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STANDARD (54/74) TTL FAMILY DC CHARACTERISTICS

DC CHARACTERISTICS OVER OPERATING TEMPERATURES (Unless otherwise specified on Data Sheet)

LIMITS
M
PARAMETER TEST CONDITIONS Min Typ? Max UNIT
ViH Input HIGH voltage Guaranteed input HIGH voltage 2.0 Vv
for all inputs
ViL Input LOW voltage Guaranteed input LOW voltage 0.8 \
for all inputs .
Vep Input clamp diode voltage Vce = Min, Iy = —12mA —-0.8 -1.5 \
VoL Output LOW voltage Vce = Min, g = 16mA 0.4 \
VoH Output HIGH voltage Ve = Min, Ioy = —800uA 2.4 3.5 "
10H Output HIGH current (open collector) Vce = Min, VoyT = 5.5V 250 A
lozH Output “off” current HIGH ( 3-state) Vee = Max, Voyr = 2.4V, 40 uA
VOE = 2.0V
lozL Output “off” current LOW (3-state) Vce = Max, Voyt = 0.5V, - —40 kA
VOE = 2.0V
IH Input HIGH current?2 Veg = Max, VN = 2.4V 40 uA
] Input HIGH current at max input voltage Vce = MAX, VN = 6.5V 1.0 mA
I Input LOW current?2 Vce = Max, VN = 0.4V —-1.6 mA
los Output short circuit current Ve = Max, Voyt = OV | Mil —-20 —55 mA
Com —18 —55 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURES (Unless otherwise specified on Data Sheet)
LIMITS
PARAMETER TEST CONDITIONS . ] UNIT
Min Typ?! Max
VIH Input HIGH voltage Guaranteed input HIGH voltage 2.0 Vv
for all inputs
ViL Input LOW voltage Guaranteed input LOW voltage 0.8 v
for all inputs
Veb Input clamp diode voltage Vce = Min, |y = —8mA -0.8 -1.5 \
VoL Output LOW voltage Vce = Min, lgL. = 20mA 0.4 v
VOH Output HIGH voltage Veoe = Min, Ipyq = —500uA 2.4 3.5 \
IoH Output HIGH current (open collector) Vgg = Min, Voyrt = 5.5V 250 uA
lozH Output “off” current HIGH (3-state) Vge = Max, Voyt = 2.4V, 50 KA
VOE = 2.0V
lozL Output “oft” current LOW (3-state) Vce = Max, Voyt = 0.5V, -50 HA
VOE = 2.0V
H Input HIGH current? VGG = Max, VN = 2.4V 50 uA
] Input HIGH current at max input voltage Vge = Max, VN = 5.5V 1.0 mA
In Input LOW current2 Vee = Max, Vg = 0.4V -2.0 mA
los Output short circuit current Vce = Max, Voyt = OV —40 —100 mA
NOTES

1. Typical limits are at 256°C and Vg = 5.0V
2. The specified limits reflect one unit load for the family. When more than one load is
connected internally, the limits must be multiplied by the number of connected loads.
See the INPUT AND OUTPUT LOADING AND FAN-OUT TABLE on the data sheets for
the guaranteed limit for each input.
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’ignetics would like to thank you for your interest in our

products. We hope you find the product information you need on
the TTL data sheets contained in this data manual. The informa-
tion is presented in a concise and consistent format for easy
device and parameter location.

This manual contains product information on most of the
Signetics TTL Logic devices. The majority of this book is dedi-
cated to the four 54/74 families of products, i.e. 54/74,
54H/74H, 54S/74S and 54L.S/74LS. The 54/74 data sheets
in Section 3 are presented in numerical order for easy location.
Each data sheet contains the unique dc and ac data for all of the
54/74 families covered by that device type. Family dc data, or
that data which characterizes each family, is presented on the
inside front and back covers, and also on a fold out in the back of
the book. Any deviation from these family characteristics is
contained on the individual data sheets.

The 8200 and 9300 MSI functions are presented in Sections 5
and 6 respectively. These data sheets are generally self
contained with all pertinent dc and ac data included. The 82S00
products are included along with the associated 8200 device
types. A number of TTL compatible interface devices are pre-
sented as the “8T” products in Section 7. These 8T products
are being included primarily for reference, and more complete
data sheets will be presented in an Interface Manual at a later
date.

This book contains a compilation of most TTL products currently
available. Signetics is continually developing new products. As
you see new product announcements, you should contact your
local Signetics sales office, representative or authorized distrib-
utor or write Signetics, c¢/o Information Services at 811 East
Arques Avenue, P.O. Box 9052, Sunnyvale, California 94086,
for the latest technical information.
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NUMERICAL INDEX

54/74 SERIES

54/7400
54H/74H00
54LS/74LS00
54S5/74S00
54/7401
54H74HO01
54L.S/74LS01
54/7402
54LS/74LS02
545/74S02
54/7403
54L.S/74LS03
54S/74S03
54/7404
54H/74H04
541L.S/74LS04
54S/74S04
54/7405
54H/74H05
54LS/74LS05
54S/74S05
54/7406
54/7407
54/7408
54H/74H08
54LS/74LS08
545/74S08
54/7409
54L.S/74LS09
545/74S09
54/7410
54H/74H10
54L.S/74LS10
545/74S10
54/7411
54H/74H11
54L.S/74LS 11
54S/74S11
54/7412
54L8/74LS12
54/7413
54L.S/74LS13
54/7414
54L.S/74LS14
541.S/74LS15
54S/74S15
54/7416
54/7417
54/7420
54H/74H20
54LS/74LS20
548/74S20
54/7421
54H/74H21
54L.S/74LS21
54H/74H22
54L.S/74LS22

* Open Collector

Quad 2-Input NAND Gate .. ... 37
Quad 2-Input NAND Gate .. ... ... e 37
Quad 2-Input NAND Gate . ... . 37
Quad 2-Input NAND Gate .. ... ... .o 37
Quad 2-Input NAND Gate .. ....... ... . . 38
Quad 2-Input NAND Gate .. ... ... 38
Quad 2-Input NAND Gate .. ....... . 38
Quad 2-Input NOR Gate . ... ... . . 39
Quad 2-Input NOR Gate ... ... .. 39
Quad 2-lnput NOR Gate . ... .. ... 39
Quad 2-Input NAND Gate (O.C.)* .. .. . ... 40
Quad 2-Input NAND Gate (O.C.)* .. ... ... 40
Quad 2-Input NAND Gate (O.C.) % .. .. 40
HexX INVeI T . 41
Hex Inverter ... 41
HexX InVerter . 41
HeX INVeIter 41
Hex Inverter (O.C. )% ... 42
Hex Inverter (O.C. )% .. . 42
Hex Inverter (O.C.) % ... . 42
Hex Inverter (O.C. )% .. 42
Hex Inverter Buffer/Driver (O.C.)* ... .. .. . . 43
Hex Buffer/Driver (O.C. )" . . 44
Quad 2-Input AND Gate .. ... ... ... 45
Quad 2-Input AND Gate ... ... .. 45
Quad 2-Input AND Gate ... ... ... 45
Quad 2-Input AND Gate ... ... ... 45
Quad 2-Input AND Gate (O.C.)* ... .. 46
Quad 2-Input AND Gate (O.C.) % ... .. .. 46
Quad 2-Input AND Gate (O.C.) % ... . 46
Triple 3-Input NAND Gate ... .. ... . . 47
Triple 3-Input NAND Gate . ....... .. .. .. 47
Triple 3-Input NAND Gate . ........ ... . 47
Triple 3-Input NAND Gate ... ... ... 47
Triple 3-lnput AND Gate ...... ... . . .. .. 48
Triple 3-Input AND Gate ... ... .. ... 48
Triple 3-lnput AND Gate ......... . ... .. 48
Triple 3-Input AND Gate . ........ . ... . .. P 48
Triple 3-Input NAND Gate (O.C.)* . . ... . . 49
Triple 3-Input NAND Gate (O.C. )% ... . . . .. e 49
Dual 4-Input NAND Schmitt Trigger ........................ T 50
Dual 4-Input NAND Schmitt Trigger . ........ .. 50
Hex Schmitt Trigger ... ... 52
Hex Schmitt Trigger ... ... . e 52
Triple 3-Input AND Gate (O.C.)* ... .. .. 54
Triple 3-Input AND Gate (O.C.)* ... .. . .. 54
Hex Inverter Buffer/Driver (O.C.) " .. . ... . 55
Hex Buffer/Driver (O.C.)* . ... 56
Dual 4-Input NAND Gate ................ P 57
Dual 4-Input NAND Gate .. ... ... 57
Dual 4-Input NAND Gate .. ... ... 57
Dual 4-Input NAND Gate ... ... ... .. e e 57
Dual 4-Input AND Gate . ....... . ... 58
Dual 4-Input AND Gate . ....... ... 58
Dual 4-Input AND Gate ... ... .. 58
Dual 4-Input NAND Gate (O.C. )% ... . 59
Dual 4-Input NAND Gate (O.C.) " .. .. 59
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NUMERICAL INDEX (Cont’d)

54/74 SERIES

54S/74522
54/7423
54/7425
54/7426
54LS/74LS26
54/7427
54LS/74LS27
54/7428
54LS/74L528
54/7430
54H/74H30
54LS/74LS30
54/7432
54LS/74LS32
54S/74532
54/7433
54LS/74LS33
54/7437
54LS/74LS37
54S/74837
54/7438
54LS/74LS38
54S/74S38
54/7439
54/7440
54H/74H40
54LS/74LS40
54S /74540
54/7442
54LS/74LS42
54/7443
54/7444
54/7445
54/7446A
54/7447A
54/7448
54/7450
54H/74H50
54/7451
54H/74H51
54LS/74LS51
54S/74S51
54H/74H52
54/7453
54H/74H53
54/7454
54H/74H54
54LS/74LS54
54H/74H55
54LS/74LS55
54/7460
54H/74H60
54H/74H61
54H/74H62
54S/74564
54S /74566
54/7470

* Open Collector
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Dual 4-Input NAND Gate (O.C. )% ... .. e e e 59
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Dual 4-Input NOR with Strobe . ...... ... .. . . . . . e 62
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Dual 4-Input NAND Buffer . ... ... e 72
Dual 4-Input NAND Buffer . ... ... e 72
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BCD-To-Decimal DeCoder ... ... ... . . 73
BCD-To-Decimal Decoder ... ........ ... .t e 73
Excess 3-To-Decimal Decoder ........... .. ... .. ... e 75
Excess 3-Gray-To-Decimal Decoder . ......... .. . i e e e 77
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54/74 SERIES

54H/74HT71 J-KMaster Slave FIip-FIop . ... ... e e e 103
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54/7474 Dual D-Type Edge-Triggered Flip-Flop ........ .. .. . . . i e 109
54H/74H74 Dual D-Type Edge-Triggered Flip-Flop ........ .. .. . e 109
54L.S/74LST74A Dual D-Type Edge-Triggered Flip-Flop . ... .. . ... e 109
54S/74S74 Dual D-Type Edge-Triggered Flip-Flop ........ ... . . . . i i i 109
54/7475 Quad Bistable LatCh .. ... ... 111
54L.S/74LS75 Quad Bistable Latch .. ... ... . e 111
54/7476 Dual J-K Master-Slave Flip-FIop . ... ... . e e 114
54H/74H76 Dual J-K Master-Slave Flip-Flop ... ... ... 114
54L.S/74LS76 Dual J-K Negative Edge-Triggered Flip-Flop ...................... P 114
54L.S/74LS78 Dual J-K Negative Edge-Triggered Flip-Flop ....... ... ... .. . . . . i 119
54/7480 Gated Full Adder .. ... .. 121
54/7483 4-Bit Binary Full Adder, Ripple Carry . ...... ... 124
54L.S/74LS83A 4-Bit Binary Full Adder, Fast Carry ............ ... . 124
54/7485 4-Bit Magnitude Comparator . ......... ... .. 128
54L.S/74LS85 4-Bit Magnitude Comparator . ... ........ ...ttt 128
545/74585 4-Bit Magnitude Comparator . ... ... .. ... 128
54/7486 Quad 2-Input Exclusive OR Gate ........... ... ... . ... ..., [P 132
54L.S/74LS86 Quad 2-Input Exclusive OR Gate .............. .. ...ttt e 132
545/74586 Quad 2-Input Exclusive OR Gate ........ ... ... i i 132
54L.S/74LS89 16 X 4 Read/Write Memory (O.C.)* ... ... .. . . . 133\
545/74S89 16 X 4 Read/Write Memory (O.C.)* .. ... . . . 138"
54/7490 Decade Ripple Counter .. ... ... 136
54L.S/74LS90 Decade Ripple Counter . ... ... ... e 136
54/7491A 8-Bit Shift Register ... ... . . ... 139
54/7492 Divide-By-Twelve Ripple Counter . ....... ... . ... e 142
54L.5/74LS92 Divide-By-Twelve Ripple Counter . ................ .. ... ... ... ....... e 142
54/7493 4-Bit Binary Ripple Counter . ... ... 145
54L.S/74LS93 4-Bit Binary Ripple Counter ... ... ... .. e 145
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54/7496 5-Bit Shift Register .. ... ... . 156
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54LS/74LS109A Dual J-K Positive Edge-Triggered Flip-Flop ....... ... .. . . . i 176
54L.S/74LS112 Dual J-K Negative Edge-Triggered Flip-FIop . ....... ... . . i 179
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54/74121 Monostable Multivibrator . ... ... .. 189

