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n s one of the world’s largest manufacturers of integrated
circuits, Signetics designs, develops, manufactures and sells
over 1600 different types of integrated circuits. Signetics
produces digital and linear circuits, utilizing both bipolar and
metal-oxide-semiconductor (MOS) manufacturing processes.

This 1976 issue of our data book covers the full expanse of our
broad product line. For ease of use, we have grouped our
products into 6 major families. They are: Logic—covering
54/74, 8200 series devices and 10,000 series ECL; Memories—
covering bipolar and MOS shift registers and memories;
Interface—covering both logic and analog devices; Analog—
covering general and consumer analog devices including D-
MOS; Microprocessors—covering bipolar, MOS and system
logic devices; MilRel—covering the high reliability programs
available in our product line.

This issue represents a unique approach in the presentation of
integrated circuits data. In keeping with our intent of
presenting the maximum amount of data requiring the
minimum amount of effort by the user, we have grouped
product family information at the beginning of the section
covering that particular family. The information covered
usually includes an introduction to that family, a table of the
complete family electrical characteristics, and a grouping of
the general parameter measurement information and other
pertinent data. We feel that this format allows the reader to
quickly insure that he is aware of all possible devices that are
available from Signetics to help him with his design.

Signetics reserves the right to make changes in the products
contained in this book in order to improve design or
performance and to supply the best possible products.
Signetics also assumes no responsibility for the use of any
circuits described herein and makes no representations that
they are free from patent infringement.



© Copyright 1976 Signetics Corporation
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54/74182 Look-Ahead Carry Generator.........c.cooveuenen PR e X - =X - 183

54/74280 9-Bit Odd/Even Parity Generator/Checker ........:. evees = - s X 221
54/74283 4-BitBinary Adder........coviiiiiiiiiiiiiiiiiii i e mL e X - -+ 222
9324 5-Bit Comparator.......covvieiriitiinieiiiiiiiiiiieans ‘ : S 235
COUNTERS ‘

54/7490 Decade COoUNter...c...evrierus s eiiieennaeannss X - X - . 100
54/7492 Divide-by-Twelve Counter..........cocvevviineninnnn. cees X - - - 102
54/7493 4-BitBinary Counter............oeevuueenn. T eeee X - x - 104
54/74160 Synchronous 4-Bit Decade Counter with Direct Clear ..... X, - X - 151
54/74161 Synchronous 4-Bit Binary Counter ............. e X - X - 153
54/74162 Synchronous 4-Bit Decade Counter ...................... x - x. - 156
54/74163 Synchronous 4-Bit Binary Counter ..................c.0e X - X - 160
54/74176 Presettable Decade and Binary Counter/Latch ............ X - - - 176
54/74177 Presettable Decade and Binary Counter/Latch ............ X - - - 176
54/74190 Synchronous BCD Up/Down Counter .............ooovenn. X - X - 184
54/74191 Synchronous Binary Up/Down Counter.................. LoX - - 187
54/74192 Synchronous Decade Up/Down Counter................... Bt - X. - 190
54/74193 Synchronous 4-Bit Binary Up/Down Counter........... . X - X' - 192
54/74196 3MHz Presettable Decade Counter/Latch ........ e e X - X X 200
54/74197 Presettable Binary Counter/Latch ........................ X - X X 201
54/74290 Decade Counter........c.oevvniiniiinneniinnennennes R - - X - 223
54/74293 4-BitBinary Counter............overeniiennennnnn.. el - - X - . 225

DATA SELECTORS/MULTIPLEXERS

54/74150 16-Line to 1-Line Data Selector/Multiplexer ............... X - - - 140
54/74151 8-Line to 1-Line Data Selector/Multiplexer ................ X - b X 142
54/74152 8-Line to 1-Line Data Selector/Multiplexer ................ X - - - 143
54/74153 Dual 4-Line to 1-Line Multiplexer ........coovevenenennnnass X - X X 145
54/74157 Quad 2-Line to 1-Line Data Selector/ ’ : ;

- Multiplexer (Non-Inverting) .......oeveeeeneneeeneennnns X - X X 149
54/74158 Quad 2-Input Data Selector (Inverting) ............ veaes x - X X 150
54/74251 Data Selector/Multiplexer with 3-State Outputs............ = - X b 212
54/74253 Dual 4-Line to 1-Line Data Selector/Multiplexer ........... - - X X 214
54/74257 Quad 2-Line to 1-Line Data Selector/Multiplexer .......... - - X X 215
54/74258 Quad 2-Line to 1-Line Data Selector/Multiplexer .......... - - X X 216
54/74298 ~ Quad 2-Input Multiplexer with Storage............... Ve X - - - - 228
9309 Dual 4-Input MUipleXer .......oiririienneiinineneninenns . : 234
9312 8-INPUt MUIEIPIEXET . ovvttttiee e et eieeneeeainnnns : 234
DECODERS ; ~ ,

54/7442 BCD-to-Decimal Decoder (1-0f-10) .....cvvvvvvnnervnvnsen. X - X - : 69
54/7443 Excess 3-to-Decimal Decoder ........coovvvvineeinnnennns X - - - 70
54/7444 Excess 3-Gray to-Decimal Decoder.............cc.....s e X - - - 71
54/7445 BCD-to-Decimal Decoder/Driver ...........ccoevenennnnn. : X i - - 72
54/7446A BCD-to-Seven Segment Decoder/Driver ..............oi.. X - - - ’ 73
54/7447A BCD-to-Seven Segment Decoder/Driver ............cuuun. X. - - - 74
54/7448 BCD-to-Seven Segment Decoder/Driver ........ e X - - - 76
54/74138 3-to-8 Line Decoder/Demultiplexer ..................oue - - X X 134
54/74139 Dual 2-to-4 Line Decoder/Demultiplexer .................. R R ¢ X 135
54/74145 BCD-to-Decimal Decoder/Driver ...........ovvveeneennnn. X - X - 136
54/74154 4-Line to 16-Line Decoder/Demultiplexer ........... iesees X - - - 146
54/74155 Dual 2-Line to 4-Line Decoder/Demultiplexer ............. X - - - 147
54/74156 Dual 2-Line to 4-Line Decoder/Demultiplexer ............. X - R - 148
54/74261 Multiply/Decoder ........ovviiiiiiiiiiiiiieeennnns e . - X - 218
9301 One-0f-Ten DeCOdEr. ...t iviitiieeiirenenetennnennanns L . 233
ENCODERS . .
54/74147 10-Line to 4-Line Priority Encoder..........ccovivvueeen.. X - - - 137
54/74148 8-Line to 3-Line Priority Encoder .............ccoovvuevan. X - - - 138
EXPANDERS : ,

54/7460 Dual 4-Input Expander........c.ocoeviiiiiiiiiiieeiviaens X X - - 81



54/7461 Triple 3-Input Expander...........coiiiiiiiiieinnnnn, - X - - 82

54/7462 3-2-2-3-Input AND-OR Expander ...........covvvvevnnnnnn - X - - 82
\

FLIP-FLOPS
54/7470 J-KFlp-FIOp ..ot X - - - 84
54/7471 J-K Master-Slave Flip-FIOp .....ccoiiiiiiiiiiiiiieenenns - X - - 84
54/7472 J-K Master-Slave Flip-Flop . .......oviiiiiiiiiiiiiinin. X X X - 85
54/7474 Dual D-Type Positive Edge-Triggered Flip-Flop ........... X X X X 87
54/7476 - Dual J-K Flp=FIOp ..ot ii et eieeieenaes X X X - 90
54/7478 Dual J-K Negative Edge-Triggered Flip-Flop .............. - - X - 91
54/74101 J-K Edge-Triggered Flip-Flop ........covviiiiiiiiiinnnn., - X - - 111
54/74102 J-K Edge-Triggered Flip-Flop ..........coviiiiiiiiiinnn, - X - - 112
54/74103 J-K Edge-Triggered Flip-Flop .......covviiiiinininnne. - X - - 114
54/74106 Dual J-K Edge-Triggered Flip-Flop .............coooiiin. - X - - 115
54/74107 Dual J-K Master-Slave Flip-Flop ...........covvviiiinnen X - X - 116
54/74108 Dual J-K Edge-Triggered Flip-Flop ...........ccovvvvinnen - X - - 117
54/74109 Dual J-K Positive Edge-Triggered Flip-Flop ............... X - X - 118
54/74112 Dual J-K Negative Edge-Triggered Flip-Flop .............. - - X X 119
54/74113 Dual J-K Negative Edge-Triggered Flip-Flop .............. - - X X 121
54/74114 Dual J-K Negative Edge-Triggered Flip-Flop .............. - - X X 122
54/74175 Quad D-Type Edge-Triggered Flip-Flop.................0. X - X X 175
GATES
54/74125 QuadBusBufferGate ..........cooiiiiiiiiiiiiiiienenn. X - - - 130
54/74126 Quad Bus BufferGate ...........cooviiiiiiiiiiiiiiiin, X - - - 131
GATES-NAND
54/7400 Quad 2-Input NAND Gate.......covviiiininnerennnannss X X X X 53
54/7401 Quad 2-Input NAND Gate with Open

Collector Outputs . ..ooiiiiiiii ittt ieeeeaeenns X X X - 53
54/7403 Quad 2-Input NAND Gate with Open

Collector QUEPULS ...ttt iiiieiineeeanannes X - X X 55
54/7410 Triple 3-Input NAND Gate ............oviiiiiinnnnnnn. X X X X 58
54/7412 Triple 3-Input NAND Gate with Open

Collector QUIPULS ...ttt iiieiiieneeeananeeen - - X - 59
54/7420 Dual 4-Input NAND Gate.......covviiiieeeinennnneennnns X b X X 63
54/7422 Dual 4-Input NAND Gate with Open

' Collector QULPULS .. .vveieiiieet i ie i eeanennns - X X X 64

54/7426 Quad 2-Input NAND Gate with Open

Collector QUIPULS ...ttt iiiiiieiiereannnnnns - X - X 64
54/7430 8-INPpUt NAND Gate......cooivineeitiiieiineenaannns X X X - 66
54/74133 13-Input NAND Gate.......ocvniiiiiiiei i - - - X 132
54/74134 12-Input NAND Gate. ..ottt iiiiinanns - - - X 133
GATES-NOR
54/7402 Quad 2-Input NOR Gate .......cceveiiiiienninnneennnnn. X - X X 54
54/7427 Triple 3-Input NOR Gate .......coviiiiiiiiiiiiiiennnennns b - X - 65
54/74135 Quad Exclusive-OR/NOR Gate .................... e - - - X 133
54/74260 Dual 5-Input NOR Gate ..........coviiiiii ., - - X X 217
54/74266 Quad 2-Input Exclusive-NOR Gate with

Open Collector Qutputs. . .....ovoevveiiiviiiinennenn - - X - 270
GATES-AND
54/7408 Quad 2-Input AND Gate ........ccevvieeeriinniinanenennns X X X X 57
54/7409 Quad 2-Input AND Gate with Open

Collector QUtPULS v .ottt iiieiiieenas X - X X 58
54/7411 Triple 3-Input AND Gate ......covvviiiiiiiiininieannes X X X X 59
54/7415 Triple 3-Input AND Gate with Open

Collector OUtputS ..ot i ittt iea e - - X X 61
54/7421 Dual 4-Input AND Gate ......cvvveiniiiiiiiiiiiiennannnns X X X - 63
GATES-AND-OR
54/7452 4-Wide 2-2-2-3-Input AND-OR Gate ............coovvnntn - X - - 78
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54/7464 4-2-3-2-Input AND-OR Gate.........ocovniviiinninnennnn, - - - X 83

54/7465 4-2-3-2-Input AND-OR Gate........cccvvvveviiiiininennnns - - - X 83
GATES-AND-OR-INVERT
54/7450 Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gate. .. X X - - 77
54/7451 Dual 2-Wide 2-Input AND-OR-INVERT Gate .............. ©X X X - 77
54/7453 4-Wide 2-Input AND-OR-INVERT Gate..............ounnes X X - - 79
54/7454 4-Wide 2-Input AND-OR-INVERT Gate................ e X X X - 80
54/7455 2-Wide 4-Input AND-OR-INVERT Gate..........c...ouun.. - X X - 81
GATES - OR
54/7432 Quad 2-INput OR Gate .. .....ceeeernurenennn.. e X - x - 66
54/7486 Quad 2-Input Exclusive-OR Gate .............ooevvvnnnn. X - X X 98
54/74135 Quad Exclusive-OR/NOR Gate ..........c..coveviiianinn.n, - - - X 133
54/74136 Quad Exclusive-OR Gate with Open .

Collector Qutputs ......cciiiiiiiiviiiniiiiiienenns - - X - 134
54/74386 Quad 2-Input Exclusive-OR Gate .........ccovvivinuennss - - X - 230

HEX INVERTERS/BUFFERS

54/7404 Hex Inverter. ....ooviiiiiiiii ittt iinaieeanns e X X X X 55
54/7405 Hex Inverter with Open Collector Outputs ................ X X X X 56
54/7406 Hex Inverter Buffer/Driver........cooviiiiiiiiiiiniinnn. X - - - 56
54/7407 Hex Buffer/Driver......c.oviiiiiiiii it ieeienennn X - - - 57
54/7416 Hex Inverter/Buffer ......oouiiiiiiiiiiiiiiiiiiiiiennnn. X - - - 62
54/7417 Hex Buffer/Driver. ... ..coviiiiiiiiiiiiiiiiiiiiieinennns X - - - 62
54/74125 Quad Bus BufferGate ..........cooiviiiiiiinnnnnnnnnn. X - - - 130
54/74126 Quad BusBufferGate .........ccovivieeniinnenennnnnnns X - - - 131
HEX INVERTERS/BUFFERS-NAND
54/7437 Quad 2-Input NAND Buffer .........coiiiiiiiniienninnn. X - X X 67
54/7438 Quad 2-Input NAND Buffer ............. e, X - X X 68
54/7439 Quad 2-Input NAND Buffer ...........ccoeviiivniieninnnn. X - - - 68
54/7440 Dual 4-Input NAND Buffer ..........coiiiiiiiiiiiniinan X X X X 69
'HEX INVERTERS/BUFFERS-NOR
54/7428 Quad 2-Input NOR Buffer.......c.coovuiiiiiiinieannnnns X - X - 65
54/7433 Quad 2-Input NOR Buffer with Open )

Collector Outputs ....vveiiiii i X - X - 67
54/74128 Quad 2-Input NOR Buffer.............. ..ol X - - - 131
LATCHES
54/7475 Quad Bistable Latch ...........cooiiiiiiiiiiiiiiiiiinnnens X - X - 88
5477 Quad Bistable Latch . ...........coiiiiiiiiiiiiiiiiiii e, X - - - 91
54/74100 4-BitBistable Latch........covviiiiiiiiiiiiiiiaannen. X - - - 110
54/74116 Dual 4-Bit Latch with Clear ................cooiiviiiint, X - - - 123
54/74176 Presettable Decade and Binary Counter/Latch ............ X - - - 176
54/74177 Presettable Decade and Binary Counter/Latch ............ X - - - 176
54/74196 3MHz Presettable Decade Counter/Latch ................. X - X X 200
54/74197 Presettable Binary Counter/Latch ........................ X - X X 201
54/74279 Quad S-R Latch ... .viiiii ittt ittt iiieaieanens X - - - 221
9334 8-Bit Addressable Latch...........coiiiiiiiiiiiiiiiien. 236
MEMORIES ‘
7488 256-Bit Read-Only Memory ........c.cciiiiiiiiiieiennnenns ©X - - - 99
7489 64-Bit Read/Write Memory (RAM) .......ccoviiiiiiiiinne.. X - - - 99
54/74200 TTL 256x1 RAM (Tri-State)........covviiiiiiiiiiinnnn.. See Bipolar Memories Section 208
54/74201 TTL 256X1 RAM (Tri-State) ......ccoviiiviiiinnnnn ) See Bipolar Memories Section 209
54/74206 TTL 256X1 RAM (Open Collector) ........ovvivviaeiin.. See Bipolar Memories Section 209
54/74301 TTL 256X1 RAM (Open Collector) .........ccovveveennnnnn. SeeBipolar Memories Section 229

MONOSTABLE MULTIVIBRATORS
54/74121 Monostable Multivibrator............. ... i, X - - - 124



74122 Retriggerable Monostable Multivibrator with Clear......... X - - - 128
54/74123/123A Retriggerable Monostable Multivibrator with Clear. ........ X - - - 129
54/74221 Dual Monostable Multivibrator with : i

Schmitt Trigger Inputs ..ottt X - X - 210
9601 Retriggerable Monostable Multivibrator ....... P 237
9602 Dual Retriggerable Resettable Monostable Multivibrator ... 238
REGISTERS
54/7491 8-Bit Shift Register .........c.coviiiiiiiiiiiiiiiininnnnns X - - - 102
54/7494 4-Bit Shift Register ...ttt X - - - 105
54/7495B 4-Bit Parallel-Access Shift Register ....................... X - X - 106
54/7496 5-Bit Shift Register ........c.ooiiiiiiiiii i, X - X - 108
54/74164 8-Bit Parallel-Out Serial Shift Register .................... X - X - 162
54/74165 Parallel-Load 8-Bit Shift Register ......................... X - - - 164
54/74166 8-Bit Shift Register ............coviiiiiiiiiiiiiii i, X - . - - 167
54/74170 4X4 Register File with OR Outputs........................ X - X - 169
74172 16-Bit Multiple Port Register File ...............ccooviu.. X - - - 172
54/74178 4-Bit Parallel-Access Shift Register ....................... X - - X 177
54/74179 4-Bit Parallel-Access Shift Register ....................... X - - X 177
54/74194 4-Bit Bidirectional Universal Shift Register ................ X - X X 195
54/74195 4-Bit Parallel-Access Shift Register ....................... X - X X 197
54/74198 8-Bit Shift Register ...........c.oiiiiiiiiiiiiiiiinnn. X - - - 203
54/74199 8-Bit Shift Register ...........ccciiiiiiiiiiiiiiiiiiana... X - - - 206
54/74295A 4-Bit Right-Shift Left-Shift Register

with 3-State Outputs ..ottt - - X - 227
54/74670 4X4 Register File with 3-State Outputs..................... - - X - 230
9300 4-Bit Shift Register .......ccoiiiiiiiiiiiiiii i, 232
SCHMITT TRIGGER ,
54/7413 Hex Schmitt Trigger ....oovevun i iiiiieiineiiennne X - X - 60
54/7414 Hex Schmitt Trigger .......ooviiiiiiiii i, X - X - 60
54/74132 Quad 2-Input NAND Schmitt Trigger ..................... X - X - 132
54/74232 Quad NOR Schmitt Trigger .......cooovvieeinaiii ... X - - - 212
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QUAd 2 NPUE NOR Gl . .ottt ittt itit ettt eneraneeeeneannssssossaassssnssasasssonsonas 352
Quad 2-Input OR/NOR Gate (Complementary Outputs) ....oooviviinniiiit N 353
QUAd 2-INPUE NOR G . ottt ttet ittt ettt te e teeeeen e eteaesaantnaseenanassesnnns 354
Quad 2-Input Gate (30R, 1TOR/NOR) .....iiiiiiiiiiiinireerinnnnnneess e 355
Quad 2-INPUt AND Gate .. ..viie it iieeiii i ienearneincneaencenss P et raiaea, 356
Trple 2-3-2 OR/NOR Ga. .. e\t teititeteeeteteeeete e ettaetesraneeeaenesesaneseseneneenaneens 357
Triple 4-3-3 NOR Gate ...... N A S 358
Triple Exclusive OR/NOR Gate .. ..ouinitriitninttrtieneneeerenteeaetnatataeneseenaenenenns 359

DUl 4-INPUut AND/NAND Gatl ... vvet ittt iteeeeietetetaeaenenenaneesensnenaenenecnseacnens 360
Dual 4-5-Input OR/NOR Gate......coviiiiiiiiiirireneenroneraneneenns ittt 360
Dual 3-Input 3-Output OR Gate................cvvennn e e teeee et eee et tareet e i 362
Dual 3-Input 3-OUtPUt NOR Gate .. .c.uttiieitttitenenraneeeneeenseesnanensessneeaseanosnnennns 363
Dual 3-Input OR/2 NOR Output Gate. .. ..ottt ittt ittt ee ittt ienenenes 364
Quad Exclusive OR Gate (with Enable)........... ..o iiii e 361
Dual 2-Wide, 2, 3-Input OR-AND/OR-AND-INVERT Gate............ e U 369
Dual 2-Wide, 3, 3-Input OR-AND Gate.......ciiiiiiiiiii ettt irinnnereersnsanssssssaseasasassnnns 370
4-Wide, 3, 3, 3, 3-InpUut OR-AND Gate . ...t viiettiiieiitteraerenntesaseeneesnrsensenesonesns 371
4-Wide, 3, 3, 3, 3-Input OR-AND/OR-AND-INVERT Gate .......oovveeriernienenneneraencannannnns 372
Dual 3-Input 3-Output High. Performance Gate.........cvveeiiiiiiiiiiiiinetiniiiieenecnneenns 414
Dual 3-Input 3-Output High Performance Gate..........oviiiiiiiiiiiiiiiiiiiteenisrrennceeenns 414
Dual 3-Input 3-Output High Performance Gate............cceiiiiiiiiiiiiiiiieeinnninenneeeenns 414
Quad TTL/IBM Bus RecCeiver/LatCh ... .. ...iiiiiiii it iieeennterieeeensoneiosnesenesnssananns 376
Dual D-Type Latch .....cviiiiiii ittt it it iiie i reienes P ST 377
Dual Multiplexer/Latch (With Reset) .......coiiiiiiiiiiii ittt it eaeens 381

. Quad D-type Latch (with Gated Outputs).......... AP 382
Dual Multiplexer/Latch (with Independent Selects) ...........covviiiiiiiiiiiiiiiiiiiiiiiiiiiiien, 383
Quad 2-to1 Multiplexer Latch ...... R A A 402
(0 TU 1o I 1 o o 404
ECL 16 X 4 RAM .ttt iiittiteeteereneeanrereneeanossnnsssnnaonnns et 290

MULTIPLEXERS/DEMULTIPLEXERS/DECODERS

10158
10159
10161
10162
10164
10171

10172
10173
10174

(@ TUT: Vo B2 (o T B 0§ (] ] 13" =T 392
QUAd 2-10-1 MU D X T « vttt ettt ettt vttt ettt ereeeasereseanensesossssonssssesosssssnnsoannnss 392
1-of-8 Demultiplexer/Decoder (Selected Output is IOW). ..ottt 394
1-0f-8 Demultiplexer/Decoder (Selected Qutput is High) ......ccoiiiiiiiiiiiiiiiiiiiiiinanennn, 395
8-Line tol-Line Multiplexer (with Enable) ..ot e 396
Dual 1-of-4 Demultiplexer/Decoder (Selected Output isLow)........cooiiiiiiiiiiiii i, 400
Dual 1-of-4 Demultiplexer/Decoder (Selected Output is High) ................ Mt 401
Quad 2-to-1 Multiplexer/LatCh . ... ..o i ittt e 402
Quad 4-Line to 1 Multiplexer (With ENable) .......oviutiiteiiniiirtinneiinrernnenneeneenesennes 403

DRIVERS/RECEIVERS/TRANSLATORS

10114
10115
10116
10124
10125
10190
10191
10192
10216

Triple Differential OR/NOR Line Receiver ............ e P TR T OPOR 366
Quad Differential Line RECEIVET ... ... ittt itreeeteeerereeeeeeeenaannesosssosesensasenasens 367
Triple Differential OR/NOR Ling RECEIVEI ...ttt ttteit i reneiteeeeeeenneeeonsasssensanones 368
Quad Differential Line Driver/Quad TTL to ECL Translator .....c.ouvviiiiinnrerenrnarennennsnnns 373
Quad Differential Line Receiver/Quad ECL t0 TTL Translator. .......covviieeintinnenarennennsnnnes 374
Quad Differential Receiver/MST-ECL Translator .......c.ouvtireeeeeeeenneoensesssoaessnesasenacs 410
Hex ECL/MST Translator ......oveviiiviiinnnnnnnns SN P 412
Quad Current-Mode BUS DIVl ... vttt iietetitieneeeneeeeneeeaseessnsoessssssosasenssnsssnes 413
High Performance Triple Differential OR/NOR Line ReCeiver ..........ovviiiiiiiinneienineennnnes 415



GENERAL DESCRIPTION
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temper-
ature range unless otherwise noted)

Supply Voltage Vo (See Note 1) v
Input Voltage Vi, (See Note 1) 5.5V
Interemitter Voltage (See Note 2) 5.5V
Resistor Node Voltage, 54121, 74121

(See Note 1) -5.5V to 7V

Operating Free-Air Temperature Range:
Series 54 Circuits
Series 74 Circuits

Storage Temperature Range

NOTES:

1. Voltage values, except interemitter voltage, are with respect to network ground terminal.

2. This is the voltage between two emitters of a multiple-emitter transistor.
3. ‘Output sink current tests 1 output at a time.

-656°C to 125°C
0°Cto 70°C
-65°C to 150°C

Series 54/74 Logic Family

The 54/74XX logic family is medium speed TTL, and high speed
TTL integrated circuits. The family includes a multiple number of
functions in a variety of packages. The 54XX devices are character-
ized for the full military temperature range of -55°C to +125°C. The
74XX devices are characterized for the limited temperature range of
0°C to +70°C.

INPUT CLAMPING DIODES

Although not shown on all schematic diagrams, all of these SSI cir-
cuits incorporate input diodes. Each clamping diode is capable of
limiting negative excursions at the input to a maximum of 1.5 volts
below ground, even if -12mA of current is drawn.

DESIGN CONSIDERATIONS

Logic Definition

Series 54/74 logic is defined in terms of standard POSITIVE LOGIC
using the following definitions:

LOW VOLTAGE = LOGICAL “0”

HIGH VOLTAGE = LOGICAL “1”

Unused Inputs

For optimum switching times and minimum noise susceptibility

unused inputs should be maintained at a positive voitage greater

than 2.4V but not to exceed the absolute maximum rating of 5.5V.

This eliminates the distributed, capacitance associated with the

floating-input-transitor emitter, bond wire, and package load, and

ensures that no degradation will occur in the propagation delay

times. Some possible ways of handling input emitters are:

a. Connect unused inputs to a supply voltage. Preferably, this volt-
age should be between 2.4V and 5.5V.

b. Connect unused inputs to a used input if maximum fanout of the
driving output will not be exceeded. Each input presents a full
load in the logical ‘‘1"’ state to the driving output.

Input-Current Requirements .

Input-current requirements reflect worse-case Vcc and tempera-
ture condition. Currents into the input terminals are specified as
positive values.

54/74 Logic

Each input .of the multiple-emitter input transistor that utilizes a
4KQ resistor requires no more than -1.6 mA flow out of the input at
a logical ““0" volitage level; therefore, one load (N=1) for 54/74 logic
is -1.6 mA maximum. Each input requires current into the input at a
logical “1” voltage level. This current is 40xA maximum for each
emitter input. : )

Fanout Capability

Fanout reflects the ability of an output to sink current from a num-
ber of loads (N) at a logical “0” voltage level and to supply current
at a logical “1” voltage level. Each standard 54/74 output is capa-

ble of sinking current or supplying current to 10 loads (N = 10.) The
buffer gate (54/7440) is capable of sinking current or supplying cur-
rent to 30 loads (N = 30). :

ELECTRICAL CHARACTERISTICS

These are guaranteed over the applicable operating free-air tem-
perature range, unless otherwise noted, as shown in Section 2 of
the handbook.

NOTE

Any product available in an A or B package can also be supplied in
the F cerdip package.

TEMPERATURE RANGE*

S54 = -55°C to +125°C (Military Range)

N74 = 0°C to +70°C (Industrial Range)

PART IDENTIFICATION
Must contain two to four characters.
Examples:
00
H20
107
PACKAGE*
“A” = 14-pin dual in-line silicone package (TO-116)
“B” = 16-pin dual in-line silicone package
“F” = 14-16 pin cerdip
“N” = 24-lead dual in-line silicone package
“Q” = 24-pin ceramic flat-pak
“W” = 14-16 pin flat cerpac
“F” = 24-pin ceramic dual in-line package

*Availability of a circuit device in a particular package and ‘temperature range is

indicated on the appropriate device. Electrical Characteristics Data Sheet is shown

in Section 2 of this handbook.

Manufacturer reserves the right to make design and p and imp
ments, .

Silinotics 1
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INTRODUCTION TO SIGNETICS LS

FEATURES OF LOW POWER SCHOTTKY TTL
Low Power, High Speed Operation

« 7ns typical gate propagation delay time (avg.)

* 2mw per gate power dissipation at 50% duty cycle —

speed-power product = 19 picojoules typ.
+ 45 MHz typical J-K Flip-Flop maximum' clock frequency (D.C.
coupled)

54/74 TTL performance at one fifth the power makes it pos-
sible to reduce size and cost of power supplies and eliminate
cooling fans in 7400 type system designs. Manufacturing costs
can be reduced by up to $.10 per package by using Signet-
ics Low Power Schottky in place of 54/74. The speed-power
characteristics of Low Power Schottky are also such that
many systems previously designed with a combination of
54/74 and 54L/74L can be immediately upgraded with
54LS/74LS resulting in little or no increase in power and
possible reduction in component cost.

Fully Compatible with Other TTL Families

* Fan out of 5 7400 (2.5 5400) inputs or 4 74S/74H
(2 54S/54H) loads.

* Low input current (.36 mA max) zero level input current.

« Pin, function speed compatible with 54/74.

Low Power Schottky has sufficient drive capability to interface
with other TTL families in most applications without the need
for buffer circuits. Thus it is possible to upgrade designs to
Low Power Schottky as functions become available, using
5400/7400 functtions where 54LS/74LS functions aren’t yet
available. The low input currents of Low Power Schottky
make it an ideal interface between TTL compatible MOS de-
vices and other systems.

SPEED-POWER COMPARISON OF DIGITAL 1, C. FAMILIES
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Figure 1

The high output current capability of 54LS/74LS Low Power
Schottky enables it to drive a wide range of capacitive loads
with minimum affect on device performance. This low imped-
ance output characteristic also enables Low Power Schottky
to drive reasonably long lines (up to 36 inches) without the
need for terminated, controlled impedance lines.

ADVANTAGES OF LOW POWER SCHOTTKY
Circuit Density

74LS is fabricated using a thin epitaxial process to reduce
parasitic capacitance. Low internal currents permit design of
transistor geometries and metal widths to be the smallest al-
lowable using state  of the art mask and fabrication
techniques. Further circuit density improvements are made by

the use of ion implanted resistors. Greater than five times
reduction in resistor geometries is made possible by this
technique. A comparison of 5400/7400 geometries versus
54LS/74LS geometries is shown in Figure 2. These techniques
result in Low Power Schottky die areas being 60 to 75 per-
cent the area of the equivalent 5400/7400 function. For
example, the die size of the 54LS/74LS181 4-bit ALU is:

72 mils by 84 mils or 6048 square mils versus 90 mils by 92
mils, or 8280 square mils for the 54181/74181, or 75 percent
of the area.

Future Trends

High circuit density, high speed and low power make Signet-
icc Low Power Schottky a natural choice for high
performance bipolar LS| designs such as microprocessors and
large custom logic blocks. An example of an LS| product that
has been developed by Signetics is a custom logic chip con-
taining 270 equivalent logic gates on a 140x160 mil chip
containing 1,590 components. This design resulted in a 40%
improvement in performance, 80% reduction in power and 2:1
reduction in manufacturing cost. (see Table 1)

Table 1
COMPARISON OF TTL LSI VS. STANDARD TTL

Lsl STD
Packages 1 26
Equivalent Gates 270 270
Power Dissipation .65 watts 2.7 watts
Power/Gate 2.4 mW typ. 10.0 mW typ.
Speed 7ns/gate typ. 12ns /gate typ.

Thermal Considerations ) i

TTL technology has now reached the level where maximum
circuit complexity is often limited by package power capabili-
ties. When standard TTL circuit designs are done with Low

- Power Schottky, circuit complexities can increase by a factor

of five greater than standard designs without exceeding pack-
age power limitations as shown by Table 2.

Low Power Schottky’s reduced power can also have a signifi-
cant impact on component reliability in a  system. For
example, if we compare the reliability of a typical MS! func-
tion in a system with an operating ambient temperature of
55°C a four times improvement in component failure rate can
result from the lower junction temperature of a Low Power
Schottky function versus a standard 5400/7400 function. The
Table 3 below and Figure 3 show a specmc example of this
improvement.

DEVICE SIZE COMPARISON
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Table 2

Military Commercial
Maximum junction
temperature 175°C 150°C
Maximum ambient
temperature 125°C 70°C
Allowable thermal rise
ambient to junction 50°C 80°C

Maximum allowable 330 mw plastic? 500 mw plastic1

power dissipation 500 mw Cerdip2 800 mw Cerdip?
Maximum numbers
of 5400 gates 33 plastic 50 plastic
(at 10 mw/gate) 50 Cerdip 80 Cerdip
Maximum number
of 54LS gates 165 plastic 250 plastic
(at 2 mw/gate) 250 Cerdip 400 Cerdip
10 ja for plastic = 160 C/watt (16 pin) 2 O ja for Cerdip = 100° C/watt (16 pin)
Table 3
Standard 54/74 54/74LS
Device Power 250mwW 50 mW
Thermal impedance 150°C/watt 160°C/watt
Thermal rise 40°C 8°C
Junction temperature 95°C 63°C
Reliability factor* 22.5 5

Failure rate at operating junction temperature
*The reliability factor =
Failure rate at 25°C junction temperature

FAILURE RATE ACCELERATION FACTOR VS TEMPERATURE

//

1

100°C|
[ STANDARD TTL

75|

LOW POWER SCHOTTKY TTL

Figure 3

COST REDUCTION

In comparing the cost of designing a system with a particular logic
tamily, the project engineer should compare the total cost including
reductions in manufacturing cost which may offset higher prices of
a particular family. With low power logic, the cost savings asso-
ciated with smaller, lower cost power supplies can be significant. As
an example, a comparison will be made for the same system, using
54/74 logic, 54/74LS logic, CMOS logic and 54/74L. For purposes
of comparison, a controlier will be used. It consists of 500 pack-
ages, 200 quad NAND gates, 150 dual type D flip-flops and 150
presettable decade counters. It will be assumed that half of the sys-
tem will operate at 200 kHz and half at 1 MHz. The CMOS system
will operate at Vpp. = 10 Volts with 15 pf. capacitance on each out-
put. The part types used are shown in table 4.

Table 4
DEVICE QUANTITY 54/74LS TYPE STD TYPE CMOS TYPE
Quad NAND Gate 200 54/74L.S00 54/7400 4011
Dual D Flip-Flop 150 54/74LS74 54/7474 4013
Presettable Counter 150 54/74L.S196 8280 4018
Table 5
DEVICE POWER REQUIREMENTS — Per Package (mW)
54/74LS STD TTL CMOS 54/74L
Quad NAND Gate 8mw 40mwW Static-.05.Watt 4mw
200kHz-2.4mW
1MHz-10mW
Dual D Flip-Flop 20mwW 85mw Static-.2uWatt 10mwW
200kHz-1.2mW
1MHz-4mW
Presettable Counter 60mwW 185mwW Static-10uWatts  30mW
200kHz-1.2mW
1MHz-7TmW
Table 6
SYSTEM POWER CONSUMPTION
54/74LS STD TTL CMOS 54/74L
Gates Static 1.6watts 8watts .01mwW .8watts
Dynamic 1.6watts 8watts 1.3watts .8watts
Flip-Flops Static 3watts 12.8watts .03mw 1.5watts
Dynamic 3watts 12.8watts A4watts 1.5watts
Counters Static 3watts 27.8watts 1.5watts 4.5watts
Dynamic 9watts 27.8watts .4watts 4.5watts
Total Static 13.6watts 48.6watts 1.5mwW 6.8watts
Dynamic 13.6watts 48.6watts 2.1watts 6.8watts
Cost of Power Static $13.60 $48.60 0 $6.80
Dynamic $13.60 $48.60 $2.10 $6.80
Cost of Power
Per Package $.027 $.097 $.004 $.014

*Assume Power Costs $1.00 Per Watt.
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Although standard . TTL is the lowest priced logic available today,
and probably will be for some time to come, Signetics Low Power
Schottky is the most cost effective form of logic to design your sys-
tem with. Low Power Schottky prices are rapidly approaching 7400
as shown by Figure 4. Over the production life of your system, Low
Power Schottky will result in the lowest overall manufacturing cost.
If you are presently using low power TTL in your design you can
affect an immediate cost reduction by replacing it with Low Power
Schottky. Similarly, before designing a system with CMOS for low-
est power supply costs, compare prices with Low Power Schottky.
The difference in price may well offset the power supply savings.
You also.don’t have the easy upgradability with CMOS.

