS83 168- 64 
DM54LSI22 195- 94 OM54LS85 169 -184 
DM54LS123 195-173 DM54LS90 ,173 -143 
DM54LS124 200-143 186- 56 

560- 41 DM54LS92 175-117 
OM54LS125 170- 49 DM54LS93 171-148 
DM54LS126 170- 75 DM54LS95 630- 16 
OM64LS13 200 - 67 DM54LS95B 196.-100 
DM54LS132 200- 94 OM54lS96 197 - 59 
DM64LS138 177 - 96 OM54L164 631 - 55 
DM54LS139 177 - 57 DM54L187A 625- 11 
DM54LS14 200-124 DM54L91 631 - 78 
DM54LS15 183-133 DM54L95 629 - 60 
OM54LS151 194-116 DM54S1B7 * 702 
DM54LS153 193-148 624 - 63 
DM54lS154 177 -1,86 DM54S188 * 70e 
OM54LS155 177- 7 610- 12 
DM54LS156 177- 40 DM54S189 * 746 
DM54LS157 192-116 6"16- 99 
DM54LS158 192-182 DM54S194 630- 47 
OM54LS160 174- 59 DM54S195 630- 49 

'II Indicates page number in Application Note Directory * Indicates additional data is provided on the page noted 
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DM54S200 * 704 631- 47 

618- 80 DM5417 178- 29 

DM54S206 * 751 DM54170 616- 22 

618- .98 DM54173 182 - 8 
DM54S270 * 729 DM54174. 182-158 

625- 42 DM54175 182 - 30 
DM54S271 * 731 DM54176 173 -170 

* 731 DM54177 171-189 

611-100 DM54180 199-138 

624-104 DM54181 169- 20 

DM54S287 * 708 DM54182 169- 91 

610- 92 DM54184 200- 5 
DM54S288 * 706 DM54185A 200- 14 

810- 13 DM54187 624 - 65 

DM54S289 616- 98 DM54190 174 -175 

DM54S370 * 729 DM54191 172-185 

625- 43 DM54192 175- 31 

DM54S371 * 731 DM54193 173 - 43 

624 -105 DM54194 196-117 

DM54S387 * 708 DM54195 196- n 
610- 91 DM54196 173 -171 

DM54S470 * 718 DM54197 171·187 

611 - 39 DM54198 197- 85 

DM54S471 * 718 631- 18 

611- 40 DM54199 197 - 71 

DM54S472 * 702 631- 19 

* 722 DM6420 184-163 

612 - 57 DM5423 190- 45 

DM54S473 * 702 DM5425 , 190- 35 

* 722 DM54251 194-157 

612- 55 DM5426 178 -120 

DM54S570 * 710 DM5427 190- 69 

611- 99 DM54284 168-146 

DM54S571 * 710 DM5430 184- 86 

DM54S572 * 702 DM5432 189-188 

* 712 DM54365 170- 84 

613- 10 179 - 29 

DM54S573 * 702 DM54366 171- 82 

* 702 179 - 35 

* 712 DM54367 170- 86 

613 - 12 179- 41 

DM5400 186- 68 OM54368 171- 84 

DM5401 186-183 179- 47 

DM5402. 190-104 OM5437 186-133 

DM5403 186-184 OM5438 187 - 90 

DM5404 170-139 DM5440 185- 41 

OM5405 171 - 19 DM5441A 382 - 9 

DM5406 178- 92 DM5442 176 - 59 

OM5407 178- 48 OM5445 176-145 

DM5408 183 -170 DM5446A 380-122 

DM5409 184 - 31 , 95- 12 

DM5410 185-163 OM5447A 380- 93 
OM54107 180-194 , 95- 12 
OM54109 180- 62 OM5448 380- 36 
DM5411 183 - 78 DM5448A , 95- 12 
DM54121 . 195- 40 OM5450 188-188 
OM54123 195-158 DM5451 188- 98 
DM54125 170- 38 OM5453 188- 37 
DM54126 170 - 60 DM5454 187 -174 
DM5413 200- 55 DM5460 189- 36 
DM54132 200- 83 DM5470 179-144 
DM5414 200-113 DM5472 179 - 98 
0M54141 382- 19 OM5473 180-192 
DM54145 176-117 DM5474 181-141 
DM54147 199-108 OM5475 191- 96 
OM54148 199- 91 OM6476 181 - 74 
DM54150 195' 13 OM5483 168- 41 
OM54151A 194- 97 OM5485 169 -172 
DM54153 193-125 DM5486 189- 68 
DM54154 177 -169 DM5488 * 702 
DM54155 176-182 624 - 24 
DM54156 177 - 25 DM5489 *704 
DM54157 192- 86 * 741 
DM5416 178- 71 617 - 27 
OM54160 174 - 35 DM5490 173 -118 
OM54161 172-106 DM5491A 198 - 17 
OM54162 174 - ;g1 DM5492 175-105 
DM54163 172- 53 DM5493 171 -126 
OM54164 197 -Hi8 DM5495 196- 87 
DM54165 197 -118 629- 81 
DM54166 197 -142 630- 14 
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lItational Semicon- DM74lS107 181- 22 DM74lS55 188-149 624 - 96 DM74184 200- 6 DM7520 175-156 

ductor (Cont'd) DM74lS109 180- 77 DM74lS670 192 - ,29 DM74S387 * 708 DM74185A 200- 15 , 124- 1 
DM74lS11 183 - 89 616 - 27 610- 81 DM74187 624 - 66 DM7542 183 - 25 

DM5496 197- 50 DM74lS112 180-141 DM74lS73 181 - 20 DM74S40 185- 90 DM74190 174 -176 DM7544 200 - 35 

630-121 DM74lS113 180- 95 DM74lS74 181 -158 DM74S470 * 718 DM74191 172 -186 DM7546 197 - 95 

DM7090 190-177 DM74lS114 180-121 DM74lS75 191-110 611 - 29 DM74192 175 - 32 DM7551 182- 10 

DM7091 186-134 DM74lS12 186 - 39 DM74lS76 181 - 85 DM74S471 * 718 DM74193 173- 44 , 97- 5 

DM7092 185-146 DM74lS122 195- 95 DM74lS77 191 - 81 611- 30 DM74194 196-118 DM7552 175 -152 

DM7093 170- 36 DM74lS123 195-174 DM74lS78 180- 38 DM74S472 ' * 702 DM74195 196 - 23 DM7553 191 - 2,0 

f 97- 5 DM74lS124 200-144 DM74lS83 168- 69 * 722 DM74196 173 -173 DM7554 175 -149 

OM7094 170- 58 560-,42 OM74lS85 169-185 612 - 36 DM74197 171 -188 DM7555 174-130 

DM'7095 170- 80 DM74lS125 170- 50 DM74lS90 173-144 DM74S473 * 702 DM74198 197- 86' DM7556 172 -162 

D~7096 171 - 78 DM74lS126 170- 76 185 - 57 * 722 631 - 20 DM7560 175- 29 

DM7097 170- 81 DM74lS13 200- 68 DM74LS92 175 -118 612- 34 DM74199 197 - 72 DM7563 " 173 - 41 
DM7098 171 - 79 DM74LS132 200- 95 DM74LS93 171-149 DM74S51 188 -123 631 - 21 DM7570 197 -166 

OM7099 187-139 DM74LS138 177 - 97 DM74LS~5 630- 17 DM74S570 * 710 DM7420 184-164 631 - 61 

OM71 LS95 170-113 871 - 6 DM74LS958 196-101 611 - 89 DM7423 190 - 46 DM7575 * 739 
DM71 LS96 171 -103 DM74LS139 177- 58 DM74LS96 197- 60 DM74S571 * 710 DM7425 190- 36 * 739 -
DM71LS97 170-114 DM74LS14 200-125 DM74L164 631 - 56 611 - 90 DM74251 194-158 198 -162 

DM71LS98 171 -104 DM74LS15 183-134 DM74L187A 625 - 12 DM74S572 * 702 DM7426 178 -121 609 - 6 

DM7121 194 -145 DM74LS151 194-117 DM74l91 631 - 79 * 712 DM7427 190- 70 DM7576 * 739 
DM7123 192-139 DM74LS153 193 -149 DM74L95 629 - 61 612 - 94 DM7430 184-87 * 739 
DM7130 170- 29 DM74LS154 177 -187 DM74S00 126-115 ' DM74S573 * 712 DM7432 189 -189 198 -163 

DM7131 170- 14 DM74LS155 177 - 8 DM74S02 190-145 612 - 96 DM74365 170 - 85 609 - 7 

DM7136 170- 18 DM7.4LS156 177-4'1 DM74S03 187 - 75 DM74S64 188- 71 179- 30 DM7577 * 702 
DM7160 170- 21 DM74lS157 192 -117 DM74S04 170-188 DM74S65 188 - 83 DM74366 171 - 83 610- 42 

DM7200 169-155 DM74LS158 192 -183 DM74S05 171 - 71 DM74S74 181 -186 179 - 36 DM7!i78 * 702 , 87 - 14 DM74LS160 174- 60 DM74S10 186 - 18 DM74S86 189-108 DM74367 170 - 87 610- 43 

DM7210 194- 33 DM74LS161 172-136 DM74S11 183 '117 DM7400 186 - 69 179 - 42 DM7590 631- 35 , 96- 6 DM74lS162 174-110 DM74S112 180 -153 , 92 - 3 pM74368 171 - 85 DM7595 626 - 15 

DM7211 194- 34 DM74LS163 172- 77 DM74S113 180-107 DM7401 186-185 179 - 48 DM7596 626- 16 

DM7214 193-170 DM74lS164 197 -187 DM74S114 180- 30 DM7402 190-105 DM7437 186 -135 OM7597 624 - 67 , 97- 5 631 - 71 DM74S1:33 184-144 DM7403 186-186 DM7438 187 - 91 DM7598 ' * 702 
DM7219 195 - 25 DM74LS168 175 - 82 DM74S134 184-134 DM7404 170-140 DM7440 185- 42 624 - 23 

DM7220 199 -125 DM74LS170 192 - 14 DM74S135 189 -175 DM7405 171- 20 DM7441A 382 - 10 , 97 - 5 
DM7223 177 -147 616- 26 DM74S136 189-144 DM7406 178 - 93 DM7442 176 - 60 DM7599 * 704. 
DM7230 176 -168 DM74LS173 182 - 20 DM74S138 177 -113 DM7407 178 - 49 DM7445 176-146 617 - 21 , 97- 5 DM74LS174 182 -177 DM74S139 177 - 79 DM7408 183 -171 DM7446A 380 -123 DM76L97 624 - 77 

DM7280 173 -166 DM74LS175 182 - 49 DM74S140 179 - 68 DM7409 184 - 32 , 95 - 12 DM7613 182- 3 
DM7281 171 -183 DM74LS189 * 743 386 - 33 DM7410 185 -164 DM74467A , 95 - 12 DM7678 606 - 33 

DM7288 175 :129 * 743 DM74S15 183 -155 DM74107 180-195 DM7447A 380- 94 DM7679 606 - 34 

DM7290 173 -167 17'3 - 93 DM74S151 194-139 DM74109 180- 63 DM7448 380 -37 DM77S201 * 733 
DM7291 171 -184 617 - 22 DM74S153 193 -164 DM7411 183 - 79 DM7450 188-189 624 -102 

DM74HOO 186-101 DM74lS190 174-193 DM74S157 192-132 DM74121 195- 41 DM7451 188 - 99 'DM77S202 * 733 
DM74HOl 187 - 57 DM74lS191 173 - 13 DM74S158 193- 10 DM74123 195 -159 DM7453 188- 38 624 -103 

DM74H04 170-174 DM74LS192 175- 52 DM74S174 183- 4 DM74125 170 - 39 DM7454 187 -175 DM77S221 * 720 
DM74H05 171 - 54 DM74LS193 173 - 65 DM74S175 182 - 69 DM74126 170 - 65 DM7460 189 - 37 611 - 37 

DM74H08 184- 12 DM74LS194 196-139 DM74S182 169 -109 DM7413 200 - 56 DM7470 179,145 DM77S222 * 720 
DM74Hl0 186-6 629 -104 DM74S187 * 702 DM74132 200- 84 DM7472 179 - 99 611 - 38 

OM74Hl03 179 -185 DM74lS195 196- 46 624 - 49 DM7414 200-114 DM7473 180 -193 DM77S228 * 716 
DM74Hl06 180-160 630- 19 DM74S188 * 708 DM74141 382 - 20 DM7474 181 -142 613 - 26 

DM74Hl08 180- 7 DM74LS196 174- 7 610- 4 DM74145 176 -118 DM7475 191 - 97 DM77S229 * 716 
DM74Hll 183-105 DM74LS197 172 - 26 DM74S189 * 748 DM74147 199-109 DM7476 181 - 75 613 - 25' 

DM74H20 185- .'8 DM74LS20 184 -181 616-84 DM74148 199- 92 DM7483 168 - 42 DM77S295 * 714 
DM74H21 183- 62 DM74LS21 183- 46 DM74S194 630- 48 DM14150 195- 14 DM7485 169 -173 612 - 38 
DM74H22 185-122 DM74lS22 185-108 DM74S195 196- 63 DM74151A 194- 98 DM7486 189- 69 DM77S296 * 714 
DM74H30 184-123 DM74lS221 195 -113 630- 50 DM74153 193 -,.26 DM7488 * 702 612 - 39 
DM74H40 185 - 78 DM74LS251 ' 194 -170 DM74S20 185- 22 DM74154 177 -170 624- 19 DM77S95 * 735 
DM74H50 189- 19 DM14LS253 193-182 DM74S200 * 704 DM74155 176-183 DM7489 * 704 625 -104 ; 
DM74H51 188 -116 DM74LS257 193 - 46 DM74S206 * 751 DM74~56 177- 26 * 741 DM77S96 * 735 
DM74H52 187 -151 DM74lS26 187 -125 618 - 65 DM74157 192 - 87 617 - 5 625 -105 
DM74H53 188- 55 DM74LS27 190- 81 DM74Sn 185-141 DM7416 178- 72 DM7490 173'119 DMnOO 375- 2 
DM74H54 188- 19 DM74lS279 191 -133 DM74S251 194-186 DM74160 174 -36 , 97- 5 DM7795 626 - 17 
DM74H55 188-165 DM74LS283 168- 71 DM74S253 194- 7 DM74}61 172 -107 DM7491A 198 - 18 DM7796 626- 18 
DM74H60 199- 14 DM74LS289 617 - 29 DM74S257 193 - 61 DM74162 174 - ,92 DM7492 175-106 DM7842 , 96' 6 
DM74H62 199- 36 DM74LS295A 196-164 DM74S260 190- 56 DM74163 172- 54 DM7493 171 -127 DM7853 195 -178 
DM74H71 179-167 629 - 80 DM74S270 * 729 DM74164 197 ·169 DM7495 196- 88 DM7875 168-142 
DM74H72 179-119 DM74lS298 182 -122 625 - 34 DM74165 197-1.19 629 - 82 DM8090 190-178 
DM74H73 181 - 50 193-104 DM74S271 * 731 DM74166 197-143 630- 15 DM80~1 186-136 
DM74H74 181-174 DM74LS30 184-105 624 - 95 631- 48 DM7496 197 - 51 DM8092 185 -147 
DM74H76 181 -' 99 DM74lS32 190- 12 DM74S280 199 -159 DM7417 , 178- 30 630-122 DM8093 170 - 37 
DM74H78 180- 51 DM74lS37 186-150 DM74S281 169-118 DM74170 ' 191-181 DM75S28 * 737 , 97- 6 
DM74LSOO 186- 86 DM74LS374 I 182-100 DM74S287 * 708 616 - 25 626 - 88 DM8094 170- 59 
DM74LSOl 187- 29 DM74LS38 187 ;111 610-82 DM74173 182- 9 DM75S29 * 737 , 97 - 6 . 
DM74LS02 190-122 DM74LS395 196-178 DM74S288 * 706 DM74174 182-159 626 - 87 DM8095 170- 82 
DM74LS03 187- 31 DM74LS42 176- 93 610- 5 DM74175 182 - 31 DM75S88 * 749 DM8096 171 - 80 
DM74LS04 170-157 DM74lS47 380 •. ,.96 DM74S289 616 - 83 DM74176 173 -172 616-107 DM8097 170- 83 
DM74LS05 171- 38 DM74LS48 380- 39 DM74S30 184-126 DM74177 171-190 DM75S97 * 702 DM8098 171 -' 81 
DM74LS08 183-187 DM74lS49 380- 64 DM74S370 * 729 DM74180 199 -139 624 - 64 DM8099 187 -140 
DM74lS09 1~4- 19 DM74LS51 188-134 625- 35 DM74181 169- 21 DM7511 181 -191 DM81LS95 170-115 
DM74lS10 H15-181 DM74lS54 187 -189 DM74S371 * 731 DM74182 169 -92 DM7512 181-111 DM81LS96 171 -105 

Arranged alphanumerically from left to right 
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National Semicon-
, 96· 7 

ductor (Cont'd) OM8576AAA 607· 52 
OM8577 .702 

OM81L597 170·116 610· 30 
OM81L598 171·106 OM8578 .702 
OM8121 194·146 610· 31 
OM8123 192·140 OM8590 631· 36 
OM8130 170· 30 OM8595 626· 9 
OM8131 170· 15 OM8596 626· 10 
OM8136 170· 19 1 123· 5 
OM8160 '170· 22 OM8597 624 - 68 
OM82oo 169·156 OM8598 .702 , 87· 14 624 - 20 
OM8210 194· 35 , 97· 6 , 96· 6 OM8599 .704 
OM8211 194· 36 616·100 
OM8214 193·171 OM86L97 624· 78 

.1 97· 6 OM86S21 192· 49 
OM8219 195· 26 617· 38 
OM8220 199·126 OM8601 195· 59 
OM8223 177·148 OM8602 195 ·136 
OM8230 176·169 OM8613 182· 4 , 97· 6 OM8878 • 724 
OM8280 173·168 60e· 6 
OM8281 '171·185 606· 35 
OM8288 175·135 OM8679 606- 36 
OM8290 173 ·169 OMS7S201 * 733 
OMB291 171 ·186 624· 93 
.011.48300 196· 20 OM87S202 * 733 

630· 20 624- 94 
OM830r 

. , 
176· 61 OM87S221 * 720 

DM83'09 194.22 611· 27 
OM8310 174· 37 OM87S222 * 720 
OM8311 117·171 611· 28 
OM8312 194· 62 OM87S228 * 718 
OM8316 172·108 613· 24 
OM8318 199· 89 OM878229 * 718 
OM8322 192· 84 613· 23 
OM8334 191· 6 OM878295 .714 
OM85S28 • 737 612· 59 

626· 78 OM87S296 * 714 
OM85S29 .737 612· 60 

626· 77 OMS7S95 * 735 
OM85S88 * 749 625· 97 

• 749 OM87S98 * 735 
192· 47 625·.98 
616· 90 OM8700 -376· 3 

OM86897 * 702 OM8795 626· 11 
62.4· 50 OM8796 626· 12 

OM8511 181 ·192 OM8840 , 97· 6 
OM8512 181·112 OM8842 , 96· 6 
OM8520 175 ·157 , 97· 6 , 124· 1 OM8846 , 97· 6 
OM8542 183· 26 OM8853 195·179 
OM8544 200· 36 OM8876 168·143 
OM8546 197· 96 OM8889 , 92· 14 
OM8551 182· 11 OM8898 200· 12 , 97· 3 OM8899 200· 16 , 97· 6 OM9002C 186· 70 
OM8552 175·153 OM9OO3C 185·165 , 97· 6 OM9004C 184-165 
OM8553 191· 21 OM9005C 188-190 
OM8554 175·160 OM9OO6C 189· 49 
OM8555 174 ·137 OM9OO8C 187·162 
OM8556 172·163 OM9OO9C 185· 43 , 97· 4 OM9012C 186·i87 
OM8560 175· 30 OM9016C 170-141 
OM8563····. 173· 42 OM9300 196· 21 
OM8570 197 ·167 630· 21 

631· 62 OM9301 176· 62 
OM8575 * 739 OM9309 194· 23 

* 739 OM9310 174· 38 
198·164 OM9311 177 ·172 
609· 8 OM9312 194· 63 , 96· 7 OM9316 172·109 , 96· 7 OM9318 199 - 90 

OM8578 • 739 OM9322 192· 85 
* 739 OM9334 191· 7 

198·165 OM93415 * 764 
609· 9 622· 91 , 96· 7 OM93415A *764 
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622· 85 051631 395·121 
OM93425 • 755 051632 396· 28 

622· 92 051633 396·109 
OM93425A .755 051634 396-159 

622· 86 081840 .477 
OM9601 195· 60 394· 58 
OM9602 195·137 OS1842 * 478 
OP4201 .435 394· 63 

869· 35 OS1846 .479 
OP8080A .,033 394·124 

870·145 OS1848 .480 
DP8212 .439 394· 73 

* 439 OS1847 * 481 
! 867· 84 394·128 
871· 24 OS1848 * 482 

0P8224 .447 395· 35 
, 870·164 OS1849 * 483 

OP8228 * 453 395- 40 
871 - 59 081870 *477 

OP82!8 ., 463 394· 60 
871· 60 081871 * 484 

OP82501 870·171 394 - 65 
OP8251 867· 87 OS1872 * 478 

870 ·178 394 - 67 
OP8255 867· 89 OS1875 * 479 

871· 49 394-126 
OP8300 * 458 081876 * 480 

866·159 394· 75 
OP8301 866·163 OS1877 * 481 
DP8302 * 488 394·130 

* 488 081678 * 482 
866·165 395· 37 
871·104 OS1879 * 483 

OP8304 * 472 395· 42 
. * 472 OS1686 396· 6~ 

393· 16 560·133 
866·161 OS1687 396· 63 

080025 * 473 660 ·134 
394· 29 051688 387· 42 , 120· 9 051689 391· 47 

O80025C .473 OS1690 391· 49 
394· 30 083803 * 475 

080028 .474 * 475 
394· 31 391· 3 , 120· 9 398·116 

OSOO28C * 474 083804 * 475 
394· 32 .475 

080056 * 474 390· 36 
394· 33 398·114 

OSOO68C * 474 OS3805 * 478 
394· 34 398·147 

051488 386· 50 OS3608 * 476 , 92 - 5 398 ·148 
051489 388· 47 083807 * 478 

92· 5 398·149 
" 

051489A 389· 9 OS3808 * 478 
OS1803 * 475 398-150 

* 475 053611 395·116 
391· 2 053612 396· 23 
398·115 053613 396·104 

081805 * 478 053614 396 -154 
398 ·143 OS38143 * 493 

OS1808 * 478 394· 71 
398 ·144 0838144 *494 

OS 1607 * 476 394 - 54. 
398 -145 OS38147 * 481 

OS1808 * 478 394 ·133 
398·146 OS38149 * 492 

OS1611 395·115 395 - 46 
051612 396· 22 OS38173 * 493 
051613 396 ·102 394·-72 
OS1614 396 ·153 OS38174 *494 
0818147 * 481 394· 55 

394·132 OS38177 * 481 
0818149 * 492 394-135 

395· 45 OS36179 * 492 
OS18177 * 481 395· 48 

394·134 OS3825 * 485 
OS1817. * 492 398 ·130 

395· 47 OS3829 * 488 
051630 149· 75 394 ·142 

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

DevIce P ..... Un. DevIce P ..... Lln. 

OS3630 149· 76 055539 398· 87 
053631 395·122 0555450 395· 74 
053632 396· 29 OS55451 395· 75 
053633 396·110 0555452 395·160 
053634 396·160 0555453 396- 82 
OS364O *477 0555454 396 ·133 

394· 59 OS55460 395· 76 
OS3842 • 478 0555461 395· 77 

394· 64 OS55462 395·161 
083843 .487 0555463 396· 83 

394· 69 0555464 396 ·134 
083844 .488 OS75107 .476 

394· 51 .476 
083845 • 479 390· 50 

394 ·125 391· 23 
083848 .480 OS75108 .476 

394 - 74 391· 33 
083847 * 481 0575108A 391· 10 

394 ·129 0575109 387· 13 
083848 * 482 0575110 387· 26 

395· 36 0575121 385· 23 
083849 * 483 0575122 388· 29 

395· 41 . 0575123 385· 35 
053650 391· 43 0575124 388· 16 
083851 .48. 0575150 385· 7 

.489 0575154 388· 38 
391· 51 057520 397·113 
398 ·140 OS76207 .476. 

0536fj2 391· 45 * 475 
OS3853 * 489 390· 33 

398·141 398 ·117 
OS3870 * 477 OS75208 * 476 

394· 61 * 475 
OS3671 * 484 390· 40 

394· 66 398·118 
OS3872 * 478 057521 397·114 

394· 68 057522 397 ·136 
OS3873 * 487 057523 397 ·137 

394· 70 057524 397· 93 
083874 * 488 057625 397· 94 

394· 53 057528 398· 9 
OS3875 * 479 057529 398· 10 

394 ·127 0875322 *498 
OS3878 * 480 394· 95 

394· 76 OS75324 .497 
OS3877 .481 394 ·143 

394,131 OS75325 * 496 
OS3878 * 482 395· 23 

395· 38 057534 398· 66 
083879 .483 087535 398· 66 

395· 43 0875381 .498 
053686 396· 64 394· 86 

560·135 0876382 *498 
053687 396· 65 394· 87 

560·136 OS75384 *609 
OS3688 387· 43 394· 88 
053689 391· 48 OS75385 .501 
053690 391 - 50 394 ·108 
DS65107 * 475 057538 398· 88 

* ,475 057539 398- 89 
390· 49 _0575450 395· 78 
391· 22 0575451 395· 79 

OS551 08 * 475 OS75452 395·162 
391· 32 , 92 - 3 

0555109 387· 12 0575453 396· 84 
0555110 387· 26 0575454 396 ·135 
0555121 385· 22 OS75460 395· 80 
0555122 388· 28 0575461 395· 81 
055520 397·111 0575462 396· 2 
055521 397·112 0575463 396· 86 
055522 397 ·134 0575464 396·136 
055523 397-135 OS75491 381-131 
055524 397· 91 , 95· 12 
055525 397· 92 0575492 381· 71 
055528 398· 1 1 95- 12 
055529 398· S 0575493 381·132 
OS65325 * 495 0575494 381· 72 

\ 395· 22 057640 389· 16 
OS5534 398· 63 057641 392· 9 
055535 398· 64 0578L520 389· 34 
OS5538 398· 86 0578L12 198·133 

Ie MASTER 1977 



PRODUCT INDEX 
Device Page-Une Device Page-Une Device Page-Line Device Page-Line Device Page-Line Device Page-Line 

~ 

National Semi con- 058692 397· 64 , 90' 12 Y 129· 1 LF357A 537· 9 LH0044C 531· 70 

ductor (Cont'd) 058693 397· 65 058866 381· 84 INS4001 .1059 LF398 573· 85 533· 29 
058694 397· 66 , 95· ,12 869· 63 LHOOOI 535· 39 LH0045 51 2 .177 

0578L20 389· 42 0588L520 389· 35 058867 381 ·141 INS4002 .1059 ~ 101· 8 LH0045C 512·178 

389· 43 0588L12 198·134 058868 381 ·115 869· 56 LHOO01A 539· 48 LH0052 531· 27 
057800 198·122 0588L20 3S9· 44 058869 381· 9 IN84003 .1089 LHOO01AC 544· 19 533· 46 
057802 398·131 058800 198·123 058870 381· 73 869· 48 LHOO02 512· 22 , 100· 14 

DS7803 • 490 058802 398·133 058871 381· 93 INS4004 .1059 ~ 97· 9 , 100· 14 
394,' 41 DS8803 .490 058872 381 ·102 869 ·32 LHOO02C 512· n LH0052C 531· 36 

398·132 
( 

394· 43 058873 381·109 INS4008 .1069 LHOO03 529 ·103 535· 9 057806 
DS7807 .491 058806 398 ·134 058874 381·111 869· 44 532 ·121 , 100· 14 

394· 42 DS8807 .491 058876 381 ·112 INS4009 .1069 "/ 541· 11 , 100· 14 
057810 178·122 394· 44 058877 381· 74 869· 45 LHOO03C 532·122 LH0053 573· 80 

198·141 058810 178 ·124 058879 381·113 INS4201 .435 541· 12 LH0053C 573· 81 
057811 178 ·123 198·142 058880 381· 37 iN54702 869· 53 UiOO04 530· 97 LH0061 529· 92 

198·143 OS8811 178 ·125 ~ 92· 14 INS8080A .1033 535· 40 541· 47 

057812 178· 73 198·144 058884A 381· 38 iPC·16A/504 866 ·170 LHOO04C 530· 18 LH0061C 529· 93 
198·131 058812 178· 74 ~ 92· 14 IPC·16A/505 866 ·174 530· 98 550· 5 

057819 178· 18 198·132 058885 381· 33 IPC·16A1506 866·168 536· 18 LH0062 530· 34 
198·147 DS8813 .490 J ~ 92· 14 IPC·16A/507 866 ·172 LHOO05 529 ·117 542· 11 

057820 390· 9 394· 4!5-- 05S887 381· 25 IPC·16A/518 866·157 ,532·123 , 100· 17 , 92· 3 DS8817 .491 ~ 92· 14 IPC·16A1520 .1022 549· 43 , 100· 17 , 92· 4 394· 46 058889 381· 45 866·153 LHOO05A 529 ·118 LH0062C 530· 35 , 92· 5 058819 178· 19 058891 381· 17 ISP·8A/500 • 998 532·124 550· 44 

057820A 390· 17 198·148 058892 381· 75 867· 80 540· 40 ~' 100· 17 

057822 388· 9 058820 390· 10 058895 381·130 LF111 517· 8 LHOO05C 529·123 , 100: 17 

057830 386· 34 , 92· 3 058897 381· 27 LF11201 364 ·106 532·125 L[f0063 528· 4 , 92· 3 , 92· 4 058963 381· 95 LF11202 364 ·107 549· 45 LH0063C 528· 5 , 92· 4 , 92· 5 058973 381·103 LF11300 373·101 LHOO14 , 116· 10 LH0070 573· 24 , 92· 5 058820A 390· 18 058974 381·104 375· 32 LHOO19 , 116· 10 LH0071 573· 28 

057831 386· 10 058822 388· 10 058976 381 ·105 LF11305 371· 55 LHO()20 529·120 LH10l 545· 6 

386· 45 058830 386· 35 058977 381· 85 LF1l306 370 ·111 539· 56 ~ 100· 9 , 92· 5 f 92· 3 FIPS • 986 LF11331 364 ·108 L~0020C 529 ·121 LH201 548· 16 , 92· 5 , 92· 4 GCP/P , 128· 15 LF11332 364 ·109 546· 22 Y 100· 9 , 97· 5 , 92· 5 IMP·00A/520 .1051 LF11333 364 ·110 LH0021 529· 85 LH2101A 553· 22 , 97· 5 058831 386· 11 866· 47 LF11508 371· 59 541· 4 LH2108 553· 4 , 97· 6 386· 46 IMP·16 • 986 LF11509 371· 2 LH0021C 529· 90 LH2108A 552· 32 , 97· 6 , 92· 5 866· 41 LF12201 364·111 546· 25 LH2110 528· 20 
057832 386· 12 , 92· 5 ~ 110· 18 LF12202 365· 2 LH0022 541· 19 LH2111 518· 23 

386· 49 , 97· 5 ~ 124· 18 LFl2305 371· 57 ~ 100· 14 LH2201A 553· 23 

f 92· 5 , 97· 5 , 125· 1 LF12306 370 ·112 lHOO22C 545· 52 LH2208 553· 5 , 92· 5 , 97· 6 , 125· 2 LF12331 365· 4 , 100· 14 LH2208A 552· 33 
057833 ' 393· 7 , 97· 6 ~ 125· 3 LF12332 365· 6 LHoon 573· 76 LH2210 528 ·12 , 92· 5 058832 38.6· 13 , ,125· 5 LF12333 365· 8 LH0023C 573·,77 LH2211 518· 24 
057834 393· 13 387· 2 , 125· 11 lF12508 371· 60 LH0024 530· 74 LH2301A 555· 39 , 92· 5 , 92· 5 ~ 126· 11 LF12609 371 . 3 532 ·161 LH2308 555· 37 
057835 393· 9 , 92· 6 , 126· 16 LF13201 364 ·112 542· 2 LH2308A 55i· 41 , ,92· 5 OS8833 393· 8 , 126· 17 LF13202 365· 3 LH0024C ,- 530· 66 LH2310 528· 28 
057836 389· 14 870·156 , 126· 18 LF13305 371· 58 532 ·162 U·i2311 519· 23 , 92· 5 , 92· 5 ~ 126· 19 LF13306 370·113 548· 50 LH24250, 531 ·130 

057837 389· 28 , 92· 5 ~ 128" 17 LF13331 365· 5 'LH0032 530· 71 553· 28 , 92· 5 058834 393· 14 , 128· 22 LF13332 365· 7 532·163 LH24250C 531 ·131 

OS7838 392· 22 , 92· 5 ~ 129· 1 LF13333 . 365· 9 542· 50 554· 46 , 92· 5 OS8835 393· 10 , 129· 4 LF13508 371· 61 LH0032C 530· 72 LH740A 550· 47 
057839 393· 11 870·157 , 129· 5 LF13509 371" 4 532·164 LH740AC 551· 34 , 92· 5 , 92· 5 , 129· 6 LF1374 I 550· 45 550' 46 LM100 569· 26 
057856 380· 40 , 92· 5 , 129· 8 LF152 512· 84 LH0033 528· 2 , 115· 9 , 95· '12 058836 389· 15 IMp·16A/521 .10;43 550· 36 , 110· B , 115· 13 
057858 380· 2 , 92· 5 866· 42 LF155 529· 76 LH0033C 528· 3 , 115· 14 , 95· 12 058837 389· 30 IMP·16A1522 .1043 542· 18 , 110· 8 , 115· 15 
057880 381· 36 - , 92· 5 866· 43 LF155A 536· 38 LH0036 512· 75 LM101 545· 12 , 92· 14 05883,8 392· 24 IMP·16A/523 866· 44 LF156 542· 30 LH0036C 512· 76 , 100· g 
057885 381· 32 , 92· 5 IMP·16A1524 866· 45 LF156A 536· 48 LH0037 512· 77 , 100· 10 
057887 381· 24 058839 393· 12 IMP·16C , 128- 21 LF157 542· 42 LH0037C 512· 78 ~ 101· 9 
057889 381· 44 , 92· 5 , 128· 23 LF157A 537· 8 LH0041 529 ·100 LM101A 529· 13 
057891 381· 16 058844 381· 81 , 129· 1 LF198 573· 83 541· 2 539 ' 7 
057895 381 ·129 058855 381 ·101 IMP·18C/P .1077 LF211 517· 9 LH0041C 529 ·101 , 97· 13 
057897 381· 26 058856 380· 41 IMP·16L .1077 LF252 512· 85 546· 20 , 97· 13 
058640 389· 17 . , 95- 12 IMp·4 , 128· 1,6 551· 47 LH0042 551· 19 , 100· 12 
058641 392· 10 058857 380- 5 lMP·4A , 128· 18 LF255 542· 19 LH0042C 551· 25 , 100· 12 
058642 392· 11 , 95· 12 IMP·8 , .124· 18 LF256 542'· 31 , 100· 14 , 100· 13 
058650 381· 53 058858 380· 3 , 125· 5 LF257 542· 43 LH0043 573· 78 , 100· 13 
0,58651 381·55 , 95· 12 , 125',10 LF298 513· 84 LH0043C 573· 79 , 100· 18 
058654 397· 61 OS8859 381· 8 , 126· 13 LF311 518· 4 LH0044 531 ·69 , 100· 18 
058655 397· 62 058861 381·135 , 126· 14 LF352 512· 86 533- 14 , 101· 1 
058656 397· 63 , 95· 12 ~ 126' 15 551· 48 LHob44A 531· 49 , 101· 1 
058658 381· 54 058863 381· 91 , 128· 19 LF355 549· 18 533· 7 , 101· 2 
058659 381· 56 , 95 ·-12 , 128· 20 LF355A 536· 39 LH0044AC 531· 50 , 101· 2 
OS8664 869·116, 058&64 381 -108 IMP·8A/520 .1043 LF356 549· 25 533· 8 , 101· 5 
058673 380·12 , 95· 12 866· 40 LF356A 536· 49 LH00448 531· 51 , 101· 5 
058674 380· 13 058865 381· 92 IMP·8C , 115· 4 LF357 549· 32 533· 13 LM102 528· 30 

Arranged alphanumerically from left to right 
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Ie MASTER 
Device ....... Une 0.108 Page-Une 

National Semicon-
, WI - 13 

ductor (Cont'd) 
, 114- 13 

LM121A 512-142 , 97 - 8 LMI22 561 - 79 , 97 - 13 , 117- 19 , 100- 12 LM123 562 - 93 , 100- 13 LM124 532- 71 , 101- 9 557- 4 , 104- 1.9 LM124A 556- 24 , 110- 5 LM125 567 -100 
LM103 573 - 38 , 115- 16 
LM104 .570 - 57 LM126 567 - 88 , 115- 5 • 115- 16 , 115- 9 LM127 567 - 92 , 115- 10 , 115- 16 

, , 116 - 11 LM128 570 - 93 
LM105 ,569 -104 LM129 573- 4 , 115- 6 LM1S03 522 - 29 

1 115- 10 LM1304 523-121 , 115- 11 LM1305 523 -122 

LM106 516- 13 LM130, 523 -123 , 104- 19 lM1310 523 -124 
LM107 538 - 32 LM1351 523 - 49 , 91- 13 526 -100 , 100- 13 LM139 520- 14 
LM1'08 537 - 36 , 104- 18 