* Open Collector
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54L.S/74LS154
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54L.S/74LS157
545/745157
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545/74S158
54/74160
54L.S/74LS160A
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54L.S/74LS161A
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54LS/74LS162A
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54LS/74LS163A
54/74164
54L.S/74LS164
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54L.S/74LS168A
54L.S/74LS169A

* Open Collector
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Synchronous 4-Bit Binary Counter . .......... ...ttt e e e e 256
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8-Bit Serial-In-Parallel-Out Shift Register ......... ... ... ... . .. . . i 271
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54/74 SERIES

54/74170
54L.S/74LS170
548/748172
54/74173
54LS/74LS173
54/74174
54L.S/74LS174
54S5/748174
54/74175
54L.S/74LS175
5485/748175
54/74180
54/74181
54L.S/74LS181
548/74S181
54/74182
54S/74S182
54LS/74L5189
545/74S189
54/74190
54L.S/74L.S190
54/74191
54LS/74LS191
54/74192
54LS/74LS192
54/74193
54L.S/74LS193
54/74194
54L.S/74LS194A
54S5/74S194
54/74195
54L.S/74LS195A
545/74S195
54/74196
54LS/74LS196
54/74197
54L.S/74LS197
54/74198
54/74199
54/74221
54L.S/74LS221
54L.S/74L.8240
54L.8/74LS241
54L.S/74L.S242
54LS/74L.8243
54L5/74L5244
54L.S/74L.S245
54LS/74LS251A
545/74S251
541.8/74L.5253
545/748253
54L.S/74L5256
54LS/74LS257A

* Open Collector

aX4 Register File (O.C. )% ... . 292
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16-Bit Multiple Port Register File .. ... .. .. .. . . e 296
Quad D-Type Flip-Flop (3-Stat€) .. ... 301
Quad D-Type Flip-Flop (3-Stat€) .. ... i 301
Hex D-Type Flip-Flop with Reset . ... . .. .. . . . . . i 305
Hex D-Type Flip-Flop with Reset .. ... ... . . . 305
Hex D-Type Flip-Flop with Reset .. ... . ... . . . . 305
Quad D-Type Flip-Flop with Reset .. ... .. .. . . . 308
Quad D-Type Flip-Flop with Reset . ... ... ... .. . . e 308
Quad D-Type Flip-Flop with Reset . ... .. .. . . . . . 308
8-Bit Odd/Even Parity Generator/Checker . ............. .. . .. . . . . . 311
4-Bit Arithmetic Logic Unit ... ... .. .. 314
4-Bit Arithmetic Logic Unit ... ... . . 314
4-Bit Arithmetic Logic Unit .. ... .. . . 314
Look-Ahead Carry Generator .. .. ... ... ... . i 320
Look-Ahead Carry Generator .. .......... ...ttt e e 320
16X4 Read/Write Memory (3-State) ............. .. . 323
16X4 Read/Write Memory (3-State) .............. .. i 323
BCD Decade Up/Down COUNter . ... ... .. e 326
BCD Decade Up/Down COUNter . ... ... ... it e e 326
4-Bit Binary Up/Down COUNter .. ... ... . .. 331
4-Bit Binary Up/Down CoUunter ... ... ... 331
BCD Decade Up/Down COUNEr ... ... . e e 336
BCD Decade Up/Down COUNter ... ... ... . 336
4-Bit Binary Up/Down COUNter ... ... . e e 340
4-Bit Binary Up/Down Counter . ... ... ... .. ... 340
4-Bit Bidirectional Shift Register ........... ... ... .. . . . e 344
4-Bit Bidirectional Shift Register . .......... ... . . . . 344
4-Bit Bidirectional Shift Register . ... ... ... . . . . . e 344
4-Bit Parallel-Access Shift Register . ....... ... .. ... . 348
4-Bit Parallel-Access Shift Register . ......... .. ... . . 348
4-Bit Parallel-Access Shift Register .. ... ... ... . . . . 348
Presettable Decade Counter/LatCh ... ... ... ... . . . e 352
Presettable Decade Counter/Latch ... . ... .. . . . . . 3562
Presettable Binary Counter/Latch ... . ... .. . .. . . . . . 357
Presettable Binary Counter/Latch .. ... ... .. . . . . . 357
8-Bit Universal Shift Register .. ... ... . . ... . 362
8-Bit Universal Shift Register .. .......... .. . . . . e 366
Dual Monostable Multivibrator ... ... ... .. . 370
Dual Monostable Multivibrator .. ... ... ... .. . 370
Octal Inverter Buffer (3-State) . ............ . ... . 374
Octal Buffer (3-State) . ... ... 376
Quad Bus Inverting Transceiver (3-State) . ...... ... i 378
Quad Bus Transceiver (3-State) .. ... e e 380
Octal Buffer (3-State) .............................. ... e 382
Octal Bus Transceiver (3-State) .. .......... ... it 384
8-To-1 Multiplexer (3-State) .................ccoiiiiiiiians e 386
8-To-1 Multiplexer (3-State) ... ...ttt e 386
Dual 4-To-1 Multiplexer (3-State) . ......... ... 390
Dual 4-To-1 Multiplexer (3-State) .. ....... ... 390
Dual 4-Bit Addressable Latch . ... ... . . . . . 393
Quad 2-To-1 Multiplexer (3-State) ............... ... 397
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NUMERICAL INDEX (Cont'd)

54/74 SERIES

54S/74S257
54LS/74LS258A
545/745258
54/74259
54LS/74L5259
54L.S/74LS260
54S5/745260
54L.S/74L5261
54/74266
54LS/74L5266
54L.S/74LS273
545/74S273
54/74279 )
54LS/74LS279
545/74S280
54L.S/74L.5283
541.8/74L5289
54S5/745289
54L.S/74L.5290
54L.S/74LS293
54L.S/74L.52958B
54/74298
54LS/74L5298
54LS/74L.5299
54L.5/74L.S323
54S5/74S350
54L.S/74LS363
54L.S/74L.S364
54/74365A
54L.S/74LS365A
54/74366A
54L.S/74LS366A
54/74367A
54L.S/74LS367A
54/74368A
54L.S/74LS368A
54L.S/74L.8373
541.S/74L.S374
54L.S/74LS375
54L.S/74L8377
54L.S/74L.8378
54LS/74L.S379
541.5/74L.5386
54LS/74LS390
54L.S/74LS393
54L.S/74L.S395A
541.S/74L.5398
54L.S/74L.S399
541.S/74L.5445
54L.S/74LS490
54L.S/74LS568
54|.5/74L.5569
54L.S/74LS670

* Open Collector
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Quad 2-To-1 Multiplexer (3-State) .......................... e e e e e e

397
Quad 2-To-1 Multiplexer (3-State) ............ .. .. «. 400
Quad 2-To-1 Multiplexer (3-State) ........... ... i 400
8-Bit Addressable LatCh . ....... ... . . . 403
8-Bit Addressable Latch .. ... .. ... . . e 403
Dual 5-input NOR Gate .................... e e e e e e e e e e, - 407
Dual 5-Input NOR Gate . ... ... i i e e et e e 407
Multiply Decoder ... .. 408
Quad Exclusive-NOR Gate (O.C.)* ... .. ... 414
Quad Exclusive-NOR Gate (O.C.)* ... ... ... 414
Octal D-Type Flip-Flop withReset ................................. O § 11
Octal D-Type Flip-Flop withReset ........... ... ... ... ......... e e 415
Quad S-R LatCh . ... .... 418
Quad S-R LatCh ... .. 418
9-Bit Odd/Even Parity Generator/Checker . ......... ... ... . . . .. . . . . e 419
4-Bit Adder ... ... PP 421
16X4 Read/Write Memory (O.C.)* ... ... ... . ... . . ... . ... ... ... e e e 424
16X4 Read/Write Memory (O.C.)* ... ... . . 424
Decade Ripple Counter . ... ... .. 426
4-Bit Binary Ripple Counter .. ... ... . e PR 429
4-Bit Shift Register (3-State) . ............ .. . e 432
Quad 2-Port Register .. ... ... e 436
Quad 2-Port Register ............................. e e 436
8-Bit Universal Shift/Storage Register ... ... ... . ... . . . . . 439
8-Bit Universal Shift/Storage Register ... ... .. ... ... .. . . . . e 444
4-Bit Four-Way Shifter .. ... ... .. . e 449
Octal Latch for MOS Interface (3-State) . .......... ... ... . . .. . . . . i 454
Octal Flip-Flop for MOS Interface (3-State) ............ ... .. ... . . . . . 458
Hex Buffer w/Common Enable (3-State) ................ P 462
Hex Buffer w/Common Enable (3-State) ................................................... 462
Hex Inverter w/Common Enable (3-State) ............ ... ... ... 464
Hex Inverter w/Common Enable (3-State) ....... ... . ... . ... . . . 464
Hex Buffer, 4-Bit & 2-Bit (3-State) ............ .. e 466
Hex Buffer, 4-Bit & 2-Bit (3-State) . ... 466
Hex Inverter, 4-Bit & 2-Bit (3-State) ............. .. ... . . e ... 468
Hex Inverter, 4-Bit & 2-Bit (3-State) ....................... PP 468
Octal Transparent Latch (3-State) . ........ ... . ... . . 470
Octal D Flip-Flop (3-State) . .......... .. e e 474
Quad Transparent LatCh .. ... . . . 478
Octal D-Type Flip-Flop with Enable . ....... ... . .. i e e 481
Hex D Flip-Flop with Enable . ... .. ... . . . . . . i e e e 484
Quad D-Type Flip-Flop with Enable ................. PP e 487
Quad Exclusive OR Gate ... ... ...ttt 490
Dual Decade Ripple Counter .. ... ... . 491
Dual Binary Ripple Counter ... ... ... .. . s 494
4-Bit Cascadable Shift-Register (3-State) ................. ...t 497
Quad 2-Port Register .. ... ... 502
Quad 2-Port Register .. ... .. e 505
BCD-To-Decimal Decoder/Driver (O.C. )% ... ... . . .. e e 508
Dual Decade Ripple Counter .......... ... .. ittt T e 510
BCD Decade Up/Down Counter (3-State) ......................... e 513
4-Bit Binary Up/Down Counter (3-State) . ............. . ... ... 520
4X4 Register File (3-State) . ... ... ... e 527



NUMERICAL INDEX (Cont'd)

8200 SERIES

8200
8201
8202
8203
8230
82S30
8231
82831
8232
82832
8233
82533
8234
82534
8241
82541
8242
82542
8243
8250
82S50
8251
825851
8252
82852
8262
82862
8263
8264
8266
82566
8267
82567
8270
82870
8271
82871
8273
8274
8277
8280
8281
82682
82583
8290
82590
8291
82591
8292
8293

Buffer Register .. ... .. . 541
Buffer Register ...... ... ... . e 541
BUffer RegiSter . .. 541
Buffer Register . ... . 541
8-Input Digital Multiplexer .. ... ... . . 544
8-Input Digital Multiplexer . ... ... ... 544
8-Input Digital Multiplexer .. ... ... . . . .. . i e, D44
8-Input Digital Multiplexer . ... .. ... 544
8-Input Digital Multiplexer . ... ... .. e 544
8-Input Digital Multiplexer . ... ... ... 544
2-lnput 4-Bit Digital Multiplexer . ... ... . e 547
2-Input 4-Bit Digital Multiplexer . . ... .. . 547
2-Input 4-Bit Digital Multiplexer . ... ... . e 547

2-Input 4-Bit Digital Multiplexer .
Quad Exclusive-OR/NOR Gate . ... ... ... e 550

Quad Exclusive-OR/NOR Gate . ... ... .. .. 550
Quad Exclusive-OR/NOR Gate . ... ... . e e e e e e e e 550
Quad Exclusive-OR/NOR Gate .. ....... ...ttt e e e e e e 550
B-POSItION SCaler ... .. e e 553

Binary-to-Octal DeCOder . ... ... . ... 557

Binary-to-Octal Decoder ... ... ... ... . . e 557
BCD-to-Decimal Decoder . ... ... .. - 657
BCD-to-Decimal DeCOder ... ... . 657
BCD-to-Decimal DeCoder . ... ... ... e 557
BCD-to-Decimal Decoder ... ... . . e 557
8-Bit Parity Generator/Checker .. ... ... ... . i 560
8-Bit Parity Generator/Checker . ... ... ... . .. . 560