RELATIVE PROJECTED PRICES OF 7400, 745, 74LS, AND 74L
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UPGRADING A SYSTEM TO LOW POWER SCHOTTKY
To verify that 54/74LS can be plugged directly into a 54/74 system
design, an experiment was conducted using an actual operating
system. The system used for the experiment was a communica-
tions adapter that is designed to plug into a mini-computer frame.
The board contains 103 TTL packages of which two thirds were
MSI. All of the 7400 gates and flip-flops were replaced with equiva-
lent 74LS types. System operation was not affected by the use of
74LS in place of 7400 in these sockets. In fact, in addition to the
five to one reduction in. power requirements for the devices re-
placed, the system power supply noise was reduced 25% from 80
millivolts to 60 millivolts as shown by Figure 5.

SYSTEM Vcc NOISE

0.1V/div
0.1V/div

0.1usec/div . 1usec/div

STANDARD TTL LS IN PLACE

" Figures

Based on results from this experiment and the characteristic data
shown in the section on electrical characteristics, it is concluded
that by observing a few simple guidelines, any system can be easily
upgraded from 7400 to 74LS resulting in significant reduction in
power consumption, system cooling requirements, and improved
component reliability in the system.

a SijnoTics

DESIGN RULES FOR UPGRADING

54/74 SYSTEM TO 54/74LS

1. Check ‘fan’ out requirements at each output node where a
54/74LS device may have to drive a 54/7400 device. Do not
exceed 5 7400 loads or 2.5 5400 loads. .

2. Check system set up and hold times for sequential functions to
assure that data is available at the correct time for Low Power
Schottky functions.. These specifications are sometimes slightly
different for 54/74LS types than they are for the corresponding
54/74 type. ‘ : :

. Use standard 54/74 where it is necessary to drive heavy capaci-
tive loads greater than 100pf— 150pf.

Three benefits can be derived from the ability - to: upgrade
5400/7400 designs to 54/74LS.

1. The ability to immediately eliminate thermal heating problems in
systems where it has been necessary to put a lot of logic in a
small package such as terminals, point of sale systems, etc. A
substantial reduction in heat generation can be affected by sim-
ply plugging in 54/74LS.

2. Reduced power supply cost.

3. Upgrade system capability by adding plug in logic boards with-
out having to redesign the power supply.

DESIGN RULES FOR UPGRADING

54/74L SYSTEM TO 54/74LS

1. Check power supply capability. 54/74LS SSI functions consume
approximately twice the power of 54/74LS SSI. However, a
great many systems are a mix of 54/74L and standard 54/74. In
these systems total power can often be reduced by replacing
both the standard 54/74 and the 54L/74L with 54/74LS.

2. Check loading rules. The loading rules for 54/74L are almost
identical to 54/74LS (See Tables 8 & 9). Generally, the only
areas of concern are inputs from non-TTL elements such as lin-
ear devices, MOS, memories, CMOS or other devices with
limited drive capability.

3. Check system timing. 54/74LS logic is much faster than 54/74L.
Therefore, the designer should verify that no race conditions will
be created which could affect system operation.

BENEFITS FROM REPLACING

54/74L WITH 54/74LS :

1. Cost reduction — 54/74LS is less expensive than 54/74L. The
cost difference will become even more significant in the future.
(See Figure 4).

2. Availability — 54/74L is an obsolete logic family. Future avail-
ability of these devices could be a problem as IC manufacturers
phase out production.

3. lnv’entory — By placing both 54/74 and 54/74L with 54/74LS,
the total number of different devices to be tested and stored
can.be reduced.

CIRCUIT DESIGN

The standard gate circuit for the Signetics 54/74L.S00 is shown in
Figure 6. The threshold level is set at 1.5V at 25°C by the three
base emitter diodes up from ground minus the input diode. This
threshold provides a zero level noise immunity of 1.5—0.3 = 1.2V
at 25°C by substracting the low output level of the driving gate. At
125°C the noise immunity becomes 1.05—0.20 = .85V which is the
worst case zero level. The worst case “one’ level noise immunity is
VOH—VTHRESH or 2.80—1.70 = 1.10V at —55°C. This circuit al-
lows the guarantee of 0.8V for low level input voltage over the
—-55° to +125°C temperature range including open collector in-
verters specified at 100 micro amps high level output current. The
combination of high threshold and fast turn-on speed is achieved

with “kicker” transistor Q2 which supplies an initial current surge’

during turn-on. D3 also helps turn-on by supplying a quick dis-



charge path of the 10S transistor Qg. The active pull down circuit
consisting of Q4, Rg, and Ry, provides a good Vjp vs Vgoyt charac-
teristic for best noise immunity. The 10S resistor R3 is low at 120
ohms. The 10S current is typically 30mA which makes it near the
capability of standard 7400 in charging highly capacitive bus lines.
The base drive to the output transistor Qs is at least 0.3mA. With a
typical beta of 40 the output sink current will generally be more
than 12 mA through a collector resistance of 20 ohm.

D.C. CHARACTERISTICS

Low Power Schottky has basically the same input and output volt-
age levels as standard TTL. input current requirements are reduced
to —0.36mA for logic “0” state and 20ua for logic ““1” state. Out-
put currents are also reduced to 4mA/8mA for 54/74LS in logic “0”
state and —400u A for logic “1” state. Table 7 shows the d.c. char-
acteristics for both 54/74LS and 54/74.

SIGNETICS 54/74LS
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Table 7

PARAMETER 5418 74LS 74 UNIT

ViH  High level input 2 (min) 2 (min) 2 (min) 2 (min) \
voltage

ViL Low level input 0.8 (max) 0.8 (max) 0.8 (max) 0.8 (max) \
voltage

VoH High level output 2.5 (min) 2.7 (min) 2.4 (min) 2.4 (min) \
voltage

VoL Low level output 0.4 (max) 0.5 (max) 0.4 (max) 0.4 (max) \'
voltage

I High level input 20 (max) 20 (max) 40 (max) 40 (max) uA
current

L Low level input —0.36 (max) —0.36 (max) —1.6(max) — 1.6 (max) mA
current

loH High level output —400 (min) —400 (min) © —400 (min) —400 (min) pA
current

loL  Low level output 4 (min) 8 (min) 16 (min) 16 (min) mA
current

T
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DC NOISE MARGIN

54/74LS devices have slightly higher minimum logic “1” output
voltage while maintaining the same maximum logic ‘1"’ input volt-
age, therefore noise margin for 54/74LS in the logic “1” state is
improved over that of 54/74. Noise margin in logic “0” state re-
mains the same except for 74LS devices, which have a maximum of
0.5V output, instead of 0.4V, thus have a reduction of 100mv in
logic “‘0” state. Table 8 shows the noise margin for both families.- .

Table 8 D.C. NOISE MARGIN (VOLTS)

54 74 54LS 74LS
Logic 1" 0.4 0.4 0.7 0.5
Logic “0” 0.4 0.4 0.4 *0.3

*74LS NOISE MARGIN IS 0.4V at 4ma out (11 loads)

UNUSED INPUTS OF POSITIVE AND/NAND GATES

For optimum switching times and minimum noise susceptibility,
unused inputs of AND or NAND gates should be maintained at a

" voltage greater than 2.7V, but not exceed the absolute maximum

rating of 5.5V. This eliminates the distributed capacitance asso-
ciated 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 unused inputs to an independent supply voltage. Pre-
ferably this voltage should be between 2.7V and 3.5V.

2. Connect unused inputs to a used input if maximum fan-out of
the driving output will not be exceeded. Each additional input
presents a full load to the driving output at a high level voltage
but adds no loading at a low level voltage.

3. Connect unused inputs to Vgc through a 1K ohm resistor so
that if a transient which exceeds the 5.5V maximum rating
should occur, the impedance will be high enough to protect the
input. One to 25 unused inputs may be connected to each 1K
ohm resistor.

4. Connect unused inputs to the output of an inverter that has its
input grounded.

- 5. Inputs with a maximum rating of 7V may be tied directly to VCC.

Giljnotics 5
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A.C. CHARACTERISTICS m =7
Fig. 10 to 14 illustrate the propagation delays, rise and fall times, o
and AC over temperature. The LS devices display similar transfer
characteristics as standard TTL and meet all the worst case condi- °

20 a0 60 80 100

tions. Propagtion delays are similar on turn off and faster on turn OUTPUT CAPACTIVE LOAD -pf 8250 AMBIENT

on. Edge speed is generally slower in LS than standard, thus cre-
ates less cross-talk, Vo noise; etc.

Figure 12

6 SifnotEs



A.C.OVER TEMPERATURE V¢ = 5.0V, C = 15pf

tPLH-NS

74 et
74LS

TABLE 10
FANOUT (-55°C TO +125°C) LOGIC 1/LOGIC 0
DRIVING GATES

54 54L 54LS

54 10/10 2/1 10/2

54L 40/89 10/11 40/22

54LS 20/44 5/5 20/11

DRIVEN GATES

55 35 25 65 05 125 145
Ta - AMBIENT TEMPERATURE -oC

Figure 13

A.C.OVER TEMPERATURE Vg = 5.0V, C_ = 15pf

tpHL ~-TURN ON DELAY -ns

74LS

b

25 3 105 125 145
Ta -AMBIENT TEMPERATURE -°C
Figure 14

DESIGN GUIDELINES

Fanout Capabilities

Low Power Schottky has high fan-out capabilities both in the logic
“0” and logic “1” state. Within the family Low Power Schottky can
fan-out to 22 in logic ‘0" state and 20 in logic ““1” state.

Fan-out capability is calculated by dividing the output current of the
driving gate by the input current of the driven gate. For example, if
a 74 gate is driving another 74 gate, the fan-out capability would
be:

F.0. = 400ka _ 10 for logic  and

F.0. = 16ma _ 10 for logic
40pa 17 state ‘

1.6ma “0" state

Referring to Table 7 for current requirements, we can calculate the
fan-out for 54/74LS and 54/74 families. Tables 9 and 10 show the
fan-out capabilities between these two families.

AL

Ry =400 2 FOR 7400 *
o Ry =2KS2 FOR74LS

||H

LOAD

Figure 15

LINE DRIVING AND RECEIVING

The Low Power Schottky displays similar line driving and receiving
capability as the standard TTL logic. Low Power Schottky is slightly
more sensitive to the transmission line effect when driving longer
lines due to the low output impedance of the circuit. Figures 15
through 22 show the driving and receiving capability of the LS and
standard TTL over 12 and 36 inch lines. Even though the LS is
more sensitive to transmission line effects, the point to be noted is
that the LS output of the receiver display has a much cleaner wave-
form than the standard logic. The ringing effect of the standard
logic is almost negligible in the LS. Test configuration is shown as
follows with Vo = 5.0V, Ta = 25°C, and C|_ = 15pf.

74L.504-Line Driving and Receiving-36 Inch Line

1 & o Y
vlﬂ II
\£ 1
A c f
Vert.=1V/div.
Horiz.=10ns/div.
74LS04 74L5048
Input Pulse-Negative Going

Total Propagation Delay=14ns+Line Delay

Figure 16

TABLE 9
FANOUT (0°—70°C) LOGIC 1/LOGIC 0 A . .
DRIVING GATES /- i
1
74 74L 74LS ENpu =W o o
74 10/10 5/2 10/5 Vestvian,
74L 40/89 20/20 40/44 7aLs04C oot ot G 7415040
Total Propagation Delay=15ns+Line Delay
74LS 20/44 10/10 20/22 _—

DRIVEN GATES

SilnOtics 7
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7404-Line Driving and Receiving-36 Inch Line

7ALS04-Line Driving and Receiving-12 inch Line

Input Pulse-Positive Going
otal Propsgation Delay from A to D-12.6ns Line Delay

Figure 21

8
8 )
S °
: / VTH P VTH
i
A < A c
; Vert.=1V/div.
Vert.=1V/div. . .
Horiz.=10ns/div. Horiz=10ns/div.
‘74048 ' 74048 74LS04E ) T4LSOAF |
Input Pulse-Negative Going E Input Pulse-Negative Going
Total Prapagation Delay=15.5ns+Line Delay otal Propegation Delay=13ns+ L.ine Delay
Figure 18 Figure 22
VA o = A ; c AP
i il
: ] v
.‘ Vrk i % ™ .
} y
B c Vi / N~ B [}
ke V/di
=1V/di Vert.=1V/div.
Hormrona. Horiz.=10m/div. i
7404C 7404D 7415046 74LS08H
Input Pulse-Positive Going Input Pulse Positive
Total Propagation Delay=15ns+Line Deley otal Propagation oy Tonss i Doy
Figure 19 ——
741504 7404
7404 Line Driving and Receiving-12 Inch Line
! Vee Vee i
15 o A
L outpur Output - H
Vr { v ; : :
\ c v H K
A ¢ ' ; : ;
i Vert.=1V/div.
Horiz.=10n/div. : ) :
7404 7404F €y = 26pf Vo = 05V/div.  Output = 1.0V/div.
Input Pulse-Negative
Totat Propagatiog Datey onw A b0 D-13.5ns+Line Delay
Figure 20 fawezs
Output J. 1
Ve A o + =
i 1 Output s
! VTH Ve £
| loo loc =
8 ¢ N~ \ i
Vert.=1V/div. ] . o
Horiz.=10ns/div. t
74046 74044 CL=25pf Output = 1.0V/div. Icc = dma/div. t= 20ns/div,

Figure 26

POWER SUPPLY CONSIDERATIONS

Decoupling

Current spiking and Vgc noise are generated internally within the
circuits due to overlap in conduction of the upper and lower transis-
tors in the totem pole outputs, the difference in lccH and Icc| and
-the changing of load capacitances. The power supply decoupling
rules for standard TTL apply to Low Power Schottky also, i.e.
0.0lufd ‘per synchronously driven gate and at least 0.1ufd per 20
gates regardless of synchronization.

Figure 24 to 29 display the current spikes and VG noise generated
by a 7404 and 74LS04 with two different capacitive loading @ Vcc
= 5.0V and TA = 25°C. In both cases, the LS device generates less
Vg noise and smaller current spikes for 25 pf. and 50 pf. capaci-
tive loading. This is because Low Power Schottky generally
switches approximately 25% of the current as a standard TTL

" would, thus less current spiking and less Vg noise generated.

8 sifnotics



740504 7404 POWER VS FREQUENCY
Output 0
! /
Outpur .
H
£l J
¢ g
CL = 26pf Output = 1.0V/div. lcc = 2ma/div. t=20ny/div. : 2
I
£
Figure 26
™ ]
10
74LS
J'\ Vee Vee A /
; . L
T Output Output — 10 20 30 40 50
? K T FREQUENCY~mH,
i | | Figure 30
i J i
t t
€ =50pf Output = 1.0V/div. Vcc = 0.5V/div.
1CC vt TEMPERATURE
Figure 27¢
5o
’\\ ouTPuT @ 0" Vee sy
404
741504 7 B3 T
Output 4 \\
' L —
I Output %
—
lec Iec 38
Y
t t A
Cy =50pf Output = 1.0Vdiv. lcc = 4ma/div. t= 20ns/div. — | ouTPUT @ 1+
Figure 28 \\"\
a
-559C - - goc —=+ 280C 70°C 125°C
Tewp @ oc
Figure 31
Output
: ON-BOARD REGULATION
Output . In most digital systems, there is a large current requirement, and
ol . . .
oo the current supplied usually comes from a main supply. TTL logic
i tends to generate current spikes during switching due to the over-
i lap in conduction of both upper and lower transisters, thus creating
: T

C|=50pf Output = 1.0V/div. lcc =2ma/div. t=20ns/div.

Figure 29

Vcc noise. An on-board voltage regulator could be used not only
to regulate the power supplied to the circuits on-board, but also
would isolate the noise otherwise propagated to the rest of the sys-
tem. Systems designed using this technique would not need tight
regulation on the main power supply.

Most voltage regulator circuits can supply up to 1 Amp of current.
For systems with large boards (150 or more IC’s), two or three reg-
ulator circuits might be needed’ to supply enough current to
standard TTL logic, However, for Low Power Schottky systems, one
regulator per board should be sufficient. This represents approxi-
mately 1 cent per package of Low Power Schottky vs 5 cents per
package for standard TTL for large boards.

Sinotics o
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54/74 ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
ViL (V) ViH (V) Vic (V) VoL (V) VoH (V) L (mA) -
PARAMETER LOW LEVEL HIGHLEVEL [CLAMP VOLTAGE| LOW LEVEL HIGH LEVEL LOW LEVEL
Vcce=MIN
VIN=*
, loL=16mA Vee=MIN
TEST , Voc=MIN VoL=04V ViN="* Veeo=-MAX
CONDITIONS Vee=MIN Veo-MIN j=—12mA | loH=-4004 A ViN=0.4V
MIN TYP MAX |MIN TYP MAX [MIN TYP MAX [MIN TYP MAX |[MIN TYP MAX [MIN TYP MAX
54/7400 ?: 08 | 2 -1.5 022 04 |24 33 -1.6
54
54/7401 74 08 | 2 -1.5 0.4 -1.6
54
54/7402 74 08 | 2 -1.5 022 04 |24 33 -1.6
54
54/7403 74 08 | 2 -1.5 0.4 -1.6
54
54/7404 74 08 | 2 -1.5 . 022 04 [24 33 -1.6
54
54/7405 74 08 | 2 -1.5 0.4 -1.6
loL=30mA(54)
loL=40mA(74)
54 0.4
54/7406 74 08 | 2 -1.5 o7 -1.6
oL =30mA(54)
IoL=40mA(74)
54 0.4
54/7407 74 08 | 2 -1.5 o7 -1.6
IOoH=-800uA
54/7408 ?2 08 | 2 -1.5 022 04 |24 33 -1.6
54
54/7409 74 08 | 2 -1.5 0.4 -1.6
54
54/7410 74 08 | 2 -15 022 04 |24 33 -1.6
loH=-800uA
54/7411 gz 08 | 2 -1.5 022 04 |24 33 -1.6
loH=-800A
54/7413 ,‘r;: -1.5 022 0.4 |24 33 -1 -16
See Data Sheet
loH=-800xA
54/7414 ?3 -1.5 022 04 |24 33 -08 -1.2
See Data Sheet
Sjnetics
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INPUT CURRENT POWER SUPPLY CURRENT
. hH (A) I} (mA) los (mA) IccL (mA) IccH (mA) I0H (1A)
PARAMETER | HIGHLEVEL |INPUT CURRENT | SHORT CIRCUIT | LOW LEVEL HIGH LEVEL REVERSE
Vco-MIN
TEST Vee=-MAX Veo-MAX Vco-MAX Vce-MAX Vin-*
CONDITIONS ViN-2.4V VIN-5.5V Vco-MAX ViN-5V ViN-OV VOH-55V
MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |[MIN TYP MAX |MIN TYP MAX
54 -20 .55
54/7400 " 40 1|2 e 12 2 4 8
54
54/7401 i 40 1 12 2 4 8 250
54 -20 -55
54/7402 ” 40 L e 14 27 8 16
54
54/7403 ” 40 1 12 22 4 8 250
54 20 -5
54/7404 ” 40 1|2 e 18 33 6 12
54
54/7405 ” 40 1 18 33 6 12 250
VoH=30V
54/7406 ?: 40 1 27 38 30 42 250
V=0V V|=5V VoH=30V
54/7407 g: 40 1 21 30 29 41 250
VIN=0V VIN=5V
54 -20 -5
54/7408 o 40 1 |2 s 18 26 10 15
Vj-0v V|=5V
54/7409 ‘;: 40 1 18 26 10 15 250
54 -20 -55
54/7410 " 40 T g 9 165 3 6
VIN=0V VIN=5V
54 20 -55
54/7411 ” 40 I e e 135 20 75 12
54
54/7413 " 40 1 | -18 255 20 32 14 23
ViN=4.5V
54/7414 ?: 40 1 |-18 -55 39 60 222 36

SinonCs
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54/74 ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

OUTPUT VOLTAGE

INPUT CURRENT

INPUT VOLTAGE
‘ viL(v) Vi (V) Vic (V) VoL (V) Vou () I (mA)
PARAMETER | LOWLEVEL | HIGHLEVEL |CLAMPVOLTAGE| LOWLEVEL | HIGH LEVEL LOW LEVEL
Vcc=MIN
ViN=" -
loL-16mA
: VoL=-04V Vcc=MIN
TEST . NN Vce=MIN ; VIN=" Vceo=MAX
CONDITIONS | Vcc=MIN Vee=MIN =-12mA _ , IoH=-400uA 'ViN=0.4V
o MIN TYP MAX [MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |[MIN TYP MAX
loL=30mA(54)
. loL=40mA(74)
54/7416 54 08 | 2 15 0.4 16
IoL=30mA(54)
: IoL=40mA(74)
54 : 0.4
54/7417 " 08 | 2 15 o 1.6
54
54/7420 o 08 | 2 15 022 04 |24 33 1.6
loH=-800xA
54/7421 ?: 08 | 2 15 022 04 | 24 33 18
‘ 54
54/7426 ” 08 | 2 15 0.4 18
; IoH=-8004A
54/7427 ?: 08 | 2 15 022 04 |24 33 16
loL=48mA loH=-2.4mA
54/7428 ?‘: 08 | 2 15 026 04 |24 33 16
54
54/7430 o 08 | 2 15 022 04 |24 33 16
IOH~-800uA
54/7432 g:_ 08 | 2 -15 022 04 |24 33 1.6
IoL=48mA
54/7433 3: 08 | 2 15 0.4 16
loL=48mA loH=-1.2mA
54/7437 3‘: 08 | 2 15 022 04 |24 33 1.6
loL-48mA
54/7438 54 08 | 2 15 022 04 16
74
IoL=48mA
54/7439 ?2 08 | 2 15 022 04 16
12 S{nENES




INPUT CURRENT ‘POWER SUPPLY CURRENT
hi (1A) lj (mA) los (mA) IccL (mA) IccH (mA) IoH (#A)
PARAMETER HIGH LEVEL | INPUT CURRENT | SHORT CIRCUIT | LOW LEVEL HIGH LEVEL ‘REVERSE
Vcc=MIN
TEST Vceo=MAX Veeo=MAX Vcc=MAX Vecc=MAX ViN="*
CONDITIONS ViN=2.4V VIN=55V Vcc=MAX V|N=5V VIN=OV VoH=55V
MIN TYP MAX [MIN TYP MAX [MIN TYP MAX [MIN TYP MAX |MIN TYP MAX |MIN TYP MAX
VOH=15V
54/7416 ?: 40 1 27 38 30 42 250
V|=0V V=5V VOH=15V
54/7417 ?: 40 1 21 30 20 41 250
54 -20 -55
54/7420 74 40 1| s s 6 11 2 4
VIN=0V VIN=5V
54 -20 -55 -
54/7421 74 40 1 |38 s 9 13 5 8
VoH=12V
50
54 VoH=15V
54/7426 74 40 1 12 22 4 8 1000
54 -20 -55
54/7427 74 40 L oe 16 26 10 16
54
54/7428 74 40 1 |-70 -180 33 &7 12 21
54 -20 -55
54/7430 74 40 L e s 3 6 1 2
VIN=OV VIN=5V
. 54 -20 -55
54/7432 74 40 1 |58 85 23 38 15 22
54 '
54/7433 74 40 1 6.9 138 18 36 250
54 20 -55
54/7437 74 40 1| T e 34 54 9 155
|54/7438 54 0 1 4 54 8.5 250
74
54
54/7439 74 40 1 34 54 8.5 250
lllll'l!
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54/74 ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

14

INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
viL (V) ViH (V) Vic (V) VoL (V) VoH (V) L (mA)
PARAMETER LOW LEVEL HIGH LEVEL CLAMP VOLTAGE LOW LEVEL HIGH LEVEL LOW LEVEL
Vco=MIN
VIN=*
loL=16 mA
VoL=0.4V Vcc=MIN
TEST Vee=MIN VIN=" Vco=MAX
CONDITIONS Vce=MIN Vee=MIN =-12mA IoH =-400.A VIN=0.4V
|MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |[MIN TYP MAX |MIN TYP MAX |MIN TYP MAX
loL=48mA loH=-1.2mA
54/7440 ?: 0.8 2 028 04 |24 33 -1.6
loH=-800pA
54/7442A ?: 0.8 2 -1.5 04 | 24 -1.6
54
54/7443 74 0.8 2 -1.5 04 | 24 -1.6
54
54/7444 74 0.8 2 -1.5 04 24 -1.6
54/7445 54 08 | 2. 15 16
74
loH=-200xA Any input except
loL=8mA B1/RBO node
7446A 0.8 2 -1.5 0.3 0.4 24 3.7 -1.6
' B1/RBO node B1/RBO node B1/RBO node
-4.2
loH=-200xA Any input except
loL=8mA B1/RBO node
. T447A 0.8 2 -1.5 03 04 |24 37 -1.6
B1/RBO node B1/RBO node B1/RBO node
: -4.2
loL=6.4 mA Any output
54/7448 g: 08 | 2 15 0.4 except
outputs A-G . outputs A-G B1/RBO node
04 |24 42 -1.6
loL=8mA loH=-200uA B1/RBO node
B1/RBO node B1/RBO node -4.2
0.4 24 37
54/7450 g: 0.8 2 022 04 |24 33 -1.6
54 |
54/7451 74 0.8 2 022 04 |24 33 -1.6
54
54/7453 74 0.8 2 022 04 |24 33 -1.6
54
54/7454 74 0.8 2 022 04 24 33 -1.6
54
54/7460 74 0.8 2 -1.6
S{notics




INPUT CURRENT POWER SUPPLY CURRENT
IH (=A) I} (mA) los (mA) IccL (mA) IccH (mA) 10H (#A)
PARAMETER HIGH LEVEL INPUT CURRENT | SHORT CIRCUIT LOW LEVEL HIGH LEVEL REVERSE
. Vee=MIN
TEST Vece=MAX Vec=MAX Vec=MAX Vcc=MAX VIN="
CONDITIONS VIN=2.4V ViN=5.5V Vec=MAX VIN=5V VIN=OV VoH=5.5V
MIN TYP MAX |MIN TYP MAX [MIN TYP MAX |[MIN TYP MAX [MIN TYP MAX |MIN TYP MAX
54
54/7440 74 40 1 -20 -70 17 27 4 6.8
-18 -70
54 -20 -55 28 41
54/7442A 74 40 1 18 _55 28 56
54 -20 -55 28 41
54/7443 74 40 1 18 55 28 56
54 -20 -55 28 41
S4/7444 74 40 T |- 55 28 56
54 43 62
54/7445 74 40 1 43 70
Any input except | Any input except
B1/RBO node B1/RBO node B1/RBO node 85
7446A 40 1 -4
103
Any input except | Any input except
B1/RBO node B1/RBO node B1/RBO node 85
T447A 40 1 -4 103
Any output except | Any output except
54 B1/RBO node B1/RBO node
54/7448 74 40 1 -4
54 ) -20 -55
54/7450 74 40 1 18 55 74 14 4 8 1
54 -20 -55
54/7451 74 40 1 18 _55 7.4 14 4 8
54 -20 -55
54/7453 74 40 1 18 _55 51 95 4 8
54 -20 -55
74/7454 74 40 1 18 55 51 95 4 8
54 2 4
54/7460 74 40 1 12 25
Sjnotics
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54/74 ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

16

« INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
viL(yY) ViH (V) Vic (V) VoL (V). VoH (V) hiL (mA)
PARAMETER LOW LEVEL HIGH LEVEL  |CLAMP VOLTAGE| LOW LEVEL HIGH LEVEL LOW LEVEL
’ Vce-MIN
VIN=*
loL=16mA
f VoL-0.4V Vcc=MIN
TEST , Veco=MIN ViN-* Vco=MAX
CONDITIONS Vcc=MIN Vee=MIN I=—12mA loH=-400.A ViN=0.4V
MIN TYP MAX |MIN TYP MAX |MIN TYP MAX [MIN TYP MAX |[MIN TYP MAX |[MIN TYP MAX
54 J1,J2,J,K1,
54/7470 74 08 | 2 022 04 |24 35 K2,K or clock
-1.6
Preset or
clear -3.2
54 J1,J2,J3,K1,
54/7472 74 08 | 2 022 04 |24 35 K2 or K3
-1.6
Preset, clear or
clock -3.2
54 ' JorK
54/7473 74 08 | 2 022 04 |24 35 16
Clear or clock
3.2
54/7474 o 08 | 2 -15 022 04 |24 35 Presetor®
Clear or clock
3.2
54 : D
54/7475 - 08 | 2 . -1.5 04 |24 a2
Clock
-6.4
54 : JorK
54/7476 74 08 | 2 -1.5 022 04 |24 35 16
Clear preset
or clock -3.2
54 D
54/7477 74 08 | 2 -1.5 04 |24 a2
Clock
-6.4
54 A1,A2,B1,B2,
54/7480 74 08 | 2 -1.5 022 04 |24 35 AgorBg | -16
A*orB*  -26
Cn -8
54 A1,A3,B81,B3,
54/7483 74 08 | 2 -1.5 0.4 |24 orCo | 32
A2,A4.,B2 or
B4 -1.6
Sjnotics




INPUT CURRENT POWER SUPPLY CURRENT
hiH (zA) ) (mA) los (mA) IccL (mA) IccH (mA) IoH (1A)
PARAMETER HIGH LEVEL INPUT CURRENT | SHORT CIRCUIT LOW LEVEL HIGH LEVEL REVERSE
Vcc=MIN
TEST Vee=MAX Veeo=MAX Vec=MAX Vec=MAX ViN="*
CONDITIONS VIN=24V VIN=5.5V Vec=MAX VIN=5V VIN=0V VoH=55V
MIN TYP MAX |[MIN TYP MAX [MIN TYP  MAX ([MIN TYP MAX [MIN TYP MAX [MIN TYP MAX
VIN=0V
54 J1,J2,J,K1 1 -20 -75
54/7470 74| K2,K or clock 1 -18 -75 3 26
40
Preset or
clear 80
VIN=0
54 J1,J2,K3,K1 1 -20 -57
S4/7472 74| K2ork3 1 |-18 57 120
40
Preset, clear or
clock 80
54 JorK 1 -20 -57
54/7473 74 40 1 18 57 20 40
Clear or clock
80
54 D 40 -20 -57
54/7474 74| Present or clock 1 -18 -57 7 30
80 1
Clear 120
Vout=0v
54 D -20 -57 32 46
S4/T4T5 74 80 1 |-18 .57 32 53
Clock
160
54 JorK
54/7476 74 40 1 -20 -57 20 40
Clear preset
or clock 80
Vout=0v
54 D
54/7477 74 80 1 -20 -57 32 46
Clock
160
54| Aq4,A2,B1,By, @Yory 21 31
54/7480 74| Agor Bg 1 -20 ' -57 21 35
15 -18 -57
Cn 200 @Cn+1
-20 -70
-18 -70
54 Aq,A3,Bq, @X1.X2.X3.24,
54/7483 74| Bg or Co 80 1 20 "55 58 79
A2,A4,B2,B4 -18 -55
40 @Cq
-20 -70
-18 -70
S{notics
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54/74 ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

18

INPUT ,VOI.TAdE OUTPUT VOLTAGE INPUT CURRENT
‘ viL (V) VIH(V) Vic (V) VoL (V) VoH (V) i (mA)
PARAMETER LOW LEVEL HIGH LEVEL CLAMP VOLTAGE LOW LEVEL HIGH LEVEL LOW LEVEL
Vce=MIN
VIN=*
loL=16mA
VoL =04V Vee=MIN
TEST Vcc=MIN VIN="* Vee=MAX
CONDITIONS Vee=MIN Vce=MIN l=—12mA IoH= —400 mA VIN=0.4V
MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |MIN TYP MAX
54 A<B,A>B
54/7485 74 0.8 2 -1.5 0.4 24 16
All other
inputs
-4.8
loH=-800pA
54/7486 > 08 | 2 04 |24 -16
54 Ro(1):Ro(2).
54/7490 . 0.8 2 -1.5 0.4 24
74 Ro(1)-Rg(2)
-1.6
Input A -3.2
Input BD -6.4
54/7491 3: 0.8 2 -1.5 022 04 24 35 -1.6
54| Ro(1)-Ro(2).
54/?492 74 0.8 2 -1.5 0.4 2.4 ’ 1.6
Input A -3.2
Input BC -6.4
54/7493 54 08 | 2 -15 04 |24 Ro(1)-Ro(2y.
74 -1.6
AorB -3.2
54 Any input except
54/7494 74 0.8 2 -1.5 022 04 24 35 Preset 182 -1.6
Preset 1&2 -6.4
10H=-800zA
54 Any input except
54/7495 74 0.8 2 -1.5 04 | 24 Mode control
-1.6
Mode control
-3.2
54 Any input except
54/7496 74 0.8 2 -1.5 022 04 |24 35 Preset 16
Preset -8
54 D
54/74100 74 0.8 2 -1.5 - 0.4 2.4 32
Clock
-12.8
S{fjnetics




INPUT CURRENT POWER SUPPLY CURRENT
UH (uA) I (mA) los (mA) IccL (mA) IccH (mA) IoH (1A)
PARAMETER HIGH LEVEL INPUT CURRENT | SHORT CIRCUIT LOW LEVEL HIGH LEVEL REVERSE
Vcc=MIN
TEST Vcco=MAX Vec=MAX Vcc=MAX Veeo=MAX VIN=*
CONDITIONS VIN=24V VIN=5.5V Voo=MAX ViN=5V ViN-OV VoH=5.5V
MIN TYP MAX [MIN TYP MAX [MIN TYP MAX |MIN TYP MAX |[MIN TYP MAX |MIN TYP MAX
Vo=0V
54 A<B,A>B -20 -55
54/7485 74 40 1 18 55 55 88
All other inputs
120
ViH=4.5V
V|L=0 VIN=4.5V
54 -20 -55 30 43
54/7486 74 40 1 18 _55 30 50
VouT=0V VIN=4.5V
54 Ro(1).Ro(2) -20 -57 32 46
S4T40 74l Rg(1,Re() N -57 32 53
Input A 80
Input BD 160
ViN=4.5V
54 -20 -57 35 50
54/7491 74 40 1 18 57 a5 58
VouT=0v ViN=4.5V
54 Ro(1).Ro(2) -20 -57 31 44
54/7492 74 40 1 -18 -57 31 51
Input A 80
Input BC 160
54 Ro(1):Ro(2) =20 -57 32 46
54/7493 74 : 40 1 -18 -57 32 53
AorB 80
Vour=0v
54| Any input except -20 -57 35 50
54/7494 74| Preset 1&2 40 1 -18 -57 35 58
Preset 1&2 160
54| Any input except
54/7495 ‘74| Mode control 1 -18 -57 50 63
40
Mode control
80
Vourt=0v
54| Any input except 1 -20 -57 48 68
54/7496 74| Preset 40 -18 -57 48 79
Preset 200
Vout=0v
54 D -20 -57 64 92
5474100 o) 80 T |8 -57 64 106
Clock 160
320
Sjfjnotics
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54/74 ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