1 100- 11 LM139A 519- 40 , 100- 12 LM1391 526- .13 , 100- 13 LM1394 526 - 14 , 101- 4 LMI4~5.2 566- 21 
LM108A 534- 16 LM140LA-l0 563- 75 , 114' 13 LMl40LA-12 563 - 90 , 115- 12 LM140LA-15 56.4, .29 
LM109 , 115- 7 LM140LA-18 964· 81 , 115- 12 LMI40LA-24 56.5- 17 
LM109~ 562 - 17 LM140LA-5 562- a 
LM109K 562 - 63 LMl40LA·6 562 - 99 
LMl10 528- 19 LM140LA-8 fi63- 29 , 110- 6 LM1414 519 - ~ 

LM111 516- 39 LM'I43 530- 99 , 101 - 5 LMI44 5.30-101 , 104- 17 543- 15 , 104- 20 LMl45K5.0 '565-107 
LM112 537. - 20 LII11458 529-52 
LM113 572-172 655- 5 , 115- a lM148 5.56- 39 
LM114 514· 17 LMI496 - til; - 62 , 101- 12 LM1514 518- 17 
LM114A 514- 18 LM1558 554- 23 
LM115 514- 19 LM158 531- 24 
LM115A 514- 20 554- a 
LM117 569 - 82 , 101 - 16 
LM118 530- 36 , 101 - 16 

641- 39 LMI58A 532 - 27 , 101 - 6 553- 15 , 101- 6 LM1596 671 - 67 , 101- 12 LMI60 617 - 13 , 101- 12 , 105- 2 , 111- 15 LMI6! 517 - 2 , 111- 15 , 105- 2 
LM119 518- 44 LM170 !i12- 7 , 111.- 15 621- 14 
LM120H05 565- 83 1 104- 5 
LM120H06 566 - 27 , 104- 6 
LM120H08 566- 49 LMI700 572'-146 
LM120H09 566 - 67 LM171 513- 20 
LM120H12 566- 83 , 102- 19 
LM120H15 566-110 , 106- 10 
LM120H18 567- 29 LMI72 521 - 18 
LM120H24 567 - 53 t 105- 12 
LM120H5.2 566- 4 LM173 . , 102- 18 
LM120K05 565 - 95 LM175 572 -132 
LM120K06 566- 37 LM1800 523-125 
LM120K08 566 - 59 LMl1101 527- 4 
LM120K09 566 - 73 LM1808 526-101 
LM120K12 566 - 94 LM1810 523 -125 
LM120K15 567 - 10 LM1812 524 -128 
LM120K18 567 - 33 626- 53 
LM120K24 567 - 61 573-115 
LM120K5.2 566- 16 LM1815 522 - 54 
LM121 512 -139 524- 10 

1240 

~ Pege-U ... DevIce Page-Una 

572 - 69 LM220K08 566 - 60 
, LMI820 621- 27 LM220K09 566 - 74 
LM1823 560-167 LM220KI2 566 - 95 
LM1826 560-168 LM220K15 567 - 11 
LM1828 525 - 85 LM220K18 567 - 34 
LM1830 571-140 LM220K24 567 - 62 
LM1841, 523 - 50 LM220K5.2 566- 17 
LM1845 526 - 68 LM221 512 -140 
LM1848 525 - 86 LM221A 512 -143 
LM1850 524- 6 LM222 561- 80 
LM1889 523-176 LM223 562 - 94 

627 - 5 LM224 532 - 72 
LM1900 532 -113 557 - 5 

558- 41 LM224A 556 -. 26 
LM193· 618- 48 LM225 567 -101 
LM193A 518- 7 LM226 567 - 89 

-LM194 514 - 22 LMf 27 , 567 - 93 
LM195 571- 90 LM228 570 - 94 

( , 114- 10 LM239 520- 27 
LM199 573 - 6 , 104- 18 
LM199A 573- 9 LM239A 519- 53 
LM200 569 - 27 LM240LA-l0 563 - 76 , 115- 9 LM240LA-12 563- 91 
LM201 548 - 20 LM240LA-15 564- 30 , 100- 10 LM240LA-18 564- 82 
LM201A 539- 8 LM240LA-24 565- 18 , 100- 18 LM240LA~5 562 - 9 , lOl- l LM240LA-6 562 -100 , 101- 2 LM240LA-8 563- 30 , 101- 5 LM243 530-100 
LM202 526 - 34 LM245K5.0 565-107 

• 97- S LM245K5.2 566 - 22 

'I 104- 19 LM249 556 - 45 
LM204 670 - 58 LM258 532 - 25 , 115- 5 554- 9 

'I 115- 9 555- 31 , 115- 10 , 101- 16 , 115- 11 , 101- 16 
LM205 569-105 , 101- 16 , lHi- 6 LM258A 532 - 28 , 115- 10 553 - 32 , 115- 11 LM260 517 - 14 
LM2Q8 516- 14 , 105- 2 , 104- 19 LM261 517- 3 
LMZ07 538 - 33 , 105- 2 
LM200 537 - 37 LM270 512- a , 100- 11 521 - 15 , 101· 4 , 104- 5 
lM208A' 53,4. 17 , 104- 5 

'I 115- 12 LM2704 560- 6.1 
LMZ09 , 116· 12 LM2705 560- 68 
LM209H 562- 18 LM2706 560- 69 
LM2.09K 562 - 64 LM2707 1)60- 70 
LM210 628- 11 LM271 513 - 21 , 100.- 9 LM272 521- 19 , 110- 6 , 105- 12 
LM211 516- 40 LM273 521- 46 , 101- 5 . 523 - 53 , 104- 17 , 102- 18 , 104- 20 , 102- 18 
LM2111 523- 51 , 105- 15 

526-102 , 105-15 
LM2113 523- 52 LM274 521- 47 
LM212 537· 21 523 - 54 
LM216 549- 11 , 105- 15 
LM216A 640- 12 . , 105- 15 
~M217 5.69- 83 LM275 572 -133 
LM218 541- 40 LM2900 532 - 96 , 101- 6 558 - 43 

' LM219 518- 45 LM2901 520- 42 
LM220H05 565 "84 LM2902 532 - 49 
lM220H06 566 - 28 558 - 21 
LM220H08 566- 50 LM2903 519 - 20 
LM220H09 566- 68 LM2904 532- 19 
LM220HI2 566- 84 , 555 - 36 
LM220H16 566-111 LM2905 561 - 82 
LM220H18 567 - 30 LM2907 524 -156 
LM220H24 567 - 56 571-149 
LMnOH5.2 566- 5 LM2917 524-157 
LM220K05 565- 96 571-150 
LM220K06 566- 38 LM293 518- 51 

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

Device Pege-U"8 Device Page-Une 

LM293A 618- 9 , 101- 6 
LM295 571 -91 LM319 519- 30 
LM299 573- 7 LM320H05 565 - 85 
LM299A 573 - 10 LM320H06 566- 29 
LM300 569- 9 LM320H08 566- 51 , 115- 9 LM320H09 566- 69 
LM301 , 100- 9 LM320H12 566 - 85 , 100- 10 LM320H15 566-111 
LM301A 548- 3 LM320H18 567 - 31 , 100- 18 LM320H24 567 - 57 , lOl- l LM320H5.2 566- 6 , 101- 2 LM320K05 565- 97 , 101- 5 LM320K06 566 - 39 
LM3011· 513- 27 LM320K08 566- 61 
LM3018 514- 21 lM320K09 566 -. 75 

514 - 56 LM320K12 566 - 96 
LM3018A 514- 24 LM320K15 567 - 12 

514 - 57 LM320K18 567 - 3.5 
LM302 528 - 37 LM320K24 567· 63 , 97 - 8 LM320K5.2 566 - 18 , 104- 19 LM320M05 565 - 86 
LM3026' 514-180 LM320M06 566- 30 
LM3028 512 - 46 LM320M08 566- 52 
LM304 570 - 32 LM320M09 566- 71 , 115-5 LM320M12 566- 91 , 115- 9 LM320M15 567- 7 , 115· 10 LM320M18 567 - 32 , 115- 11 LM320M24 567 -59 
LM3045 514-124 LM320M5.2 566- 7 
LM3046 514-125 LM320T05 565 - 98 
LM305 569 - 20 LM320T06 566- 40 , 115 - 6 LM320T08 566- 62 , 115- 10 LM320T09 566 - 76 , 115- 11 LM320T12 . 566 - 97 
LM305A 570- 10 LM320T15 567 - 13 
LM3053 512- 47 LM320T18 . 567 - 36 
LM3054 514 -161 LM320T24 567 - 64 
LM306 517 - 17 LM320T5.2 566- 19 , 104- 19 LM321 512-141 
LM3064 525- 3 , 114- 14 
LM3065 523- 57 LM321A 512-144 

526 -103 LM322 561- 81 
LM3067 525 - 87 LM323 562 - 95 
LM307 547 - 44 LM324 532 - 73 
LM3070 525- 88 558- 10 
LM3071 525 - 89 LM324A 556 - 27 
LM3075 523 - 58 LM325 567 -102 
LM30a 547 - 28 LM326 567 - 90 , 100- 11 LM327 567 - 94 , 101· 4 LM328 570 - 95 , 101- 13· LM329 573- 5 
LM308A 534 - 39 LM3301 532 - 53 , 114- 14 558 - 52 , 115 - 12 LM3302 520- 53 
LM3086 514-125 LM339 520 - 28 
lM3089 523 - 59 , 104- 18 
L"1309 , 115 - 12 LM339A 519 - 53 
LM309H 562 - 19 LM340 , 115- 4 
LM309K 562 - 65 LM340-10 563- 81 
LM310 528 - 27 LM340-12 564- 18 , 110- 6 LM340-15 564 - 58 
LM311 517 - 45 LM340-18 564 - 97 , 101- 5 LM340-24 565- 41 , 104- 17 LM340-5 562 - 85 , 104- 20 LM340-6 1563- 16· , 114 - 8 LM340-8 563 - 62 
LM3118 514- 58 LM340LA-JO 563 - 77 
LM3118A 514- 59 LM340LA-12 563 - 92 
LM312 547 - 20 LM340LA-15 564- 31 
LM3126 525 - 90 LM340LA-18 564 - 83 
LM313 5.72-173 LM340LA-24 565- 19 
LM3145 514-130 LM340LA-5 562- 10 
LM3145A 514 -131 LM340LA-6 562-101 
LM3146 514-132 LM340LA-8 563- 31 
LM3146A 514-133 LM3401 532 - 43 
LM316 549- 12 558 - 53 
LM316A 540- 13 LM341-12 563-108 
LM317 569 - 84 LM341-15 564 - 46 
LM31a 530 - 37 LM341-18 564 - 93 

550- 9 LM341-24 565 - 33 
1 101- 6 LM341-5 562 - 44 

Ie MASTER 1971 



f'RODUCT INDEX , " 

DevIoe ' ... Una DevIoe p"'-Una DevIce ' ......... DiNICfe ,."UIM 'DftIoa ' ..... Un. DevIoe 'ep-Un. 

National Sam icon- , 100· 16 LM7815 564· 59 671· 88, 624· 27 MM6013 , 124· 4 

ductor (Cont'd) 
, 111· 14 LM7818 564· 98 MM2101-1 '* 7ft I 624· 37 MM501'6 628· 72 , 111,' 14 LM7824 565· 42 62'0· 66 MM4220AE 607· 6 MM5019, , 124· 8 

LM341·6 562·114 LM3905 561· 63 LM7905 565- 93 MM2101-Z * 1U MM4220AP 607; 28 MM5024A 629· 7 
LM341·8 563· 43 LM3909 571·137 LM7905:2 566· 12 620· 81 MM422OBl, 607· 36 MM5025 629- 25 
LM342·10 563· 79 LM391 , 106· 10 LM7906 566· 35 MMZ102 * 7.t MM4220~K 607- 4 MM5026 629 - 26 
LM342·12 563· 97 LM3911 573 ·130 LM7908 566· 56 622· 69 607· 32 MM5027 629· 42 
LM342·15 564·'35 LM393 518· 52 LM7909 566· 7~ MM2102_ .1U MM4220tR 607· 2 MM5052 '- 632· 77 
LM342·18 664· 86 LM393A' 518· 10 L,M7il12 666· 98 612· 71 607· 30 MM5053 632 ·105 
LM342·24 565· 24 LM394 ' 514· 23 LM7915 567· 14 MM21OZ·' * 7fI MM4~21 624· 29 MM5654 632· 93 
LM342·5 562· 20 LM399 573 - 8, LM7918 567· 37 62i- 40 624- 41 MM5055 633· 24 
LM342-6 562·104 LM399A 573'1 11 LM7924 667 - 65 _2102-2 , " 7iB MM4221RO 607 ·20 MM5056 633,- 50 
LM342·8 563· 34 LM3999 573· 12 LS3704 560· 71 622· 54 MM4221RFI 607· 8 MM5057 633- 61 

;lM343 530· 82 lM4250 531·111 LX SERIES , 118),5 MM2tOZ·ZMD * ,. MMlI229 626· 14 MMs058 633· 76 
LM344 530· 8~ 540· 20 , 118 16 622· 55 ~30 624· 60 MM606 , 124· 6 

548· 36 , 100· 15 , 118· 18 MM2102A' *7eJ 1125· 21 MM5060 633 - 40 
LM345K5,0 566· 2 , 100· 15 , 118· 22 622· 8, MM423CiBo 607· 68 MM5060AA 633· 12 
LM345K5.2 566· 23 LM4250C 531, ·112 LX1400 672 ·144 MMZ102A-2 * 7$% MM4230FE 607· 65 'MM6060AB 633· 30 
LM34B 557· 41 543· 8 , 116· 11 621 ·t02 607· 89 MM5060AC 633· 34 
LM358 532· 26 , 100· 15 LXI600 572·145 MM2102A-4 *,.2 MM4230JT 607.33 MM5060AD 633· 42 

655· 32 , 100'· 15 LX1600 SERiES , 1'18·11 622· 29 '607, 63 MM5061 632·108 , 101· 16 LM55!iC 561· 50 , 118· 12 MM2102A-I *1. MM4230KP 607· 24 MM5081 , 124- 12 , 101· 16' LM555M 561·51 LX1600A , 118· 3 622·56 MM4230QW 607 ·73 MM5104 62&,·65 
LM358A 532· 29 LM556 561·110 LX1601A , ,118· 3. MM2102Al *7112 MM42300x 607· 45 MM52!)! * 822 

'0.., 553· 38 LM556C 561·111 LXI602A , 118· 3 622· S MM4230QY 607· 12 , 123· 6 
LM360 517· 15 1,M565 560· 9 " 118· 5 MM2f02Al-2 .. 762 MM4231 624· 84 MM5203D 611· 82 , 106· 2 LM565C 560· 10 , 118· 6 621.103 625· 24 612· 19 
LM361 517· 12 LM566 559 ·178 , 118· 19 MM2102Al-4 .782 MM4231BUS 607· 16 MM520'3Q 611· 66 , 105· 2 LM566C 559·179 LX1603A , 118· 23 622, 30 607· 70 ~612. 14 

LM370 512· 9 LM567 559·113 LX1603G , 1,18· 13 MM2102Al-I * 782 MM4231RP 607· 46 MM6204 * 824 
521· 16 560·106 LX1604G , 118· 13 622· 57 MM4232 625· 86 612~ 84 , 104· 5 LM567C 559·114 LX1700 , 118. 11 MM2102M 622·70 ,626· 27 MM5210 624· 38 , 104· 5 

LM703 ( 
560·107 LX1700G , 118· 2 MM2111 *7 .. MM4233 625· 87 MM5211 624- 42 

LM3705 560· 72 513· 23 , lIB· 4 *788 MM4240 606· 29 IiIIM5212 627· 23 
LM3706 560· 73 , 102· 19 LX1701 , 118· 11 620·106 625· 60 ~MM5213 624· 83 
LM3707 560· 74 , 106· 10 1.X3700 572 ·147 , 871· 89 f 120· 3 625· 23 
LM371 513· 22 LM703C 513·,24 , 118· 11 IIM2111·' *788 , 120· 3 671-103 
LM372 521· 20 LM709 

, 
544· 32 LX3700 SERIES , 118· 20 620· 59 MM4241 ) 606· 4 MM5214 625· SJj 

LM373 521· 48 , 100· ,10 , 118· 21 MM211'·2 * 71. 625· 18 MM5215 ' 627· 22 
523· 55 LM709A 539· 28 LX3702 , 111· 16, 620· 82 , 120· a MM"5218 ' 522 ·156 , 102· 18 LM709C 548· 27 LX3800 572·148 ..,2112 * 771 , 120· 3 MM5220EK 607· 5 , 102· 18 LM710 516· 21 LX5600 573·131 620·107 MM424i *832 MM5220LR 607· 3 , 105· 16 LM710C 517· 23 , 118· 1 MM2112·2 * 771 626· 70 MM5220 606· 38 , 105· 15 LM711 518· 36 , 119· 3 , 620· 83 MM4243 ' *834 624 - 28 

LM374 521· ,49 LM7iiC 519,· 13 f 119· 4 MM23ttA *830 625· 26 . 624· 39' 
523· 56 LM723 569· 59 , 119· 5 * 830 MM4244 * 83. MM5220AE 607· 1 , 105· 15 LM723C 569· 60 LX5700 573-132 627· 43 '-; 626· 91 MM5220AP 607· 29 

" 105· 15 LM725 535· 43 , 119· 5 871·115 .... M424i *832 MM52208L 607· 37 
LM375 572·134 , 101· 13 L149 566· 44 MM3501 ,624- 33 627· 29 MM5220EK 607, 34 
LM376 569· 45 LM725A 531· 71 1340·15, 564· 70 MM400 ~ 12,4· 3 M1I424. * 838 MM5220LR' 607· 31 
LM,377 521·172 536· 11 MH0007 394· 12 MM4006 628· 29 627· 67 MM5221 624 - 30 , 102· 9 LM725C 539· 51 , 124· 2 MM4007 633· 3 MM4247 * 838 624· 43 , 106· 10 LM733 513· 25 MHOOO7C 394· 14 , 124·8 627· 91 MM5221RQ 607· 21 
LM378 521·173 LM733L 513· 26 MHOOO9 394· 25 MM4012 , 124· 4 MM4250 618· 4 MM5221.RR 607· 9 , i02· 9 LM741 529· 32 MHOOO9C 394· 26 ,MM4013 , 124· 4 MM4252 '624· 87 MM5229 625· 15 , 106· 10 544· 41 MHOO12 394· 13 MM4016 628· 71 MM4262 , 122. 13 MM5230 624· 81 
LM379 521 ·182 , 101· 13 MHOO12C 394· 15 MM4019 , 124· 8 MM4270, * 777 -- 625· 20 , 102. 9 , 101· 13 MHOO13 394 ·27 MM402 , 124· 3 ,615· 28 , 123· 6 , 106· 10 LM741 A 540· 42 MHOO13C 394. 28 MM4025 629· 23 M,..2ao * 780 

\ , 123· 6 
LM380 521·102 LM741C 546· 43 MH8805 39~· 89 MM4026 629· 24 615· 29 MM5230BO 607· 69 , 106· 9 LM741E ,540· 43 MM1101A 618· 17 MM4027 629- 41 MM4320 204· 8 MM5230FE 607· 66 , 106· 10 LM746 525· 84 MMll01Al 618· 7 MM4052 632· 76 I 525· 22 607· 90 
LM381 , 522- 30 ' LM74'1 554· 22 MM1101A2 618· 3 MM4053 632·104 MM4357 373· 13 MM5230JT 607· 35 

t 106· 10 LM747A 553· 35 MM1402A 628· 50 MM4055 633· 23 MM43578 ~73. 15 607· 54 

, " 114· 15 Llio1747C 556· 4 MM1403A 628· 89 MIiII4056 633· 49 MM450 70· 65 MM5230KP 607· i5 
t 114· 16 LM747E / 563,36 MM1404A 629· 6 MM4057 633· 60 , 116· 11 MM52300W 607· 74 

LM382 522· 31 LM748 545· 20 MM1702' .. 818" / MM406 , 124· 3 MM4504 370· 48 MM52300X 607',47 , 106· 10 LM748C 545· 21 MM1702A *_18 MM4104 828· 64 MM451 370· 26 MM5230QY 607· 13 
LM384 , 106· 10 LM78L05C 562. 11 871· 74 MM4203 '* 822 

, 116· 9 MM5231 /' 624· 85 
LM386 521·103 LM78L06C 562 ·102 MM1702AD * 8,18 MM4203D 611· 81 , '116. 'II 625. 25 , 106· 10 . LM78L08C 563· 32 611· 80 612· 18 , 124· 3 MM5231 BUS 607· 17 
LM387 522· 32 LM78L10C 563· 78 MMi702AO·l 6,,· 78 MM4203Q 611·65 MM453 ,. 116· 9 607· 71 , 106· 10 LM78L12C 563· 93 MM1702AQ .: 818 612- 13 MM454 371· 5 MM5231RP 607· 48 
LM388 521·1b4 LM78L15C 564· 32 6tl· 62 1l1li4204 *1124 , 11~. 9 MM5232 625· 89 , 106· 10 LM78L18C 564· 84 MM1702AQ·1 611· 58 612·85 , 116· 11 626·28 
LM389 , 106· 10 LM78l24C 565· 2(} MM1702AQ·6 611· 72 MM4210 6,24· 36 MM455 369· 59 , 123· 5 
LM390 521·105 LM7805 562· 66, MM1742 ' * 821' MM4211 ,624· 40 MM4702A 611· 76 , 123· 5 , 106· 10 LM7806 563· 6 625' 83 MM4213 624· 82 MM482 , 124· 3 , 123· 6 
LM3900 532~ 97 LM7808 563· 52 MM2101 *768 ~25· 22 MM5006 ,628· 30 , , 123· 6 

558· 44 LM7810 563' 82 .' *7. MM4214 625· 85 MIill5007 , 124· 8 MM5233 625· 90 , 100· 16 LM7812 564. 8 620·105 MM4220, 806· 37 MM5012 , 124· 4 MM5238 625· 68 

, 

Arranged alphanumerically from llift to right 
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Ie MASTER 
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National Semicon-
, 109· ~ 

ductor (Cont'd) MM5332 525 ·185 
MM5357 373· 14 

MM5240 625· 61 , 109· 7 , 120· 3 MM5357B 373· 16 , 123· 5 MM5369 158· 68 , 123· 6 MM5370 '522·188 , 123· 8 MM5371 523· 3 
MM5241 606· 5 MM5375 523· 4 , 120· 3 MM5376 523· 5 , 123· 5 MM5377 522 ·163 , 123· 8 MM5378 522·164 
MM5242 * 832 MM5379 522 ·165 

* 832 MM5382 522 ·166 

626" 56 MM5383 522·167 

871 ·108 MM5395 560· 87 
MM5243 * 834 MM54C , 88· 14 
MM5244 * 836 MM54COO 154 ·109 

625· 84 MM54C02 156· 57 
'MM5245 * 832 MM54C04 149· 39 

627· 28 ·MM54C08 153 ·170 
MM5246 * 838 MM54Cl0 154· 73 

* 838 MM54Cl07 153 ·109 

627· 40 MM54C14 160·129 

627· 55 , 88· 17 
MM5247 * 838 MM54C150 158· 6 

627· 88 MM54C151 157 ·182 
MM5251 625· 19 MM54C154 152 ·119 
MM5253 624· 88 MM54C157 157 ·154 

625· 27 MM54C160 150·127 
MM5255 * 774 MM54C161 150· 21 

623· 21 MM54C162 150·148 
MM5256 * 774 MM54C163 150· 36 

623· 22 MM54C164 159· 64 
MM5257 * 774 MM54C165 159· 74 

623· 66 MM54C173 153· 45 
MM5262 , 122· 13 MM54C174 153· 70 
MM5264 , 122· 14 MM54C175 153· 31 
MM5269 * 775 MM54C192 151· 29 

620 ·108 MM54C193 ,150· 83 
MM5269·1 620· 60 MM54C195 158 ·153 
MM5269·2 620· 84 MM54C20 154· 30 
MM5270 * 783 MNl54C200 * 808 

614· 90 * 808 
MM5270'5 * 789 157· 67 

615· 30 617· 92 
MM5270A * 786 MM54C221 158· 39 

614· 67 , 88· 18 
MM5271 * 791 MM54C30 153 ·192 

* 791 MM54C3.2 155 ·124 
614· 91 MM54C42 152· 35 

615· 3 MM54C48 152· 56 
MM5280 *794 MM54C73 153 ·107 

614· 92 MM54C74 153· 10 
MM5280·5 * 800 MM54C76 ,153· 87 

615· 31 MM54C83 148· 14 
MM5280A * 797 MM54C85 148 - 79 

614· 68 MM54C86 155· 25 
MM5281 *.802 MM54C89 * 805 

* 802 * 805 
614· 93 157· 50 
615· 4 616· 65 

MM530~ 399· 44 MM54C90 150·115 , 125· 12 MM54C901 159 ·167 
MM5307 202· 7 , 95· 10 

399· 81 MM54C902 159 ·173 
MM5309 522·157 ~ 95· 10 
MM53104 523 ·177 MM54C903 159 ·179 
MM5.311 522·158 , 95· 10 
MM5312 522·159 MM54C904 159 ·185 
MM5313 522·160 , 95· 10 
MM5314 522·161 MM54C905 160· 74 
MM5315 522 ·162 MM54C906 148·151 
MM5316 522 ·188 MM54C907 148·156 
MM5320 204· 9 MM54C909 160·111 

525· 23 MM54C910 • 811 
MM5321 525· 24 * 811 
MM5322 204· 16 157· 75 
MM5330 203 ·108 617· 55 

375· 33 MM54C914 160·131 , 109· 8 , 88· 17 
.. 

1242 

Device P.~Lin. Device P.~Lin. 

MM54C920 * 814 MM58601 527 ·110 

* 814 MM5863 202· 4 

157·.97 373 ·102 

619· 22 MM5865 202· 98 
MM54C921 * 816 527·133 

157· 99 561 ·132 

MM54C922 383· 25 MM5871 524· 87. 

MM54C923- 383· 29 MM5880 527 ·111 

MM54C925 151·100 MM58801 527 ·112 
MM54C926 . 151 ·102 MM5882 527 ·113 

MM54C927 151 ·108 MM5885 527 ·114' 

MM54C928 151 ·114 MM5886 527 ·115 
MM54C929 .. 816 MM5890 527 ·116 

* 816 MM5891 524 ·102 

157 ·117 MM70C95 148 ·169 

621· 26 MM70C97 148·170 

MM54C93 149 ·117 MM72C19 158· 11 
iMM54C930 * 816' MM74C , 88· 20 

* 816 MM74COO 154·110 

157·119 , 88· 15 

621· 27 MM74C02 156· 58 
MM54C95 158 ·163 , 88· 15 
MM550 370· 66 MM74C04 149· 40 , 116· 11. , 88· 15 
MM5504 370· 47 MM74C08 153 ·171 

MM551 370· 27 MM74Cl0 154· 74 , 116· 11 MM74Cl07 153 ·110 

MM55104 559· 86 MM74C14 160·130 
MM55106 559· 87 , 8B· 17 
MM55114 559· 88 MM74C150 158· 7 
MM55116 559· 89 MM74C151 157 ·183 

MM552 , 116· 11 MM74C154 152 ·120 

MM554 371· 6 MM74C157 157 ·155 
MM555 369· 60 MM74C160 150 ·132 
MM5554 524· 46 MM74C161 150· 22 

MM5555 524· 65 MM74C162 150 ·149 

MM5556 524· 66 MM74C163 150· 37 

MM5704 , 93· 1 MM74C164 159· 65 
MM57100 523·178 MM74C165 159· 75 

MM57103 522· 99 MM74Cl73 153· 46 
MM57104 522 ·100 MM74C174 153· 71 
MM57105 523 ·179 MM74C175 153· 32 

MM5725 522· 85 MM74C192 151· 30 

MM5736 522· 86 MM74C193 150· 84 , 90· 10 MM74C195 158 ·154 , 91· 6 MM74C20 154· 31 

MM5737 522· 87 MM74C200 *.808 
MM5738 ' 522· 88 * 808 
MM5739 522· 89 157· 68 , 91· 6 617· 93 
MM5740 383· 43 MM74C221 158· 40 , 93· 2 , 98· 18 , 93· 3 MM74C30 154· 3 
MM5760 522· 90 MM74C3,2 155 ·125 
MM5762 522· 91 MM74C42 152· 36 
MM5763 522· 92 MM74C48 152· 57 
MM5764 522· 93 MM74C73 153 ·108 
MM5765 522· 94 MM74C74 153· 11 
MM5766 522· 95 MM74C76 153· 88 
MM5767 522· 96 MM74C83 148· 15 
MM5780 522· 97 MM74C85 148· 80 
MM5781 869 ·107 MM74C86 155· 26 
MM5782 869 ·105 MM74C89 * S05 
MM5785 869 ·109 * 805 

869·118 157· 51 
MM5788 869·114 616· 66 
MM5791 522· 98 MM74C90 150 ·116 
MM5799 869 ·112 MM74C901 159 ·168 
MM58104 527 ·102 , 95·.10 

'MM58115 , 527 ·103 MM74C902 159 ·174 
MM58117 527 ·104 , 95· 10 
MM58118 527 ·105 MM74C903 159·180 
MM58119 527 ·106 , 95· 10 
MM58120 527 ·107 MM74C904 159 ·186 
MM5829 527 ·108 , 95· 10 
MM5832 524· 67 MM74C905 160· 75 
MM5833 524· 68 MM74C906 148 ·152 
MM5837 572·129 MM74C907 148 ·157 , , 106· 10 MM74C908 152 ·174 
MM584'1 525· 36 MM74C909 160·112 
MM5860 527 ·109 MM74C910 * 811 

\ 

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

D'avice Pa~Lin. Device P.~Lin. 

* 811 I 617· 46 

157.· 76 ,.PB10144 163· B,8 
617· 54 617 ·100 

MM74C914 160·132 ,.PB10148 163· 61 , 88· 17 617· 47 
MM74C918 152 ·175 ,.PB2089 617· 7 
MM74C920 * 814 ,.PB2200 618· 35 

* 814 ,.PB2202 618· 70 
157· 98 ,.PB2205 . 622· 98 
619· 20 ,.PB2205·1 622 ·117 

MM74C921 * 816 ,.PB2206 618,' 66 
* 816 ,.P8228S 616· 85 
* 816 ,.P8246 394 ·109 

157·100 ,.PB403 610.·101 
619· 21 ,.PB406 613· 14 
619· 23 ,.PB426 613· 15 

MM74C922 383· 26 ,.PB4505·' 623 • 8 
MM74C923 383· 30 ,.PB4505·2 623· 9 
MM74C925 151 ·101 ,.PB4505·3 623· 10 
MM74C926 151·103 ,.PB8212 871· 23 
MM74C927 151·109 ,.PB8214 871· 36 
MM74C928 151 ·115 ,.PB8216 870·155 
MM74C929 * 816 ,.PB8224 870 ·163 

* 816 
157 ·118 

,.PB8228 871 . 61 

621· 24 
,.PB8238 871· 66 

MM74C93 149 ·118 
,.P02101 619 ·117 

MM74C930 * 816 
871· 90 

* 816 ,.P02101·2 619· 83 

157 ·120 ,.P02101·4 620· 28 

621· 25 ,.P02102 619 ·118 

MM74C95 158 ·164 871 • 97 

MM74S200 618· 34 .,.P02102·2 619· 84 

MM78C20 160· 61 ,.P02102·4 620· 29 

MM78C29 160· 58 ,.P02111 619·1 '19 

387· 46 871· 91 

MM78C30 160· 54 ,.P02111·2 619· 85 

387· 3 ,.PD2111·4 620· 30 

MM80C95 148 ·171 ,.P02112·4 620· 31 

MM80C96 149· 59 ,.P02308 626· 57 

MM80C97 148·172 871 ·109 

MM80C98 149· 60 ,.P02316 627· 41 

MM82C19 158· 12 871 ·116 

MM8597 , 123· 5 ,.P02316A 627· 75 
MM8702A 611· 69 ,.P02316A·l 627· 44 
MM8702A·4 611· 77 ,.P0369 399· 49 
MM88C20 160· 65 ,.P0371 870·169 
MM88C29 160· 59 872· 14 

387· 47 ,.P0372 871· 13 
MM88C30 160· 55 .872· 12 

387· 4 ,.P0405 622· 31 
NSL4944 572· 32 ,.P0410 623· 51 , 115· 17 ,.P0410·1 623· 48 
PACE * 986 ,.P0410·2 623· 46 

*1022 ,.P0411 615· 56 
*1077 "P0411·E 615· 86 

866·154 ,.P0411·1 615· 5 
~ 125· 6 ,.P041l·2 614· 95 , 129· 3 ,.P0411·3 614· 69 

SCfMP * 9S6 ,.P0411·4 614· 55 
*998 ,.P0411A 614· 94 
*11177 ,.P0412 620·109 

867· 81 ,.P0414 615· 57 
~ 125· 13 ,.P0414·E 615· 87 , 125· 13 ,.P0414·1 615· 6 , 129· 7 ,.P0415 621· 69 , 129· 7 ,.P0416·1 615·108 

SHM6401.c' 573· 82 ,.PD418·1 615· 7 
TBA120 523· 60 ,.P0418·2 614· 96 

526·104 ,.P0418·3 614· 70 
TBA440 527· 6 ,.PD425 621· SF 
TBA510 525· 91 ,.P0454 608· .16 
TBA530 525· 92 871 • 75 
TBA540 525· 93 ,.PD458 608· 24 
TBA560 525· 94 871. 80 
TBA920 526· 15 ,.P0464 624· 79 
TBA990 525· 95 pP0465 626· 60 

,.P0466 627· 49 

NEC ,.P05101·E 619· 64 

Microcomputers ,.P0754 • 203·157 
,.P0758 871 ·127 

,.PB10142 163· 55 ,.P08080A 870·144 
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. PRODUCT INDEX 
DevIoe P .... Une DevIce p .... Un. Device P .... Un. Dtvkie ·Page-Una Device Page-Lin. DevIce P .... Lln. 