3-Input 4-Bit Digital Multiplexer . . .. .. 563

3-Input 4-Bit Digital Multiplexer .. ... ... ... 563
2-Input 4-Bit Digital Multiplexer . . ... ... 566
2-Input 4-Bit Digital Multiplexer ............ .. ... ... ... ... .. ... ... P 566
2-Input 4-Bit Digital Multiplexer . ... ... . e e 566
2-Input 4-Bit Digital Multiplexer . . ... ... . 566
4-Bit Register . ... ... . . e 569
4-Bit RegisSter ... . e 569
4-Bit ReGIS T . . .. e 569
4-Bit RegiSter . . . . e e e 569
10-Bit Serial-In Parallel-Out Shift Register . ...... ... ... .. . .. . . . 573
10-Bit Serial-In Parallel-Out Shift Register ......... .. . ... . . . . . . . i 576
Dual 8-Bit Shift Register ... .. ... ... 579
BCD Decade Counter/Storage Element ... ... .. ... . . . . . . it 581
4-Bit Binary Counter/Storage Element .. ... ... ... .. . . . . 581
4-Bit BCD Arithmetic Unit .. ... .. . e e 586

4-Bit BOD Adder . ... .. 590

Presettable High Speed Decade Counter .. .......... ... .. . .. . it 594
Presettable High Speed Decade Counter .. ...... ... ... ... i it 594
Presettable High Speed Binary Counter . ....... ... . ... ittt 594
Presettable High Speed Binary Counter .............. ... ittt 594
Presettable Low Power Decade Counter ........... ... ...ttt 600
Presettable Low Power Binary Counter ... ... ... ... i e 600
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9300 SERIES

9300 4-Bit Universal Shift Register . . ... ... ... .
9308 Dual 4-Bit LatCh . ... e
9309 Dual 4-Input Multiplexer. . .. ...
9314 4-Bit Transparent LatCh. ... ... ... e
9324 B-Bit COMPArAOr . ...ttt e
9334 8-Bit Addressable LatCh . ... ... ...
8T INTERFACE SERIES

8T04 Seven Segment Decoder/Driver .. ... ... ... e e e e e
8T05 Seven Segment Decoder/Transistor Driver . .......... .. ...
8T06 Seven Segment Decoder/Display Driver ... ........ ...t
8T09 3-State Quad Bus Driver ... ...... ... ..
8T10 3-State Quad D-Type Bus Flip-FIop . ... ... e e
8TI3 Dual Line DriVer. . ..o e e e
8Ti4 Triple Line Receiver with Hysteresis ............ ... ... . . . i
8TI5 Dual Communications EIA/MIL Line Driver . ....... ... . . . . . . e
8TI6 Dual Communications EIA/MIL Receiver with Hysteresis .............. .. ... .. .. .. ...
8TI8 Dual 2-Input NAND Gate (High Voltage to TTL Interface) ......... e e e e
8T20 Bidirectional One Shot . ... .. .. . e e
8T22 Retriggerable One Shot. .. ... . e
8T23 Dual Line DriVer ... e e e e
8T24 Triple Line Receiver with Hysteresis ............ ... .. . . . i i,
8T25 3-State Dual Sense Amplifier/Latch . ... ... . .. e
8T26A 3-State Quad Bus ReCeiver . ... .. ... . . . e
8T28 3-State Quad Bus RecCeiver . ... ... .. ... e e
8T30 Dual TTL/DTL to MOS Transceiver/Port Controller . .......... ... ... .. .. . . i,
8T31 8-Bit Bidirectional Port .. ... .. ... ..
8T32 Interface Vector (IV) Byte .. ... ... ..t
8T33 Interface Vector (IV) Byte .. ... ... . i
8T34 Quad Bus Transceiver with 3-State Outputs . ........ ... . .. ... . . .
8T37 Hex Bus Receiver with Hysteresis-Schmitt Trigger - .. ....... ... .. ... ... .. . . i,
8T38 Quad Bus Transceiver (Open Collector) . . ... ... ... ... i s
8T80 Quad 2-Input NAND Interface Gate Hex Inverter Interface Element .......... ... .................
8T90 Quad 2-Input NAND Interface Gate Hex Inverter Interface Element .......... ... .................
8793 High Speed Hex Inverter (PNP INputs) ............ .. i it e
8T94 Hex Inverter High Speed Open Collector (PNP lnputs) ............. ... ... . ..
8T95 High Speed Hex 3-State Buffer .............. ... . . i i e
8T96 High Speed Hex 3-State Buffer ......... ... .. . . i et
8T97 High Speed Hex 3-State Inverter .............. S S P
8798 High Speed Hex 3-State Inverter . ........ . ... .
8T125 Octal Transceiver, inverting, common enables . ................. .. . ittt
8T126 Quad Transceiver, inverting, separate enables . ................... .. i
8T363 Dual Zero Crossing Detector .. ... ... ... i e e e
8T380 Quad Bus Receiver with Hysteresis-Schmitt Trigger ............ ... ... ... . ... . i ..
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MSI SELECTION GUIDE

ARITHMETIC FUNCTIONS AND OPERATORS

sifnotics

FUNCTION 54/74 FAMILIES BITS PAGE
TYPE Std. s LS
Adder 80 X 1+1+Carry 121
Adders 83 X X 4+4+Carry 124
Adders 283 X 4+4+Carry 421
Adder —_ —_ — 82883 — —_ 4-Bit BCD 590
Arithmetic logic unit — — — 82882 — —_ 4-Bit BCD 586
Arithmetic logic unit 181 X X 4-Bit Binary 314
Carry lookahead unit 182 X X Lookahead over 16-Bits 320
Comparator magnitude 85 X X X 4 128
Encoder, priority 147 X 10-to-4 217
Encoder, priority 148 X 8-to-3 220
Multiply decoder 261 X 2X2 408
Parity generator/checker 180 X 8-Bit Odd/Even 311
Parity generator/checker 280 X 8-Bit Odd/Even 419
Parity generator/checker —_ 8262/562 9-Bit Odd/Even 560
Shifter 350 X 4-Bit, 4-Way Shifter 449
COUNTERS, ASYNCHRONOUS (RIPPLE)
FUNCTION 54/74 FAMILIES MODULO PAGE
TYPE | sTD s Ls
Decade 90 X X 2x5 136
Divide-by-12 92 X X 2x6 142
Binary 93 X X 2x8 145
Decade — — — 8280 — — 2x5 581
Decade —_ — 8290/S90 — 2x5 594
Decade 196 X 2x5 352
Binary — — — 8281 — — 2x8 581
Binary — — 8291/S91 — 2x8 594
Binary 197 X 2x8 357
Decade 290 X 2x5 426
Binary 293 X 2x8 429
Dual decade 390 X 2x5x2x5 491
8-Bit binary 393 X 16x16 494
Dual decade 490 X 10x10 510
COUNTERS, SYNCHRONOUS
54/74 FAMILIES
FUNCTION COUNTER TYPES PAGE
TYPE STD s LS
Decade 160 X X BCD, Master Reset 251
Binary 161 X X 4-Bit, Master Reset 256
Decade 162 X X BCD, Synchronous Reset 261
Binary 163 X X 4-Bit, Synchronous Reset 266
" U/D decade 168 X BCD, Synchronous expansion 282
U/D binary 169 X 4-Bit, Synchronous expansion 287
U/D Decade 190 X X BCD, U/D Mode Control 326
U/D binary 191 X X 4-Bit, U/D Mode Control 331
U/D decade 192 X X BCD, Separate U &D Clocks 336
U/D binary 193 X X 4-Bit, Separate U &D Clocks 340
U/D decade 568 X BCD, 3-State, Sync & 513
Async Reset
U/D binary 569 X 4-Bit, 3-State, Sync & 520
Async Reset
19




MSI SELECTION GUIDE

DECODERS/DEMULTIPLEXERS

54/74 : FAMILIES
FUNCTION FEATURES PAGE
TYPE STD s LS
Dual 1-of-4 . 139 X X Separate address 212
Dual 1-of-4 155 X X Common address 238
Dual 1-of-4 156 X X O.C. outputs 241
Dual 1-of-4 256 X Active HIGH outputs 393
1-of-8 138 . X X 3-enables 209
1-0f-8 — — — 8250 — —_ Octal with enable 557
1-0f-8 ) 259 X Active HIGH outputs 403
1-0f-8 —_ — — 9334 — —_ Active HIGH outputs 625
1-0f-10 42 X X BCD, blank above “9” 73
1-of-10 43 X Excess 3-to-decimal 75
1-0f-10 44 X Excess 3-gray-to-decimal | 77
1-of-10 . 45 X 80mA, 30V outputs 79
1-0f-10 — - — 8251 — — BCD with enable 557
1-0f-10 — — — 8252 — — BCD, blank above “9” 557
1-0f-10 145 X X 80mA, 15V outputs 215
1-0f-10 445 X 80mA, 7V outputs 508
1-0f-16 154 X X 2-enables 235
DECODERS/DISPLAY DRIVERS
FUNCTION pavng FAMILIES FEATURES PAGE
Std S LS
BCD-to-7-segment . 46 X 40mA, 30V, 81
active LOW
outputs
BCD-to-7-segment 47 X 40mA, 15V, 81
active LOW
outputs
BCD-to-7-segment 48 X 8mA, active 84
HIGH output
BCD-to-7-segment —_ _— — NE&S86 — — Latched, 26mA )
constant current
BCD-to-7-segment — — — NES&87 — — Latched, program- .
able constant
_ _ current
BCD-to-7-segment — DS8880 — — 80V, gas filled *
display tube
driver

NOTE
*See Signetics ANALOG DATA MANUAL for data sheets.
0.C. = Open collector
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LATCHES, TRANSPARENT

54/74 FAMILIES
FUNCTION TYPE FEATURES PAGE
STD S LS
4-Bit D 75 X X True & Comp. outputs 111
4-Bit D 197 X Also 4-Bit Counter 357
4-Bit D 375 X True & Comp. outputs 478
4-Bit R-S 279 X X Switch debouncer 418
Dual 4-Bit 256 X Addressable 393
Dual 4-Bit 100 X Separate enables 160
Dual 4-Bit 116 X Gated enable, Master Reset 185
8-Bit D 363 X 3-8, MOS compatible 454
8-Bit D 373 X 3-State 470
8-Bit — — — 9334 — — Addressable 625
8-Bit 259 X Addressable 403
MEMORIES (See Signetics Memory Manual for Larger Memories)
FUNCTION iy FAMILIES FEATURES PAGE
STD S LS
4x4 Register 170 X X Separate Read/Write 292
Addresses
4x4 Register 670 X LS 170 with 3-state outputs 527
16x4 RAM 89 X X 0.C., transparent while writing 133
16x4 RAM 189 X X 3-State, disabled while writing 323
16x4 RAM 289 X X 0.C., disabled while writing 424
16x4 RAM —_ — — 3101A — — 0.C., disabled while writing 424
16x4 RAM — — — 8225 — — 0.C., disabled while writing 424
MULTIPLEXERS
FUNCTION 54/74 FAMILIES FEATURES PAGE
TYPE STD S LS
Quad 2-input 157 X X X True outputs 244
Quad 2-input 158 X X X Complement outputs 246
Quad 2-input 257 X X 3-State “157”, buffer outputs 397
Quad 2-input 258 X X 3-State “168”, buffer outputs 400
Quad 2-input — — — 8266 — — True & Complement inputs 566
Quad 2-input — e — 8267 — — True & Complement inputs, 566
0O.C. outputs
Quad 2-input — — 8233/S33 —_ True outputs 547
Quad 2-input — — 8234/534 — Complement (O.C.) outputs 547
Quad 2-input — — — 8235 — — True & Complement inputs 547
open collector outputs
Quad 2-port 298 X X Register outputs 436
Quad 2-port 398 X True & Complement 502
register outputs
Quad 2-port 399 X Register outputs 505
Quad 3-input — — — 8263 — — True/Complement control 563
Quad 3-input — —_ — 8264 — — True/Complement control 563
Dual 4 -input 153 X X X Separate enables 232
Dual 4-input 253 X X 3-State “153” 390
8-input 151 X X X True & Complement outputs 227
8-input 251 X X 3-State “151”, buffer outputs 386
8-input — — 8230/S30 —_ True & Complement outputs 544
8-input — — 8231/831 — True & Complement open 544
collector output
8-input — — 8232/832 —_ True & Complement outputs 544
16-input 150 X True & Complement outputs 223

0.C. = Open collector
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REGISTERS, PARALLEL IN—PARALLEL OUT