INPUT CURRENT

INPUT VOLTAGE ~ OUTPUT VOLTAGE
viL (V) ViH (V) Vic (V) VoL (V) VoH (V) I, (mA)
PARAMETER LOW LEVEL HIGH LEVEL CLAMP VOLTAGE| LOWLEVEL " | HIGHLEVEL LOW LEVEL
Vecc=MIN
VIN=*
loL=16mA
: VoL=0.4V Vceo=MIN
TEST ‘ R Vec=MIN ) VIN=* Vec=MAX
CONDITIONS Vee=MIN Vee=MIN =-12mA . loH=—400 mA ViN=04V
MIN TYP MAX |MIN TYP- MAX |MIN TYP MAX |MIN TYP MAX [MIN TYP MAX |MIN TYP MAX
54 JorK
54/74107 74 0.8 2 -1.5 022 04 |24 35 16
Clear or clock
' -3.2
loH=-800xA
54 JorK
54/74109 74 0.8 2 -1.5 02 04 |24 27 16
Clock or preset
-3.2
Clear
-4.8
IOH=-8004A
Vig=2V
barratie o 08 | 2 15 02 04 |24 34 1:G2 or clear,
24 34 Any D, initial peak
-2.4
Any D steady
state -1.6
54| VT-(A)= VT+A)= i Aqof Ag
54/74121 74| 08 14 1.4 2 1.5 0.22 04 24 33 1 16
VT<B)= VT+(B)= B
0.8 1.35 155 2 -2 3.2
loH=-800pA
barrat2 S 08 | 2 -15 022 04 |24 Datainputs
Clear inputs
-3.2
IoH=-800pA
s4/74123 oo 08 | 2 -15 022 04 |24 Datainputs .
Clear inputs
-3.2
_ loH=-2m(54)
1OH=-5.2m(74)
54/74125 ?: 0.8 2 -1.5 0.4 24 ' -1.6
[ 3
loH=2m(54)
IOH=-5.2m(74)
54/74126 g: 0.8 2 -1.5 04 |24 -1.6
10H=-29MA(54)
loL=48mA loH=-42.4mA(74)
5474128 O 08 | 2 15 026 o4 |2%* 16
74 2
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INPUT CURRENT POWER SUPPLY CURRENT
IiH (vA) Iy (mA) los (mA) IccL (mA) IccH (mA) IoH (A)
PARAMETER HIGH LEVEL INPUT CURRENT | SHORT CIRCUIT LOW LEVEL HIGH LEVEL REVERSE
Vec=MIN
TEST Vec=MAX Vec=MAX Vecc=MAX Vcc=MAX VIN=*
CONDITIONS ViN=24V VIN=5.5V Vceo=MAX VIN=5V VIN=OV VoH=55V
MIN TYP MAX [MIN TYP MAX [MIN TYP MAX [MIN TYP MAX |[MIN TYP MAX [MIN TYP MAX
54 JorK -20 -57
54/74107 74 40 18 57 20 40
Clear or clock
80
54 JorK 30
54/74109 74 40 1 -30 -85 28
Clock or preset
80
Clear
160
ViN=0V
G=0V
o OTHERS=4.5V
54| G1,G2 or clear -20 -57 60 100
ATANE o, 40 T |8 -57 40 70
Any D
60
54 Aqof Ao -20 -25 -55 | Quiescent state
S4Ta12t 4 2 40 005 1 | 48 25 .55 13 25
B Fired state
4 80 23 40
54 Data inputs
54/74122 74 40 1 -10 -40 23 28
Clear input
80
54 Data inputs
54/74123 74 40 1 -10 -40 46 66
Clear input
80
54 -30 -70
54/74125 74 40 1 28 70 32 54
54 -30 -70
54/74126 74 40 1 28 70 36 62
54/74128 g: 40 1 -70 -180 33 57 12 21
Sinetics
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54/74 ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
viL (V) ViH (V) Vic (V) VoL (V) VoH (V) L (mA)
PARAMETER LOW LEVEL HIGH LEVEL |CLAMP VOLTAGE| LOW LEVEL HIGH LEVEL LOW LEVEL
Vecco=MIN
ViN-*
loL=16mA
VoL=0.4V Vce=MIN
TEST Vcc=MIN ViN=* Vee=MAX
CONDITIONS Vec=MIN Vec=MIN Ij=-12mA loH=—-400 mA VIN=0.4V
‘ MIN TYP MAX [MIN TYP MAX [MIN TYP MAX [MIN TYP MAX |MIN TYP MAX |[MIN TYP MAX
Veo=5V vge=5V 10H=-8004A
54 VT— = VT+ = . :
54/74132 74l 06 09 11 |15 17 2 -1.5 022 04 |24 33 08 -1.2
54
54/74145 08 | 2 -1.5 -1.6
74
loH=-800xA
54/74147 3: 08 | 2 15 02 04 |24 33 -1.6
loH=-800rA
54 0 input
54/74148 24 08 | 2 -1.5 02 04 [24 33 46
All others
3.2
10H=-800pA
54/74150 g’: 08 | 2 -1.5 04 |24 -1.6
loH=-800uA
54/74151 :",: 08 | 2 -1.5 0.4 -1.6
10H=-8001A
barrats2 >4 08 | 2 15 04 |24 -16
loH=-800xA
54/74153 g: 08 | 2 -15 02 04 |24 3.1 -1.6
loH=-8001A
54/74154 3: 08 | 2 -1.5 04 |24 -1.6
loH=-800xA
54/74155 ‘r;: 08 | 2 -1.5 04 |24 -1.6
54 :
54/74156 08 | 2 -1.5 0.4 -1.6
74 [N
loH=-800xA
54/74157 g: 08 | 2 -1.5 04 |24 -1.6
loH=-800rA
sartatss ot 08 | 2 15 04 |24 16
Sjnotics :
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INPUT CURRENT POWER SUPPLY CURRENT
i (1A) Ij (mA) los (mA) IccL (mA) ICCH (MA) IoH (¢A)
PARAMETER HIGH LEVEL INPUT CURRENT | SHORT CIRCUIT LOW LEVEL HIGH LEVEL REVERSE
Vee=MIN
TEST Vcc=MAX Vcc=MAX Vec=MAX Vcc=MAX VIN=*
CONDITIONS VIN=24V VIN=5.5V Vecc=MAX VIN=5V VIN=OV VoH=5.5V
MIN TYP MAX |MIN TYP MAX [MIN TYP MAX [MIN TYP MAX [MIN TYP MAX [MIN TYP MAX
V|=4.5V
54/74132 ;: 40 1 -18 -55 26 40 |[14.8 24
54 43 62
54/74145 74 40 1 43 70
54 Input 7=0V
54/74147 74 40 1 -35 -85 50 70
Inputs=Open
42 62
54 0 Input Input 7&E1=0V
54/74148 74 40 1 -35 -85 40 60
All others Inputs=0Open
80 35 55
VouT=0V ViN=4.5V
54 -20 -55 40 68
54/74150 74 40 1 -18 _55
VouyT=0Vv ViN=4.5V
54 -20 -55 29 48
54/74151 74 40 1 .18 _55
VouT=0Vv ViN=4.5V
54/74152 54 40 1 -20 -55
74 -18 -55 26 43
54 -20 -55 36 52
54/74153 74 40 1 18 57 36 60
54 -20 -55 34 49
54/74154 74 40 1 18 57 34 56
54 -20 -65 25 35
54/74155 74 40 1 -18 -57 25 40
54 -20 -55 25 35
54/74156 74 40 1 -18 57 26 40
54 -20 -55
54/74157 74 40 1 18 55 30 48
54 -20 -565
54/74158 74 40 1 18 55
S{fjnntics
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' 54/74 ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
i (V) ViH(V) A\l VoL (V) Vor (V) i (MA)
PARAMETER LOW LEVEL HIGHLEVEL [CLAMP VOLTAGE LOW LEVEL - HIGH LEVEL LOW LEVEL
Vcc=MIN
ViN=*
IoL=16mA
VoL=0.4V Vce=MIN ‘
TEST o Vce=MIN ViN=" Vcc=MAX
CONDITIONS Vee=MIN Vee=MIN =—12mA loH=—400 mA VIN=04V'
MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |[MIN TYP MAX |[MIN TYP MAX
loH=-800xA
54 Clock or enable
54/74160 74 0.8 2 -1.5 04 | 24 3.2
Other inputs
-1.6 |
loH=-800xA
54 Clock or enable
54/74161 74 0.8 2 -1.5 04 | 24 32
" Other inputs
-1.6
loH=-800xA
54 Clock or enable
54/74162 74 0.8 2 -1.5 0.4 32
Other inputs
-1.6
. loH=-800¢A
54 Clock or enable
54/74163 74 0.8 2 -1.5 04 | 24 3.2
Other inputs
-1.6
54
54/74164 74 0.8 2 -1.5 04 | 24 -1.6
loH=-800xA
54 Load input
54/74165 74 0.8 2 -1.5 04. 124 3.2
Other inputs
-1.6
54
54/74166 74 0.8 2 -1.5 04 | 24 -1.6
N - 54
54/74170 74 0.8 2 -1.5 0.4 -1.6
loH=-52mA | 2W/RO,2W/R1,
54 2W/R2, 1GW,
54/74172 74 0.8 2 -1.5 04 | 24 2GW or clock
-1.6
Any other input
-0.8
54 :
54/74174 74 0.8 2 -1.5 04 | 24 -1.6
54
54/74175 74 0.8 2 -1.5 04 | 24 -1.6
54/74176
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INPUT CURRENT POWER SUPPLY CURRENT
iH (1A) I (mA) los (mA) IccL (mA) IccH (mA) IoH (#A)
PARAMETER HIGH LEVEL INPUT CURRENT | SHORT CIRCUIT LOW LEVEL HIGH LEVEL REVERSE
Vce=MIN
TEST Veco=MAX Vce=MAX Vecc=MAX Vec=MAX VIN="
CONDITIONS VIN=24V VIN=5.5V Veeo=MAX ViN=5V ViN=0V VoH=5.5V
MIN TYP MAX [MIN TYP MAX [MIN TYP MAX |MIN TYP MAX |MIN TYP MAX [MIN TYP MAX
Clock or enable T
54 -20 -57 63 91 59 85
S4/T4160 44 80 L -57 63 101 59 94
Other inputs
40
54| Clock enable T -20 -57 63 91 59 85
54/74161 74 80 1 -18 -57 63 101 59 94
Other inputs
40
54| Clock or enable T -20 -57 63 91 59 85
S/74162 4, 80 T |8 .57 63 101 50 94
Other inputs
40
54| Clock or enable T -20 -57 63 91 59 85
54/74163 74 80 1 -18 -57 63 101 59 94
Other inputs
40
54 -10 -27.5 VI(Cik)=0.4V
54/74164 74 40 1 .9 275 30
Vi(Clk)=2.4V
37 54
54 Load input -20 -55
54/74165 74 80 1 18 55 42 63
Other inputs
40
54 -20 -57 72 104
54/74166 74 40 1 18 57 72 116
54 125 140 N
54/74170 74 40 1 125 150 30
54
54/74172 74 40 1 -18 -55 112 170
54 -20 -57
54/74174 74 40 1 18 57 45 65
54 -20 -57
54/74175 74 40 1 .18 57 30 45
54/74176
Sjnotics
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54/74 ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

26

INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
: ViL (V) Vi (V) Vic (V) VoL (V) VoH (V) L (mA)
. PARAMETER LOW LEVEL HIGH LEVEL CLAMP VOLTAGE LOW LEVEL HIGH LEVEL LOW LEVEL
‘ Vec=MIN
VIN="*
loL=16mA
VoL =0.4V Vce=MIN
TEST ' Vecc=MIN ViN="* Vecc=MAX
CONDITIONS Veoo=MIN Vce=MIN I=-12mA loH=—400 mA VIN=0.4V
J/MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |MIN TYP MAX [MIN TYP MAX [MIN TYP MAX
54/74177
54/76178
54/74179
5474180  OF 08 | 2 -15 04 |24 @Ea. data input
74 -1.6
@Even or odd
input -3.2
54 Any output - Mode -1.6
54/74181 74 05 | 15 except 04 AnyAorB -4.8
’ : A=B, 0.4 : Any S -6.4
Carry -8
54 Cpinput  -3.2
54/74182 74 0.8 2 -1.5 0.4 24 P3  -48
P2 -6.4
P9,PlorG3 -8
GOorG2 -14.4
G1 -16
54 Any input except
54/74190 74 0.8 2 -1.5 0.4 2.4 enable 1.6
At enable
-4.8
54 Any input except
54/74191 74 0.8 2 -1.5 0.4 24 enable 16
At enable
-4.8
54
54/74192 74 0.8 2 -1.5 02 04 |24 34 -1.6
54
54/74193 74 0.8 2 -1.5 02 04 |24 34 -1.6
54 :
54/74194 74 0.8 2 -1.5 0.4 2.4 -1.6
54 :
54/74195 74 0.8 2 -1.5 0.4 2.4 -1.6
54/74196
54/74197
: 54
54/74198 74 0.8 2 -1.5 0.4 24 -1.6
Si{ljNETiCS




INPUT CURRENT POWER SUPPLY CURRENT
IiH (#A) I (mA) los (mA) iccL (mA) IcCH (mA) loH (1A)
PARAMETER HIGH LEVEL INPUT CURRENT | SHORT CIRCUIT LOW LEVEL HIGH LEVEL REVERSE
Vcc=MIN
TEST Vce=MAX Vcc=MAX Vce=MAX Vcc=MAX VIN="*
CONDITIONS ViN=24V VIN=5.5V Vecc=MAX VIN=5V ViN=0V VoH=5.5V
MIN TYP MAX [MIN TYP MAX [MIN TYP MAX |[MIN TYP MAX |MIN TYP MAX |MIN TYP MAX
54/74177
54/76178
54/74179
54| @Ea. data input -20 -55 34 49
54/74180 74 40 1 -18 -55 34 56
@Even or odd
input 80
54| Mode 40 -20 -55 127 A=B output only
5474181 JulAnyAorB 120 T s -57 140 250
Any S 160
Carry 200
54| Cp input 80 45 65
54/74182 74| P3 input 120 1 -40 -100 45 72 27
“| P2input 160
PO, P1orG3 200
GOorG2 360
G1input 400
54] Any input except -20 -65 65 99
S4/74190 74 “enable 40 Tl s -65 65. 105
At enable
120
54| Any input except -20 -65 65 99
54/74191 74| enable 40 1 -18 -65 65 105
At enable
120
54 -20 -65 65 89
54/74192 74 40 1 18 65 65 102
54 -20 -65 65 89
54/74193 74 .40 1 18 5 65 102
54 -20 -57
54/74194 74 40 1 .18 _57 39 63
54 -20 -57
54/74195 74 40 1 18 57 39 63
54/74196
54/74197
54 -20 -57 72 104
54/74198 74 40 1 .18 57 72 116
Sjnotics
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54/74 ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

INPUT CURRENT

INPUT VOLTAGE OUTPUT VOLTAGE
Lo viL (V) ViH (V) Vic (V) Vot (V) VoH (V) liL (mA)
PARAMETER LOW LEVEL HIGHLEVEL |CLAMP VOLTAGE| LOW LEVEL HIGH LEVEL LOW LEVEL
Vcc=MIN
ViN="*
lgL=16mA
: VoL=04V Vce=MIN
TEST o : Vecc=MIN T ViN=" Veco=MAX
CONDITIONS Veeo=MIN Vcc=MIN j=—12mA loH=—400-mA ViN=0.4V
MIN TYP MAX |MIN TYP MAX {MIN TYP: MAX |MIN TYP MAX |MIN TYP MAX |MIN TYP MAX
54/74199 :.: 0.8 2 -1.5 04 | 24 -1.6
) 54] VT-A)= VT+(A)= Input A
S4/74221 741 0.8 1.4 1.4 2 -1.5 02 04 |24 34 -1.6
VT-(B)= VT+(B)= Input B, clear
08 135 156 2 -3.2
54| VT- VT+ .
SAT4282 74106 09 11 |15 17 2 15 022 04 |24 33 08 -2
54 :
54/74279 74 0.8 2 -1.5 04 | 24 -1.6
54 x
54/74298 74 0.8 2 -1.5 04 [ 24 3.2 -1.6
54H ELECTRICAL CHARACTERISTICS (See Notes - Page 50)
INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
viL(v) ViH (V) Vic (V) VoL (V) VoH (V) h (mA)
PARAMETER LOW LEVEL HIGH LEVEL |CLAMP VOLTAGE | LOW LEVEL HIGH LEVEL LOW LEVEL
Vece=MIN Vecc=MIN
TEST Vee=5V ViN="* VIN=* Vecc=MAX
CONDITIONS Vce=MIN Vec=MIN IIN=—12mA loL=20 mA loH=—500 wA ViN=0.4V
MIN TYP MAX |MIN TYP MAX |[MIN TYP MAX |MIN TYP MAX |MIN TYP MAX [MIN TYP MAX
54/74H00 0.8 2 ' -1.5 0.4 2.4 -2
54/74H01 0.8 2 -1.5 0.4 -2
54/74H04 0.8 2 -1.5 04 | 24 -2 '
54/74H05 0.8 2 -1.5 0.4 2
[54/74H08 0.8 2 -1.5 04 | 24 -2
154/74H10 0.8 2 -1.5 0.4 | 24 -2
54/74H11 0.8 2 -1.5 04 | 24 -2
54/74H20 0.8 2 -1.5 0.4 2.4 -2
54/74H21 0.8 2 -1.5 04 | 24 o2
54/74H22 0.8 2 -1.5 0.4 -2
54/74H30 0.8 2 -1.5 04 | 24 -2
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INPUT CURRENT POWER SUPPLY CURRENT
iH (uA) I (mA) los (mA) IccL (mA) lccH (mA) lon (vA)
PARAMETER HIGH LEVEL | INPUT CURRENT | SHORT CIRCUIT LOW LEVEL HIGH LEVEL REVERSE
Vcc=MIN
TEST Veco=MAX Vec=MAX Vce=MAX Vcc=MAX ViN="*
CONDITIONS ViN=24V VIN=5.5V Vec=MAX ViN=5V ViN=0V Vou=5.5V
MIN TYP MAX [MIN TYP MAX [MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |[MIN TYP MAX
54 -20 -57 72 104
54/74199 74 40 1 .18 57 72 116
54 Input A 40 -20 -55 Quiescent
sa/Tazzt g, L -55 2 50
Input B, clear Triggered
80 46 80
54
54/74232 74 40 1 -18 -55 30 44 19 28
54 -18 -55
54/74279 74 40 1 18 57 18 30
54 -20 -57
54/74298 74 40 1 18 57 39 65
INPUT CURRENT POWER SUPPLY CURRENT
IH (uA) I} (mA) los (mA) IccL (mA) IccH (mA) IoH (1A)
PARAMETER HIGH LEVEL INPUT CURRENT | SHORT CIRCUIT LOW LEVEL HIGH LEVEL REVERSE
i Vce=MIN
TEST Vecc=MAX Vcc=MAX Vce=MAX Vcc=MAX ViN="*
CONDITIONS ViN=24V ViN=55V Vceo=MAX VIN=45V VIN=0V VoH=55V
MIN TYP MAX [MIN TYP MAX [MIN TYP MAX |MIN TYP MAX |MIN TYP MAX [MIN TYP MAX
54/74H00 50 1 -40 -100 26 40 10 16.8
54/74H01 50 1 26 40 6.8 10 250
54/74H04 50 1 -40 -100 40 58 16 26
54/74H05 50 1 40 58 16 26 250
VIN=0V ViN=4.5V
54/74H08 50 1 -40 -100 40 64 24 40
54/74H10 50 1 -40 -100 19.5 30 75 12.6
VIN=0V ViN=4.5V
54/74H11 50 1 -40 -100 30 48 18 30
54/74H20 50 1 -40 -100 13 20 5 8.4
VIN=OV ViN=4.5V
54/74H21 50 1 -40 -100 20 32 12 20
54/74H22 50 1 13 20 34 50 250
54/74H30 50 1 -40 -100 65 10 25 42
S{ijnotics
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54H ELECTRICAL CHARACTERISTICS

(See Notes - Page‘SO)

INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
, ViL(v) ViH (V) Vic (V) VoL (V) VoH (V) i (mA)
PARAMETER LOW LEVEL HIGH LEVEL |CLAMP VOLTAGE| LOW LEVEL HIGH LEVEL LOW LEVEL
Vec=MIN Vce=MIN
TEST . Vee=5v ViN="* VIN=" Veco=MAX
CONDITIONS Vece=MIN Vee=MIN IN=—-12mA loL=20 mA loH=—500 «A ViN=0.4V
MIN TYP MAX |MIN TYP MAX |MIN TYP MAX [MIN TYP MAX |MIN TYP MAX [MIN TYP MAX
loL=60mA loH=-1.5mA
54/74H40 0.8 2 -1.5 0 2.4 -4
54/74H50 0.8 2 -1.5 04 |24 -2
54/74H51 0.8 2 -1.5 04 | 24 -2
54/74H52 0.8 2 -1.5 04 | 24 -2
54/74H53 0.8 2 -1.5 04 |24 -2
54/74H54 0.8 2 -1.5 04 | 24 -2
54/74H55 0.8 2 04 |24 -2
-1.5
54/74H60 0.8 2 -1.5 -2
54/74H61 0.8 2 -1.5 -2
54/74H62 0.8 2 -1.5 -2
54/74H71 0.8 2 -1.5 0.4 |24 -2
J1,J2,J3,K1,K2,
54/74H72 0.8 2 -1.5 04 | 24 K3, CLOCK -2
PRESET, CLR -4
54/74H73 0.8 2 -1.5 04 | 2.4 -2
loH=—1mA
54/74H74 0.8 2 -1.5 022 04 |24 35 PRE or D -2
CLKor CLR -4
54/74H76 0.8 2 -1.5 04 | 24 J,K,orCLK -2
CLRor PRE -4
loH=500cA
54/74H101 0.8 2 -1.5 026 04 |24 32 -1 -2
(CLK) -3 -4.8
loH=500uA
54/74H102 0.8 2 -1.5 025 04 |24 32 -1 -2
(CLK) -3 -4.8
54/74H103 0.8 2 -1.5 025 04 |24 32 -1 -2
(CLK) -3 -4.8
54/74H106 0.8 2 -1.5 025 04 |24 32 -1 -2
(CLK) -3 -48
54/74H108 0.8 2 -1.5 0256 04 |24 32 J,K,PRE-1 -2
CLK -6 -9.6
CLR -2 -4
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INPUT CURRENT POWER SUPPLY CURRENT
ix (vA) Ij (mA) los (mA) IccL (mA) iccH (mA) oK (1A)
PARAMETER HIGH LEVEL | INPUT CURRENT | SHORT CIRCUIT | LOW LEVEL HIGH LEVEL REVERSE
Vee=MIN
TEST Veeo=MAX Veco=MAX Veco=MAX Veco=MAX ViN=*
CONDITIONS ViN=24V ViN=5.5V Voco=MAX VIN=4.5V VIN=0V VoH=5-5V
MIN TYP MAX |[MIN TYP MAX |MIN TYP MAX [MIN TYP MAX |[MIN TYP MAX |MIN TYP MAX
54/74H40 100 1 | -40 -125 25 40 10.4 16
54/74H50 50 1 | -40 -100 15.2 24 82 128
54/74H51 50 1 | -40 -100 152 24 82 128
VIN=0V VIN=4.5V
54/74H52 50 1 | -40 -100 15.2 24 20 31
54/74H53 50 1 | -40 -100 94 14 71 11
54/74H54 50 1 | -40 -100 9.4 14 71 N
54/74H55 50 1 | -40 -100 75 12 45 6.4
54/74H60 50 1 1.9 35 3 45
54/74H61 50 1 11 16 5 7
54/74H62 50 1 38 7 6 9
54/T4HT1 50 1 | -40 -100 19 30
, J1,J2,J3,K1,K2
K3, or CLK
54/74H72 50 1 | -40 -100 16 25
PRE or CLR 100
54/74HT3 50 1 | -40 -100
S54 30 42
54/74HT4 D-50 1 | -40 -100
PRE or CLK=100 N74 30 50
CLR=150
54/74H76 JKorCLK 50 1 | -40 -100 32 50
CLR or PRE 100
54/74H101 (JorK) 50 1 | -40 -100 20 38
(PRE) 100
0 (CLK) -1mA
54/74H102 (JorK) 50 1 | -40 -100 20 38
0 (CLK) -1mA
(PRE or CLR) 100
54/74H103 (JorK) 50 1 | -40 -100 40 76
(CLR) 100 ‘ ’
0 (CLK) -1mA
54/74H106 (JorK) 50 1 | -40 -100 40 76
CLR 100
0 (CLK) -1mA
54/74H108 (JorK) 50 1 | -40 -100 40 76
0 (CLK) -1mA
PRE 100
CLR 200
SnONES
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54/74LS ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

, ‘INPUT VOLTAGE (V) OUTPUT VOLTAGE (V) . INPUT CURRENT
PARAMETER viL VIH Vic VoL Vou IiL(mA) - ITH(,A)
Low HIGH CLAMP LOW HIGH - Low HIGH
LEVEL LEVEL VOLTAGE LEVEL LEVEL LEVEL LEVEL
: Vec-MIN , ,
TEST ' ViN-* Voo =MIN
CONDITIONS Vec=MIN  |IpL-4mA Vg 0.4V vin-* Veo=MAX Voo =MAX
IiN--18mA loL=8mA@Vo|_=0.5Vi Iox=-400, ViL-.4v Veo=MAX
IMINTYP MAX [MIN  TYP MAX[MIN TYP MAX [MIN TYP _MAX_IMIN IYP  MAX |
54/74L500 54 07|, - 15| 5478 04{25 34 -0.36 S22
74 0.8 "l 74 05/27 34
54/74L501 0.7 54/74 04 '
” 082 5|2, 05 N/A -0.36 20
54/74L502 54 071, 54/74 04[25 34
74 08)? 18] 74 05|27 34 036 2
54/74L503 54 07 54/74 04
2 osl? -15) 7, 08 N/A -0.36 20
54/74L504 54 0.7 54/74 04[25 .34
74 08]° 18174 05|27 34 0.36 %
54/74L505 54 0.7 54774 04
7 0sl? A8 5 05 N/A -0.36 20
54/74L508 54 07 54/74 025 04|25 34
74 08|’ 15174 035 05|27 34 03 x
54/74L909 54 07 54/74 04 )
2 082 152, 0s N/A -0.36
54/74L810 54 0.7 54/74 04{25 34
74 08/ 151 74 27 34 036 2
54/74811 54 07 54/74 025 04/25 34
‘ 74 08)? 18174 035 05|27 34 036 x
54/74L512 54 0.7 54/74 025 04
74 08|’ 18174 035 os| NA 036 o
V=06V
54741513 54 5474 025 04]25 34 2
74|  See Data)Sheet 151 74 035 05|27 34 04
54/74L814 54 5474 025 04| V=06V 2
74 See Data | Sheet 151 74 035 0525 a4 04
21 34
54/74L515 54 07 54/74 04
74 082 157, 0 N/A -0.36 20
54/74L520 54 07 54/74 04|25 34
B } 2
74 08|? 517 05/27 34 036 0
54/74L521 54 07 54/74 025 04|25 34
4 08| 191 74 035 05|27 34 036 2
547741522 54 0.7 54/74 04 20
7 08?2 15| 74 05 N/A -0.36
54/74L526 54 07 54/74 025 04 20
7 082 15174 035 05 N/A 036
54/74L827 54 07 54/74 025 04|25 34
74 08)? 151 74 035 05|27 34 036 x
loL = 12mA
5474528 54 o7}, qg|5474 025 04{25 34 036 2
loL=24mA
4 08 74 035 05|27 34
54/74L830 54 07 54/74 04|25 34
. ; 20
4 08|? 84 05/27 34 036
54/74.832 54 07 54/74 025 04|25 34
74 08)? 18] 74 035 05|27 34 036 2
loL=12mA
54/74L833 54 0.7 54/74 04
R Q0. 20
74 08/? 15174 1o =24mA 05 N/A 0.36
loL=12mA
54/74L537 54 01|, e 04|25 34 0% 2
loL=24mA
74 08 74 _ 05{27 34
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INPUT OUTPUT OFF-STATE OUTPUT
CURRENT CURRENT POWER SUPPLY CURRENT CURRENT
(mA) (mA) (mA)
PARAMETER TN Ips IeoL IccH Ton(a TozL TozH
LOW LEVEL HIGH LEVEL
SHORT LOW HIGH LEAKAGE VOLTAGE VOLTAGE
CIRCUIT LEVEL LEVEL SUPPLIED SUPPLIED
| TEST Ve =MAX Voc=MAX Vcc-MIN Voo =MAX Voo =MAX
CONDITIONS VIN-7.0V VIH-4.5V Vin-*# Vp-0.4v Vp-2.7V
ViL-0V as appropriate Voy=5.5V
— [MIN TYP . MAX [MIN TYP MAX[MIN TYP MAX|MIN TYP MAX|MIN TYP MAX|MIN TYP MAX |MIN TYP MAX
541741500 ?3 Vi=55V wifs 10 24 44 08 16 N/A N/A N/A
S47aLso 32 V=85V oyl MA 24 44 08 16 100 N/A N/A
54/74L502  54[V|=5.

0 7 Vi=8.5V s -0 28 54 16 32 N/A N/A N/A
54/74LS03  54]V|=55V

74 0.1 NA 24 44 08 16 100 N/A N/A
S47aLS04 3: s -0 36 66 12 24 N/A N/A N/A
4/74L 4
S4/74LS05 ; ol NA 36 66 12 24 100 N/A N/A
S4/74LS08 gj V=85V oqfts 100 68 88 24 48 N/A N/A © /A

/ 5.

S4/174L509 g: V=55V oql A 44 88 24 48 100 N/A N/A
54/74L510  54|V)=5. )

S10 34 V=55V oqfs  -100 18 383 06 12 N/A N/A N/A
SamaLs ?: V=88V aqfs -0 33 66 18 38 N/A N/A N/A
STALSTZ - 541Vj=5.5V N/A 18 33 07 14 100 N/A N/A

74 0.1
4/74
S4I74LS13 ?: 01015  -100 497 29 6 N/A N/A CONA
S47aLS 4 ?‘: 01}15  -100 47 86 16 N/A N/A N/A

i 5,

S4I74LS15 g’: Vi=55V il NA 33 66 18 36 100 N/A N/A
S4174LS20 ?: 0.1M5  -100 12 22 04 08 N/A N/A N/A
Sar7aLs2t ;: 0.1115 -100 22 44 12 24 N/A N/A N/A
S4maLs22 ?: 01| N/A 12 22 04 08 100 N/A N/A
54/74526 54

74 01] NA 24 44 08 16 ViL=MAX N/A N/A

VoH=12V 50
VoH=15V  IMA

SarmaLsar g’: Vi=55V o[ 10 34 68 20 40 N/A N/A N/A
54/741528 54 01415 -100 69 138 18 36 N/A N/A N/A
4
S4/74L8%0 :: 0.1}-15 -100 06 1.1 35 05 N/A N/A N/A
4/74L! 4{V =5, .
S4/74Ls32 ;4 V=58V P 49 98 31 62 N/A N/A N/A
S4/74L833 ?: 01 NA 69 138 18 36 250 N/A N/A
SarTaLsat 54 0.1F15  -100 6.0 120 09 20 N/A N/A N/A

74
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54/74LS ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

INPUT VOLTAGE (V) OUTPUT VOLTAGE (V) INPUT CURRENT
PARAMETER ViL VIH Vic VoL VoH I1L(mA) IIH(.A)
LOW HIGH CLAMP LoW HIGH LOW HIGH
LEVEL LEVEL VOLTAGE LEVEL LEVEL LEVEL LEVEL
Vee=MIN
TEST Viy-* Vgg-MIN
CONDITIONS Vec-MIN | g -4mA Vo MAX | .
IiN=-18mA [l -8mA@VpL-0.5V] Igy--400.A V=4V Voc =MAX
L IMINTYP MAX [MINTYPMAXMINTYP MAXIMIN  TYP MAX|MIN TYP MAX MIN TYP MAX JMIN _ TYP  MAX |
loL=12mA
54/74L838 54 07 e 04 N/A 03 %
loL=24mA
74 08 74 05
loL=12mA
54/74L840 54 0.7 15| 3474 04|25 34 036 2
loL=24mA
74 08 74 _05{27 34
54/74L842 54 07 54/74 025 04|25 35
74 08 181 74 035 05|27 35 04 ®
54/74L851 54 0.7 54/74 025 04|25 34
74 0.8 18174 035 05/27 34 036 2
54/74LS54 54 07 L5474 025 04]25 34
74 08 18] 74 035 05[27 34 038 2°
54/74L855 54 0.7 5474 025 0425 34
74 08 15 74 035 05|27 34 036 2
54/74LS73 54 07 15|54m4 025 04j25 34 JIK Input -0.36 | J/K Input 20.
74 038 174 035 05/27 34 Clear 0.8/ Clear 60
Clock 40.72) Clock 80
54/74LS74 54 07 5|54 025 04l25 34 D Input -0.36 | D Input 20
74 08 2174 035 05(27 34 Clk/Preset 0.8 | Clk/Preset 40
Clear -1.15] Clear 60
54/74LS75 54 07 45|74 025 04|25 34 D Input -0.4] D Input 20
74 08 174 035 05{27 34 G Input -16| G Input 80
54/74L876 54 07 45|54m4 025 04|25 34 J/K Input 0.36 | J/K Input 20
74 08 274 035 05]27 34 Clock -0.72| Clock 80
Preset/Clr -0.8 | Preset/Cir 60
54/74L878 54 0.7 a5|54m4 025 04|25 34 J/K Input -0.36 | J/K Input 20
T4 08 Tl 035 05{27 34 Preset -0.8| Preset 60
Clear -1.6] Clear 120
Clock -1.44] Clock 160
54/T4LS83A 54 0.7 MEZEEEI Y AnyAor B -8| AnyAorB )
74 08 174 035 05{27 co -4]co 20
54/74L985 54 0.7 MEZEEEL Y A<BA>B 04| A<BA>B 20
74 0.8 i 035 05" i} Others -1.2] Others 60
54/74L886 54 0.7 5474 025 04/25 34 ’
74 0.8 8] 74 035 05/27 34 08 40
54/74L590 54 0.7 s 74 025 04[25 34 Any Reset 0.4 Any Reset 20
74 08 Pl 74 035 05|27 34 A lnput -2.4| A lnput 40
B Input . -3.2| B Input 80
54/74.892 54 07 15|5474 025 04125 34 Any Reset 0.4 Any Reset 20
74 08 "l 74 035 05[27 34 A lnput 24| Alnput 4
' B Input -3.2| B Input 80
54/74L893 54 0.7 45|54 025 04l25 34 Any Reset -0.4| Any Reset 20
74 08 Pl 74 035 05]27 34 A Input 24| Alnput 120
B Input -1.6| B Input 40
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TNPUT OUTPUT OFF ~STATE OUTPUT
CURRENT CURRENT POWER SUPPLY CURRENT CURRENT
(mA) (mh) (mh) (A
PARAMETER Tin Tos TeeL IccH ToHGA) lozL Tozn
LOW LEVEL HIGH LEVEL
SHORT Low HIGH LEAKAGE VOLTAGE VOLTAGE
CIRCUIT LEVEL LEVEL SUPPLIED SUPPLIED
TEST Voo =MAX Voc-MAX Vec=MIN Vec=MAX Vee-MAX
CONDITIONS VIN-7.0V Viy-4.5V VIN- Vp-0.4V Vo-2.7V
ViL=0V as appropriate VoH=5.5V
MIN  TYP WAX [MIN TYP MAX |MIN TYP MAX|MIN TYP  MAX|MIN TYP WMAX MIN TYP MAX [MIN TYP MAK
S4/T4LS38 54 01| NA 60" 12.0 09 20 250 N/A N/A
74
SATALSA0 54 o115 100 3 6 045 1 N/A N/A N/A
74
54/74L542 54 713 N/A N/A N/A
2 o1lbs 100 N/A NOTE 1
S4/TALS51 ;: 01l15 100 14 28 08 16 N/A N/A N/A
S4/T4LS54 ;: 01k5  -100 10 20 08 16 N/A N/A N/A
SA/T4LS55 ?‘: 01415 -100 07 13 04 08 N/A N/A N/A
V=55V
SA/TALST3 - S41J/K Input 0l 100 N/A 40 80 N/A N/A N/A
74Clear 03 NOTE 2
Clock 04
SA/TALST4  54) D Input 0Tl 100 N/A 40 80 N/A N/A N/A
74|Cik Preset 02 NOTE 2
Clear 0.3
SHITALSTS ::2::;::1 g; L5 -100 N/A 63 120 N/A N/A N/A
: NOTE 1
V=55V
SA/TALSTE 54 1U/K Input 01l 100 N/A 40 80 N/A N/A N/A
74{Clock 0.4 NOTE 2
Preset/Clr 0.3
V=55V
54/74L578 54 |4/K Input 0.1
24 prese sl 10 N/A 40 80 N/A N/A N/A
Clear 0.6
Clock 0.8
54/74LS83A 54| Any A or B 2 CONDA CONDB
74 co oY ST b ] ety R S N/A N/A N/A
54/74LS85 54| A<B, A>B 0.1 104 200 NIA N/A N/A
74| Others 03[® 10 N/A NOTE 3
54/74L586 54 6.1 100 N/A N/A N/A
7 02415 -100 N/A NOTE 1
S4TALS0 54[V,=7V 5 100 N/A 90 150 NA N/A N/A
74]Any Reset 0.1 NOTE 4
V=55V
A Input 04
B Input 0.8
V=TV
54/74L592  54|Any Reset 0.1 90 150 N/A N/A N/A
74|V, =55V (5 -0 N/A NOTE 4
A Input 0.4
B Input 0.8
V=1V
54/74L593  54|Any Reset 015 -0 N/A 90 150 N/A N/A N/A
74 NOTE 4
V=55
Aor B Input 0.4
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54/74LS ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

