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PREFACE

Signetics would like to thank you for your interest in our
products. We hope you find the product information you
need on the TTL data sheets contained in this data man-
ual. The information is presented in a concise and con-
sistent format for easy device and parameter location.

This manual contains product information on most of
the Signetics TTL Logic devices. The majority of this
book is dedicated to the three 54/74 families of prod-
ucts, i.e., 54/74,54S/74S and 54LS/74LS. Each data sheet
contains the unique dc and ac data for all of the 54/74
families covered by that device type.

This book contains a compilation of most TTL products
currently available. Signetics is continually developing
new products. As you see new product announcements,
you should contact your local Signetics sales office,
representative or authorized distributor or write
Signetics, c/o Information Services at 811 East Arques
Avenue, P.O. Box 409, Sunnyvale, California 94086, for
the latest technical information.
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ORDERING INFORMATION

The SigneticsTTL logic products are available in a variety of packages and two
temperature ranges. The correct ordering code or part number for the devices is
an alpha-numeric sequence as explained below. The commercial range (7400,
N8T, etc.) devices are available in plastic and ceramic dual-in-line (DIP)
packages, and the military range (5400, S8T, etc.) devices are available in
ceramic DIP and ceramic flat packs. All devices are not available in both
temperature ranges or all packages. The ordering codes on the individual data
sheets indicate the normal or planned availability of the product. However, the
availability of specific part numbers can be obtained from your local Signetics
sales office or franchised distributor.

Ordering Code
N 74LS161A N
Package style

Device number

Temperature range

TEMPERATURE RANGE |DEVICE NUMBER PACKAGE STYLE

N = Commercial range | 74LS161A F = Ceramic DIP
0°C to 70°C N = Plastic DIP
S = Military range 54LS161A F = Ceramic DIP

—55°C to 125°C | = Ceramic DIP
Q = Ceramic Flatpack
W = Ceramic Flatpack
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TTL PRODUCT STATUS AND DEFINITIONS

DEFINITION OF TERMS

Data Sheet identification Product Status Definition
Formative or This data sheet contains the design
In Design specifications for product develop-

ment. Specifications may change in
any manner without notice.

Advance Information Sampling or This data sheet contains advance
Pre-Production information and specifications are
subject to change without notice.

Preliminary First This data sheet contains preliminary
Production data and supplementary data will be

published at a later date. Signetics
reserves the right to make changes
at any time without notice in order
to improve design and supply the
best possible product.

No Full This data sheet contains final
Identification Production specifications. Signetics reserves
Noted the right to make changes at any

time without notice in order to im-
prove design and supply the best
possible product.
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NUMERICAL INDEX

54/74 SERIES DESCRIPTION PAGE
54/7400 QUAd 2-INPUEINAND Gate. . ..ottt ettt e et ettt e 3-1
54L.S/74LS00 QUAd 2-INPUENAND GaALE . . . . .ttt t ettt ettt e e 31
54S/74S00 QUAd 2-INPUEINAND Gate . . . .. oottt ettt ittt ittt it i i et 3-1
541L.S/74LS01 Quad 2-Input NAND Gate, Open Collector. .. ... viiiii i i i e i it c et 3-4
54/7402 QUAd 2-INPUENOR Gate . . . ..ottt t ittt et e e e 37
54L.S/74LS02 QuAd 2-INPUENOR Gate . . .. .ottt ittt i e e 37
545/74502 QUAd 2-INPUENOR GBI . . . ..ottt it ettt e 37
54/7403 Quad 2-Input NAND Gate, Open Collector. . ... ... i et it e e 3-10
545/74S03 Quad 2-Input NAND Gate, Open ColleCION . . . ..ottt i i ittt et ittt et et a e 3-10
54/7404 L L3 G L1 17Z=1 o - 2P 3-13
541L.S/74LS04 LT3 L2822 = 3-13
54S/74S504 L 123 11T o 1 P 3-13
54/7405 Hex Inverter, Open CollECIOr . . ... .. ottt ittt e s 3-16
54L.S/74LS05 Hex Inverter, Open ColleCtor. . . . ..o i i e i e et s 3-16
54S/74S05 Hex Inverter, Open ColleCtOr. . ... .o i i it it it it ittt et i 3-16
54/7406 Hex Inverter Buffer/Driver, Open Collector .. ... ..ot i i ittt i anens 3-19
54/7407 Hex Buffer/Driver, Open ColleCtOr .. ... ... i it it ittt ittt i 3-19
54/7408 QUAd 2-INPULAND GALE . . . ..ottt t ettt ettt e 3-22
541L.5/74L.S08 QUAd 2-INPULAND GAEE . . . o .ottt ettt ettt 3-22
54S/74S08 QUAd 2-INPUL AND GAEE . ..o i ittt ittt et e e it ettt e e e 3-22
54/7410 Triple 3-INPUtNAND Gate .. ... ...ttt it it it ettt ittt 3-25
54L.S/74LS10 Triple 3-INPUtNAND Gate . ... ...ttt i it ittt 3-25
54S/74S10 Triple 3-INPUE NAND Gate .. ... ittt it ittt ittt ittt e ittt e 3-25
54/7411 TrpIe - INPUt AND Gate . . .. oottt ettt e et e e e e 3-25
54L.S/74LS11 Trple 3-INPUt AND Gate . . ... oottt ettt et e e 3-25
54S/74S11 Triple 3-INPUt AND Gate . . . ...ttt ittt et e 3-25
54/7413 Dual 4-Input NAND SChmitt Trigger . .. ..ottt it i i i it ittt i it it 3-28
54LS/74LS13 Dual 4-Input NAND SChmitt Trigger . . ..ottt i i it ittt et ettt i e i it e i 3-28
54/7414 Hex Inverter SChmitt Trigger. . ... i i i ittt ittt e it ia e 3-32
54LS/74LS14 Hex Inverter Schmitt Trigger . ... ..o i i i i i i et et it 3-32
54/7416 Hex Inverter Buffer/Driver, Open Collector. . .. ... i i i ittt c e 3-36
54/7417 Hex Buffer/Driver, Open ColleCtor ... ... .t ittt e ittt it e e 3-36
54/7420 Dual 4-InpUt NAND Gate . ... ..ttt it i ettt it ittt it i i e 3-39
54L.S/74LS20 DUal 4-INPUt NAND GaLe . . . .. oottt ettt it it i e s 3-39
54S/74520 DUal 4-INPUENAND Gat . ...ttt ittt ittt ittt e et e 3-39
54/7421 DUl 4-INPUE AND GaALE . . . .ottt ittt ettt e e e et e e e 3-39
54L.S/74LS21 DUAIA-INPUL AND GaE . . . .ottt ittt ettt ettt e e e et e e et 3-39
54/7425 Dual 4-Input NOR Gate With Strobe .. ...... ...t i i i i it it e e e 3-42
54/7426 Quad 2-Input NAND Gate, Open ColleCtor. . ... ..ttt i e e i e e e e 3-45
541.S/74LS26 Quad 2-Input NAND Gate, Open ColleCtor. . . ...ttt i ittt e i et e i 3-45
54/7427 Triple 3 InPUt NOR Gate . . . ..ottt it it ittt it it ettt i e s 3-48
541.S/74LS27 Triple 3-INPUENOR Gate . . . ..o i ittt et ittt e 3-48
54/7428 Quad 2-INPUt NOR BU e . . ..ottt it et i s 3-51
54/7430 B NPUEINAND Gate . . ..ottt ittt e e 3-54
54LS/74LS30 BNPUENAND GatE . . ..ottt ettt et et e e e e e 3-54
54/7432 QUAd 2-INPULOR GAE . ...ttt ettt ettt et e i 3-57
54L.S/74LS32 QUAad 2-INPULOR Gate . ... . ittt it i i i i i e e e 3-57
54S/74532 QUAd 2-INPUEOR GaE .. ...ttt ittt et et i 3-57
54/7433 Quad 2-Input NOR Buffer, Open ColleCtOr. . ... ..ottt i i i it it it it e e 3-60
54LS/74LS33 Quad 2-Input NOR Buffer, Open Collector. . ... i i i i et 3-60
54/7437 Quad 2-Input NAND BUffer ... ... o i i it e i e 3-63
541L.S/74LS37 Quad 2-INPUt NAND BUFf @ . .. oottt et it e et e e 3-63
545/74S37 Quad 2-INPUt NAND BUFfEr . ..o i it i e e 3-63
54/7438 Quad 2-Input NAND Buffer, Open Collector . ... ... ... .. ittt ie ittt iaeannns 3-66
541.S/74LS38 Quad 2-Input NAND Buffer, Open Collector .. ...... ..ottt i ittt it 3-66
54S5/74S38 Quad 2-Input NAND Buffer, Open Collector . ...ttt ittt ittt i i n e 3-66
54/7439 Quad 2-Input NAND Buffer, Open Collector . ....... ...ttt ittt ittt 3-69
54/7440 DUl 4-INPUE NAND BUFfEI . . oottt ettt et ettt it e s 3-72
54LS/74LS40 Dual 4-InpUut NAND BUFfOF . . ..ottt ettt ittt et s 3-72
54S/74S40 Dual 4-InpUt NAND BUFfEF . . .. oottt ittt et ittt i it s 3-72
54/7442 BCD-to-Decimal Decoder (1 0f 10) . .. ... oottt i i i it et i it it e 3-75
54L.S/74LS42 BCD-to-Decimal Decoder (1 0f 10). .. ..ottt i it ittt e et e e e 3-75
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NUMERICAL INDEX

54/74 SERIES DESCRIPTION PAGE
54/7445 BCD-to-Decimal Decoder/Driver, Open ColleCtor .. ... ...ttt ittt ettt et e ie e 3-79
54/7451 Dual 2-Wide 2-Input AND-OR-INVErt Gate . . .. ...ttt e e e et et et et et 3-83
54L.S/74LS51 Dual 2-Wide 2-Input, 2-Wide 3-Input AND-OR-InvertGate ................iiiiriininiiiniinnaannnnn, 3-83
54S/74S51 Dual 2-Wide 2-Input AND-OR-INVert Gate . ... .. ..ottt i e ettt et 3-83
54L.S/74LS54 4-Wide 2- and 3-Input AND-OR-INVErt Gate. ... ...ttt e e et ettt ettt e e 3-86
54S/74S64 4-2-3-2-Input AND-OR-INVErt Gate . ... ... o i e 3-89
54/7473 Dual J-KMaster-Slave Flip-Flop . .. ... e e e e e e et e e 3-92
54L.S/74LS73 Dual J-K Negative Edge-Triggered Flip-FIOp . .. ... ... i e 3-92
54/7474 Dual D-Type Edge-Triggered Flip-FIOp . ... ... . . e 3-97
54LS/74LS74A Dual D-Type Edge-Triggered FIip-Flop . . .. ..o . e e e e e e e 3-97
54S/74S74 Dual D-Type Edge-Triggered FHP-FIOp . . .. oot e e et e ettt et ettt 3-97
54/7475 Quad Bistable LatCh . . ... ... e e 3-101
541L.S/74LS75 Quad Bistable LatCh. . ... ... 3-101
54/7476 Dual J-K Master-Slave Flip-Flop . ... i e e e e e et e e e s 3-105
54LS/74LS76 Dual J-K Negative Edge-Triggered FIip-Flop . .. ... . i et e et et et 3-105
54/7483 4-Bit Binary FUll Adder . ... o e s 3-110
54L.S/74LS83A 4-Bit Binary Full Adder, Fast Carmy . . ... ... e e 3-110
54/7485 4-Bit Magnitude Comparator . . ... ... it e 3-115
54L.S/74L.S85 4-Bit Magnitude Comparator . . ... ... ... 3-115
545/74S85 4-Bit Magnitude ComParator . . ... .. e 3-115
54/7486 Quad 2-Input EXClusive-OR Gate. . . . . ... o 3-121
541L.S/74L.S86 Quad 2-Input Exclusive-OR Gate. . ... ... e e e 3-121
54S/74S86 Quad 2-Input EXCIUSIVE-OR Gate. . . . . ...ttt e e e 3-121
54/7490 4-Bit Decade Ripple CouNnter . . ... .. 3-124
54L.S/74L.S90 4-Bit Decade Ripple CoUNr . . ... et e e e 3-124
54/7491A 8-Bit Shift Register. ... ... e 3-128
54/7492 Divide-by-Twelve Ripple CoUuNter . .. .. . e e e et e e 3-132
54LS/74LS92 Divide-by-Twelve Ripple CoUNter . ... ...t e et e e e e e et 3-132
54/7493 4-Bit Binary Ripple CoUNter. .. ... e e e 3-136
54L.S/74L.S93 4-Bit Binary Ripple CoUNter. . .. oot e 3-136
54/7494 4-Bit Shift Register . . .. ... 3-140
54/7495 4-Bit Shift Register . .. .o e e 3-144
54L8/74L595B 4-Bit Shift Register. ... ... e 3-144
54/7496 5-Bit Shift Register . . ... e 3-149
54LS/74LS96 5-Bit Shift Register. ... ... 3-149
54/74107 Dual J-K Master-Slave Flip-Flop . ... ...t e et e et e e e e e 3-154
541L.S/74L.5107 Dual J-K Negative Edge-Triggered Flip-FIOp .. ... .. .. e et 3-154
54/74109 Dual J-K Positive Edge-Triggered FIP-FIOP . . . ... ...ttt e e e e e e 3-159
54L.S/74L.S109 Dual J-K Positive Edge-Triggered FIip-FIop . . .. ..ot e e e e e s 3-159
54L.S/74LS112 Dual J-K Negative Edge-Triggered FIip-FIOp .. ... .. . e e e e 3-163
54S/745112 Dual J-K Negative Edge-Triggered Flip-Flop . ... ... . e 3-163
54L.S/74L.S113 Dual J-K Negative Edge-Triggered FIip-FIOp .. ... .. .. i e e et 3-167
54S/745113 Dual J-K Negative Edge-Triggered FIip-FIOp .. ... ... . i e e et et 3-167
54/74116 Dual 4-Bit Transparent Latch with Reset . ... ... ... . . . . e et 3-171
54/74121 Monostable Multivibrator .. ... ... e 3-175
54/74123 Dual Retriggerable Monostable Multivibrator . . ... ... . .. e 3-179
54/74125 Quad 3-State Buffer .. ... ... 3-183
541L.S/74L.5125 Quad 3-State Buffer .. ... ... 3-183
54/74126 Quad 3-State BUffer ... ... .. e 3-183
54L.S/74LS126 Quad 3-State Buffer . ... ... e 3-183
54/74128 Quad 2-Input NOR Buffer. . ... e 3-187
54/74132 Quad 2-Input NAND Schmitt Trigger ... ... . e e it e et e 3-190
54LS/74LS132 Quad 2-Input NAND Schmitt Trigger . ... ... e e ettt et et 3-190
54S/745133 13-NPUEt NAND Gate . ..o e e e e e e 3-194
54S/745134 12-INput NAND Gate (3-State) . ... ...ttt e e et e e s 3-197
54S/74S135 Quad Exclusive-OR/INOR Gate . ...ttt e et e et 3-201
54L.S/74L.S136 Quad Exclusive-OR Gate, Open Collector . .. ... it e e e e et et e 3-204
54L.S/74LS138 1-0f-8 Decoder/ DemuUItiPIeXer . . . .. e e 3-207
54S/745138 1-0f-8 Decoder/ Demultiplexer . .. ... e e e e 3-207
54L.S/74LS139 Dual 1-0f-4 Decoder/ DemultiplexXer. . ... . e e e 3-211
54S/745139 Dual 1-of-4 Decoder/Demultiplexer. .. ... ... . . e 3-211
54S5/745140 Dual 4-Input NAND 50 Ohm Line Driver .. ... e ettt e et 3-215
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NUMERICAL INDEX

54/74 SERIES DESCRIPTION PAGE
54/74145 BCD-to-Decimal Decoder/Driver,Open Collector ... ... ... .. . i e 3-218
54/74147 10-Line-to-4-Line Priority ENCOer ... ... i e 3-222
54/74148 B-INpUt Priority ENCOer. . . ..o i e 3-226
54/74150 16 NPUt MU DIEXET . . o e e e e e 3-230
54/74151 B-INPUt MU D XN . . o o e 3-234
541.S/74L.S151 B-INPUt MU PIEXET . . o e 3-234
54S/74S5151 B-INPUE MU DIBX T . . o oottt et et et e e e 3-234
5474153 Dual 4-Line-to-1-Line MU PIEXOr ... ottt e e vt e e e 3-238
541L.S/74L.S153 Dual 4-Line-to-1-Line MUBipleXer ... .. e e e e 3-238
54S/74S153 Dual 4-Line-to-1-Line MUMIpleXer ... . 3-238
54/74154 1-0f-16 Decoder/DemuUltipIEXer . . ... . e 3-242
541.5/74LS154 1-0f-16 Decoder/DemultipleXer . . ... e 3-242
54/74155 Dual 2-Line-to-4-Line Decoder/Demultiplexer ... ... ... i i i e 3-246
54L.S/74LS155 Dual 2-Line-to-4-Line Decoder/Demultiplexer . ... ... . i i i e e 3-246
54/74156 Dual 2-Line-to-4-Line Decoder/Demultiplexer,Open Collector . ... ... ... . .. 3-250
54LS/74LS156 Dual 2-Line-to-4-Line Decoder/Demultiplexer,OpenCollector ...... ... ... ... . .. 3-250
54/74157 Quad 2-Input Data Selector/MUltipleXer. . . ... i i i e 3-254
541L.S/74LS157 Quad 2-Input Data Selector/MuUltiplexer. ... ... .. i i e 3-254
54S/745157 Quad 2-Input Data Selector/Multiplexer. .. .. ... ... e 3-254
54/74158 Quad 2-Input Data Selector/Multiplexer, Inverting . ........ ... i i 3-254
54L.8/74L.5158 Quad 2-Input Data Selector/Multiplexer, Inverting ......... ... . i i 3-254
54S/745158 Quad 2-Input Data Selector/Multiplexer, Inverting . ....... .. .. i 3-254
54/74160 Synchronous BCD Decade CoUNter . . ... ... i i i i it ittt e e 3-259
54L.S/74LS160A  Synchronous BCD Decade CoUNter . ... ..ottt it i it e ettt it e eanns 3-259
54/74161 Synchronous 4-Bit Binary COUNTEr . ... ..ottt it ittt e ittt e 3-259
54LS/74LS161A  Synchronous 4-Bit Binary CoUNter . ... ... it i i et e 3-259
54LS/74LS162A  Synchronous BCD Decade CoUNter . ... .. vi ittt e it ettt ettt i e naaas 3-259
54/74163 Synchronous 4-Bit Binary COUNTEr . . ... ...ttt it ittt it it ettt e et 3-259
54L.S/74LS163A  Synchronous 4-Bit Binary CoUNter . . ... .. . i i et e s 3-259
54/74164 8-Bit Serial-In-Parallel-Out Shift Register. . ... ... ... 3-270
54L.S/74LS164 8-Bit Serial-In-Parallel-Out Shift Register. . . ... ... i i i i ittt e 3-270
54/74165 8-Bit Parallel-In-Serial-Out Shift Register. . ... ... . i i i it e et 3-274
54/74166 8-Bit Parallel-In-Serial-Out Shift Register. . ....... .. i i i ittt e e 3-279
54L.S/74LS168A  Synchronous BCD Decade Up/DOWN COUNTer .. ... ittt ittt ettt e e aenas 3-284
54S/745168 Synchronous BCD Decade Up/DOwWn COUNter. . ...ttt it ittt e i it e e 3-284
54L.S/74LS169A  Synchronous 4-Bit Binary Up/DownCounter. ...........c.oiiiiinnnnnn. e e 3-284
54S/74S5169 Synchronous 4-Bit Binary Up/Down COUNter. .. ...ttt it i i ittt et i enns 3-284
54/74170 4 x 4 Register File, Open ColleCtor . . . ... it i i it it i ettt e 3-291
54L.S/74LS170 4 x 4 Register File,Open Collector. .. ... ... . i i i e i ittt e e 3-291
54S/748172 16-Bit Multiple Port Register File (3-State) . ........ ... . 3-297
54/74173 Quad D-Type FHp-FIOp (3-State) ... ...ttt i e it et i it 3-302
54LS/74LS173 Quad D-Type FHp-FIOp (3-State) .. ... ...ttt i i ittt e it et 3-302
54/74174 Hex D-Type Flip-Flop with Reset . ... ... i i i i e et e e 3-307
54LS/74LS174 Hex D-Type Flip-Flop With Reset ... ... ...t i i i i i i e e 3-307
54S/745174 Hex D-Type Flip-Flop With Reset ... ..... ... i i e i et 3-307
54/74175 Quad D-Type Edge-Triggered Flip-FlopwithReset......... ... ... . i i, 3-311
541.S/74LS175 Quad D-Type Edge-Triggered Flip-FlopwithReset. ........ ... ... ... i 3-311
54/745175 Quad D-Type Edge-Triggered Flip-FlopwithReset. ......... ... .. i 3-311
54/74180 8-Bit Odd/Even Parity Generator/CheCKer ... ... ut ittt i it i it it i et 3-315
54/74181 4-Bit Arithmetic Logic Unit . ... . s 3-319
541.S/74LS181 4-Bit Arithmetic LOgiC Unit ... ... e i i et et e 3-319
545/745181 4-Bit Arithmetic LogiCc Unit ... .. i i i e it i i s 3-319
54S/745182 LOOK-Ahead Carmy GeNeratOr. . . ...ttt ettt ettt ettt et ettt i e 3-327
54/74190 Presettable BCD Decade Up/DOWN COUNer ... ...ttt ittt ittt it et ii ettt 3-331
54/74191 Presettable 4-Bit Binary Up/DOWN COUNter . .. ... ittt it it ettt it ittt e enanas 3-331
54LS/74L.5191 Presettable 4-Bit Binary Up/DOWN COUNEr ... ..ottt ittt ittt it ettt ettt eeans 3-331
54/74192 Presettable BCD Decade Up/DOWN COUNTET . ... ittt ettt ettt et ettt ettt neenannn 3-339
54L.S/74LS192 Presettable BCD Decade Up/DOWN COUNTET .. ...ttt ittt it ittt it e it a e 3-339
54/74193 Presettable 4-Bit Binary Up/DOWN COUNtEr . .. ... . ittt e et e e eae 3-339
54LS/74L.S193 Presettable 4-Bit Binary Up/DOWN COUNTEr .. ...ttt ittt it ittt et 3-339
54/74194 4-Bit Bidirectional Universal Shift Register . ... . i i i it e it i e 3-346
54LS/74LS194A  4-Bit Bidirectional Universal Shift Register . ... ... i i i et 3-346
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NUMERICAL INDEX

54/74 SERIES

54S5/745194
54/74195
54LS/74LS195A
545/745195
54L.S/74L.5197
54/74199
54/74221
54L.5/74LS240
54S5/745240
54L.S/74L5241
54S5/745241
54L.8/741L.S242
541.5/741.5243
541.5/741.S244
54S/745244
541L.8/74LS245
54L.S/74L.S251A
54S5/745251
541.5/74L.5253
545/745253
541L.5/74L.5256
54LS/74LS257A
548/745257
541L.8/741.S258A
54S5/745258
541L.8/741.5259
54L.S/74L.5260
545/745260
54L.S/741L.5266
541L.5/741.8273
54S/74S273
54/74279
54S/745280
541L.S/74L.5283
541.8/741.5290
541.5/741.5293
541.5/74L.52958
54/74298
54L.S/74L.5298
548/74S350
541.S/741L.S363
54L.S/74L.S364
54/74365A
54L.S/74LS365A
54/74366A
54L.S/74L.S366A
54/74367A
54LS/74L.S367A
54/74368A
541L.S/74LS368A
54L.S/74LS373
545/74S373
541L.S/74L.S374
54S/74S374
541.8/74L.S375
54L.8/74LS377
541.8/74LS378
541.S/74LS390
541.S/74L.S393
541 S/74LS395A
541.S/74L.8445
541.S/74L.5490

1-4
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4-Bit Bidirectional Universal Shift Register .. ... .. ... ittt ittt ettt iia e 3-346
4-Bit Parallel-Access Shift Register . ... ... ... . i i i it ittt e 3-352
4-Bit Parallel-Access Shift Register .. ... i i i i ittt et ettt et 3-352
4-Bit Parallel-Access Shift Register . ... ... o i i i i i et e ittt 3-352
Presettable 4-Bit Binary Ripple CouNnter ... ... .. i i ittt ittt et et ettt e 3-357
8-Bit Parallel-Access Shift Register . . ... ... i i i it e e ittt i et ettt 3-362
Dual Monostable Multivibrator . . ... .. e e e 3-367
Octal Inverter Buffer (3-State) . . ... ...t i it e et e e e, 3-371
Octal Inverter Buffer(3-State) . .......c.iii i i i it e et e ettt et et s 3-371
Octal Buffer(3-State) ... ... .o i it e e et e e 3-371
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FUNCTION TYPE FAMILIES BITS
STD S LS
54/74
Adders 83 X X 4+ 4+ Carry
Adders 283 X 4+ 4+ Carry
Arithmetic logic unit 181 X X X 4-Bit Binary
Carry lookahead unit 182 X Lookahead Over 16-Bits
Comparator magnitude 85 X X X 4
Encoder, priority 147 X 10-to-4
Encoder, priority 148 X 8-to0-3
Parity generator/checker 180 X 8-Bit Odd/Even
Parity generator/checker 280 X 8-Bit Odd/Even
Shifter 350 X 4-Bit, 4-Way Shifter
COUNTERS ASYNCHRONOUS (RIPPLE)
FUNCTION TYPE FAMILIES MODULO
STD S LS
54/74
Decade 90 X X 2x5
Divide-by-12 92 X X 2x6
Binary 93 X X 2x8
Binary 197 X 2x8
Decade 290 X 2x5
Binary 293 X 2x8
Dual decade 390 X 2x5%x2x%x5
8-bit binary 393 X 16x 16
Dual decade 490 X 10x 10
COUNTERS, SYNCHRONOUS
FUNCTION TYPE FAMILIES COUNTER TYPES
STD S LS
54/74
Decade 160 X X BCD, Master Reset
Binary 161 X X 4-Bit, Master Reset
Decade 162 X BCD, Synchronous Reset
Binary 163 X X 4-Bit, Synchronous Reset
U/D decade 168 X X BCD, Synchronous Expansion
U/D binary 169 X X 4-Bit, Synchronous Expansion
U/D decade 190 X BCD, U/D Mode Control
U/D binary 191 X X 4-Bit, U/D Mode Control
U/D decade 192 X X BCD, Separate U and D Clocks
U/D binary 193 X X 4-Bit, Separate U and D Clocks
U/D decade 568 X BCD, 3-State, Sync and Async Reset
U/D binary 569 X 4-Bit, 3-State, Sync and Async Reset
DECODERS/DEMULTIPLEXERS
FUNCTION TYPE FAMILIES FEATURES
STD S LS
54/74
Dual 1-o0f-4 139 X X Separate Address
Dual 1-of-4 155 X X Common Address
Dual 1-of-4 156 X X Open Collector Outputs
Dual 1-of-4 256 X Active HIGH Outputs
1-0f-8 138 X X 3-Enables
1-0f-8 259 X Active HIGH Outputs
1-0f-10 42 X X BCD, Blank Above “9”
1-0f-10 45 X 80mA, 30V Outputs
1-0f-10 145 X 80mA, 15V Outputs
1-0f-10 445 X 80mA, 7V Outputs
1-0f-16 154 X X 2-Enables
16 Signetics
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INTERFACE
FAMILIES
FUNCTION TYPE FEATURES
STD | S | LS
54/74
Quad Buffer 125 X X | Octal Transceiver, Inverting, Common Enables
Quad Buffer 126 X X | Octal Transceiver, Inverting, Separate Enables
Octal Buffer 240 X | X |Inverting, 3-State Outputs
Octal Buffer 241 X [ X [Non-Inverting, 3-State Outputs
Quad Transceiver 242 X |Inverting, 3-State Outputs
Quad Transceiver 243 X | Non-Inverting, 3-State Outputs
Octal Buffer 244 X | X | Non-Inverting, 3-State Outputs
Octal Transceiver 245 X | Chip Enable and Send/Receive Inputs, 3-State Outputs
Octal D Flip-Flop 273 X { X |Common Clock, Asynchronous Master Reset, Edge-Triggered, MOS Compatible
Octal Transparent Latch 363 X | Common Latch Enable, 3-State Output, MOS Compatible
Octal D Flip-Flop 364 X | Common Clock, Edge-Triggered, 3-State Outputs, MOS Compatible
Hex Buffer/Driver 365A X X | Common Enable, 3-State Outputs, Non-Inverting
Hex Inverter Buffer 366A X X |Common Enable, 3-State Outputs
Hex Buffer/Driver 367A X X | 4-Bit and 2-Bit, 3-State Outputs, Non-Inverting
Hex Inverter Buffer 368A X X | 4-Bit and 2-Bit, 3-State Outputs
Octal Transparent Latch 373 X | X [Independent Latch Enable and Output Enable, MOS Compatible, 3-State
Octal D Flip-Flop 374 X | X [Independent Clock and Output Enable, Edge-Triggered, 3-State
Octal D Flip-Flop 377 X | Common Clock, Clock Enable Input, Edge-Triggered
Octal D Flip-Flop 534 X Common Output Enable, Positive Edge-Triggered Register, 3-State
Octal Bus Transceiver 640 X | PNP Inputs, Inverting 3-State Outputs, Hysteresis
Octal Bus Transceiver 641 X | Open Collector, Non-Inverting, PNP Inputs, Hysteresis
Octal Bus Transceiver 642 X | Open Collector, Inverting, PNP Inputs, Hysteresis
Octal Bus Transceiver 645 X | PNP Inputs, Non-Inverting 3-State Outputs, Hysteresis
8T
Quad Bus Transceiver 26A X 48mA Low-State Drive, 200xA Bus Loading, MOS/CMOS Interface, High Speed,
Inverting
Quad Bus Transceiver 28 X 48mA Low-State Drive, 200xA Bus Loading, MOS/CMOS Interface, High Speed,
Non-Inverting
Hex Buffer 95 X PNP Inputs, High Speed, Common Control Line, MOS/CMOS Compatible
Hex Inverter 96 X PNP inputs, High Speed, Common Control Line, MOS/CMOS Compatible
Hex Buffer 97 X PNP Inputs, High Speed, 2-Bit, 4-Bit Control Line, MOS/ICMOS Compatible
Hex Inverter 98 X PNP Inputs, High Speed, 2-Bit, 4-Bit Control Line, MOS/ICMOS Compatible
Octal Transceiver 125 X | PNP Inputs, 3-State Inverting Outputs, Hysteresis
Quad Transceiver 126 X | PNP Inputs, Separate Send/Receive Inputs, 3-State, Inverting, MOS Compatible
Quad Transceiver 127 X | PNP Inputs, Common Chip Enable and a Send/Receive Input, 24mA Drive
Quad Transceiver 128 X | PNP Inputs, Separate Send/Receive Inputs, 3-State, Non-Inverting,
MOS Compatible
Quad Transceiver 129 X | PNP Inputs, Common Chip Enable and a Send/Receive Input, 25mA Drive
Octal Transparent Latch | S805 X Independent Latch Enable and Output Enable, 3-State Output Buffers,
MOS Compatible
Octal D Flip-Flop S806 X Independent Clock and Output Enable, Positive Edge-Triggered Register,
3-State Output Buffers
Octal Transparent Latch | S807 X Independent Latch Enable and Output Enable, MOS Compatible, 3-State Output
Buffers
Octal D Flip-Flop S808 X Independent Clock and Output Enable, Positive Edge-Triggered Register,
3-State, MOS Compatible
Octal Transparent Latch | S809 X Independent Latch Enable and Output Control, 3-State Inverting Output Buffers
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LATCHES, TRANSPARENT

FAMILIES
FUNCTION TYPE FEATURES
STD S LS
54/74
4-bit D 75 X X True and Compliement Outputs
4-bit D 197 X Also 4-Bit Counter
4-bit D 375 X True and Complement Outputs
4-bit R-S 279 X Switch Debouncer
Dual 4-bit 256 X Addressable
Dual 4-bit 116 X Gated Enable, Master Reset
8-bit D 363 X 3-State, MOS Compatible
8-bit D 373 X 3-State
8-bit 259 X Addressable
8T
8-bit S$805 X Independent Latch Enable, 3-State, MOS Compatible
8-bit S807 X Independent Latch Enable, 3-State, MOS Compatible
8-bit S809 X Independent Latch Enable and Output Control, 3-State, Inverting
AR TIN FVERD
LIIFLEAERD
FAMILIES
FUNCTION TYPE FEATURES
STD s LS
54/74
Quad 2-input 157 X X X True Outputs
Quad 2-input 158 X X X Complement Outputs
Quad 2-input 257 X X 3-State “157,” Buffer Outputs
Quad 2-input 258 X X 3-State “158,” Buffer Outputs
Quad 2-port 298 X X Register Outputs
Dual 4-input 153 X X X Separate Enables
Dual 4-input 253 X X 3-State 153"
8-input 151 X X X True and Complement Outputs
8-input 251 X X 3-State ‘“151,” Buffer Outputs
16-input 150 X True and Complement Outputs
REGISTERS, PARALLEL IN-PARALLEL OUT
FAMILIES
FUNCTION TYPE FEATURES
STD S LS
54/74
4-bit 173 X X 3-State Outputs .
4-bit 175 X X X True and Complement Outputs, MR Input
4-bit 298 X X Multiplex Data Inputs
4x4 170 X X 4-Addressable Register
4x4 670 X 3-State “LS170”
6-bit 174 X X X Master Reset Input
6-bit 378 X Clock Enable Input
8-bit 273 X X Master Reset Input
8-bit 377 X Clock Enable Input
8-bit 364 X 3-State MOS Compatible Outputs
8-bit 374 X X 3-State Outputs
16-bit 172 X 8x 2, Independent Read and Write Ports
8-bit 534 X Common Output Enable, Edge-Triggered, 3-State
8T
8-bit $806 X Independent Clock and Output Enable, 3-State, Edge-Triggered
8-bit $808 X Independent Latch Enable and Output Control, 3-State, Inverting
18 Signetics
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REGISTERS, SHIFT-LOAD

FAMILIES
FUNCTION TYPE FEATURES
STD S Ls
54/74
4-bit 94 X Parallel In-Serial Out
4-bit 95 X X Separate Shift and Load Clocks
4-bit 194 X X X Shift Right/Left Parallel Load
4-bit 195 X X X Shift Right, Parallel Load
4-bit 295 X Shift-Load, 3-State Outputs
4-bit 395 X Expandable Shift, 3-State Outputs
5-bit 96 X X Shift Right, Parallel Load
8-bit 91 X Serial In-Serial Out
8-bit 164 X X Serial in-Parallel
8-bit 165 X Parallel In-Serial Out
8-bit 166 X Parallel In-Serial Out
8-bit 199 X Universal, Reversible, Shift-Load

Signetics - 19






Section 2
TTL User’s Guide

Signetics






LOGIC DIVISION

JANUARY 1982

TTL USER’S GUIDE

INTRODUCTION

The TTL Logic devices described in this
data manual differ widely in function, com-
plexity and performance, but their elec-
trical input and output characteristics are
very similar and are defined and tested to
guarantee compatibility. The data sheets
that make up this book cover four major
categories of TTL circuits and a series of
TTL compatible interface products.