NEe 5024 527 ·117 AN234 525· 98 MN3002 571· 99 SL3018A 514· 62 Sl78L08 563· 35 

Mlcrocompuwrs 6002 614· 22 AN235 525· 99 MN3003 571· 94 SL303 514· 47 Sl78l12 563· 98 

(Cont'd) 
, 122· 15 AN236 525·100 MN5530 522·101 Sl3045 514 ·137 Sl78l15 564· 36 , 122· 16 AN237 525 ·101 MN5540 522 ·102 Sl3046 514·138 Sl78l18 564· 86 

"P08251 870 ·179 6003. , 122· 18 AN239 526 ·105 MN5550 522·103 SL305 514· 78 Sl78L20 564·110 

"P08253 871·43 600311 614· 50 527· 7 MN5556 522 ·104 SL3081 515· 19 Sl78L24 565· 25 

"P08255 871· 50 600314 614· 52 AN240 526 ·107 MN5701 522 ·105 Sl3082 515· 25 Sl78l30 565.·59 

"P08257 871· 11 7001 621· 55 AN241 526·108 MN5710 522 ·106 Sl3083 514·161 Sl78M05 562· 45 

"POa259 871·40 AN242 525 ·102 MN5750 522 ·107 Sl3086 514·139 Sl78M06 562 ·115 

Nucleonic Products AN245 527· 8 MN5752 622 ·108 Sl3118 514· a2 SL78M08 563· 44 

Nltron Co. AN247 527· 9 MN6032 203 ·105 Sl3118A 514· 67 SL78M12 563 ·109 
AN248 527· 10 MN6040 559, 91 SL3127 514·171 Sl78M15 564· 47 

NC2257 399· 25 SFC2018 514· 60 AN249 526· 73 559· 92 SL3145 514·140 SL78M20 565· 4 , 92··6 SFC2036 514· 77 AN252 521 ·108 MN6050 527·118 SL31;16 514·141 SL78M30 565· 60 

NC2259 .399· 17 SFC2046 514·134 AN253 521·51 MN6051 527 ·119 SL3183 514·'62 SL7805 562· 68 , 92· 6 SFC2100 569· 28 AN255 526 ·109 MN6060 204· 12 SL345 514·49 SL7806 563· 7 

NC2260 399· 26 SFC2l 04 570· 59 AN260 521· 52 525· 25 Sl355 57.1· 86 Sl7812 564· 9 , 92· 6 SfC2105 569 ·106 AN262 522· 6 MN6070 522 ·168 SL360 514· 26 SL7815 564· 60 

NC4104A 623· 18 SFC2107 538· 34 AN264 522· 34 527 ·120 Sl362 514· 27 SL7818 564· 99 

NC4402A 623· 49 SFC2108 537· 38 AN270 522· 7 MWl011·1 616· 8 , 103· 15 SL7824 565· 43 

NC6400. 559, 72 SfC2108A 534· 18 AN271 523·130 OM200 521· 6 SL414 521 ·110 Sl7830 565· 61 

559· 98 SFC2109 562· 21 AN272 521 ·146 OSI5022 523·167 SL415 .521 ·148 SL901 525.108 

NC6401 559· 73 SFC2109M 562· 67 AN274 521 ·174 Sl424 521 ·111 Sl917 525 ·109 

NC6402 559· 90 SFC2111 516· 41 AN277 521· 53 Plessey Semicon- SL425 521 ·149 SP10l00 162· 67 

NC6410 559 ·100 SFC2118 530· 38 AN278 523 ·32 ductors SL437 521· 57 SP10101 162 ·104 

NC6420 559 ·104 541·41 AN288 525·103 526·116 SP10102 162·119 

NC6560 626· 43 SFC2200 569· 29 AN289 525·104 ECL·ARRAY 202·30 527· 13 SP10103 162 ·111 

627· 27 SFC2204 570- 60 AN301 527' 47 571 ·115 SL440 524· 11 SPlOl04 162· 4 

NC6560A 626· 39 SFC2205 569 ·107 AN302 527· 48 Ill·ARRAY I 202· 31 572· 70 SP10l05 162· 94 

627· 26 SFC2207 538· 35 AN303 627· 49 LS1641 571· 76 573· 91 SP10106 162· 59 

NC656 I 607· 82 SFC2208 537· 39 AN304 527· 50 Ml231 526·152 , 113· 18 SPlO107 162· 20 

NC6570 606· 58 SFC2208A 534· 19 AN305 527· 51 Ml232 526·153 , 113· 18 SP10l09 162· 85 

NC6570A 606· 59 SFC2209 562· 22 AN313 521 ·175 Ml236 626·154 , 113· 18 SP10l10 162· 34 

NeS571 606· 60 SFC22 1 1 516· 42 AN315 521 ·147 , ML237 526 ·155 Sl442 572 ·141 SP10111 162·48 

606·61 SFC2218 541·42 AN316 627· 52 ML238 526·156 573· 45 SP10112 162· 74 

NC6571A 606· 66 SFC2300 569· 10 AN320 525· 7 ML239 526 ·157 SL447 573·166 SP10113 162· 12 

NC6572 606· 66 SFC2301A 548· 4 AN325 525· 8 MP3409 628· 20 SL448 573·167 SP10114 164· 22 

NC6573 606·.67 SFC2306 570· 11 AN326 525· 9 MP3417 628· 10 Sl449 573 ·168 SP10115 164· 36 

NC6574 606· 68 SfC230i' 547· 45 AN328 526· 74 MP3812A ·608· 35 Sl461 526· 16 SP10116 164· 25 

NC6676 606· 69 SFC2308 647· 29 AN331 526· 75 MP38128 608· 36 SL456 527· 14 SP10117 I 162·'62 

NC6576 606· 70 SFC2309 562· 23 AN332 526· 34 MP3813 608· 41 Sl457 527· 15 SPlO118 162·140 

NC6580 606· 71 SFC2311 517·46 526 ·170 MP3813A 608· 42 Sl510 524·118 SP10l.19 162 ·130 

606· 1)3 ' SFC2318 530·39 AN334 626· 35 NOM201 608· 2 Sl511 524 ·122 SP10121 162·151 

NC6581 606· 72 550· 10 526·171 NOM202 608· 3 SL521 513· 84 SP10124 164· 5 

606· 84 SFC2709A 539· 29 AN340 526·111 NOM204 608· 4 , 102· 20 SP10125 163·172 

NC6683 606· 73 SfC2710 516· 25 AN341 526·110 NOM401 608· 5 SL525 513· 86 SP10128 161 ·117 

606· 86 SFC2711 519· 12 AN342 525·106 RTL·ARRAY 202· 32 SL530C 513· 91 SP,10129 164· 41 
NC6590 627· 70 SFC2723C 569· 61 AN343 525 ·106 571 ·117 SL541 513· 31 SP10130 162 :172 

NC6590A 627· 50 SFC2723EC 569· 62 AN349 526· 76 SBA750 526·115 SL550 513· 32 SPlO131 161 ·137 
NC659! 607· 87 SfC2741 529·33 527· 11 SL1001 560· 56 513- 78 SP10134 163· 32 
NC6832 627· 62 SFC741C . 546· 44 AN350 526· 77 SL1001A 571· 71 SL571 513· 85 SP10135 lar·161 
NC7010 60S· 18 SfC748C 546· 29 527· 12 SL1001B 571· 72 SL610C 513· 33 SP10136 161· 65 

608· 20 AN353 . 521· 39 Sl1020 560· 59 SL611e 513· 34 SP10137 161· 80 
NC7030 632· 28 Panesonlc Matsu- AN360 522· 35 SL1030 513· 39 Sl612C 513· 35 SP10138 161· 71 
NC7040 608· \0 shlta Electric.Corp. AN370 522· 36 Sl1310 523·132 SL613C 513· 80 SP10140 163· 70' 
NC7050 608· 12 AN374 521 ·109 Sl1327 525·110 513· 87 SP10141 163·152 
NC7051 608· 19 AN127 522· 4 AN380 525·107 SL1495 572· 86 SL620e 512· 15 SP10142 163· 56 
4200A' 623· 62 AN136 522· 5 AN603 524·158 SL1496 571· 73 Sl621e 512· 11 SP10144 163· 89 
4402A 623· 63 AN155 565· 65 AN605 527· 53 SL1521 513· 88 SL622C 512· 16 SP10145 163· 51 

567· 78 AN606 513· 28 f 102· 21 SL623 524 ·132 SP10148 163· 65 

Nortec Electronics AN202 526· 32 AN607 513· 29 SL1595 572 ~ 87 SL623C 521· 65 SP10156 162· 60 
AN20S 521· 37 AN608 513· 30 SL1596 571· 74 SL624 521· 54 SP10160 164· 66 

1103 614· 39 AN206 526·106 AN610 5.71· 68 Sl1600 SERIES , 104. 6 SL624C 521 ·63 SP10161 161· 98 
1103·1 614· 21 AN210 521· 38 AN903 514·135 , 105· 20 SL630C 512 ·102 SP10162 161· 90 
1103·146 614· 31 AN2ll 523·129 AN905 514·136 , 105· 21 SL640C 571· 69 SP10164 163 ·117 
1402 628· 51 AN214 521 ·106 DM831 203,147 f 105, 22 SL641C 571· 70 SP10165 164· 50 
1402A 628· 52 AN215 521 ·107 ON830 203 ·146 SL1610C 513· 36 Sl645 573·117 SP10171 161 ·112 
1403A 628· 90 522· 33 ON83~ 203·148 SL1611C 513· 37 Sl650 560· 36 SPHi172 161 ·105 
1404A .629· t! AN217 511· 50 ON835 203 ·149 SL1612C 613· 38 " 113· 7 SPlO173 163· 39 
2222 157.· 81 AN219 ·523 ·103 571 ·160 SL1613C 5,13· 81 Sl651 560· 33· SP10174 163 ·128 

620 ·129 AN220 525· 4 ONS37 ,203 .150' . Sl1620C 512· 17 , 113· 7 SP10175 163· 18 
2222A 157· 82 AN221 526· 5 ON838 203·151 SL 1621C 512· 12 SL660 523· 97 SP10176 161 ·147 

620·132 AN222 525· 6 MM1003 614· 40 SL1622C 512· 18 Sl662 523· 98 SP10178 161· 56 
2512 628 ·109 AN225 525· 96 MM6090 527 ·121 S11623 , 105· 19 SL664 523· 99 SP10179 161· 38 

628·112 AN227 525· 97 MN1001 615'· 58 SL1626 1 105· 19 SL6BO 571 ·102 SP10180 161 ·11 
4481 606· 7 AN228 526· 69 MN1001·2 614· 97 SL1630 512·103 Sl702C 532·126 SP10181 161· 24 
4881 606· 2 AN229 526· 70 MN1101 617· 82 SL1640 571· 76 545· 46 SP10211 162; 49 

606· 3 AN230 526· 71 MNll02 608· 17 , 105· 19 SL748 546· 30 SP102110 162·.35 
606· 32 AN231 526· 72 MN115 202 ·146 SL1641 , 105· 19 SL758 523·131 SP10212 162· 75 

5015 152·166 AN232 526· 33 MN116 '202·147 SL301 514· 25 Sl78L05 562· 24 SP10216 164· ,24 
5016 158· 56 526·169 MN3001 57,1·98 Sl3018 514· 61 SL78L06 , 562 ·105 SP10231 161 ·138, 

Arranged alphanumerically from left to right 
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Plessey Semicon- SP8607A 202 ·160 

ductors (Cont'd) SP86078 202·161 
SP8607M 202·162 

5Pl0501 162·105 5P86138 202·168 
SP10502 162·120 SP86148 202 ·169 
SP10504 162· 5 SP8615B 202 ·170 

SP10505 162· 95 SP86168 202 ·175 
SP10507 162· 21 SP86160 202 ·171 
SP10514 164· 23 SP8617 202 ·176 
SP10515 164· 37 SP8619 202 ·177 
SP10516 164· 26 SP8620A 202 ·179 
SP10517 162 ·163 SP86208 202 ·180 
SP10518 162 ·141 SP86218 202·181 
SP10519 162 ·131 SP86228 202 ·182 
SP10521 162 ·152 SP86308 203· 27 
SP10524 164· 6 SP86318 203· 28 
SP10525 163 -173 SP86329 203· 29 
SP10531 161 -139 SP86348 203· 30 
SP10533 162 ·181 SP86358 203- 31 
SP10535 161 ·162 SP86368 203· 32 
SP10536 161· 66 SP86378 203· 33 
SP10537 161· 81 SP8640 559 ·151 
SP1404 397· 3 SP8640A 203· 44 
SP1648 559·173 SP8640B 203· 45 
SP16488 165·120 SP8641 559·152 
SP16508 165 ·111 SP8641A 203· 46 
5P16518 16,5 ·112 SP86418 203· 47 
SP1658 165·103 SP8642 559 ·153 

559·174 ' SP8642A 203· 48 
SP16608 165· 84 SP86428' 203· 49 
SP16618 165· 85 SP8643 559 ·154 
SP16628 165- 80 SP86438 203· 50 
SP16638' 165 - 81 SP8646A 203· 51 
SP16648 165· 76 SP86468 203· 52 
SP16658 165· 77 SP8646M 203· 53 
SP1666 165· 62 SP8647A 203· 54 
SP1667B 165· 63 SP86478 203· 55 
SP1668 165· 97 SP8647M 203 - 56 
SP1669 165 - 98 SP8650B 203· 65 
SP16708 165· 48 SP86518 203 - 66 
SP16718 165· 49 SP86528 203· 67 
SP16728 165· 67 SP8655A 203- 74 
SP16738 165· 68 SP86558 203· 75 
SP16748 165· 71 SP8657A 203· 71 
SP16758 165· 72 SP86578 203· 72 
SP1690 ,202-153 SP8659A 203 - 68 
SP16908 165· 57 SP8659B 203 - 69 
8P1692B 165 -117 SP8660A 203· 34 
SP4020 203 - 77 SP8660B 203 - 35 
SP520B 202· 36 SP8666 203 - 38 
SP5218 202 - 12 SP8667 203 - 39 
SP5228 559 - 69 SP8670 203· 17 
SP5,30A 203 -130 SP8676 203· 19 
SP5308 203 -131 SP8677 203 - 20 
SP531A 203·133 SP8685 559-155 
SP5318 203 -134 SP8685A 203· 57 
SP532A 203-137 SP8685B 203· 58 
SP5328 203 -138 SP8690 559 ·156 
SP533A 203 ~140 SP8690A 203 - 59 

561 - 71 SP86908 203· 60 
SP5338 203·141 SP8695 559 ·157 

561· 72 SP8695A 203· 61 
SP540 ' 202· 15 SP86958 203· 62 
SP705 571 ·101 SP8740 559 ·134 
SP750B 517· 16 SP8740A 202·186 

571 ·108 SP8740B 203· 4 
SP7618 397· 15 ' SP8740M 203· 5 
SP7628 397· 14' SP8741 559·137 
SP7638 397 - 58 SP8741A 203· 10 
SP7648 397· 59 SP8741 B 203· 11 
SP765B 397· 57 SP8741M 203· 12 
SP8505 203· 25 SP8743 559 ·140 
SP8515 203· 26 SP87438 203 - 22 
SP8600A 202 ·166 SP8743M 203,- 23 
SP86008 202·167 SP8745 559·135 
SP8602A 202 -154 SP8745A 203- 6 
SP86028 202 -155 SP87458 203· 7 
SP8603A 202 -156 SP8745M 203· 8 
SP8S038 202·157 SP8746 559 ·138 
SP8604A 202 ·158 SP8746A 203· 13 
SP8604B 202 ·159 5P87468 203· 14 
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SP8746M 20:i- 15 LAS723 569· 88 
SP8750 203· 79 LAS7238 570· 20 
SP8751 203· 80 LAS7815 567· 20 
5P8752 203· 81 PMC18K·2 565· 75 
SP8760 559· 67 
SP8770 203· 83 Precision Monolith-
SP87n 203· 84 ics,lnc. 
SP8772 203· 85 
SP8790 559· 5 AO·02 373· 66 
SP8790A 203· 89 374· 45 
SP87908 203· 90 AO·02W 373· 67 
SP8790M 203· 91 374· 46 
SP8194 559 ·163 CMp·Ol 516· 4 
SP8794A 203· 93 , 109 ·,11 

569 ·164 , 109· 13 
SP87948 203· 94 CMP·01C 516· 29 
SP8794M 203· 95 CMP·01E 516· 5 
SP8920 559· 93 CMp·02 516· 2 
SP8921 559· 94 CMp·02C 516 - 28 
SP8922 559· 95 CMP·02E 516· 3 
SP8923 559 - 96 DAC·01 376· 11 
TAA570 526 ·112 , 109- 12 
TAA661 523· 61 DAC·01A 376 - 10 

526 -113 DAC·018 376 - 12 
TBA120 523· 62 DAC·01C 376 - 13 

526 ·114 DAC·01F ' 376· 14 
TBA435 563· 68 DAC-O'lH 376· 15 
T8A440 527· 16 DAC-02Ae' 377· 72 
T8A520 525 ·111 DAC·02BC 377 - 73 
T8A530 525 ·112 DAC·02CD 377· 74 
T8A540 525 ·113 DAC-02DD 377· 75 
TBA550 526· 78 DAC·03AD 377· 19 
TBA560 525 ·114 DAC·038D 377 - 20 
T8A625A 562 - 25 DAC·03CD 377· 21 
T8A6258 563· 99 DAC·03DD 377· 22 
T8A625C 564· 37 DAC·04AC 377· 68 
T8A750 523· 62 DAC·048C 377· 69 
T8A800 521 -150 DAC·04CC 377· 70 
TBA920 526· 17 DAC·04DD 377 - 71 
T8A940 526 - 18 DAC·08 376 - 77 
T8A950 526· 19 376 - 78 
T8A990 525 -115 . , 109· 10 
TCA270 527· 17 , 109 - 10 
TCA800 525-1 HI , 109· 14 
TDA440 527· 18 , 109· 14 
TIL-ARRAY 571 ·116 , 109 - 15 , 109- 15 

Power Monolithics DAC-08A 376· 74 

Co. DAC·08Cl 37,6· 81 
DAC·l00 , 109· 11 

LASl100 570· 21 , 109· 12 
LAS14U 569 - 35 , 109· 13 
LAS1405 562 - 88 DAC·l00A 377· 30 
LAS1406 563 - 21 377 - 31 
LAS1408 563 - 64· DAC·l00B 377 - 32 
LAS1410 563· 84 377· 33 
LAS1412 '564· 20 DAC-l00C ·376- 55 
LAS1415 5,64· 75 376· 56 
LAS15U 569· 34 DAC-l00D 376· 57 
LAS1505 562 - 86 376· 58 
LAS1506 563· 17 DAC·76 376· 92 
LAS1508 563 - 63 379· 4 
LAS1510 563· 83 560' 79 
LAS1512 564· 19 DAL·76B 376· 93 
LAS1515 564· 71 DAL·76C 376· 94 

564 ·108 DAL·76E 376· 95 
LAS1520 565- 9 LM257 542· 45 
LAS1524 565· 53 MAT·Ol 514· 28 
LAS1528 565· 55 514- 41 
LAS18U 570· 39 , 111· 4 
LAS1805 565· 99 , 111· 4 
LAS18052 566· 20 OP·Ol 534· 53 
LAS1806 566· 41 OP·01C 543· 46 
LAS1808 566· 63 OP·01E 538 - 9 
LAS1810 566· 79 OP·01F 538· 10 
LAS1812 566 ·104 OP·01G 543· 47 
LAS1818 567· 40 OP·01H 534· 54 
LAS1820 567· 46 OP·02 538· 11 
LAS1824 567· 68 OP·02A 534· 47 
LAS1828 567· 73 OP·02C 538· 12 
LAS3000 569 - 89 OP·02E 534· 48 

, Indicqtes page number in Application Note Directory 
* Indicates additional data is provided on the page noted 

Device Pag.Llna Daviee Page-Lina 

OP·04 553· 8 SSS1458 529· 54 
OP·04A 552· 43 554· 4 
OP·04C 553· 9 SSS1508·8 376· 27 
OP·04E 552· 44 SSS1558 554· 5 
OP·05 531· 74 SSS725 531· 72 

534· 32 536· 9 , 101· 17 SSS725A 531· 60 , 101· 17 533· 30 
OP·05A 531· 52 , SSS725B 531· 73 

533· 33 534· 55 
OP·05C 531· 86 SSS725C 531· 87 

536· 2 536· 3 
OP·05E 531· 58 SSS725.E 531 - 61 

534· 33 536 - 8 
OP-07 531· 83 SSS741 529· 35 

533· 19 538· 16 , 101· 18 SSS741B 540- 41 , 101· 18 SSS741C 546· ,14 , '101· 19 SSS741G 544- 3 , 101· 19 SSS747 553' 14 
OP·07A 531· 59 SSS747B 553 - 31 

533· 4 SSS747C 553· 54 
OP·07C 531· 92 SSS747G 554· 3 

533 - 36 
OP·07E 531 - 84 Ragen Semiconduc-

533 - 22 tor 
OP·l0 531 - 77 

552 - 37 MS504 371· 8 , 111·. 4 MS612 159· 97 , 111 0 4 632· 63 
OP-l0A 531· 78 MS618 159·150 

552 - 38 608· 34 
OP·lOC 531· 89 632· 30 

552 - 48 MS625 159 ·152 
OP·lOE 531· 79 633· 6 

552· 40 MS680 
. 

527·122 
OP·14 553· 10 MS681 527·123 
OP·14A 552· 45 MS682 527-124 
OP·14C 553· 11 MS683 527 ·125 
OP·14E 552·' 46 
PM108 537· 40 Raytheon Semicon-
PM108A 534 - 20 

ductor PM1436 557 - 29 
PM1458 529· 53 AM2901C 169 -150 

555· 7 868· 92 
PM155 529· 77 AM2901M 169 ·151 

542· 2.0 868· 93 
PM155A 536· 36 AM2905C 868·139 
PM1558 554· 25 AM2905M 868 -140 
PM156 542· 32 AM2906C 868 -141 
PM156A 536· 46 AM2906M 868·142 
PM157 542· 44 AM2907C 868·143 
PM157A 537· 6 AM2907M 868 -144 
PM208 537· 41 AM2909C 868 -104 
PM208A 534· 21 AM2909M 868 -i05 
PM255 542· 21 AM2918C 182 - 87 
PM256 542· 33 868-151 
PM308 547· 30 AM2918M 182· 88 
PM308A 534· 40 868 ·152 
PM355 549 ·,19 HA4741 * 598 
PM355A 536· 37 HA4741-2 '. 598 
PM356 549· 26 556· 30 
PM356A 536· 47 HA4741·5 * 59S 
PM357 549· 33 557· 19 
PM357A 537· 7 LF155 529· 78 
PM4136C 557 ·52 542· 22 
PM725 535 - 46 LF156 542· 34 
PM725C 539· 52 LF157 542· 46 
PM741 529 - 34 LF255 542, 23 

544 - 48 LF256 542· 35 
PM741C 546 - 45 LF257 542 - 47 
PM747 554· 24 LF355 549 -20 
PM747C 555· 6 LF356 549 - 27 
REF·Ol 573· 25 LF357 549 - 34 
REF-02 572 ·180 LHl01 545· 7 

573 ·129 LH201 548· 17 , 119· 7 LM10l 545- 14 , 119· 7 LM101A 529· 15 
SSS1408A·6 376· 3 539 - 9 
SSS1408A·7 376· 19 LM104 570 - 61 
SSS1408A·8 376· 26 LM105 569 ·108 
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Device Page-Una Device Pege-Lina Deviae Pege-Line Device Pege-Line Device Page-Line Device Page-Line 

Raytheon Semicon- RC3403A * 588 RC8262 199·142 RM55109 387· 15 RM9322 192· 91 172· 82 

ductor (Cont'd) 557· 46 RC8263 193· 82 RM55110 387· 27 RM9341 169· 25 25LS183M * 341 
RC4131 544· 5 RC8264 193· 88 RM55150 385· 9 RM9342 169· 94 172· 83 

LM106 516· 15 RC4132 , 543· 16 RC8266 192 ·153 RM55154 388· 40 RM9360 175· 36 25LS174 * 344 
LM107 538· 36 RC4138 \ * 588 RC8267 192 ·163 RM55324 394 ·145 RM9366 173· 46 25LS174C *344 
LM108 53'7· 44 557· 53 RC8270 197· 15 RM55325 395· 24 RM9621 385· 16 182 ·182 
LM108A 534· 22 RC4136C 558· 38 629· 83 RM55450 395· 84 RM9622 390· 29 25LS174M *344 
LM109H 562· 26 RC4137 532',92 RC8271 197· 29 RM55451 395· 85 RV3302 520· 49 182 ·183 
LM109K 562· 69 RC4151 * 590 i 629· 84 RM55452 396· 4 RV3403 * 588 25LS175 * 344 
LM111 516· 45 573 ·151 RC8273 198· 55 RM55453 396· 87 532 ·111 25LS175C * 344 
LM112 537· 22 f 109· 17 632· 17 RM55454 396·138 RV3403A • 588 182· 54 
lM118 530· 40 RC4158 * 592 RC8274 198· 50 AM555 561· 53 * 588 25LS175M * 344 

541· 43 557· 16 632. 13 RM556 561 ·113 557· 47 182· 55 
lM124 532· 77 RC4194 *594 RC8277 198· 84 RM702 532 ·128 558· 37 25LS181 * 346 

557· 6 RC4194D *594 632· 6 539· 38 RV4136 * 588 25LS181C * 346 
LM139 520· 13 570· 97 RC82eo 173·174 RM709 541· 3 RV4137 532· 94 169· 44 
LM148 556· 40 RC4194TK *594 11C8281 171 ·191 RM709A 535· 47 RV4151 *590 25Ls181M * 346 
LM201 548· 22 570· 99 RC8284 172 ·172 RM710 516· 27 573·153 169· 45 
lM201A 539· 10 RC4195 * 596 RC8285 174 ·160 RM710A 516· 6 , 109· 17 25LS190 * 350 
lM204 570· 62 567 ·103 RC8290 173 ·175 RM711 518· 37 RV4156, 557· 17 25LS19OC * 350 
lM205 569·109 , 115· 18 RC8291 171·192 RM711A 518· 6 R29660 611· 10 175· 8 
lM206 516· 16 RC4444 372· 22 RC9300 196· 24 RM723 569· 66 R29661 61,· 11 25LS190M * 350 
LM207 538· 37 561· 31 629· 70 RM725 535· 44 XR2207C 560· 11 175· 9 
LM208 537· 45 RC4531 547· 14 RC9304 168·107 RM741 544· 50 XR2207M 560· 12 25LS191 * 350 

'lM208A 534· 23 RC4558 555· 23 RC9308 191',55 RM747 554· 28 XR2211C 559. 28 25LS191C * 350 
lM209H 562· 27 RC4739 555· 26 RC9310 - 174· 41 RM748 545· 23 559·115 173· 18 
LM209K 562· 70 RC5330 618· 51 RC9311 177 ·173 RM8T09 179· 25 560·108 25LS191M * 350 
lM211 516· 46 RC5340 618· 36 RC9312 194· 70 386· 3 XR2211M 559· 29 173· 19 
LM212 537· 23 RC5500 622· 88 RC9316 172·110 RM8T10 182· 13 559·116 25LS192 * 353 
lM216 549· 13 RC555 561· 52 RC9322 192· 90 RM8T13 385· 25 560·109 25LS192C * 353 
lM216A 540· 14 RC556 561·112 RC9341 169· 24 RM8T14 388· 31 XR2567C 559 ·125 175· 57 
LM218 541· 44 RC702 532·127 RC9342 169. 93 RM8T20 195·101 , 560·114 25LS192M * 353 
lM224 532· 78 545· 47 RC9360 175· 35 RM8T22 195· 68 XR2567M 559·126 175· 58 

557· 7 RC709 548· 28 RC9366 173· 45 RM8T23 385· 37 560·115 25LS193 * 353 
lM239 520· 29 RC710 517· 24 RC9621 '385· 15 RM8l'24 388· 18 25LS138 * 330 25LS193C * 353 
LM2900 532·114 RC711 519· 14 RC9622 390· 28 RM8200 198· 62 25LS138C * 330 173· 75" 

558· 45 RC723 569· 65 RF8601 195· 61 RM8201 . 198· 72 177-102 25LS193M * 353 
LM2901 520· 43 RC725 539· 53 RF8602 195·138 RM8202 198· 39 25LS138M * 330 173· 76 
LM2902 532· 91 RC741 529· 37 RF9601 195· 62 RM8203 198· 46 177·103 25LS194A * 355 

558· 23 546· 47 RF9602 195·139 RM8230 194· 71 25LS139 * 332 25lS194AC * 355 
lM301A 544· 21 RC747 555· 10 Rll0144 163· 92 RM8231 194·152 25LS139C * 332 196·144 
lM304 570'· 33 , RC748 546· 32 617·109 RM8232 194· 12 177· 63 25LS194AM * 355 
lM305 569· 21 RC75107A 390· 51 RM1514 518· 20 RM8233 192· 89 25LS139M * 332 196:,45 
lM305A 570· 13 RC75108A 391· 11 RM1556 641· 23 RM8234 193· 73 177· 64 25LS195 * 355 
lM306 517· 18 RC75109 387· 14 RM1556A 537· 57 RM8241 189· 73 25LS151 * 334 25LS195A * 355 
LM307 544· 22 RC75110 387· 28 RM1558 554. 29 RM8242 189·155 25LS151C *334 25LS195AC * 355 
LM308 547· 32 RC75150 385· 8 ,RM2505 168·171 RM8243 199· 59 194·122 196· 51 
lM308A 534· 42 RC75154 388- 41 RM3403 532·109 RM8250 177·137 25LS151M ,. 334 25LS195AM * 355 
lM309H 562· 28 RC75324 394 ·144 RM3503 * 586 RM8251 176· 71 194·123 196· 52 
LM309K 562· 71 RC75325 395· 25 * 586 RM8252 176· 72 25LS153 * 336 25LS251 * 334 
ll.l311 517· 48 RC75450 395· 82 532·110 RM8260 169·125 25LS153C * 336 25LS251C * 334 
LM312 547· 21 RC75451 395· 83 557· 24 RM8261 169 ·133 193·154 194 ·175 
LM316 549· 14 RC75452 396· 3 RM3503A * 586 RM8262 199·143 25LS153M * 336 25LS251M * 334 
lM316A 540· 15 RC75453 396· 86 RM3503A* 556· 33 RM8263 193· 83 193·155 194 ·i'76 
lM318 530· 41 RC75454 396·137 RM4131 538· 19 RM8264 193· 89 25LS157 * 336 25LS253 * 336 

550· 12 RCBT09 179· 24 RM4132 540· 23 RM8266 192 ·154 25LS157C * 338 25LS253C * 336 
LM324 532· 79 386· 2 RM4136 *588 RM8267 192·164 192 ·114 193·187 

558· 13 RC8T10 182· 12 557· 30 RM8270 197· 16 25LS157M *338 25LS253M * 336 
LM339 520· 30 AC8T13 385· 24 RM4137 532· 93 629· 85 192 ·115 193·188 
LM3900 532·115 RC8T14 388, 30 RM4151 * 590 RM8271 197· 30 25LS158 * 338 25LS257 * 358 

558· 46 RC8T20 195·100 \ 573·152 629· 86 25LS158C * 338 25LS257C * 358 
RC10144 163· 91 RC8T22 195· 63 , 109';11 RM8273 198· 56 192 ·187 193· 51 

617·107 RC8T23 385· 36 RM4156 * 592 632· 18 25LS158M ,. 338 25LS257M * 358 
RC1414 519· 8 RC8T24 388· 17 556· 28 RM8274 198· 51 192 ·188 193· 52 
RC1437 555· 40 RC8200 198· 61 RM4194 * 594' 632· 14 25LS160 * 341 25LS258 * 358 
RC1458 529· 56 Re8201 198· 71 RM4194D * 594 RM8277 198· 85 25LS160C * 341 25LS258C * 358 

555· 11 RC8202 198· 38 570·101 632· 7 1'74· 65 193· 29 
RC1488 385· 51 RC8203 198· 45 'RM4194TK *594 RM8280 173·176 25LS180M * 341 25LS258M * 358 

,RC1489 388· 48 RC8230 194· 68 I '57Q.l03 RM8281 172· 5 174· 71 193· 30 
RC1489A 389·10 RC8231 194·151 RM4195 * 598 RM8284 172·173 25LS161 * 341 25LS299 * 361 
RC1556 549· 37 RC8232 194· 69 567 ·104 RM8285 174·161 25LS161C * 341 25LS299C • 361 
RC155M 543· 34 RC8233 192· 88 , 115· 18 RM8290 173·177 172 ·lltl , 197 ·103 
RC2505 168·170 RC8234 193· 72 RM4444 372· 23 ,RM8291 172· 6 25LS161M * 341 25LS299M * 361 
RC3301 532· 54 RC8241 189· 72 561. 32 RM9300 196· 25 172·142 197·104 

558· 50 RC8242 189·154 RM4531 645· 32 629· 71 25LS162 * 341 54HOO 186·102 
RC3401 532· 46 RC8243 199· 58 RM4558 554· 38 RM9304 168·108 25LS162C * 341 54HOI 187· 58 

558· 57 RC8250 177·136 RM5330 618· 88 RM9308 191' 54 174 ·115 54H03 187· 60 
RC3403 * 586 RC8251 176· 69 RM5340 618· 81 RM9310 174· 42 25,LS162M * 341 54H04 170·175 

* 586 RC8252 176· 70 RM5500 622· 87 RM9311 177 ·174 174·116 54H05 171· 55 
532 ·108 RC8260 169·124 RM55107A 390· 52 RM9312 194· 73 25LS163 * 341 54Hlb 186· 7 
558· 35 RC8261 169·132 RM55108A 391· 12 RM9316 172·111 25LS183C * 341 54Hl1 183·106 

" Arranged alphanumerically from left to right 
. . , 
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Raytheon Semicon- 54lS181 *277 

ductor (Cont'd) 169 - 42 
54LS190 * 283 

54H15 183-145 175 - 6 
54H20 185- 9 54LS191 * 283 
54H22 185 -123 173- 16 
54H40 185 - 79 54LS192 * 291 

185- 80 175- 55 
54H74 181 -175 54LS193 * 291 
54LSOO * 210 173 - 73 

186 - 89 54LS194 .. 299 
54LSOl * 212 54LS194A * 299 

187 - 34 196-142 
54LS02 * 214 54LS195A * 302 

190-125 196- 49 
54LS03 * 212 54LS198 * 305 ' 

187 - 36 174- 10 
54LS04 * 210 54LS197 * 305 

170-160 172 - 29 
54LS05 * 212 54LS20 * 210 

171- 41 184-184 
54LS08 * 215 54LS21 * 215 

183-190 183- 48 
54LS09 *217 54LS22 * 212 

184 - 52 1..85-111 
54LS10 * 210 54LS251 * 309 

185 -184 194 -173 
54LS107 * 232 54LS253 * 312 

181- 29 193 -185 
54LS109 * 251 54LS255 * 313 

180- 80 177 -124 
54LS11 * 215 54LS257 * 315 

183- 91 193 - 49 
54LS112 * 232 54LS258 * 315 

180-144 193 - 27 
54LS113 * 232 54LS28 * 222 

180- 98 187 -126 
54LS114 * 237 54LS281 * 318 

180-124 168 -126 
54lS12 *212 54LS288 * 253 

186 - 42 J 89 -164 
54LS13 * 218 54LS27 * 214 

200- 71 190- 84 
54LS138 * 253 54LS28 * 223 

189 -138 190-133 
54LS138 * 254 54LS283 168- 77 

177 -100 54LS295A * 321 
54LS139 * 254 196 -167 

177 - 61 54LS298 * 323 
54LS14 * 218 182-125 

200-131 54lS30 * 210 
54LS15 * 217 184-108 

183 -137 54LS32 * 225 
54LS151 * 256 190- 15 

194-120 54LS33 * 226 
54LS152 * 256 190-159 

194- 49 54LS365 * 325 
54LS153 * 258 170- 98 

193 -152 54LS366 * 325 
54LS155 * 280 171 - 96 

177- 11 54LS37 * 223 
54LS156 * 280 186-153 

177 - 44 54LS38 * 228 
54LS157 * 282 187 -108 

192 -112 54LS388 * 242 
54LS158 * 282 189 - 93 

192 -189 54LS395 * 327 
54LS160 * 284 196-181 

174 - 63 54LS40 * 223 
54LS161 * 284 185- 60 

172-139 541S42 * 227 
54LS162 *284 176- 96 

174 -113 54L543 * 227 
54LS163 *284 '176, 15 

172- 80 54LS44 * 227 
54LS184 * 271 176- 36 

197-190 54LS51 * 230 
54LS174 * 275 188 -137 

182-180 54LS54 * 230 
54LS175 * 275 187 -191 

182 - 52 54LS55 * 230 
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188 -152 54190 174-177 
54LS670 192 - 27 54191 172 -187 
54LS73 * 232 54192 175- 33 

181 - 26 54193 173 - 47 
54LS74 * 235 54194 196-119 

181 -161 629 -105 
54LS76 * 232 54195 196 - 26 

181 - 88 630- 22 
54LS78 * 237 54198 197 - 87 

180- 41 631 - 22 
64LS83A * 239 54199 197 - 73 

168 - 74 631 - 23 
54LS85 * 241 5420 184 -166 

169 -188 5421 183 - 36 
,54LS88 * 242 5422 185- 98 

189- 90 54255 177 -120 
54LS90 * 243 54283 168- 45 

173 -147 5442 176 - 63 
54LS92 * 243 5443 176- 5 

175 -121 5444 176- 26 
54LS93 * 243 5445 176 -147 

171 -152 5474 181-143 
54LS95B 196-102 5481 191 -163 
54AOO 186-103 616 - 47 
54R02 190-173 5483 168- 43 
54R04 170 -176 5486 189 - 70 
54A05 171 - 56 74HOO 186-104 
54AlO 186- 8 74HOl 187 - 59 
54All 183 -107 74H04 170-177 
54A112 180-161 74H05 171 - 57 
54Al13 180-111 74Hl0 186 - 9 
54Al14 180- 8 74Hll 183 -108 
54A15 183-146 74H15 183 -147 
54A181 169- 50 74H20 185- 11 
54A182 169-103 74H22 185-125 
54A20 185- 10 74H40 185- 81 
54A22 185-124 74H74 181 -177 
54A64 188- 61 74LSOO * 210 
54A65 188 - 78 186- 90 
54A74 181 -176 74LSOl * 212 
5400 186- 71 187 - 35 
5401 186-188 74LS02 * 214 
5403 186-190 190-130 
5404 170 -142 74lS03 * 212 
5405 171 - 21 187 - 39 
5408 \83-172 74LS04 * 210 
5409 184- 33 170-161 
5410 185-166 74LS05 *'212 
5411 183- 80 171 - 42 
5412 186- 30 74LS08 * 215 
54123 195-160 183 -191 
54136 189 -,121 74LS09 *217 
54145 176-119 184-,53 
5415 183 -123 74LS10 * 210 
54150 195- 15 185-185 
54151 194 - 99 74LS107 * 232 
54152 194 - 37 181- 30 
54153 193-127 74LS109 * 251 
54154 177 -,175 180· 81 
54155 176 -184 74LS11 * 215 
54156 177 - 27 183 - 93 
54157 192· 92 74LS112 * 232 
54158 192-170 180-145 
541-59 177 -190 74LS113 * 232 
54160 174 - 39 180- 99 
54161 172 -112 74LS114 * 237 
54162 174 - 93 180-125 
54163 172- 55 74LS12 * 212 , 
54164 197 -170 186 - 43 

631 - 72 74LS13 * 218 
54165 197 -120 200- 72 

631 - 39 74LS136 * 253 
54166 197 -144 189 -139 

631- 49 74LS138 * 254 
54170 191 -182 177 -101 

616- 20 74LS139 * 254 
54174 182-160 177 - 62 
54175 182 - 32 74LS14 * 218 
54180 199 -140 200-132 
54181 169 - 22 74LS15 * 217 
54182 169 - 95 183-138 

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

D.vic. Page-Lin. Devic. Page-Liri. 