INPUT VOLTAGE (V) OUTPUT VOLTAGE (V) INPUT CURRENT
PARAMETER VL ViH Vic VoL VoH S IjL(mA) ‘ IIH(,LA)
Low HIGH CLAMP LOW HIGH CLowW HIGH
LEVEL LEVEL - VOLTAGE LEVEL - LEVEL LEVEL - LEVEL
Voo =MIN
TEST Vin-* Vgc=MIN X
CONDITIONS Veo=MIN | Igp -4mA Vo MAX “ 0 Vog=MAX ViH=27V
: | IjN=-18mA  [Ig -8mA@Vgp =0.5V| Ipy--400.A ViL-.4V Voo =MAX
(MINTYP MAX (MIN TYP ‘MAX [MIN TYP TYP MAX MIN  TYP  MAX |
54/74L5958 54 .y, 45| 5474 025 04125 35 .
ul 7 08 ’ 174 035 05|27 35 , 0.4 20
54/74L596 54 07f, 15|54 025 04f25 35 Preset Enable 2.0 Preset Enable 100
74 0.8 e b7} 035 0527 35 Others -0.4| Others 20
54/74L8107 54 orf, MEZ 04|25 34 J/K Input -0.36 | J/K Input 20
. 4| 08 ®| 74 0527 34 Clear -0.8 Clear 60
Clock _ -0.72 | Clock 80
54/74L5109 54 o7, 15| 5474 04]25 34 JorK 04| JorK 20
74 08 74 05|27 34 Clk/Preset 0.8 | Clk/Preset 4
» Clear - -1.6] Clear 80
54/74L5112 54 orf, 15| 5474 04[25 34 J/K Input -0.36 | J/K Input 20
74 08 s . 05|27 34 Clock -0.72| Clock 80
Preset/Clr -0.8| Preset/CIr 60
54/74L5113 54 orf, , 15| 5474 0425 34 J/K Input -0.36 | J/K Input 20
74 0.8 4 05/27 34 Preset -0.8| Preset 60
Clock -0.72} Clock 80
54/74L5114 54 o7, EZ 04|25 34 J/K Input -0.36 | J/K Input 20
.4 08 P74 0527 34 Preset -0.8 | Preset 60
: Clear -1.6 | Clear 120
Clock -1.44 Clock 160
54/74L8132 54 v 5474 025 04 V=06V -0.4 20
74|  See Data) Sheet 18 74 035 05|25 34
' a1 34
54/74L5136 54 0.7 54/74 025 04 N/A
74 08]2 1574 035 05 06 40
54/74L5138 54 07 54/74 025 04]25 34
74 0s|? 18174 035 05/27 34 036 2
54/74L5139 54 0.7 54/74 025 04{25 34 v '
“ 08 2 1974 035 0527 34 : 03 2
loL="12MA '
54/74L5145 54 07, 15| 5474 0.4 N/A -0.4 20
} ’ loL=24MA ‘
74 08 74 05
loL=80MA
. 74 17
54/74.8151 54 07 B 54/74 025 04]25 34
74 08)? Sl7a 035 05|27 34 , 04 2
54/74L5153 54 0.7 54/74 025 04|25 34
74 08]? )7 035 0527 34 036 »
54/74LS167 54 0rf, 5| 474 025 0425 34 $/G Inputs 0.8 $/G Inputs 40
74 08 Pl 74 035 0527 34 A/B Inputs 0.4 | A/B Inputs 2
54/74L5158 54 orf, 5| 3474 025 04725 34 S/G Inputs 0.8] S/G Inputs 40
74 08 i 174 035 05|27 34 A/B Inputs -0.4| A/B Inputs 20
54/74L5160 54 orf, ‘ s 025 04f25 34 fD/EP -04| D/EP 20
74 0.8 | 74 035 05/27 34  [LDET : -0.8( LD,CLKET 40
CLR 04| CLR 20
CLK 12 v
54/74LS161 54 07}, 1554 025 04f25 34 D/EP -0.4| D/EP 20
‘ 74 08 b7 035 05|27 34 LD, ET -0.8| LD,CLK,ET 40
CLR 04| CLR 20
CLK 12
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INPUT OUTPUT OFF-STATE OUTPUT
CURRENT CURRENT POWER SUPPLY CURRENT CURRENT
(mA) (mA) (mA) (,A)
PARAMETER IIN Tos IccL IccH Ton(,A) TozL Tozu
LOW LEVEL HIGH LEVEL
SHORT LOW HIGH LEAKAGE VOLTAGE VOLTAGE
CIRCUIT LEVEL LEVEL SUPPLIED SUPPLIED
TEST Voo _MAX Vo _MAX Veo_MIN Vo -MAX Vo -MAX
CONDITIONS VIN-7.0V VIH-4.5V VIN- Vo0.4v Vo-2.7V
ViL-0V as appropriate Von=5.5V
MIN TYP MAX [MIN TYP MAX MIN TYP MAX|MIN TYP MAX|MIN TYP MAXMIN TYP MAX [MIN TYP MAX
54/74L895B 54 0.1}-15 -100 N/A 120 200 N/A N/A N/A
74 NOTE 6
54/74L896 54| Others 0.11-15 -100 N/A 120 200 N/A N/A N/A
74| Preset Enable 0.5 NOTE 6
54/74L5107 54| V|=5.5V 4
74J/K Input Olls 100 N/A 40 80 N/A NA- N/A
Clear 03 NOTE 2
Clock 0.4
54/74L8109 54[Jor K 0.1
74|Cik/preset 02 15 -100 N/A NOT;.(Q) 8.0 N/A N/A N/A
Clear 0.4
SamaLstz 541V =55 15 <100 N/A 40 80 N/A N/A N/A
T41J/K Input 0.1 NOTE 2
Clock 0.4
Preset/Clr 0.3
S4maLs13 gz 3’;;;” t ™ N/A 40 80 N/A N/A N/A
npu )
Preset 03 NOTE2
Clock 04
SHTALSTI4 $41V|=55 -15 -100 N/A 40 80 N/A N/A N/A
74|J/K Input 0.1 NOTE 2
Preset 03
Clear 0.6
Clock 0.8
54/74L8132 54 0.1-15 -100 82 14 59 1 N/A N/A N/A
74
54/74L8136 54 02 N/A N/A 6.1 100 100 N/A N/A
74 NOTE 8
54/74L5138 54 0.1}-15 -100 N/A 63 100 N/A N/A N/A
74 NOTE 1
SHTALSIZ 54 0.1[-15 -100 N/A 68 110 N/A N/A N/A
14 NOTE 1
54/74L5145 54 0.1 N/A N/A 70 130 250 N/A N/A
74 NOTE 1
54/74L5151 54 0.1}-15 -100 N/A 6.0 100 N/A N/A N/A
74 NOTE 8
54/74L5153 54 0.1}15 -100 N/A 62 100 N/A N/A N/A
74
54/74LS157  54|S/G Inputs 0215 -100 N/A 97 160 N/A N/A N/A
74| A/B Inputs 0.1 NOTE 8
54/74L5158 54{S/G Inputs 0.2
74|A/B Inputs 01 -15 -100 N/A 48 80 N/A N/A N/A
NOTE 8
54/74L5160 54(D/EP 0.1}-15 -100 19 32 18 3 N/A N/A N/A
74|LD,CLK,ET 0.2
CLR 0.1
SH/TALS161  54|D/EP 0.1 -15 -100 19 32 18 AN N/A N/A N/A
74|LD,CLKET 0.2 NOTE 10
CLR 0.1
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54/74LS ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

 S{nONCS

INPUT VOLTAGE (V) OUTPUT .VOLTAGE (V) INPUT CURRENT
PARAMETER viL VIH Vig VoL VoK I1 . (mA) ITH(.8)
Low HIGH CLAMP LOW HIGH Low HIGH
LEVEL LEVEL. VOLTAGE LEVEL LEVEL LEVEL LEVEL
Vec=-MIN
TEST ViN-* Voo =MIN
CONDITIONS Vee=MIN IoL-4mA Vg MAX
IIN=--18mA [Ig ~8mA@VqL=0.5V| Igy--400.A V=4V Voo -MAX .
IMINTYP MAX [MIN TYP TYP X M TYP AX TYP MAX
54/74L5162 54 0.7} 45 54/74 025 04|25 34 D/EP -0.4| D/EP 20
74 0.8 Cl74 035 05]27 34 LD, ET 0.8 | LDCLKET 40
CLR -0.8| CLR 40°
CLK -1.2
54/74L5163 54 0.7 15 54/74 025 04{25 34 D/EP -04| D/EP 20
74 0.8 174 035 05/27 34 LD, ET -0.8 | LDCLK,ET 40
CLR 08| CLR 40
CLK -1.2
54/74L5164 54 0.7 15 54/74 025 04{25 35 04 20
74 0.8 {74 035 05[27 35
54/74LS170 54 0.7 15 54/74 025 04 N/A Any DRW -04| Any D,RW 20
74 0.8 74 035 05 GRor Gy -0.8| Ggor Gy 40
54/74L5174 54 0.7 15 54/74 025 04}25 35 Clock Input, Clear 04 20
74 0.8 74 035 05/27 35 Other Inputs -0.36 :
54/74L8175 54 0.7 15 54/74 025 04/25 35 Clock Input -0.4 20
74 0.8 |74 035 05|27 35 Other Inputs -0.36
54/74L.5181 54 0.7 15 54/74 025 04]25 34 Mode Input -0.36 | Mode Input 20
74 0.8 “174 035 05]27 34 A/B Inputs -1.08 | A/B Inputs, 60
S Inputs -1.441 S Inputs 80
Carry Input -2 Carry Input 100
54/74L5190 54 0.7 5 54/74 025 04|25 34 Enable -1.08 | Enable 60
74 0.8 174 035 05]27 34 Others -0.4| Others 20
54/74L5191 54 0.7 5 54/74 025 04|25 34 Enable -1.08 | Enable 60
. 74 0.8 {74 035 05[27 34 Others 0.4 | Others 20
54/74L5192 54 0.7 A5 54/74 025 04)25 34 04 20
74 0.8 174 035 05|27 34 )
54/74L5193 - 54 0.7 5 54/74 025 04|25 34 04 20
4 0.8 T4 035 05]27 34 :
54/74LS194A 54 0.7 54/74 025 04|25 34
74 0.8 18 74 035 05]27 34 04 2
54/74LS195A 54 0.7 45 54/74 025 04]25 34 CLK 0.44 2
74 0.8 174 035 05[27 34 Others -0.36
54/74L5196 54 0.7 45 54/74 04]25 34 Data, Count/Load -0.36'| Data, Count/Load 20
74 0.8 74 05/27 34 Clear -0.72| Clear,Clock 1 40
Clock 1 -2.4] Clock 2 80
Clock 2 -2.8
54/74LS197 54 0.7 15 54/74 025 04|25 34 Data, Count/Load -0.36 | Data, Count/Load 20
74 0.8 T4 035 05|27 34 Clear -0.72] Clear, Glock 1 40
Clock 1 -2.4 | Clock 2 40
Clock 2 -1.3
1 54/74L8221 54 0.7 15 54/74 025 04/25 35 Input A -0.36
o Input B -06 20
74 0.8 - 035 05/27 35 Clear 0.6
IgH="-1mA (54)
loH=-2.6mA (74)
54/74L8251 54 0.7, 54/74 025 04/25 34
74 0.8 18 74 035 05/27 34 04 2
loH=-1mA (54)
1 : loH=-2.6mA (74)
54/74L.8253 54 0.7 54/74 025 04|24 34
74 08 15078 03 05|24 34 036 2
loH==-1mA (54)
IQH="-2.6mA (74)
54/74L8257 54 0.7 15 54/74 025 04)24- 34 S Input -0.8| S Input 40
74 0.8 174 035 05/24 34 Others -0.4| Others 20
.38




INPUT OUTPUT OFF-STATE QUTPUT
CURRENT CURRENT POWER SUPPLY CURRENT CURRENT
(mA) (mA) (mA)
PARAMETER I Ios IgcL Icch Ton(,.a loz, IozH
LOW LEVEL HIGH LEVEL
SHORT LOW HIGH LEAKAGE VOLTAGE VOLTAGE
CIRCUIT LEVEL LEVEL SUPPLIED SUPPLIED
TEST Voo -MAX Voo -MAX Veo=MAX Voo -MAX Voo -MAX
CONDITIONS VIN-7.0V VIH-4.5V vIN-* Vp-0.4V Vp=2.7V
ViL=0V as appropriate Vou=5.5V
MIN TYP MAX [MIN TYP MAX [MIN TYP MAX[MIN TYP MAX|MIN TYP MAX|MIN TYP MAX [MIN TYP MAX
Sarasiez D/ 01145 -100 19 32 18 31 N/A N/A N/A
LD,CLK,ET 0.2 NGTE 10
CLR 0.2
54/74L5163 54 |D/EP 01145 -100 19 32 18 3t N/A N/A N/A
74{LD,CLKET 0.2 NOTE 10
CLR 0.2
SamaLsiea ;: 01115 -100 N/A 16.0 27.0 N/A N/A N/A
54/74L8170 54|Any DRW 01| N/A N/A 260 400 100 N/A N/A
74|GRor Gy 02 NOTE 12
54/74LS174 54 0.1[15 -100 N/A 160 260 N/A N/A N/A
74 NOTE 7
54/74L8175 54 110 180
1 0.1115 -100 N/A NOTE 7 N/A N/A N/A
Vi=5.5V
54/74L5181 54 |Mode Input 1] . 10 35 200 320| A=B Output 100
74{A/B Inputs 03[ . 37 210 34 N/A N/A
S Inputs 0.4
Carry Input 0.5
54/74L5190 54|Enable 0.3 20.0 350
7alothers gl 004 orE N/A N/A N/A N/A
54/74.8191 54|Enable 0.3 20.0 35.0
7alothers il A0 \ore g N/A N/A N/A N/A
54/74.9192 54 200 34.0
7 0.1}15 100\ ore 14 N/A N/A N/A N/A
54/74L5193 54 200 340
74 0.1-15 00| \oTE 1 N/A N/A N/A N/A
54/74L$194A 54 150 23.0
7 0.1}15 00| \otets N/A N/A N/A N/A
54/74LS195A 54 01b1s 100 14.0 21.0 A /A N/A N/A
74 NOTE 16
54/74.8196 54 |Data, Count/Load, CLR  0.1] 100 16.0 27.0 N/A NIA N/A N/A
74|V)=5.5V
Clock 1 0.2 NOTE 1
Clock 2 04
54/74L8197 54|CLR, Data, Count/Load  0.1| .- 100 16.0 27.0 N/A N/A N/A N/A
74|V)-55v
Clock 1 0.2 NOTE 1
Clock 2 0.2
SaraLs2zt ;5: 0.1}15 -100 19 27 N/A N/A N/A N/A
54/74.8251 54 iCond A 61 100
74 01115 +100 N/A iCond B 71120 N/A -20 20
NOTE 17
54/745253 54 Cond A 70 120 V\n=MAX V.~ =MAX
L . cc cc
74 0115 -100 VA londB 85 140 N/A 20 2
NOTE 18
54/74L8257 54(S Input 02 ' Cond.A 92 . 160 V =05V V =24V
- - 0 - 0 -
74|Others 0.1 1 100 N/A ICond.B 59 100 NiA 2 2
CondC 100 17.0
NOTE 19
Sifnotics 39
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54/74LS ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

INPUT VOLTAGE (V) OUTPUT VOLTAGE (V) ~ INPUT CURRENT
PARAMETER ViL VIy Vic VoL VoH © o Ip(ma) S ITHCA)
©Low HIGH CLAMP Low - HIGH e LOW HIGH
LEVEL LEVEL VOLTAGE LEVEL ~ LEVEL LEVEL . LEVEL
: Vec=MIN
TEST ; ' ViN-* Vgg-MIN
CONDITIONS Veo=MIN. | IgL-4mA Vo MAX ’ 4 :
o IIN=-18mA [Ig. -8mA@VoL-0.5V] Igy--400.A V=4V : Vpo=MAX
MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |MIN TYP_ MAX|MIN TYP MAX |MIN TYP TYP  MAX |
o . | lon=-1mA (54)
‘ , . IoH="2.6mA (74} :
54/74L5258 54 orf, 5| 3474 025 04124 34 S Input -0.8] S Input B i
14 08 Pl 035 0524 34 Others -0.4| Others 20
54/74L5260 54 07 54/74 025 04|25 34 :
74 08/2 18174 035 05|27 34 0.36 ' 2
54/74L5261 54 orf, 5|44 025 0425 34 | MoqMq 0.8 Mg1 My 40
74 0.8 >l 74 035 05|27 34 Others 0.4 Others - 20
54/74L5266 54 07 54/74 025 04 N/A
74 0s|? 1874 035 05 08 ' 0
54/74L5283 54 orf, 5| 3474 025 04[25 36 AnyAorB 0.8[ AnyAor B 40
74 0.8 ) Pl 74 035 05|27 36 co -04{co 20
54/74L5290 54 orf, 5|44 025 04125 34 Any Reset 0.4 Any Reset 20
74 .08 Sl 74 035 05|27 34 Alnput 2.4 A lnput 40
B Input -3.2| B Input - 80
54/74LS293 54 07}, 5|54 025 0425 34 Any Reset 0.4 | Any Reset 20
74 08 ®| 74 035 0527 34 A lnput 24 Alnput - 40
B Input -1.6{ B input 4
IoH=-1mA (54)
IoH="-2.6mA (74)
54/74L5295A 54 07 54/74 025 04]24 34
74 08 ,2 874 035 05|24 34 04 2
54/74L5386 54 07 5474 025 04[25 34
74 0s)? 1817 035 0527 34 06 w0
' IoH=-1mA (54) _
IoH=-2.6mA (74)
54/74LS670 54 07y, 5|44 025 0424 34 | AnyDRW 04| AnyDRW 20
74 08 . “la 035 05|24 34 GW Input -0.8| CW Input 40
. GR Input -1.2| GR Input 60

40 S{nO%CE



TNPUT OUTPUT OFF-STATE OUTPUT
CURRENT CURRENT POWER. SUPPLY CURRENT CURRENT
(mA) (mA) (mA) (A
PARAMETER TN Ios IecL IccH Ton(,A) TozL Iozu
LOW LEVEL HIGH LEVEL
SHORT LOW HIGH LEAKAGE VOLTAGE VOLTAGE
CIRCUIT LEVEL LEVEL SUPPLIED SUPPLIED
TEST Veo=MAX Vec=MAX Voc=-MIN Vo =MAX Vo =-MAX
CONDITIONS VIN-7.0V VIH-4.5V ViN-* Vo-0.4v Vg-2.7V
VIL-0V as appropriate Voy=5.5V
MIN TYP MAX [MIN TYP MAX|MIN TYP MAX]MIN TYP MAX[MIN TYP MAX|MIN TYP MAX |[MIN TYP MAX
54/74L5258 54(S Input 0.2 Cond.A 62 1.0 V_ =05V V =24V
X . 0 K 0 K
74|Others 0.1 i 100 N/A ICond.B 41 70 N/A 2 2
ICond.C 70 120
NOTE 19
S4/74LS260 ?Z 0.1|-15 -100 26 52 14 27 N/A N/A N/A
54/74L5261 54|{Mgq M4 0.2 220 380 N/A
74|Others o -0 NA NOTE 1 NA NA
54/74L8266 54 80 130
74 0.2 N/A N/A NOTE 20 100 N/A N/A
54/74L5283 54|Any A or B 0.2 22.0 39.0
740 01[® 0 conga CondB 100 340 N/ N/A N/A
NOTE 21 NOTE 21
Vl=7.0V
54/74L8290 54|Any Reset 0.1 90 15.0 N/A N/A
74\v=5.5v 15 -100 N/A N/A
A Input 0.2 NOTE 4
B Input 0.4
V|=7.0V .
54/74L5293 54 Any Reset 0.1 L5 100 N/A 9.0 15.0 N/A N/A N/A
T4]A Input 0.2 NOTE 4
B Input 0.2
54/74LS295A 54 Cond.A 140 230
7 0.1[-15 -100 N/A lCond.B 150 250 N/A N/A N/A
NOTE 22
54/74L5386 54 6.1 100
74 0.2 -15 -100 N/A NOTE 1 N/A N/A N/A
54/74LS670 54|Any D,RW 0.1 B _
74{GW Input 02 -15 -100 N/A 30.0 500 N/A VCC—MAX 20 VCC-—MAX 2
GR Input 03
E{fjIRtiEs Y
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54/74S ELECTRICAL CHARACTERISTICS (See Notes — Page 50)

INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
ViL (V) ViH (V) Vic (V) VoL (V) VoH (V) liL (mA)
PARAMETER LOW LEVEL HIGH LEVEL [CLAMP VOLTAGE| LOW LEVEL. HIGH LEVEL LOW LEVEL
Vce=MIN Vcc=MIN
TEST : Vecce=MIN ViN=* VIN=* Vcc=MAX
CONDITIONS Vee=MIN Voe=MIN h=-18 mA loL=20 mA . loH=-1mA V|=0.5V
MIN TYP MAX |[MIN TYP MAX |[MIN TYP MAX [MIN TYP MAX |[MIN TYP MAX (MIN TYP MAX
54 25 3.4
54/74S00 74 08 | 2 1.2 05 |57 a4 -2
54 25 34
54/74502 74 08 | 2 1.2 05 |57 a4 -2
X 54
54/74503 74 08 | 2 -1.2 0.5 -2
54 25 3.4
54/74504 74 08 | 2 -1.2 05 |7 a4 -2
54
54/74505 74 08 | 2 -1.2 05 -2
54 25 34
54/74S08 74 08 | 2 -1.2 05 |57 34 -2
54
54/74509 74 08 | 2 -1.2 0.5 V|=0.4V -2
54 25 34
54/74S10 74 08 | 2 -1.2 05 |57 a4 -2
\ 54 25 3.4
54/74S11 . 08 | 2 12 05 |57 24 -2
54 .
54/74515 74 08 | 2 -1.2 0.5 N/A -2
54 25 3.4
54/74520 7 08 | 2 1.2 05 | 57 a4 -2
54
54/74522 74 08 | 2 -1.2 05 -2
IoL=60mA I0H=-3mA
54 ‘ 25 3.4
s4/74837 7, 08 | 2 -1.2 05 127 34 -
54 _ loL=60mA -
54/74538 74 08 | 2 1.2 05 4
loL=60mA IoH=-3mMA
54 25 34
54/74540 74 08 | 2 -1.2 05 |7 a4 -4
loH=MAX
54 25 34
54/74S851 74 08 | 2 -1.2 05 |57 a4 -2
54 25 3.4
54/74S64 74 08 | 2 -1.2 05 |57 34 -2
54/74S65 54 08 | 2 1.2 0.5
74 - : < - -2
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INPUT CURRENT POWER SUPPLY CURRENT
lIH (kA) I (mA) los (mA) Icct (mA) IcCcH (mA) loH (1A)
PARAMETER HIGH LEVEL INPUT CURRENT | SHORT CIRCUIT LOW LEVEL HIGH LEVEL HIGH LEVEL
NOTE 24 NOTE 24 Vcc=MIN
TEST Vcc=MAX Vceo=MAX . Vog=MAX Vcc=MAX VIN="*
CONDITIONS V=27V V|=5.5V Vec=MAX VIN=5V VIN=0V VoH=5-5V
MIN TYP MAX |MIN TYP MAX |MIN TYP MAX [MIN TYP MAX |[MIN TYP MAX |[MIN TYP MAX
54/74S00 ?: 50 1 -40 -100 5 9 2.5 4
54
54/74S02 74 50 1 -40 -100 6.5 11.25 425 7.25
54
54/74S03 74 50 1 5 9 15 33 250
54
54/74504 74 50 1 -40 -100 5 9 25 4
54
54/74S05 74 50 1 5 9 15 33 250
54
54/74S08 74 50 1 -40 -100 8.0 14.25 4.5 8
54
54/74509 74 50 1 8.0 14.25 4.5 8 250
54
54/74S10 74 50 1 -40 -100 5 9 2.5 4
VIN=0V ViN=5V
54/74511 ?: 50 1 -40 -100 8 14 4.5 8 N/A
VIN=OV VIN=5V
54/74515 ?: 50 1 N/A 8 14 35 65 250
54
54/74520 74 50 1 -40 -100 5 9 2.5 4
54
54/74S22 74 50 1 5 9 1.5 33 250
54
54/74S37 74 100 1 -50 -225 1.5 20 5 9
54
54/74538 74 100 1 115 20 5 9 250
54
54/74540 74 100 1 -50 -225 125 22 5 9
54
54/74S51 74 50 1 -40 -100 13.6 22 82 17.8
54
54/74S64 74 50 1 -40 -100 85 16 7 125
54
54/74565 74 50 1 85 16 6 1" 250
S{|nONCS a3
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54/74S ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
, viL (V) VHY) | Vic(V) VoL (V) VoH (V) L (mA)
PARAMETER LOW LEVEL HIGH LEVEL |CLAMP VOLTAGE| LOW LEVEL HIGH LEVEL LOW LEVEL

« ; / o Vcc=MIN Vce=MIN ‘
TEST W , Vcc-MIN ViN-* ViN-* Vec-MAX
CONDITIONS Vec=MIN Vec=MIN. 1)=-18 mA loL=20 mA loH=-1mA Vj=0.5V
MIN TYP MAX |MIN TYP MAX |MIN TYP MAX [MIN TYP MAX [MIN TYP MAX |MIN TYP MAX
Clock or Preset
54 v 25 34 -4
54/74S74 24 08 | 2 -1.2 05 | .7 34 Clear -6
D -2
A<B,A>B -2
54 25 34 All other inputs
54/74585 74 08 | 2 1.2 05 157 34 -6
54 25 34 V|=50pA -2
54/74586 74 08 | 2 -1.2 05 157 34 -
JorK -1.6
54 25 3.4 Clock -4
s4/748112 3, 08 | 2 -1.2 05 |27 34 |Preset or
Clear -7
JorK 1.6
54 25 3.4 Clock -4
54/745113 7, 08 | 2 1.2 05 | .2 34 Preset -7
JorK -1.6 .
54 25 34 Clock -8
s4/748114 2, 08 | 2 -1.2 05 |57 a4 Preset -7
Clear -14
= 25 34 ,
sa/7as133 2 08 | 2 -1.2 05 1,7 34 2
IOH=-2mA
54/7451344 4 08 | 2 -1.2 05 |24 34 -2
74 loH=-6.5mA
4 32
54 25 3.4
54/745135 7 08 | 2 1.2 05 1,7 a4 2
; 54 25 3.4
sar74s138 - o1 08 | 2 1.2 05 157 34 2
54 25 3.4 ;
54/745130 7, 08 | 2 12 05 |57 34 -2
54 25 3.4
54/745151 7 08 | 2 1.2 05 | .7 a4 2
54 _ , 25 3.4 "
54/745153 -, 08 | 2 -1.2 05 157 34 2
54 ; 25 34 SorGinput _
54/748187 - -, 08 | .2 -1.2 05 27 34 A or B Input _;
54 25 34 S or G Input
54/745158 > 08 | 2 1.2 05 127 34 AorBinput 3
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POWER SUPPLY CURRENT

INPUT CURRENT
i1 (1A) I (mA) lgs (mA) IccL (mA) IccH (mA) Iok (xA)
PARAMETER HIGH LEVEL INPUT CURRENT | SHORT CIRCUIT LOW LEVEL HIGH LEVEL HIGH LEVEL
Vece=MIN
TEST Vcc=MAX Voo =MAX Veeo=MAX Vcco=MAX VIN=*
CONDITIONS Vi=2.7v V)=5.5V Vec=MAX VIN=5V VIN=0V VoH=5.5V
MIN TYP MAX |MIN TYP MAX |[MIN TYP MAX |MIN TYP MAX [MIN TYP MAX [MIN TYP MAX
Clock or Preset
54 100
54/74S74 74 Clear 150 1 -40 -100 30 38
D 50
All other inputs
54 150 73 115
54/74585 74| A<B,ASB 50 1|40 -100 (54 W Pkg) 110
54
54/74586 74 50 1 -40 -100 75
Jor K 50
54| Clock, Preset or
54/74S5112 74| Clear 100 1 -40 -100 30 50
Clock 50
54| Preset or Clear
54/74S5113 74 100 1 -40 -100 30 50
JorK. 50
54| Clock or Clear
54/74S114 74 200 1 -40 -100 30 50
Preset 100
54
54/745133 74 50 1 -40 -100 5.5 10 3 5
Output Control=0V
54 7 13
54/745134 50 1 -40 -100 Others=5V
74 9 16
Output Off
Input=5V
54 14 25
54/74S5135 74 50 1 -40 -100 65 99
54 49 74
54/74S138 74 50 1 -40 -100 60 %0
54 49 74
54/74S139 74 50 1 -40 -100 60 90
54
54/74S5151 74 50 1 -40 -100 45 70
54
54/74S153 74 50 1 -40 -100 45 70
S or G Input )
54 100
54/74S157 74|A or B Input 50 1 -40 -100 50 78
S or G Input
54 100 1 -40 -100 39 61
64/743158 74| A or B Input 50
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54/74S ELECTRICAL CHARACTERISTICS (see Notes - Page 50)

INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
ViL (V) ViH (V) Vic (V) VoL (V) "VoH (V) L (mA)
PARAMETER LOW LEVEL HIGH LEVEL |CLAMP VOLTAGE LOW LEVEL HIGH LEVEL LOW LEVEL
Vce=MIN Vce=MIN :
“TEST Vcc=MIN VIN=* ViN=" Veco=MAX
CONDITIONS Vec=MIN Vec=MIN h=-18 mA loL=20 mA IoH=-1mA V=05V
MIN TYP MAX [MIN TYP MAX |MIN TYP MAX | MIN TYP MAX |MIN TYP MAX |MIN TYP MAX
V|=0.4V
lj=-12mA loL=16mA loH=5.2mA 2W/R0, 2W/R1,
2W/R2, 1GW,
s4/748172 % 08 | 2 -15 0.4 |24 2GW or Clack
74 -1.6
Any Other -8
54 25 34
54/745174 74 0.8 2 -1.2 0.5 27 34 -2
54 25 34
54/74S175 74 0.8 2 -1.2 0.5 27 34 -2
V|=0.4V
Mode -2
54 25 34 AnyAorS -6
54/745181 74 0.8 2 -1.2 0.5 27 34 Any S -8
Carry -10
CN -2
54 25 3.4 P3 -4
54/745182 74 0.8 2 -1.2 0.5 27 34 P2 -6
P0,P1,G3 -8
G0,G2 -14
G1 -16
54 25 3.4
54/745194 74 0.8 2 -1.5 0.5 27 34 -2
54 I|=-12mA loH=-800uA V|=0.4v
54/745195 74 0.8 2 -1.6 [ 02 04 24 3.4 ~-1.6
loL=16mA Vi =0.45V
sas7as200 54 08 | , 08 12 0.35 050 | lgH=-10.3mA -0 -250
74 0.85 035 045 | 24 (54) -10 -100
loH=5.2mA
2.4 (74)
loL=16mA Vi =0.45V.
54/745201 54 0.8 2 08 -12 0.35 0.50 loH=-10.3mA -10  -250
‘ 74 0.85 035 045 | 24 (54) -10 -100
lOH=5.2mA
24 (74)
loL=16mA ViL=0.45V
745206 74 0.85 2 -08 1.2 035 045 | 24 -10 -100
a6 S{fnotics




INPUT CURRENT POWER SUPPLY CURRENT
liH (zA) Ij (mA) - los (mA) lccL (mA) IccH (mA) loH (:A)
PARAMETER HIGH LEVEL | INPUT CURRENT | SHORT CIRCUIT | LOW LEVEL HIGH LEVEL HIGH LEVEL
Vec=MIN
TEST Vcc=MAX Vecc=MAX Vec=MAX Vcc=MAX VIN="
CONDITIONS Vj=27V V|-5.5V Voeo=MAX VIN=5V VIN=OV VOH=55V
MIN TYP MAX |[MIN TYP MAX |MIN TYP MAX |[MIN TYP MAX [MIN TYP MAX |[MIN TYP MAX
V|=2.4V
54/74S172 57’: 40 1 |-18 -55 112 170
54
54/745174 50 1 | -40 -100 90
54
54/748175 ) 50 1 | -40 -100 60
V|=2.4V
Mode 50 1 | -40 -100 120 159 ICC (S54)
N Pkg onl
54/745181 54| AnyaorB 150 120 220 g only
74 AnyS 200 135
Carry 250
CNINPUT 50
54| P3 100 69 99
s4/74s182 | O 150 1| -40 -100 69 109 35
PO,P1or G3 200
GOorG2 350
G1 400
54/745194 O 50 1 | -40 -100. 85 135 | (ICC S545194)
74
B pkg- 99
V|=2.4V W pkg - 110
54745195 of 50 1 | -40 -100 3 63
54
54/745200 -, 1 25 1 |-30 -100 80 115
54
54/745201 ) 125 1 |-30 -100
745206 74 1 25 1 80 115 1 40
sjnotics a7
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54/74S ELECTRICAL CHARACTERISTICS (See Notes - Page 50)

TOFF-STATE INPUT CURRENT —

loLL (mA) loLH (mA)
LOW LEVEL HIGH LEVEL

VOLTAGE VOLTAGE

SUPPLIED SUPPLIED
Veeo=MAX Vec=MAX

Vo=04V Vo-2.4V
MAX MAX
-50 50

48
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. INPUT VOLTAGE . OUTPUT VOLTAGE INPUT CURRENT
: ViL (V) “ViH (V) Vic (V) VoL (V) ~ VoH(V) - L (mA)
PARAMETER | > LOW LEVEL HIGH LEVEL  |CLAMP VOLTAGE | LOW LEVEL HIGH LEVEL LOW LEVEL
o o . I Vec=MIN" [ Vge=MIN ‘
i TEST - Vce=MIN VIN="* VIN=" Vceo=MAX
CONDITIONS Voeo=MIN - Veg=MIN =-18 mA loL=20 mA loH=-1mA Vj=0.5V
" |MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |[MIN TYP MAX |MIN TYP MAX |MIN TYP MAX
54/745251+ 08 | 2 1.2 05 , -2
' 74 24 32
IoH=-6.5mA
24 32
54 24 34
54/745253+ o, 08 | 2 1.2 05 |57 34 -2
I0H=-2mA
54/745257+ OF 08 | 2 -1.2 05 |24 34 Sinput -4
74 loH=-6.5mA Any Other -2
24 32
I0H=-2mA
54 25 3.4 S Input -4
54/745258 08 | 2 -1.2 0.5 lOH—-6.5mA Any Other -2
24 32
IoH=MAX
54 25 3.4
54/745260 -, 08 | 2 1.2 05 |7 a4 -2
54 25 3.4
54/745280 2, 08 | 2 -1.2 05 |57 a4 -2
loL=16mA V|L=0.45V
54 0.8 0.35 0.50 -10 -250
54/74S301 24 085 | 2 08 -2 0.35 045 -10  -100




INPUT CURRENT POWER SUPPLY CURRENT
UH (1A) I (mA) log (mA) IccL (mA) ICCH (MA) loH (1A)
PARAMETER HIGH LEVEL INPUT CURRENT | SHORT CIRCUIT | LOW LEVEL HIGH LEVEL HIGH LEVEL
Veeo=MIN
TEST Vce=MAX Vcc=MAX Vece=MAX Vcc=MAX VIN=*
CONDITIONS V|=2.7V V)=5.5V Veeo=MAX VIN=5V VIN=0V VoH=55V
MIN TYP MAX [MIN TYP MAX [MIN TYP MAX |MIN TYP MAX [MIN TYP MAX [MIN TYP MAX
54
54/745251 74 50 1 -40 -100
54
54/745253 74 50 1 -40 -100 45 70
54| S Input 100 60 93
54/745257 74| Any Other 50 1 -40 -100 44 68 HizZ 99
54 S Input 100 52 81
54/74S5258 74| Any Other 50 1 -40 -100 36 56 HiZ 87
54
54/745260 74 50 1 -40 -100 10.0 175 85 145
ICC
54 67 99 (S54-W Pkg)
54/745280 74 50 1 -40 -100 67 105 04
54
54/74S301 74 1 25
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9300/9600 SERIES ELECTRICAL CHARACTERISTICS

INPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT
viL ) VoL(v) VoH(V) L(MA) h(UA) ¥ iR
PARAMETER | LOW LEVEL HIGH LEVEL LOW LEVEL HIGH LEVEL LOW LEVEL HIGHLEVEL | LOAD CURRENT LEAKAGE
CURRENT
TEST Vcc-MIN Vec-miN Voc=MIN Voc=MIN Voo=MAX Voo=MAX Vee=MAX Vec-MAX
CONDITIONS igL=16mA loy=12mA ViN=0.4V ViN=24V Vg=0.45V Vp-4.5V
MIN TYP MAX|MIN TYP MAX |MIN TYP MAX |MIN TYP MAX |MIN TYP MAX | MIN TYP MAX|MIN TYP MAX|MIN TYP MAX|
9300
0°C 0.85 | 1.9 045 | 2.4 -1.6 N/A
+25°C 0.85 | 1.8 02 045|24 30 N/A N/A -0 -16 15 60
+75°C 085 | 1.6 0.45 | 2.4 -1.6 60
Veg=4.75V
-1.41
09 -1.41
-1.41
9301 SEE 8252 ELECTRICAL SPECIFICATIONS
9309
0°C 0.85 | 1.9 045 | 2.4 -1.6 N/A
+25°C 085 | 1.8 021 045 | 24 30 N/A N/A -0 -16 15 60
+75°C 085 | 1.6 045 | 2.4 -16 60
Veg-4.75V
-1.41
91 -1.41
-1.41
-65°C 08 |20 04 | 24 -16 N/A
+25°C 09 |17 021 04 |24 27 N/A N/A -1 -16 15 60
+125°C 08 | 14 04 | 24 -16 60
Veeo=4.75V
-1.24
-85 -1.24
-1.24
9312 SEE 8230 ELECTRICAL SPECIFICATIONS
) 1oH=-800uA
9324 08 |20 92 04 |24 36 -192 3.2 20 80 N/A N/A
ViN=5V
1.0mA
lopL=9.6mA loH=-T20uA Ap.A1,A2,D,C ViN=5.5V
08 | 20 02 04 |24 38 10 40 1.0 N/A N/A
E
15 60
9601 SEE 8722 ELECTRICAL SPECIFICATIONS
9602 Iop=11.3mA IoH=0.96mA
0°C 085 | 1.9 045 | 2.4 -16 N/A
+25°C 085 | 1.8 02 045)24 36 -0 -16 10 60 N/A N/A
+75°C 0.85 | 1.65 045 | 2.4 Vog=4.75V 60
-1.41
141
-1.41
loL=9.92mA loK=-0.96mA
-55°C 0.85 | 2.0 04 |24 -16 N/A
+25°C 090 | 1.7 02 04 |24 33 EREET 10 &0 N/A N/A
+125°C 0.85 | 1.5 04 | 24 -1.6 60
Vog=4.5V
-1.24
097 -1.24
-1.24
50




54/74 ELECTRICAL CHARACTERISTICS NOTES

1.