The oldest TTL product category is the
gold-doped double-diffused type which is
made up of the 54/7400 family of devices.
This family reflects the same performance
ranges and differ only in functions and pin
configuration.

The remaining two categories of products
are fabricated with a non-saturating
Schottky clamped transistor technique.
The 54S5/74S00 family of TTL products are
very high performance, high power
devices. The most popular TTL category is
the 54LS/74LS Low Power Schottky fam-
ily. These products feature the perform-
ance of the 54/74 family at about 1/4 the
power.

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings constitute
limiting values above which serviceability
of the device may be impaired. Provisions
should be made in system design and test-
ing to limit voltages and currents as
shown below.

ABSOLUTE MAXIMUM RATINGS

OPERATING TEMPERATURE
AND VOLTAGE RANGES

The nominal supply voltage (Vgc) for all
TTL circuits is+5.0 volts. Commercial
grade parts are guaranteed to perform
with a%£5% supply tolerance (x250mV)
over an ambient temperature range of 0°C
to 70°C.

The Military grade parts are guaranteed to
perform with a+10% supply tolerance
(£500mV) over an ambient temperature
range of —-55°C to +125°C.

The actual junction temperature can be
calculated by multiplying the power dissi-
pation of the device with the thermal resis-
tance of the package and adding it to the
measured ambient temperature Ty or pack-
age (case) temperature Tc. The thermal re-
sistance for the various packages in which
the TTL products are offered is specified
with the Package Information in Section 7
of this manual.

GENERAL TTL CIRCUIT
CHARACTERISTICS

All TTL products are derived from a com-
mon NAND logic structure. The NAND cir-
cuit is actually five subcircuits as shown
in Figure 1 and each performs a separate
function. The input circuit (1) is an AND
gate usually fabricated with a multi-
emitter transistor which characterizes TTL
technology. Many Schottky processed cir-
cuits have been designed with PNP or
diode inputs in order to optimize the
speed/power performance of the circuits.

NAND Gate Example

vce

*Number of inputs depends
on the gate.

Figure 1

The phase splitter (2) provides the inver-
sion and amplification in the circuit. It
determines whether the outputs are active
level HIGH or active level LOW. The level
shifter (3) provides noise immunity be-
tween the HIGH and LOW output levels,
and minimizes the possibility of having
both HIGH level driver (4) and LOW level
driver (5) on simultaneously.

PARAMETER 54/74 548/74S8 54L8/74LS

Vcc supply voltage, continuous (Note a) 7.0V 7.0V 7.0V
Input voltage, continuous (Notes a and b) —-0.5V to +5.5V —-0.5V to +55V —-0.5V to +7.0v®
Input current, continuous —30mA to +5mA —30mA to +5mA —30mA to + 1mA
Voltage applied to HIGH outputs (Note a) —0.5V to Vg -0.5V to 7.0V —0.5V to Vg
Voltage applied to “off” Open Collector outputs -0.5V to 7.0V -0.5V to 7.0V -0.5V to 7.0V

(Notes a and ¢)
Current into LOW standard output, continuous 30mA 40mA 15mA
Current into LOW buffer output, continuous 80mA 100mA 50mA
Operating free air temperature range (Mil) —-55°C to +125°C
Operating free air temperature range (Com’l) 0°C to +70°C
Storage temperature range —-65°C to +150°C

NOTES
a. Voltages are referenced to device ground terminal

b. The following LS device inputs are limited to 5.5V input breakdown: All inputs of LS181, Clock inputs of LS90, LS92, LS93, LS196, LS197, LS290, LS293, LS390, LS393

and LS490.

c. Some open collector devices are specially processed to handle higher output voltages of from 15V to 30V. The Absolute Maximum voltage for these devices is 10% over

the specified Voyr test condition.

Signetics
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TTL INPUT CONFIGURATIONS

a. MULTIPLE EMITTER TRANSISTOR c. SUSBRATE PNP INPUT TRANSISTOR
I vee vee
3 3
-~ {
[ S—
O—
b. PN DIODE INPUT WITH z =
KICKER TRANSISTOR Qi
vee
< d. DIODE CLUSTER INPUTS
:: vee
s
< QK S
[ °
= = Figure 2

The level shifter (3) and HIGH level driver
(4) combine to form an emitter follower cir-
cuit that tracks the voltage at the collector
of the phase splitter. This circuit is usually
designed to drive very heavy capacitive
loads so that the initial rise time of the
output is determined primarily by the rise
time at the phase splitter collector. The
LOW level driver (5) is usually a saturating
transistor for the gold doped process
devices, or a Schottky diode clamped tran-
sistor for the Schottky processed devices.
These output transistors are designed to
sink the rated fan-out current which char-
acterizes the various TTL families.

Input Circuits

The input circuits as described above are
basically AND gate configurations design-
ed with multiple-emitter NPN transistors
(MET), substrate PNP transistors, or var-
ious junction and Schottky diodes as
shown in Figure 2. All of the circuit con-
figurations have very high impedance in
the HIGH state. When the input votlage is
above the circuit threshold voltage, all of
the inputs act like reversed biased diodes.

22

The MET transistors are actually operated
in the inverse mode, but the gain is so low
there is very little current flowing into the
devices.

The LOW level input impedance of the
MET and diode inputs is determined by
the internal pull-up resistor. This resistor
is nominally 2KQ for 54S/74S inputs, and it
is 16KQ to 20KQ for the 54LS/74LS inputs.
Some 54LS/74LS buffer devices have sub-
strate PNP inputs which exhibit very high
impedance at both HIGH and LOW input
logic levels. This is used to minimize the
input load factor and produce better out-
put drive and performance.

The inputs to all Signetics TTL devices
have clamp diodes to ground to minimize
negative ringing effects. These diodes are
designed to operate in the ac mode and
cannot handle heavy dc currents for long
periods.

Output Circuits

The output circuit configurations used for
the TTL products in this manual are shown
in Figure 3. The basic advantages and dis-

Signetics

advantages of each configuration are
given for reference. The different circuits
are used to optimize the functional and
performance requirements of the various
devices, and are not necessarily restricted
to individual TTL families. The pull-down
circuit (not shown) on the base of the LOW
level driver is usually a resistor which
provides a means of turning off the output
transistor. The majority of the 54S/74S and
54L.S/74LS devices use a resistor-transis-
tor network which acts to square-up the
Vin-Vour transfer characteristics of the
device.

A resistive pull-up can be added to any
TTL output circuit increasing Voy to
almost Vg, but only circuits “c,” “d,” and
“‘@” can be pulled higher than V¢, e.g., to
+ 7.0V for driving MOS circuits. Config-
urations “a” and ““b”’ have a diode associ-
ated with the resistor at the output which
clamps the output one diode drop above
Vee- This is an important consideration in
large systems where sections might be
powered down (Vg =0). In this state, the
outputs of circuits “a” and “b” represent
a very low impedance at a fairly low volt-
age (< 1.0V), while the outputs of circuits
*c,” “d,” and “‘e” represent a high impe-
dance and thus a logic HIGH, more appro-
priate for isolation from the rest of the
system.

The output impedance of a typical TTL
device in both the LOW and HIGH state is
shown in Figure 4. In the LOW state, the
output impedance is determined by a sat-
urated transistor (about 82 to 10Q). How-
ever, at very high sinking current, espe-
cially at low temperature, the output
device is not able to stay in saturation and
the output impedance rises as shown.

When switching from the LOW to the
HIGH state, the totem-pole output struc-
ture provides a low output impedance
capable of rapidly charging capacitive
loads. However, charge and discharge cur-
rents must also flow through the Vg and
the ground distribution networks. The Vo
and ground lines should therefore be
short and adequately decoupled.

3-State Outputs

Some of the buffers and registers have
3-state outputs designed for “busing.”
This type of output electrically performs
as a totem-pole output with the additional
feature that the output may be disabled,
neither sinking nor sourcing current. The
3-state outputs are designed to be tied
together, but they are not designed to be
active simultaneously. In order to mini-
mize noise and protect the outputs from
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TTL OUTPUT CONFIGURATIONS

a. DARLINGTON

vce
ADVANTAGE:
High ac drive capability
VoH = VcC -~ VBE atlo = 0
Small size share one
DISADVANTAGE:
Output cannot be pulled higher than one diode drop above VCC

b. 2-STAGE EMITTER FOLLOWER (“DARLINGTON SPLIT")

Vce

c. DARLINGTON WITH RESISTOR TO GROUND

vee

d. TRANSISTOR—DIODE

vee
ADVANTAGE:
Lowest power consumption
Small size
Outputs can be pulled higher than VCC
DISADVANTAGE:
Less ac drive capability

e. OPEN COLLECTOR
vee

ADVANTAGE:
High ac drive capability
VOH = Vcc - VBE atlp = 0
DISADVANTAGE:
Larger than circuit A
Output cannot be pulled higher than one diode drop above vce

ADVANTAGE:
High ac drive capability
Lower VOH = (VCC — 2 VBE) increases speed
Outputs can be pulled higher than Vcc
DISADVANTAGE:
Higher dissipation
Lower noise immunity in the HIGH state

ADVANTAGE:
RL Bussable, allows collector ANDing (Wired-OR)
DISADVANTAGE:
High output impedance in the HIGH state
Slow, especially with capacitive loading
Requires additional resistor

= Figure 3

TYPICAL INPUT/OUTPUT
CHARACTERISTICS
INPUT
—-30—
-20—
-10 -
prmet=s? T I T
i1 2:3 a4 s
H H voLTs
NORMAL :
OPERATING
REGION
70—
80—
mA
mA
60
50
LOW STATE
40
30 RsAT = 80
20
10
J
|
-1 5 6
VOLTS
Q4 NOT
SATURATED
HIGH STATE

OUTPUT

FIGURE 4

Signetics

excessive power dissipation, only one
3-state output should be active at any
time.

DESIGN CONSIDERATIONS

The properties of high speed TTL logic cir-
cuits dictate that some care be used in the
design and layout of a system. Some gen-
eral “design considerations” are included
in this section. This is not intended to be a
thorough guideline for designing TTL sys-
tems, but a reference for some of the con-
straints and techniques to be considered
when designing the system.
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Clamp Diode:Effect on Negative
Input Voltages

All Signetics TTL circuits are provided
with clamp diodes on the device inputs to
minimize negative ringing effects. These
diodes should not be used to clamp nega-
tive dc voltages or long duration negative
pulses especially for 54LS/74LS product.
If the input voltage of an LS device is
taken more than 0.5 volts negative (refer-
enced to the device ground terminal) for
more than 0.5 micro-seconds, it is pos-
sible to activate a parasitic circuit com-
ponent which can cause the HIGH level
output of that gate to degrade sufficiently
to cause a logic error.

Disposition of Unused Inputs

Electrically open inputs degrade ac noise
immunity as well as the switching speed
of a circuit. To optimize performance,
each input must be connected to a low
impedance source. Unused active HIGH
NOR or OR inputs must be returned to
ground or a LOW level output. Unused ac-
tive HIGH NAND or AND inputs should be
maintained at a voltage greater than 2.7V,
but not exceeding the Absolute Maximum
Rating. This eliminates the distributed
capacitance associated with the floating
input, bond wire, and package lead, and
ensures that no degradation will occur in
the propagation delay times.

Possible ways of handling unused inputs
are:

1. Connect the unused active LOW inputs
of the TTL devices to ground. Theactive
HIGH inputs should be tied through a
resistor of from 1K to 10KQ to V. The
unused active HIGH LS inputs can be
tied directly to V¢, as long as the leads
are very short and the supply is ade-
quately decoupled.

2. Connect the unused HIGH input to the
output of an unused gate that is forced
HIGH.

3. Tie unused NAND or AND inputs (multi-
emitter inputs) of non-LS devices to a
used input of the same gate, provided
the HIGH level fan out of the driving cir-
cuit is not exceeded. Note that the
LOW level fan out is not increased by
this connection because the inputs
share a common base pull-up resistor.

NOTE

For 54L.S/74LS devices do not connect multiple inputs of
a common gate together. This would increase the input
coupling capacitance and reduce the ac noise immunity.

2.4

Unused Gates

It is recommended that the outputs of
unused gates be forced HIGH by tying a
NAND gate input or all NOR gate inputs to
ground. This lowers the power dissipation
and supplies a logic HIGH at the gate out-
put which can be used at unused inputs to
other gates.

Increasing Fan Out

To increase fan out, inputs and outputs of
gates on the same package may be paral-
leled. It is advisable to limit the gates be-
ing paralleled to those in a single package
to avoid large transient supply currents
due to different switching times of the
gates. This is not detrimental to the
devices, but could cause logic problems if
the gates are being used as clock drivers.

Isolation Diodes

NEVER REVERSE THE Vcc AND GROUND
POTENTIALS. Catastrophic failure can
occur if more than 100mA is conducted
through a forward biased substrate (isola-
tion) diode.

Input Loading and Output Drive

Characteristics

The logic levels of all the TTL products are
fully compatible with each other. How-
ever, the inputs loading and output drive
characteristics of each of these families is
different and must be taken into consider-
ation when mixing the TTL families in a
system. Table | shows the relative drive
capabilities of each family for the Com-
mercial temperature and voltage ranges.
For Military ranges the 74LS and 74L drive
capabilities must be cut in half. You will
note that the 74LS Buffers have three
times the drive capability of the standard
74LS devices; in fact, they can drive more

loads than any other non-buffer TTL
device.

Mixing TTL Families

Most TTL families are intended to be used
together, but this cannot be done indis-
criminately. Each family of TTL devices
has unique input and output characteris-
tics optimized to get the desired speed or
power features. Fast devices like 54S/74S
are designed with relatively low input and
output impedances. The speed of these
devices is determined primarily by fast
rise and fall times internally as well as at
the input and output nodes. These fast
transitions cause noise of various types in
the system. Power and ground line noise
is generated by the large currents needed
to charge and discharge the circuit and
load capacitances during the switching
transitions. Signal line noise is generated
by the fast output transitions and the
relatively low output impedances, which
tend to increase reflections.

The noise generated by these 54S/74S
devices can only be tolerated in systems
designed with very short signal leads,
elaborate ground planes, and good, well
decoupled power distribution networks.
Mixing the slower TTL families like 54/74
and 54LS/74LS with the higher speed fami-
lies is also possible but must be done with
caution. The slower speed families are
more susceptible to induced nolse than
the higher speed families due to their
higher input and output impedances. The
low power Schottky 54LS/74LS family is
especially sensitive to induced noise and
must be isolated as much as possible
from the 54S/74S devices. Separate or iso-
lated power and ground systems are rec-
ommended, and the LS input signal lines
should not run adjacent to lines driven by
54S/74S devices.

NUMBER OF LOADS DRIVEN
DRIVING 8200
DEVICE AND
74LS 74 74H 74L 748 9300 82S00
74LS 20 5 4 40 4 5 20
*74LS Buffers 60 15 12 120 12 15 60

74 40 10 8 80 8 10 40
74 Buffers 60 30 24 120 24 30 120
74H 50 12 10 100 10 . 12 50
74H Buffers 75 37 30 150 30 37 150
74L 9 2 1 20 1 2 9
74S 50 12 10 100 10 12 50
74S Buffers 150 37 30 160 30 37 150
8200 & 9300 40 10 8 80 8 10 40
82S00 50 12 10 100 10 12 50

*The 74LS Buffers include 3-State outputs except LS253 & LS870
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Mixing 54/74 and 54LS/74LS is less restric-
tive, and the overall system design need
not be so elaborate. Standard two sided
PC boards can be used with good, well de-
coupled power and ground grid systems.
The signal transitions are slower and
therefore generate less noise. However,
good high speed design techniques are
still required, especially when working
with counters, registers, or other devices
with memory.

Clock Pulse Requirements

Most TTL flip-flop circuits are master-
slave devices which makes their clock in-
puts level sensitive. This is an improve-
ment over ac coupled clock inputs, but it
does not make the devices fully insensi-
tive to clock edge rates. The dc level at
which the data in the master (input sec-
tion) is transferred to the slave (output
section) is the normal thresholid voltage
for the devices. For most Signetics TTL
devices this level is 1.4V at 25°C, and it
changes at a rate of about —4mV/°C.

When the clock input reaches the thresh-
old voltage, the internal gates and the
changing outputs start to dump current in-
to the ground lead of the device. If there
are enough internal gates or loaded out-
puts changing at the same time, the chip
ground reference level (and therefore the
clock input reference level) can rise by as
much as 500mV. This ground noise is the
algebraic sum of the internal and external
ground plane noise. If the clock input of a
positive edge triggered device is at or near
the threshold of the device during the
ground noise transient period, it is quite
possible for the internal device to receive
multiple clock pulses.

For this reason the rise time on positive
edge-triggered devices should be less
than the nominal clock to output delay
time measured between the 0.8V and 2.0V
levels of the clock driver. This edge rate is
obtainable from almost any Signetics TTL
device of the same family, as long as it is
driving no more than rated fan out and no
more than 12 to 16 inches of line. When
clock pulses are distributed on lines over
16 inches long, all of the clock inputs
should be clustered at the receiving end of
the line to avoid reflection problems at the
driving end.

Special Note

Some of the Signetics Counters and regis-
ters have been designed with a special
clock buffer that includes a small amount
of hysteresis to minimize clock edge rate
and noise problems. The LS160A, LS161A,

LS162A, LS163A, LS364, and LS374 all
have the special clock buffers to increase
their tolerance of slow positive clock
edges and heavy ground noise.

TTL OUTPUTS TIED TOGETHER

The only TTL outputs that are designed to
be tied together are open collector and
3-state outputs. Standard TTL outputs
should not be tied together unless their
logic levels will always be the same; either
all HIGH or all LOW. When connecting
open collector or 3-state outputs togeth-
er some general guidelines must be
observed:

Open Collector

These devices must be used whenever
two or more OR-tied outputs will be at
opposite logic levels at the same time.
These devices must have a pull-up resistor
(or resistors) added between the OR-tie
connector and Vgg to establish an active
HIGH level. Only special high voltage buf-
fers can be tied to a higher voltage than
Vce. The minimum and maximum size of

the pull-up resistor is determined as
follows:

Vcc(Max) - Vo,
loL = Na(hi)
Vec(Min) - Voy
N1(lon) + Na(lin)

where: g, = Minimum lg_ guarantee or
OR-tied elements.

R(Min) =

R(Max) =

Ny(l;) = Cumulative maximum input LOW
current for all inputs tied to OR-
tie connection.

N(lon) = Cumulative maximum output
HIGH leakage current for all out-
puts tied to OR-tie connection.

No(hy)= Cumulative maximum input
HIGH leakage current for all in-
puts tied to OR-tie connection.

If a resistor divider network is used to pro-
vide the HIGH level, the R(Max) must be
decreased enough to provide the required
(Vow/R(pulil-down)) current.

Minimum propagation delay results when
the minimum value of external pull-up re-
sistor is used in Load Circuit 1, Figure 5.

LOAD CIRCUIT 1

vee

Cr

1

CT = Total Capacitance

SWITCHING DELTA FOR

TURN ON DELAY (Atppy)

ANY INPUT TO OUTPUT,
VERSUS LOAD CAPACITANCE (C1)

25 [
LOAD

2 20 -85

!

z

?- 1 LOAD

] 128°C 25°C

S LOAD 3

=" / 0AD 3 |

=3 L

NERVE” SaEs

| ﬁ_"aall LOAD 1

E s X LOAID 2

3

0O 20 40 60 80 100 120 140 160 180

Ct — LOAD CAPACITANCE - pt

LOAD CIRCUIT 2

LOAD CIRCUIT 3

vee

Cr

I“—’

SWITCHING DELTA FOR
TURN OFF DELAY (Atppn)
ANY INPUT TO OUTPUT,
VERSUS LOAD CAPACITANCE (CT)

40 I
35 0
. 5
c I
1 a0 L
z !
g 25 '-‘-‘?"
E 2 A 48/
£ Jroa0z =" LA~
15 7 25
g LA >

10 =l %
: 7
A LOAD 1 AND 3

5
Z 1
o L

20 40 60 80 100 120 140 160 180
Ct ~ LOAD CAPACITANCE - pf

Figure 5

Signetics

M



LOGIC DIVISION

JANUARY 1982

TTL USER’S GUIDE

Diodes should be fast recovery 1N4376 or
equivalent. External pull-up resistor Load
Circuits 2 and 3 give progressively slower
propagation delays.

3-STATE OUTPUTS

3-State Outputs are designed to be tied
together, but they are not designed to be
active simultaneously. In order to mini-
mize noise and protect the outputs from
excessive power dissipation, only one
3-state output should be active at any
time. This generally requires that the Out-
put Enable signals be non-overlapping.
When TTL decoders are used to enable
3-state outputs, the decoder should be
disabled while the address is being
changed. Since all TTL decoder outputs
are subject to decoding spikes, non-
overlapping signals cannot normally be
guaranteed when the address is changing.

Since most 3-state Output Enable signals
are active LOW, shift registers or edge-
triggered storage registers provide good
Output Enable buffers. Shift registers with
one circulating LOW bit, like the “164” or
194" are ideal for sequential enable
signals. The “174” or ‘273" can be used to
buffer enable signals from TTL decoders
or microcode (ROM) devices. Since the
outputs of these registers will change
from LOW-to-HIGH faster than from HIGH-
to-LOW, the selection of one device at a
time is assured.

POWER SUPPLY DECOUPLING

Power supply capacitance decoupling is
required for any TTL system. Generally
0.014F per synchronously driven gate and
at least 0.14F for each 20 gates is required
regardless of synchronization. Counters
and shift registers are especially suscep-
tible to power and ground line noise. They
should be decoupled with a 0.14F capaci-
tor for each eight internal flip-flops, or one
capacitor for each two devices put as
close as possible to the devices. Buffers
and line drivers should be heavily de-
coupled at the driver power pins, due to

2-6

the large current transients needed to
charge and discharge the lines.

On-Board Regulation

In most digital systems, there is a large
current requirement, and the current sup-
plied usually comes from a main supply.
TTL logic tends to generate current spikes
during switching due to the overlap in con-
duction of both upper and lower transis-
tors, thus creating V¢ noise. An on-board
regulator would not only regulate the
power supplied ot the circuits on-board,
but also would isolate the noise otherwise
propagated to the reset of the system.
Systems designed using this technique
would not need tight regulation on the
main power supply.

LINE DRIVING AND RECEIVING

Open wire connections between TTL cir-
cuits should not be bundled, tied, or
routed together. Instead, point-to-point
wiring should be used, preferably above a
ground plane which reduces coupling be-
tween conductors.

Single line wire interconnections should
not exceed two feet; for wires longer than

TTL DRIVING TWISTED PAIR

15 inches, a ground plane is essential to
provide adequate system performance.
Over 2-foot twisted pairs or coaxial cable
should be used. The characteristic impe-
dance of an open wire over a ground plane
is about 150Q, while for twisted pairs of
#26 wire the impedance is about 120Q. For
added protection against crosstalk, coax-
ial cables can be used but coaxial cables
having very low characteristic impedances
are difficult to drive. For best perform-
ance, coaxial cables with a characteristic
impedance Ry of 100Q should be used.
Resistive pull-ups at the receiving end can
be used to increase noise margins. If
reflection effects are unacceptable, the
line must be terminated in its characteris-
tic impedance. One method is shown in
Figure 6 where the output of the line is
tied to V¢ through a resistor equivalent to
the characteristic impedance of the line.
Therefore, Rp is fairly small, and the
driving gate must sink the current through
it in addition to the current from the inputs
being driven. Terminating the line in a
voltage divider with two resistors, each
twice the line impedance, reduces the
extra sink current by 50%. It is preferable
to dedicate gates solely for line driving if
the line length is in excess of five feet.

Ro = CHARACTERISTIC
IMPEDANCE OF LINE

DATA IN

ENABLE

Ro = Zp

TWISTED PAIR

Ra = RB = 2Zg

Figure 6

vce vee

Ra

Ro

STROBE
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DC SYMBOLS AND DEFINITIONS

Voltages - All voltages are referenced to ground. Negative voltage
limits are specified as absolute values (i.e., —10V is greater than
—=1.0V).

Currents—Positive current is defined as conventional current flow
into a device. Negative current is defined as conventional current
flow out of a device. All current limits are specified as absolute
values.

Vce Supply voltage: The range of power supply volt-
age over which the device is guaranteed to oper-
ate within the specified limits.

Vcp(Max) Input clamp diode voltage: The most negative
voltage at an input when the specified current is
forced out of that input terminal. This parameter
guarantees the integrity of the input diode intend-
ed to clamp negative ringing at the input terminal.

VIH Input HIGH voltage: The range of input voltages
recognized by the device as a logic HIGH.

ViH(Min) Minimum input HIGH voltage: This value is the
guaranteed input HIGH threshold for the device.
The minimum allowed input HIGH in a logic sys-
tem.

ViL Input LOW voltage: The range of input voltages
recognized by the device as a logic LOW.

ViL(Max) Maximum input LOW voltage: This value is the
guaranteed input LOW threshold for the device.
The maximum allowed input LOW in a logic sys-
tem.

VM Measurement voltage: The reference voltage
level on ac waveforms for determining ac perfor-
mance. Usually specified as 1.5V for most TTL
families, but 1.3V for the Low Power Schottky
54L.S/74LS family.

VoH(Min Output HIGH voltage: The minimum guaranteed
HIGH voltage at an output terminal for the speci-
fied output current loH and at the minimum Vg
value.

VoL (Max Output LOW voltage: The maximum guaranteed
LOW voltage at an output terminal sinking the
specified load current I .

VT4 Positive-going threshold voltage: The input
voltage of a variable threshold device which
causes operation according to specification as
the input transition rises from below V1—(Min).

VT- Negative-going threshold voltage: The input
voltage of a variable threshold device which
causes operation according to specification as
the input transition falls from above Vt4(Max).

lcc Supply current: The current flowing into the Vg
supply terminal of the circuit with specified input
conditions and open outputs. Input conditions are
chosen to guarantee worst case operation unless
specified.

h Input leakage current: The current flowing into
an input when the maximum allowed voltage is
applied to the input. This parameter guarantees
the minimum breakdown voltage for the input.

T3] Input HIGH current: The current flowing into an
input when a specified HIGH level voltage is ap-
plied to that input.

L Input LOW current: The current flowing out of an
input when a specified LOW level voltage is ap-
plied to that input.

IOH Output HIGH current: The leakage current flow-
ing into a turned off open collector output with a
specified HIGH output voltage applied. For de-
vices with a pull-up circuit, the IoQ is the current
flowing out of an output which is in the HIGH state.

loL Output LOW current: The current flowing into an
output which is in the LOW state.

los Output short-circuit current: The current flowing
out of an output which is in the HIGH state when
that output is short circuit to ground.

lozH Output off current HIGH: The current flowing into
a disabled 3-state output with a specified HIGH
output voltage applied.

lozL Output off current LOW: The current flowing out
of a disabled 3-state output with a specified LOW
output voltage applied.

Signetics 2.7
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AC SWITCHING PARAMETERS AND DEFINITIONS

fMAX

tPLH

tPHL

tPHZ

tpLz

tpzH

The maximum clock:frequency: The maximum
input frequency at a clock input for predictable
performance. Above this frequency the device
may cease to function.

Propagation delay time: The time between the
specified reference points on the input and output
waveforms with the output changing from the de-
fined LOW level to the defined HIGH level.