,74LS151 * 258 190-'16 

194 -121 74LS33 * 228 
74LS152 * 256 190-162 

194- 50 74LS365 * 325 
74LS153 * 258 170-' 99 

193 -153 74LS366 * 325 
74LS155 * 280 171,- 97 

177 - 12 74LS37 * 223 
74LS156 * 260 186-154 

177 - 45 74LS38 * 226 
74LS157 * 262 187-109 

192 -113 74LS386 * 242 
74LS158 '* 262 189- 94 

192 -186 74LS395 * 327 
74LS180 * 284 196 -182 

174 - 64 741S40 * 223 
74LS181 * 284 185 - 61 

172 -140 74LS:42 * 227 
74LS182 *284 176 - 97 

174-114 74LS43 *227 
74LS183 * 284 176 - 16 

172- 81 74LS44 * 227 
74LS184 * 271 176 - 37 

197 -191 74LS51 * 230 
74LS174 * 275 188 -138 

182 -181 74LS54 * 230 
74LS175 * 275 188- 6 

182 - 53 74LS55 * 230 
74LS181 * 277 188 -153 

169- 43 74LS73 * 232 
74LS190 * 283 181 - 25 

175 - 7 ,74LS74 * 235 
74LS191 * 283 181 -162 

173 - 17 74LS78 * 232 
74LS192 * 291 181 - 89 

175 - 56 74LS78 * 237 
74LS193 * 291 180- 42 

173' 74 74LS83A * 239 
74LSl94 * 299 168 - 75 

74LS194A * 299 74LS85 * 241 
196-143 169 -189 

74LS195A * 302 74LS86 * 242 
196- 50 189- 89 

74LS198 * 305 74LS90 * 243 
174- 11 173-148 

74LS197 * 305 74LS92 * 243 
172- 30 175 -122 

74LS20 * 210 74LS93 * 243 
184-185 171 -153 

74LS21 * 215 74ROO 186-105 

183- 50 74R02 190-174 

74LS22 * 212 74R03 187 - 61 
185 -112 74R04 170-178 

74LS251 * 309 74'A05 171 - 58 

194 -174 74Rl0 186- 10 
74LS253 * 312 74Rl1 183 -109 

193 -186 74R112 180-162 
74LS255 * 313 74Rl13 180-112 

177 -125 74.R114 180- 9 
74LS257 *' 315 74R15 183 -148 

193- 50 74R181 169- 51 
74LS258 * 315 74R182 169-104 

193 - 28 74A20 185- 12 
74LS26 * 222 74R22 185-126 

187 -127 74A40 185- 82 
74LS261 * 318 74A64 188 - 62 

168 -131 74A65 188- 79 
74LS268 * 253 74A74 181 -1 i8 

189 -165 7400 I 186- 72 
74LS27 * 214 7401 186 -189 

190- 85 7403 186 -191 
74LS28 * 223 7404 170 -143 

190 -134 7405 171 - 22 
74LS283 168 - 79 7408 183 -173 
14LS295A * 321 7409 184 - 34 

196 -168 7410 185 -167 
74LS298 * 323 7411 183 - 81 

182 -126 7412 186 - 31 
74LS30 * 210 74123 195-161 

184-109 74136 189-122 
74LS32 * 225 74145 176-120 

Ie MASTER 1977 



PRODUCT INDEX 
Device Pege-Llne Device Pege-Llne Device Pege-llna Device P.ge-Llna Device P.ge-Llna Device Page-Lina 

Raytheon Semicon- 9LS05 * 212 9LS15C * 217 174·194 187 ·129 185· 58 

ductor (Cont'dt 9LS05C * 212 1&3·135 9LS190M * 283 9LS261 * 318 9LS40M * 223 
171· 39 9LS15M * 217 175· 5 9LS261C * 318 185· 59 

7415 183·124 9~05M * 212 183·136 9LS191 * 283 168·124 9LS42 * 227 
'74150 195· 16 171· 40 9LS151 * 256 9LS191C * 283 9LS261M * 318 9LS42C * 227 
74151 194·100 9LS08 * 215 9LS151C * 258 173· 14 168,·125 176· 94 
74152 194· 38 9LSOBC * 215 194·118 9LS191M * 283 9LS268 * 253 9LS42M * 227 
74153 193·128 183·188 9LS151M * 258 173· 15 9LS288C * 253 176· 95 
74154 177·176 9LS08M * 215 194 ·119 9LS192 * 291 189·1.62 9LS43 * 227 
74155 176·185 183·189 9LS152 * 258 9LS192C * 291 9LS288M * 253 9LS43C * 227 
74156 177· 28' 9LS09 * 217 9LS152C * 258 175· 53 189·163 176· 13 
74157, 192· 93 9LS09C * 217 194· 47 9LS192M * 291 9LS27 * 214' 9LS43M * 227 
74158 192 ·171 184· 50 9LS152M * 258 175· 54 9LS27C * 214 176· 14 
74159 177·191 9LS0IM .. 217 194· 48 9LS193 * 291 190· 82 9LS44 * 227 
74160 174· 40 184~ 51 9LS153 * 258 9LS193C * 291 9LS27M * 214 9LS44C * 227 
74161 172 ·113 9LS10 * 210 9LS153C * 258 173· 71 190· 83 176· 34 
74162 1.74· 94 9LStOC * 210 193·150 9LS193M * 291 9LS28 * 223 9LS44M * 227 
74163 172· 56 185·182 9LS153M * 258 173· 72 9LS28C * ,223 176· 35 
74164 197 ·171 9lS1OM * 210 193·151 9LS194A * 299 190·131 9LS51 * ,230 

631· 73 185 ·183 9LS155 * 280 9LS194AC * 299 9LS28M * 223 9LS51C * 230 , , 

74165 197·121 9LS107 '*,232 9LS155C *280 196 ·140 190·132 188·135 
631· 40 9LS107C * 232 177· 9 9LS194I\M * 299 9LS283C 168· 76 9LS51M * 230 

74166 197·145 181· 27 9LS155M * 260 196·141 9LS283M 168· 78 188·136 
631· 50 9LS107M * 232 177· 10 9LS195A * 302 9lS295A * 321 9LS54 * 230 

74170, 191·183 181· 28 9LS158 * 280 9LS195AC * 302 9LS295AC * 321 9LS54C 187 ·192 
616· 21 9LS109 * 251 9LS156C * 260 196· 47 196·165 9LS54M * 230 

74174 182·161 9LS109C * 251 177· 42 9LS195AM * 302 9LS295AM * 321 188· 5 
74175 182· 33 180· 78 9LS158M * 280 196· 48 196·166 9LS55 * 230 
74180 199·141 9LS10IM * 251 177· 43 9LS198 * 305 9LS298 * 323 9LS55C * 230 
74,181 169· 23 180· 79 9LS157 * 262 IILS196C * 305 9LS296C * 323 188·150 
74182 169· 96 9LS11 * 215 9LS157C * 262 174· 8 182·123 9LS55M * 230 
74190 174·178 9LS11C * 215 192·110 9LS196M * 306 9LS296M * 323 188·151 
74191 172·188 183· 90 9LS167M * 262 174· 9 182·124 9LS73 * 232 
74192 175· 34 9LS11M * 216 192·111 '9LS197 * 306 9LS30 * 210 9LS73C * 232 
74193 173· 48 183· 92 9LS158 * 262 9LS197C * 306 9LS30C * 210 181· 23 
74194 196·120 9LS112 * 232 9LS158C * 262 172·27 

, 184·106 9LS73M * 232 
629 ·106 9LS112C ,* 232 192 ·1'84 9LS197M * 306 9LS30M * 210 181· 24 

74195 196· 27 180·142 9LS168M * 262 172· 28 184 ·107 9LS74 * 235 
630· 23 9LS112M *232 192·185 9LS20 * 210 9LS32 * 225 9LS74C * 235 

74198 197· 88 180·143 9lS160 *284 9LS2OC * 210 9tS32C * 226 181·159 
631· 24 9LS113 * 232 9LS16OC *284 184·182 190' 13, 9LS74M' * 235 

74199 197· 74 9LS113C * 232 174· 61 9LS20M * 210 9LS32M * 225 181·160 
631· 25 180· 96 9LS160M *284 184·183 190· 14 9LS76 * 232 

7420 184·167 9LS113M * 232 174· 62 9LS21 * 215 9LS33 * 226 9LS76C * ,232 
7421 183· 37 , 180· 97 9LS161 * 284 9lS21C 183· 47 9LS33C * 226 181· 86 
7422 ' 185· 99 9LS114 * 237 9LS161C *284 9LS21M * 215 190·160 9LS76M * 232 
74255 .177·121 9LS114C * 237 172·137 183· 49 9LS33M *' 226 181· 87 
74283 168· 46 180·122 9LS161M *284 9LS22 *212 190·161 9LS78 * 237 
7442 176· 64 9LS114M * 237 172·138 9LS22C *212 9LS365 * 325 9LS78C * 237 
7443 176· 6 180·123 9LS162 *284 185·109 9LS365C .. 325 180· 39 
7444 176· 27 9LS12 .. 212 9LS162C *2!14 9LS22M * 212 170· 96 9LS78M * 237 
7445 176·148 9LS12C * 212 174-111 185·110 9LS366M * 325 180· 40 
7474 181·144 186· 40 9LS162M * 284 9LS251 * 309 170- 97 9LS83A .. 239 
7481 191·164 9LS12M .. 212 174·112 9LS251C .. 309 9LS366 * 325 9L683AC * 239 

616· 48 186· 41 9LS163 *284 194·171 9LS366C * 325 168· 72 
7483 168· 44 9LS13 * 218 9LS183C *264 9LS251M * 309 171· 94 9LS83AM * 239 
7486 189· 71 9LS13C * 218 172· 78 194·172 9LS366M * 325 168· 73 
9LS00 * 210 200· 69 9LS163M *284 9LS253 * 312 171 - 95 9LS86 * 241 
9LSOOC * 210 9LS13M .. 218 1.72· 79 9LS253C * 312 9LS37 * 223 9LS85C * 241 

'186· 87 200·,70 9LS164 * 271 193·183 9LS37C * 223 169-186 
9LSOOM * 210 9LS136 * 263 9LS164C * 271 9LS253M *312 .. 223. 9LS85M '* 241 

186· 88 9LS136C * 253 197·188 193·1.84 186·151 169 -187 
9LS01 *212 189·136 9LS184M .. 271 9LS255 * 313 186·152 9LS86 * 242 ' 
9LS01C .. 212 9LS136M * 263 197·189 9LS255C .. 313 9LS37M * 223 9LS86C * 242 

187· 32 189-137 9LS174 * 275 177 ·122 9LS38 * 226 189· 87 
9LS01M * 212 9LS138 * 254 9LS174C .. 275 9LS255M *,313 9LS;taC * 226 9L686M * 242 

187· 33 9LS138C *284 182·178 177 ·123 187 ·106 189· 88 
9LS02 .. 214 177· 98 9LS174M .. 275 9LS257 * 315 9LS38M .. 226 9LS90' *243, 
9lS02C 190·123 9LS138M *264 182 ·119 9LS257C * 315 187·107 9LS9OC * 243 
9LS02M * 214 177, 99 9L8175 .. 275 193· 47' 9LS366 * 242 173 ·145 

190·124 9LS139 *284 9LS176C * 275 9LS267M .. 315 9~S3a6C * 242 9LS9OM * 243 
9LS03 * 212 'LS139C *264 182· 51 193· 48 189· 91 173 ·146 
9LS03C * 212 177· 59 9LS175M .. 275 9LS268 * 315 9LS386M * 242 9LS92 * 243 

187· 37 9LS13IM *284 182- 50 9LS256C * 315 189· 92 9LS92C * 243 
9LS03M * 212 177· 60 9LS181 * 277 193· 25 9LS395 * 327 175-119 

187· 38 9LS14 . * 218 9LS181C *277 9LS258M * 315 9LS395C * 327 9LS92M * 243 
9LS04 * 210 9LS14C * 218 169· 40 193· 26 196 ·179 _175·120 
9LS04C .. 210 200-129 9LS181M *277 9LS26 .. 222 9LS395M .. 327 9LS93 * 243 

170 ·158 9LS14M * 218 169- 41 9LS26C * 222 196·180 9LS93C .. 243 
9LS04M * 210 200·130 9LS190 * 283 ,187 ·128 9LS40 * 223 171-150 

170·159 9LS15 * 217 9LS190C .. 283 9LS26M * 222 9LS4OC * 223 9LS93M * 243 

Arranged alphanumerically from left to right 
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Raytheon Semicon- CA3007 512· 42 

ductor (Cont'd) 
, 106· 11 

CA3008 545· 39 
171 ·151 

CA3008A i 
, 102· 4 

9PS02C * 214 539· 32 
9PS54C * 230 CA301A 548· 5 
93411AC 618· 32 CA3010 545· 40 
93411C 618· 52 , 102· 4 
93411M 618· 71 CA3010A 539· 33 
93415AC 622· 99 CA3011 513,' 45 
93415C 622 ·118 , 106· 1 
93415M 623· 6 CA3012 513·46 
9342,1AC 618· 22 523· 29 
93421C 618· 37 , 106· 1 
9342iM 618· 67 , 106· , 1 
93425AC 622 ·100 , 106· 2 
93425C 622 ·119 , .106· 2 
93425M 623· 7 CA3013 , 106· 1 
96S21C * 215 CA3014 523· 67 , 106· 1 

RCA Solid State CA3015 532·147 

Division 
545· 48 , 102· 1 

CAWI 545· 13 
, 102· 1 

CAIOlA 529· 14 CA3015A 532·14,8 

539· 11 539· 40 

CA107 538· 38 CA3016 532·149 

CAW8 537· 42 545· 49 

CA108A 534· 24 , 102· 1 

CAlli 516· 43 , 102· 1 

CA124 532· 74 CA3016A 532 ·150 

557· 8 539· 41 

CA1310 523 ·133 CA3018 514· 68 

CA1352 527. 20 , 103· 16' 

CA139 520· 15 CA3018A 514· 69 

CA139A 519·41 CA3019 , 103· 17 

CA1391 526· 20 CA3020 513· 47 

CA1394 526· 21 521 ·112 

CA1398 525 ·117 
, 102· 11 

CA1458 529· 55 
, 102· 11 

555· 9 CA3020A 513· 48 

CA1541 397· 73 
, 102· 11 

CA1558 554· 27 CA3021 513· 49 

CA201 548· 21 , 103· 4 

CA201A 539· 12 CA3022 513· 50 
CA207 538· 39 , 103· 4 
CA208 537· 43 CA3023 513· 51 
CA208A 534· 25 , 103· 4 
CA211 516· 44 CA3026 514 ·182 
CA2111 526 ·117 CA3028 512· 48 
CA2111A 523· 66 523· 30 
CA~24 532· 75 , 106· 2 

558· 11 , 106· 2 
CA239 520· 31 CA3028A 512· 49 
CA239A 519· 51 , 103· 3 
CA270 527· 19 CA3028B 512· 50 
CA3000 512· 41 , 103· 3 , 98· 1 CA3029 545· 41 
CA3001 5,3· 40 CA3029A 539· 34 , 103· 13 CA3030 532 ·151 
CA3002 513· 41 545· 50 

523· 26 CA3030A 532 ·152 , 103· 1 539· 42 , 103· 1 CA3033 530· 14 
CA3004 513· 42 544· 27 , 103· 5 , 102· 2 
CA3005 513· 43 , 102 ·2 

523· 27 CA3033A 529·125 
524·112 544· 7 , 103· 5 , 102· 2 , 103· 5 , 102· 2 , 103· 5 CA3035 512 ·174 , 106· 1 513· 93 , 106· 1 526· 54 , 106· 1 CA3036 514· 79 

CA3006 513· 44 CA3037 545· 42 
523· 28 CA3037A 539· 35 
524·113 CA3038 532 ·153 , 103· 5 545· 51 , 103· 5 CA3038A 532·154 , 103· 5 539· 43 
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CA3040 , 103· 2 531· 37 
CA3041 523· 68 531 ·115 

526·118 542· 8 , 107· 12 , 101· 21 
~ 107· 12 , 101· 21 

CA3042 523· 69 , 101· 21 
526·119 , 101· 21 , 107· 12 , 101· 21 , 107· 12 , 101· 21 

CA3043 523· 70 , 114· 2 
526·120 , 114· 2 

CA3044 525· 10 ~ 114· 2 , 107· 11 , 114· 2 
CA3045 514 ·142 ~ 114· 2, 
CA3046 514·144 ~ 114· 2 
CA3047 544· 28 CA3080A 512 ·125 
CA3047A 529·126 522· 9 

544· '8 524· 33 
" CA3048 512· 3 531· 38 

522· 37 531·116 
571· 3 542· 9 , 101· 20 1 101· 21 , 101· 20 , 101· 21 , 101· 20 , 101,· 21 

CA3049 515· 8 , 101,' 21 
524 ·114 , 101· 21 

CA3050 515· 12 , .101· 21 
CA3051 515· 13 CA3081 515· 20 
CA3052 512· 4 CA3082 515· 26 

522· 38 CA3083 514 ·163 
CA3054 514 ·183 CA3084 515· 17 
CA3058 573·169 CA3085 569" 14 , 116· 15 , 115· 19 
CA3059 573·170 CA3085A 569· 42 , 113· 19 CA3085B 570· 19 , 114· 1 CA3086 514 ·143 , 114· 2 CA3088 521; 28 , 116· 15 , 105· 23 
CA3060' 512 ·117 CA3089 523· 73 

512 ·118 , 106· 3 
531 ·135 CA3090A 523·134 
531 ·136 CA3090AQ ~ 106· 4 
556· 8 CA3091 572· 88 
556· 13 CA3093 515· 82 
556· 16 CA3094 167· 62 

CA3060A 512 ·119 512 ·130 
531 ·137 521 ·113 

cA3060S 512 ·120 529,·106 
531 ·138 531 ·117 

CA3062 572· 49 532· 8 
Y 116· 14 545· 29 

CA3064 525· 11 , 114· 3 
CA3065 523· 71 , 114· 3 

526 ·121 , 114· 3 
CA3066 525 ·118 , 114· 3 
CA3067 525 ·119 , 114· 3 

~ 107· 14 , 1.14· 3 
CA3068 524·123 , 114· 3 

527· 22 CA3094A 167· 63 , 107, 13 512 ·131 , 107· 13 531 ·118 
CA307 547· 46 532· 13 
CA3070 525·120 545· 30 
CA3071 525·121 CA30948 167· 64 
CA3072 525·122 512 ·132 
CA3075 523· 72 531 ·119 

526·122 532· 16 
CA3076 523· 31 545· 31 
CA3078 521 . 7 CA3095 515· 69 

531·113 , 103· 18 
542· 3 CA3096 514 ·158 

CA3078A 531 ·114 CA3096A 514 ·159 
541· 17 CA3097 515· 79 

CA3079 573 -171 CA3098 203 ·173 , 114· 2 571·105 , 116· 15 CA3099 203 ·174 
CA308 547· 31 571 ·106 
CA308A 534· 41 CA3100 532 ·141 
CA3080 512·120 545· 43 

522· 8 CA3102 515· 9 
524· 32 CA311 517· 47 

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

Device Paga-Line Device Paga-Line 

CA3118 514· 70 CDP1802 868· 9 
CA3118A 514· 71 , 129· 21 
CA3120 526· 79 ~ 129· 22 

~ 107· 16 CDP1802C 868· 10 
CA3121 525'·123 CDP1821S 868· 36 
CA3123 521· 29 CDP1821SC 868· 37 
CA3125 525 ·124 CDP1822C 868· 33 
CA3126 525·125 CDPI822SC 868· 34 
CA3126Q 11' 107· 15 CDP1824 868· 30 
CA3127 514 ·172 CDP1824C 868· 31 

523 ·104 CDP1831 868· 39 
524 ·115 CDP1831C 868· 40 

CA3128 525·125 CDP1832 157 ·136 
CA3130 532· 4 625· 62 

550· 41 868· 41 
CA3130A 532· 5 CDP1832C 157 ·137 

54.1· 16 625· 63 
CA3130B 532· 6 868· 42 

536· 29 CDP185A 868· 27 
CA3131 521 ·152 CDP1852 868· 18 
CA3132 521 ·153 , 129· 21 
CA3134 526·123 CDP1852C 868· 19 
CA3137 525·130 CDP1854 399· 54 
CA3138 514·102 CDP1854C 399· 53 
CA3138A 514·103 868· 28 
CA3139 525· 12 CDP1856 868· 21 
CA3140 532· 12 CDP1856C 868· 22 

550· 42 CDP1857 868· 24 
CA3140A 542· 12 CDP1857C 868· 25 
CA3140B '532· 15 CDS4016 364· 30 

536· 31 CDS4016E 364· 31 
CA3142 526· 80 CDS4017 150·190 
CA3143 525 ·131 CDS4017E 150 ·191 
CA3144 525 ·132 CDS4020 149 ·183 
CA3146 514 ·145 CDS4020E 149 ·184 
CA3146A 514 ·146 CDS4040 149 ·161 
CA3147 526· 2/ CDS4040E 149 ·162 
CA3170 525·133 CDS4060 150· 7 
CA3183 514 ·164 CDS4060E 150· 8 
CA3183A 514 ·165 CDS4518 150 ·168 
CA324 532· 76 CDS4518E 150 ·169 

558· 12 CDS4520 150· 56 
CA339 520· 32 CDS4520E 150· 57 
CA339A 519· 52 CD2500 380·136 
CA3401 532· 45 , 92· 15 

558· 57 CD2501 380 ·137 
CA3600 515· 74 " 92· 15 
CA3600E 160· 22 CD2502 380 ·138 
CA3724 514·104 ~ 92· 15 
CA3725 514 ·105 CD2503 380 ·139 
CA555 561· 54 ~ 92· 15 
CA555C 561· 55 CD4000 SERIES ~ 88· 21 
CA6078A 541· 18 , 89· 7 
CA6741 545· 3 , 89· 8 
CA723 569· 63 ~ 89· 15 
CA72'3C 569 - 64 , 89· 16 
CA741 529· 36 , 89· 19 

544· 49 , 95- 15 
CA741CC 546· 46 , 113· 8 
CA747 554 - 26 CD4000A , 89· 5 
CA747C 555· 8 CD4000A SERIES, 88· 22 
CA748 545· 22 , 88· 24 
CA748C 546· 31 CD4000B 155 ·161 
CA758 523·135 CD4000BE 155·162 
CA810 521 ·151 CD4000UB 155 ·163, 
CA920 526· 23 CD4000UBE 155·J 64 
CDP1800 , 125· 14 CD4001 , 87· 15 , 126· 20 CD4001A , 89· 5 , 129· 10 CD4001B 156· 59 , 129· 12 CD4001BE 156· 60 , 129· 14 CD400lUB 156· 61 , 129· 15 CD4001UBE 156· 62 , 129· 16 CD4002B 155 ·186 , 129· 17 CD4002BE 155 ·187 , 129· 1.8 CD4002UB 155·188 , 129· 19 CD4002U8E 

, 
155 ·189 , 129· 20 CD4006 , 89'· 2 

CDP1801CR 868· 15 CD4006A 631· 9 
CDP1801CU 868· 12 CD4006AE 631· 8 
CDP1801R 868;· 16 CD4006B 159·108 
CDP1801U 868· 13 CD4006BE 159 ·109 

" 
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Device Page-Line Deviae Pege.Una Device Page-Une Device Page-Line Device , Pag.Llne Device Page-Une 

RCA Solid State C04D192B 151· 31 C04D46 t 113· 9 C04D86B 154·181 MW4112V2 619· 88 1280.6 867· 20. 

Division (Cont'd) C04D192BE 151· 32 C04D46B 160.· 12 C04D86BE 154·182 MW7DDI , 122· 19 15380. 867· 47 
C040193B 150.· 85 559· 55 C04D89 , 87· 16 MW7bDli 621· 56 160.4·8 867· 66 

C04DD61 157· 70. C04D193BE 150.',86 C04D46BE 160.· 13 C04D89B 160.· 37 TA6249 372· 24' 40.96 614·10.1 
617· 87 C040194B 158·165 559· 56 C04D89BE ,160.· 38 561· 34 40.96·4 615· 63 

C040061A 617· 84 C04D2D I' , 89· 2 C04D47 , 89· 9 C04D93B 160. ·142 40.96·5 ,615· 89 

t i 
C04DD7 '89· 6 C04D2DB 149 ·181 C04D47B 158· 17 , 89· ,17 Retic:on 6799 867· 12 
C04DD7A , 10.9· 16 C04D2DBE 149'·182 C04D47BE 158· 18 C04D93BE 160.·143 76XX 867· 9 
C04DD7UB 149· 90 C04D2D8B 157' 23 C04D488 156· 82 C04D94B 159· 92, ARAM64 573 ·10.8 77XX ' 867· 10 
C04DD7UBE, 149,' 91 C04D2D8BE 157· 24 C04D48BE 156· 83 COt094BE 159· 93 RA100Xl00 572· 20. 
C04008 , 87· 15 C04D21 ~ 89· 2 C04D49UB 149· 13 CD4D95B 153·115 RA32X32 572· 18 ,Sanken Electric 
C04008B 148· 18 C04D21B, 159· 51 C04D49UBE 149· 14 C04D95BE . 153·116 RA5DX5D 572· 19 
C04008BE 148· 19 631·110 C04D5DB 148·137 (;04D96B 153·117 RL SERIES , 113· 12 SI312DE 56~· 10. 
C04009 f 88· 23 631·120. C04D5DBE 148·138 C04096BE 153 '118 RL1024 572· 13 SI3150E 564· 61 
C04009UB 148·178 C04D21BE 15~· 52 C04051B " 371.· 25 C04D97B 371· 76 RL128 ,572 • 9 SI3240E I 565· 44 
C04009UBE 148·119 631 ·111 CEl4D51BE 371· 26 C[j4D97,BE 371· 77 RL16 ,572·, 7 SI3554 562 ·-,89 
C04010 , 88· 23 C04022 , 89, 2 C04052B 370 ·'87 C04D98B 158· 41 RL1728 ) , 572· 14 
C0401DB 148·111 C04D22B 151·168 C04D52BE 370.· 88 C04D98BE 158· 42' RL1872. 572· 15 Scientific Micro 
C04D1DBE 148·112 C04D22BE 151·169 C04D53A 366· 96 C04D99B 156 ·104 RL256 572· 10. Systems 
C04D1DD8 159·119 C04D238 15/1· 75 C04D53AE 366,' 97 C04099BE 156·10.5 Rl512 572· 11 
C04Dl00BE 159~12D C04D23BE 154. 76 C04D548 15,2·163 C045D28 149· 70. RL64 ,572· 8 SMS3DD 870.· 97 
C04D161B 160.· 92 C04D23UB 154· 77 381· 4 C045D2BE 149·71 RL936 572· 12 SMS36o. 870-10.2 
C040,1018E 160· 93 C04023UB~ 154· 78 C04054BE ;52 ·164 C04508B 156·184 RQ64 572·,22 SMS36i 870.·10.3 
C04D1D2A1B 151.40. C04D24 , 89· 2 381· 5 C045D88E 156·185 SAO , 119· 9 SMS362 870.-108 
C04Dlo.2A1BE 151· 41 C04o.24B ,149·134, C04D55B 162 ·156 C0451DB 151· 33 SAO·1D24 , 106· 12 SMS363 870.·10.9 
C04D1D3B 150.· 96 C04D24BE 149·135 380.· 15 C0451o.BE 151· 34 , 10.6··13 ' 300 , 130.· 1 
C04D1D38E 150· ,97 C04D25B 156· 25 380 ·168 C04511B 152 ·139 , 119·1 i 
C04D1D4B 158·169 C04D25BE 156· 26 C04D55BE, 152 ·157 380 ·149 , 119· 14 SGS-ATES Semi-

630.· 96 C04025U8 156· 27 380.· 16 C04511BE 152 ·140. SAOIDD 573· 96 conductor , 
C04D1D48E 158·170. C04D25UBE 156',28 38,0.·169 380 ·150. SA01D24 524· 29 

,630.· 97 C040257B 154·166 C04D56B 152·160. C04514B 152· 73 573· 98 HBC47DD 15B· 8t 
C04D1D5B , 157· 11 C040257BE 154·167 380.· 20. C04514BE 152· 74 SA0512 524· 28 HBF4DDIAE 156· ,63 

I 60.8· 29 C04o.26 , 88· 23 380·163 '\:04515B 152· 88 573· 97 HBF4DD2AE 155·1'90. 
C04D1D5BE 151,' 12 C04D26B 151· 62 CO~D56BE 152 :161 C04515BE 152 ·,89 SAM , 119· 9 HBF4DD7AE 149- 92 
C0401D7B 1,54- 48 C04026BE ~, 

I 
151· ,63 380.· 21 C04516B 150,,87 SAM128 573 ·fD6 HBF4DD8AE 148· 20. 

C04D1D78E 154·' 49 C04D27B 153· 89 380.·164 C04516BE 150.· 88 SAM64 573 ·105 HBF4DD9AE 148·180 
C040109B 159·162 C04D27BE 153· 90 ,C04057B 148· 47 C04518B 150.·166 SAP , 119· 9 HBF4D1DBE 1,48 ·113 
C040109BE 159·163, C04D28B 152· 37 C04D59 , 113· 10 C04518BE 150.·167 TAD , 119· 9 HBF4Dl1AE 154·115 
C04011 , B7· 15 C04028BE 152· 38 C040591\ 151· 55 C0452DB 150.·' 54 TAO·12 , 119· 10 HBF4D12AE 154· 36 
C04DllB 154·111, C04029B 151·142 C04059AE 151· 56 , 89· 18 TAO·32 , 119·'15 HBF4D13AE 163· 14, 
C04011BE 154·112 C04029BE 151·143 C04D6pB 150.· 5 C04520BE , 150.· 55 TA032 573·101 HBF4D14AE 159·30. 
C04011UB 154·113 C0403DB 155· 27 C0406DBE 150· 6 'C04527 , 87· 16 HBf4D15AE 159· 7 
CD4Dl1UBE 154·114 C04D3DBE 155. 28 C04D61A 157· 69 C045278 1,60.· 44 Rockwell, Microsl- , HBF4017AE 150.·192 
C04D12B 154· 32 C04D318 l59·126 617· 89 C04527BE 160· 45 ectronic Div. HBF4D18AE 152· 9 
C04012B~ 154· 33 632· 55 , 122· 20. C04532B 160· 31 HBF4D19AE 154·154 
C04012UB 154· 34 C04D31BE 159·127 , 122· 20 C04532SE , 160.- 32 A05XX 867· 68 HBF4020AE 149·185 
C04D12UBE 154· 35 632· 54 C041162A , 159·138 C04555B 152·10.0 A07XX 867· 5 HBF4D22AE 151 :170 
C04D13' , 87· 15 C04032B 148· 32 628· 36 C04555BE . 152·101 ' AD8XX 867· 6 HBF4023AE 154, 79 , 114· 2 C04032B( 148· 33 C04D62AE 1'59 ·139 C04556B 152 ·111 A17XX 867· 16 HBF4D24AE 149·136 
C04D13B 153· 12 C04033 ,. 88· 23 C04063B ,148· 81 C04556BE 152 ·112 A2DXX 867· 7 HBF4D25AE 156· 29 
C04D13BE 153· 13 C04033B 151· 76 C04063BE 148: 82 MWS5DOI 157 ·121 A21XX 867· 22 HBF4027AE 153· 91 
C04014 ~ 89·2 C04D33BE Hil· 17 C04D66B, 364.' 62 621· 14 A4521 522 ·109 ' HBF4028AE 152· 39 
C04D14B 159· 28 C040348 159· 88 C04D66BE 364· 63 MWS5DOIA 621· 3 A52XX 867· 7.0 HBF4D29AE 151 ·144 

631·119 631· 97 C04067& 371·10.2 MWS5D40 157·101 A550 522·110. HBF4D3DAE 155· 31 
C04D14BE 159· 29 C04D34BE 159· 89 C04067BE 371·103 .. 619· 6 A66XX 867· 72 HBF4D33AE 151· 78 

631·10.9 C04035B '158·138 C04068B 154· 4 MWS504DA 619· 5 10371 399· 35 HBF4D35AE 158,140 
C04D15 , 89· 2 630· 93 C04068BE 154· 5 MWS5D80 157· 85 867· 55 HBF4042AE 156·121 , 114· 2 C04035BE 158 ·139 C04069UB 149· 41 617· 74 10.432 867· 57 HBF4D45AE 158· 92 
C040159 /159· 5, 630· B4 CD4069UBE 149· 42 MWS5501 157 ·122 10453 ' 867· 50. HBF4049AE 149·15 

630.·112 C04036A 157· 38 C04DJDB 155· 29 621· 4 10.696 867· 38 HBF4D5DAE 148·139 
C04D15BE 159· 6 C04036AE 157· 39 C04D7DBE 155· 3D MWS5540 157 ·10.2 10.70.6 867· 26 HBF4066AE' 3114· 64 

60.8· 3D C04036B 616· 38 C04Q71B 155·126 MW4D50,. 615· 61 10.736 867· 46 HBF4700 158· B2 
630.·106 C04037B 154·132 C04071BE 155·127 MW4Q5o.Vl 615· 10. 10738 867. 24 HBf4737' 524· 54 

Co4016A , 92: 8 C04D37BE 154·133 C04072B 155· 88 MW405DV2 614· 98 10788 867· 36 H1D2 166·166 
C04016B 364· B8 C04038B ;48· 'Ii C04072BE 155· 89 MW4D51 6)5· 62 10789 867· 44 Hl03 166·156 
C04Di6BE 364· 89 C04D38BE 148· 42 C04073B 153·148 MW4D51Vl 6,15· 11 10809 867· 62 H1D4 ' 166·141 
C04017 , 89· 2 C04039A 157·33 C040738E, 153 :149 MW4o.51V2 614· 99 10.814 867· 31 H1D5 167· 39 
C04017B 150.188 C04039AE 157· 34 C04076B 155·10.2 MW4D6D 615· 59 10815 867· 42 H109 166· 87 
C04017BE ,150·1B9 C04D39~ 616·39 C04D75BE 155·10.3 MW4D60Vl 6'15· 12 10817 867 - 29 HllO 166,·114 ' 
C04018 , , 89· 2 C04D408 , 149·159 C04076B I 153· 49 Mw4060V2 6)4 ·100. 10929 867· 64 HIll 166·116 

i , 91· 7 ~~:~:~~~ 149·160, C04076BE 153· 50. MW41Dl 615· 88 10930 867· 52 Hl12 166· 17 
C04D18B 152· 5 14~.107 C04077B 155· 65 620· 18 10932 867· 60. H1-13 167 ·114 
C04D188E 152· 6 C04041UBE 149·108 C04D77BE 155· 70. MW41D1Vl 615· 60. 10)/36 867· 33 H114' 167·10.0. 
C0401'81B ' 1.48· 51 C04D428 166 ·l19 C04D7BB 155·145 619 ·107 1103A 614· 32 Hl15 166· 29 
C04D181BE 148· 62 C04042BE 156·120. C04D78BE 155·146 MW4101V2 619',86 1103A·X 614· 6 H117 167· 77 
c040iB2B 148· 62 C04043B : 156·165 fP4081B 153·172 MW4104V2 615· 9 l1D3A·l 614· 13 'Hl18 166· 11 
C04D182BE 148· 63 C04D43BE 156·166 C04081BE 153,,·173 MW4111 620.· 19 l1D3A·2 614· 14 Hl19 16,6· 22 
C04019 

. /' 87· 15 ' C04044A1B 156·143 C04D82B 153·134 MW4111Vl 619·10.8 11049 867· 40. H122 166·167 
C04D19B 154·162 C04044A1BE 156'·144 C04D82BE 153 ·135 MW4111V2 619,,87 11600 867· 14 H124 166·142 
C04D19BE 154·153 C04045A 158· 90. C04085B 154·173 MW4112 I 620· 20. 1180.6 867· 18 H156 166· 31 

158·166 C04045AE 158· 91 C04085BE 154·174 MW4112Vl 619·10.9 12660. 867· 3 H157 166· 47 

Arranged alphanumerically from left to right 
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Ie MASTER 
DevIc8 ....... Un •. Device P .... Un. 

SGS-ATES Semi- GXB1049 610· 66 

conductor (Cont'd) HYB4060 615· 64 
SAl205 524· 72 

H158 166· 80 SAJ410 524· 56 
382· 11 SAS211 203·152 

H629 524· 75 SAS560 524·143 
H632 524. 7.6" 525· 38 
L005T1 562· 50 sAs570 524·144 
L036T1 563·110 525· 39 
L037T1 564· 24 SAS580 524·145 
L120 573· 92 525· 40 
L121 573· 89 $AS590 524·146 
L129 562· 52 " 525· 41 
l130 564· 3 5041 523· 75 
L131 564· 52 5042 " 512·111 
L150 560· 75 S163 524· 25 
L201 , 397· 40 S187 559·107 

515· 43 S190 375· 24 
L202 397· 51 S353 202 ·143 

515· 44 TAA521 548· 29 
L203 397· 25 TAA522 544· 33 

515· 45 TAA6301 525 ·134 
M081" !f24· 69 TAA721 513· 52 
M082 524· 70 TAA722 513· 53 
M087 524· 71 TAA761 530· 3 
M.1024 526· 55 547· 9 
M1025 526· 56 TAA762 530· .4 
M127 632 ·102 547· 11 
M130- 629· 13 TAA765 530· 5 
M136 628· 91 547· 10 
M141 628·53 TAA86-1 530· 11 
M142 632· 81 550· 14 
M147 524· 78 TAA862 530· 12 
M251 5-24· 22 547· 12 
M252 524· 88 TAA865 550· 15 
M253 524· 89 TAA991 521· 40 

-M254 524· 90 TBA120 523· 76 
M255 . 524· 91 526·124 
M330B 622· 58 TBA1440 527. 23 
M330C 622· 41 TBA1441 527· 24 
SAl210 524· 55 T8A221 529· 38 
TAA550 524·172 TBA222 541· 49 
TAA611 521·114 T8A400 513· 54 
T8A231 532· 39 T8A450 523 ·136 

555· 30 TBA460 521· 43 
T8A271A 565· 63 TBA830 512 ·107 

567· 76 TCA205 524 ·147 
TBA271B 565- 67 TCA315 530· 6 

567· 80 551· 36 
TBA271C 565· 70 TCA325 530· 7 

567· 83 547: '8 
TBA311 526· 81 TCA335 551· 37 
TBA331 514 ·147 TCA345 573 ·137 
TBA641 521,115. TCA671 514·148 
TBA651 521· 31. TCA871 514·149 
TBA800 521·154 TDA1046 521· 30 
TBA810 521·155 TOA1047 523· 77 
TBA820 521·116 TOA1195 368· 49 
TCA511 526· 36 UAA170 381·143 
TCA830 521·117 UAA180 381·144 
TCA900 524· 12. 