11.

12

13.

14,

15.

16.

17.

18.

19.
20.
21.

22,

23.
24.

All inputs grounded, outputs open.

With all outputs open, ICC is measured with Q and Q outputs high in turn. At the time of measurement, the clock input is
grounded.

ICC is measured with outputs open, A = B grounded, and all other inputs at 4.5V.

ICC is measured with all outputs open, Both RO inputs grounded following momentary connection to 4.5V and all other
inputs grounded.

ICC is measured with all outputs and serieal inputs open; A,B,C, and D inputs grounded, mode control at 4.5V and a
momentary 3V then ground, applied to both clock inputs.

ICC is measured with clear input grounded and all other inputs and outputs open.

ICC is measured with outputs open and 4.5V applied to all data and clear inputs. the measurement is made after a
momentary ground, then 4.5V is applied to the clock.

1CC is measured with inputs at 4.5V, outputs open.

ICCL is measured with clock input high, then again with the clock input low with all other inputs low and all outputs open.
ICCH is measured with the load input high, then again with the load input low, with all other inputs high and all outputs
open.

ICC is measured with outputs open, serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V
applied to clear.

|CC is measured under the following worst case conditions. 4.5V are applied to all data inputs and both enable inputs, all
address inputs are grounded, and all outputs are open.

With outputs open, ICC is measured for the following conditions:

Condition A — SO0 through S3, M and A inputs are at 4.5V, all other inputs grounded.

Conditon B — S0 through S3 and M are at 4.5V, all other inputs are grounded.

ICC is measured with outputs open, clear and load inputs grounded, and all other inputs at 4.5V.

With all outputs open, inputs A through D grounded; and 4.5V applied to SO, S1, clear and the serial inputs, ICC is tested
with a momentary ground then 4.5V applied to the clock.

With all outputs open, shift/load grounded and 4.5V applied to the J,K and data inputs, ICC is measured by applying a
momentary ground, followed by 4.5V to clear, then applying a momentary ground followed by a 4.5V to clock.

ICC is measured with the outputs open and all data and select inputs at 4.5V under the following conditions:
Condition A — Strobe grounded

Condition B — Strobe grounded

ICC is measured with the outputs open and all data and select inputs at 4.5V under the following conditions:
Condition A — All inputs grounded.

Condition B — Output control at 4.5V, all inputs grounded.

ICC is measured with all outputs open and all possible inputs grounded while achieving the stated output conditions.
ICC is measured with one input of each gate at 4.5V, the other inputs grounded, and the outputs open.

ICC is measured with outputs open under the following conditions:

Condition A — All inputs grounded.

Condition B — All B inputs low, other at 4.5V

Condition C — All inputs at 4.5V

ICC is measured with the outputs open, the serial input and mode control at 4.5V, and the data inputs grounded under the
following conditions:

Condition A — Output control at 4.5V and a momentary 3v then ground applied to clock input.

Condition B — Output control and clock input grounded.

ICCL

54/748S ICC limits are per gate.
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ABSOLUTE MAXIMUM RATINGS

(Over Operating Free-Air Temperature Range Unless Otherwise Noted)

Vcc  Supply Voltagel ™v
VIN  Input Voltage? 5.5V
Intermitter Voltage2 " 5.5V

TA Operating Free-Air Temperature Range
. Series 54 Circuits -55Cto125C
Series 74 Circuits 0Cto70C
Storage Temperature Range -65Cto150C

NOTES

1. Voltage values, except intermitter voltage, are with respect 10 network ground terminals.

2. This is the voltage between two emitters of a multiple-emitter transistor.
3. Output sink current tests one output at a time.

TEST CIRCUITS

LOAD.CIRCUIT FOR BI-STATE

LOAD CIRCUIT FOR

LOAD CIRCUIT FOR

TOTEM-POLE OUTPUTS OPEN-COLLECTOR OUTPUTS THREE-STATE QUTPUTS
TEST POINT Vee
Q -
TESTPOINT  Vge AL
Vee
R s1
FROM OUTPUT RL FROM OUTPUT
UNDER TEST bseE NOTER) UNOER TEST (SEE NOTE'®)
FROM OUTPUT TEST
UNDER TEST POINT
(SEE no‘rzCAL) :I: I::SLEE NOTE A) (SEE N°7ECAL’ T 3: sKa
s2
NOTES
A. C| includes probe and jig capacitance.
B. All diodes are 1N916 or 1N3064.
WAVEFORMS
VOLTAGE WAVEFORMS .
SETUP AND HOLD TIMES
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

’ v
TIMING /
INPUT 13v
_______ ov

PROPAGATION DELAY TIMES

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

thold
DATA poi % v Wt L N v ﬁ‘é'v'v"fs??f‘ RO j 13v
INPUT 13v 13v " o ENABLING) \
f——tZL
IN-PHASE = Vou WAVEFORM 1 51 CLOS:D,—j N
VOLTAGE WAVEFORMS ouTPUT v (SEE NOTED) S20PEN 4\ :
PULSE WIDTHS o S—
Vou
arges o A W nem
————=w CLOSED
poee /0 o
W
W-
Friv e 13v 1av
NOTES

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. Waveform 2 is for an output with internal conditions such that

the output is high except when disabled by the output control.

D. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily.
E. Al input pulses are supplied by generators having the following characteristics: PRR < 1MHz, Zq,,¢ ~ 50@ and t, < 15ns,t; <6ns.

52




SPEED/PACKAGE AVAILABILITY

54 FW 74 AF
54H FW 74H AF
54LS F.W 74LS AF
54S FW 74S AF

PIN CONFIGURATION

54/74, 54/74LS, 548
AF,W PACKAGE

1a [0

2a [4]

18 EE 5] 48
v 3] 2] 4a

14| Vee

[11] av

28 5]
o
ano 7]

% g
@E N

[ ] av

Positive logic: Y = AB

54/74H
W PACKAGE

z

v

ﬁmrﬁm—x

9

Y ort
;@@3

EpERERE

v

£t

2

n

ot

©

SWITCHING CHARACTERISTICS vcc - 5V, Ta = 25°C

54/74 54/74H 54/74LS 54/74S
C)=15pF C=25pF Cp=15pF Cp=15pF
TEST CONDITIONS Ry =400Q Ry =2800Q RL=2kQ Ry =280Q
PARAMETER MIN | TYP | MAX | MIN [ TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 11 22 59 10 9 15 2 3 4.5 ns
C =50pF
4.5
tpyL  High-to-low 7 15 6.2 10 10 15 2 3 5 ns
C=50pF
[ s |

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 F.wW 74 AF
54H FW 74H AF
54LS FW 74LS AF
PIN CONFIGURATION
74,54/74LS 54,54H 54H/74H
A,F,W PACKAGE W PACKAGE A PACKAGE
1y |1 u| Vv <
) ce B [: . R E 3 Dz
eh) - T P el
. Q_l' * -0 mp “g -
v lf—y 1] < - - - -
2A Eﬁ J_‘E av o] s - bs
28 5] % 5] 38 - Eﬁ - - |: e
ano [7] 5] 3a -~ - “lye D“’
Positive logic: Y = AB
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SWITCHING CHARACTERISTICS Vg = 5V, Ta = 25°C

54/74 54/74H 54/74LS

CL=15pF CL=25pF Cp=15pF
TEST CONDITIONS R =400Q RL=280Q Rp=2kQ
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX |MIN | TYP | MAX |UNIT
Propagation delay time
tpLH Low-to-high 35 10 15 17 | 32 ns
tpHL High-to-low 8 75 | 12 15 | 28 ns

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 FW 74 AF
54LS FW 74LS AF
‘548 FW 74S AF

PIN CONFIGURATION

74,54/74LS, 54/74S
AF,W PACKAGE

W

3
“ef)
1BE

av [a
3

Or
“thh)
2 4

GND E

Positive logic: Y = A+B

Vee

54

W PACKAGE

SWITCHING CHARACTERISTICS v = 5V, Tp = 25°C

54

54/74 54/74LS 54/74S
CL=15pF Cp=15pF Cp=15pF
~ |TEST CONDITIONS R =400Q RL=2kQ Ry =280Q
PARAMETER MIN | TYP | MAX |MIN | TYP | MAX |MIN |TYP | MAX | UNIT
. | Propagation delay time
tpLH Low-to-high 12 8 15 3.5 ns
tpHL High-to-low 8 8 15 3.5 ns
Load circuit and typical waveforms are shown at the front of section.
E{notics
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54 F 74 AF
54LS FW 74LS AF A,F,W PACKAGE
548 FW 74S AF
1A E E Vee
SWITCHING CHARACTERISTICS v¢c = 5V, Ta = 25°C 6 [3] 5] 4
54/74 54/74LS 54/74S w5 l , — an
CL=15pF CL=15pF CL=15pF L3
TEST CONDITIONS RL =400 R =2kQ Ry =280Q 2a [4] 1] av
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX [MIN [TYP | MAX [UNIT 28 [5] E 38
Propagation delay time 2y EE] BES
tpLH Low-to-high 35 | 45 17 32 2 5 7.5 ns
CL=5OpF GND E 2_]—;3 3Y
7.5 Positive logic: Y-AB
tpHL High-to-low 8 15 15 | 28 2 145 7 ns
CL=50pF
|7 |

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54 FW 74 AF
54H F,W 74H AF 74,74H, 54/74LS,54S 54,54H
54LS F,W 74LS AF AF,W PACKAGE W PACKAGE
54S F,W 74S AF
1A E_F% ] Ve E {>c ol
1
RS e e St B —
]
2A EJ% 2] 6v Gl EE
4 _——? 1
2v [4] ‘;‘I_.I] 5A vee E l_ﬁ EGND
5 T_—— Al
SOy . -
3y E__? 5\_3 4A E E
avo [] {1 ; Do ;
Positive logic: Y-A
SWITCHING CHARACTERISTICS V(c- 5V, Tp - 25°C
54/74 54/74H 54/74LS 54/74S
CL-15pF CyL-25pF CL=15pF CL-15pF
TEST CONDITIONS Ry =400Q R =280Q RL=2kQ Ry =280
PARAMETER MIN [ TYP [ MAX | MIN | TYP { MAX | MIN | TYP | MAX [ MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 12 22 6 10 5 15 2 3 4.5 ns
' C=50pF
4.5
tpHL High-to-low 8 15 6.5 10 9 15 2 3 5 ns
C=50pF
| s |
Load circuit and typical waveforms are shown at the front of section.
E{nOtics
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SPEED/PACKAGE AVAILABILITY

PIN CONFIGURATION

54 F.W 74 AF
54H FW 74H AF 74,74H, 54/74LS, 54/74S 54,54H
54LS F,W 74LS AF . AJF,W PACKAGE W PACKAGE
54S F,W 74S AF 1AE E Vee
fh—f>o—
1YE>—U ‘9_ 13] 6A 0] , o
2A[3] 2] 6v i
3 LB || b
2v[4] E 5A
1T 6_ vee [4] [11] anD
SAE——% U—E 5v B i )
GVE’_LJ 5] an 0 % g 0
ano[7] 5] av
e
Positive logic: Y=A
SWITCHING CHARACTERISTICS Vee= 5V, Ta = 25°C
54/74 54/74H 54/74LS 54/74S
CL=15pF Cp=25pF Cp=15pF Cp=15pF
TEST CONDITIONS RL-4000 Ry =280 RL-2k0 RL-280Q
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high 40 | 55 10 | 15 17 |32 [ 2 |5 |75 | ns
CL=50pF
7.5
tpHL  High-to-low 8 | 15 75 | 12 15 | 28 | 2 las | 7 ns
Cy=50pF
Al

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 FW 74 AF
SWITCHING CHARACTERISTICS vgg = 5V, Ta = 25°C
.. 54174 :
' CL=15pF
TEST CONDITIONS RL=110Q
PARAMETER MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 10 15 ns
tpHL High-to-low
Load circuit and typical waveforms are shown at the front of section.
E{notics
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PIN CONFIGURATION

AF,W PACKAGE
Eﬁ £+
= Y

M=
Eﬁ Ega
mE E:1-




SPEED/PACKAGE AVAILABILITY

54 FW 74 AF

SWITCHING CHARACTERISTICS Vgc- 5V, Ta - 25°C

54/74
C=15pF
TEST CONDITIONS Ry =110Q
PARAMETER MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 6 10 ns
tpHL High-to-low 20 30 ns

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54 © FW 74 AF
54H FW 74H AF
54LS FW 74LS AF
54S FW 74S AF

PIN CONFIGURATION

AF,W PACKAGE

9y
qy

]
~ <

oY

54/74,74H,54/74LS, 54/74S
AF,W PACKAGE

1AE ) EVCC
18 EE .Eas
v [5] @E(tA

54H
W PACKAGE

2a[7] 1] av Nuf z
) 0 o
2v [5] @ BEL ° Eﬁ -
GND m 8| 3Y " E :] ©
SWITCHING CHARACTERISTICS V- 5V, Tp = 25°C
54/74 54/74H 54/74LS 54/74S
CL=15pF CL=25pF Cp-15pF Cp=15pF
TEST CONDITIONS R)=4000Q RL=280Q R =2k RL=280Q
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP [ MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 175 | 27 7.6 12 8.5 15 45 7 ns
C=50pF
6
tpHL  High-to-low 12 19 88 | 12 8 20 5 75 ns
CL=50pF
|75 |
Load circuit and typical waveforms are shown at the front of section.
E{fnetics
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54 F.W 74 AF
54LS FW 74LS AF AF,W PACKAGE
548 FW 748  AF . - \UJ
1a [7] E Vee
SWITCHING CHARACTERISTICS Vg = 5V, T = 25°C 18 EE 2] a8
54/74 54/74LS 54/74S v E 7] 4a
CL=15pF CL=15pF CL=15pF
TEST CONDITIONS Ry =400 RL=2kQ RL=2600 2a [4] ;I av
PARAMETER MIN [ TYP | MAX |MIN | TYP | MAX |MIN | TYP | MAX |UNIT 28 EE 5] 28
Propagation delay time 2v [ 5] 3a
tpLH Low-to-high 21 32 20 | 35 65 1 10 ns
Cy=50pF ovo [ ok
9 Positive logic: Y = AB
tpHL High-to-low 16 | 24 20 | 35 651 10 | ns
CL=50pF
[o |

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54 F.W 74 AF .
54H F.W 74H AF 74,74H,54/74LS, 54/74S 54,54H
54LS F,W 74LS AF A,F,W PACKAGE W PACKAGE
54S FW 748 AF 1A E E Vee
18 E |__3] 1c —E‘ :
~] (=
2a [5] 2] 1v
q - ‘
2B o
4 E 3C ‘E K 2 =
2c [] 0] 38 - .
L i Tl
GND E BES < [
Positive logic: Y-ABC
SWITCHING CHARACTERISTICS vgg = 5V, Ta = 25°C
54/74 54/74H 54/74LS 54/74S
CL=15pF CL-25pF CL-15pF CL=15pF
TEST CONDITIONS R =400Q R =280Q RL=2kQ Ry =280Q
PARAMETER MIN | TYP | MAX | MIN [ TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 11 22 5.9 10 5 15 2 3 45 ns
C=50pF
4.5
tpHL High-to-low 7 15 6.3 10 9 15 2 3 5 ns
CL=50pF
| s |
Load circuit and typical waveforms are shown at the front of section.
Sjnetics
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54 FW 74 AF
54H F,W 74H AF 74,74H,54/74LS, 54/74S 54,54H
54LS F,W 74LS AF AF,W PACKAGE W PACKAGE
548 FW 748 AF A E L;l Vee
-] [ 1=
18 E ’El ic o[ =
2A [EJ 2] 1v o] B
28 4] 1] ac Nl HEE
2c E E 38 =[] RE
2y E E] 3A e [: :] ©
ono [7] ] av U ;‘:I °
SWITCHING CHARACTERISTICS vgg- 5V, Ta = 25°C
54/74 54/74H 54/74LS 54/74S
Cp=15pF CL=25pF C=15pF Cy=15pF
TEST CONDITIONS Ry =400Q R =280Q Ry =2kQ RL=280Q
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 17.5 27 7.6 12 9 15 2.5 4.5 7 ns
CL=50pF
6
tpHqL High-to-low 12 19 8.8 12 9 20 2.5 5 7.5 ns
C=50pF
| 75 |

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54LS FW 74LS AF AF,W PACKAGE

PARAMETER TEST CONDITIONS | MIN | TYP | MAX |UNIT 20[a] 1] o
tp y Propagation delay time, ZCE E 38
low-to-high-level output CL = 15pF, RL = 2kQ 17 32 ns sz E]aA

tPHL Propagation delay time,

high-to-low-level output 15 | 28 | ns snp[7] 8] av

1A [j ~ E] Vee
18[z] [13]1c
SWITCHING CHARACTERISTICS vgc = 5V, Ta = 25°C
LMITS QAE% A

Load circuit and typical waveforms are shown at the front of section. pdsiﬁve logic: Y=ABC

G[NETES
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SPEED/PACKAGE AVAILABILITY

PIN CONFIGURATION

54 F.W 74 AF
54LS F.W 74LS AF AF,W PACKAGE
7 .
SWITCHING CHARACTERISTICS v = 5V, Tp = 25°C 1] - vee
54/74 54/74LS 18[2] 3] 20
Cp=15pF CL=15pF NG E E 2¢
TEST CONDITIONS R =400Q RL=2kQ .
PARAMETER MIN | TYP | Max | miN | TYP | MAX | uniT refe ] e
Propagation delay time mE Eo] 8
tpLH  Low-to-high 18 27 18 27 ns 1v[6] ;3_] 24
tpHL  High-to-low 15 22 15 22 ns ano[7] 5] o
Load circuit and typical waveforms are shown at the front of section. ‘
HYSTERESIS THRESHOLDS
54/74 54/74LS
PARAMETER MmN | TYP | max | miN | TYP | max |uNniTs| OUTPUT VOLTAGE
vs. INPUT VOLTAGE
VT + positive going threshold 15 1.7 2.0 1.5 1.7 1.9 v
VT - negative going threshold | 0.6 | 09 11 | 06 | 08 | 10 v T
Hysteresis 04 0.8 Vv
>' 3
HYSTERESIS VS. TEMPERATURE-TYPICAL VALUES ;§
™ >
54/74LS Fi
3
o
PARAMETER -55°C 25°C +125°C UNIT Za
VT4 Positive going threshold 1.75 1.7 1.68 \ .
VT. Negative going threshold 91 .83 .86 Vv 0 04 8 12 18 2
Hysteresis .84 .83 .82 \Y Vi-input Voltage-V

SPEED/PACKAGE AVAILABILITY

54 FW 74 AF
54LS F.W 74LS AF
60

OUTPUT VOLTAGE

vs. INPUT VOLTAGE

4
Vee=5v
Ta=250C

Vo-Output Voltage-V
N

0.8 12 16

V|-input Voltage-V

SinONCS

PIN CONFIGURATION
AF,W PACKAGE

Eﬁ'/ ] vee
wE—— fen
ZAE_E(] 3 o
2 [4] ﬁia 5a
GAEBT ig] ov

av[g] Eﬁg o

GNDE 8] av

positive logic: y=A




HYSTERESIS VS. TEMPERATURE-TYPICAL VALUES HYSTERESIS THRESHOLDS

54/74LS 54/74 54/74LS
PARAMETER -55°C |+25°C [+125°C | UNIT MIN | TYP | MAX | MIN | TYP | MAX | UNIT
V14 Positive going threshold | 1.75 | 1.71 | 168 | V VT+ 15 ) 17 120 15 17 ) 19 |,
V1. Negative going threshold 91 .88 .86 Vv xT-t . gg gg 11 | 06 0.8 10

Hysteresis .84 .83 .82 \' ysteresis - :
SWITCHING CHARACTERISTICS v¢c = 5V, Ta = 25°C
54/74 54/74LS

Cp=15pF C=15pF
TEST CONDITIONS RL=400Q R =2k
PARAMETER MIN [ TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 15 22 15 22 ns
tpyL  High-to-low 15 22 15 22 ns

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54LS FW
548 FW

SWITCHING CHARACTERISTICS vcg = 5V, Tp = 25°C

74LS AF
74S AF

54/74LS 54/74S
C=15pF C=15pF
TEST CONDITIONS RL=2kQ R =280Q
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 20 35 2.5 5.5 8.5 ns
C =50pF
8.5
tpHL  High-to-low 20 35 2.5 6 9 ns
C=50pF
| 8

Load circuit and typical waveforms are shown at the front of section.

BjjnOtics

PIN CONFIGURATION

AF,W PACKAGE

28 [4]
2¢ [5]
2v [¢]
ano[7]

Positive logic: Y=AB

1a 7] > 4] vee
2AE£ E‘ 1Y
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SPEED/PACKAGE AVAILABILITY

54 FW 74 AF

SWITCHING CHARACTERISTICS vcg = 5V, Tp = 25°C

54/74

CL=15pF
TEST CONDITIONS Ry =110Q
PARAMETER MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 10 15 ns
tpHL High-to-low 15 23 ns

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 FW 74 AF

SWITCHING CHARACTERISTICS vgg = 5V, Ta = 25°C

54/74

CL=15pF
TEST CONDITIONS Rp=110Q
PARAMETER MIN | TYP | MAX | UNIT
Propagation delay time
tptH Low-to-high 6 10 ns
tpHL High-to-low 20 30 ns

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 FW 74 AF
54H FW 74H AF
54LS FW 74LS AF
54S FW 758 AF
62

PIN CONFIGURATION
) AF,W PACKAGE

PIN CONFIGURATION

AF,W PACKAGE
—Eﬁ §0=
~[] ia @
o [il} ‘

Nm E
« [j

Ne f‘\:

n z

oL

UTTTDUIJ

PIN CONFIGURATION
74,74H,54/74LS,54/74S 54,54H
AF,W PACKAGE W PACKAGE
[ 4] vee -0 )=
18 [2] 5] 20 [ BE
1c [ 1] e O - gl 1=
0 [7] 7] 2 -] gk
™ 5] 2a = H-
o [7] E 2v = i H-
Positive logic: Y=ABCD



SWITCHING CHARACTERISTICS V(g = 5V, Tp = 25°C

54/74 54/74H 54/74LS 54/74S8
CL=15pF Cp=25pF CL=15pF Cp=15pF
TEST CONDITIONS R =4000 Ry =280Q Rp =2k R =280Q
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP MAX MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 12 22 6 10 5 15 2 3 4.5 ns
C =50pF
4.5
tpHL High-to-low 8 15 7 10 9 15 2 3 5 ns
Cp=50pF
[ 5 |

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54 FW 74 AF
54H FW 74H AF
54LS F.W 74LS AF

74,74H,54/74LS

AF,W PACKAGE
1a [1] 1] Vee
18 [2] 13] 20
ne 5] 12] 2¢
1c E [11] N
0[] o] 2
i E BE

ano [7] 6] 2v

54,54H
W PACKAGE

ano

SWITCHING CHARACTERISTICS vgg - 5V, T = 25°C

54/74 54/74H 54/74LS

C=15pF C=25pF C=15pF
TEST CONDITIONS R =400Q R =280Q Ry =2kQ
PARAMETER MIN | TYP | MAX |MIN | TYP | MAX | MIN | TYP | MAX |UNIT
Propagation delay time
tpLH Low-to-high 175 27 76 | 12 9 15 ns
tpHL High-to-low 12 19 8.8 | 12 9 20 ns

Load circuit and typical waveforms are shown at the front of section.
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54H FW 74H AF 74H,54/74L.S,54/74S
54LS F,W 74LS AF A,F,W PACKAGE

54S FW 74S AF
. 1a [1] ] Vee

18 [2] 5| 2D
ne [3] v 2] 2¢
1c [ [11] N
10 [3] [10] 28
1y [=] 5] 24
ono [7] 6] 2v

Positive logic: Y=ABCD
NC-No internal connection

54H

W PACKAGE

A

ooy

ano
[0 LR

[

SWITCHING CHARACTERISTICS v¢c = 5V, Ta = 25°C

54/74H 54/74LS 54/74S
CL=25pF C=15pF C=15pF
TEST CONDITIONS . R =280Q RL=2kQ R =280Q
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX |MIN |TYP | MAX |UNIT
Propagation delay time
tpLH Low-to-high 10 15 17 | 32 2 5 7.5 ns
CL=50pF
7.5
tpHL High-to-low 75 | 12 15 | 28 2 145 7 ns
CL=50pF
| 7 |

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY
54 F 74 AF
54LS FW 74LS AF

SWITCHING CHARACTERISTICS Ve = 5V, Tp = 25°C

PIN CONFIGURATION

A,F,W PACKAGE

Evcc
ek
EEM

54/74 54/74LS

CL=15pF CpL=15pF
TEST CONDITIONS RL=1kQ Rp=2kQ
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high 16 | 24 17 32 ns
tpHL High-to-low 1 17 15 28 ns

Load circuit and typical wavetorms are shown at the front of section.
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SPEED/PACKAGE AVAILABILITY

54 FW 74
54LS FW

AF

T4LS AF

SWITCHING CHARACTERISTICS v¢c = 5V, Ta = 25°C

PIN CONFIGURATION

54/74 54/74LS

C=15pF CL=15pF
TEST CONDITIONS Ry =400Q Rp=2kQ
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tprH Low-to-high 7 11 5 15 ns
tpHL High-to-low 10 15 9 15 ns

AF,W PACKAGE

28 [4]
2c [5]
2v [+
Gno [7]

Positive logic: Y=A+B+C

1a 1] ~ E Vee
1B.E E 1c
2a [5] EI 1v

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 FW 74
54LS FW

AF

74LS AF

SWITCHING CHARACTERISTICS vic = 5V, T = 25°C

54/74 54/74LS
Cp =50pF C=45pF
TEST CONDITIONS R =133Q Ry =667Q
PARAMETER MIN | TYP | MAX { MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high 6 9 12 24 ns
CL=150pF
10 15
tpHL High-to-low 8 12 12 24 ns
CL=150pF
| 12 18

Load circuit and typical waveforms are shown at the front of section.

m .

PIN CONFIGURATION
AF,W PACKAGE
N\
[ El"cc

1a[2] Eav
183} 12] 48
2v[a [11]4A
2a[s] [10]av
28 6] BES
eno[7] - EISA

Positive logic: Y=IT+—B
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54 FW 74 AF
54H FW 74H AF
54LS F.W 74LS AF

74, 74H, 54/74LS

A,F,W PACKAGE
8 [Z] ] ne
c [5] EI H
o [4] 7] e
e [5] 0] ne
F EF BLEE

ano[7] o] v
Positive logic: y = ABCOEFGH

SWITCHING CHARACTERISTICS V(e - 5V, Tp - 25°C

54/74 54/74H 54/74LS

Cp =15pF Cy =25pF Cp=15pF
TEST CONDITIONS Ry =400Q Ry =280Q RL=2kQ -
PARAMETER MIN | TYP | MAX |MIN [ TYP | MAX |MIN |TYP | MAX |UNIT
Propagation delay time
tpLH Low-to-high 13 22 68 | 10 5 15 ns
tpHL High-to-low 8 15 89 | 12 9 | 20 ns

Load circuit and typical waveforms are shown at the front of section.

54, 54H
W PACKAGE

Ny - s
=i
o] L —2s

-+

ano
1

SPEED/PACKAGE AVAILABILITY

54 FW 74

AF

54LS FW 74LS AF

SWITCHING CHARACTERISTICS Vg = 5V, Tp = 25°C

54/74 54/74LS

CL=15pF Cp=15pF
TEST CONDITIONS Ry =400Q Ry =2kQ
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 10 15 9 22 ns
tpHL High-to-low 14 22 9 22 ns

PIN CONFIGURATION
AF,W PACKAGE
N ] vee
2 [1] ] &
. EJ_{? .
- @3
ono [7] 7 av
Positive logic: y = A+B

Load circuit and typical waveforms are shown at the front of section.
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SPEED/PACKAGE AVAILABILITY
54 F,.W 74 AF

54LS FW 74LS AF

SWITCHING CHARACTERISTICS v = 5V, Ta = 25°C

54/74 54/74LS
C=50pF Cy =45pF
TEST CONDITIONS RL=133Q R =667Q
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 10 15 20 32 ns
Ci=150pF
15 22
tpHL High-to-low 12 18 18 28 ns
C=150pF
| 16 | 24

PIN CONFIGURATION

AF,W PACKAGE
w[i] ~ v e
1a[2] [13]av
18[3] f12]an
23] e
2a[5] s
29@1 BE:

ano[7] o

Positive logic: y = A+B

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 FW 74 AF
54LS FW 74LS AF
548 FW 74S AF
SWITCHING CHARACTERISTICS v = 5V, T = 25°C
54/74 54/74LS 54/74S
Cp=45pF Cy =45pF C=15pF
TEST CONDITIONS Ry =133Q Ry =667Q RL=93Q
PARAMETER MIN | TYP | MAX |MIN | TYP | MAX | MIN |TYP | MAX |UNIT
Propagation delay time
tptH Low-to-high 13 22 12 | 24 4 165 ns
CL=50pF
6
tpHL High-to-low 8 15 12 | 24 4 6.5 ns
Cy=50pF
[ °]

Load circuit and typical waveforms are shown at the front of section.

Sinotics

PIN CONFIGURATION

AF,W PACKAGE

1a [1]
15[2:
1v 3]

?I I 3] a8
5@4/\

2a [4]
]
2v [6]
ano 7]

) av

G=d
[9] 3a

3] av

Positive logic: y = /Té

2] Ve
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SPEED/PACKAGE AVAILABILITY

54 FW 74 AF
54LS FW 74LS AF
54S F.W 748 AF
SWITCHING CHARACTERISTICS Ve = 5V, Ta = 25°C
54/74 54/74LS 54/74S
. C=45pF C=45pF Cp=15pF
TEST CONDITIONS ~ RL=133Q R =667Q RL=93Q
PARAMETER MIN | TYP | MAX | MIN |TYP | MAX |MIN [ TYP | MAX |UNIT
Propagation delay time
tpLH Low-to-high 14 | 22 20 | 32 65 1 10 ns
CL=50pF
9
tpHL High-to-low 11 18 18 | 28 65 | 10 ns
C=50pF
|s.5 |

Load circuit and typical waveforms are shown at the front of section.

PIN. CONFIGURATION

AF,W PACKAGE

5] ) E;VCc
18 E@ i3] 8
2[4] ] av
{7 b
2v [¢] @E} 3a

ano [7] E] av

Positive logic: Y = AB

SPEED/PACKAGE AVAILABILITY

54 F 74

AF

SWITCHING CHARACTERISTICS v - 5V, T - 25°C

54/74

Cy =45pF
TEST CONDITIONS Rp=133Q
PARAMETER MIN | TYP | MAX | UNIT
Propagation delay time
tptH Low-to-high 14 22 ns
tpHL  High-to-low 1 18 ns

Load circuit and typical waveforms are shown at the front of section.

68

PIN CONFIGURATION

AF PACKAGE
-0 9

-0
O
-[]

e

[

€L

z

oL

&
[N -

L
1
ano




SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54 FW 74 AF 74,74H, 54/74L S, 54/74S 54,54H
54H FW 74H AF AF,W PACKAGE W PACKAGE
54LS FW 74LS AF A
548 FW 74S AF 1a[7] a]vee
18 E 13]20 -0 1=
~ [ s
NC E 12] 2¢
<[] BE
¢ E El Ne N Ij 5 2 )=
10 E - 10] 28 o] =
1v[E] BES =[] []-
ono[7] Bk ~ ;, =
Positive logic: Y = ABCD
SWITCHING CHARACTERISTICS v = 5V, Ta = 25°C
54/74 54/74H 54/74LS 54/74S
CL=15pF CL=25pF Cy=45pF C=50pF
TEST CONDITIONS RL=133Q R =930 Ry =667Q R =932
PARAMETER MIN | TYP | MAX | MIN [ TYP | MAX | MIN [ TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLtH Low-to-high 13 22 8.5 12 12 24 2 4 6.5 ns
C=150pF
6
tpHL High-to-low 8 15 6.5 12 12 24 2 4 6.5 ns
CL=150pF
| & |

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 FW
54LS FW

74

B,F
74LS B,F

SWITCHING CHARACTERISTICS V(g - 5V, Ta - 25°C

PIN CONFIGURATION

54/74 54/74LS
CL=15pF Cp=15pF
TEST CONDITIONS Ry =400Q RL=2KQ
FROM TO0
PARAMETER INPUT | OUTPUT |MIN |TYP | MAX |MIN |[TYP | MAX |UNIT
Propagation delay time
tpLH Low-to-high A,B,C,.D through 10 25 10 25 ns
2 logic
tpHL High-to-low levels 14 25 14 25
tpLy Low-to-high AB,CD| through 17 | 30 17 | 30 ns
3 logic )
tpHL High-to-low levels 17 30 17 | 30

QUTPUTS

B,F,W PACKAGE

oa] T (v

1[2] En

2|;37 14] 8

3E 3] c

5 [6] [11]9)

\s[z [10]8
GnD[8] 9] 7/

INPUTS

QUTPUTS

Load circuit and waveforms shown at front of section (totem pole outputs).