Propagation delay time: The time between the
specified reference points on the input and output
waveforms with the output changing from the de-
fined HIGH level to the defined LOW level.

Output disable time from HIGH level of a 3-
state output: The delay time between the speci-
fied reference points on the input and output volt-
age waveforms with the 3-state output changing
from the HIGH level to a high impedance “off”
state.

Output disable time from LOW level of a 3-
state output: The delay time between the speci-
fied reference points on the input and output volt-
age waveforms with the 3-state output changing
from the LOW level to a high impedance “off”
state.

Output enable time to a HIGH level of a 3-state
output: The delay time between the specified
reference points on the input and output voltage
waveforms with the 3-state output changing from
a high impedance “off” state to the HIGH level.

tpzL

th

tg

tw

trec

Output enable time to a LOW level of a 3-state
output: The delay time between the specified
reference points on the input and output voltage
waveforms with the 3-state output changing from
a high impedance “off” state to the LOW level.

Hold time: The interval immediately following the
active transition of the timing pulse (usually the
clock pulse) or following the transition of the con-
trol input to its latching level, during which inter-
val the data to be recognized must be maintained
at the input to ensure its continued recognition. A
negative hold time indicates that the correct log-
ic level may be released prior to the active transi-
tion of the timing pulse and still be recognized.

Setup time: The interval immediately preceding
the active transition of the timing pulse (usually
the clock pulse) or preceding the transition of the
control input to its latching level, during which
interval the data to be recognized must be main-
tained at the input to ensure its recognition. A
negative setup time indicates that the correct
logic level may be initiated sometime after the
active transition of the timing pulse and still be
recognized.

Pulse width: The time between the specified ref-
erence points on the leading and trailing edges of
a pulse.

Recovery time: The time between the reference
point on the trailing edge of an asynchronous
input control pulse and the reference point on the
activating edge of a synchronous (clock) pulse
input such that the device will respond to the
synchronous input.

28
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GATES

54/7400, LS00, S00

Quad Two-Input NAND Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7400 9ns 8mA
74LS00 9.5ns 1.6mA
74500 3ns 15mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%;Tp=0°C1o +70°C | Voo =5V £10%;Ta= —55°C to +125°C
. N7400N ¢ N74LSOON
Plastic DIP N74S00N
. N7400F o N74LSO0F S5400F . S54LS00F
Ceramic DIP N74S00F S54S00F
S5400W ] S54L.S00W
Flatpack S54S00W
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54/74 54/74S 54/74LS
h E : A, B Inputs 1ul 1Sul 1LSul
H H L Y Output 10ul 10Sul 10LSui
H=HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A iy and — 1.6mA Ij, a 54/74S unit load (Sul) is 50xA Iy and
~2.0mA Iy, and 54/74LS unit load (LSul) is 204A Iy and — 0.4mA Iy, .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A -4 3
1 4] Voo ;_—ED°_Y‘3 2 & =
[Z] 13 A 4
3 (Ji D = “
] 1]
A 19
90 G Py i
(<] 5]
A
GND 8 12 Y 12
= = 13:-;DL’_11 13 —_—

Signetics
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GATES 54/7400, LS00, S00

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7400 54/74LS00 54/74S00
PARAMETER TEST CONDITIONS! - UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Vee=MIN, Viu=MIN, [ Mil 24 3.4 25 3.4 25 3.4 v
" output voltage | Vi =MAX, low=MAX [Com’l | 2.4 | 34 27 | 34 27 | 34 v
| MAX Mil 0.2 0.4 0.25 0.4 0.5% V'
LOW:-level Vee=MIN, | loL= S
Voo output voltage | Vy, = MIN Com’l 0.2 0.4 0.35 0.5 0.5 v
loL=4mA | 74LS 0.25 | 0.4 v
VIK :,r;ﬁ)tuatgcelamp Vcc= MIN, ||= IlK -15 -15 -1.2 v
Input current V|=55V 1.0 10 | mA
I, at maximum Vee= MAX -
input voltage V|= 7.0V 0.1 mA
.. HIGH-level Voo = MAX Vi=2.4V 40 A
M input current | "CCT V=27V 20 50 | uxA
LOW-level V=04V -16 -04 mA
e input current | Veo=MAX V,=0.5V —20| mA
Short-circuit Mil | —20 -55 | —20 -100 | - 40 -100 | mA
los output current’ Voo =MAX ,
output curre Com’l | —18 -55 | -20 -100 | - 40 -100 [ mA
Outputs
| 4 8 0.8 1.6 10 16 mA
Supply current CCH  HIGH
ICC (total) VCC= MAX Outputs
I
oL ow 12 22 24 4.4 20 36 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are at Voo =5V, Tp = 25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Voyt= + 0.5V and Vg = Vo MAX + 0.5V. Not more than one
output should be shorted at a time and duration of the short circuit should not
exceed one second. v, Vm m
4. VoL = +0.45V MAX for 54S at Tp = + 125°C only. N l. l
'PHL’i <'PLN-|
Vp = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C, = 15pF, R, =4002 | C_=15pF, R, =2k2 | C,_=15pF, R, =280Q | UNIT
Min Max Min Max Min Max
tpLn . 22 15 45
tonL Propagation delay Waveform 1 15 15 50 ns
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GATES 54/7400, LS00, S00

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 548 74 74LS 74s UNIT

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \
v Input voltage -05to -05to -0.5to -05to —-05to -05to v

N P 9 +55 +7.0 +5.5 +5.5 +7.0 +55

-30to -30to —-30 to -30to -30 to -30 to

Iin Input current +5 +1 +5 +5 1 +5 mA
v Voltage applied to output in HIGH -05to -05to -05to -0.5to -05to -0.5to v

our output state + Vcc +Vee +Vee +Vee +Vee + Ve
Ta Operating free-air temperature range -55to +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max Min | Nom | Max Min | Nom | Max
v Supol " Mil 45 5.0 5.5 45 5.0 5.5 45 5.0 5.5 \"
u voltage
ce pply voTlag Com’'l | 475 | 50 | 625 | 475 | 650 | 5625 | 475 | 50 | 525 v
Vin HIGH-level input voltage 2.0 2.0 20 v
. Mil +08 +0.7 +0.8 Vv
ViL LOW:-level input voltage
Com’l +0.8 +0.8 +0.8 v
hk Input clamp current -12 -18 -18 mA
lon HIGH-level output current — 400 — 400 — 1000 uA
Mil 16 4 20 mA
loL LOW:-level output current
Com’l 16 8 20 mA
. . Mil - 55 +125| -55 +125| -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
VijL= +0.7V MAX for 54S at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90%Y ' W Fo AMP V)
vce vce
NEGATIVE | X VM ™
PULSE 10% 10%
RL ov
PULSE ~ D vour — I-—lTHL(m t'n.n(t')al e
GENERATOR U.T.
— [‘—tumm THL(t)—] ‘-—
90% 90%- AMP (V)
RT cL D POSITIVE
PULSE vm VM
10% - 10% ov
T<T = == = Vm = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vi see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trim | tThL
C = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZoyT of Pulse Generators. 54L8/74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH: tTHL Values should be less than or equal to the table entries. - - -
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LOGIC DIVISION JANUARY 1982

GATE 54/74LS01
Quad Two-Input NAND Gate (Open Collector)
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74LS01 16ns 1.6mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vec=5V £5%;Tp=0°Cto +70°C | Vgc=5V £10%;Tp= —55°Cto +125°C
Plastic DIP N74LSO1N
Ceramic DIP N74LSO1F
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L : PINS DESCRIPTION 54/74LS
::' }: H A, B Inputs 1LSul
H H L Y Output 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74LS unit load (LSul) is 20xA Ijy and — 0.4 mA ).
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

= 7 Ve S8 o s ope
EE) @::1j D o ope
E@ B - o o
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LOGIC DIVISION

JANUARY 1982

GATE

54/74LS01

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54LS 74LS UNIT
Vee Supply voltage 7.0 7.0 v
Vin Input voltage -05t0 +7.0 -05to +7.0 v
Iin Input current -30to +1 —-30to +1 mA
Vout Voltage applied to output in HIGH output state -05to + Ve —-05to + Ve \
Ta Operating free-air temperature range -55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74LS
PARAMETER UNIT
Min Nom Max
v Suppl it Mil 45 5.0 5.5 v
u voltage
ce pply voltag Com'l 4.75 5.0 5.25 v
Vin HIGH-level input voltage 2.0 \
Mil +0.7 \
Vi LOW:-level input voltage
Com’l +0.8 \"
ik Input clamp current -18 mA
Vou HIGH-level output voltage 5.5 \
Mil 4 mA
loL LOW-level output current
Com’l 8 mA
T o ting f It ¢ Mil -55 +125 °C
erating free-air temperature
A perating P Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
o, | w | Hoome — AMP W)
vee vee
NEGATIVE | XYM M
PULSE 10% 10%
RL ov
PULSE -~ vour — L—'THL(") 'TLH(!r)—’l fe—
GENERATOR DUT.
— I«m.mnr) THL(t)—] [——
90% 90%-) AMP (V)
RT CL POSITIVE
PULSE vm M
10%A 0% o
- = = = = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vog; see AG CHARAGTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trin | tTHL
C|_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZoyT of Pulse Generators. 54LSI74LS 3.ov 1MHz 500ns 15ns | 6ns
tTLH, tTHL Values should be less than or equal to the table entries. 545/74S 3.0V 1MHz 500ns 25ns | 25ns
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LOGIC DIVISION JANUARY 1982

GATE 54/74LS01

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
54/74LS01

PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max
lon HIGH-level output current Vee=MIN, V, = MAX, Vo =5.5V 100 A
Mil 0.25 0.4 \'
loL=MAX
VoL LOW-level output voltage Vee=MIN, Viy=MIN Com’l 0.35 0.5 \
loL=4mA 74LS 0.25 0.4 v
Vik Input clamp voltage Vee=MIN, )=l -15 v

Input current at maximum

I input voltage Vee=MAX, V,=7.0V 0.1 mA

hn HIGH-level input current Vo= MAX, V=27V 20 A

I LOW:-level input current Veo=MAX, V|=0.4V -0.4 mA

lccy Outputs HIGH 0.8 1.6 mA

lcc . Supply current (total) Voo = MAX looL_Outputs LOW 24 24 A
NOTES AC WAVEFORM

1. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operating conditions for the applicable type.

2. All typical values are are Vg =5V, To=25°C. WAVEFORM FOR INVERTING OUTPUTS

ViN m \

L'pm.’l "vm-l

VM = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.

Waveform 1

AC CHARACTERISTICS T,=25°C, Vo =5.0V

54LS/74LS
PARAMETER TEST CONDITIONS | C, =15pF, R =2kQ UNIT
Min Max
ten ; 32
t Propagation delay Waveform 1 ns
PHL 28
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LOGIC DIVISION

JANUARY 1982

GATES

54/7402, LS02, S02

Quad Two-Input NOR Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7402 10ns 11mA
74LS02 10ns 2.2mA
74502 3.5ns 22mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%;Ta=0°Cto +70°C | Voo =5V £10%;To= —55°Cto +125°C
. N7402N o  N74LSO02N
Plastic DIP N74S02N
. N7402F o  N74LSO2F
Ceramic DIP N74S02F S54S02F . S54LS02F
Flatpack S54802W . S54L802W
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
t : H PINS DESCRIPTION 54/74 54/74S 54/74LS
H L t A B Inputs 1ul 1Sul 1LSul
H H L Y Output 10ul 10Sul 10LSul
H=HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A l)y and — 1.6mA I, a 54/74S unit load (Sul) is 504A ||y and
—2.0mA ), and 54/74LS unit load (LSul) is 20uA I}y and — 0.4mA Iy, .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 3
3 21 i
(KN 1] Vee 2ED°_Y' 4 =
B i) 78] -t 4 e
o o) A s
Q) A oD o =
=] B .
1 1
anp [7] 5] 12:€D°—Y13 o NE
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LOGIC DIVISION JANUARY 1982

GATES 54/7402, L502, S02

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 54 74 74LS 748 UNIT

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \
-05to -0.5to -05to —-05to -05to -05to

Vin Input voltage +55 +70 +55 +55 +7.0 +55 v
-30to -30to —-30 to -30 to —30 to -30to

hn Input current +5 1 +5 +5 +1 +5 mA

; Voltage applied to output in HIGH -05to —-0.5 to —-05to —-0.5to -05to -05to v

out output state +Veo +Veo +Veo +Vee +Vee +Vee
Ta Operating free-air temperature range -55to +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom [ Max | Min [ Nom | Max | Min [ Nom | Max
Mil 45 5.0 5.5 45 5.0 5.5 45 5.0 55 \
Vee Supply voltage
Com’l | 4.75 5.0 525 | 475 5.0 525 | 4.75 5.0 5.25 '
Vin HIGH-level input voltage 2.0 2.0 2.0 \
. Mil +0.8 +0.7 +0.8 \"
Vi LOW:-level input voltage
Com’l +0.8 +0.8 +0.8 v
hk Input clamp current -12 -18 -18 mA
lon HIGH-level output current —400 — 400 - 1000 A
Mil 16 4 20 mA
loL LOW-level output current
Com’l 16 8 20 mA
. . Mil - 55 +125 | —-55 +125 | -55 +125 °C
Ta Operating free-air temperature "
Com’l 0 70 0 70 0 70 °C
NOTE
V|L= +0.7V MAX for 54S at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
=\ | tw | Loom AMP (V)
vce vce
T NEGATIVE | KYM ™
PULSE
AL 10% 10% ov
PULSE . o o — L—‘THL(N) TLHMtD— |
GENERATOR [ \q -U-T.
— I—fm.u(m THLUD—] |
AMP (V)
90% 90%
RT CL D POSITIVE
PULSE VM VM
I :|: L t R20% ov
= = = = = = VM= 1.3V for 54LS/74LS; V)y = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
Ry_= Load resistor to Vcc; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | triH | tTHL
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZoyT of Pulse Generators. 54L8/74LS 3ov 1MHz 500ns 15ns | 6ns
D = Diodes are 1N916, 1N3064, or equivalent. 545/74S 3.0V 1MHz 500ns 25ns | 25ns
tTLH, tTHL Values should be less than or equal to the table entries.
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LOGIC DIVISION

JANUARY 1982

GATES

54/7402, LS02, S02

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7402 54/74LS02 54/74S02
PARAMETER TEST CONDITIONS? - UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Vee=MIN, Vv =MaX, | Mil 24 3.4 25 3.4 25 3.4 v
% output voltage lon=MAX Com'l| 24 | 34 27 | 34 27 | 34 v
| MAX Mil 0.2 0.4 0.25 0.4 0.5¢ \
LOW-level Vee=MIN, | o= s
VoL output voltage | Vi = MIN Com’l 0.2 0.4 0.35 0.5 0.5 \"
loo=4mA | 74LS 0.25 0.4 )
Vik :,';ﬁ’t‘:gz'amp Voo =MIN, I, = Iic -15 ~15 —12| v
Input qurrent V,=5.5V 1.0 1.0 mA
I, at maximum Voo = MAX
input voltage V,=7.0V 0.1 mA
| HIGH-level Ve = MAX V=24V 40 uA
M input current cc= V=27V 20 50 uA
LOW:-level V=04V -1.6 -04 mA
" input current | Voo =MAX
input cu V,=0.5V -20 | mA
| Short-circuit v MAX Mil -20 -55 | —20 —-100 | —40 —100 | mA
05 output current ce= Com’l | —18 -55 | —20 —-100 | —40 -100 | mA
Outputs
| 8 16 1.6 3.2 17 29 mA
Supply Current CCH  HIGH
loc (total) Voc=MAX Outouts
| utpu
cCL I 'ow 14 27 28 54 26 45 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are at Voo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Voy1= + 0.5V and Vg = Voo MAX + 0.5V. Not more than one
output should be shorted at a time and duration of the short circuit should not
exceed one second. v, m Vm
4. Vo = +0.45V MAX for 548 at Tp = + 125°C only. N L I
'PHL’! "FLN‘I
—_— —
Vout \ M 7 Ym
VM = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Vcc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C_ =15pF, R =4002 | C, =15pF, R =2kQ | C_ =15pF, R, =2800 | UNIT
Min Max Min Max Min Max
teLn . 22 15 5.5
tope Propagation delay Waveform 1 15 15 5.5 ns
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LOGIC DIVISION

JANUARY 1982

GATES

54/7403, S03

FUNCTION TABLE

Quad Two-Input NAND Gate (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
35ns (tp )
7403 B 8mA
5ns (tpLy)
74S03 4508 (top) 13mA

ORDERING CODE

PACKAGES || oo Tac 0°C10 £ 0°C | Voo =5V 2 10%:Tye < 8846 to + 125°C
Plastic DIP N7403N . N74S03N

Ceramic DIP N7403F . N74S03F S5403F

Flatpack S5403W

INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54/74 54/748
:_" t : A B Inputs 1ul 1Sul
H H L Y Output 10ul 10Sul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A Iy and — 1.6mA Iy, a 54/74S unit load (Sul) is 504A iy and
—20mA ).
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A ! 3
o 7] Voo ED,_V:; 2 & Op=
0 o A s
o U “D =B
= = A -1
s & Doy o ope
4 9 : .
oo o =D o
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LOGIC DIVISION JANUARY 1982

GATES 54/7403, S03

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 548 74 748 UNIT
Veo Supply voltage 7.0 7.0 7.0 7.0 v
-05to -05to -05to -05to
Vin Input voltage +55 +55 +55 +55 v
Iin Input current -30 to —-30 to —-30to -30to mA
+5 +5 +5 +5
. . -05to —-05to -05to -0.5to
Vour Voltage applied to output in HIGH output state +Voo +Veo +Vee +Veo v
Ta Operating free-air temperature range —-55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER S4ir4 S4i7as UNIT
Min Nom Max Min Nom Max
v Suppl it Mil 45 5.0 5.5 45 5.0 5.5 \
u voltage
ce PPy voliag Com’l | 475 5.0 5.25 475 5.0 5.25 v
Vi HIGH-level input voltage 20 20 \'
v LOW-level Input volt Mil +0.8 +0.8 \"
-level input voltage
B P 9 Com'l +08 +08 v
hk Input clamp current -12 -18 mA
Von HIGH-level output voltage 5.5 5.5 \"
| LOW:-level output t i 1 20 mA
-level output curren
oL P Com'l 16 20 mA
T o ting t irt ¢ Mil -55 +125 - 55 +125 °C
erating free-air temperature
A P g P Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
=\ | tw W AMP (V)
vce vee
NEGATIVE | VM ™
PULSE
RL 0% 0% ov
puse |on vour — I-—tmum TLHt—| |
GENERATOR D.U.T.
— I——t'rumr) THL(t)—] |~—
90% 90%- AMP (V)
RT cL POSITIVE
PULSE vm vm
10% 10% ov
= = = = = Vpm = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS CAMILY INPUT PULSE REQUIREMENTS
R_ = Load resistor to Vg see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trin | tTHL
C__= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZgyT of Pulse Generators. 54LS/74LS 3.ov 1MHz 500ns 15ns | 6ns
tTLH, tTHL Values should be less than or equal to the table entries. 545/74S 30V 1MHz 500ns 25ns | 25ns
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LOGIC DIVISION JANUARY 1982

GATES 54/7403, S03

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7403 54/74S03
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max | Min | Typ? | Max
lon HIGH-level output current Vec=MIN, V| = MAX, Vo =5.5V 250 250 A
\% LOW-level output voltage | Vgg=MIN, V= MIN, lg = MAX Ml 02 | 04 95 v
-level output volta = V= JloL=
ot P ¢ ce H o Com'l 02 | 04 05 | v
Vik Input clamp voltage Vee=MIN, |= 1k -15 -1.2 \
Input current at maximum _ _
I input voltage Vee= MAX, V,=5.5V 1.0 1.0 mA
. V,=2.4V 40 A
M HIGH-level input current Veeo = MAX
V=27V 50 A
) V,=0.4V -1.6 mA
I LOW-level input current Veeo = MAX
V=05V -20( mA
loch Outputs HIGH 4 8 6 13.2 | mA
lce Supply current (total) Voo = MAX
| Outputs LOW 12 22 20 36 mA
ccL
NOTES AC WAVEFORM

1. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operating conditions for the applicable type.

2. All typical values are at Voo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS

VIN A\ ]
L'PHL'I <'PLH-|
Vour A} \']

Vm = 1.3V for 54LS/74LS, Vg = 1.5V for all other TTL families.

Waveform 1
AC CHARACTERISTICS T,=25°C, Vo =5.0V
54/74 54/74S
PARAMETER TEST CONDITIONS C_=15pF, R, = 4000 C_=15pF, R_ = 2800 UNIT
Min Max Min Max
tpLH . For 54/7403 only, R, = 4kQ 45 75
tenL Propagation delay for tp_ 4. Waveform 1 15 7.0 ns
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LOGIC DIVISION JANUARY 1982
INVERTERS 54/7404, LS04, S04
Hex Inverter
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7404 10ns 12mA
74LS04 9.5ns 2.4mA
74S04 3ns 22mA

FUNCTION TABLE

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

INPUT OUTPUT
A Y
L H
H L

PACKAGES Vee=5V £5%;Tp=0°Cto +70°C | Vgc=5V £10%;Tp= —55°Cto +125°C
. L]
Plastic DIP N7404N N74804':l74LSO4N
Ceramic DIP N7404F o  N74LSO04F S5404F . S54LS04F
N74S04F S54S04F
Flatpack $5404W . S54L.S04W
S54S04W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74S 54/74LS
A Input 1ul 1Sul 1LSul
Y Output 10ul 10Sul 10LSul

H = HIGH voltage level
L = LOW voltage level

PIN CONFIGURATION

NOTE

Where a 54/74 unit load (ul) is understood to be 40xA Iy and — 1.6mA I}, a 54/74S unit load (Sul) is 50xA Iy and

—2.0mA I, and 54/74LS unit load (LSul) is 20uA Ijy and — 0.4mA Iy .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Bl EE R

L L
ninin:

= Ll B E R B

4{Vee

e Lol |

Ll LK

11

A

12

Signetics
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LOGIC DIVISION JANUARY 1982

INVERTERS 54/7404, LS04, S04

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 54S 74 74LS 748 UNIT

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \
-05to ~0.5to -05to -05to -0.5to -0.5to

Vin inpuit voltage +55 +70 +55 +55 +70 +55 v
-30 to -30to -30 to -30to -30to -30 to

hn Input current +5 +1 +5 +5 +1 +5 mA

v Voltage applied to output in HIGH -05to -05 to -05to -0.5 to -05to -05to Y

OUT  output state +Veo +Veoe +Vee +Vee +Veo +Veo
Ta Operating free-air temperature range -55to +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Mil 45 5.0 5.5 4.5 5.0 5.5 45 5.0 5.5 \'/
Vee Supply voltage
Com’l | 4.75 5.0 525 | 4.75 5.0 525 | 475 5.0 5.25 Vv
ViH HIGH-level input voltage 2.0 2.0 2.0 v
) Mil +0.8 +0.7 +0.8 \
Vi LOW:-level input voltage
Com’l +0.8 +0.8 +08 v
hk Input clamp current -12 -18 -18 mA
lon HIGH-level output current — 400 — 400 - 1000 rA
Mil 16 4 20 mA
loL LOW:-level output current
Com’l 16 8 20 mA
X Mil -55 +125 | - 55 +125 | - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
ViL= +0.7V MAX for 543 at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90%)1 . w s AMP (V)
vee vce
T NEGATIVE | XYM V™
PULSE o
RL 0% 0% ov
PULSE ~ DUT o — L—mﬂ.ﬂt) TLH(tr) — —
GENERATOR I ’
-] I—-—rrLH(!r) 'THL(N)-—-1 |—
AMP (V)
90% 90%
RT CL D POSITIVE
PULSE VM VM
]: 10%A . K10% oy
= = = = = = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
RL = Load resistor to Vg; see AC CHARACTERISTICS for value. Amplitude | Rep- Rate | Pulse Width | trun | tTHL
C_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zoyt of Pulse Generators. 54LS/74LS 3.ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 3.0V 1MHz 500ns 25ns | 25ns
tTLH. tTHL Values should be less than or equal to the table entries. -
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LOGIC DIVISION

JANUARY 1982

INVERTERS

54/7404, LS04, S04

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7404 54/74LS04 54/74S04
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Voo = MIN, V, = MAX, Mil 24 34 25 3.4 25 34 \"
OH output voltage lon=MAX Com’l | 2.4 3.4 27 3.4 27 34 v
| MAX Mil 0.2 0.4 0.25 0.4 0.54 Vv
LOW:-level Vee=MIN, | o= s
Voo output voltage | Vi =MIN Com’l 0.2 0.4 0.35 0.5 0.5 "
loo=4mA | 74LS 0.25 0.4 \"
Input clamp _ _
Vik voltage Veo=MIN, I|= 1k -15 -15 -1.2 v
Input current V,=5.5V 1.0 1.0 | mA
l;  at maximum Voo = MAX
input voltage Vi=7.0V 0.1 mA
| HIGH-level Voo MAX V=24V 40 WA
M input current cc= V=27V 20 50 uA
LOW-level V=04V -16 -04 mA
" inputcurrent | Voo = MAX V,=05V -20| mA
| Short-circuit v MAX Mil -20 -55 | -20 -100 | —40 —100| mA
0% output current® ce= Com'l | —18 —55 | —20 -100 | —40 -100 | mA
logn  OutPUts 6 | 12 12 | 24 15 | 24 | mA
I Supplycurrent |\, .\ HIGH
¢ (total) ce= Outputs
|
el ow 18 33 3.6 6.6 30 54 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
[{ ded op ing cc for the ble type.
2. All typical values are at Voo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Voyt= +0.5V and Voo = Vg MAX + 0.5V. Not more than one
output should be shorted at a time and duration of the short circuit should not
exceed one second. Vv —%VM—\:M__
IN
4. VoL = +0.45V MAX for 54S at Tp= + 125°C only. L l
'PHL’l "PLH‘!
Vp = 1.3V for 54LSI74LS, Vjy = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C, =15pF, R =4002 | C_ =15pF, R, =2kQ | C_ =15pF, R =280Q | UNIT
Min Max Min Max Min Max
tpLH 22 15 4.5
tor Propagation delay Waveform 1 15 15 50 ns
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LOGIC DIVISION JANUARY 1982
INVERTERS 54/7405, LS0S5, S05

Hex Inverter (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7405 ?r:‘: ((“;LS) 12mA
741505 1ons EI::*S 2.4mA
74505 fg:s(t(frt:i) 20mA

ORDERING CODE

PACKAGES COMMERCIAL RANGES MILITARY RANGES
Voo =5V £5%;Ta=0°Cto +70°C | Vo =5V =10%;Tp= —55°Cto +125°C
; N7405N e  N74LSO5N
Plastic DIP N74S05N
: N7405F e  N74LSO5F
Ceramic DIP N74S05F

FUNCTION TABLE

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

INPUT OUTPUT
A Y PINS DESCRIPTION 54/74 54/74S8 54/74LS
L H A Input 1ul 1Sul 1LSul
H L Y Output 10ul 10Sul 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A I,y and — 1.6mA Ij, a 54/74S unit load (Sul) is 50xA |y and
—20mA Iy, and 54/74LS unit load (LSul) is 204A I and — 0.4mA Iy, .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1——-IA >o—L2
1 1 Q N2
Eﬁ E Vee 3—|A >°__Y 4 3 a
e Y5 =T
Ej 7 s—2P>oYe _s| Ny
H~ Yk
- :37 o= —A>e ¥4 o o e
] iiﬂ A v il O e
1 10
anp [7] (5] —P—
13 Q N 12
13—A>o—v— 12
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LOGIC DIVISION JANUARY 1982

INVERTERS 54/7405, LS0S, S05

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 54S 74 74LS 748 UNIT

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \"
-05to -05to -05to -0.5to -0.5to -05to

Vin Input voltage +55 +7.0 +55 +55 +70 +55 v
-30to -30to —-30 to —30to -30to -30to

Iin Input current +5 1 +5 +5 1 +5 mA

v Voltage applied to output in HIGH -0.5to -05to -05to —-05to -05to -05to v

out output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range —-55to +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Mil 4.5 5.0 5.5 45 5.0 5.5 4.5 5.0 5.5 v
Vec  Supply voltage
Com'l | 4.75 5.0 525 | 4.75 5.0 5.25 4.75 5.0 5.25 \"
Vi HIGH-level input voltage 2.0 20 2.0 \'
. Mil +0.38 +0.7 +0.8 \"
\ LOW:-level input voltage
Com’l +0.38 +0.8 +038 \
1% Input clamp current -12 - 18 -18 mA
Von  HIGH-level output voitage 5.5 5.5 5.5 \
Mil 16 4 20 mA
loL LOW:-level output current
Com’l 16 8 20 mA
T o ting 1 it ¢ Mil - 55 +125 | —55 +125 | —55 +125 °C
erating free-air temperature
A perating irtemp Com'l| 0 70 | o 70 | o 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
) | tw | foomr AMP (V)
vce vce
NEGATIVE | XYM M
PULSE o
RL 10% 10% oV
use Lo Vour — tTHLOY mnu.)A—l l—
GENERATOR p.u.T.
—]

l——mnuo ATHL(tH—] [.—
AMP (V)
M

90% 90%Y
RT . cL POSITIVE
PULSE M
10%4 - 0% o

- = = = = VM = 1.3V for 54LS/74LS; Vyy = 1.5V for all other TTL families.

INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY - - s
Ry = Load resistor to Vg; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse TLH | tTHL
C = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZoyT of Pulse Generators. 54LS/74LS 3.0v 1MHz S00ns 15ns | 6ns
tTLH tTHL Values should be less than or equal to the table entries. 54S/74S 3.0V 1MHz 500ns 25ns | 2.5ns
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JANUARY 1982

54/7405, LS0S, S05

LOGIC DIVISION

INVERTERS

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

PARAMETER TEST CONDITIONS! 547405 S474LS05 SAT1508 UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
] HIGH-level _ _ _
OH output current Vee=MIN, V| = MAX, Vo = 5.5V 250 100 250 A
| MAX Mil 0.2 0.4 0.25 0.4 05 \%
LOW:-level Veec=MIN, | loL= S
VoL output voltage | Vi =MIN Com’l 0.2 0.4 0.35 0.5 0.5 \%
lo,=4mA | 74LS 0.25 0.4 \Y
Vik L’;‘I’t‘:g‘;'amp Voe=MIN, = I -15 -15 12| v
Input current V=55V 1.0 1.0 | mA
I, at maximum Voo = MAX
input voltage Vi=7.0V 0.1 mA
HIGH-level V=24V 40 A
I . Vee = MAX
M input current ce V=27V 20 50 | uA
LOW-level V=04V -16 -04 mA
I input current Veo=MAX V,=0.5V -20| mA
Outputs
] 6 12 1.2 2.4 9 19.8 mA
Supply Current CCH  HIGH
lce (total) Ve = MAX Outputs
|
cecL LOW 18 33 3.6 6.6 30 54 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are at Voo =5V, To=25°C. WAVEFORM FOR INVERTING OUTPUTS
L'an‘l |<'Pu-|~l
V=13V for 54LSI74LS, V= 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voo =5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C =15pF, R, =400Q | C, =15pF, R =2kQ | C_=15pF, R, =2800 | UNIT
Min Max Min Max Min Max
For 54/7405 only,
:PL“ Propagation delay R = 4kQ for tp . ?g gg ;g ns
PHL Waveform 1 :
3-18 Signetics




LOGIC DIVISION

JANUARY 1982

INVERTER/BUFFER/DRIVERS

54/7406, 07

FUNCTION TABLE

’06 Hex Inverter Buffer/Driver (Open Collector)
'07 Hex Buffer/Driver (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
10ns (tp )
7406 1508 () 31mA
6ns (tpLn)
7407 208 (1) 25mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%;TA=0°Cto +70°C | Voo =5V £10%;Tp= —55°Cto + 125°C
Plastic DIP N7406N . N7407N
Ceramic DIP N7406F . N7407F

'06 07
INPUT | OUTPUT | INPUT | OUTPUT INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
A Y A Y PINS DESCRIPTION 54/74
H L H H A Input 1ul
L H L L Y Output 10ul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40xA I;y and — 1.6mA I, .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
] [12] Vee
Y oo
Ej E:I’J ’06 07 ’06 07
06 ] | A v AN Y
EZYY:'—” et s || ey
[&] [9] 3 AD Y, 3 AD Y . 3 3 "
ano [T EE — ol i N
s—ADo—Ye 5——“D—ye 5] oy g1 oy 2
Y o oH>ets oy, || ope Ao}
Ej ﬁ—'-—?] 11—A>o—v1o 11—A-D—Y1o = o i - o i
07 ] tE 13 O b2 o 2
Ej my 13——A>0—Y12 13_AD—Y12 —I—
] 5]
GND [7] ﬁz]
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LOGIC DIVISION JANUARY 1982

INVERTER/BUFFER/DRIVERS 54/7406, 07

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 74 UNIT
Veo Supply voltage 7.0 7.0 \
Vin Input voltage -05to +55 —05to +55 \
In Input current —30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state —-0.5to +30 —0.5to +30 \
Ta Operating free-air temperature range —-55t0 +125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

54/74
PARAMETER UNIT
Min Nom Max
v s | it Mil 4.5 5.0 5.5 \"
C upply voltage
° Com'l 475 5.0 5.25 v
ViH HIGH-level input voltage 20 v
. Mil +0.8 v
ViL LOW:-level input voltage
Com’| +0.38 v
Ik Input clamp current -12 mA
Vou HIGH-level output voltage 30 \
Mil 30 mA
loL LOW:-level output current
Com’l 40 mA
X . Mil -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
} t { AMP (V)
90% h f90% "
vce vce
NEGATIVE | XYM M
PULSE N o
AL 10% 10%: ov
v v
PULSE N D.UT uT — L—!TML(N) lTLH('v)”I e
GENERATOR R
— TLH(t) THL(t)— e
AMP (V)
90% 90% "
RT CL POSITIVE
PULSE vm VM
0% | W . k10% ov
= = = = = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R_ = Load resistor to Voc; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tyiH | tTHL
C|_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zot of Pulse Generators. 54LS/74LS 3.ov 1MHz 500ns 15ns | 6ns
tTLH. tTHL Values should be less than or equal to the table entries. 545/74S 3.0V 1MHz 500ns 25ns | 25ns
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LOGIC DIVISION

JANUARY 1982

INVERTER/BUFFER/DRIVERS

54/7406, 07

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7406, 54/7407
PARAMETER TEST CONDITIONS' - UNIT
Min Typ? Max
lon HIGH-level output current Voc=MIN, Vi = MIN, V, = MAX, 250 uA
Vou =30V

v MIN, Vi = MIN loL=16mA 0.4 "

VoL  LOW-level output voltage CC_Vu_ =’M:)_(- " | 1oL=30mA Mil 0.7 v
lo=40mA | Com’l 0.7 v

Vik Input clamp voltage Vee=MIN, I;= Ik -15 \

Input current at maximum _ _
I input voltage Voo = MAX, V,=5.5V 1.0 mA
hn HIGH-level input current Vee=MAX, V= 2.4V 40 rA
e LOW:-level input current Vo= MAX, V,=0.4V -1.6 mA
lcch  Outputs HIGH 08 30 48 mA
| Suppl t (total) v MAX lcc.  Outputs LOW 32 51 mA
current (tota =
ce Y cc logn Outputs HIGH | 29 41 mA
lccL  Outputs LOW 21 30 mA
NOTES AC WAVEFORMS
1. For conditions shown as MIN or MAX, use the appro-
priate value specified under recommended operating 06 07

conditions for the applicable type.
2. Al typical values are at Vo =5V, Tp=25°C.

WAVEFORM FOR INVERTING OUTPUTS

WAVEFORM FOR NON-INVERTING OUTPUTS

ViN L m I \'] Vin m m
'Fm.-1 <'pm-| “'PHL’I -'vw*l
Vou‘r_M Vour VM "
Vm = 1.3V for 54LS/74LS: V4 = 1.5V for all other TTL families.
Waveform 1 Waveform 2
AC CHARACTERISTICS T,=25°C, Vo =5.0V
54/7406 54/7407
PARAMETER TEST CONDITIONS C_=15pF, R =110Q C_=15pF, R = 1102 UNIT
Min Max Min Max
teLn . Waveform 1, '06 15 10
tonL Propagation delay Waveform 2, 07 23 30 ns
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LOGIC DIVISION

JANUARY 1982

GATES

54/7408, LS08, S08

FUNCTION TABLE

Quad Two-Input AND Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7408 15ns 16mA
74LS08 9ns 3.4mA
74508 5ns 25mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V £5%;Tp=0°Cto +70°C | Voc =5V £10%;Tp= —55°C to + 125°C
N7408N ¢ N74LSO08N
Plastic DIP N74S08N
. N7408F ¢  N74LS08F
Ceramic DIP N74S08F S54S08F . S54LS08F
Flatpack $54S08W . S54L.S08W

INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L L PINS DESCRIPTION 54174 54/74S 54/74LS
h E :: A, B Inputs 1ul 1Sul 1LSul
H H H Y Output 10ul 10Sul 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40uA Ijy and — 1.6mA I, @ 54/74S unit load (Sul) is 504A Iy and
—20mA Iy, and 54/74LS unit load (LSul) is 204A I and — 0.4mA I .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 1
] 3
O 3] Vee ;ED—Y‘” o &
E@ E A .
— 6
=~ Gy S =l
o m )
A —
=] 7o) 10 s Yg o 8
= @E e T
124 22
GND E El 1GED—1" T 11
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LOGIC DIVISION JANUARY 1982

GATES 54/7408, LS08, S08

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 54S 74 74LS 748 UNIT

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 v
-0.5to -05to -05to —-05to -05to —-05to

Vin Input voltage +55 +7.0 +55 +55 +7.0 +55 v
- - - - t - (o] -

I Input current iosto io1to iosto 3—05 (<] io1t iosto mA

v Voltage applied to output in HIGH -05to -05to -05to -05to -05to -05to v

OUT  output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range -55to +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

54/74 54/74LS 54/74S
PARAMETER - UNIT
Min | Nom | Max | Min [ Nom | Max | Min | Nom | Max
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 \
Vee Supply voltage
Com’l | 4.75 5.0 525 | 475 5.0 525 | 475 5.0 5.25 \
ViH HIGH-level input voltage 2.0 2.0 2.0 \
v LOW-level input volt Mil +0.8 +0.7 +0.8 v
-level input voltage
5 P 9 Com'l +08 +0.8 +0.8 v
lik Input clamp current -12 -18 -18 mA
lon HIGH-level output current - 800 - 400 - 1000 A
| LOW- | output t Mil 16 4 20 mA
-level output curren
o P Com'l 16 8 20 mA
. Mil -55 +125| -565 +125| -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
ViL= +0.7V MAX for 54S at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90%Y ' W | Hoow — AMP L
vce vce
NEGATIVE | KM M
PULSE
RL 10% % ov
VIN Vout L_ R _.l
PULSE DUT - tTHL(Y) TLH(tr) e
GENERATOR e
— '—r«m«m THUt—]
90% 90%-} AMP (V)
RT CL D POSITIVE
PULSE M M
I 10%4 - K10% oy
= = = == = Vm = 1.3V for 54LSI74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vc; see AC CHARACTERISTICS for value. Amplitude | Rep- Rate | Pulse Width | trin | tTHL
C = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZgyT of Pulse Generators. 84LSI74LS aov 1MHz S00ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH, tTHL Values should be less than or equal to the table entries. - .
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LOGIC DIVISION JANUARY 1982

GATES 54/7408, LS08, S08

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7408 54/74L.508 54/74S08
PARAMETER TEST CONDITIONS! - UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Vee=MIN, Viy=MIN, [ Mil 24 34 25 3.4 25 3.4 \
OH output voltage lon=MAX Com’'l | 2.4 34 27 3.4 27 3.4 v
| MAX Mil 0.2 0.4 0.25 0.4 0.54 \
LOW-level Vec=MIN, | foL= ]
VoL output voltage | Vj = MAX Com’l 0.2 0.4 0.35 0.5 0.5 \'4
lo=4mA | 74LS 0.25 0.4 \'
Vik L’;‘,’t‘:gz'amp Vee=MIN, = I -15 -15 —12]| v
Input qurrent V,=5.5V 1.0 1.0 mA
I,  at maximum Voo = MAX
input voltage V,=7.0V 0.1 mA
HIGH-level Vi=2.4V 40 uA
"W input current | Voo= MAX V=27V 20 50 | pA
LOW:-level V=04V -16 -04 mA
h input current Voo =MAX V,=0.5V —20 | mA
\ Short-circuit v MAX Mil -20 ~-55 | —20 -100 | —40 -100| mA
S output current? ce™ Com'l | —18 -55 | —20 -100 | —40 -100 | mA
Outputs
| 1 21 24 48 18 32 mA
. SuPPly Current |, 0\ CCH HIGH
¢ (total) ce” Outputs
|
oL ow 20 33 44 8.8 32 57 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORMS
operating for the appli type.
2. All typical values are at Vo =5V, To=25°C. WAVEFORM FOR NON-INVERTING OUTPUTS
3. lpg is tested with Vo1 = + 0.5V and Voo = Vo MAX + 0.5V. Not more than one
output should be shorted at a time and duration of the short circuit should not
exceed one second. ViN m VM
4. Vo= +0.45V MAX for 54S at Tp = + 125°C only.
L'PHL" L‘PLH"
—\ L—
VM = 1.3V for 54LS/74LS: V) = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voo =5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C, =15pF, R, =400Q | C, =15pF, R  =2kQ | C_ =15pF, R =2800 | UNIT
Min Max Min Max Min Max
teLn . 27 15 7.0
Propagation delay Waveform 1 19 20 75 ns
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LOGIC DIVISION

JANUARY 1982

GATES

54/7410, 54/7411

,LS10,LS11, S10, S11

Triple Three-Input NAND (*10), AND (’11) Gates

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

DELAY (Total)

7410 9ns 6mA

74L810 10ns 1.2mA

74510 3ns 12mA

7411 10ns 11mA

74LS11 9ns 2.6mA

74811 5ns 19mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vec=5V +5%;Ta=0°Cto +70°C | Voo =5V =10%;Tp= —55°Cto +125°C
Plastic DIP N7410N ¢ N74LS10N
10 N74S10N
1 N7411N ¢ N74LS11IN
N74S11N
Ceramic DIP | N7410F o  N74LS10F
1
40 N74S10F S54S10F . S54LS10F
, N7411F N74LS11F
FUNCTION TABLE 1 N7;S11F S5411F . S54S11F
INPUTS OUTPUTS Flatpack
A B c Y(10) YC11) "0 S54S10W o S54LS10W
L L L H L "1 S5411W . S54S11W
L L H H L
H L
e L | INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
: t 'l_-' H t PINS DESCRIPTION 54/74 54/74S 54/74LS
H
H H L H L A-C Inputs 1ul 1Sul 1LSul
H H H L H Y Output 10ul 10Sul 10LSul
H = HIGH voltage level NOTE

L = LOW voltage level

Where a 54/74 unit load (ul) is understood to be 40uA Iy and — 1.6mA Iy, a 54/74S unit load (Sul) is 504A |y and
~2.0mA I, and 54/74LS unit load (LSul) is 204A ljy and —0.4mA I .

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
(KN 14]Vee
Bt
G 2] "10 g} 10 11
10 cx 1]
:@ 5 P I = v =
E E 12 < 12 1"; o 12 E & E
GND [7] B
A 3 3
Ty, ey, || S o
(N 4] Vee 5—C 5—C 5] 5
E:| |i7_3_] o _a N A
= = 10—E8 Yg 102 Yg -9 SR L.
" [ o i 11— 1 il
5] 10
o U
ano (7] (5]
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LOGIC DIVISION JANUARY 1982

GATES 54/7410, 54/7411,1S10, LS11, $10, S11

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 54S 74 74LS 74S UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \"
-0.5to -0.5to -05to —-05to -0.5to -05to
Vin Input voltage +55 +7.0 +55 +55 +7.0 +55 v
| Input current -30 to -30to -30 to -30to -30to -30to mA
IN +5 +1 +5 +5 +1 +5
v Voltage applied to output in HIGH -0.5to -05to -05to -05to -05to -05to v
our output state +Vee +Veo +Vee +Veo +Vee +Veo
Ta Operating free-air temperature range -55t0 +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Mil 45 5.0 5.5 45 5.0 5.5 4.5 5.0 5.5 v
Vee Supply voltage
Com’l | 4.75 5.0 525 | 4.75 5.0 525 | 4.75 5.0 5.25 v
Vi HIGH-level input voltage 2.0 2.0 2.0 v
. Mil +0.8 +0.7 - +0.8 \
ViL LOW:-level input voltage
Com’l +0.8 +0.8 +0.8 v
hk Input clamp current -12 -18 -18 mA
10 - 400 —400 — 1000 A
lon HIGH-level output current
"1 - 800 - 400 - 1000 A
Mil 16 4 20 mA
loL LOW:-level output current
Com’l 16 8 20 mA
) X Mil -55 +125 | —55 +125 | —55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
ViL= +0.7V MAX for 548 at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
oY | w oo WPV
Vce vee
NEGATIVE [ KYM ™
PULSE o
AL 10% 10% ov
puse | N vour — L-mu.(tn tm«m——l —
GENERATOR - D.UT.
— tTLH(tD) tTHL(t)—] |-
90% 90%Y AMP ()
RT CL D POSITIVE
PULSE vm M
10%A . 0% oy
= = = = = = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vc; see AC CHARACTERISTICS for value. Amplitude | Rep. Rato | Pulse Width | tTiH | 'THL
Cy_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZoyT of Pulse Generators. 54L8/74L8 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH: tTHL Values should be less than or equal to the table entries.
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LOGIC DIVISION

JANUARY 1982

GATES

54/7410, 54/7411, 1510, LS11, $10, S11

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7410, 11 54/74LS10, 11 54/74S10, 11
PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Voo = MIN, V) = MAX, Mil 24 3.4 25 3.4 25 3.4 v
OH output voltage | Viy=MIN, loy=MAX [Com'I | 24 | 3.4 2.7 3.4 27 | 34 \
| MAX Mil 0.2 0.4 0.25 0.4 0.54 \"
LOW-level Vee=MIN, [ o= ;
VoL output voltage | Viyr=MIN Com’l 0.2 0.4 0.35 0.5 0.5 \"
loL=4mA | 74LS 025 | 0.4 v
Vik 'v':,‘,’,”a'g‘;'amp Vo= MIN, I= I -15 ~15 12| v
Input current V,=55V 10 1.0 | ma
I, at maximum Ve = MAX
input voltage Vi=7.0V 0.1 mA
| HIGH-level Ve = MAX V=24V 40 uA
H input current cc= V,=27V 20 50 7y
| LOW-level v MAX V=04V ~-1.6 -04 mA
L inputcurrent | "CCT V,=05V -20 | mA
I Short-circuit v MAX Mil -20 ~-55 | —20 -100 | —40 -100 | mA
05 output current? ce= Com’l | —18 —55 | —20 -100 | —40 -100 | mA
locH o™ 3 6 06 | 12 75 | 12 | mA
10
looL Dot 9 | 165 18 | 33 15 | 27 | mA
| Supply current Ve = MAX
CC (total cc=
(total) locn e 6 | 12 18 | 36 135 | 24 | maA
"1
looL Cabuts 15 | 20 33 | 66 24 | 22 | ma
NOTES AC WAVEFORMS
1. For conditions shown as MIN or MAX, use the appro-
priate value under d op ing
conditions for the applicable type. 10 "
2. All typical values are at Voo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS = WAVEFORM FOR NON-INVERTING OUTPUTS
3. lpg is tested with Voyr=+05V and Vcc=Veoe
MAX +0.5V. Not more than one output should be
shorted at a time and duration of the short circuit ViN M m VIN Vm m
should not exceed one second. L '
4. VoL = +0.45V MAX for 54S at T = + 125°C only. tpm~| <lp|_n-1 |-n,,,.,,| Lcm,.l
VouT_U Vour VM m
VM= 1.3V for 54LS/74LS: V) = 1.5V for all other TTL families.
Waveform 1 Waveform 2
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54174 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C, =15pF, R, =4000 | C_ =15pF, R, =2kQ | C, =15pF, R =280 | UNIT
Min Max Min Max Min Max
tpLn . , 22 15 45
tor Propagation delay Waveform 1, '10 15 15 5.0 ns
teLn . , , 27 15 7.0
torn Propagation delay Waveiorm 2, '11 19 20 75 ns
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LOGIC DIVISION

JANUARY 1982

GATES

54/7443,1L513

DESCRIPTION

The 13 contains two 4-input NAND gates
which accept standard TTL input signals
and provide ‘standard TTL output levels.
They are capable of transforming slowly
changing input signals into sharply de-
fined, jitter-free output signals. In addi-
tion, they have greater noise margin than
conventional NAND gates.

Each circuit contains a 4-input Schmitt
trigger followed by a Darlington level
shifter and a phase splitter driving a TTL
totem-pole output.. The Schmitt trigger
uses positive feedback to effectively
speed-up slow input transitions, and pro-
vide different input threshold voltages for
positive and negative-going transitions.
This hysteresis between the positive-
going and negative-going input threshold
(typically 800mV) is determined by resistor
ratios and is essentially insensitive to
temperature and supply voltage varia-
tions. As long as three inputs remain at a
more positive voltage than Vi, qax, the
gate will respond in the transitions of the
other input as shown in Waveform 1.

FUNCTION TABLE

Dual 4-Input NAND Schmitt Trigger

TYPE

DELAY

TYPICAL PROPAGATION

TYPICAL SUPPLY CURRENT
(Total)

7413

17ns

17mA

741813

17ns

3.5mA

ORDERIN

G CODE

PACKAGES

COMMERCIAL RANGES

Ve =5V £5%; To=0°Cto +70°C

MILITARY RANGES
Voo =5V £10%; To = —55°Cto +125°C

Plastic DIP

N7413N o

N74LS13N

Ceramic DIP

N7413F

N74LS13F

S54LS13F

Flatpack

S54LS13W

INPUTS OUTPUT
A B Cc D Y
L X X X m INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
X1 L] x|X H PINS DESCRIPTION 54174 54/74LS
X X v X H | | 1ul 1LSul
X X X L H All nputs u u
‘H H H H L Y Output 10ul 10LSul
L‘ : E(')\\il\ll'v't;u‘aﬂg“eul‘;:l I\I‘VZ;; a54/74 unit load (ul) is understood to be 401A Ijy and — 1.6mA I, and a 54/74LS unit load (LSul) is 20,A I} and
X = Don't care - 0.4mA I)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
M & o
(KN (4] vee 1A 2
6
= ) 22 Y, 4 ~
& 7] &0 8
] m R \
5] [10] 5 —
10 Y 10
(€] g 122 8 2 N8
ano 7] 5] 13 E

3-28

Signetics



LOGIC DIVISION JANUARY 1982

GATES 54/7413, 1813

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 \
-05to -05to -05to -05to
Vin Input voltage +55 +7.0 +55 +7.0 v
-30 to -30 to -30 to -30 to
Iin Input current +5 +1 +5 +1 mA
. . -0.5 to —-0.5to -0.5to -05to
\" Voltage applied to output in HIGH output state
out ge app p p +Vge +Vee +Voo +Voo \
Ta Operating free-air temperature range —-55to0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Mil 45 5.0 5.5 45 5.0 5.5 \
V Supply voltage
e yvortag Com'l | 475 5.0 5.25 475 5.0 5.25 v
Ik Input clamp current —-12 - 18 mA
lon HIGH-level output current — 800 - 400 nA
Mil 16 4 mA
loL LOW-level output current
, Com'’l 16 8 mA
Mil - 55 +125 - 55 + 125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
=\ I tw ~ oo AMP (V)
vee vee
NEGATIVE | KM m
PULSE o
AL 10% 10%7 ov
PULSE A o vour — L——tmmo tTLHtD—  |—
GENERATOR u-T.
— I«tm«m THL(t)—] ‘-—
90% 90%-) AMP ()
RT CL D POSITIVE
PULSE VM VM
:I: 10%A . W | 10% ov
- = = = = = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Ve see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | triH | tTHL
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zoy of Pulse Generators. 54LS/74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 25ns
trLH, tTHL Values should be less than or equal to the table entries.
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LOGIC DIVISION JANUARY 1982

GATES 54/7413,L813

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7413 54/74LS13
PARAMETER TEST CONDITIONS' - - UNIT
Min | Typ? | Max Min | Typ? | Max
Vr, Positive-going threshold Vee=5.0v 1.5 1.7 2.0 1.4 1.6 1.9 v
Vy_ Negative-going threshold Veo=5.0V 0.6 0.9 1.1 0.5 0.8 1.0 Vv
AVy  Hysteresis (V7 —Vy_) Vee=5.0V 0.4 0.8 0.4 0.8 \
Vee= MIN, V, =V Mil 2.4 3.4 25 3.4 Vv
" HIGH-level output voltage cc P T MING
oH P ¢ lon = MAX Com'l | 24 | 34 27 | 34 v
| AX Mil 0.2 0.4 0.25 0.4 \
VoL LOW-level output voltage \y oo MIN, | fo.= Com'l 0.2 0.4 035 | 05 v
1= VT4 MAX
lo=4mA | 74LS 0.25 04 \'
Vik Input clamp voltage Vec=MIN, || =l -15 -1.5 \
Input current at positive- _ _ . _
Irs going threshold Vee=5.0V, V=V, 0.65 0.14 mA
Input current at negative- _ _ = _
- going threshold Vee=5.0V, Vi=Vr_ 0.85 0.18 mA
Input. current at maximum V,=5.5V 1.0 mA
I oo 3 Voo = MAX
input voltage V,=7.0V 0.1 mA
V=24V 40 rA
iy HIGH-level input current Vo= MAX
V=27V 20 WA
I LOW:-level input current Veeo = MAX, V= 0.4V -1.6 -0.4 mA
Short-circuit output Mil -20 -55 -20 -100 | mA
los 3 Vee = MAX
current Com'l | -18 -55 -20 -100 | mA
Outputs
locH  piGH 14 23 2.9 6 mA
lcc  Supply current (total) Vee = MAX
o, Outputs 20 | 32 4.1 7 | ma
et Low :
NOTES ‘ ) AC WAVEFORM
1. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operating conditions for the applicable type. -
2. All typical values are at Voo =5V, T =25°C. Vm= 15V (54/7413), V\y = 1.3V (54LSI74LS13)
3. lpg is tested with Vout = +0.5Vand Ve = Voo MAX + 0.5V. Not more than one
output should be shorted at a time and duration of the short circuit should not
exceed one second.
Viref(H)=1.7V for '13, 1.6V for 'LS13
Viref(L)= 0.9V for '13,0.8V for 'LS13
Waveform 1
AC CHARACTERISTICS T,=25°C, V¢c=5.0V
54/74 54LSi74LS
PARAMETER TEST CONDITIONS C_=15pF, R =400Q C_=15pF, R =2k UNIT
Min Max Min Max
tpLm ) 27 22
tor Propagation delay Waveform 1 22 27 ns
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LOGIC DIVISION

JANUARY 1982

GATES

54/7413,1813

TYPICAL CHARACTERISTICS

Vo OUTPUT VOLTAGE V

(54/74)
THRESHOLD VOLTAGE AND
HYSTERESIS vs
POWER SUPPLY VOLTAGE

Ta 25°C
18 i i
Rl e
va | POSITIVE-GOING THRESHOLD
VOLTAGE. V7
i ] 1

-

NEGATIVE-GOING THRESHOLD

THRESHOLD VOLTAGE AND HYSTERESIS V

1.0 VOLTAGE, V1 —
08
HYSTERESIS. Vy . —V1

06
04
0.2

o

45 175 € 5.25 55

Vee SUPPLY VOLTAGE V

(54/74)
HYSTERESIS vs TEMPERATURE

860

840 | Vcc 5V

830

820

800

790

780

770

SVT—HYSTERESIS (Vy.)—(VT )

760

750
-75 50 -25 o 26 50 75 100 125

TA-FREE AIR TEMPERATURE—"C

(54/74, 54LSIT4LS)

VIN vs VOUT
TRANSFER FUNCTION

V1INPUT VOLTAGE V

Vy—THRESHOLD VOLTAGE—VOLTS
AVT—HYSTERESIS [(VT.)—(VT-)]

Vy—THRESHOLD VOLTAGE—VOLTS
AVT—HYSTERESIS [(Vr.)—(VT-)]

T
vec= 5V

L Ta= 25°C

o 04 0.8 12 16 2

(54LS/74LS)
THRESHOLD VOLTAGE AND
HYSTERESIS vs
POWER SUPPLY VOLTAGE

20 T T
Ta = 25°C
A -
L —t—"1
16
12
VT
|t
08
avy
0.4
as a1s 50 5.25 55

VCC—SUPPLY VOLTAGE—VOLTS

(54LS/74LS)
THRESHOLD VOLTAGE AND
HYSTERESIS vs

AMBIENT TEMPERATURE
2.0 T
[ vee = 5.0v
VT7
16
12
vy
08 i
avy
04
[
75 25 25 75 125

TA—AMBIENT TEMPERATURE—'C
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LOGIC DIVISION JANUARY 1982

SCHMITT TRIGGERS 54/7444,1L514
Hex Inverter Schmitt Trigger
DESCRIPTION TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
S - . DELAY (Total)
The 14 contains six logic inverters which
accept standard TTL input signals and 7414 15ns 31mA
provide standard TTL output levels. They 74LS14 15ns 10mA

are capable of transforming slowly chang-
ing input signals into sharply defined,
jitter-free output signals. In addition, they
have greater noise margin than conven-
tional inverters.

Each circuit contains a Schmitt trigger
followed by a Darlington level shifterand a
phase splitter driving a TTL totem-pole ORDERING CODE

output. The Schmitt trigger uses positive COMMERCIAL RANGES MILITARY RANGES
feedback to effectively speed-up slow in- | PACKAGES | | '_ o', co 7, —0eCt0 +70°C | Voo =5V = 10%; Ty = ~55°C to +125°C
put transition, and provide different input -
threshold voltages for positive and nega- | Plastic DIP N7414N o N74LS14N
tive-going transitions. This hysteresis be- | Ceramic DIP N7414F o  N74LS14F S5414F . S54LS14F
tween the positive-going and negative-
going input thresholds (typically 800mV)is L 'atPack S5414W e S54LS14W
determined internally by resistor ratios
and is essentially insensitive to tempera-
ture and supply voltage variations.
FUNCTION TABLE INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
INPUT OUTPUT -
A Y PINS DESCRIPTION 54/74 54/74LS
0 1 A Inputs 1ul 1LSul
1 0 Y Output 10ul 10LSul
NOTE
Where a 54/74 unit load (ul) is understood to be 40uA I,y and — 1.6mA |, and a 54/74LS unit load (LSul) is 204A I and
~0.4mA Iy,

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

1—2>o Y2
| P
—o
AN Y
3 4
! e Vec —bo— 3 N4
: - ANy Y .
& 7] = Pots ] o
[©] @E AB Y
] [10] ? ¢ A S8
E: ; @E 1—2P>oY 10 o 10
GND 7] (5]
13—“-90”—‘2 3 12
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LOGIC DIVISION

JANUARY 1982

SCHMITT TRIGGERS

54/7414,1514

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 74 74LS UNIT
Ve Supply voltage 7.0 7.0 7.0 7.0 \
—-05to -05to -05to -05to
Vin Input voltage +55 +7.0 +55 +7.0 v
-30to -30 to —-30to -30 to
™ Input current +5 +1 +5 +1 mA
. . —-05to —-05to —-05to -05to
ate
Vour Voltage applied to output in HIGH output st +Vee +Veo +Veo +Vee \
Ta Operating free-air temperature range -55t0 +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v Suppl it Mil 4.5 5.0 55 45 5.0 5.5 \'
u voltage
ce pply voltag Com'l | 475 50 5.25 4.75 5.0 5.25 v
hk Input clamp current -12 -18 mA
lon HIGH-level output current - 800 - 400 rA
| LOW-level output t Mil 16 4 mA
-level output curren
ot P Com'l 16 8 mA
Mil - 55 + 125 ~55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
A W | foom — AMPM
vVce vce
NEGATIVE | KYM vm
PULSE
AL 10% 10% ov
. oo T — l——tmL(u) MLHt—~ b
GENERATOR VT
— r—m.n(m THLA)—] |
0% 90%-} AMP (W)
RT cL D POSITIVE
PULSE vm vm
:[ 10%A . K10% ov
= = = - = = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vgg; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tTin | 'THL
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZoyT of Pulse Generators. 54L5/74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 3.0V 1MHz 500ns 25ns | 25ns
tTLH, tTHL Values should be less than or equal to the table entries.
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SCHMITT TRIGGERS 54/7414,1514

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7414 54/74LS14
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max Min | Typ? | Max
Vt, Positive-going threshold Vee=5.0V 1.5 1.7 2.0 14 1.6 1.9 v
Vy_ Negative-going threshold Voo =5.0V 0.6 0.9 1.1 0.5 0.8 1.0 v
AVy Hysteresis (V1. —V7_) Vee=5.0V 0.4 0.8 0.4 0.8 Vv
Var=MIN, V,= V. Mil 24 3.4 25 3.4 v
v HIGH-level output voltage cc P T MING
on P g lon=MAX Com’l | 24 | 34 27 | 34 v
| MAX Mil 0.2 0.4 0.25 0.4 \"
VoL LOWe-level output voltage \y 20\7 MIN, | o= Com’l 0.2 0.4 0.35 0.5 '
1= VT4 MAX
loL=4mA 74LS 0.25 04 \"
Vik Input clamp voltage Vee=MIN, ||= 1« -15 -15 Vv
Input current at positive- _ _ ~
Ity going threshold Vee=5.0V, Vi=Vy, 0.43 -0.14 mA
Input current at negative- _ _ .
Ir_ going threshold Vee=5.0V, V|=Vy_ 0.56 -0.18 mA
i V,=5.5V 1.0 mA
I !nput current at maximum Veo= MAX |
input voltage V,=7.0V 0.1 mA
V=24V 40 A
hn HIGH:-level input current Vo= MAX
V=27V 20 A
I LOW-level input current Ve = MAX, V,=0.4V -1.2 -0.4 mA
Short-circuit output Mil -20 -55 -20 -100 mA
los 3 Vee = MAX
current Com’l | -18 -55 -20 -100 | mA
lecn 3:‘&‘:"5 2 | 3 86 | 16 | mA
lcc  Supply current (total) Veo= MAX Outputs
utpu
lecL LOW 39 60 12 21 mA
NOTES ‘ AC WAVEFORMS
1. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operaiing conditions for the appiicabie type.
2. Al typical values are at Voo =5V, Tp=25°C. Vm=1.5V for 54/74
3. lpg is tested with Vot = + 0.5V and Vg = Vo MAX + 0.5V. Not more than one Vaw = 1.3V for S4LSITALS
output should be shorted at a time and duration of the short circuit should not == :
exceed one second.
Viref(H) Vire(L)
m Vm
Viret(H)= 1.7V for'14 Viref(L) = 0.9V for 14
1.6V for 'LS14 0.8V for'LS14
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54i74 54LS/74LS
PARAMETER TEST CONDITIONS C_ = 15pF, R =400Q C_=15pF, R = 2kQ UNIT
Min Max Min Max
teLH . 22 22
tons Propagation delay Waveform 1 22 2 ns
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LOGIC DIVISION