54/74 FAMILIES .
FUNCTION TYPE FEATURES PAGE
STD S LS
4-Bit 173 X ) X 3-State outputs 301
4-Bit 175 X X X True & Complement 308
outputs, MR input
4-Bit 298 X X Multiplex data inputs 436
4-Bit 379 X Clock enable input 487
4-Bit 398 X Multiplex data inputs 502
4-Bit 399 X Multiplex data inputs 505
4x4 . 170 X X 4-Addressable register 292
4x4 670 X 3-State LS170 527
6-Bit 174 X X X Master Reset input 305
6-Bit 378 ‘ X Clock Enable input 484
8-Bit ) 273 X Master Reset input 415
8-Bit 377 X Clock Enable input 481
8-Bit 364 X 3-State MOS compatible 458
outputs
8-Bit 374 X 3-State outputs 474
10-Bit — — — 8200 — — Dual 5-Bit 541
10-Bit .- — — 8201 — — Dual 5-Bit, Inverted outputs 541
10-Bit — — — 8202 — —_ 10-Bit D F-F, Master Reset 541
10-Bit — —_ — 8203 — — 10-Bit D F-F, Inverted outputs 541
16-Bit 172 X 8x2, independent read & 296
: write ports
REGISTERS, SHIFT-LOAD
FUNCTION 54/74 FAMILIES FEATURES PAGE
TYPE STD s LS
4-Bit 94 X Parallel in-serial out 148
4-Bit 95 X X Separate shift and load 162
clocks
4-Bit — — — 8270 — — Asynchronous load 569
4-Bit — — — 8271 — — Asynchronous load, 569
Master Reset
4-Bit 194 X X X Shift right/left parallel load 344
4-Bit 195 X X X Shift right, parallel load 348
4-Bit 295 X Shift-load, 3-state outputs 432
4-Bit 395 X Expandable shift, 3-state 497
outputs
5-Bit 96 X X Shift right, parallel load 156
8-Bit } 91 X X Serial in-serial out 139
8-Bit 164 X X Serial in-parallel 271
8-Bit 165 X Parallel in-serial out 274
8-Bit 166 X Parallel in-serial out 278
8-Bit 200 X Parallel, 3-state input/output 439
Master Reset
8-Bit : 323 X LS299 with Synchronous 444
Reset
- 8-Bit 198 X Parallel & Serial in-parallel 1 362
. & serial out
8-Bit 199 X Universal, reversible, 366
shift-load
Dual 8-Bit . — — — 8277 — — Dual, Serial in-serial out 579
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INDEX BY FUNCTION

8200 SERIES

Arithmetic Units

8282 4-Bit BCD Arithmetic Unit . ... .. . . 586
82583 44-Bit BCD Adder ... ... . 590
Counters

8280 BCD Decade Counter/Storage Element ... ........ . ... . . . . . . . 581
8281 4-Bit Binary Counter/Storage Element ... ... . . .. . . ... 581
8290 Presettable High Speed Decade Counter ......... ... .. .. it 594
82590 Presettable High Speed Decade Counter ... ... ... i e 594
8291 Presettable High Speed Decade Counter . ........ ... ... . i e 594
82S91 Presettable High Speed Decade Counter ............. ...t 594
8292 Presettable Low Power Decade Counter ........ .. ... .. .. . . . e 600
8293 Presettable Low Power Binary Counter . ... ... .. . . ... . e 600
Decoders Display Drivers

8250 Binary-t0-Octal DeCOAEr . ... ... 557
82550 Binary-to-Octal Decoder . ... ... ... 557
8251 BCD-to-Decimal Decoder . . ... ... . 557
82551 BCD-to-Decimal DeCoder . . ... ... e 557
8252 BCD-to-Decimal DeCoder . . ... ... 557
825852 BCD-to-Decimal Decoder . .. ... .. ... 557
Generator /Checker

8262 8-Bit Parity Generator/Checker . ... . ... . .. . . 560
82562 8-Bit Parity Generator/Checker .. ... .. .. e 560
Multiplexers

8230 8-Input Digital Multiplexer . ... ... .. 544
82S30 8-Input Digital Multiplexer .. ... .. . 544
8231 8-Input Digital Multiplexer ... ... . e 544
82531 8-Input Digital Multiplexer . ... .. .. 544
8232 8-Input Digital Multiplexer . ... ... . . e 544
82832 8-Input Digital Multiplexer ... ... .. . . 544
8233 2-Input 4-Bit Digital Multiplexer . .. .. ... 547
82833 2-Input 4-Bit Digital Multiplexer . .. ... .. . e 547
8234 2-Input 4-Bit Digital Multiplexer . ... ... . 547
82834 2-Input 4-Bit Digital Multiplexer . ... ... ... . e 547
8263 2-Input 4-Bit Digital Multiplexer . .. ... ... . e 563
8264 2-Input 4-Bit Digital Multiplexer . ... ... .. 563
8266 2-Input 4-Bit Digital Multiplexer . ... ... ... 566
82566 2-Input 4-Bit Digital Multiplexer . .. ... .. . 566
8267 2-Input 4-Bit Digital Multiplexer . ... .. ... e 566
82567 2-Input 4-Bit Digital Multiplexer . ... ... .. ... e 566
Parity Functions

8241 Quad Exclusive-OR/NOR Gate ... ... .. e e e 550
82S41 Quad Exclusive-OR/NOR Gate .. ... e e e e 550
8242 Quad Exclusive-OR/NOR Gate .. ...ttt e e e e e e e et 550
82542 Quad Exclusive-OR/NOR Gate .. ... ... e e e e e 550
Registers/Latches

8200 Buffer/Register ... ... 541
8201 Buffer/Register . ... 541
8202 Buffer/Register .. ... .. . 541
8203 Buffer/Register ... .. 541
8270 4-Bit Shift Register ... ... .. e 569

Sifnetics 23




INDEX BY FUNCTION (Cont'd)
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Registers/Latches (Cont’d)

82870
8271
82871
8273
8274
8277

Scaler
8243
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4-Bit Shift Register ... ... .. 569
4-Bit Shift Register ... ... .. . e [ N 569
4-Bit Shift Register ... ... .. e 569
10-Bit Serial-In Parallel-Out Shift Register . ... ... ... . . . . . . 573
10-Bit Parallel-In Serial-Out Shift Register . ...... ... .. ... . ... . . . . . . e 576
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PRODUCT INFORMATION

INTRODUCTION

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

The oldest TTL product category is the gold
doped double diffused type which is made
up of the 54/7400, the 8200 and the 9300
families of devices. These families reflect
the same performance ranges and differ
only in functions and pin configuration. The
54H/74H00 family is a high performance
version of the 54/74 series which uses the
gold doped structure, but has higher power
and faster speeds.

The remaining two categories of product are
fabricated with a non-saturating Schottky
clamped transistor technique. The
54S/74S00 and 82S00 families of TTL pro-
ducts are very high performance, high pow-
er devices. These two families differ in types
of functions offered, and input LOW level
loading. They otherwise represent the same
speed-power ranges. The newest and most
popular TTL category is the 54LS/74LS
Low Power Schottky family. These products
feature the performance of the 54/74 family
at about 1/4 the power.

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

ABSOLUTE MAXIMUM RATINGS

OPERATING TEMPERATURE AND

VOLTAGE RANGES

The nominal supply voltage (Vo) for all TTL
circuits is +5.0 volts. Commercial grade
parts are guaranteed to perform with a +5%
supply tolerance (+250mV) over an ambi-
ent temperature range of 0°C to 70°C. The
8200, 82S00 and 9300 Commercial grade
parts are guaranteed to operate over a 0°C
to 75°C ambient temperature range.

The Military grade parts are guaranteed to
perform with a +10% supply tolerance
(£500mV) over an ambient temperature
range of —55°C to +125°C. The 8200 Mili-
tary grade supply voltage tolerance is limit-
ed to +5% (+250mV).

The actual junction temperature can be cal-
culated by multiplying the power dissipation
of the device with the thermal resistance of
the package and adding it to the measured
ambient temperature Tp or package (case)
temperature Tc. The thermal resistance for
the various packages in which the TTL pro-
ducts are offered is specified with the Pack-
age Information in Section 9 of this manual.

GENERAL TTL CIRCUIT
CHARACTERISTICS

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

The phase splitter (2) provides the inversion

NAND Gate Example

Vee

OUTPUT

*Number of inputs depends
on the gate.

OuTPUT

Figure 1

and amplification in the circuit. It determines
whether the outputs are active level HIGH or
active level LOW. The level shifter (3) pro-
vides noise immunity between the HIGH and
LOW output levels, and minimizes the possi-
bility of having both HIGH level driver (4) and
LOW level driver (5) on simultaneously.

The level shifter (3) and HIGH level driver (4)
combine to form an emitter follower circuit
that tracks the voltage at the collector of
the phase splitter. This circuit is usually de-
signed to drive very heavy capacitive loads
so that the initial rise time of the output is
determined primarily by the rise time at the

PARAMETER 54/74, 8200, 9300 54H/74H 54S/74S, 82S00 54LS/74LS

Ve Supply voltage, continuous (Note a) 7.0V 7.0V 7.0V 7.0V
Input voltage, continuous (Notes a & b) —0.56V to +5.5V —0.5V to +5.5V —0.5V to +5.5V —0.5V to 15V(b)
Input current, continuous —30mA to +5mA —15mA to +5mA —30mA to 5mA —30mA to + 1mA
Voltage applied to HIGH outputs (Note a) —0.5V to Voo —0.5V to 7.0V —0.5V to 7.0V —0.5V to Vce
Voltage applied to “off” Open Collector —0.5V to 7.0V —0.5V to 7.0V —0.5V to 7.0V —0.5V to 7.0V
outputs (Notes a & c)
Current into LOW standard output, continuous| 30mA 40mA 40mA 15mA
Current into LOW Buffer output, continuous 80mA 100mA 100mA 50mA
Operating free air temperature range —-556°C to +125°C
Storage temperature range —65°C to +160°C

NOTES

a. Voltages are referenced to device ground terminal

b. The following LS device inputs are limited to 5.5V input breakdown: All inputs of LS 181,
Clock inputs of LS90, LS92, LS93, LS196, L5197, LS290, LS293, LS390, LS393 and
LS490.

c. Some open llector devi are specially pr d to handle higher output
voltages of from 15V to 30V. The Absolute Maximum voltage for these devices is 10%
over the specified Vot test condition.
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TTL INPUT CONFIGURATIONS

‘a. MULTIPLE EMITTER TRANSISTOR

Vee
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b. PN DIODE INPUT WITH
KICKER TRANSISTOR Qg
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c. SUSBRATE PNP INPUT TRANSISTOR
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d. DIODE CLUSTER INPUTS
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phase splitter collector. The LOW level driv-
er (5) is usually a saturating transistor for
the gold doped process devices, or a
Schottky diode clamped transistor for the
Schottky processed devices. These output
transistors are designed to sink the rated
fan-out current which characterizes the var-
ious TTL families. )

Input Circuits

The input circuits as described above are
basically AND gate configurations designed
with multiple-emitter NPN transistors (MET),
substrate PNP transistors, or various junc-
tion and Schottky diodes as shown in Figure
2. All of the circuit configurations have very
high impedance in the HIGH state. When the
input voltage is above the circuit threshold
voltage, all of the inputs act like reversed
biased diodes. The MET transistors are ac-
tually operated in the inverse mode, but the
gain is so low there is very little current flow-
ing into the devices.

The LOW level input impedance of the MET
and diode inputs is determined by the inter-
nal pull-up resistor. This resistor is nominally
4KQ for the 54 /74, 8200, and 9300 inputs, it
is 2KQ for the 54H/74H and 54S/74S inputs,
and it is 16KQ to 20KQ for the 54LS/74LS
inputs. The 82500 devices have substrage
PNP inputs which exhibit very high imped-
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ance at both HIGH and LOW input logic lev-
els. This PNP input structure is also used
some 54LS/74LS buffer products to mini-
mize the input load factor and produce bet-
ter output drive and performance.

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

Output Circuits

The output circuit configurations used for
the TTL products in this manual are shown in
Figure 3. The basic advantages and disad-
vantages of each configuration is given for
reference. The different circuits are used to
optimize the functional and performance re-
quirements of the various devices, and are
not necessarily restricted to individual TTL
families. The pull-down circuit (not shown)
on the base of the LOW level driver is usual-
ly a resistor which provides a means of turn-
ing off the output transistor. The majority of
the 545/74S, 82S00, and 54LS/74LS de-
vices use a resistor-transistor network
which acts to square-up the V|N-VouT
transfer characteristics of the device.

A resistive pull up can be added to any TTL"

output circuit increasing VoH to almost

Sinotics

Vg, but only circuits “c,” “d,” and “e” can
be pulled higher than V¢, e.g.; to +7.0V for
driving MOS circuits. Configurations “a” and
“b” have a diode associated with the resis-
tor at the output which clamps the output
one diode drop above V. This is an impor-
tant consideration in large systems where
sections might be powered down (Vgg =
0). In this state, the outputs of circuits “a”
and “b” represent a very low impedance at a
fairly low voltage (< 1.0V), while the outputs
of circuits “c”, “d”, and “e” represent a high
impedance and thus a logic HIGH, more ap-
propriate for isolation from the rest of the
system.

The output impedance of a typical TTL de-
vice in both the LOW and HIGH state is
shown in Figure 4. In the LOW state, the
output impedance is determined by a satu-
rated transistor (about 82 to 10Q). However,
at very high sinking current, especially at
low temperature, the output device is not
able to stay in saturation and the output im-
pedance rises as shown.

When switching from the LOW to the HIGH
state, the totem-pole output structure pro-
vides a low output impedance capable of
rapidly charging capacitive loads. However,
charge and discharge currents must also
flow through the Vo and ground distribu-
tion networks. The Vg and ground lines
should therefore be short and adequately
decoupled.

3-State Outputs

Many new buffers and registers have 3-state
outputs designed for “busing”. This type of
output electrically performs as a totem-pole
output with the additional feature that the
output may be disabled, neither sinking nor
sourcing current. The 3-state outputs are
designed to be tied together, but they are
not designed to be active simultaneously. In
order to minimize noise and protect the out-
puts from excessive power dissipation, only
one 3-state output should be active at any
time.