SijNOtCS
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FUNCTIONAL BLOCK DIAGRAM FUNCTION TABLE
- R T )oY ourmuro NO.| BCD INPUT DECIMAL OUTPUT
INPUT A C B A[0 1 2 3 4 5 6 7 8 9
i 2 ourput 1 0
) & o ofL L L L{L HHHHHGHEHIHH
=) Bovmrs 1L L L H/H L HHHHUHHH H
2L L H L|/HHLHHHIHHIEH H
; w 3|/L L HH|HHHLUHHUHIHH H
'N?u"ﬂ> , = L oot 4L H L L/HHHHTLUHHHIH H
8 i Bloyreura §/L H L H/HHHUHUHTULUHUHUH H
6L HH LI{HHHUHHUBHTLTUHH H
— c /] oureurs 7L HHHIHHHHHHIHLH H
R . ” 8/H L L L{H H HHHHHIHTL H
| ouTPUT 6 9|/H L L H|HHHHHHUHHUH L
o) _ ) £ Orour7 H L HL|/HHUHHTIBHTIHHIHTIH H
g/H L H H/HHHHHHHIHH H
e 19 rpute S/H H L L|{H HHHUHUHHEHIHEHIH H
LD > P S|H H L HIHHHHBHHHEHHH
__U——‘-'l’ouwurs =|H HH L|IHHHHHUHHHH H
H HHH|/H HHHUHTIHHIHUH H

H = high level, L = low level

SPEED/PACKAGE AVAILABILITY BLOCK DIAGRAM PIN CONFIGURATION
54 FW, 74 BF
i PO x B,F,W PACKAGE
% ST7 % ST7 (o ] 6] GND
F ‘;—‘ F { 1E 15| A
w | 2] wle | 2
2 g
y §< 3E izlCf o
Ll 1l I. l Li L L L LU AE 12| D
? kf ? 9 % %J : E Eg e
C
9 8 7 (] 5 4 3 2 1 o ;‘
[ ouTPUTS k‘; E {8 a
vee[s] 5] 7
SWITCHING CHARACTERISTICS v = 5V, Tp = 25°C
54/74
Cp=15pF
TEST CONDITIONS Ry =400Q
FROM T0
PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high through 10 17 25 ns
2 logic
tpHL  High-to-low levels 10 22 30
tpLH  Low-to-high through 26 35 ns
3 logic
tpHL  High-to-low levels 23 35

Load circuit and typical waveforms are shown at the front of section.
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TRUTH TABLE-EXCESS INPUT

D C B A
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1
0 0 0 0
0 0 (] 1
0 0 1 0

SPEED/PACKAGE AVAILABILITY

54 FW 74

B,F

DECIMAL OUTPUT
0 1 2 3 4 5 6 7 8 9
0 1 1 1 1 1 1 1 1 1
1 0 1 1 1 1 1 1 1 1
1 1 0 1 1 1 1 1 1 1
1 1 1 0 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1
1 1 1 1 1 0 1 1 1 1
1 1 1 1 1 1 0 1 1 1
1 1 1 1 1 1 1 0 1 1
1 1 1 1 1 1 1 1 0 1
1 1 1 1 1 1 1 1 1 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1

BLOCK DIAGRAM

PIN CONFIGURATION

i

v |

PUTS

SWITCHING CHARACTERISTICS vgo-=5V,TA=25°C

B,F,W PACKAGE
(OE :EIGND
1E 15| A
» 2 E uig %
5 c
&= 3E wlcfa
3
4E 12|{D
5 E 1|98 o
C
3
\6E 0|8 S
7]
Vecle 9]7

54/74
Cy=15pF
TEST CONDITIONS Ry =4000
FROM TO0
PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high through 10 17 25 ns
2 logic
tpHL  High-to-low levels 10 22 30
tpLH  Low-to-high through 26 35 ns
3 logic
tpyL  High-to-low levels 23 35

Load circuit and typical waveforms are shown at the front of section.

SiNONCS
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TRUTH TABLE-EXCESS INPUT -

D [ B A
0 0 1 0
0 1 1 0
0 1 1 1
0 1 0 1
0 1 0 0
1 1 0 0
1 1 0 1
1 1 1 1
1 1 1 0
1 0 1 0
1 0 1 1
1 0 0 1
1 0 0 0
0 0 0 0
0 0 0 1
0 0 1 1

SPEED/PACKAGE AVAILABILITY

54 FW, 74

BLOCK DIAGRAM

B,F

DECIMAL OUTPUT
o |1 |2 |3 |4 |5 |6 [7 |8 |09
o | 1 | v |1t v
1o |1 [t |11l
1t o v v v
1l 1o v 1|
ST N T T A T T N A O O T A O
I N T AT T N T T A T A T R
TN IC TN AT T A T O O A T O T R
NN R
I EEE T N T A O T T A T A A O IR
I NC T AT (T A T A HC T A R R T I
T IEE T T R T T T A T I O O T IO
B R R T R T A T O B AR I
IR NE T AT N T T T A T A T AR T R
I NC T AT N O A T AT AT (O I T
NN EE RN R
RN

v

Y

Ra=

L1l

5

L H DECODER/
DRIVER
GATES
4 3 2 1 o
|

T
OUTPUTS

NOTE: These voltage values are with respect to-network ground terminal.

INPUT
INVERTERS

SWITCHING CHARACTERISTICS vcg=5V, Ta=25°C

54/74

CL=15pF
TEST CONDITIONS Ry =100Q
PARAMETER MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high 50 ns
tpHL High-to-low 50

Load circuit and typical waveforms are shown at the front of section.
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SilnOiEE

PIN CONFIGURATION

B,F,W PACKAGE

([
G
g
0
.G
=
ed
veel[d]

OUTPUTS
. .

5] A

1|8

12| C

12| D

M E

0|8

16| GND

SLNdNI

sindLno




TRUTH TABLE-INPUTS TRUTH TABLE-OUTPUTS
D c B A 0 1 2 {3 |a |5 |6 |7 |8 |9
0 o 0 0 0 1 1 1 1 1 1 1 1 1
0 0 0 1 1 0 1 1 1 1 1 1 1 1
0 0 1 0 1 1 o 1 1 1 1 1 1 1
0 o 1 1 1 1 1 0 1 1 1 1 1 1
0 1 0 ] 1 1 1 1 0 1 1 1 1 1
o 1 0 1 1 1 1 1 1 0 1 1 1 1
0 1 1 0 1 1 1 1 1 1 0 1 1 1
0 1 1 1 1 1 1 1 1 1 1 0 1 1
1 0 0 0 1 1 1 1 1 1 1 1 0 1
1 0 0 1 1 1 1 1 1 1 1 1 1 0
1 0 1 0 1 1 1 1 1 1 1 1 1 1
1 0 1 1 1 1 1 1 1 1 1 1 1 1
1 1 0 0 1 1 1 1 1 1 1 1 1 1
1 1 o 1 1 1 1 11 1 1 1 1 1
1 1 1 0 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1

SPEED/PACKAGE AVAILABILITY

54 F 74

BLOCK DIAGRAM

B,F

Lame -
RIPPLE - BLANKING  TEST
NpUT "

[ ?

BLANKING INPUT OR
RIPPLE ~ BLANKING
outpuT

L

ik

T
ourPuTs

SWITCHING CHARACTERISTICS v¢g - 5V, Tp = 25°C

PIN CONFIGURATION
B,F PACKAGE
tNPUTS{B E EI vee

c [7] [ «

s O o

0u‘|‘73$ E "_1] °
lNP:_ﬂr E E, N OUTPUTS

- Ey

A ok

ano [3] (o] e

54/74
C=15pF
TEST CONDITIONS Ry =120Q
FROM TO
PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high A,RBI Any 100 ns
tpHL  High-to-low A or RBi 100

Load circuit and typical waveforms are shown at the front of section.
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——————————————————— e e

TRUTH TABLE
INPUTS — r OUTPUTS
— - 1 |
DECIMAL
OR
FUNCTION LT RBI D [ B A B1/RBO a b c d e f g NOTE
0 1 1 0 0 [} 0 1 0 0 0 0 0 0 1 1
1 1 X 0 0 0 1 1 1 0 0 1 1 1 1 1
2 1 X 0 0 1 0 1 0 0 1 0 0 1 |0
3 1 X 0 0 1 1 1 0 0 0 0 1 1 0
4 1 X 0 1 0 0 1 1 0 0 1 1 0 0
5 1 x 0 1 0 1 1 0 1 0 0 1 0 0
6 1 X 0 1 1 0 1 1 1 0 [4] (] 0 0
7 1 X 0 1 1 1 1 0 0 0 1 1 1 1
8 1 X 1 0 0 0 1 0 0 0 0 0 0 0
9 1 X 1 0 [4] 1 1 0 0 0 1 1 0 0
10 1 X 1 0 1 0 1 1 1 1 0 0 1 0
11 1 X 1 0 1 1 1 1 0 0 1 1 0 0
12 1 X 1 1 0 0 1 1 0 1 1 1 0 0
13 1 X 1 1 0 1 1 0 1 1 0 1 0 0
14 1 X 1 1 1 0 1 1 1 1 0 0 0 0
15 1 X 1 1 1 1 1 1 1 1 1 1 1 1
Bl X X X X X X 0 1 1 1 1 1 1 1 2
RBI 1 0 0 0 0 0 0 1 1 1 1 1 1 1 3
LT 0 X X X X X 1 0 0 0 0 0 0 0 4
NOTES:

. BI/BRO is wire-OR logic serving as blanking input (BI) and/or ripple-blanking output

(RBO). The blanking input must be open or held at a logical 1 when output functions 0
through 15 are desired and ripple-blanking input (RBI) must be open or at a logical 1 dur-
ing the decimal 0 input. X = input may be high or low.

N

to a logical 1 regardless of the state of any other input condition.

[~

. When a logical 0 is applied to the blanking input (forced condition) all segment outputs go

. When ripple-blanking input (RBI) is at a logical 0 and A = B = C = D = logical 0, all seg-

ment outputs go to a logical 1 and the ripple-blanking output goes to a logcial 0 (response

condition).

IS

applied to lamp-test input, all segment outputs go to a logical 0.

SPEED/PACKAGE AVAILABILITY

54 F 74

BF

. When blanking input/ripple-blanking output is open or held at a logical 1, and a logical 0 is

SWITCHING CHARACTERISTICS V(g - 5V, T - 25°C

54/74
Cp=15pF
TEST CONDITIONS RL=120Q
FROM TO
PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
Propagation delay time
tpH  Low-to-high A,RBI Any 100 ns
tpHL  High-to-low 100 ns

PIN CONFIGURATION
B,F PACKAGE
|qurs{a - [ ve

<[4 Fo] ¢

b [

ot B -
WPS: G 2 ouTPUTS

INPUTS ° [ -

0 ol

GaND E E e

Load circuit and typical waveforms are shown at the front of section.
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LOGIC DIAGRAM

...§ ; ou..ﬁu; = ta A 6 -
v YL _@j sl
:
[ ) 1 T T 1
[T 1 R " ==
TRUTH TABLE
— INPUTS .__________| | OUTPUTS —
DECIMAL
OR
FUNCTION LT RB! D Cc B A BI/RBO a b c d (] f ] NOTE
0 1 1 0 0 0 0 1 0 0 0 0 0 0 1 1
1 1 X 0 0 0 1 1 1 0 0 1 1 1 1 1
2 1 X 0 0 1 0 1 0 0 1 0 0 1 0
3 1 X 0 0 1 1 1 0 0 0 0 1 1 0
4 1 X 0 1 0 0 1 1 V] 0 1 1 0 0
5 1 X 0 1 0 1 1 0o | 1 0 0 1 0 0
6 1 X 0 1 1 0 1 1 1 0 0 0 0 0
7 1 X 0 1 1 1 1 0 0 0 1 1 1 1
8 1 x 1 0 0 0 1 0 0 0 0 0 0 0
9 1 X 1 0 0 1 1 0 0 0 1 1 0 0
10 1 b 1 0 1 0 1 1 1 1 0 0 1 0
1 1 X 1 0 1 1 1 1 1 0 0 1 1 0
12 1 X 1 1 0 0 1 1 0 1 1 1 0 0
13 1 X 1 1 0 1 1 0 1 1 0 1 0 0
14 1 X 1 1 1 0 1 1 1 1 0 0 0 0
15 1 X 1 1 1 1 1 1 1 1 1 1 1 1
Bl X X X X X X 0 1 1 1 1 1 1 1 2
RBI 1 0 0 0 0 0 0 1 1 1 1 1 1 1 3
LT 0 X X X X X 1 0 0 0 0 0 0 0 4

NOTES:

1. BI/BRO is wire-OR logic serving as blanking input (BI) and/or ripple-blanking output
(RBO). The blanking input must be open or held at a logical 1 when output functions O
through 15 are desired and ripple-blanking input (RBI) must be open or at a logical 1 dur-
ing the decimal o input. X = input may be high or low.

. When a logical 0 is applied to the blanking input (forced condition) all segment outputs go
to a logical 1 regardless of the state of any other input condition.

. When ripple-blanking input (RBI) is at a logical 0 and A = B = C = D = logical 0, all seg-
ment outputs go to a logical 1 and the ripple-blanking output goes to a logical O (response
condition).

4. When blanking input/ripple-blanking output is open or held at a logical 1, and a logical 0 is

applied to lamp-test input, all segment outputs go to a logical 0.

w N
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SPEED/PACKAGE AVAILABILITY

54 F 74 BF
SWITCHING CHARACTERISTICS v¢g = 5V, TA = 25°C

PIN CONFIGURATION =

B,F PACKAGE

54/74

CL-15pF
(54)R=1kQ

TEST CONDITIONS (74)R_=6679Q

s [1] vee
INPUTS

<

LAwP.[5]

TEST

A8 1]

FROM
INPUT

TO

PARAMETER OUTPUT MIN | TYP | MAX

UNIT

ouTPUT

RBE

INPUT

ouTPUTS

TEHEHEE

Propagation delay time
tpLH  Low-to-high
tPHL  High-to-low

100
100

A,RBI Any

ns
ns

[
INPUTS
NE

ono [

TTED

Load circuit and typical waveforms are shown at the front of section.

TRUTH TABLE

INPUTS

——

|

OUTPUTS —

FUNCTION

o
»
®

BI/RBO

NOTE

OCOONOOODWN-2O

KON bk b b aOO0OO0OO0COCOOO|D

X OX b ekt 2 00004 b0 aOO0O0O|O

X OX dad OO0 ad d OO0 OO0 aw00|D

X OX 40t O 40 A0 OO0 2040]|>»

= JTO S G G W g S e e e
XK O X X X X X X X X X X X X.X X X X
JEPRY - Y - YT G G G S G Y S S e e e e e

- O 000000 A ad a0 a0 aa0aln

L 000004004 d aOO0Aadaaa|D
_-oooooo.ao.--a_n.n-x—xo-n_-.q
_aooo-a-o-_‘o-nc-n-no-‘-o..d.
- OO0 OO0t OO =2000=20aa|0
_.‘oco_;.;'_‘o‘o_s_;vc..s_;_;ooo.‘..
PO - I - JX - S O O G G G R e =N [ -]

HWOWN

NOTES:
1. BI/BRO is wire-OR logic serving as blanking input (Bl)

BLOCK DIAGRAM

and/or ripple-blanking output (RBO). The blanking input
must be open or held at a logical 1 when output functions
0 through 15 are desired and ripple-blanking input (RBI)
must be open or at a logical 1 during the decimal 0 input.
X = input may be high or low.

RIPPLE—
BLANKING  LAMP—TEST
INPUT INPUT

BLANKING INPUT OR
RIPPLE-BLANKING
‘ ouUTPUT

INP.UTS

?° 7°

>

n

. When a logical 0 is applied to the blanking input (forced
condition) all segment outputs go to a logical 1 regardiess
of the state of any other input condition.

3. When ripple-blanking input (RBI) is at a logical 0 and A =

B = C = D= logical 0, all segment outputs go to a logical
1 and the ripple-blanking output goes to a logical O
(response condition).

4. When blanking input/ripple-blanking output is open or

held at a logical 1, and a logical 0 is applied to lamp-test

—!

input, all segment outputs go to a logical 1.

OUTPUTS
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SPEED/PACKAGE AVAILABILITY

PIN CONFIGURATION

W PACKAGE

x|

54 FW 74 AF
54H FW, 74H AF AF PACKAGE
1 E] Vee
(] 3]
] A
o il
] o
o S
GND E E
SWITCHING CHARACTERISTICS vgc = 5V, Ta = 25°CC
54/74 54/74H
CL=15pF CL=25pF
RL=400Q Ry =280Q
Expander pins
TEST CONDITIONS are open
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLy  Low-to-high 13 22 6.8 11 ns
Cx=15pF
1
l |
tpHL High-to-low 8 15 | 6.2 T 1" ns
Cx=15pF
L 74

Load circuit and typical waveforms are shown at the front of section.

PIN CONFIGURATION SPEED/PACKAGE AVAILABILITY
54 F.W 74 AF
54/74LS 54H FW 74H AF
AF,W PACKAGE 54LS FW 748 AF
i ] ~ ] vee 54,54H
W PACKAGE
2a [2] @ 1c
28 E 2] 18 NCE E
vl B
2c [¢] 1] ¢
2D E 0] 1€ C] -HE
2v [¢] 5] 10 VCCEJ—_——‘ mE
ano [7] BR (=] E
positive logic: E 'T‘I
1Y = (TA1B1C) + (1D1E-1F)
2Y = (2A2B) + (2C2D) E‘ E]

OTHERS

AF PACKAGE

FFEELFE A

aND

lOGIC




SWITCHING CHARACTERISTICS Vce= 5V, Ta = 25°C

54/74 54/74H 54/74LS 54/748

C=15pF Cy=25pF Cy=15pF Cy=15pF

TEST CONDITIONS R =400 R =280Q RL=2kQ R =280Q
PARAMETER | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNIT

Propagation delay time

tpLH  Low-to-high 13 22 6.8 1 9 15 2 3.5 5.5 ns

CL=50pF

5

tpHL High-to-low 8 15 6.2 11 9.5 15 2 3.5 5.5 ns

C=50pF

| 55 |

Make no external connection to X and X pins of the 54/7451 and the 54/74H51.

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54H FW

74H AF

SWITCHING CHARACTERISTICS vig = 5V, Ta = 25°C

TEST CONDITIONS

54/74H

CL-25pF
Ry =280Q

EXPANDER PIN

IS OPEN

PARAMETER

TYP | MAX

UNIT

Propagation delay time
tpLH  Low-to-high

106 | 15
Cx = 15pF
14.8

ns

tpHL High-to-low

9.2 15
Cx - 15pF

| o8 |

ns

Load circuit and typical waveforms are shown at the front of section.

78

PIN CONFIGURATION
AF PACKAGE
- INE
~[ mE
an mE
- [ ]=
- lf BE
-[] P
- -

W PACKAGE




SPEED/PACKAGE AVAILABILITY

54 FW 74 AF
54H FW 74H AF

PIN CONFIGURATION
74 54

AF PACKAGE W PACKAGE
-d - N .
O] - = :
< 1= «[] s
O [ L& -0 -
g [ 1= -] 3
o] - -0 -
O N - -

54H
W PACKAGE

SWITCHING CHARACTERISTICS V(g - 5V, Ta - 25°C

54/74 54/74H
C=15pF CL=25pF
Ry -400Q R -2800
EXPANDER PINS
TEST CONDITIONS ARE OPEN
PARAMETER MIN [ TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 13 22 7 " ns
Cx=15pF
11.4
tpHL High-to-low 8 15 6.2 " ns
Cx=15pF
| 74 |
Load circuit and typical waveforms are shown at the front of section.
S{lnotics
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54 FW 74 AF
54H FW T4H AF 54/74L8 54/74
54LS F,W 74LS AF AF,W PACKAGE AF PACKAGE
\J
al[f] u] vee [ (4] vee
B E E J Iz E]
4 ok B fﬁl
° E mi L] )
E E 0] 5] ]
v[E] [ B ]
ano[7] [s]ne ono 7] E
positive logic:
Y = (AB) + (CDE) + (FGH) + (1)
NC —No internal connection
54 54H/74H 54H
W PACKAGE AF PACKAGE W PACKAGE
EH-~ 2] Gh o] B 1]
] <) CH | — 2= B 7]
vee 1] (1] ano E—l_ x LE] vee [¢] (1] enD
a ] hli o] ] o]
o ] ol @ B [] -]
o o ono 7] o 5 ;

SWITCHING CHARACTERISTICS V(g - 5V, Tp = 25°C

54/74 54/74H 54/74LS

CL=15pF CL-25pF CL=15pF
TEST CONDITIONS R =400Q RL=2800 Rp=2kQ
PARAMETER MIN [ TYP | MAX | MIN | TYP | MAX |MIN | TYP | MAX |UNIT
Propagation delay time
tpLH Low-to-high 13 | 22 7 1 7 20 ns
tpyL High-to-low 8 | 15 62 | 11 11.5] 20 | ns
Load circuit and typical waveforms are shown at the front of section.
Make no external connection to X and X pins of the 54/7454 and 54/74H54.

Sifjnetics
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54H FW 74H AF 54/74LS
54LS F.W 74LS AF AF,W PACKAGE 54,74H
\J AF PACKAGE
A | 14| Voo
[ = = P
~ [ 1a
°C o O n
Jo ] - .0 C.
ne [5] 0] E o[ =
ne [o] ] N wq M « e
ano [7] 8] ¥ ~[]g [ 1=
positive logic:
Y = (ABCD] * (EFGH)
SWITCHING CHARACTERISTICS vgg - 5V, Ta = 25°C
54/74H 54/74LS 54H
C=25pF CL=15pF W PACKAGE
RL=280Q Rp=2kQ
EXPANDER PINS L 2
TEST CONDITIONS ARE OPEN
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | UNIT 8
x| 8
Propagation delay time b ol .
tpLH Low-to-high 7 1 12 20 ns } 8-
Cx=15pF = 2
11.4 [
tpHL High-to-low 6.5 1 115 | 20 ns — [
Cx=15pF
| 7.7 |

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 FW 74
54H FW

AF

74H AF

PIN CONFIGURATION

AF PACKAGE W PACKAGE
o E K ’:] 2 . S
= E @ x| @
«[] b s 8
- [: = 2 2
-0 - :
-] x :] . -
=[] ]~ [ ]-

Sinotics
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SWITCHING CHARACTERISTICS Ve - 5V, Tp = 25°C

54/74 54/74H
CL=15pF
TEST CONDITIONS Ry =400Q
FROM T0 .
PARAMETER INPUT | OUTPUT |MIN |TYP|MAX |MIN [TYP | MAX |UNIT
Propagation delay time
tpLH Low-to-high through 15 | 30 N/A ns
54/7450,
54/7453
tpHL High-to-low 10 20 N/A ns

Load circuit and typical waveforms are shown at the front of section.

(FOR USE WITH 54/74H52)

SPEED/PACKAGE AVAILABILITY

54H FW

74H AF

PIN CONFIGURATION

AF PACKAGE

=
(1=

W PACKAGE

Vee |4

E Ve

Ve
v

L] BRI EE

FEFFERE

1

(FOR USE WITH 54/74H50, 54/74H53, 54/74H55)

SPEED/PACKAGE AVAILABILITY

54H FW

82

74H AF

PIN CONFIGURATION
A,F PACKAGE W PACKAGE
-0 = ¢ -0 mE
°0 s ~O] =
-0 mE -0 ]+
-0 1= -O# g
- ug -] s
T - -0d -
¢ " t—- -0 -
S{nEtes




SPEED/PACKAGE AVAILABILITY

548 FW 74S AF
SWITCHING CHARACTERISTICS vcg = 5V, T = 25°C
54/74S
C=15pF
TEST CONDITIONS Ry =2800Q
PARAMETER MIN | TYP | MAX | UNIT
Propagation delay time
tpL4  Low-to-high 2 3.5 5.5 ns
‘ CL=50pF
5
tpHL High-to-low 2 3.5 5.5 ns
Cp=50pF
| 55 |

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY
54S FW 74S AF

SWITCHING CHARACTERISTICS v - 5V, Ta - 25°C

54/74S
C=15pF
TEST CONDITIONS Ry =2809Q
PARAMETER MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high 2 5 7.5 ns
C =50pF
8
tpHL High-to-low 2 5.5 8.5 ns
CL=50pF
6.5

Load circuit and typical waveforms are shown at the front of section.

Sinenes

PIN CONFIGURATION

AF,W PACKAGE

INE E Vee

e[2] 3] D

F I__S__ 12| C

Glz n| 8

H E 0] K

in al
GND E: (o] v

positive logic: ABCD + EF + GHI+ JK

PIN CONFIGURATION
AF,W PACKAGE

Nn ] vee
n o
¢ [5] e
o[7] e
W s 10] K
in 7] s

ono 7] v
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54 F.W 74 AF j
AF PACKAGE W PACKAGE

TRUTH TABLE [ ] Vee <[] ] <2
LOGIC cLeaRr [2] E PRESET c[z] )

Jn Kn Qp+1| PRESET CLEAR Q " [5] alc preseT [3] —

0 0 Qp 0 0 1 :

1 0 1 1 0o o 92 [ ] vee [1] 1] ono
(1) : 60 3 : (1’ 5] 0] k4 CLEARE‘ o] @
n

J=Jqdd* K= KyKoK* a E E’ K* s °
n is time prior to clock

1 s time following clock
ﬁmth omzu?sti’r?lg glgt? onNe E El @ fh E: :
SWITCHING CHARACTERISTICS Vi - 5V, Ta = 25°C

54/74
C=15pF
TEST CONDITIONS Ry =4009Q
‘ FROM TO

PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT

fclock Clock frequency ‘ 15 35 MHz

tSetup Input setup time 10 20 ns

tHold Input hold time 0 5 ns

Propagation delay time

tpLH  Low-to-high Clear, 50 ns

Preset

tpHL  High-to-low 50

tpLH  Low-to-high Clock 10 27 50 ns

tpHL  High-to-low 10 18 50

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54H FW 744 AF
TRUTH TABLE
tnh 'n+1
J K Q
0 0 Qn
0 1 0
1 0 1
1 1 Qn
NOTES:

1. J = (J1AJ1B)+ (J2A+J2B)

2. K = (K1A|K1B) + (K2A°K2B)

3. t, = bit time before clock pulse.
4. t, +1 = bit time after clock pulse.
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SWITCHING CHARACTERISTICS V(g - 5V, Ta - 25°C

54/74H

CL=15pF
TEST CONDITIONS R =280Q

FROM TO

PARAMETER INPUT OUTPUT MIN | TYP | MAX UNIT
fclock . Clock frequency 25 30 MHz
Propagation delay time
tpLH  Low-to-high Preset 6 13 ns
tpHL  High-to-low 12 24
tpLH  Low-to-high Clock 6 14 21 ns
tpHL  High-to-low 10 22 27

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54 FW 74 AF
54H FW 74H AF A,F PACKAGE W PACKAGE
TRUTH TABLE 5-0] £0= =0 =3
ln tn+1 ENI:\—I —:]:% §N|:_ r_—*i_j:’z
J K Q =4 Al (15 %"L_—u =i
0 0 Qn A s - % xgh-
0 1 0 =0 tj [ [ ]=0 . 25 -
1 ) 1 o q o J sz g-[] 5 [0
Q 25 3 2o ——
1 1 Qn oo I: B R E :l ox Z [; D of
NOTES: 3. t, = bit time before clock pulse. LA—] .
1. J=J1+J2+J3 . 4. tn, 1 = bit time after clock pulse. ‘E% @0 ‘\‘L—.(—_ :]'h
2. K=K1+K2+K3 ' 5. NC = no internal connection.
SWITCHING CHARACTERISTICS v = 5V, T = 25°C
54/74 54/74H
C=15pF CL=25pF
TEST CONDITIONS Ry =400Q RL=280Q
FROM T0
PARAMETER INPUT OUTPUT MIN TYP MAX MIN TYP MAX UNIT
fClock Clock frequency 15 20 25 30 MHz
tw(Clock) Width of clock
Input pulse
Clock high 20 12 ns
Clock low 47 28
tw(Clear) Width of clear 25 16 ns
Input pulse
tsetup Input setup time ot ot ns
tHold Input hold time ol (1]} ns
Propagation delay time
tPLH Low-to-high Clear 16 25 6 13 ns
tPHL High-to-low 25 40 12 24
tPLH Low-to-high Clock 10 16 25 16 21 ns
tPHL High-to-low 10 25 40 22 27
Load circuit and typical waveforms are shown at the front of section.
S{notics
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54 FW 74 AF
54H FW 744 AF A,F,W PACKAGE
54L.S F.W 74LS AF 1 cLock E ] 19
1cLeaR[?] E G
DESCRIPTION
This monolithic edge-triggered dual J-K flip-flop features individual J, K, clock, and clear 1K E 1_7] 1Q
inputs to each flip-flop. A low logic level at the clear input resets the Q output to a low level
regardless of the levels at the other inputs. With clear inactive (high), a high level at the Vee E 1] ono
clock input enables the J and K inputs and data will be accepted. The logic levels at the J 2 cLock E El
and K inputs may be allowed to change when the clock pulse is high and the bistable will X
perform according to the function table, as long as minimum setup and hold times are ob- 2 cLEAR[4] (5] 20
served. Input data is transferred to the outputs on the negative-going edge of the clock
puise. 2 [7] 5] 2
LOGIC DIAGRAM FUNCTION TABLE (Each Flip-Flop)
: : 54/74, 54/74H 54/74LS73
B INPUTS OUTPUTS INPUTS OUTPUTS
g _><- g CLEAR CLOCK J K| Q [ CLEAR CLOCK J K| a a
. CLEAg L X X X|L H L X X X|L H
K s H o LL{Q Q H I LLigy Q
° 'E[}“’ H o+~ HL|H L H | HLIH L
H o~ LH|L H H | LH{L H
H - H H|TOGGLE H | HH TOGGLE
CLOCK H H x X Qo QO

= irrelevant
| = transition from high to low level
Qg = the level of Q before the indicated input conditions were established.
TOGGLE: Each output changes to the complement of its previous level on each | clock tran-

SWITCHING CHARACTERISTICS vgg - 5V, Ta = 25°C

sition.

H = high level (steady state)
L = low level (steady state)
X

54/74 54/74H 54/74LS
. C=15pF CL=25pF Cp=15pF
TEST CONDITIONS Ry =400Q RL= Rp=2kQ
FROM TO
PARAMETER INPUT OUTPUT | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNIT
fClock Clock frequency 15 20 25 30 30 45 MHz
tw(Clock) Width of clock 20 ns
input pulse
Clock high 20 12
Clock low 47 28
tw(Clear) Width of clear 25 16 25 ns
input pulse
tSetup Input setup time ot ot 20 ns
tHold Input hold time o} 0} 0 ns
Propagation delay time
tPLH Low-to-high Clear 16 25 6 13 1 20 ns
tPHL High-to-low 25 40 12 24 15 30 ns
tPLH Low-to-high Clock 10 16 25 16 21 1 20 ns
tPHL High-to-low 10 25 40 22 27 15 30 ns
Load circuit and typical waveforms are shown at the front of section.
SnOTics
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SPEED/PACKAGE AVAILABILITY

54 FW 74 AF
54H F.W 74H AF
54LS F,W 74LS AF
548 FW 748 AF
DESCRIPTION

These monolithic dual edge-triggered D-type flip-flops feature individual D, clock, preset,
and clear inputs.

Preset and clear inputs are active-low and operate independently of the clock input. When
preset and clear are inactive (high), information at the D input is transferred to the Q output
on the positive-going edge of the clock pulse. Clock triggering occurs at a voltage level of
the clock pulse and is not directly related to the transition time of the positive-going pulse.

When the clock input is at either the high or iow ievel, the D-input signal has no effect at
the output.

FUNCTIONAL BLOCK DIAGRAM (Each Flip-Flop)

PRESET

4, 10)

CLEAR

(1,13) (5, 9)

CLOCK G

O-
3.1

(2,12)

PIN CONFIGURATION
AF, PACKAGE
ceean] ] vee
’DE E CLéAR .
cock [ ] 20
PRESET [ 1] cLdek
1a[E] ] padser
15E 5] 20
GNDE 8] 20
W PACKAGE

ek [+ [14] 1P R
10 [7] 5] 10
1cLr 3] 2] 1T
vee [4] EGND
2cLr 8] 0] 25
20 5] )20
2ck [7] BEL

TRUTH TABLE (Each Flip-Flop)

Inputs Outputs
Preset | Clear Clock D | Q | @
L H X X|H L
H L X X|L H
L L X X | H*| H*
H H t H| H L
H H t  L|L|H
H H L X |1 Qg | Qo

H = high level (steady state) L= low level (steady state)
*This condition is nonstable. It will not remain after clear and
preset return to their inactive (high) state.
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SWITCHING CHARACTERISTICS vgi- 5V, Ta = 25°C

54/74 54/74H 54/74LS 54/74S
Cp=15pF Cp=25pF CL=15pF C=15pF
TEST CONDITIONS Ry =4000Q RL=280Q RpL=2kQ R =280Q
FROM
PARAMETER INPUT | OUTPUT [MIN | TYP | MAX | MIN |TYP |MAX |MIN |[TYP |MAX [MIN (TYP [MAX |[UNIT
fClock Clock frequency 15 |25 35 |43 25 (33 75 |90 MHz
tw(Clock) Width of clock 25
input pulse ) X
Clock high 30" 15 6 ns
Clock low 37 13.5 | 7.3
tw(Clear Width of clear 30 25 25 ns
input pulse
tw(preset) Width of 30 25 25 7 ns
preset input
pulse
tSetup  Input setup time 20t |15 3} ns
High level 10f 25
Low level 15¢ 20
tHold Input hold time 5t |2 5t 5 2| ns
Propagation delay time
tPLH Low-to-high Clear, 25 20 8 |25 5 6 ns
Preset CLK=1
8 [135
CLK=0
tPHL High-to-low 40 30 16 |40 5 8
tpHL Low-to-high Clock 10 |14 |25 4 8.5 (15 8 |25 7 9 ns
tPHL High-to-low 10 |20 |40 13 |20 16 |40 9

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY BLOCK DIAGRAM

54 F 74 BF
54LS FW 74LS BF
DESCRIPTION’

This latch is ideally suited for use as tempo-
rary storage for binary information between
processing units and input/output or indica-
tor units. Information present at a data (D)
input is transferred to the Q output when
the enable (G) is high and the Q output will
follow the data input as long as the enable
remains high. When the enable goes low,
the information (that was present at the
data input at the time the transition oc-
curred) is retained at the Q output until the
enable is permitted to go high.
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PIN CONFIGURATION
e 12 B,F,W PACKAGE
= " wafa ~ 6] 10
‘s ! 1D E 5] 20
3
13 > ol—1s 2o[3] 14] 20
- ENABL%EE T_s]slvasLEG
Vee[s] E] GND
6~——4D Qp——— 10 3DE E 26
S o L) E 10] 3a
a
7 Y S— 4a[s] :9] a0
R} S—
S[ENCE



SWITCHING CHARACTERISTICS v = 5V, Tp = 25°C

TRUTH TABLE (Each Latch)

LOGIC 54/74
54/74 54/74LS ech Latch
ch Latcl
CL=15pF C=15pF ( )
TEST CONDITIONS Ry =4000 R =2kQ tn th+1
FROM TO D Q Q
PARAMETER INPUT | OUTPUT |MIN |TYP|MAX | MIN |TYP | MAX | UNIT ; (1) g
tw Width of enabling 20
pulse NOTES:
1. t, = bit time bef lock pul
tSetup Input setup time 20 2. {141 bi tme after ook puise.