JANUARY 1982

SCHMITT TRIGGERS

54/7414,1514

TYPICAL CHARACTERISTICS

Vo OUTPUT VOLTAGE V

(54/74)
THRESHOLD VOLTAGE AND
HYSTERESIS vs
POWER SUPPLY VOLTAGE

TA 25°C
s

(54174, 54LSI74LS)

VIN vs VOUT
TRANSFER FUNCTION

N

| et

14 _POSITWE-GOI"‘G THRESHOLD

>
@
@
o
&
&
w
%
3 VOLTAGE. V'
o 1.2 i 1 4
H NEGATIVE-GOING THRESHOLD
w 10 VOLTAGE. V1=
]
< —
= os —
] HYSTERESIS, V1 , —V1_
o 06
2
2 o4
&
B 02
g€ o
-

[

45 1.75 E 5.25 55

VCC SUPPLY VOLTAGE V

(54/74)
HYSTERESIS vs TEMPERATURE

860
. 840 f-VcC = SV
l
£ 830
'L' 820
- T
> 810 -
173
2 800
&
& 790
13
;' 780
= 770
>
<
760
750

-75 -50 -25 o 2 S0 75
TA-FREE AIR TEMPERATURE—°C

V1INPUT VOLTAGE V

100 125

VT—THRESHOLD VOLTAGE—VOLTS
AVY—HYSTERESIS [(VT.)—(VT-)]

V7—THRESHOLD VOLTAGE—VOLTS
AVT—HYSTERESIS [(VT+)—(VT-)]

T
vee= sv
| Ta= 25°C
0 04 0.8 12 16 2

(54LS/74LS)
THRESHOLD VOLTAGE AND
HYSTERESIS vs
POWER SUPPLY VOLTAGE

20

—
Ta= 25°C
V1Y
’/
16
12
VT
s S
08
avy
0.4
a5 475 5.0 5.25

VCC—SUPPLY VOLTAGE—VOLTS

(54LS/74LS)
THRESHOLD VOLTAGE AND
HYSTERESIS vs
AMBIENT TEMPERATURE

55

20 I

T
Vce = 5.0v

VT
16
1.2
Vy=
0.8 !
AVy
0.4
0
-75 -25 25 7 125

TA—AMBIENT TEMPERATURE—°C
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JANUARY 1982

INVERTER/BUFFER/DRIVERS

54/7416, 17

FUNCTION TABLE

16 Hex Inverter Buffer/Driver (Open Collector)
’17 Hex Buffer/Driver (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
10ns (tpLy)
7416 1508 (tpy) 31mA
6ns (tp.n)
7417 oons () 25mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES | |/ _5V 25%;Tp=0°Cto +70°C | Vgg=5V + 10%; Ty = ~ 55°C to +125°C
Plastic DIP N7416N ¢  N7417N
Ceramic DIP | N7416F o  N7417F

16 17
INPUT | OUTPUT | INPUT | OUTPUT INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
A Y A Y PINS DESCRIPTION 54/74
L H L L A Input 1ul
H L H H Y Output 10ul
H = HIGH voltage leve! NOTE
L = LOW voltage level A 54/74 unit load (ul) is understood to be 404A Ijy and — 1.6mA I .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
0o ) v
zjy o ce
Ej 7] 16 17 16 "7
16 [ EE A Y AD Y
Ej [10] —P 2 ! 2 A > o2 Y > op2
(e] (5] A Y A Y
GeNo[7] f:ﬂ S—DQ—A 3_—‘>—4 =5 93 > 2 o =
5___A>0L5 5—“—>—Ls -l O e & Foy L
(KR 2] Vec 9 8 9 8
E:? ﬁE s—2PTs —2P>Ys T‘ o T) 9 —m
1 2] 11—" ><>—Y 10 11—-|A >—y 10 ] o = e
17 Ej ﬂ‘_—‘l j{ Q 12 _E' Q | 12
Ej mj 13—A>o—v—12 13—‘1>—Y—12
] \EE}
GND[7] B
3-36 Signetics




LOGIC DIVISION

JANUARY 1982

INVERTER/BUFFER/DRIVERS

54/7416, 17

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 74 UNIT
Ve Supply voltage 7.0 7.0 \"
—-05to -05to
Vin Input voltage +55 +55 \
- 30 to -30to
IN Input current +5 +5 mA
Vour Voltage applied to output in HIGH output state -05to +15 -05to +15 \"
Ta Operating free-air temperature range —-55to + 125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74
PARAMETER UNIT
Min Nom Max
v Supbly volt Mil 45 5.0 5.5 Vv
u voltage
ce PPly voltag Com'l 475 5.0 5.25 v
Vih HIGH-level input voltage 20 4
. Mil +0.8 \
ViL LOW:-level input voltage
Com’l +0.8 \
Ik Input clamp current -12 mA
VoH HIGH-level output voltage 15 v
Mil 30 mA
loL LOW-level output current
Com’l 40 mA
K Mil -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
o I tw | ¥ooor AMP (V)
vee vee
NEGATIVE | KM m
PULSE
RL 10% 10%7 ov
PULSE A DUT Vour L—lTHL('l) ATLH(t) —~ —
GENERATOR i
I-—tnn(m THL()—] r-—
90% 90%-} AMP V)
RT CL POSITIVE
PULSE VM M
10%: | W . 10% ov
= = = = = VM = 1.3V for 54LS/74LS; V), = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vgg; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tyiy | tyHL
C = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Rt = Termination resistance should be equal to ZoyT of Pulse Generators. 54LS/74LS 3.ov 1MHz 500ns 15ns | 6ns
tTLH, tTHL Values should be less than or equal to the table entries. 54S/74S 3.0V 1MHz 500ns 25ns | 2.5ns
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LOGIC DIVISION

JANUARY 1982

INVERTER/BUFFER/DRIVERS

54/7416,17

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7416, 5417417
PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max
i Vee=MIN, Vi, = MIN, V = MAX,
lon HIGH-level output current Vou = 15V 250 A
v MIN. V MIN lop=16mA 0.4 v
X cc™ » VIH= , -
VoL LOW:-level output voltage V, = MAX loL=30mA Mil 0.7 \
lo,=40mA | Com’| 0.7 v
Vik Input clamp voltage Vee=MIN, I=lik —15 v
I !nput current at maximum Voo = MAX, V,= 5.5V 1.0 mA
input voltage
M HIGH-level input current Voo = MAX, V= 2.4V 40 A
[ LOW-level input current Voo = MAX, V,=0.4V -16 mA
lcch Outputs HIGH "6 30 48 mA
lcc.  Outputs LOW 32 51 mA
lee Supply current (total) Voo = MAX
lcch Outputs HIGH "7 29 41 mA
lccu  Outputs LOW 21 30 mA
NOTES
1. For conditions shown as MIN or MAX, use the appro- Ac WAVEFORMS
priate value specified under recommended operating 16 47

conditions for the applicable type.
2. All typical values are at Voo =5V, To=25°C.

WAVEFORM FOR INVERTING OUTPUTS

WAVEFORM FOR NON:-INVERTING OUTPUTS

VIiN m A} Vin \{"} M
I“PNL" |“PLN°I L‘wuwl L'PLN-I
Vour_——\v'ﬂ_f‘: Vour m m
VM = 1.3V for 54LS/74LS, V= 1.5V for all other TTL families.
Waveform 1 Waveform 2
AC CHARACTERISTICS T,=25°C, V¢ =5.0V
54/7416 54/7417
PARAMETER TEST CONDITIONS C_=15pF, R =110Q C_=15pF, R =110Q UNIT
Min Max Min Max
teLH . Waveform 1, '16 15 10
tpy. | ropagation delay Waveform 2,17 23 30 ns
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LOGIC DIVISION

JANUARY 1982

GATES

54/7420, 54/7421, LS20, Ls21, S20

FUNCTION TABLE

Dual Four-Input NAND (’20), AND (’21) Gate

TYPICAL PROPAGATION

TYPICAL SUPPLY CURRENT

INPUTS OUTPUTS
A B C D Y(20) Y(21)
L X X X H L
X L X X H L
X X L X H L
X X X L H L
H H H H L H

TYPE DELAY (Total)
7420 10ns 8mA
74L.S20 10ns 0.8mA
74520 3ns 8mA
7421 12ns 8mA
74L821 9ns 1.7mA

ORDERING CODE

PACKAGES COMMERCIAL RANGES MILITARY RANGES
Vee=5Y £5%;Tp=0°Cto +70°C | Voo =5V +10%;To= —55°Cto +125°C
Plastic DIP N7420N e  N74LS20N
'20 N74S20N
21 N7421N o N74LS21N
Ceramic DIP N7420F e  N74LS20F S5420F . S54LS20F
'20 N74S20F S54S20F
21 N7421F o N74LS21F
Flatpack S5420W . S54LS20W
'20 S54520W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74S 54/74LS
A-D Inputs 1ul 1Sul 1LSul
Y Output 10ul 10Sul 10LSul

H = HIGH voltage level
L = LOW voltage level
X =Don't care

PIN CONFIGURATION

NOTE

Where a 54/74 unit load (ul) is understood to be 404A |1y and — 1.6mA 1), a 54/74S unit load (Sul) is 504A I;y and
—2.0mA |, and 54/74LS unit load (LSul) is 204A Ij4 and — 0.4mA I} .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

’20

piciaicizizial

[~
z
o

B

14]Vee

I T BT E B E]

21

elcicicizizia)

2]
z
o

%
%

<
o
o

:
:

I BT E B E ]

’20

o|O|m|>

0O |®|>

21 ’20 ’21
1 1
1A 2 2
Yo 2o )l 4 & P2 &
h 4 4
5 D 3 5
9—A 9 9
s =3 9
Yq 10—2 Y 4 10 , 0
12— 12 B— 1
13 — -
13 13
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LOGIC DIVISION

JANUARY 1982

GATES

54/7420, 54/7424, 1520, LS21, S20

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 54 74 74LS 748 UNIT
Voo Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \'
-0.5to -05to —-05to -05to -05to -05to
Vin Input voltage +55 +7.0 +55 +55 +7.0 +55 v
i Input current -30to -30to -30to —30to -30to -30to mA
IN put curre +5 +1 +5 +5 +1 +5
v Voltage applied to output in HIGH -05to -05to -05to -0.5 to -05to -0.5 to v
OUT  output state +Vec +Vee +Vec +Vec +Vee +Vee
Ta Operating free-air temperature range -55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S8
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
v Suppl 1t Mil 45 5.0 5.5 45 5.0 55 45 5.0 5.5 v
voltage
ce upply 9 Com’l | 475 5.0 5.26 4.75 5.0 5.25 4.75 5.0 5.25 v
ViH HIGH-level input voltage 2.0 20 2.0 v
v LOW-level input volt Mil +08 +0.7 +08 v
-level input voltage
. P ¢ Com'l +0.8 +08 +08 v
hk Input clamp current -12 -18 -18 mA
_ ’20 — 400 — 400 — 1000 uA
lon HIGH:-level output current 21 ~800 ~400 ~1000 WA
i LOW-level outbut ¢ Mil 16 4 20 mA
-level output curren
o P Com'l 16 8 20 | mA
T o ting f irt ¢ Mil - 55 +125 | -55 +125 | —-55 +125 °C
erating free-air temperature
A P ¢ P Com’l | 0 70 0 70 0 70 °C
NOTE
VL= +0.7V MAX for 54S at T = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
= | tw | oo AMP ()
vce vce
NEGATIVE | KM M
PULSE
i 10% 10%7 ov
PuLsE  |_o oo ey — L—lmwn tTLHt—] e
GENERATOR . HTLH( l-muu)——1 Io‘
90% 90% AMP V)
RT CL D POSITIVE
PULSE vm vm
I 10%A . 0% o
= = = =< = V= 1.3V for 54LS/74LS; V)y = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vgc; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tyih | tTHL
Cy_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns ns ns
TICS for value.
Ry = Termination resistance should be equal to ZqyT of Pulse Generators. 54LSI74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH, tTHL Values should be less than or equal to the table entries. -
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LOGIC DIVISION

JANUARY 1982

GATES

54/7420, 54/7421, LS20, LS21, S20

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7420, 21 54/74LS20, 21 54/74S20
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Voo = MIN, V) = MAX, Mil 24 3.4 25 3.4 25 3.4 \
OH output voitage | Vj=MIN, loy=MAX [Com'|| 24 | 34 27 | 34 27 | 34 v
_ Mil 0.2 0.4 0.25 0.4 0.54 v
LOW-level Voc=MIN, | |, = MAX ;
VoL Viu=MIN, Com'l 02 | 04 035 | 05 0.5 v
output voltage Vi = MAX .
L= loL=4mA | 74LS 0.25 | 0.4 v
input clam
Vi vo‘l’tage P Vo= MIN, I= I -15 -15 -12] v
Input current V,=5.5V 1.0 1.0 mA
I,  at maximum Voo = MAX
input voltage V,=7.0V 0.1 mA
N V=24V 40 A
I HIG!: level Voo = MAX | W
input current V=27V 20 50 rA
X V,=0.4V -16 -04 mA
e |LnOWt level . Voo = MAX |
put curren V,=0.5V —-20 | mA
Short-circuit Mil | -20 -5 | —20 —100 | —40 —-100 | mA
los 3 Vee= MAX
output current Com’l | —18 ~-55 | —20 —100 | —40 —100 [ mA
Outputs
lccH 1iaH " 2 4 04 | 08 5 8 mA
oo Outputs 6 | 1 12 | 22 10 | 18 | ma
I Supply current Ve = MAX Low
CC (total) cc= Outputs
'CCH HIGH 1 6 8 1.2 24 mA
Outputs
locL Low 11 | 18 22 | 44 mA
NOTES AC WAVEFORMS
1. For conditions shown as MIN or MAX, use the appro-

@n

priate value specified under recommended operating
conditions for the applicable type.

All typical values are at Voo =5V, Ty =25°C.

los is tested with Voyt= +05V and Vce=Veoe

WAVEFORM FOR INVERTING OUTPUTS

WAVEFORM FOR NON-INVERTING OUTPUTS

MAX + 0.5V. Not more than one output should be Vin M m VIN vm m
shorted at a time and duration of the short circuit L | | L
should not exceed one second. 'PHL‘1 "PLN’I ~tPHL| tPLH
4. VoL = +0.45V MAX for 548 at Tp = + 125°C only. l
Vour__—-\vm__f‘; Vour Vm ™
VM = 1.3V for 54LS/74LS: Vg = 1.5V for all other TTL families.
Waveform 1 Waveform 2
AC CHARACTERISTICS T,=25°C, Vcc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C =15pF, R =400Q | C =15pF, R =2k | C =15pF, R, =280Q | UNIT
Min Max Min Max Min Max
toLn . , 22 15 45
tone Propagation delay Waveform 1, '20 15 15 5.0 ns
teLn Propagation delay Waveform 2, '21 2 15 ns
tpHL 19 20
Signetics 3-41
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LOGIC DIVISION JANUARY 1982
GATE 54/7425
Dual Four-Input NOR Gate With Strobe
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7425 9ns 9mA

LOGIC DIAGRAM

(EACH GATE)

ORDERING CODE

ouTRUT PACKAGES COMMERCIAL RANGES MILITARY RANGES
v Voo =5V £5%;Ta=0°Cto +70°C | Voo =5V £10%; T = —55°Cto +125°C
Plastic DIP N7425N
Ceramic DIP N7425F S5425F
Flatpack S5425W

FUNCTION TABLE

INPUTS OUTPUT
A B C D G Y
T T x T " INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
X
H X X X H L PINS DESCRIPTION 54/74
X | H | X | X |H L A-D Inputs 1ul
X X H X H L
X % X H H L G Input 4ul
L L L L H H Y Output 10ul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A Ijy and — 1.6mA I .
X = Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
3 -—:1 G1 21
o [1] i3] Vee 5 =l 6
= o ] > =
6 3] 7] ¢ 1 1
8 [4] [ a
1 Ll
A5 mE 0 9
v[s B 10 Y - X3
12 2
GND [7] 8] Y 13 )
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LOGIC DIVISION

JANUARY 1982

GATE

54/7425

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 74 UNIT
Vee Supply voltage 7.0 7.0 \
Vin Input voltage -05to +5.5 —-05to +5.5 \'
Iin Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state ~0.5t0 + V¢ —-0.5to + Ve \
Ta Operating free-air temperature range ~55to + 125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74
PARAMETER UNIT
Min Nom Max
v Sunf it Mil 4.5 5.0 5.5 \
u voltage
ce pplyvoltag Com'l 4.75 5.0 5.25 v
ViH HIGH-level input voltage 20 \
. Mil +0.8 \"
Vi LOW-level input voltage
Com’l +038 v
hk Input clamp current -12 mA
lon HIGH-level output current - 800 kA
| LOW:-level output t Ml 1 mA
-level output curren
oL P Com'l 16 mA
T o ting f irt t Mil -55 +125 °C
erating free-air temperature
A perating P Com'l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
o | W | foom — AMPO
vce vce
NEGATIVE | KVM m
PULSE
AL 10% 10%4 ov
PULSE PN vour — l—lmuu) tTLH(t) — fe—
GENERATOR D.u-T.
— r——m.u(m mu.(u)—o’ e
AMP (V)
90% 90%
RT cL D POSITIVE
PULSE VM VM
:[ 10%K | w . k10% ov
- = = == = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL tamilies.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
RL = Load resistor to Vgg; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tyim | trhL
C( = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zoyt of Pulse Generators. 54L8/74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. . 545/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH. tyHL Values should be less than or equal to the table entries.
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LOGIC DIVISION JANUARY 1982

GATE 54/7425

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7425
PARAMETER . TEST CONDITIONS' UNIT
Min Typ? Max
7 HIGH-level output votl Vo= MIN, Vi = MAX, loy = MAX M 24 34 v
-level output votlage = ,ViL= ,lon=
oH P g ce 'L oH Com'l 24 3.4 v
v LOW-level output volt Vee=MIN, V= MIN, lo = MAX il 02 04 v
-level output voltage = ,Vin= L loL=
oL P 9 ce W ou Com'l 0.2 0.4 v
Vik Input clamp voltage Vee=MIN, || =1k -15 \
Input current at maximum _ _
I input voltage Veo=MAX, V,=5.5V 1.0 mA
G input 160 A
™ HIGH-level input current Voo = MAX, V= 2.4V .p #
y Other inputs 40 pA
G input -6.4 mA
I LOW:-level input current Vec = MAX, V,=0.4V P
Other inputs -1.6 mA
Short-circuit output _ Mil -20 -55 mA
los  current® Voo=MAX Com'l | -18 —55 mA
| Outputs HIGH 8 16 mA
lee Supply current (total) Voo = MAX ocH d
lcc. Outputs LOW 10 19 mA
NOTES AC WAVEFORM

1. For conditions shown as MIN or MAX, use the appropriate value specified under

recommended operating conditions for the applicable type.
2. All typical values are at Vo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS

3. lpg is tested with Vo= + 0.5V and Vo = Voo MAX + 0.5V. Not more than one
output should be shorted at a time and duration of the short circuit should not
exceed one second. ViN Vm Vm

L'PHL“I |<'PLN°|

Vpm = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.

Waveform 1

AC CHARACTERISTICS T,=25°C, Vo =5.0V

54/74
PARAMETER TEST CONDITIONS | C_=15pF, R_ =400 UNIT
Min Max
ten Propagation delay Waveform 1 22 ns
tprL 15
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LOGIC DIVISION

JANUARY 1982

GATES

54/7426, 1526

Quad Two-Input NAND Gate (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7426 14ns 8mA
74LS26 16ns 1.6mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Ve =5V £5%;Tp=0°Cto +70°C | Vgc =5V £10%;To = —55°Cto + 125°C
Plastic DIP N7426N e N74LS26N
Ceramic DIP N7426F o  N74LS26F S5426F
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54174 54/74LS
L H H
H L H A, B Inputs 1ul 1LSul
H H L Y Output 10ul 10LSul

NOTE
Where a 54/74 unit load (ul) is understood to be 404A ljy and — 1.6mA I_and a 54/74LS unit load (LSul) is 20xA Iy and
—0.4mA .

H = HIGH voltage level
L = LOW voltage level

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

PIN CONFIGURATION

0] [4]vee ;::D"—Y“ — & Qo >
7o . F ; P
= Ol D o op
] m| A 10
E@ @E 123D°—Y“ | ope
C] 5]

aNo [7] 5] :szo—Yn ":‘? o S
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LOGIC DIVISION

JANUARY 1982

GATES

54/7426, 1526

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 \
-05to -05to -05to -0.5to
Vin Input voltage +55 +7.0 +55 +70 v
-30 to -30to -30to -30to
IiN Input current +5 +1 +5 +1 mA
. . -05to -05to -05to -05to
Vour Voltage applied to output in HIGH output state +15 +15 +15 +15 \
Ta Operating free-air temperature range -55to + 125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER Saira S4I7aLS UNIT
Min Nom Max Min Nom Max
v Supply voltage Mil 45 5.0 5.5 45 5.0 5.5 Vv
u
ce ply voltag Com’l | 475 5.0 5.25 475 5.0 5.25 v
Vi HIGH-level input voltage 20 20 \
Mil +0.8 +0.7 v
Vi LOW:-level input voitage
Com’| +0.8 +0.8 v
hk Input clamp current -12 -18 mA
Vo HIGH-level output voltage 15 15 v
Mil 16 4 mA
loL LOW-level output current
Com’l 16 8 mA
. Mil -55 +125 - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
= , w s AMP (V)
vee vee
NEGATIVE | “KVM AL
PULSE
AL 10% 10%7 o
PULSE ;!q D.U.T oxr — I——'THL(") TLH(tr) —= f—
GENERATOR .l |__.T,_H(,,, ITHL(t) —] r——
90% 90%-) AMP )
RT CL POSITIVE
PULSE ) ]
10%4 - 0% oy
= = = = = VM = 1.3V for 54LS/74LS; V), = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vg; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tri | ‘THL
C|_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zoyt of Pulse Generators. 54LS/74LS 3.0v 1MHz 500ns 15ns | 6ns
tTLH. tTHL Values should be less than or equal to the table entries. 545/74S 3.0V 1MHz 500ns 25ns | 2.5ns
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LOGIC DIVISION

JANUARY 1982

GATES

54/7426,1526

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7426 54/74LS26
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
= Vou =15V 1000 1000 A
low  HIGH-level output current Voo =MIN, oH a
Vi =MAX Vou= 12V 50 50 uA
| MAX Mil 0.2 0.4 025 | 04 \"
VoL LOW:-level output voltage \(/ccf m::‘ o= Com’l 0.2 0.4 035 | 05 \
H=
loL=4mA 74LS 025 | 0.4 \
Vik Input clamp voltage Veec=MIN, || =1 -15 -15 v
i V,=5.5V 1.0 mA
i !nput current at maximum Voo = MAX |
input voltage V,=7.0V 0.1 mA
. V=24V 40 nA
hn HIGH:-level input current Voo = MAX
V=27V 20 A
e LOW:-level input current Voo =MAX, V,=0.4V -1.6 —-04| mA
I Outputs HIGH 4 8 0.8 1.6 mA
lcc Supply current (total) Vo= MAX cen P
lcc.  Outputs LOW 12 22 24 4.4 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
recommended operating conditions for the applicable type.
2. Al typical values are at Voo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS
L'PHL-I I-'pm’l
Vm = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54LS/74LS
PARAMETER TEST CONDITIONS C_=15pF, R = 1kQ C_=15pF, R = 2kQ UNIT
Min Max Min Max
tpLH ’ 24 32
tone Propagation delay Waveform 1 17 28 ns
Signetics 3-47
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LOGIC DIVISION

GATES

FUNCTION TABLE

JANUARY 1982

54/7427, 1527
Triple Three-Input NOR Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7427 9ns 13mA
74L827 10ns 2.7mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voe=5V £5%; Tp=0°Cto +70°C | Vg =5V £10%; Ty = —55°Cto +125°C
Plastic DIP N7427N o  N74LS27N
Ceramic DIP | N7427F o  N74LS27F

INPUTS OUTPUT
A B c Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L >l2 'l_-‘ :'_' PINS DESCRIPTION 54/74 54/74LS
))2 H X L A-C Inputs 1ul 1LSul
H X X L Y Output 10ul 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A Ijy and — 1.6mA )| , a 54/74LS unit load (LSul) is 204A iy and
X = Don’t care —0.4mA ||L.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A -
8 Y 2 > N 12
0 [14] vee 2 12 -l ' °
gLt o< =
AUk . |
=] | 4B 6 4] NG
=] @ 5-C 3
6 E] 9 A 9]
GND[7 5] 10-2 g 1o 8
1-2 -y
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LOGIC DIVISION

JANUARY 1982

GATES

54/7427, 1527

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 \
-05to -05to -05to -05to
Vi Inputvoltage +55 +70 -55 +7.0 v
-30to -30 to -30 to —30to
™ Input current +5 +1 +5 +1 mA
. . -05to -05to -05to -05to
Vour Voltage applied to output in HIGH output state +Voe +Voo +Voo +Vee \"
Ta Operating free-air temperature range -55t0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v Supp " Mil 45 5.0 5.5 45 5.0 55 \
u voltage
ce PPl 9 Com’l 4.75 5.0 5.25 4.75 5.0 5.25 \
Vi HIGH-level input voltage 2.0 2.0 \
Mil +0.8 +0.7 A
ViL LOW:-level input voltage
Com’l +0.8 +0.8 \
hk Input clamp current -12 -18 mA
lon HIGH-level output current - 800 — 400 rA
Mil 16 4 mA
loL LOW:-level output current
Com’l 16 8 mA
Mil -55 +125 -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90%Y f w | ¥ 90% AMP (V)
vee vce
NEGATIVE | XYM m
PULSE 10% 10%
RL ov
PULSE P vour - L'THL(") TLH(t) — [
GENERATOR DUT.
— l-—!TLH(tr) !THL(N)—-l e
90% 90% AMP )
RT CL D POSITIVE
PULSE vm vm
10%A . K10% v
= = = = = = Vm = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vo; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trin | tTHL
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zo1 of Pulse Generators. 54LSI74LS 3.ov AMi2 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH, tTHL Values should be less than or equal to the table entries. - - :
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LOGIC DIVISION JANUARY 1982

GATES 54/7427,1527

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7427 54/74LS27
PARAMETER TEST CONDITIONS! - UNIT
Min | Typ? | Max | Min | Typ? | Max
v HIGH-level output volt Vo= MIN, V= MAX, Igy = MAX Mi_| 24 | 34 25 | 34 v
-level output voltage = s = s =
OH P 9 ce v oH Com'l | 24 | 34 27 | 34 v
| MAX Mil 0.2 0.4 025 | 04 \%
Vo  LOW-level output voltage \(lccf m:: o= Com'l 02 | 04 035 | 05| Vv
H=
lo=4mA | 74LS 025 | 04 -V
Vik Input clamp voltage Veec=MIN, |;=1k -15 -15 \
i V,=5.5V 1.0 mA
I !nput current at maximum Voo = MAX |
input voltage V,=7.0V 0.1 mA
. V,=2.4V 40 pA
Iy HIGH-level input current Vec = MAX
V=27V 20 rA
e LOW-level input current Veo = MAX, V= 0.4V -16 -04| mA
| Short-circuit output v Mil | -20 -55| -20 —100| mA
os 3 cc=MAX
current Com’l | — 18 -55| -20 -100f mA
lcch  Outputs HIGH 10 16 20 4 mA
lee Supply current (total) Vo= MAX
lcc.  Outputs LOW 16 26 3.4 6.8 mA
NOTES _ . AC WAVEFORM
1. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operating conditions for the applicable type.
2. All typical values are at Vg =5V, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Vo1 = + 0.5V and Vg = Voo MAX + 0.5V. Not more than one
output should be shorted at a time and duration of the short circuit should not
exceed one second. Vin m m
I"PHL‘l "PLN‘1
VM = 1.3V for 54LS/74LS, V= 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS
PARAMETER TEST CONDITIONS C, =15pF, R = 4000 C,_=15pF, R =2k UNIT
Min Max Min Max
teLn Propagation delay Waveform 1 15 15 ns
tpHL 1 15
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e ——————————————————————————————
BUFFER 54/7428

Quad Two-Input NOR Buffer
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7428 7ns 23mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V £5%;Tp=0°Cto +70°C | Voc =5V £10%; Ty = —55°Cto + 125°C
Plastic DIP N7428N
Ceramic DIP N7428F
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54/74
l: }: lL- A B Inputs 1ul
H H L Y Output 30ul
H=HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40A 1)y and — 1.6mA I .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 3 > 1
[Km 14]Vee :ED.,_V1 _2| <! > pL
A — 4
2= Qe Ep =
] 1] 8
A —
E@ [10] 8 B[ Yo—Y-10 9 20
A 1
ano [7} o :;ED:——‘H: o] 13
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LOGIC DIVISION JANUARY 1982

BUFFER 54/7428

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 74 UNIT
Vee Supply voltage 7.0 7.0 Vv
Vin Input voltage ~05to +55 —05to +5.5 \
Iin Input current -30to +5 -30to +5 mA
Vout Voltage applied to output in HIGH output state -05t0 + Vo —-05t0 +Vgg \
Ta Operating free-air temperature range -55to +125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

54/74
PARAMETER - UNIT
Min Nom Max
v Subbl it Mil 4.5 5.0 5.5 V'
c upply voltage
© Com’l 4.75 5.0 5.25 v
ViH HIGH-level input voltage 2.0 \'
] Mil +038 v
Vi LOW:-level input voltage
Com’l +0.8 \
hk Input clamp current -12 mA
lon HIGH-level output current — 2400 A
Mil 48 mA
loL LOW-level output current -
Com’l 48 mA
] ] Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
} t i AMP (V.
90%. e F90% v
vce vce
NEGATIVE | KM M
PULSE .
/o 10%
AL 10% /o ov
Vi Vi
PULSE A o— ouT = L—'THL(") ITLH(t) —| F—
GENERATOR - e
‘——'TLH(lr) THLUMD—] |
AMP (V]
90% 90%-} w
RT CL D POSITIVE
PULSE vm M
o
10%A" | 'w ' K10% oy
= = = == = VM = 1.3V for 54LS/74LS; Vi = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R|_= Load resistor to Vg see AC CHARACTERISTICS for value. Amplitude | Rep- Rate | Pulse Width | trih | tTHL
C_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zqyt of Pulse Generators. 54LS/74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. ) 545/74S 30V 1MHz 500ns 25ns | 25ns
tTLH, tTHL Values should be less than or equal to the table entries.
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BUFFER