572· 71 Signetica 
TCA910 524· 13 

572· 72 ",,709 544· 34 
TCA940 521·166 ",,709A 539· 30 
TDA1054 512·150· ",,709C 548· 30 

/ 622· 19 ",,710 516· 22 
TDA1170 526 ·173 ",,710C 517· 26 
TDA1190 526·124 ",,71.1 518· 38 
TDA1200 523· 74 ",,711C 519·_ 15 
TDA1270 526_·174 ",,723 569· 67 
TOA1410 514· 82 , 111· S 
TDA1420 514· 83 1lA723C 569· 68 
TDA2002 521·15& ,.A733 513· 60 
TOA201() 521 ·167 ",,733C 513· 61 
TOA2020 521·168 ",,740C 552- 2 
TOA440 527· 31 ",,741 529· 40 

544· 51 

Sieniens ",,741C 546· 48 
",,747 554· 31 

GXB10147 617· 69 ",,747C 555: 12 

1250 

DevIce P .... LIn. Devle. P .... Llne 

",,748 545· 24 LM208 537· 47 
",,748C 54.6· 33 LM208A 534· 27 
",,758 523·137 LM2090A 562· 76 
",,78HV05 562· 74 LM2090B 562· 30 
",,78HV06 563· 10 LM211 516· 48 
""78HV08. 563· 55 LM219 518· 47 
",,78HV12 564· 13 LM224 532· 81 
",,78HV15 564· 64 558· 14 
",,78HVk8 564·103 LM239 520· 33 
",,78HV 4 565· 47 . LM239A 520· 4 
",,78L02C 562· 4 LM2903 519· 21 
",,78L05C 562· 12 LM293 518· '52 
",,78l06C 563· 24 LM293A 518· 11 
",,78M05 562· 46 LM301A 548· 6 
",,78M05C 562· 47 LM307 547· 47 
",,78M06C 562·116 LM308 547· 33 
",,78M06M 562·117 LM308A 534· 43 
",,78M08C 563· 45 LM3090A 562· 77 
",,78M08M 563· 46 LM3090B 562· 31 
",,78M12C 563·111 LM311 517· 49 
",,78M12M 563·112 LM319 519· 31. 
",,78M15 564· 48 LM324 532· 82 
",,78M15C 564· 49 558· 15 
",,78M20C 565· 5 LM339 520· 34 
",,78M20M 565· 6 LM339A 520· 5 
",,78M24 565· 34 LM340·15 664· 65 
",,78M24C 565~ 35 LM340·18 564·100 
",,7805 562· 72 LM340·24 565· 48 
",,7805C 562· 73 LM340·5 562· 78 
",,7806 563· 11 LM340.Ei :563· 13 
"A7806C 563· 12 LM340·8 563· 56 
",,7808 563· 53 LM381. 522· 40 
",,7808C 563· 54 \ , 111· 5 
",,7812 564· 11 u.,,382 522· 41 
",,7812C 564· 12 , 111·, 5 
""7815 564 - 62 LM387 522· 42 
",,7815C 564· 63 LM393 519· 2 
",,7818 564·101 LM393A 518· 12 
",,7818C 564 ·102 MC1408·7 376· 22 
",,7824 565· 45 MC1408-8 376· 35 
",,7824C . 565· 46 MC1456 549· 41 
CA3089 523· 78 MC1458 529· 57 
OM7820 390· 11 555· 13 
OM782QA 390· 19 MC1488 385· 52 
OM7830 386· 36 , 111·- 5 
OM8820 390· 12 MC1489 / 388· 49 
OM8820A 390· 20 , 111· 5 
OM8830 386· 37 MC1489A 389· 11 
OM8880 381· 39 MC1496 571· '78 
053611 395·117 , 111· 5 
OS3612 396· 24 MC1508·8 376· 36 
OS3613 396 ·103 MC1556 541· 25 
OS3614 , 

- , 396 ·155 MCI558 554· 30 
LH2101A 553· 24 MC1596 571- 79 
LH2108 553· 6 MC3302 - 520· 50 
LH2108A 552· 34 NE5007 376· 82 
LH2111 518· 25 NE5008 376· 79 
LH2201A 553· 25 NE5009 376· 71 
LH2208 553· 7 NE601 513· 55 
LH2208A 552· 35, NE510 514-188 
LH2211 518· 26 NE511 

) 
614·188 

LH2308A 552· 42 NE615 612· 43 
LH2311 519· 24 NE521 519· 26 
LMl0l 545· 15 NE622 619· 27 
LMl.olA 539· '13 NE526 517· 28 
LM107 538· 40 NE527 517· 33 
LMl08 63I· 46 NE529 517· 34 
LMl08A 534·' 26 NES31 545· 34 
l,Ml090A, 562· 75 NE532 532· 30 
LM1.o90B _ 562· 29 554· 49 
LMl11 516· 47 555· 33 
LM119 518· 46 NE535 544· 6 
LM124 532· 80 NE636 662· 27 

-557· 9 NE540 521·118 
LM139 520· 16 NE542 522· 39 
LM139A 519'· 43 NE543 524·125 
LM193 518· 49 573 ·110 
LM193A 518· 8 NE544 . 624·126 
LM201 , 54B· 23 573·111 
LM201A 639· 14 NE546 521· 32 
LM207 538· 41 NE550 li70: 16 

, Indicates page number in Application Note Directory * IndicaTes additional data is provided on the page noted 

Device P .... Une Device P .... Une 

NE550A 569· 43 608· 76 
NE553 561·136 N82S11 622 ·102 
NE554 561 ·139 N82S110 622· 89 
NE555 '561· 56 N82S111 622· 90 
NE556 561·115 N82S112 192· 44 
NE5596 571· 80 616· 45 
NE560 560· 13 N82S114 611· 31 
NE561 

. , 
560· 14 N82S115 612· 31 

NE562 560· 15 N82S116 618· 21 
NE564 559· 48 N82S117 618· 23 
NE565 560' 16 N82S12 192· 43 
f'lE566 559 ·179 616· 44 
NE567 559·117 N82S123 610·21 

560·110 N82S126 610· 83 
NE570 560· 76 N82S129 610·84 
tiE571 560· 77 N82S130 611· 87 
NE582 381· 76 N82S131 611· 88 

397· 19 N82S'136 612·97 
NE584 381·50 N82S137 612· 98 
NE585 381.'29 N82S16 6N1· 39 
NE592 513· 57 N82S17 618· 38 
N2430 607,51 N82Si180 613· 30 
N2461 607· 49 N82S181 613· 34 
N3001 869· 13 N82S184 613· 41 , 130· 3 N82S185 613· 42 , 130· 4 N82S2oo 198·166 
N3002 , 869· 9 N82S201 198·167 , 130· 3 608· 83 , 130· 4 N82S21 192·50 
N3101A 616·86 617· 39 
N4066A 364. 65 N82S214 624· 97 
N54508 184· 18 N82S215 625· 94 
N8S2oo 608· 84 N82S226 624· 51 
N8T04 380· 79 N82S229 624· 52 
N8T05 380· 43 N82S23 610· 20 
N8T06 380· 65 N82S230 625· 32 
NilT09 179· 26 N82S231 625· 33 

386· '4 N82S25 616·101 
N8T10 182· 14 N82S27 610· 76 
N8T110 391· 53 N82S280 626· 97 
N8T111 391· 54 N82S281 626· 98 
N8T13 385- 26 N82S290 627· 82_ 
N8T14 388· 32 N82S291 627· 85 
N8T15 385- 4 N82S30 194· 81 
N~TlI! 389· 33 NS2S31 194·· 82 
N8T18 198·109 N82S32 194· 83 
N8T20 195·102 N82S33 192·134 
N8T22 195· 69 192·157 
N8T23 385· 38 N82S34 192·167 

- N8T24 388· 19 N82S41 189·109 
N8T25 398·135 ;"82S42 189·17.0 
N8T26 201· 6 N82S50 177·140 

868· 80 N82S52 176-1.02 
N8T26A 392.' T? N82S62 199-161 
N8T28 200·181 N82S66 192·158 

392· 21 193- 12 
868· 81 N82S67 192·168 

N8T30 392· 4 N82S70 196- 71 
N8T31 201· 22 630- 37 

868· 58 N82S71 196· 72 
N8T34 393· 15 630· 38 
NeT363 200· 43 N82S82 168·121 
N8T37 389· 31 N82S83 168· 97_ 
N8T38 392· 25 N82S90 174· 17. 
N8T380 389· 18 N82S91 172· 36 
N8T80 178·140 1>18200 198- 63 
N8T84 171· 73 N8201 198· 73 
N8T93 170·190 ~8202 ' 198- 40 
N8T95 170·108 N82.o3 198· 47 

868· 53 N8204 607· 42 
N8T96 170·109 'N8228 626· 33 

868· 54 N8228CB' 606· 30 
N8T97 110·110 N8230 194- 74 

868· 55 N8231 194·153 
N8T98 170·111 N8232 . 194· 75 

868· 56 N8233 192· 94 
N82509 617· 65 N8234 193- 74 
N82S10 622 ·lOI N823S 193· 78 
N82S1oo 198·173 N8241 189· 75 

608~ 77 N8242 189··156 
N82S101 198·175 N8243 199- 60 
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PRODUCT INDEX 
D<wi .. Page-Line D<wi .. Page-Line Devi .. Page-Line Devl .. Paga-line Devl .. Page-Line Devi .. Page-Line 

Sign.tics (Cont'd) SE554 561·140 632· 20 TCA740 521· 76 617 ·102 2518 632· 44 
SE555 561· 57 S8274 198· 53 TCA750 524 ·171 10145 163· 52 2519 632· 48 

N8250 177 ·138 SE556 561 ·116 632· 16 TCA760 521 ·120 616· 70 2521 633· 10 
N8251 176· 74 SE5596 571· 81 S8280 173 ·184 TCA770 523· 82 10148 163· 66 2522 633· 31 
N8252 ' 176· 75 SE565 560· 17 S8281 172· 13 523 ·105 617· 49 2524 628· 75 
N8260 169·126 SE566 560· 4 S8284 172·175 TCA800 525 ·150 10149 163·109 2525 628·102 
N8261 169·134 SE567 559·118 S8285 174 ·163 TCA980 512,·109 610· 68 2527 633· 51 
N8262 199 ·144 560·111 S8288 176 ·137 TOA1003 524· 14 10151 163· 74 2528 633· 48 
N8263 193· 84 SE592 513· 58 S8290 173 ·185 572· 73 617· 50 2529 633· 47 
N8264 193· 90 SU536 551· 24 S8291 172· 14 TOA1004 521 ·157 10158 163 ·136 2530 625· 77 
N8266 192·155 S3101A 616·102 58292 174 ·126 TOA1005 523 ·139 10159 163 ·142 2532 632· 83 
N8267 192 ·165 S54LS02 190·136 S8293, 172·158 TOA2500 525 ·151 10160 164· 67 2532·1 632· 87 
N8268 168· 10 S54LS28 190·138 S9300 196· 29 TOA2510 525 ·152 10161 161· 99 2533 633· 77 
N8269 169 ·157 S54S301 618· 84 S9309 194· 25 TOA2520 525 ·153 10162 161· 91 2580 627· 31 
N8270 179 ·147 S8T04 380· 80 S9602 195·141 TDA2522 525 ·154 10164 163·118 2600 627· 63 

197· 18 S8T05 380· 44 TAA1002 522· 12 TDA2540 527· 29 10165 164· 51 2600·1 627· 33 
629· 72 S8T06 380· 66 TAA263 513· 59 TDA2541 , 527· 30 10170 164· 56 2601 620· 21 

N8271 197· 31 S8T09 179· 27 522· 10 TOA2560 528·155 10171 161 ·113 2606 620· 96 
629· 73 386· 5 TAA310A 522· 11 TOA2571 526· 26 10172 161 ·106 2606·1 620· 63 

N8273 198· 57. 58T10 182· 15 TAA320 512 ·114 TOA2581 '526·,27 10173 163· 38 2607 626· 50 
632· 19 S8T13 385· .27 TAA320A 512 ·115 TOA2590 526· 28 10174 163·129 626· 58 

N8274 198· 52 S8T14 388· 33 TAA370 521· 9 TOA2600 526 ·172 10175 163· 19 2608 626· 66 
632· 15 S8ll8 198·110 TAA550 524 ·169 TOA2610 526·130 10176 16'1.148 2609 606· 74 

N8275 191·100 S8T20 195·103 565· 64 TDA2620 525· 42 10178 161· 57 2611 620· 22 
N8276 198· 20 58T363 200· 44 565· 68 526·158 10179 161· 39 2612 ! 620· 23 

631' 91 58T80 178·141 565· 71 TOA2630 525· 43 10190 161· 12 2614 623· 19 
N8277 198· 86 582509 617· 67 567· 77 526·159 10181 161· 25 2616 627· 45 

632· 8 S82510 622 ·109 567· 81 TDA2631 525· 44 10186 161 ·154 2617 627· 46 
N8280 173 ·178 S82S100 198 ·174 567· 84 526 ·160 10188 161· 46 627· 87 
N8281 172· 7 S82S101 198:176 TAA630 525 ·135 TDA2640 573· 44 10189 161·48 2650 868· 46 
N8284 172·174 608· 78 TAA960 512· 20 UOH5711 395·118 10190 163 ·178 , 126· 21 
N8285 174 ·162 S82S102 608· 19 TAA970 512·108 UON5712 396· 25 10191 163 ·164 , 126· 22 
N8288 175 ·136 S82S11 622·110 TBA120 523· 7.9 UON5713 396 ·105 10192 161 ·125 , 126· 23 
N8290 173 ·179 S82S114 611· 47 526·128 UON5714 396·156 10210 162· 37 , 127· 1 
N8291 172 . 8 S82S115 612· 72 TBA1440 527· 26 ULN2111 523· 83 10211 162· 51 , 127· 2 
N8292 174 ·125 5828123 610· 41 TBA2210 546· 49 526·131 10212 162· 77 , 127· 3 
N8293 172·157 S82S126 611' 12 TBA327 525·136 , 111· 5 10216 164· 29 , 127· 4 
N9300 196· 28 582S129 611· 13 TBA395 525·137 , 111· 5 10231 161·141 , 127· 5 
N9301 176· 76 582S130 611 ·101 TBA396 525·138 ULN2208 523· 33 1103 614· 41 , 127· 6 
N9309 194· 24 S82S13i 611 ·102 TBA440 527· 25 ULN2209 523· 34 1700AL 611· 64 , 127· 7 
N9312 194· 78 S82S136 613· 19 TBA500 525 ·139 10100 162· 68 1702A 611·,63 , 127· 8 
N9334 191· 8 582S137 613· 20 TBA510 525 ·140 10101 162 ·106 1702A·2 611· 55 , 127· 9 
N9341M 622 ·103 S82S16 618· 83 -TBA520 525·141 10102 162 ·121 1702A·6 611· 73 , 130· 2 
N93425A 622 ·104 S82S17 618· 82 TBA530 525 ·142 10103 162 ·112 21F02 622· 10 , 130· 5 
N9601 195· 70 S82S184 6'13· 43 TBA540 525·143 10104 162· 6 21F02·2 621 ·104 2651 868· 62 
N9602 195·140 S82S185 613· 44 TBA550 525·144 10105 162· 96 21F02·4 622· 32 2652 868· 65 
OM2001 521· 8 S82S214 625· 6 526· 82 10106 162· 61 21L02 622· 72 2655 868· 68 
PA239 522· 43 S82S215 626· 6 TBA560 525 ·145 10107 162· 22 21L02·1 622· 42 2656 868· 74 , 111· 5 S82S226 624· 74 TBA570 521· 58 10108 161·168 21L02·2 622 - 59 2657 868· 71 
SAA1027 524· 16 S82S229 624· 75 TBA673 511. 87 10109 162· 86 21L02·3 622· 18 2660·1 615· 65 

572· 65 S82S23 610· 40 TBA700 521· 59 10110 162· 36 2101 620·110 2660·2 615· 90 
SAA1028 522 ·169 S82S230 625· 44 TBA720A 526· 24 10111 162· 50 2101·1 620· 61 2660·3 615· 13 
SAlll0 524· 57 S8200 

" 
198· 68 T8A750 523· 80 10112 162· 76 2101·2 620· 85 2675 614·102 

SAl250 522 ·1}0 S8201 198· 74 526 ·129 10113 162· 13 2102 622' 73 615· 93 
SAKI40 571·142 S8202 198· 41 TBA890 526· 83 10114 164· 27 2102·1 622· 43 2680 614·103 
SA534 558· 16 S8203 198· 48 TBA900 526· 84 10115 164· 38 2102·2 622· 60 2680·1 615· 32 
S05000 369· 62 S8230 194· 76 TBA915 521· 73 10116 164· 28 2102A 622· 7 2680·2 615· 91 
S05001 369· 61 58231 ,194·154 TBA920 526· 25 10117 162 ·164 2111 620·111 3207A 394·110 
S05100 369· 98 S8232 194· 77 TBA990 525·146 10118 ' 162 ·142 2111:1 620· 62 3207A·l 394·111 
S05101 369· 96 S8233 192· 95 TCA160 521 ·120 10119 162 ·132 2111·2 620· 86 521 , 111· 5 
S05200 , 372· 43 S8234 193· 75 TCA210 521· 71 10121 162 ·153 2112 620·112 522 , 111· 5 
S05300 ! 372· 25 S8235 193· 79 TCA220 556· 19 10123, 161·122 2112·2 620· 87 526 , 111· 5 

561· 36 58241 189· 77 TCA240 '571'. 82 10124 164· 7 2115 621·' 78 527 , 111· 5 
S06000 524 ·117 ,S8242 189 ·157 TeA270 527· 27 10125 ,163·174 2115L 621· 79 529 , 111· 5 
SE5008 376· 80 ' S8243 199· 61 TCA2BO 573·172 10129 164· 42 2125 621' . 80 54HOO 186·106 
SE5009 376· 72 S8250 177·139 TCA290 523 ·138 10130 162 ·17,3 2125L 621· 81 54HOI 187· 62 

,SE501 513· 56 58251 176· 78 TCA410A 528· 6 10131 161·14.0 2316 623· 64, 54H04 170 ·179 
SE510 515· 4 S8252 176· 79 TCA410B/0 528· 21 10132 163· 26 2502 628· 59 54H05 171· 59 
SE511 515- 5 S8260 169 ·127 TCA420 523· 81 10133 162·182 2503 628· 95 54H08 184· 13 
SE515 512· 44 S8261 169·135 TCA490 522· 44 10134 163· 33 2504 629· 12 54HlO 186· 11 
SE526 517· 29 $8262 199·145 555· 28 10135 161 ·163 2505 628· 70 54Hl01 179 ·176 
SE527 517· 10 S8263 193· 85 TCA520 546· 15 10136 161 . 67 2506 628· 32 54Hl02 179 ·157 
SE529 517· 11 S8264 193· ScI TCA530 524·170 10137 161· 82 2507 628· 33 54Hl03 179 ·186 
SE531 .547· 16 S8266 192·156 TCA540 527· 28' 10138 161· 72 2509 632· 52 54Hl06 ' 180-163 
SE532 532· 31 S8267 192·1,66 TCA580 560 ·130 10139 163·103 2510' 632·103 54H108 180· 10 

554· 13 S8268 168· 12 572· 30 610· 3 2511 633· 46 54Hl1 183·110 
SE535 538· 22 S8269 169 ·158 TCA640 525·147 10140 163· 71 2512 628 ·101 54H20 185· 13 
SE540 521 ·119 S8270 179·148 TCA650 525·148 617· 48 2513 606· 11 54H21 183· 66 
5E550 569· 48 197· 17 TCA660 525·149 10141 163 ·153 2516 606· 26 54H22 185 ·127 
SE550L 570· 17 S8271 197· 32 TCA680 548· 37 630· 59 

, 
606· 27 54H30 184· 96 

SE553 561 ·137 S8273 198· 58 TCA730 5H· 75 10144 163· 90 2517 628· 34 64H40 185· 83 

Arrangedalphanumerically from left to right 

Ie MASTER 1971 1251 



Ie MASTER 
Device P ..... Un. Device P ..... Un. 

Signetics (Cont'd) 541838 187 - 45 
187-113 

54H50 189- 20 54LS386 189- 98 
54H51 188-117 54LS40 185- 63 
54H52 187 -152 54LS42 176- 99 
54H53 ,188- 5~ 54LS51 188-140 
54H54 188- 20 54LS54 188- 8 
54H55 188-166 54LS55 188-155 
54H60 199- 15 54LS670 192- 31 
54H61 199- 25 616- 31 
54H62 199 - 37 54LS73 181 - 33 
54H71 179-168 54LS74 181-164 
54H72 179 -120 54LS7,5 191-112 
54H73 181- 51 54LS76 181- 91 
54H74 181 -179 54LS78 180- 44 
54H76 181-101 180- 45 
54LSOO 186- 92 54LS83 168- 81 
54LSOI 187- 43 54LS85 170- 4 
54LS03 187 - 44 54LS86 189- 96 
54LS04 170-163 54LS90 173-150 
54LS05 171- 44 54LS92 175-124 
54LS08 184- 4 54LS93 171-155 
54LS09 184 - 55 54LS95B 196-104 
54LS10 185-187 54LS96 197 - 62 
54LS107 181 - 34 54S02 190-147 
54LS109 180- 82 54S04 171 - 3 
54LSll 183- 95 54S05 171 - 74 
54LS112 180-147 54S09 184- 63 
54LS113. 180-101 54S11 183-119 
54LS114 180-127 54815 183-157 
54lS12 186- 45 54S189 616-104 
54L513 200 - 74 54S194 630- 55 
54LS132 200 - 97 54S200 618- 85 
5418136 189-141 54S201 618i 86 
54lS138 177-105 54S257 193 - 62 
54LS139 177 - 70 54S260 190- 58 
54LS14 200-134 54S37 186 -162 
54LS145 176-129 54S38 187 -119 
54lS15 183-140 54S85 170- 8 
54lS151 194 -125 54S86 189-111 
54L8153 193-156 54S89 617- 8 
54LS157 192-119 540 , 111 - 5 
54LS158 192-191 5400 186- 74 
54LS160 174- 73 5401 186-192 
54LS161 172 -144 5402 190-107 
54lS162 174-118 5403 186-193 
5418163 172· 85 5404 170-145 
54LS164 198- 4 5405 171- 24 
54LS170 192- 16 5406 178 - 95 

616- 29 5407 178- 51 
54LS174 182-185 5408 183-175 
54LS175 182- 57 5409 184- 36 
54LS181 169 - 47 5410 185-169 
54LS190 175- 11 54100 191- 38 
54LS191 173 - 21 54107 180-199 
54LS192 ·175- 59 54109 180- 65 
54LS193 173.- 78 5411 183- 83 
54LS194A 196-147 5412 186- 33 
54LS195A 196- 54 54121 195- 43 
54L8196 174 - 13 54123 195-163 
54LS197 172- 31 54125 170- 41 
54LS20 184 -187 54126 170- 67 
54LS21 183- 51 54128 387 - 40 
54LS22 185-113 5413 200- 58 
54LS221 195-115 54132 200- 86 
54lS251 194 -177 5414 200-116 
54LS253 193-190 54145 176-122 
54LS257 193- 54 54147 199 -111 
54LS26 187-135 54148 199- 94 
54LS260A 190- 55 54150 195- 18 
54LS261 168-132 54151 194-102 
54LS266 189-167 54152 194- 40 
54LS27 190- 87 54153 193-134 
54LS283 168- 83 54154 177-178 
54LS290 173-152 54155 176-187 
54LS293 171 -156 54156 177 - 30 
54LS295A 196-170 54157 192 - 97 
54LS30 184-111 54158 192 -173 
54L832 190- 18 5416 178 - 76 
54LS33 190-164 54160 174 - 44 
54LS37 186-156 54161 172-115 

1252 

Device P ..... lln. Device Page-Un. 

54162 174- 96 566 f 111 - 5 
54163 172- 58 569 t 111- 5 
54164 197 -173 592 , 111- 5 

631 - 75 74HOO 186-107 
54165 197-123 74HOI 187 - 63 

631 - 41 74H04 170-180 
54166 197 -147 74H08 184- 14 

631 - 51 74Hl0 186- 12 
5417 178 - 32 74Hl0l 179 -1.77 
54170 191 -185 74Hl02 179 -158 
54174 182-163 74Hl03 179-187 
54175 182 - 35 74Hl06 180-164 
54176 173-181 74Hl08 180- 11 
54177 172 - lp 74Hl1 183-111 
54180 199 '146 74H20 185- 14 
54181 ' 169, 27 74H21 183- 67 
54182 169- 98 74H22. 185-128 
54190 174-180 74H30 184- 97 
54191 172-189 74H35 171- 60 
54192 175 - 38 74H40 185- 84 
54193 173- 60 74H50 189 - 21 
54194 196-122 74H51 188,-118 

629-110 74H52 187-153 
54195 196- 31 74H53 188- 57 

630- 25 74H54 188- 21 
54196 173-183 74H55 188 -167 
54197 172 - 12 74H60 199- 16 
54198 197-.. 90 74H61 199- 26 

631- 28 74H62 199- 38 
54199 197 - 76 74H71 179-169 

631- 29 74H72 179-121 
542 , 111- 5 74H73 181- 52 
5420 184-169 74H74 181-180 
5421 183- 39 74H76 181 -100 
54221 195-109 74lS00 186- 91 
54232 200-106 74LSOI 187,- 40 
5426 178-127 74LS02 190-135 
54279 191-120 74lS03 187- 41 
54298 192-145 74lS04 170-162 
5430 184- 89 74LS05 171- 43 
5432 189-191 74lS08 184- 3 
5437 186-138 74LS09 184- 54 
5438 187 - 94 74LS10 185-186 
5439 187 - 95 74LS107 181- 32 
5440 185- 45 74LS109 180- 83 
5442 176- 77 74LSll 183 - 94 
5443 176 - 8 74Lsn2 180-146 
5444 176- 28 74lS113 180-100 
5445 176·150 74LS114 180-126 
5450 189- 5 74LS12 186- 44 
5451 188-101 74LS13 200 - 73 
5453 188- 40 74LS132 200- 96 
5454 187 -177 74LS136 189-140 
5460 189: 39 74LS138 177 -104 
5472 179-101 74LS139 177- 65 
5473 180-198 74LS14 200-133 
5474 181 -146 7418145 176-128 
5475 191- 99 74LS15. 183-139 
5476 181- 77 74LS151 194-124 
5477 191- 76 74L~152 194- 39 
5480 168- 11 74LS153 -193 -157 
5483 168- 48 74LS157 192 -118 
5485 169-175 74lS158 192 -190 
5486 189 - 76 74LS160 174- 72 
5490 173-121 74LS161 172-143 
5491 198- .21 74lS162 174-117 

631- 86 74LS163 172- 84 
5492 175-108 74LS164 197 -192 
5494 197 - 4 74L5170 192- 15 

630- 73 616- 28 
5495 196: 90 74LS174 182-184 

629 -107 74LS175 182- 56 
5496 197 - 53 74LS181 169- 46 

630-124 74LS190 175- 10 
550 'I 111- 5 74LS191 173- 20 
55325 395- 26 74LS192 175- 60 
555 'I 111- 5 74LS193 173- 77 
560 , 111- 5 74LS194A 196-146 
561 , 111- 5 74LS195A 196- 53 
562 1 111- 5 74L8196 174 - 12 
565 , 111- 5 74LS197 172- 32 

1f Indicates page number in Application Note Directory * Indicates additional data is provided on the page noted 

Device Page-Una Device Pau·Un• 

74LS20 ,184-186 74S20 185 - 23 
74L821 " 183 - 52 74S200 618- 41 
74LS22 185-114 74S201 618- 42 
74LS221 195-114 74S22 185-142 
74L8251 194-178 74S251 194 -187 
74LS253 193-189 . 74S253 194- 8 
74LS257 . 193- 53 74S257 193- 63 
74LS26 187 -130 74S260 190- 57 
74LS260A 190- 54 74S280 199-160 
74LS261 168-1'23 74S301 618- 40 
74LS266 189-166 74S37 186-161 
74LS27 190- 86 74838 187.-118 
74LS28 190-137 74S40 185- 91 
74LS283 168- 82 74S51 188-124 
74LS290 173-151 74S64 188- 72 
74LS293 171 -157 74S65 188- 84 
74LS295A 196-169 74S74 181,187 
74LS30 184,110 74S85 170- 7 
74LS32 190- 17 74S86 189-110 
74LS33 190-163 74S89 616-103 
74LS37 186 -155 7400 186 - 73 
74LS38 187 - 42 7401 187 -' 4 

187 -112 7402 190-106 
74LS386 189 - 97 7403 187- 5 
74LS40 185- 62 7404 170-144 
74LS42 176- 98 7405 171 - 23 
74LS51 188-139 7406 178- 94 
74LS54 188- 7 7407 178- 50 
74LS55 188-154 7408 183-174 
74LS670 192- 30 7409 184- 35 

616- 30 7410 185-168 
74LS73 181- 31 74100 191 - 37 
74LS74 181 -163 74107 180-197 
74L575 191-111 74109 180- 64 
74LS76 181- 90 7411 183- 82 
74LS78 180- 43 74116 191- 56 
74LS83 168- 80 7412 186 - 32 
74LS85 169-190 74121 195 - 42 
74LS86 189- 95 74122 195- 89 
74LS90 173 -149 74123 195-162 
74L592 175 -123 74125 170- 40 
74LS93 171 -154 74126 170 ~ 66 
74LS95B 196-103 74128 179 - 14 
74LS96 197 - 61 387 - 38 
74S00 186-116 7413' 200 - 57 
74S02 190-146 74132 200- 85 
74S03 187 - 76 7414 200-115 
74504 170-189 74145 176 -121 
74805 171- 72 74147 199-110 
74S08 184- 17 74148 199- 93 
74S09 184 - 62 74150 195 - 17 
74SlO 186- 19 74151 194-101 
74S11 183-118 74153 193 -133 
74S112 180-154 74154 177 -177 
745113 180-108 74155 176 -186 
745114 180- 31 74156 177- 29 
74S133 184-145 74157 192- 96 
74S134 184-135 74158 192 -172 
74S135 189-176 7416 178 - 75 
748138 177 -114 74160 174- 43 
74S139 177 - 80 74161 172-114 
74S140 179 - 69 74162 174- 95 

386 - 38 74163 172 - 57 
74S15 183 -156 74164 197 -172 
745151 194 -140 631- 74 
74S153 193 -165 7.4165 197 -122 
74S157 192-133 631- 42 
74S158 193- 11 74166 197-146 
748172 192 - 39 631 - 52 
74S174 183- 5 7417 178 - 31 
74S175 182- 70 74170 191-184 
74S178 196- 65 74172 192- 36 
74S179 196- 64 74174 182 -162 
745181 169- 59 74175 182- 34 
74S182 169-110 74176 173-18'0 
74S189 616, 87 74177 172- 9 
74S194 196-154 74180 199-147 

630- 56 74181 169 - 26 
74$195 196- 70 74182 169 - 97 
74S196 174- 16 74190 174 -179 
74S197 172 - 35 74191 172-1'90 

, 

Ie MASTER 1971 



PRODUCT INDEX 
Device P .... Une DevIae P .... Un. Device P..-Un. Device P ..... Un. Device P .... L1ne Device p .... L1n. 

Signetiea (Cont'd) 75451 395- 88 SG1489 388 - 50 SG3081 516- 21 SG556C' 561 -118 , 117 - 21 
75461A \ 395 - 89 SG1489A 389- 12 SG3082/ 515- 27 SG710 516- ,23 , 117 - 21 

74192 175 - 37 754528 396- 6 SG1495 572 - 92 SG3083 514-166 SG710C 517 - 25 OGMlllA 364- 2'3 
74193 173- 49 754538 396- 88 SG1496 571 - 83 SG309K , 562- ,81 SG711 518- 40 '364 - 24 
74194 196-121 75454B 396-139' SG1501 567 -106 SG309T 562 - 34 SG711C 519-. 16 OGMlllB 364 - 25 

629-109 78L12C 563- 94 570 - 86 SG310 ,-
. 

528 - 22 SG723 , 569 - 69 364 - 26 
74195 196- 30 78L15C 564- 33 SG1501A 568- 5 ,SG311 51.7-- 50 , SG723C 569 - 70 OGM122A 368 - 2 

630- 24, 8T1oo 387 - 44 ./ 570- 84 SG3118 547 - 22 SG741 529 - 39 OGM122B 368- 4 
74196 173 -182 8T101 3137- 45 SG1502 570- 91 SG3118A 534 - 45 544 - 52 OG116A 365- 18 
74197 172- II 8T32 870'-100 SG1511 570 - 46 SG3146 514,-152 SG741C 546- 50 OG116B 365- 19 
74198 197- 89 8T33 870-101 SG1624 573- 46 SG318,3 51.4 -167 SG741S 545- 5 OG123A 365 - 22 

631- 26 8T35 870-106, SG1636 530-102 SG3183A 5t4 -168 SG741SC' 546 - 18 OG123B 365 - 26 
74199 , 197- 75 8T36 870'107 543.- 14 SG320-05K 565-102 SG747 . 554 - ,32 OGI25A 365- 24 

631- 27 8T39 870-111 SG1566 541- 26, SG320-05T 565- 89, SG747C 555- 14' DG125B 365- 2l! 
7420 184-168 8XOI 383- 5 SG1.658 . 654 - 33' SG320-12K 566-101 SG748 545- 25" OG126A 367 - 95 
7421 183- 38 8X02 872- 4 SG1568 567 -106 SG320-.1.2T 566 - 88 SG748C 546- 34 OG126B 367 - 99 
74221 195-108 " 125-' 7 SG1568J 570- 78 simO-15K 567 -17 SG75138 I 393 - 5 OG129A 367 - 68 

,7.4232 200-105 " 130- 6 SG1568T 570,- 82 SG320'15T' 561,- 4 ' SG7520, 397 -119 OG129B 367 - 80 
7426 178 -126 8X03 ' 383-"7 SG1596 572 - 93 SG320-5,2K 566- 16 SG.1521 397-120 OG133 , 116- '18 
7427 190- 71 608- 28 SG1596 571- 84 SG320-5,2T 566- 10 SG7522 397-142 OO133A 363 - 82 
74279 191 -121 ' 871-180 SG1660 547' 37 SG3<!17 546-,19 SG7523 397-143 OG133B 363 - 97 
7428 190-108 8X04 383- 8 SG1760 547 - 38 SG323 562 - 92 SG7524 397 -100 OG134A 364- 10 
7f298 192-144 '608 - 27 SG200 569- 31 SG324 532 - 85 SG7525 397-101 OG134B 364· 14 
7430 184- 88 871-181 SG2oo1 397- 41 I 558- 18 SG7528 398- 11 OG139A 368 - 33 
7432 ,189-190 8x300 870- 96 515- 46 SG3250 5:31-1,22 SG7529 398- 12 OG139B 368 - 39 
7433 190-153 82S1OO 868- 84 S(l2002 397 -52 545-54 SG75325 395- 29" DG140A 367· 49 
74:n 186-137 82S101, 868- 85 516- 47 SG3302 520- 51 SG7534 398 - 69 DG140B 

, 
367 - 58 I . 