High level : 71 20 3. These voltages are with respect to network ground ter-

Low level 14 | 20 minal
tHold Input hold time 0 54/74L8

High Level 0| 15 -

Low level 0 6 INPUTS OUTPUTS
Propagation delay time D G Q
tpLH Low-to-high D Q 16 | 30 15| 27 | ns
tpyL  High-to-low 14| 25 9 | 17 "; : .'; '|'_'
tpLH  Low-to-high D Q 24 | 40 12|20 | ns X L Q, a,
tpHL High-to-low 71 15 7| 15
tpHL Low-to-high G Q 16 | 30 15 | 27 | ns | JZ[anevel. L= low level
tpHL High-to-low 71 15 14 | 25 Q = the level of Q before the high-to-low transition of G
tpLH Low-to-high G Q 16 | 30 16 | 30 | ns
tpHL High-to-low 7| 15 7] 15 FLIP-FLOP LOGIC DIAGRAM
Load circuit and typical waveforms are shown at the front of section DATA a

TO Q
PARAMETER MEASUREMENT INFORMATION aton ]
Tus | Tus ENABLE
D INPUTJ
10%
G INPUT
(See Note D) 10%
INPUTS OUTPUTS
D G Vee aa
OuTPUTQ
PULSE J RL é RL
—— GENERATOR] | o
(See Note A) @ 1
C_=15pF| (SeeNoteC)
-L- ¢ ;(Sse Note]
VOLTAGE WAVEFORMS = 5 - B)
NOTES: PULSE J_
A. The pulse generators have the following characteristics: = 50 @; for pulse generator ENERATOR]
A, PRR < 500 kHz; for pulse generator B, PRR < | MHz. Positions of D and G input pulses ; B C=15pF
are varied with respect to each other to verify setup times. (See Note A) I {See Note B)
B. C_ includes probe and jig capacitance.
C. All diodes are 1IN3064.
D. When measuring propagation delay times from the D input, the corresponding G input - - - -
must be held high.
E. Vrgt = 1.3V. TEST CIRCUIT
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54 FW 74 B,F
54H FW 74H BF B,F,W PACKAGE
54LS FW 74LS BF
) 1cLock E 5] 1<
DESCRIPTION , eaeser [1] 5] 1o
This monolithic dual J-K flip-flop features individual J, K, clock, and asynchronous preset 1 cLean [3] W) 12
and clear inputs to each flip-flop. The preset or clear inputs, when low, set or reset the out- W] ) ono
puts regardless of the levels at the other inputs. When preset and clear inputs are inactive
(high), a high level at the clock input enables the J and K inputs and data will be accepted. vee [ 7] 2«
The logic levels at the J and K inputs . may be allowed to change when the clock pulse is 2 cLock [5] 7] 20
high and the bistable will perform according to the function table as long as minimum setup
and hoid times are observed. Input data is transferred to the outputs on the negative-going 2 preser [7] 4] 20
edge of the clock pulse. . 2 cLear [5] 5] 20
FUNCTION TABLE (Each Flip Flop) FUNCTIONAL
54/74,54/74H . 54/74LS BLOCK DIAGRAM
INPUTS OUTPUTS INPUTS OUTPUTS K preser a
PRESET CLEAR CLOCK J K| Q@ ) PRESET CLEAR CLOCK J K| @ a
L H X X X|H L L H X X X|H L
H L X X X} L H H L X X XL H
L L X X X|H* H* L L X X X|H* H*
H 'H _~ L L{Q Q H H I L L|lag Q
H H o H L|H L H H } H L|H L i
H H o L H|L H H H | L H|IL H |
H H —— H H| TOGGLE H H } H H | TOGGLE GLaicK - ><
H = high level (steady state) H H H X X|Q Qo [
L = low level (steady state)
X = irrelevant
| ="transition from high to low level
Q_= the level of Q before the indicated steady-state input conditions were established.
TOGGLE: Each output changes to the complement of its previous level on each | clock tran-
sition.
*This conﬁgu:ation is nonstable, that is, it will not persist when preset and clear inputs return
to their inactive (high) level.
1
SWITCHING CHARACTERISTICS Vg - 5V, T - 25°C o
54/74 54/74H 54/74LS
CL=15pF C=25pF Cp=15pF
TEST CONDITIONS R =400Q Rp=2800Q Rp=2kQ
FROM T0
PARAMETER INPUT OUTPUT | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNIT
fCldck Clock frequency 15 20 25 30 30 45 MHz
tw(Clock) Width of clock 20 ns
pulse
Clock high 20 12
Clock low 47 28
tw(Preset) Width of 25 16 25 ns
preset pulse
tw(Clear)  Width of clear 25 16 25 ns
puilse
tSetup Input setup time ot ot 20 ns
tHold Input hold time ol ol o} ns
Propagation delay time
tPLH Low-to-high Clear, 16 25 6 13 11 20 ns
Preset
tPHL High-to-low 25 40 12 24 15 30
tPLH Low-to-high Clock 10 16 25 16 21 11 20
tPHL High-to-low 10 25 40 22 27 15 30

oad circuit and typical waveforms are shown at the front of section.
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54 w
W PACKAGE
SWITCHING CHARACTERISTICS Vg - 5V, Ta - 25°C e
54 -
CL=15pF 2 1
TEST CONDITIONS Ry =400Q -] iy 2=
FROM TO s mE
PARAMETER INPUT OUTPUT MIN | TYP MAX UNIT -] > :] .
tsetup Input setup time O] 8o -
High level 7 20 ns
Low level 14 20
tHold Input hold time ns TRUTH TABLE
High level 0 15* LOGIC
Low level 0 6
Propagation delay time (Each Latch)
tpLy  Low-to-high D Q 16 30 ns tn th+1
tpHL High-to-low 14 25 D Q
tpLy  Low-to-high C Q 16 30 1 1
tpHL  High-to-low 7 15 0 0
Load circuit and typical waveforms are shown on 54/7475 data sheet. NOTES:
*These typical times indicate that period occurring prior to the fall of clock pulse (to) below 1.5V when data at the D input will 1.ty = bit time before clock pulse.
still be recognized and stored. 2. tn+1 = bit time after clock pulse

3. These voltages are with respect to network ground ter-
minal.

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54LS FW 74LS AF

AF,W PACKAGE
DESCRIPTION croex[] )
This monolithic dual J-K edge-triggered flip-flop features individual J, K, and preset inputs preseT 1[Z] %] 10
plus common clock and common clear inputs. The preset or clear inputs, when low, set or _
reset the outputs regardless of the levels at the other inputs. When preset and clear inputs L] [2)a
are inactive (high), a high level at the clock input enables the J and K inputs and data will vee [+ ] ano

be accepted. The logic levels at the J and K inputs may be allowed to change when the

clock pulse is high and the bistable will perform according to the function table as long as cvean[:] o] =
minimum setup and hold times are observed. Input data is transferred to the outputs on the preseT 26 BES
negative-going edge of the clock pulse. «[F] 3] 20

FUNCTIONAL BLOCK DIAGRAM (Each Flip-Flop)

X,

Qo E : -0 a

PRESET O- -O CLEAR

K ——0 J

! ir

cLock TOOTHER
FLIP-FLOP

Gilnotis 91

LOGIC



FUNCTION TABLE (Each Flip-Flop)

INPUTS - OUTPUTS
PRESET CLEAR CLOCK J K Q )
L H X X X H L
H L X X X L H
L L X X X H* H*
H H | L L Q, Q
H H ! H L W °
H H l L H L H
H H ! H H TOGGLE
H H H X X Qo Qo

H = high level (steady state)
L = low level (steady state)

X = irrelevant

| = transition from high to low level
Qq= the level of Q before the indicated steady-state input conditions were established

TOGGLE: Each output changes to the complement of its previous level on each | clock tran-

sition.

*This configuration is nonstable, that is, it will not persist when preset and clear inputs return

to their inactive (high) level.

SWITCHING CHARACTERISTICS v - 5V, T, - 25°C

LIMITS
PARAMETER TEST CONDITIONS MIN | TYP| MAX| UNIT
fCI ock Cl?ck frequency 30 45 MHz
tw(Clock) Wfdth of clock pulse (high) 20 ns
tw(Preset) Width of preset pulse (low) 25 ns
'w(Clear) Width of clear pulse (low) CL = 15pF, RL = 2kQ 25 ns
tSetup Input setup time 20| ns
tHold Input hold time o} ns
toLH Propagation delay time, low-to-high-level
output from clear, preset or clock (as appropriate) 1 20 ns
touL Propagation delay time, high-to-low-level
output from clear, preset or clock (as appropriate) 15 30 ns

Load circuit and typical waveforms are shown at the front of book.

PIN CONFIGURATION

SPEED/PACKAGE AVAILABILITY
54 EW 74 AF
AF PACKAGE W PACKAGE
TRUTH TABLE '
CN | B | A |Caq | T | 2 e[ 4] vee ac[1] ] a*
o oo 1 1]o0 selz] 2] e2 sl <] a2
0o (o |1 1 o |1 cn 5] 2] 8y 82 3] 2] A,
SRR P R = N < e B
1 oo 1 0 | 1 =[s 1] A° 8 [¢] 0] £
1 0 1 0 1 0 [ ol ,;2 ac [5] s
1 1]o0 0 1] 0 ) L
1 1 1 0 0 3 GNDE 5] A4 cal7 =] St
NOTES:

1A= A"+Ay B = B* By where A* = Aj+Ay B* =

By+Ba.

2. When A* or B* are used as inputs, A and By respective-
ly, must be connected to GND.
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SWITCHING CHARACTERISTICS v¢g = 5V, Ta = 25°C

54/74
Cp=15pF
TEST CONDITIONS Ry =780Q
; FROM TO
PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high Cn Cn+1 13 ns
tpHL  High-to-low 8
tprH  Low-to-high Bc Cp+1 18 25
tpHL  High-to-low 38 55
CL=15pF
TEST CONDITIONS RL - 4000
tpLH  Low-to-high Ac z 52 70
tpHL  High-to-low _ 62 80
tpLH  Low-to-high Bc z 38
tpyL  High-to-low 56
TEST CONDITIONS CL=15pF
tpLH  Low-to-high Aq A* 48 65
tpHL  High-to-low 17
tpLH  Low-to-high B4 B* 48
tpHL  High-to-low 17

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY BLOCK DIAGRAM

54 FW
54LS FW

74 B,F
74LS BF

PIN CONFIGURATION
54/74 B,F,W PACKAGE
& -/

Fee aa[1] 6] B2
AzBz

AzBa

KB e [14] ca
Az8:

L5 e3[4] [13] co
E o
R7782 Vee E E‘ GND
A5

ABa Ezlg [11] 81
Az¥B3

AgBs B2 E 1—21 A1
s D A2 E E] 21
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SWITCHING CHARACTERISTICS v¢g = 5V, Tp = 25°C FUNCTION TABLE
54/74 54/74LS OUTPUT
Cy=50pF Cp=15pF | WHEN WHEN
TEST CONDITIONS R =400 Ry =2k INPUT CO-=L CO=H
FROM TO WHEN WHEN
PARAMETER INPUT | OUTPUT |[MIN |TYP | MAX |MIN |TYP | MAX | UNIT C2-L C2=-H
A1 |B1 |A2 |B2] 21 |Z2|C2 |21 [z2 |C2
Propagation delay time A3 B3l AslBal z3| 24| ca| =3 4| ca
tpLH Low-to-high Co 1 23 | 34 ns clele el lelelm el o
tpLH Low-to-high Co 2 24 | 35 L{H{L]|L|H|L]L|L]|H|L
tpyL High-to-low 22 | 35 t E h :: t : :: : : ::
tpLH Low-to-high Co 3 30 | 50 vl ol O Il v O il B e
tpHL High-to-low 24 | 40 LHIH|L|H|H|[L|L L]
tPLH Low-to-high Co 4 30 | 50 H|H|H|L|L|[L|{H|[H]|L]|H
tpHL High-to-low 28 | 50 LIL|{L|H{L|HILIH]H|L
tpLH Low-to-high A2,Ba 2 40 HIL|L|H|HIH|L|LJLIH
tpHL High-to-low 35 LIHILIHIHHPLAL L H
HIHJLH|L]|JL|{H|H]|L|H
tpLH Low-to-high A4.By 4 40 L{L|H|H|{L|L|H]|H]|L|H
tpHL High-to-low 35 HIL|/H|H|H|L|H|L]|H|H
TEST CONDITIONS CL - 50pF LIHIHIHIHJLIHIL HIH
R = 780 HI{HIH|H|L|H]{H|H|[H|H
. H = high level, L = low level
tPLH LOW-‘O-hlgh CO C4 12 20 n 17 NOTE: Input conditions at A1, B1, A, B2, and CO are used
tpHL High-to-low 12| 20 117 to determine outputs 21-and 22 and the value of the
tpLH Low-to-high Co Any = 16 | 24 internal carry C2. The values at C2, A3, B3, A4, and
. B4, are then used to determine outputs 23, 24, and
tpHL High-to-low 15 | 24 ca. ,
tpLH Low-to-high A;.Bj Zi 15 | 24
tpHL High-to-low 15 | 24
tpLH Low-to-high A;.Bj Cq4 1| 17
tpHL High-to-low i 12 | 17
Load circuit and typical waveforms are shown at the front of section.
LOGIC DIAGRAM
54/74
C W
;"‘I g ks
A @8 i B
Gy
B1 AeB; “‘—"—‘-“\——}D_O:Z
A2 (2 B2
A2 0——g
. D

a3 () 8y

o
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LOGIC DIAGRAM

54/74LS

ce

as)
¥

@

SPEED/PACKAGE AVAILABILITY

54 FW 74 BF
54L8 F,W 74LS BF
548 F.W 748 BF
DESCRIPTION

This four-bit magnitude comparator performs comparison of straight binary and straight
BCD (8-4-2-1) codes. Three fully decoded decisions about two 4-bit words (A, B) are made
and are externally available at three outputs. These devices are fully expandable to any
number of bits without external gates. Words of greater length may be compared by con-
necting comparators in cascade. The A > B, A < B and A = B outputs of a stage handling
less-significant bits are connected to the corresponding A > B, A < B, and A = B inputs of
the next stage handling more-significant bits. The stage handling the least-significant bits
must have a high-level voltage applied to the A = B input. The cascading path is imple-
mented with only a two-gate-level delay to reduce overall comparison times for long words.
An alternate method of cascading which further reduces the comparison time is shown in
the typical application data.

Sinotics

PIN CONFIGURATION
B,F,W PACKAGE
N\
e BsE 6]V e
a< BE [15] a3
CASCADE
WPUTS | a-a[3] [13]s3
ol e | 223
A>s[5] 12] A1
outeuts| o] e
A<a[7] [10] a0
eno[e] 9] 8o J




B ————————————— = = ——————————————

FUNCTION TABLE

COMPARING CASCADING
INPUTS INPUTS OUTPUTS
A3,B3 | A2,B2 | A1,B1 | AO,BO |A>B A<B A-B|A>B A<B A-=8B
A3 > B3 X X X X X X H L L
A3 < B3 X X X X X X L H L
A3 = B3 |A2 > B2 X X X X X H L L
A3 = B3 |A2 < B2 X X X X X L H L
A3 =B2 |A2=B2 [A1>B1 X X X X H L L
A3 = B3 |A2 = B2 | A1 < B1 X X X X L H L
A3 =B3 |A2=B2 |A1=B1|A0> B0 X X X H L L
A3 =B3 |A2=B2 |A1=B1|A0< B0 X X X L H L
A3 =B3 [A2=B2 [A1=B1|A0=B0 H L L H L L
A3 =B3 |[A2=B2 |A1=B1|A0=B0 L H L L H L
A3 =B3 |A2=B2 |A1=B1|A0=B0 L L H L L H
A3 = B3 |A2=B2 |A1=B1|A0=B0 X X H L L H
A3 =B3 |A2=B2 |A1=B1|AC =80 H H L L L L
A3 =B3 |A2=B2 |A1=B1|A0 =80 L L L H H L
H = high level, L = low level, X = irrelevant
SWITCHING CHARACTERISTICS v(c = 5V, Ta = 25°C
54/74 54/74LS 54/74S
CL=15pF CL=15pF Cp = 15pF
TEST CONDITIONS R =400Q RpL=2kQ R =2800Q
FROM TO ' NUMBER OF
PARAMETER INPUT | OUTPUT |MIN [ TYP | MAX | MIN | TYP | MAX |MIN |TYP | MAX GATE LEVELS |UNIT
Propagation delay time
tPLH Low-to-high Any AB | A>B,A<B 7 14 5 1 ns
tPHL High-to-low 1 11 5.5
tpLH Low-to-high 12 19 75 2
tPHL High-to-low - 15 15 7
tPLH Low-to-high 17 26 24 36 10.5.| 16 3
tPHL High-to-low 20 30 20 30 1 16.5
tPLH Low-to-high ‘Any A,B A=B 23 35 23 40 12 18 4
tPHL High-to-low 20 30 20 30 11 16.5
tPLH Low-to-high A<B,A=B A>B 7 1 14 22 5 75 1
tPHL High-to-low 11 17 1 17 55| 85
tPLH Low-to-high A=B A=B 13 20 13 20 7 10.5 1
tPHL High-to-low 1 17 1 17 5 75
tPLH Low-to-high A>B,A=B A<B 7 1 14 22 5 75 1
tPHL High-to-low " 17 1 17 55| 85

g
Load circuit and typical waveforms are shown at the front of section.
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BLOCK DIAGRAM

A2

TYPICAL APPLICATION DATA
COMPARISON OF TWO N-BIT WORDS
This application demonstrates how these magnitude comparators
can be cascaded to compare longer words. The example illustrated
shows the comparison of two 24-bit words; however, the design is
expandable to n-bits. As an example, one comparator can be used
with five of the 24-bit comparators illustrated to expand the word
length to 120-bits. Typical comparison times for various word
lengths using the 54/74LS85 are:
WORD NUMBER
LENGTH OF PKGS
1-4 bits 1 24 ns
5-24 bits 2-6 48 ns
25-120 bits 8-31 72 ns
WeuTS
{MSB) B23 B3
o
A22 A2
821 B1 A B
a2 A ‘aes f—nc
B20 B0 A
A20 A0
o1 Ao
Le——qA-=8
A9 AB
B18 B3
A8 A3
B17 ——r—{B2
A7 — A2 _
e P e
o 50 as
A5 ———J A0
B14 e JA<B
L—dJA=B
A4 A>B
n—Js =F
812 B2 Az
i o = nca] UVt
P8 f— e el s 1 =
A10 A0 — A0
B9 A<B A<B
L—JA-B —
A9 A>B ’— A>B
pr— 4
87 B2
A7 A2
B6 B1 A<B
A6 A1 A=B —NC
B85 B0 A>B
AS AD
B4 A<B
L—JA=B
s s
B3 B3
A3 A3
B2 B2
A2 A2
B1 B1 AB
A’ A1 A=B
(LSB) BO BO A-B
%o
L JAa'B
HeJA-B
L—JA B
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SPEED/PACKAGE AVAILABILITY

54 FW 74 AF
54LS FW 74LS AF
545 FW 748 AF
FUNCTION TABLE
"INPUTS | OUTPUT

A B Y

L L L

L H H

H L H

H H L

H= high level, L = low level

SWITCHING CHARACTERISTICS V¢ - 5V, Tp - 25°C

PIN CONFIGURATION
‘ AF,W PACKAGE

a[] o Favee
‘ m[z@ B
2a[7] ]+
Eﬁ [
s @3
oo [7] [5]av
posmvslogic:YsA‘@B=ﬁ+K§

54/74 54/74LS 54/74S
Ci=15pF Cp=15pF Cy=15pF
TEST CONDITIONS Ry =400Q Rp=2k RL=280
FROM TO .

PARAMETER INPUT OUTPUT | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time AorB
tPLH Low-to-high Other 15 23 12 23 7 10.5 ns

input low
tPHL High-to-low AorB 1" 17 10 17 6.5 10
tPLH Low-to-high Other 18 30 10 30 7 10.5

input high
tPHL High-to-low 13 22 18 22 6.5 10

Load circuit and typical waveforms are shown at the front of section.
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SPEED/PACKAGE AVAILABILITY
74

NOTE: For specific electrical data, refer to 82523/ 123 data

sheet in Memories section.

LOGIC DIAGRAM PIN CONFIGURATION

32x8
ARRAY

B,F PACKAGE

Og
i
ot
295

‘g
z
$

st

g
€

v

vl

g
v

£t

gy

nnnonono

Sg
9
i
v

[N R I G R I

6
ig

SPEED/PACKAGE AVAILABILITY
74

NOTE: For specific electrical data, refer to 82523/123 in

Bipolar Memories section.

LOGIC DIAGRAM

ADDRESS
DECODING

Ay —=f
Ay —]
Az —]

CE ~—u

CHIP
ENABLE

GRS
S
G
S,

READ
WRITE

RE —o]
READ ENABLE
BIT1

T3 BIT4

fy o

L, Dz? L-, 03? Ju 043 s

T
DATA IN AND OUT

S{nEtics

PIN CONFIGURATION
B,F PACKAGE
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SPEED/PACKAGE AVAILABILITY BLOCK DIAGRAM 54LS/74LS PIN CONFIGURATION
54 FW 74 AF g 15
54LS FW ‘74l AF SpETED oy 54/74
. . v 12 g, AF,W PACKAGE
14
DESCRIPTION oA °“ ‘
This monolithic counter contains four mas-. : a3. = Ux»8
ter-slave flip-flops and additional gating to . . 3 N
provide a divide-by-two counter and a L', % iy e 5
three-stage binary counter for which the eyt e L cx go[] P e
count cycle length is divide-by-five. £ . R
The 54/74LS90 also has a gated zero reset -0 A=
and gated set-to-nine inputs for use in BCD ( [z l =2
nine’s complement applications. R £a[] -
To use its maximum count length of this cx ' EE .
counter, the B input is connected to the Qp . -0 e d{ 1=
output. The input count pulses are applied
to input A and the outputs are as described
in the function table. A symmetrical divide-
by-ten count can be obtained by connecting s aleltap
the Qp output to the A input and applying “U I
the input count to the B input which gives a . T 54L8/74LS
divide-by-ten square wave at output Qa, N D = AF,W PACKAGE
' -/
NPUT B[7] [a]ineuT A
R,
PARAMETER MEASUREMENT INFORMATION o[z} [13]ne
Ro(2)[3] 2],
nc[4] 11 ap
______________________ W Vee[5] 10]eno
Vre Vief (See Note C)
(:934’?3:5% N w:_. -2 i ov Ro(1) 6] [9]ag
Ry(2) [7] [5]ac

— o —— e
RESET 7O
0 INPUTS j Viet NVret 2 52 ov
(See Note A) <€ e

tsetup — tw(clock)

— — — ——3V
CLOCK A ka Vref ‘Vref eref
INPUT ov
‘ PLH o Measure |‘PLH tPHL Measure at try2
. at toy
v 3____\ y 3.._4_3_\/ — —VoH
OUTPUT Qp Vyef ref Vyef ref ref
AND et " : N vou
CLOCK B INPUT tPHL tPHL tPLH Measure at tnsz tppy Measure
b))} n+4
OUTPUT 0g =1 -t ¢é —VoH
(See Note B) Vret Vret oy Vref Nﬁvrel
- VoL
¢é
tPHL PHL tPLH Measure at tn+4 tpHL Measure
attnig
OUTPUT O s R e
(See Note B) Vef Veat \ 15V
by} Vi
¢ oL
e Measure
tPLH Measure at g N tpr:l g:wu
/ ¢ \
Vref Vyef N'sY
OUTPUT Qp, <2 VoL

C. Vigf = 1.3V.

VOLTAGE WAVEFORMS

A. Each reset input is tested separately with the other reset at 4.5 V.
B. Reference waveforms are shown with dashed lines.

Load circuit is shown at front of section (for totem pole outputs).
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SWITCHING CHARACTERISTICS v - 5V, Tp = 25°C

54/74 54/74LS
CL=15pF C=15pF
TEST CONDITIONS R =400Q RL=2kQ
FROM TO
PARAMETER INPUT | OUTPUT |MIN |TYP|MAX |MIN |TYP |MAX [UNIT
fcount  Count frequency 10 | 18 MHz
A QA 32 | 42
B Qp 16
tw(Clock) Width of 50 ns
clock pulse A Q 15
B Q 30
Reset Q 15
tw(Reset) Width of 50 25 ns
reset pulse
Propagation delay time
tpLH Low-to-high (':"p“tt Q¢ 60 | 100 ns
oun
tPHL High-to-low Pulse 60 | 100
tpLH  Low-to-high A Qa 10 | 16
tPHL High-to-low 12 | 18
tPLH Low-to-high A Qp 32 | 48
tpHL,.  High-to-low 34 | 50
tptH  Low-to-high B Qp 10 | 16
tPHL High-to-low 14 21
tpH  Low-to-high B Qg 21 | 32
tPHL High-to-low 23 | 35
tpLH  Low-to-high B Qp 21 | 32
tpHL  High-to-low 23 | 35
tPHL High-to-low Set-to-0 Any 26 | 40
tpLH Low-to-high Set-to-9| Qa.Qp 20 | 30
tPHL High-to-low Set-to-9| Qp.Qc 26 | 40
Load circuit and typical waveforms shown at front of section .
BCD COUNT SEQUENCE BI-QUINARY (5-2)
(See Note A) (See Note B) RESET/COUNT FUNCTION TABLE
COUNT OUTPUT COUNT OUTPUT RESET INPUTS OUTPUT
9 0 95 0Q, a 9, Qg Qg Rory Po Pan Poar | % % % %
0 L L L L 0 L L L L H H L X L L L L
1 L L L H 1 L L L H H H X L L L L L
2 L L H L 2 L L H L X X H H H L L H
3 L L H H 3 L L H H X L X L COUNT
4 L H L L 4 L H L L L X L X COUNT
5 L H L H 5 H L L L L X X L COUNT
6 L H H L 6 H L L H X L L X COUNT
7 L H H H 7 H L H L NOTES
8 H L L L 8 H L H H :
A. Output Qp i ted to input B for BCD count.
9 H L L H 9 H H L L B. 0:«&1 o,‘:,‘é connoctsd to n'.?&'fmfg bi-qu;‘;ur;‘ count.

SnonEs

C. Output Qp is connected to input B.
D. H = high level, L = low level, X = irrelevant
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54 F.W 74 AF
AF PACKAGE W PACKAGE
z-] U )ze z- [ J=zo
) E —: a0 . ge L__ :] ae
3w [: :] B> g I: j s>
&[] []-- -k g-=
fal] g[s g [z
s ]I s 20 -
] p oz 5~ [ ]=8
SWITCHING CHARACTERISTICS vge = 5V, Ta = 25°C TRUTH TABLE
th tn+8
CL=15pF A B Q
TEST CONDITIONS RL=400Q 0 0 0
0 1 0
PARAMETER MIN MAX | UNIT 1 0 0
fMax 10 MHz 1 1 1
Propagation delay time NOTES:
tpLH  Low-to-high 40 ns 1. ty = bit time before clock pulse.
tpHL High-to-low 40 2. ty+8 = bit time after 8 clock pulse.

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY BLOCK DIAGRAM PIN CONFIGURATION
54 FW 74 AF —/ .
. Ja ™ AF,W PACKAGE
INPUT A ————————f CK
. N\
DESCR'PT'ON INPUT BE E INPUT A
This monolithic counter contains four mas- — ne[z] [13] ne
ter-slave flip-flops and additional gating to s of—ettag
provide a divide-by-two counter and a three puT B! cKk ne[3] BEN
stage binary counter for which the count K L
cycle length is divide-by-six. —?—‘ nel4] 1'1jC8
To use its maximum count length of this vee[3] 7o) eno
counter, the B input is connected to the Qp L"‘ '0' 9
output. The input count pulses are applied L ch c “omlz [9]ac
to input A and the outputs are as described « sl R N
in the function table. o@[7] 2]
J a 8 Qp
cK
K
Rg o
The J and K inputs shown without connection for reference only
and are functionally at a high level.
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SWITCHING CHARACTERISTICS v - 5V, Tp = 25°C

54/74 54/74LS
Cr=15pF Cp=15pF
TEST CONDITIONS RL=400 Rp =2k
FROM TO )
PARAMETER INPUT | OUTPUT |MIN |TYP|MAX |MIN TYP| MAX | UNIT
fcount Count frequency 10 | 18 MHx |
A Qa 32 | 42
B Qg 16
tw Width of pulse A Q 15 ns
B Q 30
Reset Q 15
tsetup Input setup time 25 ns
Propagation delay time Input
tpLH  Low-to-high Qp 60 | 100 ns
t High-to-low Count 60 | 100
PHL  High-to-lo Pulse
tpLH  Low-to-high A Qa 10 16
tpHL  High-to-low 12 18
tpLH  Low-to-high A Qp 32 | 48
tpyL  High-to-low 34 | 50
tpLH  Low-to-high B Qg 10 | 16
tpHL  High-to-low 14 | 21
tpLH  Low-to-high B Qc 10 | 16
tpHL  High-to-low 14 | 21
tpLH  Low-to-high B Qp 21 | 32
tpHL  High-to-low 23 | 35
tpyL  High-to-low Set-to-0 Any 26 | 40
PARAMETER MEASUREMENT INFORMATION
————————————————————— —_3V
RESET TO Fv,,, TVM (See Note C)
9 INPUTS. e -l oV
(Sea Note A) tsetup
RESET TO Fa —V..v_ N —
(5o Nt A1 o 2 —2
teptup—= tw(clock) v
c:'r?:t:(TA / 5\3& ;VN( ; Vref ‘Vref o
PLH tPHL Mea PLH tPHL Measure at ti2
2T /T
ref v .V,
0"1:#; [ Vet f Vet et k vef Vo
CLOCK B INPUT tPHL tPHL PLH Measure at tys2 tpy Measure
OUTPUT Qg =1 -r 22 ‘—’l "‘V:)t:lmd
(See Note B) Vref l"ref Vref y,\v:,f
. 3 VoL
tPHL PHL [*—21tpLH Measure at tneq [l tpra, Measure
OUTPUT Qg et 2 —VoH
(See Note B) Vret }v,,f 3K1__r:v
—0¢ VoL
PLH Measure at tntg > (p“L"w‘e‘:l‘;Cz
v 0& \ VoH
ouTPUT 0p il 2 Vet N=Vor

NOTES:

VOLTAGE WAVEFORMS

A. Each reset input is tested separately with the other reset at 4.5 V.
B. Reference waveforms are shown with dashed lines.

C. Vif =18 V.

Load circuit shown at front of book (for totem pole outputs).

Ei!lm

RESET/COUNT
FUNCTION TABLE
RESET INPUTS OUTPUT
Roey  Poz) | 9 9 % %a
H H L L L L
L X COUNT
X L COUNT
COUNT SEQUENCE
COUNT OUTPUT
Qp 9. Qg Q,
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 H L L L
7 H L L H
8 H L H L
9 H L H H
10 H H L L
1 H H L H
Output Q4 is connected to Input B.
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SPEED/PACKAGE AVAILABILITY ' BLOCK DIAGRAM PIN CONFIGURATION . -
54  AFW 74 AF o A T 54/74
54LS F,W 74LS AF input A 140 K AF,W PACKAGE
f : K X
DESCRIPTION INPUT [1]
This monolithic counter contains four mas- , do@ A E .
ter-slave flip-flops and additional gating to weurs Kk % oLy
provide a divide-by-two counter and a three K Ro(2) [
stage binary counter for which the count
cycle length is divide-by-eight. NC {4
To use its maximum count length of this ' B o vee [s
counter, the B input is connected to the Qa oK
output. The input count pulses are applied K NClse
to input A and the outputs are as described wel?
in the function table. an
$§ Qp————ap
CK
. K
Ro(1) 2 54/74LS
o AF,W PACKAGE
ot st encioaiy s i o U/ :
e inPUT B[1] [12]inPUT A
Ron[2] 13]ne
SWITCHING CHARACTERISTICS v = 5V, T = 25°C
“o(z)E EOA
54/74 54/74LS L
CL-15pF CL-15pF nels i %o
TEST CONDITIONS R =4000Q Rp=2kQ vee[s] [10] ono
FROM TO0 we[3] —a
PARAMETER INPUT | OUTPUT |[MIN|TYP|MAX |MIN |TYP|MAX | UNIT ) [5]°s
fCount Count frequency 10 | 18 MHz nel[7] [s]oc
A Qa 32 | 42
B Qs 16 COUNT SEQUENCE
tw Width of pulse 50 ns
A Q 15 OUTPUT
B Q 30 COUNT Qp Q¢ G 0
Reset Q 50 15 Py L L L
tgetup InPut setup time 25 ns 1 L L L H
2 L L H L
Propagation delay time Input 3 L L H H
tpLH  Low-to-high Qp 75 | 135 ns
tpL  High-to-low Count 75 | 135 4 L. H L L
HL Pulse 5 L H L H
tpLtH  Low-to-high A Qa 10 | 16 6 L H H L
tPHL ngh-to«low 12 18 7 L H H H
tpLH  Low-to-high A Qp 46 | 70 8 H L L L
tpHL  High-to-low 46 | 70 9 H L L H
tpLH  Low-to-high B Qp 10 16 10 H L.v H L
tpHL  High-to-low 14 21 1 H L H H
. 12 H H L L
tpLH  Low-to-high B Qg 21 | 32 13 H H L H
‘|tpHL  High-to-low 23 | 35 14 H ‘H H L
tpLH  Low-to-high B Qo 34 | 51 15 H_H H H
tpHL  High-to-low 34 | 51 Output Qp is connected to input B.
tpHL  High-to-low Set-to-0 Any 26 | 40 RESET/COUNT FUNCTION TABLE
’ " RESET INPUTS OUTPUT
Ro(1) Ro2) (Qp Qc QB Qa
H H L L L L
L X COUNT
X L COUNT
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PARAMETER MEASUREMENT INFORMATION

RESET TO 9

NOTES:

A. Each reset input is tested separately with the other reset at 4.5 V.
B. Reterence wavetorms are shown with dashed lines.

C. Vigr=18V.

Load circuit shown at front of book (for totem pole outputs).

SPEED/PACKAGE AVAILABILITY

INPUTS Vo
{See Notes A} s " .
satup———=e]
RESET 70 0 _——d e 3v
INPUTS A Vret RVrot
(See Notes A}
tsotup>] —tw(clock) v
CLOCK A wlkN, I\ ST
of A-Vref N Vref ‘Vr-f
INPUTS / X : o ol o, N o
tPLH tPHL easure 2
OUTPUT Q, ot tn+ h " -~ —Vou
A V, Vref Vet V, A Vref
CLOCK ! et NI vor
B —
INPUT tPHL PHL PLH 8 thig, e tPHLMozsure o tr 4
— st I H
OUTPUT Qg Vref Viof et e
(See Notes B) N Massure k VoL
tPHL tPHL '_:‘}‘PLH attntd "!’}tpr
pu— - -
ol ) Vet Vref Vret 15V
(See Notes B) ‘ VoL
tpLH| tpHL| PLHMeasure at tnig { 'P‘IIiL Wascaro a1 1,516
l:_._...g__ —VoH
OUTPUT Qp 7 Vret Vref Vet 15://
oL
VOLTAGE WAVEFORMS
VOLTAGE WAVEFORMS

54 FW 74 BF
PRESETS
T 1
[o17 0 2A ?15 ?23 o1c o2 o 20
PRESET ZO—D I T T
PRESET 10__>_J
PRESET PRESET PRESET PRESET | outpuT
s Alb—s 8| s cpb—s D
o] cLock cLock 0 cLock cLock
SERIAL R Al R R c R [
INPUT CLEAR CLEAR CLEAR

CLOCK

CLEAR

Yy

PIN CONFIGURATION

PRESET

ia [ 1
1B E
1C E
g o
vee [
PR1E
ser. i 7]
crock [i]

1D

B,F,W PACKAGE

B

GND

PR 2D

CLEAR

OUTPUT
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SWITCHING CHARACTERISTICS Vge = 5V, Ta = 25°C

54/74
C=15pF
TEST CONDITIONS Ry =400Q
FROM T0

PARAMETER INPUT OUTPUT | MIN [ TYP | MAX [ UNIT
fClock Clock frequency 10 MHz
tw(Clock) Width of clock 35 ns

pulse :
tw(Clear & Preset)Width 30 ns

of clear and

preset puise
tsetup Input setup time

High level 35 ns

Low level 25
tHold Input hold time 0 ns
Propagation delay time
tPLH Low-to-high Clock 25 40 ns
tPHL High-to-low 25 40
tPLH Low-to-high Preset 35
tPHL High-to-low Clear 40

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 F 74 AF
54LS F.W 74LS AF
DESCRIPTION

This 4-bit register features parallel and serial inputs, parallel outputs, mode control, and
two clock inputs. The register has three modes of operation:

Parallel (broadside) load
Shift right (the direction Qp toward Qp)
Shift left (the direction Qp toward Qp)

Parallel loading is accomplished by applying the four bits of data and taking the mode con-
trol input high. The data is loaded into the associated flip-flops and appears at the outputs
after the high-to-low transition of the clock-2 input. During loading, the entry of serial data
is inhibited.

Shift right is accomplished on the high-to-low transition of clock 1 when the mode control is
low; shift left is accomplished on the high-to-low transition of clock 2 when the mode con-
trol is high by connecting the output of each flip-flop to the parallel input of the previous
flip-flop (QD to input C, etc.) and serial data is entered at input D. The clock input may be
applied commonly to clock 1 and clock 2 if both modes can be clocked from the same
source. Changes at the mode control input should normally be made while both clock in-
puts are low; however, conditions described in the last three lines of the function table will
also ensure that register contents are protected.
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PIN CONFIGURATION
AF,W PACKAGE
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BLOCK DIAGRAM FUNCTION TABLE
INPUTS OUTPUTS
MODE CLOCKS PARALLEL

CONTROL| 2(L) 1(R) | SERIAL A B € Dlas ag O¢c @p
H H X X X X X X |1Qap0 QB0 Qco Qpo

H ! X X a b c d a b ¢ d

H ) X X Qg+ Qg+ Qp* d |QpphQcn Qpp  d
o Lm L L H X X X X X |Qa0 @0 Qco Qpo
; L X | H X X X X | H Qap QBn Qcn
e 1 L L X X X X X |Qa0 Qo Qco Qpo
e ! L L X X X X X |Qa0 QB0 Qco Qpo
! L H X X X X X |Qao QB0 Qco Qpo
E t H L X X X X X |Qao Qo Qco Qpo
t H H X X X X X 1Qao QBo Qco Qpo

6

MODE  SERIAL
CONTROL INPUT

1 i &

cLock cLock
LEFT SHIFT RIGHT SHIFT

*Shifting left requires external connection of Qg to A, Q¢ to B, and Qp to C. Serial data is entered at input D,

H = high level (steady state), L = low level (steady state), X = irrelevant (any input, including transitions)
= transition from high to low level, 1 = transition from low to high level

a, b, ¢, d = the level of steady-state input at Inputs A, B, C, or D, respectively.