54/7428

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7428
PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max
v HIGH-level output voltage Vo= MIN, V= MAX, loy = MAX Mi 24 34 v
- utpu = , = y =
o P ce v o Coml | 24 3.4 v
\" LOW:-level output voltage \ MIN, V, MIN, | MAX Mil 02 04 v
-le utpu = ) = s =
o P g ce ™ ot Com'l 0.2 0.4 v
Vik Input clamp voltage Vee=MIN, ||=1k -15 v
Input current at maximum _ _
Iy input voltage Voo = MAX, V,=5.5V 1.0 mA
hn HIGH:-level input current Voo = MAX, V=24V 40 rA
I LOW-level input current Voo = MAX, V,=0.4V -1.6 mA
-ci Mil -70 - 180 mA
los Short: cnarcult output Voo = MAX
current Com’l -70 —180 mA
lccy  Outputs HIGH 12 21 mA
lec Supply current (total) Veeo = MAX
lcc  Outputs LOW 33 57 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operating conditions for the applicable type. AC WAVEFORM
2. All typical values are at Voo =5V, Tp=25°C.
3. lpg is tested with V, =+ 0.5V and Vg = Voo MAX + 0.5V. Not more than one
oou?put should be sr?ol:tTed at a time andcguva!ico% of the short circuit should not WAVEFORM FOR INVERTING OUTPUTS
exceed one second.
I—'pm’l L'Pm'i
VM = 1.3V for 54LS/74LS, Vg = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74
PARAMETER TEST CONDITIONS R =1330 UNIT
Min Max
teLH A Waveform 1 9.0
tone Propagation delay C,=50pF 12 ns
teLH . Waveform 1 15
tone Propagation delay C, = 150pF 18 ns
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54/7430, LS30

S —

Eight-Input NAND Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7430 1ins 2mA
74LS30 11ns 0.5mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RA
PACKAGES Voo =5V £5%;Tp=0°Cto +70°C | Voc=5V £10%;Tp= —5Ns?cEti +125°C
Plastic DIP N7430N e  N74LS30N
: Ceramic DIP N7430F e  N74LS30F S54LS30F
FUNCTION TABLE Flatpack S54LS30W
) 'INPUTS OUTPUT
A|B|C|D|E|F|G|H Y
LIXIX|X]|X|X|X]X H
XILIX]IX]|X|X]|X]|X H
X|X|LIX|X|X[X]X H
XX H
XIS IXIXIX | R | INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
X|X[X|X[X]|LX]X H PINS DESCRIPTION 54/74 54/74LS
i i ))2 )): § § )L( )L( : A-H Inputs 1ul 1LSul
HIHIH|H|H|[H]|H|H L Y Output 10ul 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40uA Ijy and — 1.6mA Ij; , and 54/74LS unit load (LSul) is 20xA Iy and
X =Don't care —04mA 1.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
1 4] Vee 1A 2 &
[Z [13] 2—B 3
X [72] — a
=] m} ; E A s N
E_Tl—] l_ [10] 6 ; 6
EJ 5] :; H 11
GND [7] 5] 12
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LOGIC DIVISION JANUARY 1982

GATES 54/7430, LS30

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 Y
-05to —-05to -05to -05to
Vin Input voltage +55 70 +55 +7.0 v
—-30to —30 to -30to —-30 to
IN Input current +5 +1 +5 +1 mA
. . -05to -05to -05to -0.5to
Vour Voltage applied to output in HIGH output state +Vee +Vee +Vee +Voe Vv
Ta Operating free-air temperature range -55t0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
y Supply volt Mil 45 5.0 5.5 45 5.0 55 \"
u voltage
o pply vollag Com’l | 475 5.0 5.25 4.75 5.0 5.25 v
Vi HIGH-level input voltage 20 2.0 Vv
. Mil +0.8 +0.7 Vv
Vi LOW-level input voltage
Com’l +0.8 +0.8 v
ik Input clamp current -12 -18 mA
lon HIGH-level output current - 400 - 400 rA
Mil 16 4 mA
loL LOW-level output current
Com’l 16 8 mA
. . Mil - 55 +125 -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90% l W | Feo% AMP V)
vce vce
NEGATIVE | KYM ™
PULSE o o
AL 10% 10% ov
PuLSE |_ra o vour — an(u) tTLHt—] e
GENERATOR — tTLH(t) THLM—
90% 90%-Y AMP (¥
RT CL D POSITIVE
PULSE VM vm
I 10%A - X 10% ov
= = = = = = Vm = 1.3V for 54LS/74LS; V= 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vog; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tTiw | tThe
C|_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZgT of Pulse Generators. 54LST4LS 3ov MHz 500ns 15ns 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 25ns
tTLH: tTHL Values should be less than or equal to the table entries.
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GATES 54/7430, LS30

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7430 54/74LS30
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
\% HIGH-level output volt Vo= MIN, V)= MAX, loy = MAX Ml | 24 | 84 25 | 34 v
-level output voltage = , VL= , lon=
OH P B ce - oH Com'l | 24 | 34 27 | 34 v
| MAX Mil 0.2 0.4 0.25 0.4 \
VoL  LOW-level output voltage \(lcci hMA::’ o= Com’l 02 | 04 0.35 | 05 v
H=
lou=4mA | 74LS 025 | 04 | V
Vik Input clamp voltage Vee=MIN, I|= Ik -15 -15 v
i V,=5.5V 1.0 mA
I !nput current at maximum Voo = MAX !
input voltage V,=7.0V 0.1 mA
. V,=24V 40 rA
M HIGH-level input current Voo = MAX
V=27V 20 A
Iy LOWe-level input current Ve = MAX, V,=0.4V -16 -04 | mA
Short-circuit output Mil 1 -20 -5 | -20 —100] mA
los 3 Vee=MAX
current Com’l |-18 -55 | -20 —-100| mA
lccn  Outputs HIGH 1 2 035 | 05 | mA
lec Supply current (total) Vee = MAX
lccu  Outputs LOW 3 6 06 | 1.1 | mA
NOTES AC WAVEFORM

. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operating conditions for the applicable type.

. All typical values are at Voo =5V, To=25°C. WAVEFORM FOR INVERTING OUTPUTS
10g is tested with Vo = + 0.5V and Ve = Vo MAX + 0.5V. Not more than one

output should be shorted at a time and duration of the short circuit should not

exceed one second. ViN m m
L'PHL" l-lvm—l

Vour m m

Vm = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.

w N

Waveform 1
AC CHARACTERISTICS T,=25°C, V¢c=5.0V
54/74 54/74LS
PARAMETER TEST CONDITIONS C_=15pF, R_ =400Q C_=15pF, R, =2kQ UNIT
Min Max Min Max
tpLh . 22 15
tor Propagation delay Waveform 1 15 20 ns

3-56 Signetics



LOGIC DIVISION JANUARY 1982
GATES 54/7432,1532, S32
Quad Two-Input OR Gate
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7432 12ns 19mA
74LS32 14ns 4.0mA
74832 4ns 28mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%;Tp=0°Cto +70°C | Voc=5V £10%;Tp= —55°Cto +125°C
. N7432N « N74LS32N
Plastic DIP N74S32N
. N7432F . N74LS32F
Ceramic DIP N74S32F S5432F . S54LS32F
Flatpack S5432W . S54LS32wW
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L L PINS DESCRIPTION 54/74 54/74S 54/74LS
h E : A B Inputs 1ul 1Sul 1LSul
H H H Y Output 10ul 10Sul 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A Ijy and - 1.6mA ljL, @ 54/74S unit load (Sul) is 504A Ijy and
—2.0mA ), and a 54/74LS unit load (LSul) is 20xA )y and — 0.4mA Iy, .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A -
1 21 3
(KN 4] Vee 2ED_V 8 —4
0 A 1
o Ok D 1+
& ) s R
] o 1OED—v 8 19 -
] 5]
A 12
wa T B =S
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LOGIC DIVISION

JANUARY 1982

GATES

54/7432,1832, $32

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 54S 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 '
-05to -05to -05to -0.5to -05to -05to
Vin Input voltage +55 +7.0 +55 +55 +7.0 +55 v
-30 to -30 to -30 to -30to -30to -30to
In Input current +5 1 +5 +5 +1 +5 mA
v Voltage applied to output in HIGH -05to -05to —-05to -05to —-05to -05to v
OUT  output state +Vee +Vee + Ve +Vge +Vee +Vee
Ta Operating free-air temperature range ~-55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min [ Nom | Max
y —_— it Mil 4.5 5.0 5.5 45 5.0 5.5 45 5.0 5.5 v
u voltage
ce pply voltag Com'l 475 | 50 [ 525 [475 ] 50 [ 5625 | 475 | 50 | 525 v
Viu HIGH-level input voltage 2.0 2.0 20 \
Mil +0.8 +0.7 +0.8 \"
Vi LOW:-level input voltage
Com’l +0.8 +0.8 +0.8 v
hk Input clamp current -12 -18 -18 mA
lon HIGH-level output current - 800 - 400 —1000 A
Mil 16 4 20 mA
loL LOW-level output current
Com’l 16 8 20 mA
. Mil -55 +125 | -55 +125| -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
I tw ] AMP (V)
90% 90%
vVce vce
NEGATIVE | XYM m
PULSE
AL 10% 10%A ov
PuLsE | oo vour L—tmwn MMt —]
GENERATOR | DUT.
I——mn(m 'THL(")——1 l—
90% 90%: AMP ()
RT cL D POSITIVE
PULSE M m
I 10%: . KI0% __ oy
= = = - = = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vo c; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trin | tTHL
C|_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Rt = Termination resistance should be equal to Zoyt of Pulse Generators. 54LS/74LS 30v 1MHz 500ns 15ns | éns
D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH, tTHL Values should be less than or equal to the table entries.
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JANUARY 1982

GATES

54/7432, 1532, S32

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7432 54/74L832 54/74832
PARAMETER TEST CONDITIONS! - UNIT
Min | Typ? | Max | Min | Typ?2 | Max | Min | Typ? | Max
v HIGH-level Vee=MIN, Vi = MIN, Mil 2.4 3.4 25 34 25 3.4 Vv
O output voltage lon=MAX Com'l| 24 | 34 27 | 34 27 | 34 v
| MAX Mil 0.2 0.4 0.25 0.4 0.5 \'
LOW:-level Vec=MIN, | loL= S
VoL output voltage | V;_ = MAX Com’l 0.2 0.4 0.35 0.5 0.5 Vv
lo,=4mA | 74LS 0.25 0.4 \Y
Vik 'v';‘,’;‘gce'amp Veo=MIN, 1= I -15 -15 -2 v
Input c_urrent V,=55V 1.0 1.0 mA
I} at maximum Voo = MAX
input voltage Vi=7.0v 0.1 mA
., HIGH-level Voo = MAX Vi=24V 40 kA
M input current | YCC7 V=27V 20 50 | uA
| LOW-level Vo MAX V,=0.4V -16 -04 mA
'L input current ce= V=05V -20| mA
| Short-circuit Ve = MAX Mil -20 -55 | -20 —-100 | —40 —100 | mA
% output current ce” Com’l | —18 -55 | —20 —-100 | —40 —100 | mA
ooy Outputs 15 | 22 31 | 62 18 | 32 | mA
Supply current HIGH
lec (total) Voo = MAX Outputs
1
cCL ow 23 38 49 9.8 38 68 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
recc ded operating ions for the applicable type.
2. All typical values are at Voo =5V, Tpo=25°C.
3. log is tested with VouT = + 0.5V and Vg = Vo MAX + 0.5V, Not more than one WAVEFORM FOR NON-INVERTING OUTPUTS
output should be shorted at a time and duration of the short circuit should not
exceed one second.
l"PHL’I I"M.N-I
Vour m M
VM= 1.3V for 54LS/74LS: V) = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C_ =15pF, R, =400Q | C =15pF, R =2kQ | C =15pF, R, =280Q | UNIT
Min Max Min Max Min Max
tpLH . 15 22 7.0
tone Propagation delay Waveform 1 22 22 7.0 ns
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_

BUFFERS

54/7433, LS33

———

FUNCTION TABLE

Quad Two-Input NOR Buffer (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7433 11ns 23mA
74L833 19ns 4mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Ve =5V £5%; To=0°Cto +70°C | Vog=5V £10%;Ta= ~55°Cto +125°C
Plastic DIP N7433N o  N74LS33N
Ceramic DIP | N7433F o  N74LS33F

INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54/74 54/74LS
:] ': t A B Inputs 1ul 1LSul
H H L Y Output 30ul 30LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A Ijy and — 1.6mA I, a 54/74LS unit load (LSul) is 204A |) and
—0.4mA Iy .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 2 1
N 4] vee :‘—_"-D"—v' 2| = opt
0 o A s
= Ol - d o ope
[=] 1] A ]
E@ 0] 5= Y10 - 10
g &z ZD‘*— o
e B S WD = ES
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BUFFERS 54/7433, LS33

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 \"
-05to -05to -05to -0.5 to
Vi Inputvoltage +55 +7.0 -55 +7.0 v
-30 to -30to -30 to -30 to
hn Input current +5 1 +5 +1 mA
. . -0.5 to -05to -0.5to -05to
Vour Voltage applied to output in HIGH output state +Veo +Voe +Veo +Veo v
Ta Operating free-air temperature range -55to + 125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v Suppl i Mil 4.5 5.0 5.5 45 5.0 5.5 v
u voltage
ce Pply voltag com'l | 475 5.0 5.25 4.75 5.0 5.25 v
ViH HIGH-level input voltage 2.0 20 \
Mil +0.8 +0.7 \"
Viu LOW-level input voltage
Com’l +0.8 +0.8 \
[IT% Input clamp current -12 -18 mA
Vou HIGH-level output voltage 5.5 5.5 \
Mil 48 12 mA
loL LOW-level output current
Com’l 48 24 mA
. . Mil - 55 +125 - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
' t y AMP (V]
90% e 90% v
vce vce
NEGATIVE | XYM Y™
PULSE .
% 10%
RL 10 7 ov
Vv \'/
PULSE ~N P L—trnum Lkt —~] |
GENERATOR o
I-—m.n(m tTHLD—] l-—
AMP (V)
90% 90%
RT CL POSITIVE
PULSE vm vm
10% 10%
- w - ov
= = = = = Vp = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY
Ry = Load resistor to Vog; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tyLn | tTHL
C = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZgyT of Pulse Generators. 54LSI74LS 3.0V 1MHz 500ns 15ns | 6ns
tTLH, tTHL Values should be less than or equal to the table entries. 545/74S 3.0V 1MHz 500ns 25ns | 2.5ns
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BUFFERS 54/7433, 1LS33

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7433 54/74LS33
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
lon HIGH-level output current Vec=MIN, V, = MAX, Vo =5.5V 250 250 wA
) Mil 0.2 0.4 025 | 04 Vv
Vo= MIN, loL=MAX ;
Voo LOW:-level output voltage Voo = MIN Com’l 0.2 0.4 035 | 05 \
H=
lor=12mA| 74LS 025 | 04 v
Vik Input clamp voltage Vee=MIN, I|= 1k -15 -15 \
Input current at maximum V|=5.5V 1.0 mA
N X Voo = MAX
input voltage V,=7.0V 0.1 | mA
. V|=24V 40 prA
I HIGH-level input current Voo = MAX
V=27V 20 uA
[ LOW-level input current Vo= MAX, V,=0.4V -16 ~04| mMA
lcch Outputs HIGH 12 21 1.8 3.6 mA
lcc Supply current (total) Voo = MAX
lcc.  Outputs LOW 33 57 69 | 138 | mA
NOTES . S o A e — T AC WAVEFORM
1. FOr conaitions snown as MiN Or MAX, use the approprate vaiue specified unaer
recommended operating conditions for the applicable type.
2. All typical values are at Voo =5V, Tp=25°C. . WAVEFORM FOR INVERTING OUTPUTS
VIN '] ']
L'mel "PLN"
Vpm = 1.3V for 54LS/74LS, Vg = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS
PARAMETER TEST CONDITIONS R =133Q C_=45pF, R =6670Q UNIT
Min Max Min Max
teLn . C_ = 50pF for 54/7433 15 32
tone Propagation delay Waveform 1 18 28 ns
teLH . C_ = 150pF for 54/7433 22
tont Propagation delay Waveform 1 24 ns
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LOGIC DIVISION JANUARY 1982
BUFFERS 54/7437,1837, 837
Quad Two-Input NAND Buffer
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7437 11ns 22mA
74L837 12ns 3.5mA
74S37 4ns 33mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voe=5V £5%;T=0°Cto +70°C | Voc=5V £10%; Ty = —55°C to + 125°C
. N7437N o N74LS37N
Plastic DIP N74S37N
. N7437F o  N74LS37F
Ceramic DIP N74S37F S54S37F . S54LS37F
Flatpack S54S37W . S54LS37W
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
t |F| : PINS DESCRIPTION 54/74 54/74S 54/74LS
H L H A, B Inputs 1ul 2Sul 1LSul
H H L Y Output 30ul 30Sul 30LSul
H=HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40xA )y and — 1.6mA 1), a 54/74S unit load (Sul) is 50A Ijy and
—20mA |, and 54/74LS unit load (LSul) is 20xA Ijy and —~0.4mA I .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 1
1 &> N3
] 1] Ve 2_—ED°—YS -3
- 6
o Ol 1D e -
=] [11] A 19
A1) par IS ri .
L Y 2]
ano [7] 5] ujD—n T 11
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LOGIC DIVISION JANUARY 1982

BUFFERS 54/7437,1837, 837

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 54S 74 74LS 748 UNIT

Vee Supply voltage 7.0 70 7.0 7.0 7.0 7.0 "
v Inbut voltage -05to -05to -05to -05to -05to -05to v

IN P 9 +55 +7.0 +55 +55 +7.0 +55

-30 to -30to -30to -30to -30to -30to

In Input current +5 1 +5 +5 +1 +5 mA
v Voltage applied to output in HIGH -05to -0.5to -05to -05to -05to -05to Vv

our output state +Veo +Veo +Vee +Veo +Vee +Vee
Ta Operating free-air temperature range -55to +125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

54/74 54/74LS 54/74S
PARAMETER - UNIT
Min | Nom | Max [ Min | Nom | Max | Min | Nom | Max
v s | It Mil 45 5.0 55 45 5.0 5.5 45 5.0 55 \
u voltage
ce PPy ¢ Com’l | 4.75 5.0 525 4.75 5.0 5.25 4.75 5.0 5.25 \
Vi HIGH-level input voltage 2.0 20 2.0 \'
Mil +0.8 +0.7 +0.8 \
Vi LOW:-level input voltage
Com’l +0.8 +0.8 +0.8 \
hk Input clamp current -12 -18 -18 mA
lon HIGH-level output current - 1200 —1200 - 3000 kA
| LOW-I | output t Mil 48 12 60 mA
-level output curren
o P Com’l 48 24 60 mA
. X Mil - 55 +125 | - 55 +125| -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
ViL= +0.7V MAX for 54S at T = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
0% } tw { 0% AMP (V)
vce vce
NEGATIVE | XYM ™
PULSE
AL 10% 10%7 ov
pose | N ) vour L-«mum TLHt— |
GENERATOR UT.
t—'TLH('r) THLMD— |
AMP (V)
90% 90%
RT CL D POSITIVE
PULSE Vm vMm
]i 10% . K10% oy
= = = == - Vp = 1.3V for 54LSI74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vog; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Widih | tTi | THL
C__ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zoyr of Pulse Generators. 54LS/74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 30V 1MHz 500ns 25ns | 25ns
tTLH, tTHL Values should be less than or equal to the table entries.
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LOGIC DIVISION

JANUARY 1982

BUFFERS

54/7437,1837, 837

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7437 54/74LS37 54/74S37
PARAMETER TEST CONDITIONS? UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Vee=MIN, v = MAX, | Mil 24 3.4 25 3.4 25 3.4 v
OH output voltage lon= MAX Com'l | 24 | 34 27 | 34 27 | 34 v
i MAX Mil 0.2 04 0.25 0.4 0.54 \
LOW-level Vee=MIN, | o=
\ cC ’ Com'l 02 | 04 0.35 | 05 0.5 v
OL output voltage | Viy=MIN
loo=12mA | 74LS 0.25 0.4 \
Vik :,';‘,’t‘;tgce'amp Voo = MIN, I= I —15 ~15 12| v
Input current V,=5.5V 1.0 1.0 mA
Iy at maximum Vee= MAX
input voltage V,=7.0V 0.1 mA
HIGH-level V|=24V 40 rA
WM inout current | Yeo=MAX
input cur V=27V 20 100 rA
. V,=0.4V -16 -0.4 mA
W input current | Vo= MAX [—
V,=0.5V —-40| mA
. Short-circuit Voo MAX Mil | -20 -70 | -30 —100 | —50 -225| mA
S output current? ce= Com'l | —18 -70 | -30 —-100 | -50 —225| mA
Outputs
| 9 15.5 0.9 2 20 36 mA
Supply current CCH  HIGH
lec (total) Vee=MAX Outputs
|
cCL | ow 34 54 6 12 46 80 mA
NOTES AC WAVEFORM
1. For conditions shown as MIN or MAX, use the appropriate value specified under
d P ing 1s for the type.
2. All typical values are at Vgg =5V, Tp = 25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lgg is tested with Vot = + 0.5V and Vg = Vg MAX + 0.5V. Not more than one
output should be shorted at a time and duration of the short circuit should not
exceed one second for the 54/7437 and 54/74LS37, and 100 milliseconds for the ViN m m
54/74837.
4. Vo= +0.45V MAX for 54S at Tp = + 125°C only. LQPHL.I L'PL".I
—_— | f—
Vour 3‘ M 7L Vm
Vm = 1.3V for 54LS/74LS, V)= 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C_ =45pF, R =1332 | C_ =45pF, R, =667Q | C, =50pF, R, =930 UNIT
Min Max Min Max Min Max
tpLH . 22 24 6.5
tore Propagation delay Waveform 1 15 24 6.5 ns
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LOGIC DIVISION

JANUARY 1982

BUFFERS

54/7438, 1538, S38

FUNCTION TABLE

Quad Two-Input NAND Buffers (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7438 13ns 28mA
74LS38 19ns 3.5mA
74S38 6.5ns 33mA

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES Vee=5V £5%; Tp=0°Cto +70°C | Vgo=5V £10%;T4= —55°Cto +125°C
. N7438N e N74LS38N
Plastic DIP N74S38N
. N7438F e  N74LS38F
Ceramic DIP N74S38F

INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
t ': H PINS DESCRIPTION 54/74 54/74S 54/74LS
H L : A, B Inputs 1ul 2Sul 1LSul
H H L Y Output 30ul 30Sul 30LSul
H=HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40xA Ijy and — 1.6mA Iy, a 54/74S unit load (Sul) is 504A Iy and
—2.0mA Ij, and 54/74LS unit load (LSul) is 204A Iy and —0.4mA Iy .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2 _—J' 3
1 Y &>
(KN [14] vee ZEDb_a 2 <
E@ E : :
4 Y — 8
& @:} e[ )t - op=
(2] m| A 9
9 Y —
E@ & D o ope
12 12
ono o s 1D 230 ) op
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LOGIC DIVISION

JANUARY 1982

BUFFERS

54/7438,1538, S38

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 54S 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 v
-05to -05to -0.5 to -0.5to -05to -05to
Vin Input voltage +55 +70 +55 +55 +70 +55 v
-30 to -30 to -30to -30to -30to -30 to
In Input current +5 1 +5 +5 1 +5 mA
v Voltage applied to output in HIGH -05to -05to -0.5 to —-0.5to -05to —-05to v
OUT  output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range —-55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Mil 45 5.0 5.5 45 5.0 5.5 45 5.0 55 \'
Vee Supply voltage
Com’l | 4.75 5.0 525 | 475 5.0 525 | 4.75 5.0 5.25 v
Viu HIGH-level input voltage 20 2.0 2.0 \
X Mil +0.8 +0.7 +0.8 \
Vi LOW:-level input voltage
Com’l +0.8 +0.8 +0.8 \"
hk Input clamp current -12 -18 -18 mA
Vou HIGH:-level output voltage 5.5 5.5 5.5 \
Mil 48 12 60 mA
foL LOW-level output current
Com’l 48 24 60 mA
Mil -55 +125 | - 55 +125 ( -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
WY | w | ¥oow AMP M)
vee vee
NEGATIVE | K VM V™
PULSE
AL 10% 10% ov
PULSE V!N D.UT vour L—‘THL(N) tTLH(tr) — [
GENERATOR et
]-—m.mm 'rnum—.l '._
AMP (V)
90% 90%:
RT cL POSITIVE
PULSE VM M
10%4 | w ' 10% ov
- = = = = Vm = 1.3V for 54LS/74LS; V)4 = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tyin | tThL
C = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZgyT of Pulse Generators. 54LS/74LS 3.ov 1MHz 500ns 15ns | 6ns
tTLH: tTHL Values should be less than or equal to the table entries. 545/74S 30V 1MHz 500ns 25ns | 25ns
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JANUARY 1982

54/7438, 1538, S38

LOGIC DIVISION

BUFFERS

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7438 54/74LS38 54/74S38
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? [ Max | Min | Typ? [ Max | Min | Typ? | Max
| HIGH-level _ _ _
OH output current Veo= MIN, V| = MAX, Vo =5.5V 250 250 250 A
| MAX Mil 0.2 0.4 0.25 0.4 0.5 v
LOW:-level Vee=MIN, | foL= ;
VoL output voltage | Vy,=MIN Com’l 0.2 0.4 0.35 0.5 0.5 \%
loo=12mA| 74LS 0.25 0.4 \"
Vik :,';‘,’t‘:g‘;'amp Veo=MIN, ;= I -15 -15 —12| v
Input current V,=5.5V 1.0 1.0 | mA
I} at maximum Voo = MAX
input voltage Vi=7.0v 0.1 mA
I HIGH-level Ve = MAX V=24V 40 WA
' input current | "CC V=27V 20 100 | uA
| LOW-level v MAX V,=0.4V -16 -04 mA
' inputcurrent | "¢C7 V,=05V —40| mA
logn Outputs 5 | 85 09 | 2 20 | 36 | mA
Supply current HIGH
loc (total) Voo =MAX Outputs
I
ccL Low 34 54 6 12 46 80 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are at Voo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS
VIN m M
L'pHL~1 I"PLM"
V= 1.3V for S4LSIT4LS, V= 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C, =45pF, R, =133Q2 | C_ =45pF, R =6672 | C_=50pF, R =930 UNIT
Min Max Min Max Min Max
tpLH . 22 32 10
tor Propagation delay Waveform 1 18 28 10 ns
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LOGIC DIVISION

BUFFER

FUNCTION TABLE

JANUARY 1982

54/7439
Quad Two-Input NAND Buffer (Open Collector)
TYPE TYPICAL SER&’:{AGATION TYPICAL SliJTPol':la.; CURRENT
7439 11ns foma ((:225)

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voe=5V £5%;Tp=0°Cto +70°C | Voc=5V £10%;Tp= —55°Cto + 125°C
Plastic DIP N7439N
Ceramic DIP N7439F

INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54/74
L H H
H L H A, B Inputs 1ul
H H L Y Output 30ul
H=HIGH voltage level NOTE
L = LOW voltage level A 54/74 unit load (ul) is understood to be 40xA ||y and — 1.6mMA I .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A A
o B =D =
E@ 3] A 8] .
=] @E 78 Y 4 -5
) ;DJD_ =S
5 10 8 Y 10 9 Sl
Bk . .
aNo[7] <] :;:‘;DQ_W j 13
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LOGIC DIVISION JANUARY 1982

BUFFER 54/7439

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 74 UNIT

Vee Supply voltage 7.0 7.0 \"
-05to -0.5to

Vin Input voltage +55 +55 \
—-30 to -30to

In Input current +5 +5 mA

Vour Voltage applied to output in HIGH output state -05to + Ve -0.51t0 + Vg Vv

Ta Operating free-air temperature range -55t0 +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

54/74
PARAMETER UNIT
Min Nom Max
v Supol it Mil 45 5.0 5.5 v
upply voltage
ce Com'l 475 5.0 5.25 v
ViH HIGH-level input voltage 2.0 V'
. Mil +0.8 \
Vi LOW:-level input voltage
Com’l +0.8 v
hk Input clamp current -12 mA
Vou HIGH-level output voltage 5.5 v
Mil 48 mA
loL LOW:-level output current
Com’l 48 mA
. . Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
V)
=\ | tw oo AMP V)
vee vce
NEGATIVE | VM M
PULSE
AL 10% 10% ov
v v
PULSE A D.UT X7 — L—!THLW) TLH(t) — [
GENERATOR et
— |~mmm THUMD—] |
AMP (V)
90% 90%-)
RT cL POSITIVE
PULSE vm VM
10% | w | K10% o
- = = = = VM = 1.3V for 54LS/74LS; V)y = 1.5V for all other TTL families.
DEFINITIONS EAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vc; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | triy | tTHL
C|_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zgyt of Pulse Generators. 54LS/74LS 3.ov 1MHz 500ns 15ns | 6ns
tyLR tTHL Values should be less than or equal to the table entries. 54S/74S 3.0V 1MHz 500ns 25ns | 25ns
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LOGIC DIVISION

JANUARY 1982

BUFFER

54/7439

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7439
PARAMETER TEST CONDITIONS! - UNIT
Min Typ? Max
lon HIGH-level output current Vee=MIN, V. = MAX, Vou=5.5V 250 pA
\" LOW:-level output volt \ MIN, V MIN, | MAX Ml 02 04 v
-levet output voltage = ’ = , =
oL P g cc IH oL Com'l 02 0.4 v
Vik Input clamp voltage Vee=MIN, || =1k -15 v
Input current at maximum _ _
I input voitage Voo = MAX, V=55V 1.0 mA
hn HIGH:-level input current Voo = MAX, V= 2.4V 40 A
e LOW:-level input current Veo= MAX, V,=0.4V -16 mA
| Supp! al v MAX lccy Outputs HIGH 45 8.5 mA
r t =
ce upply current (total) ce lccL _Outputs LOW 30 54 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are are Voo =5V, Tp = 25°C. WAVEFORM FOR INVERTING OUTPUTS
v _%vm——_\vu_
L'Pm.‘l <'PLN~I
VM = 1.3V for 54LS/74LS, V)y = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, V¢ =5.0V
54/74
PARAMETER TEST CONDITIONS | C_ =45pF, R =1332 | UNIT
Min Max
teLH ; 22
Propagation delay Waveform 1 ns
tPHL 18
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LOGIC DIVISION JANUARY 1982
BUFFERS 54/7440, LS40, S40
Dual Four-Input NAND Buffer
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7440 1ins 11mA
74LS40 12ns 1.8mA
74540 éns 18mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V £5%;Tp=0°Cto +70°C | Vo =5V 10%; Ty = —55°C to + 125°C
. N7440N e N74LS40N
Plastic DIP N74S40N
. N7440F o  N74LS40F
Ceramic DIP N74S40F S54S40F
Flatpack S54S40W

FUNCTION TABLE

INPUTS OUTPUT
A B C D Y
L X X X H INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
X L X X : PINS DESCRIPTION 54174 54/74S 54/74LS
))é § I)E )If H A-D Inputs 1ul 2Sul 1LSul
H H H H L Y Output 30ul 30Sul 30LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A |;y and — 1.8mA I, a 54/74S unit load (Sul) is 504A Iy and
X = Don't care —2.0mA Iy, and a 54/74LS unit load (LSul) is 20uA )y and —0.4mA I .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
-l
0] 14] Vee 1A - s
&2 3] 2 2 Y 4 &> p=
& ) s -
= ] A 9
] 1] = ol
o o b D) ol l e
anp [7] 5] 19— 1;
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LOGIC DIVISION JANUARY 1982

BUFFERS 54/7440, LS40, S40

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 54S 74 74LS 74S UNIT

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \
-0.5to -05to -0.5to -05to -05to —-05to

Vin Input voltage +55 +7.0 +55 +55 +7.0 +55 v
-30to -30to -30to -30to —-30to —-30to

Iin Input current +5 1 +5 +5 1 +5 mA

Vv Voltage applied to output in HIGH -05to -05to -0.5to -0.5to -05to —05to v

OUT  output state +Vee +Veo +Veo +Vee +Vee +Vee
Ta Operating free-air temperature range —-55to +125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max Min | Nom | Max
Mil 45 5.0 55 45 5.0 5.5 45 5.0 55 \
Vee Supply voltage
Com’l | 4.75 5.0 5.25 | 4.75 5.0 525 | 475 5.0 5.25 \"
ViH HIGH-level input voltage 20 20 2.0 \
. Mil +0.8 +0.7 +08 \"
VL LOW:-level input voltage
Com’l +0.8 +08 +08 \
hk Input clamp current -12 -18 -18 mA
lon HIGH-level output current - 1200 - 1200 - 3000 kA
Mil 48 12 60 mA
loL LOW:-level output current
Com’l 48 24 60 mA
Mil —-55 +125| -55 +125 | -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
V)= + 0.7V MAX for 54S at T = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90% ' W | 0% AMP )
vce vce
NEGATIVE | XYM Vm
PULSE o
AL 10% 10% ov
PULSE - D vour L—nm.(m TLH(t) —| l—
GENERATOR U-T.
t-—rn.n(tr) 'THL(N)-I |
90% 90% AMPM)
RT CL D POSITIVE
PULSE vm vm
I 10% - 10% ov
= = = == = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to VG see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trih | tTHL
Cy = Load i i des jig and probe i ; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zgyt of Pulse Generators. 54LS/74LS 3.ov 1MHz 500ns 15ns | 6ns
D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 26ns
t7LH, tTHL Values should be less than or equal to the table entries. - - .
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LOGIC DIVISION JANUARY 1982

BUFFERS 54/7440, Ls40, S40

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7440 54/74L.S40 54/74S40
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max | Min | Typ? [ Max | Min | Typ? | Max
v HIGH-level Veo=MIN, V, = MAX, Mil 24 34 25 3.4 25 3.4 \"
OH output voltage lon=MAX Com’l | 2.4 3.4 2.7 3.4 27 3.4 v
| MAX Mil 0.2 0.4 0.25 0.4 0.54 \
LOW:-level Vee=MIN, | loL= ;
VoL output voltage st= MIN Com’| 0.2 0.4 0.35 0.5 0.5 \"
loL= 12mA | 74LS 025 | 04 v
Vik \',r:,‘,’tl:gzlamp Veo=MIN, 1= I -15 -15 —12| v
Input current V=55V 1.0 1.0 | mA
I, at maximum Ve = MAX
input voltage V,=7.0V 0.1 mA
. V=24V 40 A
I !-lIGH level Voo = MAX | W
input current V=27V 20 100 | 4A
. V,=0.4V -1.6 -04 mA
n !.OW level Voo = MAX |
input current V,=0.5V -4 | mA
Short-circuit Mil | —20 -70 | -15 -100 | -50 -225| mA
los 3 Voc= MAX
output current Com’l | — 18 -70 | —15 -100 | - 50 —-225| mA
loch 0“(‘;"”‘5 4 8 045 | 1 10 | 18 | mA
| Supply current v M HIGH
cc cc=MAX
(total) | Outputs
oL ow 17 27 3 6 25 44 mA
NOTES AC WAVEFORM

1. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operating conditions for the applicable type.