7438 187- 92 82S140 .612- 67 SG2003 397 - 26 SG339 520- 36 SG7535 , 398 - 70 OG141A 363 - 60 
7439 187- 93 82S141 612- 68 515- 48 SG339A 520- 3 SG7538 398 - 92 OG141B 363 - 69 
74,40 185- 44 9324 169-176 SGiOl 548- 24 SG3401 513 - 63 SG7539 398 - 93 DG142A- 368 - 44 
7442 176- 73 \ SG201A 539- 16 SG3402 572- 91 SG75450 395,- 94 OQ1428 368 - 48 
7443 \ 176- 7 Silicon Gene,.i SG202 528- 33 SG3501 568- 3 SG75451 395 - 95 OG143A 365 -103 
7444 176- 29 SG204 570- 64 , 570- 88 SG75452 396-, 8 OG143B 36,5 -109 
7445 176-149 SG100 ' 569 - 30 SG206 570- 2 SG3501A 568- 7 SG75453 396- 91 OG144A 365 - 74 
7446 380-124 SG10l 545- 16 SG207 638- 43 570- 83 SG75454 396-142 OG144B 365 - 87 
7447 380- 97 SG101A 529- 16 SG208 537 - ,49 SG3602 570- 90 SG75460 395- 96 OG'145A 368 - 20 
7448 380- 42 I 539- 15 SG208A " 534- 29 SG3611 570- 47 SG75461 395 - 97 OG145B 368 - 26 
7450 189· 4 SG102 ,528- 29 SG209K 562- 80 SG3524 673 - 48 SG75462 396 - 9 OGI46A 365~ 55 
7451 ' 188-100 SGl04. 570· 63 SG209T 562 - 33 SG3818 ' ':! 514- 72 SG75463 396 - 9,2 OG1468 865- 65 
7453 188- 39 SG105 569-109 S(l210 _ 528- 8 SG3818A 514- 73 SG75464 396,143 OG151A 363 - 66 
7454 187-176 SG107 538- 42 SG211 516- 50 SG3821 514-153 ' SG777 '( 538 - 5 OG151B 363 - 72 
7460 189- 38 SG108 531- 48 SG2118 537 - 25 SG3822 514-184 SG777C I 543 - 49 OG152A 363 - ,92 
7470 179-146 SG108A 534- 28 SG2118A 534-31 SG3823 514-175 SG7805CK 562 - 83 DG1528 364 - 12 
7472 179-100 SGl09K 562 - 79 , SG2,20.Q5K 565-101 S(;3851 397 - 42 SG7805K 562 - 82 OO153A 367 - 55, 
7473 180-196 SG109T 562 - 32 SG220-05T 565- 88 515- 49 SG7806CK 663- 8 OG153B ; 367 - 61 
7474 181-1,45 SGll0 528- 15 SG220-12K 566-100 SG3852 397 - 53 SG780SCT' 562-107, OO154A 367 - 76 
7475 191- 98 SGlll 516- 49 00220-121 ' 566 - 87 515- 50 SG7806K 563 - 9 OG154,B 367 - 9B 
7476 181- 7fi SGl118 537 - 24 SG220-15K &1>7--16 SG3853 397 - 27 SG7806T 562 -106 OG161A 365' 62 
7477 191- 75 SG1118A 534- 30 SG220-151; 567- 3 515- 51 SG7808CK 563 - 67 OG161B - 365 - 67 ' 
7480 168- 9 SG120-05K 665-100 SG220-5,2K' 566, 14 SG3886 514-154 SG7808CT 563 - 37 OGI6'2A 365 - 82 
7483 '.168- 47 S&120-05T 565 - 87 SG220-5,2T 566- 9 SG4250 531 -123 SG7808K, 563 - 57 OG162B 365 -104 
7485 169-174 ' SG120-12K 566- 99 SG223 562- 91 540- 21 SG7868T ' 563- 36 OG163A 368- '24 
7486 189- 74 SG120-12T 566-86 SG224 532 - 84 SG4250C 531-124 SG7812CK 564- 15 OG163B 368 - 29 
7490 173-120 SG120-16K 567- 15 558- 17 543- 9 SG7812CT. 563 -100 OO164A 368 - 38 
7491 198- 19 SG120-15T 567- 2 SG2250. 531-121 SG4601 5"68- 4 SG7812K 564- 14 00164,9 368 - .47 

631, - 85 SGI20-5,2K 566 - 13 540- 26 570 - 89 SG7812T 563-101 OG170A 366 -104 
7492 175-107 SGI20-5,2T 566- '8 00239 520, 3,5 SG55138 392 - 30 SG7815CK _; 564 - 66 OG170B 366 -105 
7493 171-132 SGI217 544 - 38 SG239A 520- 2 SG5520 397 -117 SG7815CT 564 - 3$ OGlfOC " 366-106 
7494 196-195 SG123 562 - 90 SG2401 513- 63 SG5,521 397.-118 SG7815K I... 564: 67 0(;171 , 116- 18 

630- 72 SG124 532 - 83 SG2402 572.' 90 SG6522 ,397 -140 SG7816T 564 - '39 OG171A -363-,18, 
7495 , 196- 89 (557- 10 SG2501 568- 2 SG5523 397 -141 SG7818CK 

J 
564 -104 OG171B 363- 19 

629-108 SG1250 631 -12(J' 570 -' 87 SG5524 ,397, 97 SG7818CT 564-87, OGI72A 365-11. 
7496' 197'- 52 540- 25 SG2501A 568- 6 SG5625 397 - 98 SG7818K 564 -105 OGI72B 365-12 

630-123 SG139 520- 17 570- 85 SG55325 395 - 28 SG78.18T 5,64 - 88' DGI72C 365- 15 
75S107 3.9.0'- 53 SG139A' 519- 42 S(;2602 570- 92 SG5634 398 - 67 SG7824CK 5li5- 50 OG173A 368 - 5G) 
755108 391- 13 001401 513- 62 SG2524 , .573':,47 SG5535 398- 68 SG7824CT 565 - 27 OGi173B 368,- 51 
75S207 390, 34, , 103- 14 SG300 569- 11 SG5638 398 - 90 SG7824K 569- 49 OG175A 366;- ,14 

" 398,-119 SGI402 572- 89 SG301A 548, 7 SG5539 398 - 91 SG7824T 565- 26 366-15 
75S208 ' 390- 41 , 112- 11 SG302 528 - 36 SG55450 395 - 90 OG176B 366, 16 

398-121 SG1436 530- 87 SG304 570- 34 SG55461 395- 91 Siliconlx 366- 17 
7520 397-115 649 - 42 570 - 65 SG55452 396- 6 OG180A l 363 - 53 

'7521 397-116 SG1436C 630- 83 SG3045 514·150 SG55453 396- 89 DF211 * 801 
0'180B 

,363- 61 
7522 397,138 550- 23 003046 514-151 SG55454 ,3~lI40 527 -126 363 - 55 
7523 397'139 SG1456 549 - 39' SG305 569- 22 SG55460 395 - 92 DF213 * 601 _ 363-62, 
7524 39'7~ 95 SG1456C 550 - 25 SG305A 570-12, SG55461 395 - 93 527 -134 OG181 , 116- 18 
7525, 397 - 96 SG1458, 529 - 58 SG3058 573-173 SG55462 396- 7 DF214 * 601 OGI81A, 363- 76 
76324, 394-146 555- 15 SG3059 573-174 SG55463 396- 90 527-135 

, 
363.- 85 

75326, 395 - 27 SG1468, 567-105 SG307 547 - 48 SG55464 396·141 DF215 ' * 801 OG181B 363 -95 
75361A 39~- 90 SG1468J 570- 77 SG3079 573 -175 SG!i55 ,561- 58 * 601 363-104 
75450 395- a6 SG1468T 570- 81 SG308 547 - 34 SG555C 561- 59 202 - 99 OG182A 363-108 
75450A 395- 87 SG1488 385- 53 SG308A 534- 44 SG556 561 -117 561-129 364- 4 

, 

Arranged alphanumeri~ally from left to right 
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Ie MASTER' 
DevIce ...... u ... DevIce p ... u ... 

Sillconix (Cont'd) \ OG3D6C 367 - 32 
00307 *609 , 

OG1,.1128 364- 19 t 117- 6 
364- 22 OG3D7A 36!!- 38 

OG183A 367 - 44 OG3D78 366-. 39 
367 - 50. OG3D7C 366- 40. 

OG183B 367 - 45 DG381 * 809 
367- 51 OO381A * 809 

OG184A 367 - 64 363- 33 
367- 71 003818 * B09 

OG1848 367 - 79 363- 34 
367 - ,83 DG381C * 609 

OG185A 367 - 87 363- 35 
367 - 90. 00384 * 609 

OG185B 367 -10.2 DG384A * B09 \ 
367 -10.5 367 - '33 

OGI86A 365· 50 OO384B *609 
365· 56. 367" 34 

,OGI86B . 365· 51 DG384C * 809 
365· 58 367· 35 

OG187A 365· 70. DG387 .809 
365· 77 OO387A * B09 

OG187B 365· 85 365- 39 
365· 91 00387. * 809 

OG188A 365· 95 365· 40. 
~5- 98 OO387C' .609 

OG188B 366· 3 365- 41 
366- 6 00390 .609 

OG189A 366· 57 DG390A • '809 
366- 69 366· 41 

0(;189B 366· 58 00390. .809 
366· 60 366· 42 

OG19DA 366· 63 DG390C .809 
366· 66 366· 43 

OG19D8 366· 67 OG5DI,.. 371· 62 
366- 68 371· 69 

OG191A 366- 71 005018 371- 63 
366· 74 371· 70. 

OG1918 366- 77 OG501C 371· 64 
31i6 - 80. 371· 71 

OG200 , 116- 18 OG50~ 371 - 67 
OG2DDA 363· 39 OG5D38 371, 68 
OG200B 363· 49 OG506A 372- 4 
OG200c 363· 50. 005068 372· 8 
OG2D1A 364. 45 OG5D6C 372· 9 
OG2D18 364· 47 OG5D7A 371· 83 
OG2D1C 364· 48 OG5D78 371· 87 
.00300 * 809 OG507C 371· 88 

., 117· 5 OG508A 371· 43 
OG300A 363· 27 OG5088 371· 46 
OG3DDB 363· 28 OG5OBC 371· 47 
OG300C 363- 29 OG509A 310.·10.2 
DG301 * 809 OG5098 370.·10.5 

, 117· 5 .OG5D9C 370.·10.6 
OG3D1A 365· 33 OG515A 366·10.9 
OG3D18 365· 34 OG5158 366·110. 
DG3D1C 365· 311 OG516C 367· 2 
00302 .809 OG516A 367- 14 

, 117··5 OG5168 367· 16 
oG3D2A 367 - 27 OG516C 367·17 
OG3D2B 367· 28 0123A 198·135 
OG3D2C 367: 29· 372· 51 
DG303 • B09 01238 198·136 

, 117· 5 372· 52 
OG3D3A 366· 35 0125A 198·137 
oG3D3B 366· 36 372· 53 
OG303C 366· 37 0125B 198'138, 
DG304 •. &09 372· 54 

f 117- 5 0129A 372· 41 
OG3D4A 363· 3D 0129B 372· 42 
OG3D4B 363· 31 013DA 198·112 
OG304C '363· 32 372· 35 
oo~ • B09 0130.8 1118·113 

, il7. 5 372· 36 
OG3D5A 365· 36 0132A . 372· 44 
OG3D58 365· 37 01328 372 - 45 
OG3D5C 365· 38 0139A 198 :114 
00308 .809 372 - 37 

f 117· 5 01398 198·115 
OG3D6A 367· .30. 372· 38 
OG3D68 367- 31 01;39C 372· 39 

1254 

DevIce ...... LIn. DevIce Pate-Line 

G115A 370.- 52 * 608 
G1158 370.- 53 ! 382 - 35 
GII6A 370.- 36 . 396- 51 , 
G1168 370.- 37 S8&V22 * 608 
G117A 370.- 41 * 808 
GI178 370., 42 362- 36 
G118A 370.- 54 396- 52 
G1188 370.- 55 S7&V01 * 608 
G119A 370.- 70. * 608 
G1198 370.- 71 382 ~ 37 
G122A 370.- 60 396- 53 
G122B 370.- 62, 87&V02 

( * 808 
G123A 370.- 30' * B08 
G123B " 370.- 32 382- 38 
G124A 370.- 28 396- 54 
G1248 370.- 29 S7&V11 * 608 
G125A 369- 91 *808 
G126A ~69· 92 : 382· 39 
G127A 369· 93 396· 56 
'G128A 369· 94 S7&V12 * B08' 
G128B 369· 95 *608 
G129A 370.· 15 382· 40. 
G13DA 370.· 16 396· 57 
G131A 370.· 17 S7&V21 .- 808 
G132A 370.- 18 *608 
LD110 * 802 382· 41 

375· 19 396-.58 
, 10.9· 18 S7&V22 * 808 

LD111 • 602 * 808 
375· 20. 382· 42 , 10.9· 18 396· 59 

LD111A * 602 noo 512·153 
LD114 * 102 T300 512·154 

375· 21 
LD130 * 802 SMC Microayatem8 

375- 4 Corp. 1-\ 10.9· 19 
, IiI· f8 "PC60Dl 871· 17 

LD131 * 802 CG4100 606- 19 
375· 14 CG5004L' 606· 88 

LM1D1A 5-29· 17 COM2D17 399· 69 
LM3909 .804 COM2D17H 399· 71 . 

571·138 COM2502 399· 68 
L137CA 551. 7 COM25D2H 39'9· 70. 
l144 * 804 COM26Dl 399· 74 , 10.2· 5 COM5014 608· 54 
l144A * 804 COM5D16 20.2· 9 

* 804 COM5D16S 399 - 82 
531·139 COM5D16T 20.2- 8 
556· 9 399· 83 

l1448 .804 KR2376 3113· 39 
* 104 KR3600 383· 48 

531·140. NMX5D1D 370.· 56 
556· 10. 1022 522·118 

l144C * 104 
* 804 

I 

Solid State Scientlf-
531·141 Ie 
556· 18 

L1., * 804 SCL4000 SERIES,· 90.· 3 
520.· 8 ., 90· 5 

., 10.5· 3 .,' 90.· 6 
SI3002A 366- 21 SCL40008. 155·165 
S130028 366· 22 SCL40008E 155·166 
SI37D5 '371- 66 SCl4001B 1'56· 64. 
SHV01 * 808 SCL40018E 156· 68 

* 108 SCL40028 155·191 
382· 31 SCL4002BE 155·192 
396·- 47 SCL4006A 631. 10. 

SI&V02 * 608 631· 11 
* B09 SCL40068 159 -liD 

382· 32 SCL40068£ 159·111 
396· 48 SCL40071j 149· 93 

SS&V1" • 10. SCL40078£ 149· 94 

• B08 , SCL40088 148· 21 
382 - 33 SCL40088£ 148· 22 
396· 49 SCL40098 148·181 

SS5V12, * 608 SCL40098E 148·182 
* B08 .SCL401DB 148-114 

382· 34 SCL4010BE 148·115 
396· 50 SCL4Dl1B 154·116 

SB&V21 
• B08 

SCL4Dl1BE .154·117 

'I Indicates page number in Application Note Directory * Indicates additional data is provided on the page noted 

DevIce p...une DevIce p .... u ... 

SCL4DllUB 154-118 SCL4D528E :nD- 90. 
SCL4DllUBE 154-119 SCL4D53A 366- 98 
SCL4D128 154- 37 SCL4D53AE 366- 99 
SCL4D128E 154- 38 SCL4D6D8 150- 9 
SCL4D13A , 90.- 2 SCL4D60BE 150.- 10. 
SCL4D138 153- 15 SCL40668 364- 66 
SCL4D13BE 163- 16 SCl4D668E 364- 67 
SCL4D14B 159- 31 SCL4D66S 364 - 46 

631-121 SCL4D68B 154- 6 
SCL4DI48E 159- 32 SCL4D688e 154- 7 
SCL4015B . 159- 8 SCL4069B 149- 43 

630.-113 SCL4D69BE 149- 44 
SCL4D15BE 159- 9 SCL4D7D8 155- 34 

630.-114 SCL4D7DBE 155· 35 
SCL4D16A 364- 90. SCL4D71B· 155-128 
SCL4DI6AE 364· 91 SCL40718E 155-129 
SCL4D16B 364- 75 SCL4D72B 155· 90 
SCL4DI6~E 364· 76 SCL4D728E 155· 91 
SCL4D178 151· . 4 SCL4D738 153·150 
SCL4D17BE 151- 5 SCL4D738E 153·151 
SCL4D18A t 90.· 2 SCL4D758 155·104 
SCL4D18B 152- 10. SCL4D758E 155·10.5 
SCL4D18BE 152·11 SCL4D76B 153· 51 
-SCL4DI9B 154·155 SCL4D76BE 153· 52 
SCL4019BE 154·156 SCL40778 155· 73 
SCL402DB 149·186 SCL4D77BE 155- 74 
SCL4D2DBE 149·187 SCL4D788 155·147 
SCL4D21B 159· 53 SCL4D78BE 155-148' 

631·122 SCL4D818 153·174 
SCL4D21BE 159· 54 SCL4D818E 153·175 
SCL4D228 151·171 SCL4D828 153-136 
SCL4D228E 151·172 SCL4D828£ 153·137 
SCL40238 154· 80. SCL4D93B 160·144 
SCL4D238E 154· 81 SCL4D938£ 160.·145 
SCL4024B 149·137 SCL4D94B 159· 94 
SCL4D24BE 149·138 SCL4D948£ 159· 95 
SCI.40258 156· 3D SCL4160B 150-133 
SCL4D25BE 156· 31 SCL416DBE 150·134 
SCL4D26A , 90.- 2 SCL41618 150.- 23 
SCL4D268 151· 64 SCL41618E 160- 24 
SCL4D26BE 151· 69 SCL416.2B 150.·150. 
SCL4D27B 153· 92 SCL41628E 150·151 
SCL4D27BE. 153· 93 SCL41638 150.· 38 
SCL4D288 152· 40 SCL4163BE 150.· 39 
SCL4D28BE 152· 41 SCL4402A ., 89· 20. 
SCL4D29A ., 90.· 2 SCL44D28 15.5·149 
SCL4D29B 151.145 156· B 
SCL402g8E 151·146 156· 84 
SCL4D3D8 155· 32 SCL44028E 155-150. 
SCL4D3D8£ 155, 33 156· 9 
SCL4D33B 151· 79 156- 85 
SCL4D33BE 151· 80 SCL44D4A 1 90· 2 
SCL4D34B 159· 84 SCL44048 149 ·146 

631·98 SCL44D4BE 149·147 
SCL40348£ 159· 85 SCL4412A t 89· 20. 

631· 93 SCL4412B 154· 8 
SCL4D358 168·14t 154·51 

630.· 85 SCL44128£ 154· 9 
SCL4035BE 158·142 154· 52 
SCL404DB 149·163 SCL4416A 364· 98 
SCL40408E 149·164 SCL4416AE 364· 99 
SCL40418 149:10.9 SCL4426B 151· 70. 
SCL40418E 149·110. SCL4426BE 161· 71 
sCL4042B 156·122 SCL4428B 152-123 
SCL4042BE 156·123 SCL44288E 152:124 
SCL4043A 156·167 SCL44338 151·81 
SCL4043AE 156·168 SCL44338E 151- 82 
SCL4044A 156,145 SCL4441B 148·104 
SCL4044AE ,156·146 SCL44418E 148 ·10.5 
SCL4046A 160.- 14 SCL4445B 158· 93 , 90.· 2 SCL44458E 158· 94 
SCL4D46AE 160.· 15 SCL4446 160· 1.6 
SCL4046B 559· 57 559· 59 
SCL4D46BE 559· 58 SCL44498 149· 45 
SCL4049B 149· 16 SCL44498E 149· 46 
SCL40498E 149· 17 SCL45D28 149· 72 
SCL4D5D8 148·140. SCL45D28F 149· 73 
SCL465DBE 148·141 SCL45088 156·186 
SCL4D51B 371· 27 SCL45088E 156·187 
SCL4D51BE 37~ • 28 SCL451DB 151- 35 
SCl4052B " 370.· 89 SCL451D8E 151· 36 
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PRODUCT INDEX 
\ 

DevIce .... Un. Device '...-Un. Device ' ... Un. Device ' .... Lln. DevIce ' ... Una Device Pege-Llne 

Soli!l State Scientif- CJSE018 566· 44 630· 86 UCN·4102A 152· 58 UHP·482 381· 49 ULN·2214 , 107· 19 

Ie (Cont'd) CJSE019 563· 19 CM4036A 151· 40 UCN·4105 158· 64 UHP·490 381· 1.4 ULN·2224 525·159 
CJSE020 566· 45 616· 40 , 521· 69 UHP·491 381· 19 ULN·2228 525·160 

SCL45118 '152·141 CJSE021 563· 20 CM4036AE 151· 41 UCN·4111 ; 158· 88 UHP·495 381.'20 ULN·2231 522· 46 

380·151 CM4000A 155·161 CM4031A 154·134 UCN·4112 158· 83 UHP·500 178·166 ULN~2244 523·145 

SCL45118E 152·142 GM4000AE 155·168 CM4031AE 154·135 UCN·4113 158· 84 395·138 ULN·2264 525· 13 

380 ·152 CM4001A 156· 69 CM4038A 148· 43 UC~·4114 158· 91 UHp·502 118·189 ULN·2269 525·161 

SCL45128 15]·174 CM4001AE 156· 70 CM4038AE' 148· 44, UON·3611, 395·119 396·119 ULN·2274 521 ·176 

SCL4512BE, 151·115 CM4002A 155·193 CM4039A 157· 35 UON·36,12 396 ·26 UHP·503 178·190 ULN·2275 ,521·17} 

SCL4514B 152· 75 CM4002AE 155·194 616· 41 UON·3613 ~ 396 ·106 396·120 ULN·2217 ' 521 ·178 

SCL45158 152· 90, CM4006A 159·112 CM4039AE 151· 36 UON·3614 396 ·157 UHp·506 
/ 

178·161 , 106· 15 

SCL4516B 150· 89 631· 6 CM4040A 149·165 UON·5703A ',396·111 395·139 , 111· 16 

SCL45168E , 150· 90 CM4006AD 631· 6 CM4040AE 149·166 UON·5106A 395·130 UHP·507 '118·176 UlN·2278 521.119 

SCL4511B 159·132 CM4006AE ' 159·113 CM4041A 149·111 UON·5701A 395·140 396· 44' , 106· ,15 

SCL45188 150·110 631· 4 CM4041AE 149·112 UON·5711 395·120 UH~·508 118·117 ULN·2280 521·1214 

SCL4518BE 150·111 631· 7 CM404~ 15'6·124 UON·5712 396· 21 396·45 , 106· 14 

SCL4520B 150· 58 CM4007A 149· 95 CM4042AE 156·125, UON·5713 396·107 UHP·532 ' 179· 10 ULN·2281 521·125 

SCL45208E 150· 59 CM4007AE 149·96 CM4043A 156·169 UON·511. 396·158 397· 12 ULN·2289 523· 88 

SCL4522B , 151· 50 CM4008A 148· 23 CM4043AE 156·110 UON·5133A 397. 4 UHP'p,33 179· ,11 ULN·2298 525·162 

SCL4622BE 161· 51 CM4008AE 148· 24 CM4044A ,156·141 UDN·6144 , 95· 19 397· 13 ULN·2300 571· 38 

SCL4526B 150·106 CM4009A 148·1.83 CM4045A 158· 95 ,UON·6144A 381,' 13 ULN·2001A 397-· 43 , 114· 5 

SCL45268E l50·101 CM4009~ 14'8·184 CM4045AE 158· 96 UON·6164 , 95· 19 515· 52 ULN·2301 571· 36 

SCL4521B 160· 46 CM4010A ' 148·116 CM4041A 168· 19 lJDN·6,164A 381,' 18 t 103· 19 ULN·3006 203·~53 

SCL45218E 160· 47 CM4010AE 148·111 , CMlI041AE 158· 20 UON·6184 , 95· 19 , 103· 19 571 ·161 

SCL4528 
" 

, 89· 21 CM4011 15<t'·IZ0 CM4048A ,156· 86 UON·6184A '381· 28 , 104·, 1 , 117· 6 

SCL4528B '158· 43 154·121 CM4048AE 156· 87 UOO·1183 , 95" 1'9 , 104· 1 , 111· 6 

SCL4528BE 158· 44 CM4012A 154· 39 CM4049A 149· 18 UON·lI83A 381· 46 ULN·2002A 397· 54 , 117,· 7 

SCL4531B 160· 99 CM4012AE ,154· 40 CM4049AE 149· 19 UON·7184 , 95· 19 \ 515· 53 , 117· 7 

SCL4543A 380· 22 CM4013A 153· 11 CM4050A 14.8·142 UON·1184A 381· 48 , 103· 19 , 117· 8 

SCL45438 152·i53 'CM4013AE 11\3· 18 CM4050AE 148·143 UON·7186 , 95· 19 , , 103· 19 , lli· 8 

SCL45558 162·102 CM4014A 169· 33 CM4051A 371· 29 UON·7186A 381· 41 , 104· 1 , 117· 9 ~ 
SCL4556B 152·113 6,31·103 CM4051AE 371· 30 UHC/O·400 118·160 , 104· 1 , I,ll. 9 

SCL4581B 148· 53 CM4014AE _ 159· 34 CM4052B 310· 91 395·132 ULN.2003A 397· 28 ULN·3008 203 ·154 

SCL45818E 148· 54 C~4015A 159· 10 CM4052BE 310· 92 UHC/O·402 118 ·183 51,5· 54 571·162 

SCL45828 148· 61 CM4015AD 630·99 CM4053A, 366 ·100 396·113 , 103· 19 ULN:3303 203 ·171 

SCL45858 148· 83 CM4015AE, 159· 11 'CM4053AE 366·101 UHC/O·403 118·184 , 103: 19 561· 60 

SCL45858E 148 .. 84 630· 98 CM4068A 154· 10 396·114 , 104· 1 , ,96· 12 

SCL5411 158· a5 CM4016A 364· 17 CM4068AE 154· 11 UHC/O.406 118·161 , 104. 1 , 96· 12 

SCL5419 158·104 364' 92 CM4069A 149.\47 395·133 ULN·2004A 391· 33 ULN·3304 203·118 

SCL5424 152·161 CM4016A1j , 364' 18 CM4069AE 149,,48 UHC/O·401 118·110 515· 55 561·60 

381· 2 364· 93 CM4010A 155· 38 396· 38 , 104· 1 , 96· 12 

SCL5425A \ 158·109 CM40,11A 151· e CM4010AE 155· 39 UHC/O·408 178·171 , 104· 1 , 96· 12 

SCL5427A 158·110 CM4017AE 151· 1 CM4071A 155·133 396· ,39 'ULN·2031A 515· 30 ULN'3305 203·182 

SCLo430 521·126 CM4018A' 152· 12 CM4071AE 155·134 UHC/O·432 179· 4 ULN·2032A 515· 31 , 96· 12 

SCL5431A' 158·111 CM4018AE 152· 13 CM4073A 153·152 397; 6 ULN'·2033A 515· 32 ULN·3306 203·186 

SCL5440A 1152·110 CM4019A 154·151' CM4073AE 153·153 UHC/O·433 119· 5 ULN·2046A 514·156 , 96· 12 

SCL5441 152·168 CM4019AE 154·158 CM4076A 153· 53 391· 1 ULN·2054A 514·185 U[5·2045A 514'155 

381· 3 CM4020A 149·188 CM4076AE 153· 54 UHC/O·500 178'162 ULN·2064A 397· 16 ULS·2139 541· 8 

SCL5501S 619· 7 CM4020AE ,149·189 CM4077A ' 155·71 395 ·134 514· 85 ULS·2140 367· 6 

S,CL5589 151· 52 CM4021A 159· 65 CM4077AE 155· 12 UHC/O·502, 118·185 ULN·2014A 391· 17 ULS·2141 367· 7 

SCM5501S 151·103 631·123 CM4018A 155·151 396·115 514· '86 ULS·2142 361· 8 

SCM5502S 151·123 CM4021AE ,159· 56 CM4018AE 155·152 UHC/O·503 178·186 ULN·2081A 515· 22 ULS·2151 538· 17 

621· 1 CM4022A 151·113 ' CM4081A 153·116 396·116 ULN·2082A 515· 28 ULS·2171 535· 36 

SCM5520 151. 11 CM4b22AE 151 ;174 CM4081AE 153·117 UHC1O·506 178·163 ULN,2111 523· 84 ULS·3006 203·155 

SCM5520S 611· 83 CM4023A 154· 82 CM4102 151· 86 395·135 526·132 060 , 114· 9 

SCM5522 151· 83 CM4023AE 154· 83 151· 87 UHC/O·501 ,178 ~172 ULN·2113 523· 85 400 SERIES , 110· 3 

620·13Q CM4024A ' - 149·139 CM4104A 159·159 396· 40 ULN·2114 525 ·156 , 114· 9 

SCM'5533 151· 21 CM4024AE 149·140 CM4104AE 159·160 UHC/O·508 118 ·173 ULN·2120 523 ·140 500 , 110·3 , 120· 1 'CM4025A 15~· 32 CM4116A 364· 94 396· 41 ULN·2121 523·141 , IT4 .. 9 

SCM5555 157· 77 CM4025AE 156· 33 CM4116AE 364· '95 UHC/O·632 ' 179; 6 ULN·2122 523·142 
SCM55550 611· 53- CM4026A 151· 72 CM45118 152·143 397· 8 ULN·21?4 525·157 Stewart-Warner 

,CM4026AE ; 151· 13 380·153 UHC/O·533 179· 7 ULN·2125 526· 85 Microcircuits 
CM4021A 153· 94 CM4511BE 152·144 397· 9 ULN·2126 522· 45 Solltron DeviC88 
CM4021AE 153· 95 380·154 UHP·400 178·164 ULN·2121 525·158 SWAP ,571.118 ' 

CJCAOOI 570· 22 gM4028A 152· 42 CM4514B 152· 76 395·136 ULN·2128 523·143 SW4001AE 156· 11 

CJCAOO2 510· 10 M4028AE ' 152· 43 CM4514BE 152· 11- UHP·402 178,·181 ULN·2129 523· 86 SW4002AE 156· 3 

! CJCAOOl 510· 23 CM4029A 151·141 CM45158 152· ,91 396:117 ULN·2136 523· 87 SW4011AE 154·122 
CJCAOO8 510· 71 CM4029AE 151·148 CM45158E 152· 92 , UHP·403 178·188 'ULN·2131 521· 33 SW4012AE 154· 41 
CJSEOOI 564· 12. CM4030A 155·.36 CM4518B 150·112 396·118 UlN·2139 548· 35 SW4,013AE 153· 19 
CJSEOO2 561·23 CM4030AE 155· 37 CM4518BE 150·173 UHp·406 178·165 , ULN·2140 36-7· ,3 SW4015AE 159· 12 

CJSEOO3 564· }.3 CM4032A 148· 34 CM45208 .- 150· 60 395·137 ULN·2141 361· 4 SW401(jAE 364· 96 
CJSEOO4 561· 24 CM4032AE. 148· 35 CM45208E, 150' 61 UHP.401 178·174 ULN·2142 i 361· 5 SW4011AE 151· 8 
CJSEOO5 564· 74 CM4033A' 151· ii3 UC4250 540· 22, 396· 4~ ULN·2151 544· 25 SW4019AE 154·159 

CJSE:Jg1i 561· 25 CM4033AE 1,51· 84, UC4250C 543· 10 UHP·408 ,178·115 ULN.2165 526·133 SW4020AE 149·190 

CJSE 9 565·10 CM4034A 159· 86 39.6· 43 ULN·2111 543· 45 SW4021AE 159· 51 
CJSE010 561· 47 63.1· 99 Sprague Electric UHP·432 179· 8 ULN·2208 523· 35 SW4023AE 

" 
154· 84 

CJSEOll 565· 11 CM4034AE 159· 87 Company 397· 10 ULN.2209 523· 36 SW4024AE 149·141 

CJSE012 561· 48, 
CM4035A \ 

631· 94 UHP·433 119· 9 ULN·2210 $23·144 SW4025AE 156· 34 
'CJSE013 565· 12 158·143 TPQ3124 5"4·106 f 391· 11 ULN·2211 526·134 SW4021AE 153· 96 
CJSE014 561· 49 '630· 94 TP03125 514·101 UHP·480 381· 31 , 101· 18 SW4028AE 152· 44 

CJSEOl,1 563· 18 CM4035AE 158·144 TP03125A 514·108 UHP·481 -381'; 34 ULN'2212 ,526·135 SW4029BE 151·149 

'-

Arranged alphanumerically from left to right 

Ie MASTER 1977 , '1255 



Ie MASTER 
D ..... P...-U ... DIIVIca P...-u ... 

Stewart-Warner SW1492 115·109 

Mlcroclrcuita SW1493 111 ·133 

(Cont'd) SW1494 197· 5 
630· 74 

SW4030AE 155· 40 SW7495 196· 91 
SW4049AE 149· 20 629· 88 
SW4050AE' 148·144 SW7496 197· 54 
SW5491A 631· 87 630·126 
SW5495 629· 87 SW9601 195· 71 
SW5496 630·125 SW9602 195·142 
SW7400 186· 75 
SW7401 lB7· 6 Synertek 
SW7402 190·109· 
SW7403 187· 7 SYMC21 H02·1 621· 91 

. SW7404 170·;46 SYMC21 H02·2 621· 94 
SW7405 HI· 25 SYMC21L02·1 622· 45 
SW7406 178· 96 SYMC21 L02B 622· 20 
SW7407 178· 52 SYMC2102A 622· 12 
SW1408 183·176 SYll03A 614. 33 
SW1409 184· 31 SYll03A·X 614· 5 
SW7410 185·170 SYll03A·l 614· 15 
SW14100 191·· 39 SY1402A 628· 54 
SW141 04 1',9· 83 SY1402AR 628· 55 
SW74121 195· 44 SY14028 628· 43 
SW14122 195· 90 SY1402BR 628· 44 
SW74123 195·164 SY1403A 628· 92 
SW7413 200· 59 SY1403AR 628· 93 
SW74145 116·123 SY1403B 628· 83 
SW74150 195· 19 SY14038R 628· 84 
SW74151 194·103 SY1404A 629· 9 
SW74153 193·135 SY1404AR 629· 10 
SW74154 177·179 SY14048 628·103 
SW74155 176·188 SY.14048R 628·104 
SW74156 177· 31 SY21 HOI 619· 68 
SW74157 192· 98 SY21H01·l 619· 65 
SW7416 178· 77 SY21H01·2 619· 71 
SW7417 178· 33 SY21H02 621· 92 
SW74174 182·164 SY21H02·1 621· 90 
SW74175 182· 36 SY21H02·2 621· 93. 
SW141BO 199·148 SY21Hll 619· 69 
SW14182 169· 99 SY2'H"·1 619· 66 
SW74199 .173· 51 SY21Hll·2 619· 72 
SW1420 184·170 SY21H12 619·10 
SW1423 190· 47 SY21H12·1 619· 67 
SW1425 190· 31 SY21H12·2 619· 73 
SW7426 118 ·132 SY21L02 '622· 15 
SW7427 190· 72 SY21L02·) 622· 44 
SW1430 184· 90 SY21 L028 622· 19 
SW1432 190· 4 SY2101 620·113 
SW7437 186·139 SY2101·1 620· 67 
SW7438 181· 96 SY2101·2 620· 88 
SW7440 185· 46 SY2101A 619·120 
SW7442 116· 80 SY2101A·2 619· 89 
SW7443 116· 9 SY2101A·4 620· 32 
SW7444 116· 30 SY21 02 622·'74 
SW7445 116·151 SY2102·6 621·107 
SW7446 380·125 SY2102A 622· 11 
SW7446A 380·126 SY2111 620·114 
SW1441 380· 98 SY2111·1 620· 64 
SW7447A 380· 99 620· 68 
SW7448 380· 45 SY2111·2 620· 89 
SW7450 189· 6 SY2111A 619·121 
SW1451 188·102 SY2111A;2 619· 90 
SW7453 188· 41 SY2111A·4 620· 33 
SW1454 187 ·178 SY2112 620.115 
SW1460 189· 40 SY2112·1 620· 65 
SW1470 119·149 620· 12 
SW1472 179·102 SY2112·2 620· 90 
SW7473 181· 4 SY2112A 619·122 
SW7414 181·147 SY2112A·2 619· 91 
SW7415 191·101 SY2112A·4 620· 34 
SW7476 181· 18 SY2f13·1 620· 66 
SW7480 168· 13 SY2316A 627· 64 
SW7481 169· 28 SY23168 621· 47 
SW7482 168· 25 . SY240 1 629· 19 
SW7483 168· 49 SY2401·1 629· 22 
SW7485 169·117 SY2406 628·100 
SW1486 lB9· 18 SY2530 625· 71 
SW1490· 113·122 SY2533 633· 67 
SW1491 . 198· 22 SY2534 633'· 65 
SW7491 A 63.1· s8 SY2534A 633· 66 

1256 

DIIVIca p .... U ... Dnlee P...-U ... 

!!Y2535 633· 58 COA1·3 366· 12 
SY2535A 633· 59 COAll 361· 10 
SY280z 628· 62 COAll·S12 367· 9 
SY2803 ,628· 98 COA18 366· 9 
SY2804 629· 16 COA2-3 363· 81 
SY2825A 629· 33 COA23 365· 48 
SY2826A 629· 34 366· 8 
SY2827 629· 47 COA28A 368· 63 
SY2833 633· 70 COA29A 366· 55 
SY2833A 633· 71 COMA 356· 10 
SY2833B 633· 72 COA6 366· 13 
SY2B33C 633· '73 CORi25A 312· 55 
SY3514 625· 69 COR125B 372· 56 
SY4600 627· 65 CL04 382· 44 

627· 90 CSH101A 573· 86 
SY5OO1 521·130 CS.R301 382· 43 
SY5OO2 527·131 396· 60 
SY5025 629· 21 CS4Rl01A 367· 84 
SY5026 629· 28' 21078 368· .18 
SY5027 629· 43 21108 368· 61 
SY5028 629· 45 21268 365· 88 
SY5101 151·104 

619· 55 Teledyne Philbrick 
SY5111 151·105 

619, 56 Q25AH 529 ·134 
SY5112 157·106 532·133 

619· 51 549· 7 
SY5232 625· 10 1311 550· 13 
SY5270 614·104 1319 538· 21 
SY5271 615· 14 544. 24 
SY5280 614·105. 131901 538· 14 
SY5281 615· 15 1320 543· 43 
SY6502 869 ·153 1321 543· 27 
SY6503 869·154 132101 543· 28 
SY6504 869·155 1322 530· 51 
SY6505 869·156 550· 2 
SY6506 869 ·157 132201 530· &2 
SY6512 869·158 550· :3 
SY6514 869 ·159 ·1323 543· 36 
SY6515 869 ·160 132301 540· 30 
SY6520 869·169 132302 540· 32 

872· 29 1332 530·103 
SY6522 810· 3 546· 8 

872· 30 1339 548· 12 
SY6530 869 ·164 133901 548· 11 
SY6532 869·165 133902 541· 1 
SY6640 ,( 810· 5 1340 533· 26 
SY6541 870· 6 1402 540· 6 
SY1103 6'4 • 3 140202 535 ·21 
SY7112 628·113 .140410 543.· 32 
SY7722 628·114 140411 ! 535· 31 
SY7780 628· 19 141410 530· 9 
SY8316A 627· 66 530· 42 
SY83168 627· 48 542· 52 

1421 550· 31 

Teledyne Crystal- 1421·24 550· 38 

0;'1108 1421·25 550· 33 
142101 660· 34 

CAG10 363· 12 142102' 550· 32 
CAG10A 363· 7 1422 550· 39 
CAGl0B 363· 15 142201 550· 35 
CAG10C 363· 9 142301 631· 94 
C/(Gl00 363· 11 142302 531· 75. 
CAG13 363· 98 1424 552· 1,4 
CAG14 363· 16 1426 636· 26 
CAG24 363· 73 142501 531· 39 
CAG21 363- 61 535·11 
CAG21·10 363· 62 142502 631· 40 
CAG30 363· 17 635· 12 
CAG42 363· 99 1426 536· 30 
CAG45A 363·100 142601 535· 15 
CAG48A 364 ·104 142602 535· 26 
CAG49 364·101 142603 535· 25 

364·102 1427 535· 28 
CAG50 364·103 142701 534· 3 
CAG6 363· 8 1429 • 531· 28 
CAG6·10 363· 10 542· 4 
CAGl 365· 41 142901 531· 20 
CAG7·10 365· 49 535· 1 
CAM601A 311· 1 1430 529·115 
CAM604A 364·100 530· 16 

, Indicates page number in Application Note Directory 
* Indic~es additional data is provided on the page noted 

DnIee P...-U~ DIIVIca p .... U ... 