Qap, Qo Qco: Qpg = the level of Qa, Qg, Qg or Qp, respectively, before the indicated steady state input conditions were

established.

Qan Qgpe Qg Qpn = the level of Qa, Qg, Q. or Qp, respectively, before the most-recent | transition of the clock.

SWITCHING CHARACTERISTICS v = 5V, Tp = 25°C

54/74 54/74LS
Cp=15pF CL=15pF
TEST CONDITIONS R =400Q RL=2kQ
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | UNIT
fMax 25 | 36 25 | 36 MHz
tw(Clock)  Width of clock pulse (54) 25 ns
20 10
(74)
15 10
tSetup Input setup time 10 20} ns
tHold Input hold time 0 10} ns
tEnable 1 Time to enable clock 1 | 15 20} ns
tEnable 2 Time to enable clock 2 | 15 20} ns
tinhibit 1 Time to enable clock 1 5 20t ns
tinhibit 2  Time to inhibit clock 2 5 20t ns
Propagation delay time
tPLH Low-to-high (CLK) 18 27 18 27 ns
tPHL High-to-low (CLK) 21 | 32 21 | 82

sinenes
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PARAMETER MEASUREMENT INFORMATION

______ 3v .
—— — — — =V,
DATA o N\ refisee Note Bl . Ccsemar /T \ / \ : ™
INPUT 10% ov INPUT ViL
MODE ViH
thold CONTROL \ / \ /
' NPUT Nt A N L viL
\—— 3V tenable 1 % tinhibit1 Vi
CLOCK 1 v, Vet CLOCK v
S tenable 2
tw(clock) CLOCK 2 tinhibit Zh———jv ﬁ — — —
ref V, / \
Vou INPUT Nt viL
OUTPUTS v ; /____\ /_—Y_: Vou
0a.08.0c.0r Gp / ref o VoL Qp OUTPUT, Vou
tPHL PLH
SWITCHING TIMES CLOCK ENABLE/INHIBIT TIMES
NOTES: NOTES:
A. When testing fiock vary PRR. ty(Data) Z 20 ns. ty(Giock) Z 15 ns. A. Input A is at a low level.
B. Vygr = 1.3v B. Vigt = 1.3V.

Load circuit shown at front of book (totem pole outputs).

SPEED/PACKAGE AVAILABILITY
54 FW' 74  BF

54LS FW 74LS BF
DESCRIPTION

This shift register consists of five R-S master-slave flip-flops connected to perform parallel-
to-serial or serial-to-parallel conversion of binary data. Since both inputs and outputs for all
flip-flops are accessible, parallel-in/parallel-out or serial-in/serial-out operation may be per-
formed.

All flip-flops are simultaneously set to a low output level by applying a low-level voltage to
the clear input while the preset is inactive (low). Clearing is independent of the level of the
clock input.

The register may be parallel loaded by using the clear input in conjunction with the preset
inputs. After clearing all stages to low output levels, data to be loaded is applied to the indi-
vidual preset inputs (A, B, C, D, and E) and a high-level load pulse is applied to the preset
enable input. Presetting like clearing is independent of the level of the clock input.

Transfer of information to the outputs occurs on the positive-going edge of the clock pulse.
The proper information must be set up at the R-S inputs of each flip-flop prior to the rising
edge of the clock input waveform. The serial input provides this information to the first flip-
flop, while the outputs of the subsequent flip-flops provide information for the remaining
R-S inputs. The clear input must be high and the preset or preset enable inputs must be
low when clocking occurs.
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PIN CONFIGURATION
B,F,W PACKAGE
cLock[7] ~ 16 cLear
,“E [15]aa
PRESET gE EQB OUTPUTS
L°[4] 3loc
Vec[s] izJeno
PRESET] ouTPUTS
e[3] 10]ag
PHES:T ) g | SERIAL
ENABLE INPUT




FUNCTIONAL BLOCK DIAGRAM

TYPICAL CLEAR, SHIFT, PRESET AND SHIFT SEQUENCES

— crock JLIMLLALLuoruuruygr
' 2 CLEAR .
il TSN L 1
ouvput“n'n |
‘ ENABLE —t——F 11
enesero | rreser cLeanp— A "r L [ ! m|
B s X | 1
ouTruT ag % B —l ; | H
RES 1 ] r ]
g PRESETS< o __! ! L
e T Jpdmeser cacaap '
s A _n D : I
DUVPU‘"DQ % b [[ E ! 1 : L
o 5 + t T
— - o] 1 —
N ouTPUTS90c ] I N |
rﬁgaé_:D——& vniszsv « :LEAID—‘ n___* '_‘ ;___L—r_—L_
— ] o=~ ! Sy WS prra s
e | }< SHIFT—— — fe——SHIFT——
-4 CLEAR PRESET
8) 9) (16} (1
FUNCTION TABLE
INPUTS OUTPUTS
PRESET PRESET a a o a a
CLEAR| ENABLE A B c D E CLOCK | SERIAL A B C D E
L L X X X X X X X L L L L L
L L L L L L X X L L L L L
H H H H H H H X X H H H H H
H H L L L L L L X Qa0 Qo Qco Qpo Qgo
H H H L H L H L X H Qgo H Qpo H
H L X X X X X L X Qao QBO Qco Qpo Qgo
H L X X X X X t H H Qan Q8n  Qcn Qpn

H = high level (steady state), L = low level (steady state)

X = irrelevant (any input, including transi
t = transition from low to high level

itions)

Qap, Qpo, etc = the level of Qp Qp, etc, respectively before the indicated steady-state input conditions were established.
Qan, QBn, etc = the level of Qp ' Qp etc, respectively before the most recent t transition of the clock.

PARAMETER MEASUREMENT INFORMATION

CLEAR _ f=—twiclear) N '
INPUT! -
PRR<1MHZ Y rof ref(See Note D)
A —— ov
- — -3V
PRESET Vret Vi
INPUT o et ”
PRRS1 MHz ~ 5 I
twiclocki—] twiclack)~+]
cLocK
TReT s 4 — v
PRR <1MHz Vyef Vet Vot Vel
/| S F S —"'Y
.= [+—thotd o] |
r4 v
SERIAL INPUT Vet Vref / Vet Vref
PRR <1 MHz tetup] {,./ A _“__W_;.__w
tPHL oL Ll
onouTPUT. (See Note C) — PHL Von
(See Note B)
ret Vret Vref Vief
———=—VoL

NOTES:

A. Preset may be tested by applying a high-level voltage to the individual preset inputs and
pulsing the preset enable or by applying a high-level voltage to the preset enable and puls-
ing the individual preset inputs.

B. Qp output is illustrated.’ Relationship of serial input to other Q outputs is illustrated in the
typical shift squence.

C. Outputs are set to the high level prior to the measurement of tpyy from the clear input.

D. Vi = 1.3V

Loet?élrcult shown at front of book (totem pole outputs.)
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SWITCHING CHARACTERISTICS VG - 5V, Ta - 25°C

54/74 - 54/74LS
Cp=15pF Cp=15pF
TEST CONDITIONS R =400Q RL=2kQ
FROM TO
PARAMETER INPUT | OUTPUT [MIN |TYP |MAX [MIN [TYP |MAX [UNIT
fclock Clock frequency | - 10 10 MHz
tw(Clock) Width of o 35 35 ns
clock puise :
preset & clear
pulse
tSetup I[nput setup time 30 30t ns
tHold  Input hold time 0 ot ns
Propagation delay time .
tpLH  Low-to-high Clock 25 | 40 25 | 40 ns
tpyr  High-to-low 25 | 40 25 | 40
tpLH  Low-to-high Preset 35
tpyL  High-to-low 28 | 40
tpLH  Low-to-high Preset, 28 | 35
Preset
Enable
tpyL = High-to-low Clear 55 55

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54 QF 74 NF
LOGIC DIAGRAM

a
(S5475/N7475)

o

cLocK DATA
TRUTH TABLE
(Each Latch)

tn th+1

D Q

1 1

0 0
NOTES:

1. tp=bit time before clock negative going transition.
2. ty+1=bit time after clock negative-going transition.

NC — No internal connection.
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SWITCHING CHARACTERISTICS v = 5V, Ta = 25°C

54/74

C=15pF
TEST CONDITIONS Ry =4000

FROM TO0

PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
tw Width of Pulse 20 ns
tSetup Input setup time 20 ns
Propagation delay time
tpLH  Low-to-high D Q 16 30 ns
tpHL  High-to-low 14 25
tptH Low-to-high C Q 16 30
tPHL  High-to-low 7 15

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54H FW

LOGIC DIAGRAM

74H AF

a

>

] N
PRESET ¢ 1>

'i_l

KA 0— | | —ouna
s o— | 1o e
K2A O—-\_: :—O J2A
we o— ¢ t L-oue
-0 CLOCK
TRUTH TABLE
th thi1

- - 0 0O «
- O =4 O X

-LO?O

ol
B

NOTES:

1. J=(J1A~J1B)+(J2A+J2B)

2. K=(K1AK1B)+(K2A-K2B)

3. t,=Bit time before clock pulse
4. 4 1=Bit time after clock pulse

ano
L

LOGIC

PIN CONFIGURATION
AF PACKAGE
-0 24
5~ =8
g ] Is l]=§
8- [ 1=§
i mEE
° ]

W PACKAGE

vir  99A %2070 &Iy VX
v € z 1

S

ninEninlinln

6
Vid

L]

1 3
aa

£1
v

o

L

i

ano

oL
]

oo

azr  13s3ud




SWITCHING CHARACTERISTICS Vi - 5V, Tp - 25°C

54/74H
CL=25pF
TEST CONDITIONS R =280Q
' FROM TO

PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
fClock Clock frequency 40 50 MHz
tw(Clock) Width of clock

pulse

High level 10 ns

Low level 15
tw(Clear) Width of clear 16 ns

pulse
tSetup Input setup time

Data high 10 ns

Data low 13
tHold Input hold time 0 ns
Propagation delay time
tpLH - Low-to-high Preset 8 12 ns
tPHL High-to-low )
tPHL Clock low 23 35

Clock high 15 20
tPLH Low-to-high Clock 5 10 15
tPHL High-to-low 8 16 20

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION

54H FW

112

74H AF

A,F PACKAGE
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§-0 324
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LOGIC DIAGRAM

D
Dt

SWITCHING CHARACTERISTICS vgg = 5V, TA = 25°C

54/74H
Cp=25pF
TEST CONDITIONS Ry =280Q
FROM TO

PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
fclock Clock frequency 40 50 MHz
tw(Clock) Width of clock

pulse

High level 10 ns

Low level 15
tw(Clear) Width of clear 15 ns

puise
tsetup Input setup time

Data high 10 ns

Data fow 13
tHold  Input hold time 0 ns
Propagation delay time
tPLH Low-to-high Preset 8 12 ns
tPHL High-to-low

Clock Low 23 35

Clock high 15 20
tpLH Low-to-high Clock 5 10 15
tpyL  High-to-low 8 16 20

Load circuit and typical waveforms are shown at the front of section.

TRUTH TABLE
tl\ ‘n+1
J K Q
0 0 Q,
0 1 0
1 0 1
1 1 Qp
NOTES:
1LJ=J1+J2+J3
2.K=K1+K2+K3
3. t,, = bit time before clock pulse.
4. th+ 1= bit time after clock pulse.
5. NC—no internal connection.
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SPEED/PACKAGE AVAILABILITY
54H FW 74H AF

LOGIC DIAGRAM

PIN CONFIGURATION

AF,W PACKAGE

Load circuit and typical waveforms are shown at the front of section.
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_{>_1_ 8- BES
a - —0 & o
§-~ [: '; 3o
x;; [: :8: )
<} -O CLEAR 3( N E
K J g o E
O CLOCK E @ E
-~
SWITCHING CHARACTERISTICS v = 5V, Tp = 25°C
54/74H
Cp=25pF
TEST CONDITIONS Ry =2800Q
FROM To TRUTH TABLE
PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT tn th+1
fClock Clock frequency 40 | 50 MHz J K Q
. 0 0 Q
tw(Clock) Width of clock 0 1 0“
pulse 1 0 1
High level 10 ns 1 1 Qp
Low level 15
NOTES:
1.ty = bit time before clock pul
tw(Clear) mg’: of clear 16 ns 2741~ bt im afer ook pulse
tset Input setup time
Setup Data High 10 ns
Data low 13
tHold Input hold time 0 ns
Propagation delay time
tPLH Low-to-high Preset 8 12 ns
tPHL High-to-low 23 35
Clock high 15 20
tPLH Low-to-high Clock 5 10 15
tPHL High-to-low 8 16 20




SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54H FW 74H BF
B,F,W PACKAGE
BLOCK DIAGRAM 2 p .
&[] s
¢ o é- E = § g BEl
=[]
~N s«
PRESET O- 1> 1 <} o ciean a C
‘ <o gL
! =
CLOCK %" E
SWITCHING CHARACTERISTICS vgg = 5V, Tp = 25°C TRUTH TABLE
54/74H th th+1
CL=25pF J K Q
TEST CONDITIONS RL=2800 0 0 Qp
FROM TO0 0 1 0
PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT 1 0 1
fclock  Clock frequency 40 | 50 MHz 1 1 Qp
tw(Clock) Width of clock NOTES:
pulse 1. tn=bit time before clock pulse.
High level 10 ns 2. tn+1=bit time after clock pulse.
Low Level 15
tw(Clear) Width of clear 16 ns
pulse
tsetup Input setup time
Data high 10 ns
Data low 13
tHold Input hold time 0 ns
Propagation delay time
tPLH Low-to-high Preset 8 12 ns
tPHL High-to-low
Clock low 23 35
Clock high 15 20
tPLH Low-to-high Clock 5 10 15
tPHL High-to-low 8 16 20
Load circuit and typical waveforms are shown at the front of section.
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54 F 74 AF
54LS F,W 74LS AF AF,W PACKAGE
\
DESCRIPTION v [ 1] vee
A low logic level at the clear input resets the 1@ E 5] 1 cLEAR
Q output to a low level regardless of the )
levels at the other inputs. With clear inac- 1a [5] 2] 1 cLock
tive (high), a high level at the clock input
enables the J and K inputs and data will be < [4] [1] 2«
accepted. The logic levels at the J and K 20 E [10] 2 cLeAR
inputs may be allowed to change when the
clock pulse is high and the bistable will per- 28 [5] 5] 2 cLock
form according to the function table, as
long as minimum setup and hold times are GND E (2] 2
observed. Input data is transferred to the
outputs on the negative-going edge of the
clock pulse.
LOGIC DIAGRAM TRUTH TABLE (Each Flip-Flop)
_\/ ( INPUTS OUTPUTS
o < | 8 CLEAR CLOCK J K | a Q
L] L X X X L H
CLEAR H | L L Q Q
0
‘ © H ) H LW L
o;—I_DO_ —QC%__O H } L H L H
H | H H TOGGLE
' H H X X | Q Q,

CLOCK

high level (steady state)

H =
L = low level (steady state)
X = irrelevant
} = transition from high to low level
Q
sition.
SWITCHING CHARACTERISTICS v¢g = 5V, T = 25°C
54/74 54/74LS
CpL=15pF CL=15pF
TEST CONDITIONS R =400Q RL=2KQ
FROM TO |
PARAMETER INPUT | OUTPUT |MIN |TYP | MAX |MIN [TYP [ MAX |UNIT
fciock Clock frequency 15 | 20 30 | 45 MHz
tw (Clock) Width of 20 ns
clock puise
Clock high 20
Clock low a7
tw (Clear) Width of 25 25 ns
clear pulse
tsetup Input setup time 0 20| ns
tHold Input hold time 0 0} ns
Propagation delay time
tpLH Low-to-high Clear 16 | 25 1" 20 ns
tpHL High-to-low 25 | 40 15 | 30
tpLH Low-to-high Clock 10 | 16 | 25 1 20
tpHL High-to-low 10 | 25 | 40 15 | 30

Load circuit and typical waveforms are shown at the front of section.
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o = the level of Q before the indicated input conditions were established.
TOGGLE: each output changes to the complement of its previous level on each | clock tran-




SPEED/PACKAGE AVAILABILITY TRUTH TABLE PIN CONFIGURATION
54H FW 74H AF 1 1
n nt AF,W PACKAGE
J K Q
0 o Qn Vee PRE‘SET'BLEAI 2 !R:SET I:I;mK x
0 1 0 " 13 12 n 10 9 8
A
1 0 1 =
1 1 Qn il
4 CLOCK K K CLOCK J
NOTES: eneser CHEARD—HbCLEAR
1. t,, = bit time before clock pulse a ]
2. ty+1= bit time after clock pulse |_| | | |J
Lo
1 2 3 a4 5 6 ?
ALY 10 10 N 20 20 GND
SWITCHING CHARACTERISTICS v¢g = 5V, Ta = 25°C
54/74H
CL=25pF
TEST CONDITIONS R =280Q
FROM TO
PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
fclock Clock frequency 40 50 MHz
tw (Clock) Width of clock
puise
High level 10 ns
Low level 15
tw (Clear) Width of clear 16 ns
pulse
tgetup Input setup time
Data high 10 ns
Data low 13
tHold Input hold time 0 ns
Propagation delay time
tpLH  Low-to-high Preset 8 12 ns
tpHL  High-to-low
Clock low 23 35
Clock high 15 20
tpLH  Low-to-high Clock 5 10 15
tpHL  High-to-low 8 16 20

Load circuit and typical waveforms are shown at the front of section.
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SPEED/PACKAGE AVAILABILITY

54 FW 74 BF
54LS FW - . T74LS BF
DESCRIPTION

A low level at preset or clear sets or resets
the outputs regardiess of the levels of the
other inputs. When preset and clear are
Inactive (high), data at the J and K inputs
meeting the setup time requirements are
transferred to the outputs on the positive-
going edge of the clock pulse. Clock trig-
gering occurs at a voltage level of the clock
pulse and is not directly related to the tran-
sition time of the positive-going pulse.
Following the hold time interval, data at the
J and K inputs may be changed without af-
fecting the levels at the outputs.

The J and K data inputs simplify hardware
design as a D-type flip-flop can be imple-
mented by simply tying the J and K inputs
together.

118

FUNCTIONAL BLOCK
(Each Flip-Flop) ’

DIAGRAM

PRESET CLOCK 4 R ciean

TRUTH TABLE (Each Flip-Flop)

INPUTS

PRESET CLEAR CLOCK

IIIIIrIr
IXITIIIXIrrIxI

X

~————2>XX

XIrIrXXX]|t

PIN CONFIGURATION
B,F,W PACKAGE
U
1 crean [1] fe]vee
u[Z] 5] 2 cLear
1®[3] 14) 24
1cx[3] [13] 2%
1PRESET[S 12] 2ck
1afe [17] 2 PRESET
a7 o 20
ano 8] BE:S
OUTPUTS
K |a a
X H L
X L H
X H* H*
L L H
L TOGGLE
H | Q Q
H H L
X [Q Qo

H = high level (steady state)

L = low level (steady state)

X = irrelevant

t= transition from low to high level

Qg= the level of Q before the indicated steady-state input conditions were established
TgGGLE each output changes to the complement of its previous level on each { clock tran-

sition.

*This configuration is nonstable; that is, it will not persist when preset and clear inputs return

to their inactive (high) level.




SWITCHING CHARACTERISTICS V¢ - 5V, Ta = 25°C

54/74 54/74LS
Cy=15pF Cy=15pF
TEST CONDITIONS Ry =400Q RL=2KQ
FROM T0
PARAMETER INPUT | OUTPUT |MIN |TYP|MAX |MIN [TYP |MAX | UNIT
fclock  Clock frequency 25 | 33 25 | 33 MHz
tw (Clock) Width of clock 20 25 ns
pulse
tw (Preset) Width of 20 25 ns
preset pulse
tw (CLear)Width of clear 20 25 ns
pulse
tsetup  Input setup time 10t 20t ns
tHold Input hold time 6t 5t ns
Propagation delay time
tpLH  Low-to-high Clock Q,0 4 110 16 ns
tPHL High-to-low 9 18 | 28
tpLH  Low-to-high Preset Q 10 [ 15
tpqL  High-to-low Preset Q 23 | 35
tpLH Low-to-high Clear Q 10| 15
tPHL High-to-low Clear Q 17 | 25
tpL4  Low-to-high  [CLR, PR 8| 25
or CLK
(as
tPHL High-to-low appropriate) 16 40

Load circuit and typical waveforms are shown at the front of section.

(Separate clock, preset and clear inputs)

SPEED/PACKAGE AVAILABILITY

54LS F.W 74LS BF
548 FW 748 BF
DESCRIPTION

The preset or clear inputs, when low, set or
reset the outputs regardless of the levels at
the other inputs. When preset and clear
inputs are inactive (high), a high level at the
clock input enables the J and K inputs and
data will be accepted. The logic levels at the
J and K inputs may be allowed to change
when the clock pulse is high and the bista-
ble will perform according to the function
table as long as minimum setup and hold
times are observed. Input data is trans-
ferred to the outputs on the negative-going
edge of the clock pulse.

SijnOTES

PIN CONFIGURATION
B,F,W PACKAGE
1 crock [T [e] vee
i« ] =] 1 cLean
w [5] ] 2cLEAR
1pReEseT [£] 5] 2 cLoex
1a [5] 2] 2
13 [€] MEX
20 E [10]) 2 PRESET
ano (5] o] 20
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BLOCK DIAGRAM

FUNCTIONAL TABLE (Each Flip-Flop)

Ia

PRESET

o

Iﬂ

CLEAR

SWITCHING CHARACTERISTICS Ve - 5V, Tp - 25°C

INPUTS OUTPUTS
PRESET CLEAR CLOCK J K Q a
L H X X X H L
H L X X X L H
L L X X X | H* H*
H H ! L L |[Q Qo
H H i H L H L
H H i L H L H
H H } H H TOGGLE
H H H X X | Q Qg

H = high level (steady state)
L = low level (steady state)

X = irrelevant

= transition from high to low level
Qg = the level of Q before the indicated steady-state input conditions were established.
TgGGLE: Each output changes to the complement of its previous level on each | clock tran-

sition.

*This configuration Is nonstable, that is, it will not persist when preset and clear inputs return
to their inactive (high) level.

54/74LS 54/74S
CL=15pF CL=15pF
TEST CONDITIONS R =2kQ Ry =2800Q
FROM TO
PARAMETER INPUT | OUTPUT |[MIN [TYP | MAX |MIN [ TYP | MAX |UNIT
fclockClock 30 |45 80 | 125 MHz
frequency
tw(Clock) Width 20 ns
of clock
pulse
Clock high 6
Clock low 6.5
tw(Preset)Width 25 8 ns
of preset
pulse
tw(Clear)Width 25 8 ns
of clear
pulse
tSetup nput setup time 20} 3} ns
tHold Input hold time o} o} ns
Propagation delay time|
tpLH Low-to-high CLR, PRE 11 ] 20 21| 4 7 ns
or CLK
. (as
tpHL High-to-low appropriate) 15 | 30 215 7

Load circuit and typical waveforms are shown at the front of section.
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(Separate clock and preset inputs)
SPEED/PACKAGE AVAILABILITY

54LS F,W 74LS AF
548 AFW 748 AF

DESCRIPTION

A low level at the preset input sets the Q
output high regardiess of the levels at the
other inputs. When preset is inactive (high),
a high level at the clock input enables the J
and K inputs and data will be accepted. The
logic levels at the J and K inputs may be
allowed to change when the clock pulse is
high and the bistable will perform according
to the function table as long as minimum
setup and hold times are observed. Input
data is transferred to the outputs on the
negative-going edge of the clock pulse.

BLOCK DIAGRAM (Each Flip-Flop)

PIN CONFIGURATION

o o

(6,8)

3,10

—O cLock
0,13

6.9)

o

(a,10)

2,12

]
PRESET K

A,F,W PACKAGE

crock 1 [1]
1« [7]

e
PRESET 1 [4]
aa [5]

13 [¢]

ano [7]

1] Vee

[5] cLock 2
2] 2

1] 2

[0] PRESET 2

6] 20

326

TRUTH TABLE (Each Flip-Flop)

Inputs

Outputs

Preset Clock

Q

SWITCHING CHARACTERISTICS v = 5V, Ta = 25°C

IIIIICr
T — «—«—«— X

XIrIrX|t

XIIrrX|X

Q

H L

Q Qo
H L

L
Toggle

Q Qo

I

TEST CONDITIONS

54/74LS

54/748

CL=15pF
RL=2kQ

CL=15pF
R =280Q

FROM TO
PARAMETER INPUT | OUTPUT

TYP

MAX

MIN [TYP | MAX

UNIT

fClockClock
frequency

tw(Clock) Width of
Clock pulse
Clock high
Clock low

tw(Preset) Width of
preset puise

tw(Clear) Width of
clear pulse

tsetup Input setup
time

tHold Input hold time
Propagation delay
time

tpLH Low-to-high CLR, PRE

or CLK

(as
tpHL High-to-low appropriate)

30

20

25

25

20|

o}

45

1

15

20

30

3y

125

MHz

ns

ns

ns

ns

ns

Load circuit and typical waveforms are shown at the front of section.
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(Separate preset, common clock and clear)

SPEED/PACKAGE AVAILABILITY

'54LS FW 74L8 AF
548 AFW 74S AF
DESCRIPTION

The preset or clear inputs, when low, set or
reset the outputs regardless of the levels at
the other inputs. When preset and clear
inputs are inactive (high), a high level at the
clock input enables the J and K inputs and
data will be accepted. The logic levels at the
J and K inputs may be allowed to change
when the clock pulse is high and the bista-
ble will perform according to the function
table as long as minimum setup and hold
times are observed. Input data is trans-
ferred to the outputs on the negative-going
edge of the clock pulse.

SWITCHING CHARACTERISTICS V(e - 5V, Ta = 25°C

BLOCK DIAGRAM (Each Flip-Flop)

PIN CONFIGURATION
AF,W PACKAGE
cu.sAg'E M Vee
1« 2] 5] cLock
‘ 1 [5] BES .
ereseT[d] o 2
. 1a[5] i [10] PrESET 2
1a[e] o 5] 20
eno [7] 3] 25

-0 3

—O CLEAR

N

|

R
TO OTHER
FLIP-FLOP

cLock

TRUTH TABLE (Each Fup-Flép)

54/74LS . 54/74S
C=15pF CL=15pF
TEST CONDITIONS RL=2kQ RL=280Q
FROM T0 :
PARAMETER INPUT | OUTPUT |MIN |TYP | MAX [MIN |TYP | MAX |UNIT
fClockClock frequency 30 | 45 80 | 125 MHz
tw(Clock) Width of 20 . ns
clock pulse
Clock high 6
Clock low 6.5
tw(Preset) Width of 25 8 ns
preset pulse
tw(Clear) Width of 25 8 ns
clear pulse
tSetup Input setup 20| 3} - ns
time ‘
tHold Input hold time 0l 0} ns
Propagation delay time
tPLH Low-to-high CLR, PRE| 1mM|2 | 2| 4] 7 |ns
or CLK
(as '
tPHL High-to-low appropriate) 15 | 30 2 5 7

Load circuit and typical waveforms are shown at the front of section.

122

Inputs Outputs

Preset Clear Clock J K[ Q @
L H X X X[H L
H L X X X] L H
L. L X X X| H*-H*
H H ! L L|Q Q
H H ! HL|IH L |
H H | L Hj L H
H H | H H Toggle
H H H X X|Qy Qg

H = high level (steady state)

L = low level (steady state)

X = irrelevant

| = transition from high to low level

Q0 = the level of Q before the indicated steady-state
input conditions were established .

TOGGLE: = Each output changes to the complement of

its previous level on each  clock transition.

*This configuration is nonstable; that is, it will not persist

when preset and clear inputs return to their inactive (high)

level.



SPEED/PACKAGE AVAILABILITY BLOCK DIAGRAM (Each Latch)

PIN CONFIGURATION

F.N,Q PACKAGE

F]vee

-

a
2] 204

) 203

=

g|
7200

o
o
o)

262

54 F.Q 74 NF
N
4>
TRUTH TABLE (Each Latch)
INPUTS potn |
ENABLE OUTPUT
CLEAR | G1 | G2 | DATA a B oo
H L | L L o
H L |t H H .,
H X | H X Qo ;
H H | X X Qo ”
L X X X L oo
oot |
H = high level, L. = low level, X = irrelevant
Qq = the level of Q before these input conditions were es- e
tablished. ‘ Ea_iD :

(10,221
o4

PARAMETER MEASUREMENT INFORMATION

SWITCHING TIMES FROM DATA INPUTS

! —ty— e tw—>{
ENABLE | | | [ 3v
INPUT | 1.5V 1.5V 1.5V 1.5V {1.5v
(See Note D) | ! ——-0v
ktp....,’ I-—tpuL——I f—tPHL—>
| | VoH
ouTPUT 1.5V 1.5V 15V -
————voL
DATA 3v
(soo ! 15V 15V 15v X 15V 15V 15V
] | ] | ! L ———ov
| ! ! " ~>| - trelease [ >l |=thold
ENABLE ! [ Fetsetup = »|-tsetup-i v
INPUT | ! ! i/
(see Note D) 1 | 15 SV
—-y N— ov

NOTES:

. Input pulses are supplied by generators having the following characteristics: t < 10ns, t; < 10ns, PRR = 1 MHz, duty cycle

A
<50%, Zgy = 50 Q.
B. Cy_includes probe and jig capacitance.
C. Ali diodes are 1N3064.
D. The other enable input is low.
E. Clear input is high.
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SWITCHING CHARACTERISTICS VG - 5V, Tp = 25°C

54/74
CL=15pF
TEST CONDITIONS Ry =400Q
FROM TO
PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
tw(Enable & Clear) Width 18 ns
of enable & :
clear pulse
tSetup (Data) Data input
setup time
High level 8 ns
Low level 44
tsstup (Clear) Clear input 8 ns
setup time
tRelease Shift/load 2 ns
release time
tHold  Input hold time 8 ns
Propagation delay time
tpLH  Low-to-high Enable Any Q 19 30 ns
tpyL  High-to-low 15 22
tpLH  Low-to-high Data Q 10 15
tpHL  High-to-low 12 18
tpHL  High-to-low Clear Any Q 15 22

SPEED/PACKAGE AVAILABILITY

54 FW 74

AF

THRESHOLD VOLTAGE v = Min

PARAMETER INPUT | MIN | TYP |[MAX |UNIT

VT+ Positive Going Threshold A 1.4 2 v
B 155 | 2 \'

V1. Negative Going Threshold A |08 (|14 \'
B 0.8 | 1.35 v
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PIN CONFIGURATION
AF,W PACKAGE

SNId ONIWIL




SWITCHING CHARACTERISTICS v = 5V, Ta = 25°C

54/74
CL=15pF
TEST CONDITIONS Ct=80pF
FROM TO
PARAMETER INPUT OUTPUT MIN | TYP MAX UNIT
tw(in) 50 ns
tw(out) Rt=Open pin 9
toVce
70 | 110 | 150 | ns
Ct=0
20 | 30 | s0
CT1=100pF
RT=10kQ
Pin 9 open
600 | 700 | 800
Ct=1uF
6 | 7 1 s ns
tHold Input hold time Rt=Open pin 9
to Voo
30 50 ns
dv/dt  Input slope B 1 V/s
A1,A2 1 V/us
Rext External timing (54)
resistance 1.4 30 kQ
(74)
1.4 40
Cext  External timing 0 1000 uf
Duty cycle (%) Ry=2k
| | 67 | ke
Rr=Max Rext
90
Propagation delay time
tPLH  Low-to-high B Q 15 35 55 ns
tpyL  High-to-low B Q 20 | 40 65
tpLy  Low-to-high A1.A2 Q 25 | 45 70
tpHL  High-to-low A1.A2 Q 30 50 80
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TYPICAL CHARACTERISTICS

VARIATION IN OUTPUT PULSE WIDTH

VARIATION IN OUTPUT PULSE WIDTH

VERSUS SUPPLY VOLTAGE VERSUS FREE-AIR TEMPERATURE
+1.0 1.0%
2 2
4 058 g +0.5%
2 H
4 e
E :
3 C| 2
z o oS °
z gy o™ e
] s H 5
< e : g e
H <
: L ] / 1
= T &
k3 0
g. R g osx Q
5 R =10k (External) &F
Ta=25C
A'
|——— 54/74121 ——0 |a— 54/74121 —p]
-10 1 -10%
45 475 50 5.25 55 5 50 25 0 % 50 75 10 125
Ve - SUPPLY VOLTAGE - V TA - FREE-AIR TEMPERATURE - °C
SCHMITT TRIGGER THRESHOLD VOLTAGE OUTPUT PULSE WIDTH
VERSUS FREE-AIR TEMPERATURE VERSUS TIMING RESISTOR VALUE
18 : " . 10ms
Y BACKLASH = (V4) — (V)
6>L Veg =5V
B G
i % %, ms
] £ ==
z % o H S i — - - |
1 %, 175wt T A
2 ) £ il
a 16 —% L% o
§ %,\ 4 ]
% % 4
2 % \ 3
2
g 15 bo/ 5 1ous
2N 2
& QA I3
] % 3
<] %
: % L
E 14 % s
H 4 -
E 2 \
?. 13 — 100ns
kS
| 5a/74121— [
12 L 10ns
75 B0 26 0 25 s 75 100 125 1 0 20 4 70 100

Ta - FREE-AIR TEMPERATURE - °C

RT — TIMING RESISTOR VALUE —kQ

PROPAGATION DELAY TIME TO LOGICAL 1 LEVEL

(B INPUT TO Q INPUT) VERSUS FREE-AIR TEMPERATURE

T
Vee =5V
Cr = 80pF
70 I Ry = Internal

8 |—c = 100pF

: 50 [—Cp =50pF
i N |
i N ==
g Cp = 15pF \\\_}/
i
§ .
i
o 1t
-75 -50 -25 [ % 50 ki 100 126

Ta—Free-Air Temperature—"C

PROPAGATION DELAY TIME TO LOGICAL 0 LEVEL

(8 INPUT TO @ OUTPUT) VERSUS FREE-AIR TEMPERATURE

Veg =5V
Cr = 80pF

70 }— Ry =Internal

©y = 100pF
h S—

Cy = 50pF ~
S~
80 ¢ = 15pF S

e "1t

[~— 54/74121——=

tpdo—Propegetion Delay Time 10 L ogical 0 Level—ns
8

-75 -50 -25 o » 50 % 100 126

Ta—Free-Air Temperature—°C
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TYPICAL CHARACTERISTICS, (Continued) TRUTH TABLE
VARIATION IN INTERNAL TIMING RESISTOR VALUE tn INPUT tn+1INPUT OUTPUT
VERSUS FREE-AIR TEMPERATURE Al A2 B Al A2 B
o 1 1 0 1 1 1 Inhibit
0 x 1 0 x 0 Inhibit
, o x 0 1 x 0 0 inhibit
3 0 X 0 0 X 1 One Shot
g 0% / X 0 0 X 0 1 One Shot
,Ef // 1 1 1 X 0 1 One Shot
E 5% 1 1 1 0 X 1 One Shot
£ yd x 0 0 x 1 0 Inhibit
;§ . /,/ 0 x 0 1 x 0 Inhibit
1 x 0 1 1 1 1 Inhibit
- 0 x 1 1 1 1 Inhibit
) S 1 1 0 x 0 0 Inhibit
T R L1 1 1 o | o x | o Inhibit
TaFros Air Temprature—"C 1 =Vin(1)22V 0 = Vin()S0.8v

-

w N

©eN o O

. A1 and A2 are negative-edge-triggered logic inputs, and will trigger the one shot when ei-

ther or both go to logical O with B at logical 1.

. B is a positive Schmitt-trigger 