All typical values are at Voo =5V, To=25°C. WAVEFORM FOR INVERTING OUTPUTS
los is tested with Vo= + 0.5V and Vg = Vo MAX + 0.5V. Not more than one

output should be shorted at a time and duration of the short circuit should not
exceed one second. The 54/74S40 test time for Igg should not exceed 100ms. ViN m M
VoL = +0.45V MAX for 54S at Tp = +125°C only. L |
'PHL’I <'N.n~1
Vout AL Y™

VM = 1.3V for 54LS/74LS, V) = 1.5V tor all other TTL tamilies.

©n

»

Waveform 1
AC CHARACTERISTICS T,=25°C, Vcc=5.0V
54/74 54/74LS 54/74S8
PARAMETER TEST CONDITIONS | C_ =15pF, R, =133Q | C_ =45pF, R, =667Q2 | C, =50pF, R =930 UNIT
Min Max Min Max Min Max
tpLn ’ 22 24 6.5
tont Propagation delay Waveform 1 15 24 65 ns
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LOGIC DIVISION

JANUARY 1982

DECODERS

54/7442, 1542

¢ Mutually exclusive
outputs

¢ 1-0f-8 demultiplexing
capability

¢ Outputs disabled for
input codes above nine

DESCRIPTION

The '42 decoder accepts four active HIGH
BCD inputs and provides 10 mutually ex-
clusive active LOW outputs, as shown by
logic symbol or diagram. The active LOW
outputs facilitate addressing other MSI
units with active LOW input enables.

The logic design of the '42 ensures that all
outputs are HIGH when binary codes
greater than nine are applied to the inputs.

The most significant input, Az, produces a
useful inhibit function when the 42 is
used as a 1-of-8 decoder. The A; input can
also be used as the Data input in an 8-out-
put demultiplexer application.

PIN CONFIGURATION

BCD-To-Decimal Decoder (1-of-10)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7442 15ns 28mA
741842 18ns 7mA

ORDERING CODE

PACKAGES || e Tas 000 o £ 70°C | Vo= 5V = 10%: Tae -850 to + 126°C.
Plastic DIP N7442N o  N74LS42N
Ceramic DIP N7442F o N74LS42F S5442F . S54LS42F
Flatpack S5442W . S54LS42W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74LS
Ag-Aq Inputs 1ul 1Lsul
0-9 Ouputs 10ul 10LSul

NOTE

Where a 54/74 unit load (ul) is understood to be 40A Iy and — 1.6mA Iy, and a 54/74LS unit load (LSul) is 20xA I}y and

~0.4mA Ij..

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

8] [16] vee
iz 5] Ag
Eé [12] Aq
30 [13] A2
5] [12] A3
a mp
5[] [10]3
GND[E] 9]7

15 14 13 12
| | | |
Ag Aq A2 A3

Veg =Pin 16
GND =Pin 8

PITTITITE

— e

10

-

1

BCD/DEC

THLTILTTT

A
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LOGIC DIVISION

JANUARY 1982

DECODERS

54/7442, 542

LOGIC DIAGRAM

FUNCTION TABLE

Ao Aq Az
(15) (14) (13)

12)

Y Y
v (Y

IINRIEINE R

o i b 3 3 5 s
( )=Pin number
Vg =Pin 18
GND=Pin 8

AVAVRCACRCR Re

(10)

@i

)

>
w

>
N

>
>
o

IIIIIIIIrrrrrrrrr
ITIIIrrrrIIIIrCrrCrr-r-

IIFrCFIIFrC-rIICrCrITICrC
IrIrIrIrIrIC-rIcCcIcC

IIIIIIIIIIIIIIIC|o

IXIITIIIIIIIIIIICI|=4
IITIIIIIIIIIIIICII|(™

ITITIIIIIIIIIICrIII|W
ITITIIIIIIIIICIIII| ™
ITIIIITIIIIICrIIIII|ON
ITIIIIIIIrCrIIIIII| O
IIIIIIIIrIIIIIIINN
IIIIIIIrIIIIIIII| O
ITXTIIIIrIIIIIIIII| O

H = HIGH voltage levels
L = LOW voltage levels

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 \
-05to -05to -05to -05to
Vi Inputvoltage +55 +7.0 -55 +7.0 v
-30 to -30 to -30to -30 to
Iin Input current +5 +1 +5 1 mA
. R -05to -05to -05to -0.5 to
Vour Voltage applied to output in HIGH output state +Vog +Vee +Veo +Vee v
Ta Operating free-air temperature range -55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v Suop) i Mil 45 5.0 55 4.5 5.0 5.5 v
u voltage
ce pply voltag Com’l | 475 5.0 5.25 4.75 5.0 5.25 v
Vi HIGH-level input voltage 2.0 2.0 \
Mil +0.8 +0.7 \)
Vi LOW:-level input voltage
Com’l +0.8 +0.8 v
hk Input clamp current -12 -18 mA
lon HIGH-level output current - 800 — 400 rA
Mil 16 4 mA
loL LOW:-level output current
Com’l 16 8 mA
Mil - 55 +125 - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
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LOGIC DIVISION JANUARY 1982

DECODERS 54/7442,1542

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7442 54/74LS42
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Vee=MIN, Viy=MIN, V, =MAX, | Mil | 24 | 34 25 | 34 v
\ HIGH-level output voltage cc » H L ’
oH P 9 low=MAX Com'l | 24 | 34 27 | 34 v
Vo= MIN, | MAX Mil 0.2 0.4 025 | 04 \
VoL LOW-level output voltage Viy=MIN, o= Com’l 02 | 04 035 ]| 05 v
V, = MAX
'L lou=4mA | 74LS 025 | 0.4 v
Vik Input clamp voltage Veec=MIN, || =1k ~1.5 -15 \'
Input current at maximum Vi=5.5V 1.0 mA
I . Voo = MAX
input voltage V,=7.0V 0.1 mA
V=24V 40 wA
M HIGH-level input current Voo = MAX
V=27V 20 uA
I LOW:-level input current Voo = MAX, V,=0.4V -16 -04 | mA
Short-circuit output Mil | —20 -55 | —20 —100 | mA
los 3 Veo = MAX
current Com’l | —18 -55 | —20 —100 | mA
| Suppl  (total) v MAX Mil 28 41 7 13 mA
u current? (tota =
e PPl ce Com'l 28 | 56 7 | 13 | mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are at Vo = 5V, Tp = 25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Vot = + 0.5V and Voo = Vg MAX + 0.5V. Not more than one
output should be shorted at a time and duration of the short circuit should not
exceed one second. VIN m Vm
4. Igc is measured with all outputs open and all inputs grounded. L |
'PHL~1 <'PLN~|
Vpm = 1.3V for 54LS/74LS, Vg = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS
PARAMETER TEST CONDITIONS C_=15pF, R_=4000Q C_=15pF, R = 2kQ UNIT
Min Max Min Max
teLH Propagation delay Waveform 1 30 30 ns
tpHL Address to output 3 logic levels 30 30
teLH Propagation delay Waveform 1 25 25 ns
teHL Address to output 2 logic levels 25 25
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LOGIC DIVISION JANUARY 1982

DECODERS 54/7442, 1542

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
f tw J AMP (V
20% w 0% V)
vce vce
NEGATIVE [ KVM VM
PULSE
10%:
RL 10% o
VIN Vi
PULSE o, b L—mu.(m Tt —] |
GENERATOR B
I——-'TLH(!r) ITHL()—] lo—
AMP (V)
90% 90%
RT CL D POSITIVE
PULSE M vm
10%
10%A | w ' Cov
= = = = = = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY o
R_ = Load resistor to Ve see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trim | trHL
C|_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zgyt of Pulse Generators. 54LS/74LS 3.0v 1MHz 500ns 15ns 6ns
D =Diodes are 1N916, 1N3064, or equivalent. ) 545/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH: tTHL Values should be less than or equal to the table entries.
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LOGIC DIVISION JANUARY 1982
DECODER/DRIVER 54/7445
BCD-To-Decimal Decoder/Driver (Open Collector)
e 80mA output sink TYPICAL SUPPLY CURRENT
capability TYPE MAX loL (Total)
e 30V output breakdown 7445 80mA 43mA
voltage

Ideally suited as lamp or
solenoid driver
See 42 for standard TTL
output version
See ’145 for “LS” version

DESCRIPTION

The '45 decoder accepts BCD inputs on
the A, to A; address lines and generates
10 mutually exclusive active LOW outputs.
When an input code greater than “9” is ap-
plied, all outputs are off. This device can
therefore be used as a 1-of-8 decoder with
A, used as an active LOW enable.

The ’45 can sink 20mA while maintaining
the standardized guaranteed output LOW
voltage (Vo) of 0.4V, but it can sink up to
80mA with a guaranteed Vo, of less than
0.9V.

The 45 features an output breakdown volt-
age of 30V and is ideally suited as a lamp
or solenoid driver.

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
Ve =5V £5%;To=0°Cto +70°C | Vgo=5V +10%;Tp= —55°C to +125°C

Plastic DIP N7445N
Ceramic DIP N7445F

PACKAGES

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74
Ag-Aj Inputs 1ul
0-9 Outputs 12.5ul

NOTE
A 54/74 unit load (ul) is understood to be 40uA Ijy and ~ 1.6mA Iy .

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
‘|5 ‘14 113 112 BCDI/DEC

15 1

? ] 6] vee Ag Aq Az Ag - ?g ;
T2 ] 40 3

2 3] [12] Aq M, 30 M
3] 73] A2 QP
i [5] 2] A3 1], :Q -
5 [} mE 0 1 2 3 45 6 7 8 9 7% N9
el o TYTTTI77%0 o rop
9] 7 L3 FY 11

GND 7 Ve =Pin 16 e
GND=Pin 8
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LOGIC DIVISION JANUARY 1982
LOGIC DIAGRAM FUNCTION TABLE
Ay, A, A, A0 T 2 3 32 5 88 7 8 9
A3 A2 Aq Ao
(12 (3 (14 (15) L L L L|LHHMHHHHMHMHH
? ? 3'7 Y L L L H|HLHHHHMHUHMHMH
[ L L H L|HHLHHHHMHMHH
v \‘? S? L L H H/HHHULHHHHMHMH
L H L L|HHHHULHMHMHMHH
L H L H|H HHHMHLMHMHHH
1 L H H L|HHHHHUHTLIH HIHH
T L H H H/HHHHHMHMHILHH
H L L L|HHHMHHHMHUHLH
I f H L L H|/HHHHIHIHIHIHIHL
- - H L H L|HHHHHHHIHIHH
H L H H|HHHHMHHHMHMHMH
H H L L|HHHHMHHHMHMHMH
(11) 9)

. (1;) (7 (;) (;) (;) (;) (;) (:) (;) H H L H|/HHHHHHIHHEHH
(= Pin number H H H L|H HHHMHHMHMHMHMH
Ve =Pin 16 H H H H/H HHHHHMHHHH
GND=Pin 8

H = HIGH voltage levels
L = LOW voltage levels
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 54 74 UNIT
Vee Supply voltage 7.0 7.0 v
-05to -05to
Vin Input voltage +55 +55 \'
-30to -30to
hin Input current +5 +5 mA
Vour Voltage applied to output in HIGH output state -05to +30 -05to +30 )
Ta Operating free-air temperature range —-55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74
PARAMETER UNIT
Min Nom Max
v Suppl Kade Mil 45 5.0 5.5 \"
u volta
ce ppiy vollag Com'l 4.75 50 525 v
ViH HIGH-level input voltage 2.0 \
Mil +0.8 v
Vi LOW:-level input voltage
Com’l +0.8 \
hk Input clamp current -12 mA
Vou HIGH-level output voltage 30 \"
| LOW:-level output current Ml 8 mA
- u u
ot P Com’l 80 mA
. Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
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LOGIC DIVISION JANUARY 1982

DECODER/DRIVER 54/7445

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7445
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
lou HIGH-level output current Vee=MIN, Viy=MIN, V,, =MAX, 250 uA
Vou =30V
Vee=MiIN, Vi =MIN loL=20mA 0.4 v
v LOW-level output voltage cc VN ’
oL P 9 ViL=MAX loL=80mA 05 0.9 v
Vik Input clamp voltage Vee=MIN, =1k -15 \
Input current at maximum _ _
1 input voltage Voo =MAX, V,=5.5V 1.0 mA
Ly HIGH-level input current Vo= MAX, V=24V 40 rA
e LOW-level input current Veeo = MAX, V= 0.4V -16 mA
| Supply current? (total) Vo= MAX i 43 &2 mA
u ota =
ce PPy ce Com'l 43 70 mA
NOTEs AC WAVEFORM

1. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operating conditions for the applicable type.

2. All typical values are are Voo =5V, T = 25°C. WAVEFORM FOR INVERTING OUTPUTS

3. Measure Igc with all inputs grounded and outputs open.
ViN \L] M
L'PNL‘1 L‘PLH‘I
Vour A M

Vp = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.

Waveform 1

AC CHARACTERISTICS T,=25°C, Vcc=5.0V

5474
PARAMETER TEST CONDITIONS | C =15pF, R, =1000 | UNIT
Min Max
teuy Propagation delay 50
tpyL Address to output Waveform 1 50 ns
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JANUARY 1982

54/7445

LOGIC DIVISION

DECODER/DRIVER

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
I 1 1 AMP (V]
90%Y w 90% ©
Vce vce
NEGATIVE | XYM VM
PULSE
10% 10%:
RL / ov
Vi \
PULSE N DUT ouT — l_‘THL(N) ITLH(t) —= ~—
GENERATOR o
— |-—mn(m mum)-—1 t-—
AMP (V)
90% 90%
RT CL POSITIVE
PULSE vm M
10% 10%
7| w | ov
= = = = = VM = 1.3V for 54LS/74LS; V= 1.5V for all other TTL families.
INPUT PULSE REQUIREMENTS
FAMILY
DEFINITIONS Amplitude | Rep. Rate | Pulse Width | tyi 4 | trHL
R = Load resistor to Vg ¢; see AC CHARACTERISTICS for value. 54/74 3.0V 1MHz 500ns 7ns 7ns
C|_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value. 54LS/74LS 3.0v 1MHz 500ns 15ns 6ns
Ry = Termination resistance should be equal to ZgT of Pulse qenerators. 545/74S 30V TMHz 500ns 25ns | 2508
trLH, ttHL Values should be less than or equal to the table entries.
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LOGIC DIVISION

GATES

FUNCTION TABLE

’51, ’S51 Dual 2-Wide 2-Input AND-OR-Invert Gate
’LS51 Dual 2-Wide 3-Input, 2-Wide 2-Input AND-OR-Invert Gate

JANUARY 1982

54/7454, LS51, S$51

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7451 1ins 5.7mA
74LS51 12ns 1.1mA
74851 3.5ns 11mA

ORDERING CODE

'51, ’S51, ¥ ’LS51 PACKAGES COMMERCIAL RANGES MILITARY RANGES
INPUTS OUTPUT Ve =5V £5%; Ty =0°Cto +70°C | Voc =5V £10%; Ty = —55°Cto +125°C
Plastic DIP N7451N o N74LS51N
A B (o D Y N74S51N
H H | X | X L . N7451F o  N74LS51F S54851F . S54LS51F
X X H H L Ceramic DIP N74S51F
All other combinations H Flatpack $54S51W . S54LS51W
’LS51
INPUTS OUTPUT
ATeTclolElF v INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
Alrle I xIx|x L PINS DESCRIPTION 54174 54/74S 54/74LS
X|IX|X|H|JH|H L All Inputs 1ul 1Sul 1LSul
All other combinations H Y Output 10ul 10Sul 10LSul
H = HIGH voltage level NOTE
L =LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A Iy and — 1.6mA Iy, a 54/74S unit load (Sul) is 504A I and
X = Don’t care —2,0mA Iy, and a 54/74LS unit load (LSul) is 204A Iy and — 0.4mA Iy .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1A
A0 [1a] Vee it ",
22 [13] 18 g lC
28 ] [72]| MAKE NO 1012 51, 'S51 'LS51
’51, 2¢ [4] 1] cs:gfr:‘gérlion ’51,’S61 9
GO 9] 10 3 28 o, 21a =1 0] & =1
2y [6] (9] 1c 4-2C 10 1
ano 7] = 520 » —-— L’n — N 8
— & 1] &
1 18 1 ]
1218
1A[T] 7] vee e w 21g| =1 218 =1
2A[Z] 73] 1c JET ¢ 3] 3
28[3] [77] 18 0 N o N6 N N6
LS51  2c[d] 5] 1+ Lss1 " 1% 1%
20[5] Lﬁhs 228 -] ]
2y €] (9]0 ¢ 2Y ¢
GND [T} (8] 1v 42
5 20
Signetics 3-83
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LOGIC DIVISION JANUARY 1982

GATES 54/7451, LS54, S51

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 54S 74 74LS 748 UNIT

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \
-0.5to -05to —-05to -0.5to -05to -05to

Vin Input voltage +55 +7.0 +55 +55 +7.0 +55 v
-30 to -30to -30to —30 to - 30 to -30 to

hn Input current +5 1 +5 +5 1 +5 mA

v Voltage applied to output in HIGH -0.5to -0.5 to -0.5to -0.5to -0.5to —-0.5to v

out output state +Vee +Vee +Vee + Ve +Vee +Vee
Ta Operating free-air temperature range -55to +125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

54/74 54/74LS 54/74S
PARAMETER - - UNIT
Min [ Nom | Max Min | Nom | Max Min | Nom | Max
v s v voltage Mil 45 5.0 5.5 4.5 5.0 5.5 45 5.0 55 Vv
u Vi
ce il ¢ Com'l | 475 | 50 |525 [ 475 | 50 [525 | 475 [ 50 | 525 v
Vin HIGH-level input voltage 2.0 20 20 \
. Mil +0.8 +0.7 +0.8 \')
ViL LOW-level input voltage
Com’l +0.8 +0.8 +08 \
Ik Input clamp current -12 —-18 -18 mA
lon HIGH-level output current - 400 — 400 - 1000 uA
Mil 16 4 20 mA
loL LOW:-level output current
Com’l 16 8 20 mA
. . Mil - 55 +125 | —55 +125 | -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
ViL= + 0.7V MAX for 54S at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90% I w | foow  AMPO
vcc vce
NEGATIVE | K VM M
PULSE o o
RL 10% 10% ov
PULSE iy D.UT vour — LWHLN) iTLH('r)“| -
GENERATOR e
— l——mmm THLMD—
90% 90%-) AMP (W)
RT CL D POSITIVE
PULSE VM vm
I 10%A . K 10% ov
= = = = = = Vp = 1.3V for 54LS/74LS; V= 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vg; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trLm | tTHL
C|_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zgy of Pulse Generators. 54LS/74LS 3.0v 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 3.0V 1MHz 500ns. 25ns | 25ns
tTLH. tTHL Values should be less than or equal to the table entries.
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LOGIC DIVISION

JANUARY 1982

GATES

54/7451, LS51, $51

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7451 54/74L851 54/74S51
PARAMETER TEST CONDITIONS' - UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Voo =MIN, Vi = MAX, Mil 24 3.4 25 3.4 25 3.4 v
OH output voltage lon=MAX Com'l | 24 | 34 27 | 34 27 | 34 v
| MAX Mil 0.2 0.4 0.25 0.4 0.54 v
LOW:-level Vee=MIN, | loL= ;
Voo output voltage | Vi =MIN Com’l 0.2 0.4 0.35 0.5 0.5 \
loL=4mA | 74LS 0.25 0.4 v
Vik L’;"’t‘;‘g‘:amp Vee=MIN, 1= I -15 -15 -12| v
Input current V=55V 1.0 10 | mA
I, at maximum Voo = MAX
input voltage Vi=7.0V 0.1 mA
| HIGH-level Ve = MAX V=24V 40 WA
" input current cc= V=27V 20 50 uA
LOW-level V,= 0.4V -1.6 -0.4 mA
I input current | Yoo =MAX V=05V -20| mA
Short-circuit Mil -20 -55 | —20 -100 | —40 -100| mA
los 3 Veo=MAX
output current Com’l | -18 -55 | —20 —-100 | —40 -100| mA
loon Outputs 4 | 8 08 | 18 82 | 178 | mA
.. Supplycurrent |, HIGH
¢ (total) o0=MAX Outputs
|
ccL I ow 7.4 14 1.4 2.8 13.6 22 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are at Vo =5V, To=25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Vo= + 0.5V and Vg = Voo MAX + 0.5V. Not more than one
output should be shorted at a time and duration of the short circuit should not
exceed one second. ViN Vm Vm
4. VoL = +0.45V MAX for 54S at Tp = + 125°C only. L ]
tpL=] <tpLH~|
| 1
"°“'—_M
V= 1.3V for 54LS/74LS, Vjy = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C, =15pF, R =4002 | C_ =15pF, Ry=2kQ | C_ =15pF, R  =280Q | UNIT
Min Max Min Max Min Max
tpLn . 22 20 5.5
tor Propagation delay Waveform 1 15 20 55 ns
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LOGIC DIVISION

JANUARY 1982

GATE

54/741L554

Four-Wide Two- & Three-Input AND-OR-Invert Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74LS54 12ns 0.9mA

ORDERING CODE

P CKAGES | | e Tam0°C 10 +70°C | Vog= 5V = 10%:Tae - 5570 o + 125°C
Plastic DIP N74LS54N
Ceramic DIP N74LS54F
FUNCTION TABLE
INPUTS OUTPUT
A B|C|D]E F |l G]|H[J K Y INPUT AND OUTPUT LOADING
H H{ X | X X | X ]| x| x| X]X L AND FAN-OUT TABLE
))f § Q Q Q ﬁ ﬁ § § i :: PINS | DESCRIPTION | 54/74LS
X | X | x| X[ x| x| X|H]|H|H L A-K Inputs 1LSul
All other combinations H Y Output 10LSul

H = HIGH voltage level
L = LOW voltage level

X = Don’t care

PIN CONFIGURATION

LOGIC SYMBOL

NOTE

Where a 54/74LS unit load (LSul) is 20xA | and

- 0.4mA Iy

LOGIC SYMBOL (IEEE/IEC)

Eiclaicicicie

GND |7

<
[2)
(2]

=] L] &l = B Bl ]

[l 2

=z le
2o

I
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LOGIC DIVISION

JANUARY 1982

GATE

54/74L554

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54LS 74LS UNIT
Vee Supply voltage 7.0 7.0 \'
Vin Input voltage -05to +7.0 -05to +7.0 \
N Input current -30to +1 -30to +1 mA
Vour Voltage applied to output in HIGH output state —-05to + Ve —-05to + V¢ \
Ta Operating free-air temperature range —-55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74LS
PARAMETER UNIT
Min Nom Max
v Subpl it Mil 4.5 5.0 5.5 \'
u voltage
ce ppiy voltag Com'l 4.75 5.0 5.25 v
ViH HIGH-level input voltage 20 \
Mil +0.7 Vv
Vi LOW:-level input voltage
Com’l +0.8 v
ik Input clamp current -18 mA
lon HIGH-level output current - 400 rA
Mil 4 mA
loL LOW-level output current
Com’l 8 mA
. . Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
A W | Hoaw — AMPM
vce vce
NEGATIVE | KM V™
PULSE
AL 10% 10% ov
e | oot vVour L—m«um tTLH(t) —]
SENERATOR ‘—-‘TLH((r) THL(t)—] |~—
90% 90% AMP M)
RT CL D POSITIVE
PULSE vm vm
I 10%; tw. 10% ov
== = = = = V= 1.3V for 54LSI74LS; Vjy = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vo; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tri | 'THL
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zg7 of Pulse Generators. 54L8/74LS v 1MHz S00ns 15ns 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 548/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH, tTHL Values should be less than or equal to the table entries.
Signetics 3-87
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GATE 54/74L554

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/74LS54
PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max
\ HIGH-level output volt Vge=MIN, V = MAX, loy = MAX Mil 25 34 v
-level output voltage = ,ViL= s lon=
oH P 9 ce * oH Coml | 27 3.4 v
Mil 0.25 0.4 \
lo= MAX
VoL LOW:-level output voltage Vec=MIN, Viy=MIN Com’l 0.35 0.5 v
lo=4mA | 74LS 0.25 0.4 v
Vik  Input clamp voltage Vee=MIN, ||= 1 -15 Vv
Input current at maximum _ _
" input voltage Veo= MAX, V= 7.0V 0.1 mA
M HIGH-level input current Vee=MAX, V=27V 20 A
Iy LOW-level input current Voo = MAX, V=04V -04 mA
Short-circuit output _
los  currentd Vee= MAX -20 -100 mA
| Suppl 1 (tota v MAX lccy Outputs HIGH 0.8 16 mA
cc  Supply current (total) ce= loc. _OUtputs LOW 10 20 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORM
ded operating condi for the ap type.
2. All typical values are are Vo =5V, T =25°C.
3. log is tested with Vo = Sosvand Vo0 = Vo MAX+ 05V, Not more thanone WAVEFORM FOR INVERTING OUTPUTS

output should be shorted at a time and duration of the short circuit should not

exceed one second.
ViN \} )
L'an-I L‘PLN‘I

Vm = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.
Waveform 1

AC CHARACTERISTICS T,=25°C, Voc=5.0V

54/74LS
PARAMETER TEST CONDITIONS C_=15pF, R = 2kQ UNIT
Min Max
:P'-"‘ Propagation delay Waveform 1 gg ns
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GATE

54/74564

Four-Two-Three-Two-Input AND-OR-Invert Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74564 3.5ns 8mA

ORDERING CODE

PACKAGES | | A= 00 1o £ 0°C | Voo =5V & 10T - 89°G 10 + 126°C

Plastic DIP N74S64N

Ceramic DIP N74S64F
FUNCTION TABLE

INPUTS OUTPUT
A|B|CIDJE]JF|G|[HI]UJ KL Y INPUT AND OUTPUT LOADING
H H X | x X | X X X | X | x| x L AND FAN-OUT TABLE
o oS IRV A N N B o B Nl B C PINS | DESCRIPTION | s4/7as
X[ x | x| x| x| x| x| x| X |H]|H L A-L Inputs 1Sul
All other combinations H Y Output 10Sul

H = HIGH voltage level
L = LOW voitage level
X =Don't care

PIN CONFIGURATION LOGIC SYMBOL

NOTE

A 54/74S unit load (Sul) is 504A iy and —2.0mA I .