DESIGN CONSIDERATIONS

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

Clamp Diode Effect on Negative
Input Voltages

All Signetics TTL circuits are provided with
clamp diodes on the device inputs to mini-
mize negative ringing effects. These diodes
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TTL OUTPUT CONFIGURATIONS

a. DARLINGTON

Vee
ADVANTAGE:
High ac drive capability
VOH = Vcc ~ Vegatio =0
Small size (transistors share one common isolation)
" DISADVANTAGE:
Output cannot be pulled higher than one diode drop above VCC

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

vee
ADVANTAGE:
High ac drive capability
VoW =Vcc - VBe atlo = 0
DISADVANTAGE:
Larger than circuit A
Output cannot be pulled higher than one diode drop above VcC

c. DARLINGTON WITH RESISTOR TO GROUND

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

d. TRANSISTOR—DIODE

ADVANTAGE:

Vee
Lowest power consumption
Small size
Outputs can be pulled higher than VCC
) DISADVANTAGE:
Less ac drive capability
Vee
{} RL

e. OPEN COLLECTOR

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

Figure 3
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TYPICAL INPUT/OUTPUT
CHARACTERISTICS
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\
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DIODE 20—
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OPERATING
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T 17 T
-3 -2 -1 |01 2 3 4 5
1

mA

LOW STATE

30 RSAT ~ 8Q

VOLTS
Q4 NOT
SATURATED

HIGH STATE

OUTPUT

‘FIGURE 4

should not be used to clamp negative dc
voltages or long duration negative pulses
especially for 54LS/74LS product. If the in-
put voltage of an LS device is taken more
than 0.5 volts negative (referenced to the
device ‘ground terminal) for more than 0.5
micro-seconds, it is possible to activate a
parasitic circuit component which can
cause the HIGH level output of that gate to
degrade sufficiently to cause a logic error.

Disposition of Unused Inputs

Electrically open inputs degrade ac noise
immunity as well as the switching speed of a
circuit. To optimize performance, each input
must be connected to a low impedance
source. Unused active HIGH NOR or OR in-
puts must be returned to ground or a LOW
level output. Unused active HIGH NAND or
AND inputs should be maintained at a volt-
age greater than 2.7V, but not exceeding
the Absolute Maximum Rating. This elimi-
nates the distributed capacitance associat-
ed with the floating input, bond wire, and
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package lead, and ensures that no degrada-

- tion will occur in the propagation delay

times.

Possible ways of handling unused inputs
are:

1. Connect the unused active LOW inputs
of the TTL devices to ground. The active
HIGH inputs should be tied through a
resistor of from 1k to 10kohm to Vgg.
The unused active HIGH LS inputs can
be tied directly to Vgg, as long as the
leads are very short and the supply is
adequately decoupled.

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

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

NOTE

For 54L.8/74LS devices do not connect multiple inputs of a
common gate together. This would increase the input cou-
pling capacitance and reduce the ac noise immunity.

Unused Gates

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

Extenders

For maximum speed, TTL extender gates or
discrete diodes should be placed as close
as possible to the gate being extended. This
practice minimizes capacitance at the sen-
sitive extension points.

Increasing Fan Out

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

Isolation Diodes

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

Input Loading and Output Drive
Characteristics :

The logic levels of all the TTL products are
fully compatible with each other. However,
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the input loading and output drive character-
istics of each of these families is different
and must be taken into consideration when
mixing the TTL families in a system. Table |
shows the relative drive capabilities of each
family for the Commercial temperature and
voltage ranges. For Military ranges the
74LS and 74L drive capabilities must be cut
in half. You will note that the 74LS Buffers
have three times the drive capability of the
standard 74LS devices; in fact, they can
drive more loads than any other non-buffer
TTL device.

Mixing TTL Families

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

The noise generated by these 54S/74S and
54H/74H can only be tolerated in systems
designed with very short signal leads,
elaborate ground planes, and good, well
decoupled power distribution networks. Mix-
ing the slower TTL families like 54/74 and
54LS/74LS with the higher speed families
is also possible but must be done with cau-
tion. The slower speed families are more
susceptible to induced noise than the higher
speed families due to their higher input and

output impedances. The low power schottky
54LS/74LS family is especially sensitive to
induced noise and must be isolated as much
as possible from the 54S/74S or 54H/74H
devices. Separate or isolated power and
ground systems are recommended, and the
LS input signal lines should not run adjacent
to lines driven by 54S/74S or 545H/74H de-
vices.

Mixing 64/74 and 54LS/74LS is less re-
strictive, and the overall system design
need not be so elaborate. Standard two sid-
ed PC boards can be used with good, well
decoupled power and ground grid systems.
The signal transitions are slower and there-
fore generate less noise. However, good
high speed design techniques are still re-
quired, especially when working with
counters, registers, or other devices with
‘memory.

Clock Pulse Requirements

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

When the clock input reaches the threshold
voltage, the internal gates and the changing
outputs start to dump current into the ground
lead of the device. If there are enough inter-
nal gates or loaded outputs changing at the
same time, the chip ground reference level
(and therefore the clock input reference lev-
el) can rise by as much as 500mV. This
ground noise is the algebraic sum of the
internal and external ground plane noise. If
the clock input.of a positive edge triggered
device is at or near the threshold of the

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

74 40 10 8 80 8 10 40
74 Buffers 60 30 24 120 24 30 120
74H 50 12 10 100 10 12 50
74H Buffers 75 37 30 150 30 37 150
74L 9 2 1 20 1 2 9
748 50 12 - 10 100 10 12 50
74S Buffers 150 37 30 150 30 37 150
8200 & 9300 40 10 8 80 8 10 40
82S00 50 12 10 100 10 12 50

*The 74LS Buffers include 3-State outputs except LS253 & L.S670

S{fNOLES
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device during the ground noise transient pe-
riod, it is quite possible for the internal de-
vice to receive multiple clock pulses.

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

Special Note

Some of the recent Signetics counters and
registers have been designed with a special
clock buffer that includes a small amount of
hysteresis to minimize clock edge rate and
noise problems. The LS160A, LS161A,
LS162A, LS163A, LS364, and LS374 all
have the special clock buffers to increase
their tolerance of slow positive clock edges
and heavy ground noise.

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

Open Collector

These devices must be used whenever two
or more OR-tied outputs will be at opposite
logic levels at the same time. These devices
must have a pull-up resistor (or resistors)
added between the OR-tie connector and
V¢ to establish an active HIGH level. Only
special high voltage buffers can be tied to a
higher voltage than Vgc. The minimum and
maximum size of the pull-up resistor is de-
termined as follows:

Vcoc(Max) — Vo

R(Min) =
loL — Na(iL)
Vgo(Min) — Vo

R(Max) =
N{(lor) + N2(iy)

where: g = Minimum Ig_ guarantee of OR-
tied elements.

Nao(ljL) = Cumulative maximum input LOW
current for all inputs tied to OR-tie
connection.

LOAD CIRCUIT 1
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Ct = Total Capacitance
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VERSUS LOAD CAPACITANCE (CT)
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Figure 5

LOAD CIRCUIT 2 LOAD CIRCUIT 3
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N1(lopH) = Cumulative maximum output
HIGH leakage current for all
outputs tied to OR-tie connec-
tion.

No(lj4) = Cumulative maximum input HIGH
leakage current for all inputs tied
to OR-tie connection.

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

Minimum propagation delay results when the
minimum value of external pull-up resistor is
used in Load Circuit 1, Figure 5. Diodes
should be fast recovery 1N4376 or equiv-
alent. External pull-up resistor Load Circuits
2 and 3 give progressively slower propaga-
tion delays.

3-STATE OUTPUTS

3-State Outputs are designed to be tied to-
gether, but they are not designed to be ac-
tive simultaneously. In order to minimize
noise and protect the outputs from exces-
sive power dissipation, only one 3-state out-
put should be active at any time. This gener-

Sifnetics

ally requires that the Output Enable signals
be non-overlapping. When TTL decoders are
used to enable 3-state outputs, the decoder
should be disabled while the address is be-
ing changed. Since all TTL decoder outputs
are subject to decoding spikes, non-over-
lapping signals cannot normally be guaran-
teed when the address is changing.

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

POWER SUPPLY DECOUPLING

Power supply capacitance decoupling is re-
quired for any TTL system. Generally,
0.01uF per synchronously driven gate and at
least 0.1uF for each 20 gates is required
regardless of synchronization. Counters and
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shift registers are especially susceptible to
power and ground line noise. They should be
decoupled with a 0.1uF capacitor for each
eight internal flip-flops, or one capacitor for
each two devices put as close as possible
to the devices. Buffers and line drivers
should be heavily decoupled at the driver
power pins, due to the large current
transients needed to charge and discharge
the lines.

On-Board Regulation

In most digital systems, there is a large cur-
rent requirement, and the current supplied
usually comes from a main supply. TTL logic
tends to generate current spikes during
switching due to the overlap in conduction of
both upper and lower transistors, thus creat-
ing VG noise. An on-board regulator would
not only regulate the power supplied to the
circuits on-board, but also would isolate the
noise otherwise propagated to the rest of
the system. Systems designed using this
technique would not need tight regulation on
the main power supply.

LINE DRIVING AND RECEIVING
Open wire connections between TTL circuits
should not be bundled, tied, or routed to-
gether. Instead, point-to-point wiring should
be used, preferably above a ground plane
which reduces coupling between conduc-
tors. :

Single line wire interconnections should not
exceed two feet; for wires longer than 15
inches, a ground plane is essential to pro-
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vide adequate system performance. Over 2-
foot twisted pairs or coaxial cable should be
used. The characteristic impedance of an
open wire over a ground plane is about
150, while for twisted pairs of #26 wire the
impedance is about 120Q. For added pro-
tection against crosstalk, coaxial cables
can be used but coaxial cables having very
low characteristic impedances are difficult
to drive. For best performance, coaxial ca-
bles with a characteristic impedance Rg of
1009 should be used. Resistive pull ups at
the receiving end can be used to increase
noise margins. If reflection effects are
unacceptable, the line must be terminated in
its characteristic impedance. One method is
shown in Figure 6 where the output of the

line is tied to Vg through a resistor equiv-.

TTL DRIVING TWISTED PAIR

alent to the characteristic impedance of the
line. Therefore Rg is fairly small, and the
driving gate must sink the current through it
in addition to the current from the inputs be-
ing driven. Terminating the line in a voltage
divider with two resistors, each twice the
line impedance, reduces the extra sink cur-
rent by 50%. It is preferable to dedicate
gates solely for line driving if the line length
is in excess of five feet.

For additional noise immunity when driving
long lines, the 8830 and 8820 dual differen-
tial line driver and line receiver may be used.
These devices drive a twisted pair of wires
differentially, permit easy termination -of
lines, and provide +15V common mode
noise rejection.

Ro = CHARACTERISTIC
IMPEDANCE OF LINE

DATA IN

ENABLE

TWISTED PAIR

Vce vce

Ro

Ra =RB =2Zp
Ro=2o

Figure 6
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DEFINITION OF TERMS AND SYMBOLS

DC SYMBOLS AND DEFINITIONS

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

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

-1.0V). values.

Vce Supply voltage: The range of power supply volt- Icc Supply current: The current flowing into the Voo
age over which the device is guaranteed to oper- supply terminal of the circuit with specified input
ate within the specified limits. conditions and open outputs. Input conditions are

chosen to guarantee worst case operation unless

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

the minimum breakdown voltage for the input.

ViH Input HIGH voltage: The range of input voltages
recognized by the device as a logic HIGH. IIH Input HIGH current: The current flowing into an

input when a specified HIGH level voltage is ap-

ViH(Min) Minimum input HIGH voltage: This value is the plied to that input.
guaranteed input HIGH threshold for the device. ’

The minimum allowed input HIGH in a logic sys- L Input LOW current: The current flowing out of an
tem. input when a specified LOW level voltage is ap-
plied to that input.

ViL Input LOW voltage: The range of input voltages -
recognized by the device as a logic LOW. IoH Output HIGH current: The leakage current flow-

ing into a turned off open collector output with a

ViL(Max) Maximum input LOW voltage: This value is the specified HIGH output voltage applied. For de-
guaranteed input LOW threshold for the device. vices with a pull-up circuit, the IgH is the current
The maximum allowed input LOW in a logic sys- flowing out of an output which is in the HIGH state.
tem.

loL Output LOW current: The current flowing into an

VM Measurement voltage: The reference voltage output which is in the LOW state.
level on ac waveforms for determining ac perfor-
mance. Usually specified as 1.5V for most TTL los Output short-circuit current: The current flowing
families, but 1.3V for the Low Power Schottky “out.-of an output which is in the HIGH state when
54LS/74LS family. that output is short circuit to ground.