532 ·156 166·150 
537· 15 302AfC 166· 98 
537· 16 167· 4 

14301 550· 30 a02BfM ( 166· 99 
1433 552· 22 167· f) 

,.43301 551· '40 303A1C 166·168 
1434 550· 29 303BfM 166·169 

.550· 31 306A1C 167· 23 
143401 550· 27 306BfM 167· 24 
1439 531· 29 307A1C 167· 26 

551· 46 307BiM 167· 27 
3240 ~67· 1,3 311A1C 166·111 
4058 378. 47 311BfM 166·112 
4130 , 109· 20 312A1C 166·124 
4550 'I 109· 20 312BfM 166·125 
4551 371· 96 313A1C 166·126 
4552 372· 18 313B(M 166·127 
4855 , 109· 20 321A1C 166·110 
4856 513· 81 321B/M 166·171 

322A1C 166·151 

Teledyne Semicon- 322BfM 166·152 

,ductor 323A1C 161· 6 
3238fM 167- 7 

0555 561·126 324A1C 166·172 
LMl01A 529'. 18 324BfM 166·173 

539· 17 325A1C 167· 13 
LMl04H 570.· 66 325BfM 161· 14 
LMl05 570· 3 326A1C 167· 15 
LMlll 516· 51 326BfM 161· 16 
LM139 520· 18 3302 520· 52 
LM139A 519· 44 331A1C 167· 60 
LM201A . 539· 18 3318fM 167· 61 
LM204H 570· 67 332A1C 166· 12 
LM205 570· 4 167· 54 
LM211 516· 52 332BfM 166·13 
LM239 520· 37 167· 55 
LM239A 520'- 6 333A1C 167· 48 
LM2901 520· 44 333BfM 167· 49 
LM301A 548· 8 334AfC 166· 30 
LM304 510· 35 334BfM 166· 31 
LM305A 510· 14 335AfC 166· 23 
LM311 5

'
7.51 3358fM 166· 24 

LM339 520, 38 341A1C 167· 35 
LM339A 520· 7 341BfM 161 ~ 36 
LM376 56g.· 46 342A1C 167· 83 
MM14Coo, 154·123 342B/M 161· B4 
MM14C02 156· 12 343A1C 166· 3 
MM14C04 149· 49 343BfM 166· 4 
MM74Cl0 154· 85 344A1t. 167· 30 
MM14Cl01 153·112 344BfM' '167. 31 
MM14C151 157·184 346 167· 78 
MM14C154 152·)21 341 , 94· 15 
MM74C157 157·156 347A1C 161· 86 
MM14Cl60 150·136 3418fM 167· 87 
MM74C161 160· 25 348 161·121 
MM74C162 160·152 349A1C 161·124 
MM14C163 150· 40 3498fM 167·126 
MM14C164 159· 10 350AlC 167· 70 
MM14Cl73 .153· 55 350BfM 167. 11 
MM74C192 151· 37 351A1C 161· 73 
MM14C193 160· 91 351BfM 161· 74 
MM74C195 158·155 355A1C 561· 64 
MM74C20 154· 42 35581M 661· 65 
MM74C42 152· 45 361A1C 

, 
161·105, 

MM14C73 153·111 3618fM 161·106 
MM74C74 Hi3· 20 362A1C 161· 95 
MM74C76 153· 97 3628/M 161· 96 
MM74C95 158·167 363A1C 161·101 
1458 529· 59 363BfM 167·102 

555· 17 367 , 94· 18 
1458C 555· 47 367A 389· 20 
1558 554· 35 367A1C 167·127 
27408 542· 13 361B 389· 24 
2140C 549· 5 3678fM 167·128 
21400 551· 26 367C 389· 25 
300 SERIES , 94· 14 367M 389· 21 , 94· 17 368A 389· 22 , 95·21 368A1C 161·131 
301A1e 166· 91 368B 389· 26 

166·149 368BfM 161·132 
301BfM 166· 92 368C 389· 27 

IC MASTER 1977 



PRODUCT INDEX 
DwIce P .... Une DevIoe Page-Llne DevIae P .... Une Deviae P .... Llne DevIoe P .... Un. DevIoe P .... Un. 

Teledyne Semlcon- 846C 539 - 23 TL74100 191- 40 192-146 ,.A78M06C 562-118 LF357 549 - 35 

ductor (Cont'cI) 8700 373- 22' TL74104 179- 84 TL7430 184- 91 ,.A78M06M 562-118 LF357A 537 - 11 , 130- 7 TL74105 179- 85 TL7432 190- 3 ,.A78M08C 563 - 47 LH0061 529- 94 

368M 389- 23 8701 373- 73 TL74107 181- 6 TL7433 190-154 ,.A78M08M 563- 48 541- 48 

370AlC 166-104 , 130-' 7 TL74110 ' 179-126 TL7437 186-140 ,.A78M12C ' 564- 2 LHOO61C 529 - 95 
370B/M 166-105 8702 373- 98 TL74111 181-106 TL7438 187,- 97 1lA78M12M 563-112 550- 6 
371A1C 166- 48 : , 130- 7 TL74115 181-1'15 TL7440 185- 47 ,.A78M15C 564- 50 LMl01A 529- 19 

3718/M 166- 49 8703 373- 23 TL74116 191- 57 TL7442. 176- 81 ,.A78M15M 564- 51 539- 19 

372A/C 166- 38 8704 373- 74 TL74118 191-143 TL7443 176- 10 ,.A78M20C 565- 7 LM104 570 - 68 
372B/M 166-,39 373- 99 1'L74119 191.-144 Tl7445 176-152 ,.A78M20M 565- 8 LM105 570- 5 

373A1C 166- 61 8750 375- 15 TL7412 . 186- 34 TL7446 380-127 ,.A78M24C 565- 36 LM106 516- 17 

3738/M 166- ·52 9400 673-,.54 TL74121 196 ~ 45 TL7447 380-102 ,.A78M24M 565 - 37 LMl07 538- 44 
374A1C 166- 41 

I 
TL74122 195- 91 TL7448 , . 380- 46 ,.A7805M 562 - 84 LM109 562- 35 

374B/M 166- 42 AEG-Telefunken TL74123 195-165 TL'450 189- 7 ,.A7806C 563- 14 LMll1 516- 31 

375 , 94- 16 TL74125 170- 42 TL7451 188-103 ,.A7806M 563-15 LM117 569 - 85 
375A1C 167- 91 SAB2000 526- 57 TL74126 170- 68 TL7453 .188- 42 ,.A7808C 563- 61 LM118 530-A3 
375B/M 167- 92 SAB2010 526- 58 TL74f28 179- 15 TL7454 187-179 ,.A7808M 56\!- 60 541- 45 

380 , 94- 19 SAB2020 526- 59 TL74129 175- 39 187-190 ,.A7810 563- 80 LM124 .532- 86c 

380AlC 166- 15 SAS650 524,148 TL74132 ,200- 87 TL7460 189- 41 ,.A7812C 564- 16 557- 11 
382- 25 526-161 TL74136 189-123 TL7470 179 -150 ,.A7812M 564- 17 LM139 5.20- 19 

380B/M 166- 76 SAS66!)0 524-150 Tl7414 175·173 Tl7472 179-103 ,.A7815C 564- 68 LM158 532- 32 

382- 26 SAS6610 524-151 200-117 Tl7473 181'. .5 ,.A7815M 564- 69 554- 10 

381A1e 166- 65 SASIl70 524-149 TL74141 382' 21 TL7474 181-148 ,.A7818C 564 -107 LM193 518- 50 

382- 27 52Y.162 .TL74142 175-169 TL7475 191-102 ,.A7818M 564 -106 LM201A' 539 - 20 
381B/M 166- 66 SAS6700 524-152 Tl74143 175-179 TL7476 181- 79 ,.A7824C '565- 51 LM204 570- 69 

382- 28 SAS671 0 ,524-153 Tl74145 176- 31 Tl7480 . 168- 14 ,.A7824M I 665- .52 LM205 570- '6 
382A1C ,166- 81 TAA861 550-16 

\ 
176-124 199-149 ,.A7885C 563- 70 LM206 !l16- 18 

382- 12 TAA865 550- 17 TL74147 199-112 Tl7481 191-165 ,.A7885.M ,563- 71 lM207 538- 45 

3828/M '166- 82 TSA120 523- 89 TL74148 1911- 95 TL7482 168-,26 ,.A79M05 565- 90 LM209 562- 36 
382- 13 526-136 'TL74160 195- 20 TL7483 168- 50 ,.A79M06 566- 31 LIv1217 569- 86 

383A1C· 166- 55 TSA520, 526-163 TL74151 194-104 TL7484 191,-171 ,.A79M08 566- 53 . LM2.18 ' 541- '46 

380-100 T8A530 525-164 TL74153 193-136 TL7485 169-178 ,.A79M12 566 - 92 LM224 532 - 87 
3838/M 166- 56 TBA540 525-165 TL74154 177-180 TL7486 189- 79 ,.A79M15 567- 8 557- 12 

380-101 TBA560 525-166 TL74155 176-189 TL7489 617- 16 ,.A79M20 567 - 45 558- 19 

384A1C 166- .69 T8A570 521- '60 TL74156 1177'- 32 TL7490 173-123 ,.A79M24 567 - 60 LM239 520- 39 
380-133 T9A810 521-159 TL74157 192- 99 TL7490S1 173-124 ,.A7905C 565-103 LM268 532 - 33 

384B/M 166- 70 TBAS90 525 -167 TL7416 178- 78 TL7491 198- 23 ,.A7905M 565 -104 655- 34 

380-134 TCA830 521-126 TL74160 174- ,45 TL7492 175 -110 ,.A7906 566- 36 LM2901 520- 45 

390 ,166:132 TCAg40 521-169 TL74161 172-116 TL7493 171-134 ,.A7906C 566- 42 LM2902 558 - 24 
395-124 TOA1062 523 -157 TL74162 174- 97 TL7494 1.97 - 6 ,.A790SC , 566- 64 LM293 519- "3 

391 166-130 TDAI068 524-104' T~74'63 172- 59 TL7495 196· 92 ,.A7908M 566- 43 l.M301A 548- 9 

395~ 49 TOA2140, 526-168 TL74164 '197-174 TL7496 197 - 55 - 566-'65 LM304 570- 36 
392 166-137 TOA2150 525-169 TL74.165 197-124 TL7497 199- 66 ,.A7912C 566-105 LM305 569- 23 

395-141 TOA2160 525-170 TL74166 197-148 Ul02 572 - 59 ,.A7912M 566 -106 LM305A 570- 15 

393 167- 19 TOA4180 512-172 TL74167 . 199- 70 Ul06 573 -176 ,.A7916 567 - 22 LM306 517- 19 

396- 67 TDA440 513- 68 TL7417 178- 34 U112 573 -177 ,.A7915C 567- 21 LM307 547 - 49 
394 167- 21 527 - 32 TL74170 191-186 U113 524-154 ,.A79r8C 567- 41 lM309 562 - 37 

396-121 TOA4400 im- 33 TL74172 192- 37 74190 174-1111 ,.A7918M 567 - 42 LM311 517- 40 

395 166-139 TOA4410 527 - 34 TL74173 182- 16 ,.A7924C 567- 69 LM317 569 - 87 
396- 21 TDA800 521-158 TL74174 182-165 Taxas Instruments ,.A7924M 567 - 70 LM318 530- 44 

396 166-143 TL1709 644- 36 TL74175 182- 37 EPN2100 , 111- 20 550- 11 

556 561-114 TL1709C 548- 32 TL74176 173-186 ,.A702M 532-131 EPN2500 , 112 - 1 LM324 532 - 88 
7098 544- 35 TLI723 . 569- r, TL74177 172- 15 537 - 52 LF155 529 - 79 558- 20 
709C 548- 31 TL1741 529- 1 TL74178 1.97- 19 539 - 39 542 - 24 LM339 520- 40 
710B 516- 24' 544- 54 TL74179, 197- 33 ,.A709AM 539- 31 LF155A 536- 40 LM358 532- 34 
710C 517 - 27 TL1741C 546- 52 TL74181 169- 29 ,.A709C 548- 34 LF156 542- 36 655- 35 
711B 618- 39 TL3709C 548- 33 TL74182 169-100 ,.A709M 544- 3T. LF156A 5310- 5Q LM376 569 - 47 
711C 519- .. 18 TL3723 569- .75 TL74184 200- 7 ,.A710M 516 - 26 LF157 542' 48 LM393 519- 4 
723 , 116- 1 TL3741C 546- 53 TL74185 200- 17 ,.A711C 519- 17 LF157A 537- 10 MC1458 529 - 60 
723BE 569- 71 TL4741C 546- 54 TL74191 172-191 ,..o,711M 518- 41 LF2115A 552- 49 555- 19 
723CE 669- 72 TL74H15 183-149 TL74192 173-187 ,.A723C 569 - 76 LF2155' 553- 41 MC1558 554 - 37 
741B 544- 53 TL74H183 168-111 TL74193 173- 52 ,.A723M 569 - 77 LF2156 553- 43 ML231 525- 45 
741C 646- 51 TL74H87 198-184 TL]4194 196-123 ,.A733C 513- 69 LF2156A 552- 51 ML232 525- 46 
7478 554- 34 TL7400 186.- 76 TL74195 196- 32 ,.A733M 513- 70 LF2157 553- 45 NE555 .561- 67 
747C 565- 16 ,TL7401 ,187- 8 TL74197 172- 16 ,.A741 529- 42 LF2157A 553- 2 RC4136 557- 54 
7488 545- 26 TL7401S1 187- 9 TL74198 197- 91 ,.A741C 546- 55 LF2255 563- 42 RC4136C 558 - 39 
748C 545- 27 TL7401S3 187- 10 TL74199 lin- 77 jiA747C 555- 18 LF2256 553- 44 RC4558 555- 24 
823 , 116- 1 TL7402 190-110 TL7420 184-.171 ,.A747M . 554- 36 LF2257 553- 46 RM4136 .557- 31 
823AE 570- 18 TL7403 187 -,11 TL74200 618- 87 ,.A748C 546, 35 LF2355 655- 4i RM4568 664- 39 
8238E 569- 13 TL7403S1 187- 12 TL7422 185-100 ,.A748M 545- 28 LF2355A 552- 50 SBP0400 , 130- 10 
829B' 563- 86 TL7403S2 187 - 13 TL7423 190- 48 ,.A749M 544- 54 LF2356 555- 43 SBP0400AC *1102 
829C 563- 87 TL7404'N 170~147 TL7425 190- 38 ,.A777C 54'9· 50 LF2356A 552- 51 867 - 75 
8308 564- 26 TL7405 171- 26 TL7426 178-133 ,.A777M 538- 6 LF2357 555- 44 S8P0400AM *1102 
830C 564- 26 TL740531 171- 27 TL7427 190- 73 ,.A78L02C 562-' 5 LF2357A 553- 3 867 -, 76 
8358 557, 14 TL740533 171- 28 TL74278 199- 76 ,.A78L05C 562- 13 U256 542- 25 SBP04O'iA *1103 
835C 557 - 49 TL7406 178- 97 TL74279 191 -122 ,.A78L06C 563-25 LF266 642 - 37 867 - 77 
836B 551- 15 TL7407 178- 53 TL7428 190-111 ,.A78L08 563: 33 LF257 542 -,49 SBP9900 • 871-132 
8a6C '558- 29 TL7408 183-177 TL74283 168- 51 ;.A78L12C 563 - 95 LF365 549· 21 SBP9920 871 -151f 
844B 538- 7 TL7409 184- 38 TL74284 168-147 ,.A78L15C 564- 34 LF355A 536- 41 SE555 561- 66 
·844C 539- 22 TL7409S1 184- 39 TL74285 168-152 ,iA78M05C 562 - 48 LF356 549- 18 SNI0140 163' 72 
8468 538- e TL7410 185-171 TL74298 HI2-1Hi. ,.A7ljM05M 562 - 49 LF356A 536.51 617 - 51 

. 
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. Texa. Instruments SN54LSI2 186· 46 

(Cont'cI) SN54LS122 195· 96 
SN54LS123 195·175 

SN10142 163· 57 SN54LS124 200·145 
617· 42 560· 43 

SN10144 163· 93 SN54LS125 170· 51 
617·108 SN54LS126 170· 77 

SN10147 163· 79 SN54LS13 200· 15 
617· 72 SN54LS132 200· 98 

SN10148 163· 67 SN54LS136 ,.189.142 

617· 52 SN54LS\38 177·106 
SN10164 163·119 SN54LS139 177·'71, 

SN10174 
~ 

163·130 SN54LS14 200·135 
SN29300 196· 33 SN54LS145 176·134 
SN2.9301 176· '82 SN64LS15 183·141 
SN29308 191· 58 SN64LS161 194·126 
SN29309 194· 26 SN54LS152 194· 51 
SN29310 174· 46 SN54LS153 193·158 
SN29311 177·181 SN54LS155 177· 13 
SN29312 194·.79 SN54LS156 177· 4Ej 
SN29316 172·117 SN54LS157 192·120 

~29318 199· 96 SN54LS158 193· 4 
S 29601 , 195· 72 SN54LSI60 174,74 
SN39300 196· 34· SN54LS161 '172·145 
SN39301 176· 83 SNMLS162 174.1~9 
SN39308 191· 59 SN54LS163 172· 86 
SN39309 ., 194· 27 SN54LS164 198· 5 
SN39310 174· 47 SN54LS165 197·133 
SN39311 177·182 SN54LS166 197·161 
SN39312 194· 80 SN54LS168 175· 83 
SN39316 1.12 ·118 SN54LS169 173· 90 
SN39318 199· 97 SN54LS170 192· 17 
SN52506 518· 18 616· 33 
SN54HOO 186·108 SN54LS174 182·186 
SN64HOI 187· 64 SN54LS175 182· 58 
SN54H04 170·181 ·SN54LS181 169· 48 
SN54H05. 171· 61 SN54LS190 176· 12 
SN54Hl0 186· 13 .SN54LS191 173· 22 
SN54HlO'l 179·178 SN54LS192 175· 61 
SN54Hl02 179·169 SN54LS193 173· 79 
SN54Hl03 179 ·188 SN64LS194A 196·148 
SN54Hl06 180·165 SN54LS195A 196· 66 
SN54Hl08 180· 12 SN54LS196 174· 14 
SN54Hl1 183-112 SN54LS197 172' 33 
SN54H15 183·150 SN64LS20 1114·188 
SN54H183 168·112 SN54LS21 183· 54 
SN54H20 185·'J5 SN54LS22 185·115 
SN54H22 185·129 SN64LS221 196-116 
SN54H30 184,· 98 SN54LS240 201· 30 
SN54H40 185,85 SN54LS242 200·174 
SN54H50 189· 22 SN54LS243 200·176 
SN54H51 188·119 SN54LS244 201· 43 
SN54H52 187·164 SN54LS247 380·106 
SN54H53 188· 58 SN54LS248 380· 50 
SN54H64 188· 22 SN54LS249 380· 70 
SN54H55 188·168 SN54LS251 194 ·179 
SN54H60 _ 199· 17 871·141 
SN64H61 199· 27. SN54LS253 193·191 
SN54H62 199· 39 SN54LS257 193· 55 
SN54H71 179 ·170 SN54LS259 191· 13 
SN54H72 179·122 871·160 
SN54H73 .181· 53 SN54LS26 187·136 
SN54H74 181·181 SN54LS261 168·133 
SN54H76 181·102 SN54LS266 189·168 
SN54H78 180· 52 SN54LS27 190· 88 
SN54H87 199· 4 SN54LS273 183· 15 
SN54LSoo 186· 93 SN54LS278 i99· 79 
SN54LSOI 187·-46 SN54LS279· 191·134 
SN54LS02 190·139 SN54LS28 190·141 
SN54LS03 187· 48 SN54LS283 168· 86 
SN54LS04 170·164 SN54LS290 173 ·155 
SN54LS05 171· 45 SN54LS293 171·159 
SN54LS08 184· 5 SN54LS295A 196·171 
SN54lS09 184· 56 .SN54LS298 182·127 
SN54LS10 185'188 193·105 
SN54LS107 181· 37 SN54LS299 197·105 
SN54LS109 180· 84 SN54LS30 . 184·112 
SN54LS11 183· 96 SN54LS32 190· 19 
SN54LS112 180·148 SN54LS322 H18·166 
SN54LS113 180·102 197·107 
~N54LSi 14 180·128 198· 34 
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SN54LS323 197·109 SN54S114 180· 32 
SN54LS324 200·139 SN54S124 200·153 

559 ·175 560· 44 
SN54LS325 200·141 SN54S132 200·102 

560· 47 SN5ASI33 184·146 
SN~4LS326 200·149 SN54S134 184'136 

560· 49 SN54S135 189·177 
SN54LS327 200·151 SN54S138 177·115 

560· 51 SN54S139 177· 81 
SN54LS33 190·165 SN54S140 . 179· 70 
SN54Ls352 194~ 10, 386· 39 
SN54LS362 871·136 SN54S15 . 183·158 
SN54LS363 191· 24 SN54S161 194·141 
SN64LS364 182·101 SN54S163 193·166 
SN64LS365 170·100 SN54S157 192·136 
SN54LS366 171· 98 .SN54S158 193· 13 
SN54LS367 . 170·102 SN54S162 174·121 
SN54LS368 171·100 SN54S163 172·153 
SN54LS37 186·157 SN64S168 175· 85 
SN54LS373 191· 26 SN54Si69 173· 94 
SN54LS374 182·103 SN54S174 183· 6 
SN54LS375 191·115 SN64S175 182· 72 
SN54LS377 183· 20 SN54S181 169· '60 
SN54LS3(8 182·144 SN54S182 169·111 
SN54LS379 182.,79 SN64S188 *880 
SN54LS38 187·114 610· 22 
SN54LS384 168·159 SN54S189. 616·105 
SN54LS385 168·117 SN54$194 , 196·155 
SN54LS386 189·101 630· 51 
SN54LS390 174·151 SN54S195 196· 73 
SN54LS393 171·168 6.30· 52 
SN54LS395 196·183 SN54S196 174· 18 
SN54LS396 183· 28 SN54S197 172· 37 
SN54LS398 182·133 SN54S20 185· 24 

193·107 SN54S201 618·103 
SN54LS399 182 ·135 SN54S214 622· 83 

193·109 SN54S22 185·143 
SN64LS40 185· 64 SN54S226 200·184 
SN54LS42 176 ·!p0 SN54S251 194·188 
SN54LS424 870,·165 SN54S257 193· 64 
SN54LS47 380·105 SN54S260 190· 60 
SN64LS48 - 380· 49 SN64S270 625· 56 
SN54LS49 380· 69 SN54S271 625· 7 
SN54LS490 174·153 SN54S275 168-181 
SN54LS51 188·141 SN54S280' 199.·162 
SN54LS54 188· 9 SN54S281 169·119 
SN54LS55 188·156 SN54S283 '168· 88 
SN64LS63 201- 46 SN64S287 * 881 
SN6441670 192· 32 611· 23 

616· 34 SN64S288 610: 23 
SN54LS73 181· 35 SN64S289 616·106 
SN54LS74 181·165 SN54S30 184-127 
SN54LS75 191·113 SN54S301 618·102 
SN54LS76 181· 92 SN54S314 622· 81 
SN54LS77 191· 82 SN54S32 190· 23 
SN54LS78 180· 46 $N64S330 *1100 
SN54LS83A 168· 84 *1100 
SN54LS85 170- 5 *1100 
SN54LS86 18g· 99 198·177 
SN54LS90 173·153 608· 96 
SN54LS91 198· 27 869· 76' 
SN54LS92 175·126 SN&4S331 *1101 
SN54LS93 171·158 *1101 
SN54LS95B 196·105 *1101 
SN54LS96 197· 63 198·1791 
SN54L164 631· 57 608· 98 
SN54L91 631· 76 869· 78 
SN54L95 629· 51 SN64S37 186·159 
SN54L99 629· 52 SN54S370 626· 57 
SN54S SERIES , 94·, 8 SN54S371 626· 8 
SN54SOO 186·117 SN54S373 191.· 28 
SN64S02 190·148 SN54S38 187 '116 
SN54S03 187· 77 SN54S381 169· 75 
SN64S04 171· 4 SN64S387 * 1i81 
SN54S05 171· 75 611· 22 
SN54S08 . 184· 19 SN54S40 185· 92 
SN54S09 184· 64 SN54S412 191- 30 
SN54S10 186· 20 871· 25 
SN54S11 183·120 SN64S470 * 882 
SN54S112 180·155 611· 41 
SN54S113 ' 180·109 SN64S471 * 882 

, Indicates pag'e number in Application Note· Directory * Indicates additional data i.s provided on the page .')Oted 

Devloe ' .... Un. Device ' .... U ... 

611· 42 SN541.14 182·166 
SN64S472 * a83 SN54175 182· 38 

612· 2.5 SN54176 173·188 
SN64S473 * 8i13 , SN54177 172· 17 

612· 23 SN64178 197. 20 
SN&4s474 *a84 629·112 

612· 29 SN54179 197· 34 
SN64S476 *a84 629·113 

612· n SN64180 199·150 
SN64S481 .1098 SN54181 169· 30 

*1088 SN54182 169·101 
169.·152 SN54184 200· 8 
869· 70 607· 26 

SN64S482 *1099 SN54185A 200· 18 
*1099 607· 38 

201· 55 SN54186 610· 58 
) 869· 73 SN54187 624· 69 
SN54S51 188·125 SN64188A 610· 32 
SN54S64 188· 73 SN64190 174.182 
SN54S65 188· 85 SN54191 172·192 
SN54S74 181·188 SN64192 175· 40 
SN54S85 170· 9 SN54193 173· 53 
SN54S86 189·112 SN54194 196·124 
SN5400 186· 77 62!H14 
SN5401 187,· 14 SN5419.5 196· 35 

'SN5402 190·112 630· 26 
SN5403 187· 15 SN54196 173 ·189 
SN5404 170·148 SN54197 172· 18 
SN5405 171· 29 SN54198 197· 92 
SN5406 178· 98 631· 30 
SN5407 178· 54 SN54199 197· 78 
SN5408 

. 
183 ·178 631· 31 

SNfj409 184· 40 SN5420 , 184·172 
SN5410 185·172 SN5422 185·101 
SN54100 191· 41 SN54221 195·110 
SN54107 181· 9 SN5423· 190·.49 

199· 71 SN54246 380·129 
SN54109 180· 66 SN54247· 380·104 
SN54110 179 ·131 SN64248 380· 48 
SN54116 191· 60 SN5425 190· 39 
SN5412 186· 36 SN64251 194-159 
SN54120 200· 21 SN54259 191·9 
SN54121 195· 46 SN5426 178·134 
SN64122 195· 92 SN54265 200· 40 
SN54123 196·166 SN5427 190· 74 
SN54125 170· 43 SN54278 199- 77 
SN54126 170· 69 SN54,279 191 ·123 
SN64128 179· 16 SN6428 190-(113 

387· 41 SN54283 168·' 54 
SN5413 200·( 60 SN54284 168·148 
SN54132 200· 88 SN54285 168·153 
SN54136 189·124 SN54290 173·125 
SN5414 200·118 SN54293 171·137 
SN54143 175·178 SN54294 380· 68 
SN54144 175·174 SN54298 182·111 
SN54145 176·125 192·14} 
SN54147 199·113 SN5430 184· 92 
SN54148 199· 98 SN5432 19Q· 5 
SN54150 195· 21 SN5433 190·155 
SN54151A 194·105 SN54365 170· 88 
SN54152A 194· 41 179· 31 
SN54153 193·137 SN54366 . 171·86 
SN64154 177·183 179· 37 
SN6415p 176·190 SN54367 170· 89 
SN64156 177· 33 179· 43 
SN54157 192·100 SN54368 171· 87 
SN54159 177 ·192 179· 49 
SN5416 178· 79 SN5437 186·141 
SN54160 174· 48 SN54376 181·118 
SN54161 172 ·119 SN5438 18'7·.98 
SN54162 . 174· 98 SN54390 174-143 
SN54163 172· 60 sN54393 171·164 
SN54164 197 ·175 SN5440 186· 48 
SN64165 197·125 SN5442A 176· 84 

631· 43 SN54425 170· 44· 
SN54166 , 197 ·149 SN54426 / 170· 71 

631· 53 SN5443A 176· 11 
SN5417 178· 35 SN5444A .176· 32 
SN54170 191 ·187 SN5445 176·153 

616· 32 SN5446A 380·128 
SN54173 182· 17 SN5447A 380·103 

I 
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. PRODUCT INDEX 
DevIaII .......- DevIaII .......- DevIaII I'1IgH.Ine Dtmw Pep-Lin. DevIce P .... Une Device p .... u. 

T .... lnatrum .... SN55239 398· 42 560· 45 SN74LS324 200·140 SN74S124 200·154 SN74S374 182·105 

(Cont'd) SN5524 397·102 SN74LS125 170· 52 659 ·176 560· 46 SN74S38 187 ·117 
SN55244 398 ·156 SN74LS126 170· 78 SN74LS326 .200·148 SN74S1~2 200·103 SN74S381 169· 76 

SN6448 360· 47 SN6625 397 ·103 SN74LS13 200· 76 560· 48 SN745133 184·147 SN74S387 * S81 
SN6449 380· 67 SN5628 398· 13 5N74LS132 200· 99 SN74LS326 200·160 SN745134 184·137 610·102 
SN54490 174.144 5N5529 ·398· 14 SN74LS136 189·143 560· 50 SN74S136 ' 189·178 SN74540 185· 93 
SN5460 189: 8 SN55326 396· 30 SN74LS13S 177·107 SN74LS32.7 200·162 SN74S138 .. 177·116 5N74S412 191· 31 
SN64608 t 120· 11 SN.55326 395· S 8Z1. 7 560· 52 SN74S139 177· 82 ,871· 26 
SN545 I 188·104 SN55327 395· 10 SN74LS139 177· 72 SN74LS33 . 190·166 SN745140 179· 71 SN745428 871· 67 
5N5453 188· 43 SN65328 395· ,12 SN74LS14 200·136 SN74LS352 . 194· 11 -, 3S6· 41 SN74S470 * S82 -
SN5454 A 187·180 SN5p329 395· 32 SN74LS145 176·135 SN74LS362 871·137 SN74$15 183·159 611· 35 
SN5460 189· 42 SN554608 395· 98 SN74LS15 183·142 SN74LS363 191,25 SN745151 194·142' SN74S471 * 882 
SN5470 179·161 SN554518 395· 99 SN74LS151 1~4·127 SN74LS364 182·102 SN745153 193·167 611· 36 
SN5472 179·104 SN554528 398· 13 SN74LS162 194· 52 SN74LS365' 170·101 SN745157 192·136 SN74S472 *_83 
SN5473 181~ 

., SN554538 396· 94 SN74LS163 193.159 SN74LS366 171· 99 SN74S168 .. 193· 14 612· 26 
SN5474 181,·149 SN554548 396·146 SN74LS165. 177· 14 5N74LS367 170·103 SN745162 174-122 SN74S473' * 883 

191·103 SN55460 395-100 SN74LS166 177· 47, SN74LS368 171·101 SN74S163 172·154 612· 24 
SN5476 - 181· 80 SN65461 395·101 SN74LS157 192·1,21 SN74LS37 186:158 SN74S168 175· 86 SN74S474 *SS4 
SN5477 191· 77 SN55462 396· J5 .SN74LSI58 193· 5, SN74LS373 191· 27 SN74S169 173· 95 612· 30 
SN5480 168· 16 SN55463 396·,95 SN74LS180 174· 75 SN74LS374 182·104 SN745174 .183- 7 SN74S475 * SS4 
SN5481 A 191·166 SN55464 3'96·146 SN74LS161 172·146 SN74LS315 191·116 SN74S175 182· 71 612· 28 

616· 49 SN5547(1 .395·102 SN74LS162 174·120 SN74LS377 163·'21 SN74S181 169· 61 SN74S4S1 *1018 
SN5462 16&· 27 SN55471 395·103 SN74LS163 172' 87 SN74LS378 

-
182·145 SN745182 169·112 *1088 

SN5483A 168· 62 SN55472 
/ 

396· 17 SN74LSI64 198· 6 5N74LS379 182· 80 SN74S118 */880 169·153 .' ! 
SN5484A 191·172 SN56473 396· 96 SN74LS165 197·134 SN74LS38 187·115 610· 14 869· 71 

616· 50 SN74HOO 186·109 SN74LS166 197·162 SN74LS384 168·160 SN745189 616· 88 SN74S4S2 *1081 
SN5486 169·179 SN74HOI 187· 66 SN74LS168 175· 84 SN74LS386 168-118 SN74S194 196·156 ~1011 

SN5486 189· 80 SN74H04 170·182 SN74LS169 173· 91 SN74LS386 189·102 630· 53 201· 56 
SN5488A 624. 15 SN74H06 171· 62 5N74LS170 192· 18 SN74LS390 174·152 SN74S195 196· 74 869· 74 
SN5490A 173·126 SN7~Hl0 186, 14 616· 36 SN74LS393 171·169 630· 64 St.\74551 188-126 
SN5491 A 198·24 SNT4Hl01 179·179 SN74LS174 182 ·187 SN74LS396 196-184 . SN745196 174·19 SN74S64 " 188: 74 

631· 89 SN74Hl02 179;160 SN74LS175 
/ 

182· 69 SN74LS396 183· 29 SN74S197 172· 38 5N74565 188· 86 
SN5492A 175·111 SN74Hl03 179·189 SN74LSI80 " 199~154 SN74LS398 182·134 SN74520 186,·25 5N74S74 181·189 , 
SN6493A 171·135 SN74Hl08 180.166 SN74LS181 189· 49 193-108 5N74S201 618· 72 SN14S85 170· '10 
SN5494 197· 7 SN74Hl08 180; 13 SN74LSI90 175· 13 SN74LS399 182·136 SN7.4S209 623· 12 5N74586 189·113 

fi30. 76 SN74Hl1 -183·113 SN74LS191 173·23 193·110 SN745214 622· 84 SN7400 186· 78 
SN6495A 196· 93 SN74H15 183-151 sN74L5192 175: 62 SN74LS40 186· 68 SN74S~2 186·144 , 95· 22 

629·111 SH74H182 , 123· 11 SN74LS193 173· 80 SN74LS42 176·101 SN74S225 192· 62 SN7401 187· 16 
SN5496 197· 66 SN~4H183 168·113 SN74LS194A 196·149 SN74LS424 870·166 608· 33 SN7402 " 190·114 

630·127 , 123· 11 SN74LS195A 196· 56 SN74LS47 380·109 5N74S226 200·185 SN7403 187· ,17 
sH5497 199· 67 SN74H20 185· 18 SN74LS196 174· 15 SN74LS48 380· 53 SN74S24O 201·32 SN7404 170·i49 

t 87. 19 SN74H21 183· 68 SN74LS197 172· 34 SN14LS49 380· 73 5N74S241 201· 41 SN7405 171· 30 
SN66107 t 92· 10 183- 69 sH74LS20 184·189 SN74LS490 174·154 SN74S251 194·189 '~~406 178· 99 , 92·11 SN74H22 185·134 Sli74LS21 183· 53 SN74LS51 188·142 SN745257 193· 69 SN7407 ,178· 55 
SN56107A 390· 54 SN74H30 184· 99 SN74LS22, 185·116 SN74LS54 _188· 10 5N74S260 ,190· 61 5N14.08 183·179 
SN561078 391· 24 5N74H40 186· 86 SN74LS221 196·117 SN74LS65 188·151 5N74S270 625· 45 SN7409 184- 41 

SN55198 , 92· '10 SN74H50 189· 23 SN74LS24O 201· 31 5N74LS83 201· 47 sN74S271 ' 624·100 SN7410 185 ·173 , 92· 11 SN74H61 . 188-120 SM74LS242 200·176 st474LS670 192- 33 SN74S274, 168 ·139 SN74100 191.' 42 
SN55108A 391·.14 SN74H62 187·156 SN74LS243 200·117 616· 37 SN145275 168-182 SN74107 181· 10 
5N561 088 391~ 34 .SN74H63 188· 59 SN!4LS244 201· 44 SN74LS73 181.38 SN74S280 199·163, SN74109 . 1~0. 67 
SN66109 387· 16 SN74,H54 188· 23 SN74LS247 380·1.10 SN74LS74 181·166 SN74S281 169·120 SN14110 179·132 , 92· 10 SN74H55 188·169 SN74LS248 380· 54 SN74LS76 191.114 SN745283 168· 89 SN}4111 181·108, , 92· 11 SN74H60 199· 18 5N14LS249 380· 74 SN74LS7(! 181· 93 SN74S287 *.811 5N74116 ,Hil • 61 
SN55110 387· 29 SN74H61 199· 28 .SN74LS251. 194·180 SN74LS77 1.91· 83 611· 3 5N7412 ., 175·170 , 92· 10 5N74H62 199· 40 871,142 SN74LS78 180· 47' SN745288 610· 15 186· 36 , 92· 11 SN74H7t 179·171 SN74LS253 193·192 SN14LS83A 168· 85 514745289 616· 89 SN74120 200· 22 
SN65113 386· 26 SN74H72 179.123 SN74LS257 193· 66 SN74lS65 170- 6 SN745291· 173·102 SN74121, 195· 47 
SH65114 386· 24 SN74H73 1.81·54 SN74LS269 191· 14 SN74LS86 189·100 -19'7·'36 , 96· 16 
SN55115 390· 6 SN74H74 181 ·182 871·161 SN741.590 173·154 SN745299 191·111 SN74122 ,195· 93 
SN56116 393'>, 18 SN74H76 181·103 SN74LS26 187·137 5N74LS91 198· 28 631· 34 SN74123 195·167 
SN55117' 393· 20 SN74H18 180· 53 SN74LS261 168·134 SN14~2 175·126 SN7453O, 184·128 SN74125 170· 45 
~55118 393· 22 SN74H87 199· 6 SN74LS266 189·169 SN74~3 171·180 SN74S301 618· 73 SN74126 170· 70 
SN55119 39~. 24 SN74LSOO 186· 94 SN74LS27 190· 891 SN74LS868 ' 196·106 SN745309 623· 11 SN74128 179· 17. 
SN55121 386- 28 SN74LSOI 187.47. SN74LS273 183· 16 SN74LS96 197· 64 5N74S314 622· 82 387· 39 
SN55122 388· 34 SN74LS02 190·140 SN741,.5278 199· 80 SN74L164 631· 58 SN74S~2. 190· 24 SN7413 200· 61 
SN55138 

" 
392· 3t- SN74ts03 187.49 SN741::5279 Hil·135 SN74L91 631· 77 SN74S330 

\ 
*1100 SN74132 200· .89 

SN55142 388· 5 SN74LS04 170·165 SN74LS28. 190·142 SN74L95 629· 63' *1100 SN74136 189·125 
SN65180 198·128 SN74LS05 171· 46 SN74LS280, 199·163 SN74L99 629· 64 *1100 5N7414 200,119 
SNI$5182 I 390·.21 sN74LSO& 164· 6 SN74LS283 168· 87 SN74S SERIES , 94· 8 198·178 5N74141 382· 22 
SN66183 386· 40 SN74LS09 '184·57 SN74LS290 173·156 SN74$OO , 186·118 608· 97 SN74144 175 ·175 
SN5520 397"21 SN74LS10 " 186·189 SN74LS293 ' 171·161 SN74502 190·149 - 869· 77 SN74145 176 ·126 
SN5521 397·122 $N74LS107 181· 38 SN74LS295A . 196·172 SN74503 187· 78 SN74S331 *1101 SN74147 ,99:,.,4 
SN6522 397·144 SN74LS109 , 180· 85 SN74LS298 182·132 SN74504 171· 5 ) *1101 SN74148 199·99 
SN65123 i 397.145 iSN74LS11 183· 97 193·106 SN74506 171· 76 *110' 

$N74150 
87'I·j46 

SN66232 ,398· 71 SN74($112 180·149 SN74l,S299 ' 197-106 SN74508 1&4' 20 198·180 195.22 
SN55233 398.~ SN74LS113 180-1()3 SN74LS30 184·113 SN74509 184· 69 608· 99 SN74151A 194·106, \ 

SH65234 398· SH74LS114 160·129 SN74LS32 180· 20 SN74S10 186· 21 869· 79 SN741-53 193·138 
SN55235 3~8· 31 SN74LS12 186· 47 SN74LSS22 /168·186 SN74S11 183·121 5N74S37 186·160 5N74154 177·184 
SN66236 398·101 sN74LS122 195· 97 197·108 SN74S112 180·156 5N74S370 625· 46 SN74155 176·191 . 
SN66237 398·102 -SN74LS123 196·176 198· 36 SN74S113 180·110 SN74S371 624·101 SN74156 177·34 
SN65238 398· 41 SN74LS124 200,·146 SN74LS323 197 ·110 SN745114 180· 33 5N74S313 

y 
191· 29 SN7411i7 ' 192·101 

, , 

Arranged alphanumerically ~,om' left to right 
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Texas Instruments SN74283 '68· 55 

(Cont'd) 
, 87· '7 , 

'23· " 
SN.74'59 '78· 4 SN74284. '68·'49 
SN74'6 '7B· 80. , 87· '7 
SN74',6Q '74·' 49 ,. 