LOGIC SYMBOL (IEEE/IEC)

olalciciclz

GND [7]

|

-
=

I‘o‘ lﬂ l° |°-|b |

Signetics
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GATE

54/74564

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 548 748 UNIT
Vee Supply voltage 7.0 7.0 \"
-05to -05to
Vin Input voltage +55 +55 Vv
-30to -30to
Iin Input current +5 +5 mA
Vour Voltage applied to output in HIGH output state -0.5t0 + Vo -05to +Vge v
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74S
PARAMETER UNIT
Min Nom Max
v Suppl it Mil 4.5 5.0 5.5 v
u voltage
ce pply vollag Com’l 4.75 5.0 5.25 v
ViH HIGH-level input voltage 20 v
v LOW-level input volt = +08 v
-level input voltage
L P 9 Com’l +0.8 \
hk Input clamp current ~18 mA
loH HIGH-level output current - 1000 pA
Mil 20 mA
loL LOW-level output current
Com’l 20 mA
X Mil -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
=\ | tw | oo AMP V)
vee vee
NEGATIVE | XYM ™
PULSE
AL 10% 10% o
PusE |_on oot ey — L—nm.m) TLHtD—] e
GENERATOR e
— ‘——lm«m THLMD— |
AMP (V)
90% 90%)
RT cL D POSITIVE
PULSE vm vm
I 10%A - K1I0%__ oy
- = = == = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Voc; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tren | 'THL
C|_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zoyr of Pulse Generators. 54LSI74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH. tTHL Values should be less than or equal to the table entries.
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GATE

54/74564

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/74S64
PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max
v HIGH-level output volt Vo= MIN, V) = MAX, loy = MAX ul 25 34 v
-level ou voltage = , = s =
OH put vollag ce - oH Coml | 27 34 v
Vv LOW:-level output volt \ MIN, V MIN, | MAX M 95 v
-level output voltage = s = s =
oL P ¢ ce H o Com'l 05 v
Vik Input clamp voltage Veoe=MIN, I|=1k -1.2 \'
Input current at maximum _ _
I input voltage Voo =MAX, V=55V 1.0 mA
Iy HIGH-level input current Veo=MAX, V=27V 50 rA
I LOW-level input current Vee=MAX, V=05V -2 mA
Short-circuit output _
los current? Vee=MAX —40 —-100 mA
| s | X | v MAX lccu Outputs HIGH 7 125 mA
curl =
ce upply current (total) co lcoL Outputs LOW 85 16 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORM
recommended operating conditions for the applicable type.
2. Al typical values are are Voo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Voyt= + 0.5V and Vg = Voo MAX + 0.5V. Not more than one
output should be shorted at a time and duration of the short circuit should not
exceed one second. vm_%"u—\vm—_
L'PHL’I L'PLM‘I
V= 1.3V for 54LS/74LS, V= 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74S
PARAMETER TEST CONDITIONS | C,_ =15pF, R, =2802 | UNIT
Min Max
tpLH ; 55
Propagation delay Waveform 1 ns
teHL 5.5
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FLIP-FLOPS 54/7473,LS73
Dual J-K Flip-Flop
DESCRIPTION
TYPE TYPICAL fyay TYPICAL SI(JT:I:;; CURRENT

The 73 is a dual flip-flop with individual J,

K, Clock and direct Reset inputs. The 7473 7473 20MHz 10mA

is positive pulse-triggered. JK information 74LS73 45MHz 4mA

is loaded into the master while the Clock

is HIGH and transferred to the slave on the
HIGH-to-LOW transition. For the 7473, the
J and K inputs should be stable while the
Clock is HIGH for conventional operation.

The 74LS73 is a negative edge-triggered
flip-flop. The J and K inputs must be
stable one setup time prior to the HIGH-to-
LOW Clock transition for predictable op-
eration.

The Reset (Rp) is an asynchronous active
LOW input. When LOW, it overrides the
Clock and Data inputs, forcing the Q out-
put LOW and the Q output HIGH.

PIN CONFIGURATION

ORDERING CODE

PACKAGES | | e TA= 070 10 £ 70°C | Voo =5V 2 10Ty e - 8840 1 + 125°C
Plastic DIP N7473N e  N74LS73N
Ceramic DIP N7473F e  N74LS73F S5473F . S54LS73F
Flatpack S5473W . S54LS73W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74LS
cP Clock input 2ul 4LSul
ﬁD Reset input 2ul 3LSul
J, K Data inputs 1ul 1LSul
Q,Q Outputs 10ul 10LSul

NOTE

Where a 54/74 unit load (ul) is understood to be 40xA Iy and — 1.6mA I), and a 54/74LS unit load (LSul) is 20uA |1y

and —0.4mA ).

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Py [ [14] 94
fpy 2] 3] G4
Ky 5] [17] Q4
vee [4] [71] GND
cp, [5] [70] Ko
Apz [E] (9] oz
92 [T (5] @,

144y af-12 7y af- 9
10D CP 5opCP
3k Ry G- 13 104K g, G|-8
9 9
2 ]

‘73 ’LS73
u L 12
L P T Inbes —
3 1K A 13 3 1K .13
2N R 2np
S et 1 Snbet
L ik s 12 8
= 1 1K 8
TN R .6J>1 R
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FLIP-FLOPS 54/7473,1573

LOGIC DIAGRAM FUNCTION TABLE

INPUTS OUTPUTS

OPERATING MODE = — =

Rp|CP®|UlK|Q | Q

Asynchronous Reset (Clear) L X X | X L H

Toggle H| L |h|h| Qg q

Load “0” (Reset) H JL |1 |h L H

_ Load “1” (Set) H| JL |[h|1 | H L

Q Q Hold “no change” H{JdJL (1|1 ]gq q

H HIGH voltage level steady state.
- h HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transi-

Rp tion.(@
L LOW voltage level steady state.
K J I LOW voltage level one setup time prior to the HIGH-to-LOW Clock transi-
tion.®
cp

q Lower case letters indicate the state of the referenced output prior to the

HIGH-to-LOW Clock transition.

X = Don't care.
JL. = Positive Clock pulse.
NOTES

a. The J and K inputs of the 7473 must be stable while the Clock is HIGH for conven-
tional operation.

b. The 74LS73 is edge triggered. Data must be stable one setup time prior to the
negative edge of the Clock for predictable operation.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 v
-05to -05to -05to -05to
Vin Input voltage +55 +7.0 +55 +7.0 v
-30 to -30 to -30 to -30 to
In Input current +5 1 +5 1 mA
. . -05to -0.5 to -05to -0.5 to
Vout Voltage applied to output in HIGH output state +Veo +Veo +Vee +Vee v
T Nnaratins fran nir damnaratiira ransaa — EBE ¢Aa 1 19K N+~ 70 o
Ta Operating free-air temperature range 55tc + 125 0tc 70 C

RECOMMENDED OPERATING CONDITIONS

54174 54/74LS
PARAMETER - UNIT
Min Nom Max Min Nom Max
v Suppl it Mil 4.5 5.0 5.5 45 5.0 5.5 \"
u voltage
ce Pply voltag Com'l | 475 5.0 5.25 475 5.0 5.25 v
Vi HIGH-level input voltage 2.0 2.0 \
. Mil +0.8 +0.7 \
ViL LOW:-level input voltage
Com’l +0.8 +0.8 \"
ik Input clamp current -12 -18 mA
lon HIGH-level output current — 400 — 400 sA
Mil 16 4 mA
loL LOW:-level output current
Com’l 16 8 mA
Mil -55 +125 - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
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FLIP-FLOPS 54/7473, 1573

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

. 54/7473 54/74LS73
PARAMETER TEST CONDITIONS! 2 UNIT
Min | Typ? | Max | Min | Typ? | Max
Vear=MIN, Viu=MIN, V, = MAX Mil 2.4 3.4 2.5 3.4 \
v HIGH-level output voltage cc » 'H ) ’
OH P 9 lon= MAX Com'l| 24 | 34 27 | 34 v
Mil .2 0.4 0.25 .4 Vv
Veo=MIN, loL=MAX |0 0 0
VoL LOW-ievel output voltage V= MIN, Com’l 02 | 04 035 | 05 v
ViL=MAX loL=4mA | 74LS 025 | 04 | Vv
Vik Input clamp voltage Vee=MIN, =l -15 -15 \'
V=55V | AlllInputs 1.0 mA
Input current at maximum _ J. K Inputs 0.1 mA
h input voltage Vee=MAX — d
V,=7.0V Rp Inputs 0.3 mA
cP Inputs 0.4 mA
J, K Inputs 40 uA
V,=24V | RpInputs 80 uA
iy HIGH-level input current Vee= MAX CP Inputs 80 HA
J, K Inputs 20 uA
V,=27V | RpInputs 60 uA
CP Inputs 80 uA
J, K Inputs -16 -04| MmA
I LOW:-level input current Vee= MAX, V= 0.4V Rp Inputs -3.2 -08| mA
CP Inputs -3.2 -08| mA
| Short-circuit output Vo= MAX Mit | -20 -57 | -20 —100] mA
os 3 cc=
current Com'l| —18 -57 | =20 -100| mA
lcc  Supply current? (total) Vo= MAX 10 40 4 8 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specif under re ded op i ditions for the app type.

2. All typical values are at Vee=5V, To=25°C.

. log Is tested with Vot = + 0.5V and Voo = Voo MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

. With the Clock input grounded and all outputs open, Igc is measured with the Q and Q outputs HIGH in turn.

w

>

AC CHARACTERISTICS T,=25°C, Voo =5.0V

54/74 54/74LS
PARAMETER TEST CONDITIONS C_=15pF, R = 4000 C_=15pF, R = 2kQ UNIT
Min Max Min Max
fmax Maximum Clock frequency Wavetorm 3 15 30 MHz
teLH Propagation delay Waveform 1,’LS73 25 20
tprL Clock to output Waveform 3, '73 40 30 ns
i propgeon deley Wavetorm 2 7 I

NOTE
Per industry convention, fmax is the worst case value of the maximum device operating frequency with no constraints on tr, tg, pulse width or duty cycle.
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FLIP-FLOPS 54/7473,1573
AC SETUP REQUIREMENTS T,=25°C, Voc=5.0V
54/74 54/74LS
PARA
ARAMETER TEST CONDITIONS i Mo Min Max UNIT
tw(H) Clock pulse width (HIGH) Waveform 1 20 20 ns
tw(L) Clock pulse width (LOW) Waveform 1 47 ns
tw(l) Reset pulse width (LOW) Waveform 2 25 25 ns
tg Setup time J or K to Clock® Waveform 1 0 20 ns
th Hold time J or K to Clock Waveform 1 0 0 ns
AC WAVEFORMS
CLOCK TO OUTPUT DELAYS, DATA SETUP AND RESET TO OUTPUT DELAYS,
HOLD TIMES, CLOCK PULSE WIDTH RESET PULSE WIDTHS
JKorD % 7
" ]
thiL)=0 L — _
ta(H) =1 RESET (Rp) ™ vm
I S o VI —
cP m ™ Vm
tw (H) tPHL
_l_'pm
‘—T tPHL Q % "] \ m
Q \ m f Vm
“_‘I—'PLH
‘——l— tpLH '—T tPHL
Q m Vm

Waveform 1

PROPAGATION DELAY AND fpax

Waveform 2

I Vimax

1-4“(*»“-',&) tw(H) —=t=—tp(L ls(H)-l
J S
OR Vm Vm
K

twit)

r+—TPLH

o o

o]

o

'—TPLH‘(
%VM

Vm

\VM
f-— TPHLA!

Waveform 3

Vm = 1.3V for 54LS/74S: V= 1.5V for all other TTL famillies.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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FLIP-FLOPS 54/7473, 1573

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
I t | AMP
90%) v 90% ®
vce vce
NEGATIVE [ KYM VM
PULSE
10%-
AL 10% 7 ov
Vi Vi
PULSE ~l N - — I—nnum LMt~ |
GENERATOR e
— I——mn(lr) THUtD—] |
AMP
80% 90% m
RT CL 0 POSITIVE
PULSE vm VM
1
10%4A | W | K10% ov
= = - == = Vpm = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families.
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY Reo. R a
R = Load resistor to Voc; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tTLH | trHL
C|_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zgyt of Pulse Generators. 54L8174LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 25ns
tTLH, tTHL Values should be less than or equal to the table entries.
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FLIP-FLOPS 54/7474,1574A, 574
Dual D-Type Flip-Flop
DESCRIPTION
TYPE TYPICAL fyax TYPICAL S?TT::IY CURRENT
The '74 is a dual positive edge-triggered
D-type flip-flop featuring individual Data, 7474 25MHz 17mA
Clock, Set and Reset inputs; also comple- 74LS74A 33MHz 4mA
mentary Q and Q outputs. 74574 100MHz 30mA

Set (§D) and Reset (ﬁD) are asynchronous
active-LOW inputs and operate indepen-
dently of the Clock input. Information on
the Data (D) input is transferred to the Q
output on the LOW-to-HIGH transition of
the clock pulse. The D inputs must be
stable one setup time prior to the LOW-to-
HIGH clock transition for predictable
operation. Although the Clock input is
level-sensitive, the positive transition of
the clock pulse between the 0.8V and 2.0V
levels should be equal to or less than the
clock-to-output delay time for reliable op-
eration.

PIN CONFIGURATION

ORDERING CODE

N7474N o N74LS74AN
Plastic DIP N74S74N
Ceramic DIP N7474F o N74LS74AF S5474F . S54LS74AF
N74S74F S54S74F
Flatpack S5474W 55'4 s74v354LS74AW
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74S 54/74LS
D Input 1ul 1Sul 1LSul
Ro Input 2ul 3Sul 2LSul
Sp Input 1ul 2Sul 2LSul
CP Input 2ul 2Sul 1LSul
Q,Q Outputs 10ul 10Sul 10LSul
NOTE

Where a 54/74 unit load (ul) is understood to be 40xA |y and — 1.6mA I} , a 54/74S unit load (Sul) is 504A l|y and
—2.0mA ., and 54/74LS unit load (LSul) is 204A ljy and —~0.4mA Iy .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Rpy [0 [14] Vee
o, [Z] [13] Rpy
cpy 5] 2] D2
Spy [4] ] cp,
o [5] 10] Sp2
G4 [¢] (9],
GND[7] 8] G,

4 $
2—{o So a}-s12-{p Spo a}—9
3—cP 1—>cp
Rp al-s Rp Qf—s8
)i ¥

13

AN 5
2 b

2 1o 6
AnNg

s 9
N _be

—,—2—*20 8
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FLIP-FLOPS

54/7474,1S74A, 574

LOGIC DIAGRAM

MODE SELECT—FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE - = —
Sp | Rp|CP | D Q Q
Asynchronous Set L H X X H L
Asynchronous Reset H L X X L H
(Clear)
Undetermined@® L L X X H H
Load “1” (Set) H H 1 h H L
Load “0” (Reset) H H ! 1 L H

X = Don'’t care.

NOTE

H = HIGH voltage level steady state.
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition.
L = LOW voitage level steady state.
| = LOW voitage level one setup time prior to the LOW-to-HIGH clock transition.

1 = LOW-to-HIGH clock transition.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

(a) Both outputs will bs_HIGH w_hile both §D and ﬁD are LOW, but the output states
are unpredictable if Sp and Rp go HIGH simultaneously.

PARAMETER 54 54LS 54S 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \"
-0.5to -0.5to -05to -05to -05to -05to
Vin Input voltage +55 +7.0 +55 +55 +70 +55 v
-30to -30to -30to -30 to -30 to -30to
In Input current +5 +1 +5 +5 +1 +5 mA
y Voltage applied to output in HIGH -05to -0.5 to -05to -05to -05to -05 to v
out output state +Veo +Vee +Vee +Vee +Vee +Veo
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
v Suppl it Mil 45 5.0 55 4.5 5.0 55 45 5.0 5.5 \"
u voltage
ce pply voltag Com'l | 475 | 50 | 525 | 475 | 50 | 525 | 475 | 50 | 5.25 v
Vi HIGH-level input voltage 20 20 20 v
. Mil +0.8 +0.7 +0.8 v
ViL LOW:-level input voltage
Com’l +0.8 +0.8 +0.8 \"
hk Input clamp current -12 -18 -18 mA
loH HIGH-level output current - 400 - 400 —-1000 | A
Mil 16 4 20 mA
loL LOW:-level output current
Com’l 16 8 20 mA
. Mil - 55 +125 | -55 +125 | —55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE

V|L= + 0.7V MAX for 54S at Tp = + 125°C only.
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FLIP-FLOPS 54/7474,1574A, 574

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7474 54/74LS74A 54/74S74
PARAMETER TE NDITIONS'
RAME STCo ° Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max UNIT
v :‘,?p":,}'eve' Veo=MIN, Viy=MIN, | Mil | 24 | 34 25 | 34 25 | 3.4 v
" Voltage Vi =MAX, loy=MAX [Com'l | 2.4 | 34 27 | 34 27 | 34 v
Mil 02 | 04 025 | 0.4 0.56 v
LOW-level | Vgec=MIN, | | — MAX
VoL output Vu=MIN, | ©°" Com’l 02 | 04 035 | 05 0.5 v
voltage Vie=MAX [ =4mA | 74LS 025 | 0.4 \
Vik yohace P Veo=MIN, =l -15 -15 2| v
Input V,=5.5V 1.0 1.0 | mA
current at P input 0.1 mA
I maximum Vo= MAX Vi=7.0V Rp input 0.2 mA
input = 5, input 0.2 mA
voltage -
CP input 0.1 mA
D input 40 pA
Rp input 12 A
V,=2.4v | Ao InpY 0 &
Ve = MAX Sp input 80 A
HIGH-level | ©°~ CP input 80 uA
I input D input 20 50 | uA
current e
Vi= 2.7V Rp input 40 150 uA
= B, input 40 100 | uA
CP input 20 100 | pA
D input -1.6 -0.4 mA
Rp input -3.2 -0.8 mA
Vi=04v Sp input -1.6 -0.8 mA
LOW-level CP input -3.2 -0.4 mA
L input Vee = MAX Di n > A
current® D Inpu -
Rp input -6 mA
=0.5V
Vi=05 Sp input -4 mA
CP input -4 mA
| Short-circuit Vo= MAX Mil | -20 -57 | -20 -100 | -40 -100 | mA
os output cc= O ~ - ~ - ~
ourrent? Com'l | -18 57 20 100 | -40 100 | mA
Supply cur- _
Icc ot (total) Voo = MAX 17 30 4 8 30 50 | mA

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

. All typical values are at Vg =5V, Tp=25°C.

. log is tested with Vo= + 0.5V and Voo = Vg MAX + 0.5V. Not more than one output should be shorted at a time and duration of the shorted circuit should not exceed one
second.

. Measure Igc with the Clock inputs grounded and all outputs open, with the Q and @ outputs HIGH in turn.

. Set is tested with reset HIGH and reset is tested with set HIGH.

. VoL = +0.45VMAX for54SatTp = +125°Conly.

AC CHARACTERISTICS T,=25°C, Voo =50V

(RN

o0s

54/74 54LS/74LS 54S/74S
PARAMETER TEST CONDITIONS | C_ =15pF, R =4000 | C_ =15pF, R =2k | C, =15pF, R =280Q0 | UNIT
Min Max Min Max Min Max

Maximum clock
fmax frequency Waveform 1 15 25 75 MHz
tpuy  Propagation delay 25 25 9
toy.  Clock to output Waveform 1 40 40 9 ns
tpy  Propagation delay Waveform 2 25 25 6
tpy,  Set or Reset Waveform 2 40 40 13.5 ns

to output CP=HIGH

Set or Reset to Waveform 2
tere output CP=LOW 40 40 8 ns

NOTE

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t;, t¢, pulse width or duty cycle.
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FLIP-FLOPS 54/7474,1574A, 574

AC SETUP REQUIREMENTS T, = 25°C, Vo= 5.0V

PARAMETER TEST CONDITIONS 5474 SALS7ALS 848174S UNIT
Min Max Min Max Min Max
tw(H) Clock pulse width (HIGH) Waveform 1 30 25 6 ns
tw(L) Clock pulse width (LOW) Waveform 1 37 7.3 ns
Set or reset pulse width
tw(L) (LOW) Waveform 2 30 25 7 ns
t,(H) Setup time (HIGH) data to Waveform 1 20 20 3 ns
clock
t, () Setup time (LOW) data to Waveform 1 20 20 3 ns
clock
t, Hold time data to clock Waveform 1 5 5 2 ns
AC WAVEFORMS
CLOCK TO OUTPUT DELAYS, DATA SETUP AND SET AND RESET TO OUTPUT DELAYS,
HOLD TIMES, CLOCK PULSE WIDTH SET AND RESET PULSE WIDTHS

[

d
J
:

',,_.I :

RESET (Rp) vn\ % ™
tPHL tPLH———
Q \ M 7‘ m PLH - . I 1PHL

._.'_ PLH PHL4*—'|\‘IM— l—~1— toHL '—T-tpm

V|
Vp = 1.3V for 54LS/74LS: V= 1.5V tor all other
The shaded areas indicate when the input is permitted to change for
predictable output performance.

Waveform 1 Waveform 2

§

’

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
} tw 4 AMP (V)
90% v {90% v
vce vcc
NEGATIVE | XYM Y™
PULSE
10%
RL 10% 7 ov
VIN 7
PULSE | buT X — L—'THL(“) TLH(t) — fe—
GENERATOR i
— l-—mu(!v) THL—]
AMP (V)
90%-)
RT CL D POSITIVE
PULSE M vm
%A | tw | "% oy
= = = = = = VM = 1.3V for 54LS/74LS; V)= 1.5V for all other TTL families.
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY R h
R = Load resistor to Vo; see AC CHARACTERISTICS for value. ; Amplitude | Rep. Rate | Pulse Width | trih | tTHL
C|_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZoyT of Pulse Generators. 54LS/74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. ) 545/74S 3.0V 1MHz 500ns 25ns | 25ns
tTLH. tTHL Values should be less than or equal to the table entries.
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LATCHES 54/7475, LS75
Quad Bistable Latch
¢ 4-bit bistable latch TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
o Refer to 54LS/74LS375 for DELAY (Total)
Vcc and GND on corner 7475 180 (tpy) 32mA
pins 9ns (tpy)
740875 195"5 {teen) 6.3mA
ns (tpy )
DESCRIPTION

The '75 has four bistable latches. Each QRDERING CODE
2-bit latch is controlled by an active HIGH

Enable input (E). When E is HIGH, the data PACKAGES COMMERCIAL RANGES MILITARY RANGES

enters the latch and appears at the Q out- Ve =5V £5%;Tp=0°Cto +70°C | Vo =5V £10%; Ty = —55°Cto +125°C
put. The Q outputs follow the Data inputs | pjastic DIP N7475N ¢ N74LS75N

as long as E is HIGH. The data on the D in- -

puts one setup time before the HIGH-to- | Ceramic DIP N7476F «  N74LS75F S5475F . S54LS75F
LOW transition of the enable will be Flatpack S5475W . S54LS75W

stored in the latch. The latched outputs re-
main stable as long as the enable is LOW.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74 54/74LS
D Input 2ul 1LSUI
E Input 4ul 4LSUI
All Outputs 10ul 10LSul
NOTE
Where a 54/74 unit load (ul) is understood to be 40xA Iy and — 1.6mA |, and a 54/74LS unit load (LSul) is 20xA Iy and
—04mA.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1Bl
2 3 6 7 PR pos
& (1] ] ap l | | C
% 2] 5] o Dy Dy D, D3 . | 16
oy [ 351 13— Eg.q =——11D N1
E23 [2] 73] Eq.1 . s 15
v 44— E2.3 —41D 14
o EgND Q G Q G Q@ T 03 T ~—
= ol % TT T T T T 11 : :
o3 [7] [10] @z 6 1 15 14 10 11 9 8 ® 2
Q. 8 Q.
" =1 % Vee=Pins 6 | 10
GND = Pin 12 —20 N 11
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LATCHES

54/7475, 575

LOGIC DIAGRAM

MODE SELECT—FUNCTION TABLE

ol

—><]
TO OTHER LATCHES <
E D

INPUTS OUTPUTS

OPERATING MODE =
E D Q Q

H L L H

Data Enabled H H H L
Data Latched L X q q

H = HIGH voltage level
L = LOW voltage level
X =Don't care

the state of r

q = Lower case letters

the HIGH-to-LOW Enable transition.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

output one setup time prior to

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 Vv
-0.5to -05to -05to -05to
Vin Input voltage +55 +7.0 +55 +7.0 v
—-30 to -30to -30 to -30to
hn Input current +5 1 +5 1 mA
. . -0.5to -05to -05to -05to
Vour Voltage applied to output in HIGH output state +Voo +Voe +Vee +Voe "
Ta Operating free-air temperature range -55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v Supol it Mil 45 5.0 55 45 5.0 5.5 \"
u| voltage
ce pply voltag Com'l | 475 5.0 5.25 475 5.0 5.25 v
Vi HIGH-level input voltage 2.0 2.0 v
Mil +0.8 +0.7 v
Vi LOW:-level input voltage
Com’l +0.8 +0.8 \
hk Input clamp current -12 -18 mA
lon HIGH-level output current — 400 — 400 KA
Mil 16 4 mA
loL LOW-level output current
Com’l 16 8 mA
. Mil - 55 +125 -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
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LATCHES

54/7475, LS75

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54/7475 54/74LS75
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Var= MIN, Vi = MIN Mil 24 3.4 25 3.4 \
v HIGH-level output voltage cc 1M )
o P 9 ViL= MAX, Ign = MAX Com'l | 24 | 34 27 | 34 v
Mil 0.2 0.4 0.25 0.4 \'
VCC= MlN, |OL=MAX
Vou LOW:-level output voltage Vin=MIN, Com’l 0.2 0.4 0.35 0.5 \
Vie=MAX [ T _4mA | 74LS 025 | 04 | V
Vik Input clamp voltage Vee=MIN, )=l -15 -15 v
V,=55V 1.0 mA
Input current at maximum _ :
Iy input voltage Vo= MAX V=70V D inputs 0.1 mA
E inputs 0.4 mA
D inputs 80 A
V=24V P #
. E inputs 160 nA
hw  HIGH-level input current Vee= MAX -
D inputs 20 pA
V=27V -
E inputs 80 uA
: o ) o D inputs -3.2 ~04| mA
I LOW-level input current Voo=MAX | V=04V -
E inputs -6.4 ~16| mA
Short-circuit output Mil -20 -57 | -20 -100 | mA
los o Vo= MAX -
curren Com’l -18 -57 -20 -100 mA
1 Supply current? (total) Voo = MAX mil 32 46 63 12 mA
u| u ota =
ce PPy e Com'l 32 | 53 63 | 12 | mA
NOTES

. For conditions shown as MIN or MAX, use the appropriate value sp:
2. All typical values are at Voo =5V, Tp=25°C.

under

g conditions for the applicable type.

3. lpg Is tested with Vo1 = + 0.5V and Vg = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

IS

. Measure I with all inputs grounded and all outputs open.

AC CHARACTERISTICS T,=25°C, Vcc=5.0V

54/74 54LS/74LS
PARAMETER TEST CONDITIONS C_=15pF, R =400Q C_=15pF, R = 2kQ UNIT
Min Max Min Max
tpLH Propagation delay 30 27
to,  Datato Q output Waveform 1 25 17 ns
teLn Propagation delay 40 20
teHL Data to Q output Waveform 2 15 15 ns
teLH Propagation delay 30 27
tp.  Enable to Q output Waveform 3 15 25 ns
teLn Propagatio_n delay 30 30
tpHL Enable to Q output Waveform 3 15 15 ns
AC SETUP REQUIREMENTS T,=25°C, Voo =5.0V
54/74 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw Enable pulse width Waveform 3 20 20 ns
ts Setup time, Data to Enable Waveform 4 20 20 ns
th Hold time, Data to Enable Waveform 4 5.0 5.0 ns
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LATCHES

54/7475, LS75

AC WAVEFORMS

PROPAGATION DELAY DATA
TO Q OUTPUTS

PROPAGATION DELAY DATA
TO Q OUTPUTS

m

D,
I—tpmol meﬁl <!p|_|.|—1
Q,
i M a, m m

Waveform 1

VM =15V for 54/74 and 548/74S; V)4 = 1.3V for 54LS/74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance.

LATCH ENABLE TO OUTPUT DELAYS DATA SETUP AND HOLD TIMES

Waveform 2

th(H)
E m M m E an Vi
ety ——> le—1tw .—.I
[~-tPHL 'l = tPLH
Q / -
..-',,LH-I }—'pmc'
Sy A
Waveform 3 Waveform 4
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
N t -] AMP (V)
90%Y o 90% w
Vcc vce
NEGATIVE | “KYM Y™
PULSE
10%
RL 10% ) %A ov
VIN v
PULSE rl\ D.UT X — L——'THL(") TLH(t)— —
GENERATOR - e
— I-—mu(lv) THLD—] e
AMP (V)
90% 90%-
RT CL ] POSITIVE
PULSE vm vm
10%" | 'w | K10% oy
= = = = = = VM = 1.3V for 54LS/74LS; V= 1.5V for all other TTL families.
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY -
Ry = Load resistor to Vo; see AC GHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tTiH | 'THL
C_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zg of Pulse Generators. 54LS/74LS 3.0v 1MHz 500ns 15ns | 6ns
D = Diodes are 1N916, 1N3064, or equivalent. ) 545/74S 30V 1MHz 500ns 25ns | 2.5ns
tTLH tTHL Values should be less than or equal to the table entries.
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FLIP-FLOPS

54/7476,1576

DESCRIPTION

The '76 is a dual J-K flip-flop with individ-
ual J, K, Clock, Set and Reset inputs. The
7476 is positive pulse-triggered. JK infor-
mation is loaded into the master while the
Clock is HIGH and transferred to the slave
on the HIGH-to-LOW Clock transition. The
J and K inputs must be stable while the
Clock is HIGH for conventional operation.

The 74LS76 is a negative edge-triggered
flip-flop. The J and K inputs must be
stable only one setup time prior to the
HIGH-to-LOW Clock transition.

The Set (Sp) and Reset (Rp) are asynchro-
nous active LOW inputs. When LOW, they
override the Clock and Data inputs, forc-
ing the outputs to the steady state levels
as shown in the Function Table.

PIN CONFIGURATION

Dual J-K Flip-Flop

TYPE TYPICAL fyax TYPICAL StJTF;I::J CURRENT
7476 20MHz 10mA
74LS76 45MHz 4mA

ORDERING CODE

PACKAGES | |, Tam 0% o 1 70°C | Vo= SV < 10%:Tam - 5% to + 126°C
Plastic DIP N7476N *  N74LS76N
Ceramic DIP N7476F o  N74LS76F S5476F . S54LS76F
Flatpack S5476W . S54LS76W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74LS
CP Clock input 2ul 2LSul

Ro Sp Reset and Set inputs 2ul 2LSul

J, K Data inputs 1ul 1LSul

Q,Q Outputs 10ul 10LSul

NOTE

Where a 54/74 unit load (ul) is understood to be 40uA Ijy and — 1.6mA I;, and a 54/74LS unit load (LSul) is 20xA Ijy

and —-0.4mA Iy .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

CPy [ 76] Ky
Sp1 [2] 5] 0,
Rp1 [E] (7] q,
4[] 73] GND
vee (5] [12] k2
CP2 (€] [11] @,
Sp2 E E 52
Rpa [] 9]z

’76 'LS76
2 7
L $ At <1 Y
1 15 1 15
a—4s S0 af—15 9—Js Sp af—n bran &4 Bl 1—5‘6 Pc1 —
L PP LI PP
_;’bn O .i;hg 1
1—o>cp 6—of> CP “Bs =Ns
2 2ty
16—k Rr, Gf—1412—K g af—10 L I Enbcy |1
D D 12 12
2l 2 1k
j! I sr)q bt )y 10
J.hs l.bs
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54/7476,1L576

LOGIC DIAGRAM

FUNCTION TABLE

Q 4 : - a
§p fp
K J

INPUTS OUTPUTS

OPERATING MODE — T T = =
Sp|Rp|CP® | J | K| @ | Q

Asynchronous Set L|H X X|X| H L
Asynchronous Reset (Clear)| H | L X XX L | H
Undetermined@ L{L| X |[X|[X]| H|H
Toggle H|H|JL|h|h| ]| q
Load “0” (Reset) H{H[JL | I |h L|H
Load “1” (Set) HI{H| L |h|I H|L
Hold “no change” HIH|JITL |1 ]I q q

H = HIGH voltage level steady state.

h =HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transi-
t