VoH(Min) Output HIGH voltage: The minimum guaranteed lozH Output off current HIGH: The current flowing into
HIGH voltage at an output terminal for the speci- a disabled 3-state output with a specified HIGH
fied output current oy and at the minimum Vgg output voltage applied. :
value.

lozL Output off current LOW: The current flowing out

VoL (Max) Output LOW voltage: The maximum guaranteed of a disabled 3-state output with a specified LOW
LOW voltage at an output terminal sinking the output voltage applied.
specified load current gy . .

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

VT- Negative-going threshold voltage: The input
voltage of a variable threshold device which
causes operation according to specification as
the input transition falls from above V14 (Max).

SinoLiEs
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DEFINITION OF TERMS AND SYMBOLS

AC SWITCHING PARAMETERS AND DEFINITIONS

fMAX

tPLH

tPHL

tPHZ

tpLz

tpzH

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

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

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

Output disable time from HIGH levél of a 3-
state output: The delay time between the speci-
fied reference points on the input and output volt-
age waveforms with the 3-state output changing

| from the HIGH level to a high impedance “off”

state.

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

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

tpzL

th

tw

trec

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

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

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

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

Recovery time: The time between the reference
point on the trailing edge of an asynchronous
input control pulse and the reference point on the
activating edge of a synchronous (clock) pulse
input such that the device will respond to the
synchronous input.
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54/7400 PIN CONFIGURATIONS
54H/74H00
54S/74S00
54LS/74LS00 [ [72] vee
Z [13]
ORDERING CODE (See Section 9 for further Package and Ordering Information.) o @E
PIN COMMERCIAL RANGES MILITARY RANGES =] [11]
PACKAGES
CONF. Vee = 5V + 5%; Ta = 0°C to +70°C Vee = 5V £ 10%; Tp = -55°C to +125°C =] [70]
Plastic DIP | Fig-A | NT40ON o N74HOON (5] @E
Fig. A | N74SOON e  N74LSOON anp [7] 5]
Ceramic DIp| Fig- A | N7400F ®  N74HOOF S5400F e S54HOOF Figure A
Fig. A | N74S00F e N74LSOOF S54S00F o S54LS00F
Flatpak Fig. B S5400W ] S54HOOW
Fig. A S54S00W e S54L.S00W 1] 4]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 3] 2]
vee [4] [11] aND
PINS 54/74 54H/74H 54S/74S 54LS/74LS =] m|
iy (uA) 40 50 50 20 7 B
Inputs L (MA) 16 20 20 -0.36 =
Figure B
loH (uA) -400 -500 -1000 -400
Outputs loL (MA) 16 20 20 4/8@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
IccH Supply current Vcc = Max, ViN = 0V 8.0 16.8 16 1.6 mA
lccL Supply current Ve = Max, ViIN = 4.5V 12 40 36 4.4 mA
AC CHARACTERISTICS Ta =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONs | CL=15pF | C =25pF | C =15pF | CL=15pF | N7
RL = 40002 RL = 2800 R =2800) RL = 2kQ
Min | Max Min Max Min | Max Min | Max
tPLH Propagation delay Waveform 1 22 10 4.5 15 ns
tPHL Propagation delay Waveform 1 15 10 5.0 15 ns
NOTE
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54L.S/74LS specification.
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54/7401
54H/74H01
54LS/74LS01

ORDERING CODE (See Section 9 for further Package and Ordering Information.)

PIN CONFIGURATIONS

miaiziciziols
D
[

L=l Lo 3] 2] 5] [

73] vee

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES GND | 7
CONF. | Ve =5V+5% T =0Cto+70°C | Vgg =5V £ 10%; Ta = -55°C to +125°C
Figure A
Plastic DIP F.ig. A | N7401N . N74LS01N
Fig. C N74HO1N
] 14
. Fig. A | N7401F o N74LSO1F S5401F L] S54LS01F E@ @ 13
Ceramic DIP| .
Fig. C N74HO1F S54H01F = =
Flatpak Fig. B S5401W e S54HOIW vee [@] 11] onp
Fig. A S54LS01W =] 0]
7] ¢]
Figure B
@ 1] vee
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (@ E@ @,—_gl
] [12]
PINS 54/74 54H/74H 54S/74S 54LS/74LS 0 l_ o
5 10
Input hiH (uA) 40 50 20 L ol
nputs i (mA) 16 -20 -0.36 (] >
ano [7] s
loH (uA) +250 +250 +100
Outputs loL (MA) 16 20 - 4/8 @ Figure C
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (*)
54/74 54H/74H 54S8/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
' Min Max Min | Max Min | Max Min | Max
IccH Supply current Vce = Max, ViN = 0V 8.0 10 1.6 mA
lcc Supply current Vce = Max, ViN = 4.5V 22 40 4.4 mA
AC CHARACTERISTICS T =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
Cp = 15pF Cp =25pF Cp =15pF
T UNIT
PARAMETER EST CONDITIONS RL = 4000 RL = 2800 RL = 2k0
Min Max Min Max Min | Max Min Max
tPLH Propagation delay Waveform 1 45 (c) 15 32 ns
tPHL Propagation delay Waveform 1 15 12 28 ns
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial c. RL= 4kQ for tpiH.

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
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54/7402 PIN CONFIGURATIONS
54S/74S02
54LS/74L.S02
[ [74] vece
. [Z] 3]
ORDERING CODE (See Section 9 for further Package and Ordering Information.) - @:
3 12
PIN COMMERCIAL RANGES MILITARY RANGES =] [
PACKAGES CONF. | Voo =5V+5%Ta=0°Cto*70°C | Vgg =5V * 10%; Tp = -55°C to +125°C E@ g
: Fig. A N7402N . N74S02N Eﬂ &_—9—]
Plastic DIP !
Fig. A N74LS02N ano (7] |
Ceramic DIP F@g. A N7402F . N74S02F S5402F . S54S02F Figure A
Fig. A N74LS02F S54L.S02F
Flatpak Fig. B S5402W
Fig. A S54502W J S54L802W
] [14]
2] 73]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) - -
3 12
PINS 54/74 54H/74H | 54S/74S | 54LS/74LS vee [4] 1] eno
[5] 10]
Inout IR (uA) 40 50 20 E@ @E
nputs IiL (MA) -16 -2.0 -0.36 @ 5]
loH (uA) -400 -1000 -400 Figure B
Outputs loL (MA) 16 20 4/8@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min Max Min | Max
lccH Supply current Vce = Max, Vin = 0V 16 29 3.2 mA
IccL Supply current Vce = Max, ViN = (c) 27 45 5.4 mA
AC CHARACTERISTICS T, =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS | CL= 15pF CL=15pF | CL=15pF | Ny
RL = 4000} RL =280Q) RL = 2k Q)
Min Max Min Max Min | Max Min Max
tPLH Propagation delay Waveform 1 15 5.5 15 ns
tPHL Propagation delay Waveform 1 15 55 15 ns
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specification.
c. Vin =0V for one input and = 4.5V for other input on each gate.
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54/7403
548/74S03
54LS/74LS03

PIN CONFIGURATION

ORDERING CODE (See Section 9 for further Package and Ordering Information.)

PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Voc=5V£5% Tp=0°Cto+70°C | Voo =5V % 10%; T4 = -55°C to +125°C
Plastic DIP | Fig-A | N7403N o N74S03N o vee
Fig. A N74LSO03N = 73]
Ceramic DIP| Fi9-A | N7403F o N74S03F | S5403F o  S54SO3F S @‘——’1 ‘
Fig. A N74LS03F S54LS03F =] 1]
Fig. A S5403W
Flatpak 9
P Fig. A S54S03W e  S54LS03W [ @
GND 8
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) Figure A
PINS 54/74 54H/74H 54S/74S | 54LS/74LS
I (uA) 40 50 20
Inputs L (mA) 16 20 -0.36
IoH (uA) +250 +250 +100
Outputs loL (MA) 16 20 4/8(2)
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 545/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min ng Min | Max Min Max
IccH Supply current Vce = Max, ViN = 0V 8.0 13.2 1.6 mA
lcoL Supply current Vce = Max, ViN = 4.5V 22 36 4.4 mA
AC CHARACTERISTICS Tj =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 545/74S 54LS/74LS
PARAMETER TEST CONDITIONS CL = 15pF CL=15pF | CL=15pF | ynT
RL = 4000 RL=2800 | RL=2kQ
Min Max Min Max Min | Max Min Max
tPLH Propagation delay Waveform 1 45 75 32 ns
tPHL Propagation delay Waveform 1 15 7.0 28 ns

NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see

inside back cover for 545/74S and 54LS/74LS specification.
c. RL =4k for tpLH.
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54/7404 PIN CONFIGURATIONS
54H/74H04
54S/74S504
54LS/74LS04 o (7] vee
. ] Y EE
ORDERING CODE (See Section 9 for further Package and Ordering Information.) = -
1Y _E
PACKAGES cl;l::F COMMERCIAL RDANGE? MILITARY RAN?ES ] =] 1]
. Voo =5V £5%; T =0°C 10 *70°C | Vg = 5V + 10%; Ta = -55°C 1o +125°C Ej m|
Plastic Dip | Fig-A | N7404N o N74HO4N ] B
Fig. A N74S04N . N74LS04N ano [7] I]
Ceramic DIP Fig. A N7404F . N74H04F S5404F . S54H04F Figure A
Fig. A N74S04F . N74LS04F | S54S04F L] S54L. S04F
Fig. B S5404W . S54H04W
Flatpak Fig. A S54504W e S54LS04W
E—Do——— 14
& 7]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) - %EE
PINS 54/74 54H/74H | 54s/74s | 54LS/74LS vee L] 5!7 1 v
[5] é l:E
» G B
IiH (wA) 40 50 50 20
Inputs IiL (mA) 16 2.0 20 -0.36 —D—1s
Outbuts loH (gA) -400 -500 -1000 -400 Figure B
P loL (mA) 16 20 20 4/8(
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min Max Min Max
lccH Supply current Vce = Max, Vin = 0V 12 26 24 25 | mA
lccL Supply current Vce = Max, ViN = 4.5V 33 58 54 6.6 mA
AC CHARACTERISTICS T4 = 25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS | CL=15pF | € =25pF | € =15pF | CL =15pF | ynyp
RL=4000 | R =2800 | R =2800 | RL=2k0Q
Min Max Min Max | Min | Max Min | Max
tPLH Propagation delay Waveform 1 22 10 4.5 15 ns
tPHL Propagation delay Waveform 1 15 10 5.0 15 ns
NOTE
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specification.
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54/7405

PIN CONFIGURATIONS

54H/74H05
54S/74S05
54LS/74LS05 i j 7] vee
2] [13]
ORDERING CODE (See Section 9 for further Package and Ordering Information.) E ? B
‘ 1Y I
packaGes | PIN COMMERCIAL RANGES MILITARY RANGES ] ﬂ'ﬁl
CONF. | Vgc=5V£5% Ty =0°C1o+70°C | Vgg =5V + 10%; Tp = -55°C to +125°C ] j
Plastic DIP Fig. A | N7405N L N74HO5N E ? o
Fig. A | N74S05N =  N74LSO5N o [7] 5]
. Figure A
Ceramic DIP F!g. A | N7405F L] N74HO5F S5405F L S54H05F 9
Fig. A | N74S05F L] N74LS05F S54S05F . S54L.S05F
Fig. B S5405W . S54H05W
Flatpak Fig. A S54S05W ¢  S54LS05W
] 2]
=] 3]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) G % 5
PINS 54/74 54H/74H | 548/74S | 54LS/74LS vee L] ] v
5] [10]
[e] 5]
hH (A 40 50 50 20
Inputs L (mA) -16 -2.0 2.0 -0.36 >
Outbuts IoH (uA) +250 +250 +250 +100 Figure B
utp loL (mA) 16 20 20 4/8(@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
. Min Max Min | Max Min | Max Min Max
“lccH Supply current Vce = Max, Vin = 0V 12 26 19.8 24 mA
lccL Supply current Vcec = Max, ViN = 4.5V 33 58 54 6.6 mA
AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions.)
) 54/74 54H/74H 54S/74S 54L.S/74LS
PARAMETER TEST CONDITIONS | CL=15pF | C_ =25pF | C_ =15pF | C_ =15pF | ynyp
RL = 40002 R = 280() R =280() RL = 2k ()
Min Max Min Max Min | Max Min | Max
tPLH Propagation delay Waveform 1 55(¢) 15 75 32 ns
tPHL Propagation delay Waveform 1 15 12 7.0 28 ns

NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54L.S/74LS specification.

c. RL=4kQfortpLH.
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ORDERING CODE (See Section 9 for further Package and Ordering Information.)