'23· ." , 9' • 8 SN74285 '68·'54 
SN74}6' '72·'20. 

, 87· '7 , 9' • 8 , 
'23· " 

SN74'62 '74· 99 SN7429Q 173·'27 
, , 91· 8 SN74293 17' ·'38 

SN74'63 '72·' 6' SN74298 182·' '2 , 91· 8 '92·'48 
SN7416<¥ '97 ·176 SN743Q 184· 93 
SN74165 '97 ·'26 SN7432 . ., '90.· (3 

631· 44 SN7433 190.·'56. 
SN74166 '97·'50. )SN74351 194.·'9' 

63'· 54 SN7436,5 ,170.· 90. 
SN74167 199· 72 '79· 32 
SN74'7 178· 36 SN74366 171· 88 
SN7417Q , 192· 4 179·,38 

616· 35 SN74367 170.· 91 
.5N74'72 '92· 38 179· 44 

6'6· 43 SN74368 '7'· 89 
SN74173 '75·'80. '79· 50. 

'82· 18 SN7437 '86·'42 
SN74174 182·'67 SN74376 '8' ·'0.7 
SN74'75 '82· 39 '8' ·1.19 
SN74'76 '73·190. SN7438 '87· 99 
SN74177 172· '9 SN7439Q '74·'46 
SN74'78 '97· 2' SN74393 '7' ·'65 

629",6 'SN744Q '85· 49 
SN74179 '97· 35 SN7442A 176· 85 

629·"7 SN744,2~ 170.· 46 
SN74'8Q 199·'5' SN74426 170.· 72 
SN7418' '69· 3l SN74,43A '76· '2 
SN74'82 '69·'0.2 SN7444A 176· 33 
SN74'84 20.0.· 9 \SN7445 176·'54 

607· 27 SN7446A 380.·'30. , 87· '7 SN7447A 380.·10.7 , 87· 17 SN7448 380.· 6' 
SN74'85A 20.0.· '9 SN7449 380.· 7' 

607· 39 SN7449Q '74·'46 , 87· 17 SN74492 , 1'2· , , 87· 17 SN74495 , , '2· , 
SN74'86 6'0.· 59 SN746Q '89· 9 

'SN74'87 624· 70, SN746' '88·'0.6 
SN74'88A 6'0.· 33 SN7453 '88· 44 
SN74'9Q '74·'83 SN7464 '87·'8' 
SN74'9' '72 ·'93 SN746Q '89· 43 
SN74192 '75· 4' SN747Q '79·'52 
SN74'93 , 73- 64 SN7472 '79·'0.5 
SN74'94 '96·'25 SN7473 '8' • 8 

629·"8 SN7474 '81·'50. 
SN74'96 '96· 36 SN7475 '9' ·'0.4 

630.· 27 SN7476 '8' ·'8' 
SN74'96 '73 ·'9' SN7477 '9'· 78 
SN74'97 '72· 20. SN748Q ' '68· '6 
SN74'98 '97· 93 SN748'A '9' ·'67 

63'· 32 6'6· 5' 
SN74'99 '97· 79 SN7482 168· 28 

63'·33 SN7483A '68· 53 
SN742Q '84·'73 SN7484A "9' ·'73 
SN7422 '85·'0.2 6'6· 52 
SN7422' . '95·1" SN7485 '69·'80. 
'~N7423 . '90.· 50. SN7486 '89· 8' 
SN74246 380.·'3' SN7488A 624· '6 
SN74247 380."0.8 SN7489 6'7· 17 
SN74248 380.· 52 SN749QA . 173·'28 
SN7'4249 380.· 72 SN749'A 198· 26, 
SN7425 '90.· 40. 63'· 90. 
SN7425' '94·'60. SN7492A '75·"2 

'SN74269 '9'· ,0. SN7493A 17' ·'36 
SN7426 '78·'35 SN7494 '97· 8 
SN74265 20.0.· 4' 630.· 76 
SN7427 '90.· 75 SN7496A '96·94 

. SN74273 '83·,10 629·' '5 
SN74276 '81·'22 SN7496 197. 57 
SN74278 199· 78 630.,'28, 
,SN74279 19' ·1.24 SN7497 '99· 68 
SN7428 '90.·"6 , 67· '9 

/ 

1260 

DevIce 'ep-Une DevIce , ... Une 

SN75,Q7 , .92· to SN75327 395.· " , 
92· " SN75328 395· '3 , 95· 2~ SN75329 395· 3'3 
96· , SN75358 '63·'58 

" 
SN75,Q7A 390.· 55 SN75S6 , '22· '2 
SN75,Q7B 39'· 25 SN7636'A 394·9' 
SN75,Q8 , 92· '0. SN75362 394· 92 , 

92· " SN76363 394. 97 
SN76,Q8A ' 39'· '6 SN76364 

,.. 
394 ·'23 

SN75,Q8B 39'·35 SN76366 394·1'2 
SN751Q9 381· 17 , '20.· '2 , 92· 10. SN75367 '98·166 , 92· 11, SN76368 198·152 

'-.. 
, 96· , 394 ·'22 

SN75"Q 387· 30. SN75369 ~94· 35 , 92· lQ SN7537Q 394 ·10.0. , 92·' , , 95· 22 
SN75',2 387· 33 SN754Q, 395·'Q4 
SN75113 386· 27 SN754Q2 396· ,0. 
SN75'14 386· 25 SN75403 396· 97 
SN75"5 390.· 6 SN754Q4 396·148 
SN75"6 393· '9 SN7641' 395·'0.5 
SN75'17 393· 2' SN754'2 396· " 
SN75' III 393· 23 SN75413 396· 98 
SN75' '9 393· 25 SN754'4 ' 396·'49 
SN76.'2' 385· 29 SN7643Q ,396·'0.6 
SN75'22 388· 35 SN,75431 395 ·10.7 
SN76123, 385· 39 SN75432 396· 12 
SN76124 388· 20. SN76433 396· 93 
SN7o'38 393· 6 SN75434 396 ·144 
SN7514Q 388· 4 SN7545Q , 95· 22 
SN75'42 388· 6 , 96· 2 
SN7515Q 386· '0. SN7545QB 395·'0.8 
SN75152 ,390.· 25 SN7545' , 95· 22 
SN76'54 388· 39 SN7545'B 395·'0.9 
SN7518Q I '98·'29 SN75452B 396· '4 
SN75'82 390.· 22 SN76453B 396· 99 
SN75'83 386· ~2 SN75,454B 396·'60. 
SN75'88 386· 64 SN7546Q 395·"0. 
SN76189 389· 2 SN7546' 396·'" 
SN76'89A ,389· '3' SN75462 396'\ '6 
SN762Q 397·'23 SN75463 396·'0.0. 
SN752Q SE~IES , 96· , SN7.5464 396·'51 
SN752Q7 390.· 36 SN7547Q 395·"2 

398 ·'22 SN7647' 396·"3 , 96· 22 SN75472 396· '8 , 95· 22 SN75473 396·'0.1 
SN752Q8 390.· 42 SN75474 396·'47 

398 ·'23 396·'52 
SN762' 397 ·'24 SN76476 396· '9 
SN7522 397 ·'46 SN7548Q 38'·40. 
SN7623 397 ·'47 SN7548' 38.1· 2' 
SN75232 398· 73 SN75486 38'· 77 
SN75233 398· 74 SN7,6487 38' ·142 
SN7523'4 398· 32 SN7549' 38' ·'33 
SN75235 398· 33 SN75492 381· 78 
SN75236 398 ·10.3 SN75493 I 38' ·'34 
SN75237 398·'0.4 SN75494 38'· 79 
SN75238 398· 43 SN75497 38'·82 
SN75239 ,398· 44 SN76498 38' ·'0.6 , 
SN7524 397 ·'0.4 SN76QOO 62' ·'27 
SN75244 398·'57 SN76005 52' ·'6' 
SN7525 ~97 ·'0.5 SN760' , 52' ·'28' 
SN7526 397.'48, SN7602' 52' ·'29 
SN7526' 398·'26 SN76024 52' '130. , '20.· 12 SN76,Q4 523 ·'46 
SN7627 397 ·'49 SN76,Q5 523 ·147 
SN75270 '98·'0.6 SN76' ,0. 523·148 , 96· 22 SN76" , 523·149-
SN7628 398· '5 SN1611-3 623·'60. 
SN7529 398· '6 SN76' '5 523·'5' 
SN753Q3 5'5· 6' SN76' '6 523 "52 
SN763Q8 5'6· 66 SN76'3Q 522· 47 , 96· , SN76'3' 522· 48 
SN76322 394· 96 SN76'49 622· 49 , '22,· '2 SN76242 525·171 
SN75324 394·'47, SN76243 625·'72 , 96· , SN76246 5Q5·'73 , ,,0.. 4 SN76267 525·'74 
SN75325 395· 3' SN76298 525·'75 
SN75326 395· 6 SN76400 623 ·'80. 

, Indicates page number in Application Note Direclory * Indicates liddiiional data· is provided on the page noted 

Device '. ' ... Une Device ' ... Une 

SN764Q, 523·'8' TF4Q5'A/8 37'. 3' 
SN764Q2 523·'82 TF4Q52A/B. 370.· 93 
SN76423 523·'83 TF4Q68B '54· '2 
SN76425 523 ·'84 TF4Q69A '49· 50. 
SN76426 523·' 85 TF4P7QB '55· 43 
SN76427 623·'86 TF4Q7'8 '55·'36 
SN76428 523,'87 TF4Q728 1'55· 92 
SN7645Q 523 ·'88 TF4Q73B , 53 ·1.54 
SN7646Q 623·'88 TF4Q768 '55·'0.6 
SN76524 526· 86 TF4Q76B - '53· 56 
SN76525 526· .29 TF4Q78B '66·173 
SN76644 526· 87 TF4Q8'B 163·'78 
SN76645 526· 8B TF4Q82B 153 ·'38 
SN76565 525· '4 TF4Q85B i54.175 
SN76600 527·.35 TF4Q93B '60.·'46 
SN76635 52'· 34 TF4Q99B 156·10.6 
SN76642 523· 90. TF4'75B '53· 34 
SN76643 . 523· 91 TF43Q'AlUB '56· 75 

526:'37 TF4302A1B '54·'84 
SN76644 527· 36 TF43Q3A1B 154·'r 
SN7666Q 527· 37 TF43Q4A1B '60.·' 3 
SN76651 ; 526·138 TF43' 'AIUB '54·'26 
SN7666Q 526·'39 TF43'5A1UB '49· 62 
SN76665 526·140. TF432QA 158·, 8 
SN76666 526·141 TF432'A 168· 3 
SN76669 523· 92 TF436QAlB '50.·136 
SN76675 523: 93 TF436'AlUB '60.· 26 
SN76676 523·,37 TF4362A1B '50.·'53 
SN76678 523· 38 TF4363A1B 150.· 4' 
SN76688 526 ·142 TF437QAlB '63· 72 
SN76689 523· 94 TF4376A1B 156·'52 
SN767Q, 525· 47 TF4377A1B 156·'77 
SN767Q2 625· 48 TF45Q7A1B 155· 46 
SN167,Q 525· 49 TF4511A1B '52 ·146 
SN7672' 525· 50. 380.·155 
SN76727 525· 51 TF4612A/B '57·'76 
SN7673Q 526· 60. TF4516A18 '50.· 92 
SN768'O ,624·'59 TF4518~~ '50.·'74 
SN76811 20.4'· 3 TF4519A1 '54·'62 
SN768'2 56'· 76 165· 75 
-rCP24,Q 615· 84 '57·'67 
TCP24' , \ 5'5· 85 TF452QA/B '50.· 62 
,TFI4555A1B 152·10.3 TF4522A1B 151· 52 
TF'4556A1B '52·"4 TF4526A/B '50.·'0.8 
TF4QOOA '66·'69 TF4528A/B , '58· 45 
TF4,QO'AlB '56· 73 TF453'AlB '60.,·'0.0. 
TF4QQ2A '56· 4 , TF458'A/B ,'48· 55 
TF4QQ7A '49· 97 TF4682A/B '48· 68 
TF4QQ8A1B '48· 25 TIM8224 870.·'67 
TF4QQ9A '48·'85 TIM8228 87,'· 68 
TF4Q1QAlB '48·"8 TIM9904 *1096 
TF4Q, 'AIB '54·'24 87' ·'38 
TF4Q'2A '64· 43 TIM99Q5 87' ·'43 
TF4Q'3A1B '53· 2' TIM99Q6 87' ·'62 
TF4Q'4A!B '59· 35 TL022C 654· '2 
TF4Q'5A1B '59· 13 TL022M 554·, 6 

630.·'0.' TL044C 557· '3 
TF4Q'7A '5' • 9 TLQ44M 566· 46 
TF4Q'8A1B , '62· '4 TL08' 549· 6 
TF4Q'9A1B '54·'60. TLQ81AC 545· 53 
TF4Q2QAlB '49·'9' TLQ8'C 65(')· 49 
TF4Q2'AlB 159· 58 TL084 658· 30. 

631·'0.6 TLQJj9C 533· 32 
TF4Q22A '5' ·'75 TL089 I 533· ,0. 
TF4Q23A '54·'86 ,TL182C 364. '6 
TF4Q24A/B '49·'42 TL1821 364· '5 
TF4Q26A '56· 35 TL'82M 363 ·'0.5 
TF4Q27A1B '53· 9B il'85C 367 ·'0.8 
TF4Q28A1B '62· 46 TL1861 367 ·'0.7 
TF4Q29A '5' ·160 TL185M 367 ·!O6 
TF4Q3QA 155· 4' TL188C 365 ·'0.7 
TF4Q35A1B . '58·'46 TL'881 365·'0.6 
TF4Q4QAlB '49·'67 TL'88M 365· 9Z 
TF4Q42A1B '56·'26 TL19'C 366· 83 
TF4Q43A1B '66·'7' TU911 366· 82 

' TF4Q44A1B '56·'48 TL'91M 366· 8' 
TF4Q46A1B '60.· '7 TL43Q 569· '5 

559· 59 673· 35 
TF4Q47A1B '58· 2' TL44QC 673·178 
TF4Q49A1UB '49· 21 TL44'C 51'2· 99 
TF4Q5QAlB '48·'45 TL44'M 5'2·'0.0. 
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DllVlce . P .... Une DllVlce P .... Une DIIVIce P...,..una Device P .... Un • DllVlce P .... Une Device P .... Line 

Texas Instruments TMS3133 633 - 80 TMS6011 399 - 63 TP4304A1B 160-134 TA7130 526-147 TC4075 155-108 

(Coni'd) TMS3135 632 - 92 B71 -155 rP4311A/UB 154 -127 TA7133 560' 18' TC4o'78 155-153 

I 
TMS3137 632 -109 TMS80BO *1097 '. TP4315A1UB 149- 53 TA7136 522 - 17 TC4081 153-180 

TL497 , 116- 2 TMS3138 633 - 28 , 130- 10 TP4316A14B 364 - 80 TA7141 525-179 TC4082 153-140 

TL4971 573- 49 TMS3139 633 - 33 TM88080A *1097 TP4320A 158- 9 TA7142 521- 41 TC4508 156 -188 
TL497M 573 - 50 TMS3140 633 - 37 870-146 TP4321A 158- 4 TA7145 527 - 42 TC4510 151- 38 

TL500 375- 10 TMS3141 633 - 39 . , 130- 9 TP4360Al~ 150-137 TA7146 526-148 TC4512 157 -178 
TL502 375- 11 TMS3142 633 - 45 TMS9900 *1092 TP4361A1UB 150- 27 TA7147 527 - 43 TC4514 152- 78 

TL506C 519- 5 TMS3401 628- 81 871-133 TP4362A1B 15(>-154 TA7150 525-180 TC4515 152- 93 
TL510C 517 - 5 TMS3409 628- 21 , 130- 8 TP4363A/B 150- 42 TA7151 526- 30 TC4516 150- 94 
TL514C 518-.32 TMS3417 628- 11 , '130- 10 TP4370Al8 153 - 73 TA7152 526-175 TC4518 150-176 
TL514M 518- 15 TMS4024 608 - 66 TMS9901 *1094 TP4376A1B 156-153 TA7154 523 -153 TC4520 150-.64 
TL560C 572 - 39 TMS4030 * 854 871-149 TP4377A1B 156-178 TA7156 523-154 TC4528 158 - 47 
TL601C 366 - 27 615- 72 TM89902 *1095 TP4507A113 155- 46 TA7158 572 - 94 TC4532 160- 33 
TL6011 366- 23 , 122- 12 871 -156 TP4511A1B 152·146 'TA7159 523-155 TC4539 157-164 

TL601M 366- 24 TMS4030-1 * 854 TM89903 *1095 380-156 TA71S1 525-181 TC4583 160-107 
TL604C 366- 20 615- 16 8.71-152 TP4512A1B 157-177 TA7162 527 - 44 TC4585 148- 85 

. TL6041 366- 18 TMS4030-2 *854 TMS9980 *1094 TP4516A1B 150-93 TA7166 526-176 TC5001 151- 94 
TL604M 366- 19 614-106 871-134 TP4518A1B 150-q5 TA7168 525 -182 TC5002 152- 59 
Tl607C 366- 28 TMS4033 622 - 33 TP14555A1B 152 -104 TP45J9A1B 154-163 TA7169 525-183 TC5OO6 157 -128 
TL6071 366- 25 TMS4034 622- 61 TP14556A1B 152-115 155 - 76 TA7175 527 - 45 621- 46 
TL607M 366 - 26 TMS4035 622- 16 TP4000A 155-170 157 -158 TA7184 569 - 39 TC5007 157-131 
Tl610C ,363 - 22 TMS4038 * 857 TP4oo1A1B 156- 74 TP4520AlB 150- 63 TA7200 521 -132 TC5007-1 619- 46 
Tl6101 363- 20 617 - 63 TP4oo2A 156- 5 TP4522A1B 151- 53 TA7201 521 -162 TC5007-2 619- 63 
Tl610M 363- 21 TMS4038-1 * 857 TP4oo7A 149- 98 TP4526A/B 15Q-l09 TA7202 521-163 TC5016 157 -124 

T1702C 532 -130 , 617- 62 TP4oo8A1B 148- 26 TP4528A1B 158- 46 TA1203 521 '180 621- 43 
550- 18 TMS4038-2 * 857 TP4oo9A 148-186 TP4531AlB 160-101 TA7204 521-133 TC7400 154-129 

Tl702M 632-129 617 -. 61 TP401 OAiB 148-119 TP4581AlB 148 - 56 TA1205 521-164 TC7404 149- 55 
545-37 TMS4039 620-116 TP4011A1B 154-125 TP4582A1B 148- 69 TA7504 529 - 43 TC7410 154 - 89 

Tl710C 518- 2 TMS4039-1 620- 91 TP4012A 154- 44 UlN200l 397 - 44 TA7506 529 - 20 TC7420 154- 46 
TL710M 517- 30 TMS4039-2 620- 35 TP4013A1B 153- 22 515- 56 TC4001 156- 77 TC7476 153-101 

Tl120C 519- 28 TMS4042 620-117 TP4014A1B 159- 36 UlN2002 397 - 55 TC4002 156- 6 T03400 186- 79 
Tl810C 517- 6 TMS4042-1 620- 92 TP4015A1B 159- 14 515- 57 TC4007 149- 99 TD3401 187- 18 
Tl810M 516- 10 TMS4042-2 620- 36 630-100 ULN2oo3 397 - 29 TC400a 148 - 27 T03403 187 - 19 
Tl811C 519- 9 TMS4043 620-118 TP4016A 364 - 79 515- 58 TC4009 148-187 T03404 170-150 
TL811M 518- 31 TMS4043-1 620- 93 TP4017A 151 - 10 UlN2oo4 397 - 34 TC4010 148-120 TD3405 171- 31 
T1820C 518- 33 TMS4043-2 620 - 37 TP4018A1B 152- 15 515- '69 TC4011 154-128 T03406 178-100 

Tl820M 518- 16 TMS4044 * 858 TP4019A1B 154-161 54lS381 169 - 73 TC4012 154- 45 T03407 178- 56 
TMS1000 *1090 , TM54045 *858 TP4020AlB 149-192 74lS381 169 - 74 TC4013 153 - 23 T03408 183-180 

867-127 TMS4050 *854 TP4021A1B 159- 59 TC4014 159 - 37 T03409 lli4 - 42 , 130- 10 615- 70 631-104 TMX 631-112 TD3410 185-174 
TMS1070 867-128 , 125- 22 TP4022A 151-176 TC4015 159- 15 TD34107 181- 12 
TMS1098 867-135 TMS4050-1 *854 TP4023A 154- 87 TMX2141 203 -165 630-107 T034121 195- 48 
TMS1099 867-136 615- 18 TP4024A1B 149-143 TMX2151 203 -166 TC4016 364- 81 T03416 178- 81 
TMSll 00 867 -129 TMS4050-2 *854 TP4025A 156- 36 TC4017 151 - 11 T03417 178 - 37 
TMS1103 614- 42 614-108 TP4027A1B 153- 99 Toshiba TC4018 152.- 16 T034192 175- 42 , 95- 22 TMS4051 *854 TP4028A1B 152 - 47 TC4019 154-.164 TD34193 173- 55 

TMS1l03-1 614- 23 615- 71 TP4029A 151-151 TAl 066 512 -104 TC4020 149 -193 T03420 184-174 
TMS1200 867 -130 TMS4051-1 * 854 TP4030A 155- 42 ·TA7027 513- 71 TC4021 169- 60 T03421 183- 40 
TMS1270 867-131 615- 19 TP4035A1B 158-146 TA7028 523 - 95 631-113 T03426 178-136 
TMS1300 867-132 TMS4080 it 854 630 - 95 TA7045 512 - 61 TC4022 151-177 TD3430 184- 94 

TMS2000 SERIES! 96- 8 615 - 69 TP4040AlB 149-168 TA7047 . 514- 74 TC4023 154- 88 T03437 186-143 
TMS2101 * 857 , 122 - 22 TP4042A1B 156-130 TA7050 525- 15 TC4024 149-144 T03438 187-100 

619 -110 TMS4080-1 *854 TP4043A1B 156-172 TA7051 526-143 TC4025 166- 37 T03440 185-50 
TMS21 02 * 857 615- 17 TP4044A1B 156-149 TA7053 525-176 TC4027 153-100 TD3441 176- 86 

*867 . TMS4080-2 * 854 TP4046A1B 160- 18 TA7055 512-151 TC4028 152- 48 T03442 176· 87 
619-111 614-107 559 - 64 522 - 20 'TC4029 151-152 T03450. 189- 10 
622 - 77 TMS4062 614- 24 TP4047A1B 158- 22 TA7060 51.3 - 72 TC4030 155- 47 TD3451 188-106 

TM82111 * 857 , 95- 22 TP4049A1UB 149- 22 TA7061 513- 73 TC4032 148- 36 T03460 189- 44 
TM82112 * 857 TMS4063 614-25 TP4050AlB 148-146 TA7063 522- 13 rC4034 159- 90 TD3472 179-106 

619-112 TMS4070 * 852 TP4051A1B 371 - 32 TA7069 527 - 38 631-100 T03473 181- 11 
TMS2200 SERIES! 96- 8 615-117 TP4052A/B 370- 94 TA7070 525- 16 TC4035 158-147 T03474 181-151 
TMS2300 624- 2 TMS4070-1 615-113 TP4053A1B 366-102 TA7071 526-144 630 - 87 TD3475 191-105 
TMS2501 606- 16 TMS4070-2 615-109 TP4068B 154- 13 TA7072 526 -1.45 rC4038 148- 45 T03476 181- 82 
TMS2502 1 112- 1 TMS4103 606 - 20 TP4069A 149- 51 TA7073 526-146 TC4040 149:169 T03490 173-129 
TM82708 * 858 TMS4200 624- 5 TP40708 155- 44 TA7074 521- 39 TC4042 156-131 T03491 198- 26 
TMS3101 632 - 98 TM54700 * 858 TP40718 1.65-J36 TA7076 527 - 40 TC4043 156-175 T03492 175-113 
TMS3112 -632- 45 626- 59 TP4072B 155- 93 TA7081 513- 74 TC4044 156-150 TD3493 171 ·139 
TMS3113 633- 35 TMS4732 *888 TP4Q73B 153-155 TA7083 521-131 TC4047 158- 23 T03495 196- 95 
TMS3H4 633- 19 TMS4800 627 - 77 TP4075B 156-107 TA7084 513- 75 TC4049 149- 23 T03503 197-177 
TMS3120 632- 88 627 - 96 TP40768 153- 57 TA7085 570- 44 TC4050 148-147 TL5007 157-107 
TMS3121 632- 73 ITMS4908 871- 81 TP4078B 156-174 TA7102 525 -177 TC4051 371 - 33 TMMlll 617 - 73 
TMS3122 63.2 - 46 TMS5001 383 - 49 TP4081B 153-179 TA7103 525-178 TC4052 370- 95 TMM121 612- 20 
TMS3123 632 - 47 TM85501 *1098 TP4082B 153-139 TA7108 522- 50 TC4053 366-103 TMM121-1 612 - 17 
TMS3126 632 - 94 *1098 TP40858 154-176 TA7117 523 -168 TC4061 157- 72 TMM141 608- 9 
TMS3127 632- 99 870-180 TP4093B 160-147 TA7120 522- 14 TC4066 364 - 68 TMM141-1 608- 7 
TMS3128 633 - 22 871- 30 TP4099B 156-107 TA7122 522- 15 TC4068 154- 14 608- 8 
TMS3129 633 - 32 1 130- 9 TP41i5B 153- 35 TA7124 527. 41 TC4069 149- 54 TMM142 608- 13 
TMS3130 633 - 36· " 130- 9 TP4301A1UB 156- 76 TA7125 526-150 TC4071 Hi5-137 TMM211 614 -43 
TMS3131 633- 38 , 130- 10 TP4302A/B 154-185 TA7126 526 - 38 TC4072 155-.94 TMM211-1 614- 26 
TMS3132 633- 44 , 130- 10 TP4303A1B 154-188 TA7129 522 - 16 TC4073 153-156 TMM311 620-119 

Arranged alphanumerically !rom left to right 
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Device Page-Line Device . Page-line Device Page-Line 

Toshiba (Cont'd) 7489 617 - 18 , 
7490 173 -135 

TMM311-1 620- 94 7492 175-114 
TMM312 620-120 7493 171-140 
TMM312-1 620 - 95 7496 197 - 58 
TMM313 622- 13 630 -.129 
TMM313-1 621 -105 
TMM411 614 -109 Western Digital 
TMM412 615- 20 
TM4357 525 - 52 BR1941 202 - 10 

TM4500 526- 61 399 - 84 

T3151 867 -105 CP1631 867-162 

T3181 867 -103 CP1651 867 -154 

T3181A 612 - 15 CP1661 867-155 

T3181B 612 - 16 CP1851 867 -160 

T3190 867 - 95 OM1881 867 -164 

T3216 867 -101 FOl771 867-166 

T3218 867 - 97 872- 10 

T3320 867 - 99 FR1502E 608, 53 
FRI502E-Ol 608 - 48 

TRW 
FR150?E-02 608 - 47 
MP1651 867-157 

CGA 202· 33 MP1661 867-158 

609 - 10 PT1472B- 399 - 15 

MPY16A 168-179 PT1472B-Ol 399- 18 

MPY8A 168-177 PT1482B 399 - 22 

SR128 633 - 5 PT1482B-Ol 399 - 27 I 

64BCIV 202 - 19 RM1701H 615 - 73 

7400 186- 80 RM1701H-17 614 - 71 

7401 187- 20 RM1701H-20 614-110 

7402 190-116 RM1701H-25 615 - 21 

7403 187 - 21' RM1701H-30 615- 74 

7404 170-151 RM1701H-40 615- 94 

7405 171 - 32 R01492C 627 - 30 

7406 178-101 TR1602 399 - 39 

7407 178 - 57 
, 92 - 12 

7408 183-181 
TR1602-03 399· 45 

7409 1.84- 43 
TR1602-05 399 - 50 
TR1602-09 399 - 47 

7410 185 -175 
TR1863 399 - 51 

74111 181-109 
UC1671 399 - 80 

7412 186- .37 
868· 5 

74121 195- 49 
74123 195 -168 
7413 200- 66 Zilog 
74136 189 -126 

Z80-CPU 867 -111 
74145 176 -127 

Z80-CTC 867 -115 
74150 195 - 23 Z80-0MA 867 -118 
74151 194-107 Z80-P10 867 -121 
74152 194- 42 Z80-S10 867 -124 
74153 193-139 
74154 177 -185 
74155 176-192 
74156 177- 35 
7416 178 - 82 

I 

74160 174- 50 
74161 172-121 
74162 174-100 
74163 172- 62 
7417 178 - 38 
74180 199 -152 ) 

7420 184 -175 , 
7426 178 -137 
74290 173 -136 
74293 171-141 
7430 184- 95 
7437 186·144 
7438 187-101 
7440 185- 51 
7445 176 -155 
7450 189- 11 
7451 188-107 
7453 188- 45 
7454 187.182 
7460 189- 45 
7472 179-107 
7474 181 -152 
7475 191 -106 
7476 181.- 83 
7481 191-168 
7485 169-1.81 
7486 189- 82 

I 

1[ Indicates page number in Application Note Directory 
-it Indicates additional data is provided on the page noted 
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EVERYTHING YOU NEED TO KNOW 
ABOUT 

1 , 

, ' 

, Since 1936, UNITED TECHNICAL PUBLICATIONS 
has been the leader in ,electronic product infor.;. 
mation distribution. Today we are the worlds' 
largest publisher in the electronics 'field. ' , ' 

, \ 

, eem/ELECTRONICENGINEERS MASTER 
eem is the source book for detailed product speci
fications and where-to-buy inf~rmation on just 
about everything in electronics. Interested? You 
may be one of the 86,000 engineers,buyers and 
specifiers who qualify annually. Send for a: quali-
fication card, today. ' 

ELECTRONIC paODUCTS MAGAZINE 
The magazine with more electronic product infor-,, 
matioo than any other publication in the world. ' 

, Every ,month it features the latest developments 
in electroniC products as well as everything that's 
new in the IC field. So .Electronic Products Mag.; 
azine functions as a monthly, update, for both 

, eern and IC Master. Interested? Write today fora 
qualification card:' 

Patti ,Foley , 
UNITED TECHNICAL PUBLICATIONS, INC. 
645~tewart Avenue 
Garden City, NY 11530 



ABBREVIATIONS OF COMPANY NAMES 
AD Analog Devices MOS MOS Technology 
AMD Advanced Micro Devices Mostek Mostek 
AMI American Microsystems, Inc. Motorola Motorola Semiconductor 
AMS Advanced Memory Systems (Intersil) National National Semiconductor 
Analogic Analogic Corp. NCR National Cash Register, Microelectronics Div. 
Beckman Beckman Instruments, Helipot Division NEC NEC Microcomputers 
Burr-Brown Burr"Brown Research Nippon Nippon Electric Co. 
Cermetek Cermetek Nitron Nitron 
CMA Consumer Microcircuits of America Nortec Nortec Electronics 
Collins Collins, Rockwell International NPC Nucleonic Products Co. 
Data Gen Data General Panasonic Panasonic, Matsushita Electric Corp. 
Datel Datel Systems Plessey Plessey Semiconductors 
DOC Data Devices Corp .. PMC Power Monolithics Co .. 
EA' Electronic Arrays PMI Precision Monolithics, Inc. 
EMM/Semi EMM Semi, Div. of ElectrOnic Memories & Magnetics Ragen Ragen Semiconductor 
Essex Essex International Raytheon Raytheon Semiconductor 
Exar Exar Integrated Systems RCA RCA Solid State Division 
Fairchild Fairchild Semiconductor Systems Reticon Reticon 
Ferranti Ferranti Electric Rockwell Rockwell, Microelectronic Div. 
Fujitsu Fujitsu Sanken Sanken Electric 
GI General Instrument SGS SGS-ATES Semiconductor 
Harris Harris Semiconductor Siemens Siemens 
Hitachi Hitachi America, Ltd. Signetics' Signetics 
Hughes Hughes Aircraft, MOS Division Silicon G Silicon General 
Hybrid Sys Hybrid Systems Siliconix Siliconix 
IMI International Microcircuits, Inc. SMC . SMC Microsystems Corp. 
Intech Intech/Function Modules SMS Scientific Micro 
Intel Intel Solitron Solitron Devices 
Interdesign Interdesign Sprague • Sprague Electric Company 
Intersil Intersil SSS Solid State. Scientific 
iPI Integrated Ph,otomatrix, Inc. SW Stewart-Warner Microcircuits 
In ITJ Semiconductors Synertek Synertek 
Lithic Sys Lithic Systems Teledyne C Teledyne Crystalonics 
Litronix Litronix Teledyne P Teledyne Philbrick 
LSI Comp LSI Computer Systems Teledyne S Teledyne Semiconductor 
Micro Comp Micro Components Telefunken AEG-Telefunken 
Micro Net Micro Networks TI Texas Instruments 
Micropac Micropac Industries TMX TMX 
Micro Power Micro Power Systems Toshiba Toshiba 
Mitel Mitel Semiconductor TRW TRW 
Mitsubishi Mitsubishi International Western Western Digital 
MMI Monolithic Memories, Inc. Zilog Zilog 
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• FIVE MASTER SELECTION GUIDES 
84 companies' IC's organized by type, function, 
key parameters 

• OVER 1000 PAGES OF 
TECHNICAL INFORMATION 
Provided directly by manufacturers covering 
17,000IC's 

• ALTERNATE SOURCE DIRECTORY 
The only industry-wide, pin-for"pin version available 

• MILITARY PARTS INDEX 
AND CROSS REFERENCE CHART 
Identifies all IC's with JAN qual ification 

• MILITARY DEVICE TESTING TABLE 
List companies that screen to Mil. Std, 883 

• MILITARY PARTS INDEX 
The first functional guide to JAN qualified parts 

• PART NUMBER INDEX 
Parts from 84 manufacturers, in. numerical sequence 

• APPLICATION NOTE DIRECTORY 
Digest of currently active application note material 

• PRODUCT INDEX 
Provides alphanumeric listing of 84 manufacturers' 
lines 

• PART NUMBER GUIDE 
Instantly decodes each company's part 
numbering system 

. -'MANUFACTURERS 
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