54/7406

PIN CONFIGURATION

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES
CONF. | Veo=5V+5% Ty =0°Cto+70°C | Vgg =5V + 10%; Ty = -55°C to +125°C
Plastic DIP Fig. A N7406N
IY 5"
Ceramic DIP| Fig. A N7406F S5406F =] ﬁﬁl
aY B
Flatpak Fig. A S5406W =] ﬁfﬂ
=Y P
4= v
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) anp [7] a
PINS 54/74 54H/74H | 545/74S | 54LS/74LS Figure A
hiH (uA) 40
Inputs L (mA) 16
loH (uA) 250
Outputs loL mA) | 30/40@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S8/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
VoL Qutput LOW Vce = MinjloL = 16mA 0.4 Vv
voltage VIN = 2.0V|loL = 30mA Mil 0.7 \
loL = 40mA Com 0.7 v
lon Output HIGH Vce = Min, ViN = 0.8V 250 uA
current VouTt = 30V
lccH Supply current Vce = Max, Vin = 0V 42 mA
IccL Supply current Vce = Max, VIN = 4.5V 38 mA
AC CHARACTERISTICS Ta =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S8 54LS/74LS
PARAMETER TEST CONDITIONS | CL = 15pF UNIT
. RL= 1100,
Min | Max Min Max Min | Max Min | Max
tPLH Propagation delay Waveform 1 15 ns
tPHL Propagation delay Waveform 1 23 ns
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
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ORDERING CODE (See Section 9 for further Package and Ordering Information.)

54/7407

PIN CONFIGURATION

PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vco=5V£5% Tp=0°Cto+70°C | Voo =5V % 10%; T = -55°C to +125°C
Plastic DIP | Fig. A N7407N 0 4] vee
= A =
=
Ceramic DIP| Fig. A N7407F S5407F & ﬁE
9Y B
Flatpak Fig. A S5407W &) ﬂz
anp [7] (8]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ Figure A
PINS 54/74 54H/74H 54S8/74S 54LS/74LS
hH (uA) 40
Inputs L (mA) 16
10H (uA) 250
Outputs loL (MA) 30/40@)
. DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
.~ VoL Output LOW Vce = Min |loL = 16mA 0.4 ’ ’ v
voltage VIN = 2.0V |loL = 30mA Mil 0.7 \
loL= 40mA Com 0.7 \'
loH Output HIGH Vce = Min, ViN = 2.0V 250 uA
current VouTt = 30V
lccH Supply current Vcec = Max, ViN = 4.5V 41 mA
lccL Supply current Vce = Max, Vin = 0V 30 mA
AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.)
‘ 54/74 54H/74H 54S/74S 54L.S/74LS
PARAMETER TEST CONDITIONS CL = 15pF UNIT
. RL = 1100
Min Max Min Max Min | Max Min | Max
tPLH Propagation delay Waveform 2 15 ns
tPHL Propagation delay Waveform 2 23 ns
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
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54/7408 PIN CONFIGURATIONS
54H/74H08
548/74S08
54LS/74LS08 ] %' vee
2 13
ORDERING CODE (see Section 9 for further Package and Ordering Information.) L:“@ ! i -
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES é n
CONF. | Vco=5V+5% Tp=0Cto+70°C | Vgg =5V * 10%; T4 = -55°C to +125°C =] 70
: Fig. A | N7408N ) N74HO8N L] @E
Plastic DIP .
Fig. A | N74SO8N e  N74LS08N ano [7] 5]
Geramic DIp| Fig-A | N7408F o N74HOSF | S5408F e«  S54HOSF Figure A
Fig. A | N74S08F L] N74LS08F | S54S08F . S54L.S08F
Fig. B S54H08W
Flatpak Fig. A S5408W/S54S08W/S54LS08W
4] [14]
z] 73]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) o )
vee [4 M
PINS 54/74 54H/74H 54S/74S 54LS/74LS
[5] [70]
Inputs i (uA) 40 50 50 20 E@ @E
P i (MA) 16 20 -2.0 -0.36 & 5]
Outouts IoH (uA) -800 -500 1000 -400 Figure B
P loL (mA) 16 20 20 4/8%@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 4S/74 54LS/74LS
PARAMETER TEST CONDITIONS A 54s/7as L UNIT
Min Max Min | Max Min | Max Min | Max
IccH Supply current Vce = Max, VIN = 4.5V 21 40 32 438 mA
lccL Supply current Vce = Max, ViN = 0V 33 64 57 8.8 mA
AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 548/74S 54LS/74LS
' CL = 15pF C_=25pF | CL=15pF | CL =15pF
PARAMETER TEST CONDITION L P L P L T
R : ST CO ONs RL = 4002 RL = 28012 Ry =280(2 RL = 2k () UNI
Min | Max Min | Max | Min | Max Min Max
tPLH Propagation delay Waveform 2 27 12 7.0 : 15 ns
tPHL Propagation delay Waveform 2 19 12 7.5 20 ns
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54L.S/74LS specification.
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54/7409

PIN CONFIGURATION

54S/74S09
54LS/74LS09

ORDERING CODE

(See Section 9 for further Package and Ordering Information.)

PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vgg =5V 5%; Ty =0°C to +70°C Ve = 5V 10%; T = -55°C to +125°C
. Fig. A N7409N . N74S0SN
Plastic DIP
astic Fig. A N74LS09N = 2] vee
. [Z] [13]
Goramic Dip | Fi9-A | N7409F  ©  N7ASO9F | S5400F e  S54S09F & @E
Fig. A N74LS09F S54L.S09F [Z |
Flatpak Fig. A S540OW o S54509W E@ ol
Fig. A S54LS09W (=] 5
ano [7] 8
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) Figure A
PINS 54/74 54H/74H 54S/74S 54LS/74LS
hiH (A) 40 50 20
Inputs i (mA) 16 20 -0.36
10H (uA) -800 1000 -400
Outputs loL (MA) 16 20 4/80@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H ' 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min Max
lccH Supply current Vcec = Max, ViN = 4.5V 21 32 4.8 mA
lcoL Supply current Vce = Max, ViN = 0V 33 57 8.8 mA
AC CHARACTERISTICS T4 =25°C (See Section 4 for Waveforms and Conditions.)
>54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Cy = 15pF CL=15pF | CL=15pF | ypp
R = 4000 RL = 2800 | R =2k0
Min Max Min Max Min | Max Min Max
tPLH Propagation delay Waveform 2 32 10 35 ns
tPHL Propagation. delay Waveform 2 24 10 35 ns
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54L.S/74LS specification.
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54/7410 PIN CONFIGURATIONS
54H/74H10
54S/74S10
54LS/74LS10 g 2] vee
ORDERING CODE (See Section 9 for further Package and Ordering Information.) é l l g
3 12
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES =] )
CONF. | Vg =5V 5% Ty =0°C to +70°C Ve = 5V + 10%; T = -55°C to +125°C
(5] [10]
Plastic DIp | Fig-A | N7410N e N74H10N (] 5]
Fig. A N74S10N . N74LS10N GND [ 7 (8]
. Fig. A | N7410F . N74H10F S5410F . S54H10F .
a DIP
Ceramic Fig. A | N74S10F e  N74LS10F | S54S10F e  S54LS10F Figure A
Flatpak Fig. B S5410W e S54H10W
Fig. A S54S10W . S54LS10W
N [12]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) EE: EI g
3 12
PINS 54/74 54H/74H 545/74S | 54LS/74LS vee [4] [11] ono
] |
oot liH (uA) 40 50 50 20 EE Ql <]
P IiL (MA) -16 20 -2.0 -0.36 [ €]
loH (uA) -400 -500 -1000 -400 .
Outputs loL (MA) 16 20 20 4/8(a Figure B
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
4 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS 47 - UNIT
Min Max Min Max Min | Max Min | Max
lccH Supply current Vce = Max, ViN = 0V 6.0 12.6 12 1.2 mA
lccL Supply current | Vcc = Max, Vin = 4.5V 165 30 27 33 | mA
AC CHARACTERISTICS Tp = 25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54L.S/74LS
CL=15pF | CL=25pF | CL=15pF | C| =15pF
R T L L NIT
PARAMETE TEST CONDITIONS R = 4000) R = 2801} R =2800 RL = 2k} u
Min Max Min Max | Min | Max Min Max
tPLH Propagation delay Waveform 1 22 10 4.5 15 ns
tPHL Propagation delay Waveform 1 15 10 5.0 15 ns
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S5/74S and 54L.S/74LS specification.
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54/7411

PIN CONFIGURATION

54H/74H11
54S/74S811
54LS/74LS11 o 0 vee
. ] o 5
ORDERING CODE  (See Section 9 for further Package and Ordering Information.) - =
3 12
PACKAGES |. PN COMMERCIAL RANGES MILITARY RANGES & 7]
CONF, Veg = 5V + 5%; T4 = 0°C to +70°C Vee =5V £ 10%; Tp = -55°C to +125°C E E
Blacti | Fig. A | N7411N e N74H11IN ¢ 2]
Plastic DIP
rlastie ‘Fig. A | N74S11N e  N74LS11N ano [7 5]
; Fig. A | N7411F e N74H11F | S5411F e S54H11F Figure A
P .
Ceramic DIP| L. A | N74STIE o  N74LST1F | S54S11F o  SBALS11F
Flatpak Fig. B S5411W o S54H1IW
: Fig. A S54S11W o S54LSTIW
0o ]
‘ Z] [13]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) =] =
PINS 54/74 54H/74H | 54S/74S | 54LS/74LS vee [} 11 awo
] m|
Inputs IH (uA) 40 50 50 20 (<] l Q 2]
npu L (mA) -16 20 -2.0 -0.36 [ 5]
loH (uA) -800 -500 -1000 -400 Figure B
Outputs loL (MA) 16 20 20 4/8(®
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
' ‘ 54/74 54H/T4H 545/74S 54LS/74LS
PARAMETER TEST CONDITIONS - UNIT
: -Min Max Min Max Min Max Min Max
IccH " Supply current Vce = Max, ViN = 4.5V 12 30 24 3.6 mA
IcoL Supply current Vee = Max, ViN = 0V 20 48 42 66 | mA
AC CHARACTERISTICS Tp = 25°C (See Section 4 for Waveforms and Conditions.)
‘ 54/74 54H/74H 545/74S 54LS/74LS
[ eL=15pF | cL=25pF | cL=15pF | CL=15pF NIT
PARAMETER TEST CONDITIONS AL - 4000 | RL- 2800 | RL-2800 | R =20 u
Min Max Min Max Min | Max Min Max
tPLH Propagation delay Waveform 2 27 12 7.0 15 ns
tPHL Propagation delay Waveform 2 19 12 7.5 20 ns
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54L.S/74LS specification.
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54/7412 PIN CONFIGURATION
54LS/74LS12 :
ORDERING CODE (See Section 9 for further Package and Ordering Information.)
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES
CONF. Vge =5V + 5%; Tp = 0°C to +70°C Vee = 5V * 10%; T = -55°C to +125°C
Plastic DIP | Fig. A | N7412N e  N74LS12N (KN [14] vee
2] 73]
) ) & 72]
Ceramic DIP| Fig. A | N7412F . N74LS12F | S5412F . S54LS12F
o ]
~ = 1]
Flatpak Fig. A S5412W . S54LS12W 5] B
GND [7 B
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) Figure A
PINS 54/74 54H/74H 54S/74S 54LS/74LS
hH (uA) 40 20
Inputs L (MA) -16 -0.36
loH (uA) -800 -400
Outputs loL (mA) 16 4/8(@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min Max Min Max
lccH Supply current Vce = Max, ViN = 0V ' 6.0 14 mA
lcoL Supply current Vee = Max, Vin = 4.5V 16.5 3.3 mA
AC CHARACTERISTICS Ta =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54L8/74LS
PARAMETER TEST CONDITIONS | C = 15pF Cp=15pF | uNniT
R = 4000 RL =2k
Min | Max Min | Max | Min | Max Min | Max
tPLH Propagation delay Waveform 1 45© 32 ns
tPHL Propagation delay Waveform 1 15 28 ns
NOTES )
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specification.
c. RL =4k for tpLH.
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54/7413

PIN CONFIGURATION

54LS/74LS13

ORDERING CODE (See Section 9 for further Package and Ordering Information.)

PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Voo=5V+5%Ta=0Cto+70°C | Vgg =5V = 10%; Tp = -55°C to +125°C
Plastic DIP Fig. A | N7413N N74LS13N
KN [14] vee
2] 3]
Ceramic DIP| Fig. A N7413F o N74LS13F S5413F . S54LS13F =] 72
: ] |
Flatpak Fig. A S5413W e S54LS13W ] m|
(<] B
ano [7] 5]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) Figure A
PINS 54/74 54H/74H 54S/74S 54L.S/74LS
hH (uA) 40 20
Inputs I (mA) -16 04
loH (uA) -800 -400
Outputs loL (mA) 16 4/8(2)
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
‘ 54/74 54H/74H 54S8/74S 54LS/74LS |
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max | Min | Max | Min | Max
VT+ Positive going _
threshold Vce =5V 1.5 2.0 15 1.9 \
V1= Negative going -
threshold Vce =5V 0.6 1.1 0.6 1.1 \Y
AVT Hysteresis Vee =5V 0.4 0.4 \Y
IccH Supply current Vce = Max, ViN = 0V 23 6.0 mA
lccL Supply current Vce = Max, Vin = 4.5V 32 7.0 mA
AC CHARACTERISTICS Ta =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
CL = 15pF CL=15pF NIT
PARAMETER TEST CONDITIONS R = 4000 RL = 2k0 U
Min | Max Min Max Min | Max Min | Max
tPLH 27 22 ns
Propagation delay Figure H
tPHL 22 27 ns

NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54L.S/74LS specification.
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TYPICAL CHARACTERISTICS

Vo OUTPUT VOLTAGE V

(54/74)
VINvs VouT
TRANSFER FUNCTION
4 T
vee= 5v
| TA= 25°C
3
2
1
[
0 04 0.8 1.2 1.6 2

V1INPUT VOLTAGE V

VOUT—OUTPUT VOLTAGE—VOLTS

(54LS/74LS)
VINvs VouT
TRANSFER FUNCTION
5
4
vce = 5.0V
31— Ta=25°C
2
1
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0 0.4 0.8 1.2 1.6 20

VIN—INPUT VOLTAGE—VOLTS

Ve SUPPLY VOLTAGE vV

Figure C

Figure B Figure E
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HYSTERESIS vs HYSTERESIS vs
POWER SUPPLY VOLTAGE POWER SUPPLY VOLTAGE
20 T‘Ii 'C 20 T T
25° - 269
z 1.8 Al + — - = Ta=25°C v — fmne]
@ et = s
g 16 [ I — g £ ]
E 14 | POSITIVE-GOING THRESHOLD >' I
I VOLTAGE. V7 } & =
Q 12 . 2 £ 12
3 NEGATIVE-GOING THRESHOLD 6‘ =
§ 1.0 VOLTAGE. vy 1—H E é [ B —
5 o8 o2 08 —
2 HYSTERESIS, V1 . —VT_ T E AVT
2 06 u2
= I
£ o2 53
i [
45 1.75 E 5.25 55 45 475 5.0 5.25 5.5

Vcc—SUPPLY VOLTAGE—VOLTS

Figure F

(54/74)
HYSTERESIS vs TEMPERATURE

@
-3
°

2
s

FVcc= 5V

830

820
810 M

800

790

780

770

AVT—HYSTERESIS [(VT-)—(VT-)]

760

750
-75 -50 -25 0 26 50 75 100 125
TA-FREE AIR TEMPERATURE—°C

Figure D

V1—THRESHOLD VOLTAGE—VOLTS
AVT—HYSTERESIS [(VT+)—(VT-)]

(54L.S/74LS)
THRESHOLD VOLTAGE AND
HYSTERESIS vs

AMBIENT TEMPERATURE
2.0 T
I Vee = 5.0v
V¥
16
12
Vr=
08 |
avr
0.4
0
-75 -25 25 75 125

TA—AMBIENT TEMPERATURE—°C

Figure G

SiNOtiCs

FUNCTIONAL DESCRIPTION

The “13” contains two 4-input NAND gates
which accept standard TTL input signals
and provide standard TTL output levels.
They are capable of transforming slowly
changing input signals into sharply defined,
jitter-free output signals. In addition they
have greater noise margin than convention-
al NAND gates.

Each circuit contains a 4-input Schmitt
trigger followed by a Darlington level shifter
and a phase splitter drivinga TTL totem pole
output. The Schmitt trigger uses positive
feedback to effectively speed-up slow input
transitions, and provide different input
threshold voltages for positive and
negative-going transitions. This hysteresis
between the positive-going and negative-
going input threshold (typically 800mV) is
determined by resistor ratios and is essen-
tially insensitive to temperature and supply
voltage variations. As long as three inputs
remain at a more positive voltage than Vr+
(Max), the gate will respond in the tran-
sitions of the other input as shown in Figure
H.

AC WAVEFORMS

Vm = 1.5V (54/7413)
V= 1.3V (54LS/74LS13)

Figure H
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54/7414 PIN CONFIGURATION

54LS/74LS14

ORDERING CODE (see Section 9 for further Package and Ordering Information.)

PIN COMMERCIAL RANGES MILITARY RANGES

PACKAGES )
CONF. | Veo=5V5% T4 =0°Ct0+70°C | Vgg =5V £10%; T = -55°C fo +125°C

Plastic DIP Fig. A | N7414N o N74LS14N

[N 18] vee
Ceramic DIP | -Fig. A | N7414F e N74LS14F S5414F . S54LS14F
&= 7]
0 YEZE
Flatpak Fig. A : S5414W e S54LS14W =] [10]
‘ (E; ; @E
ano 7] B
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a)
Figure A
PINS 54/74 54H/74H 548/74S 54LS/74LS
IIH (WA 40 20
Inputs IiL (mA) 1.2 0.4
loH (wA) -800 -400
Outputs loL (MA) 16 4/8@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
! 54/74 - 54H/74H 548/74S8 54LS/74LS i
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
Vr+ Positive-going _
threshold Vcec =5V 1'.5 2.0 15 1.9 \
V1- Negative-going _
threshold Vcec =5V 0.6 11 0.6 1.1 \
AVT Hysteresis Vee =5V 0.4 0.4 \
lccH Supply current Vce = Max, ViN = 0V 36 16 mA
lccL Supply current Vce = Max, VIN = 4.5V 60 21 mA

AC CHARACTERISTICS TA = 25°C (See Section 4 for Waveforms and Conditions.)

54/74 54H/74H 54S/74S 54L.S/74LS
PARAMETER TEST CONDITIONS | CL = 15pF CL=150F | yniT
R = 4000 RL = 2kQ
Min | Max Min | Max | Min | Max | Min | Max
tPLH . . 22 22 ns
tPHL Propagation delay Figure H 2 2 ns

NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively. .

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specification.
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TYPICAL CHARACTERISTICS

(54/74)
VINvs VOuT
TRANSFER FUNCTION
4 T
vee= sV
|_Ta = 25°C
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]
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Figure B
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FUNCTIONAL DESCRIPTION

The “14” contains six logic inverters which
accept standard TTL input signals and pro-
vide standard TTL output levels. They are
capable of transforming slowly changing
input signals into sharply defined, jitter-free.
output signals. In addition they have greater
noise margin than conventional inverters.

Each circuit contains a Schmitt trigger fol-
lowed by a Darlington level shifter and a
phase splitter driving a TTL totem pole
output. The Schmitt trigger uses positive
feedback to effectively speed-up slow input
transition, and provide different input
threshold ‘/oltages for positive and
negative-going transitions. This hysteresis
between the positive-going and negative-
going input thresholds (typically 800mV) is
determined internally by resistor ratios and
is essentially insensitive to temperature and
supply voltage variations.

AC WAVEFORMS

Vi = 1.5V (54/7414)
Vg = 1.3V (54LS/74LS14)
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548/74515
54LS/74LS15

ORDERING CODE (See Section 9 for further Package and Ordering Information.)

k PIN JCOMMERCIAL RANGES MILITARY RANGES
PACKAGES ] CONF. | Vgo=5VE5%To=0°Cto+70°C | Vog =5V £ 10%; Ty = -55°C to +125°C
0 1] voc
Plastic DIP | Fig. A | N74S15N o  N74LS15N E%E
3] 2]
) ) ] 1]
Ceramic DIP| Fig, A | N74S15F . N74LS15F | S54S15F . S54LS15F G o
: [e] o]
Flatpak Fig. A 854815W . S54LS15W ano [7] B
7 ‘ Figure A
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS ,54/74 54H/74H 54S/74S 54LS/74LS
liH (1A) 50 20
Inputs I, (MA) 20 -0.36
loH (pA) +250 +100
Outputs loL (mA) 20 4/8(@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ()
- 54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max .| Min Max Min Max Min Max
lccH Supply current Vco = Max, ViN = 4.5V ' 19.5 3.6 mA
lccL Supply current Vce = Max, VIN = 0V 42 6.6 mA
AC CHARACTERISTICS T4 =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS CL=15pF | CL=15pF | yyT
R =2800) RL = 2k
Min Max Min Max Min | Max Min Max
tPLH Propagation delay Waveform 2 8.5 35 ns
tPHL Propagation delay Waveform 2 9.0 35 ns
NOTE
a. The slashed numbers indi different p ic values for Military/Commercial -

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54L.S/74LS specification.
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54/7416 PIN CONFIGURATION
ORDERING CODE (See Section 9 for further Package and Ordering Information.)
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vo =5V£5% TA=0°C10+70°C | Vog =5V 10%; T4 = -55°C to +125°C
Plastic DIP Fig. A N7416N
HY B
Ceramic DIP| Fig. A N7416F S5416F 3 EE
gy 2
Flatpak Fig. A S5416W e \CE
ay B
==
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (? ano [7] ]
PINS 54/74 54H/74H | 54S/74S | 54LS/74LS Figure A
I (uA) 40
Inputs L (mA) 16
10H (uA) 250
Outputs loL (MA) 30/40'®
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ®)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
) Min | Max | Min | Max | Min | Max | Min | Max
VoL Output LOW Vce = Min|loL = 16mA 0.4 \";
voltage VIN = 2.0V|loL = 30mA Mil 0.7 v
loL= 40mA Com 0.7 V'
loH Output HIGH Vce = Min, ViN = 0.8V 250 uA
current Vour = 15V
IccH Supply current Vce = Max, VIN = 0V 42 mA
IccL Supply current Vce = Max, VIN = 4.5V 38 mA
AC CHARACTERISTICS Ta =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS | CL=15pF UNIT
, RL = 1100
Min | Max Min | Max | Min | Max Min | Max
tPLH Propagation delay Waveform 1 15 ns
tPHL Propagation delay Waveform 1 23 ns
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specification.
55

Sinotics




54/7417 PIN CONFIGURATION
ORDERING CODE (see Section 9 for further Package and Ordering Information.)
PIN COMMERCIAL RANGES' MILITARY RANGES
PACKAGES CONF. Vog = 5V % 5%; Tp = 0°C to +70°C Voe = 5V  10%; T = -55°C to +125°C
Plastic DIP Fig. A N7417N
oy e
Ceramic DIP| Fig. A N7417F S5417F z ﬁE
' 1Y B
. 4] [11]
Flatpak Fig. A S5417W ] o]
| + i
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) oo [7] o
Figure A
PINS 54/74 54H/74H 54S/74S 54LS/74LS
liH (uA) 40
Inputs L (mA) -16
loH (uA) 250
Outputs loL mA) | 30/40®
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
. ) 54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS - UNIT
Min Max Min | Max Min | Max Min | Max
VoL Output LOW Vce = Min,| loL = 16mA 0.4 Y
voltage ViN=0.8V | loL =30mA Mil 0.7 \'
loL.= 40mA Com 0.7 v
loH Output HIGH Vce = Min, Vin = 2.0V 250 uA
current ] Vout = 15V
IccH Supply current Vece = Max, ViN = 4.5V 41 mA
lccu Supply current Vce = Max, ViN = 0V 30 mA
AC CHARACTERISTICS Tp = 25°C (See Section 4 for Waveforms and Conditions.)
’ 54/74 54H/74H 54S8/74S 54LS/74LS
PARAMETER TEST CONDITIONS | CL= 15pF UNIT
RL = 1100
) B Min | Max | Min | Max | Min | Max | Min | Max
’tpLH ; Propagation delay Waveform 2 15 ns
tPHL Propagatjon delay Waveform 2 23 ns
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specification.
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54/7420

PIN CONFIGURATIONS

54H/74H20
54S/74S20
54LS/74L820 - ) vec
ORDERING CODE (See Section 9 for further Package and Ordering Information.) ] i)
G 2]
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES @] |
CONF. | Vg =5V£5% Ty =0°Cto+70°C | Vg =5V * 10%; Ty = -55°C to *125°C 5] m
Plastic DIP | Fig-A | N7420N e N74H20N [¢] 9]
Fig. A | N74S20N e  N74LS20N G [7] B
. Fig. A | N7420F e N74H20F S5420F e  S54H20F Figure A
Ceramic DIP| i A | N74S20F o  N7ALS20F | S54S20F o  S54LS20F
Fig. B S5420W e S54H20W
Flatpak
alpa Fig. A S54520W e  S54LS20W
KN 4]
; = 73]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) | )
PINS 54/74 54H/74H | 54S/74S | 54LS/74LS vee [2] 1] oo
[5] [10]
Inputs IiH (uA) 40 50 50 20 E o]
pu IiL (mA) -16 -2.0 -2.0 -0.36 [ 5]
IoH (uA) -400 -500 -1000 -400 Figure B
Outputs oL (mA) 16 20 20 4/8@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
IccH Supply current Vce = Max, Vin = 0V 4.0 8.4 8.0 0.8 mA
lccL Supply current Vce = Max, VIN = 4.5V 1" 20 18 2.2 mA -
AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/748 54LS/74LS
PARAMETER TEST CONDITIONS | CL=15pF | C =25pF | C =15pF | CL=15pF | ynT
RL = 400} RL = 280() R =2800) RL = 2k ()
Min | Max Min Max Min | Max Min Max
tPLH Propagation delay Waveform 1 22 10 4.5 15 ns
tPHL Propagation delay Waveform 1 15 10 5.0 15 ns
NOTE
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
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54/7421

PIN CONFIGURATIONS

54H/74H21
54LS/74LS21
0 1] vec
ORDERING CODE (See Section 9 for further Package and Ordering Information.) ] 73]
=] (2]
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES & o
CONF. | Vcc=5V*5%Ta=0°Cto+70°C | Voo =5V * 10%; T = -55°C to +125°C
' (5] 0]
Plastic DIP Fig. A N7421N o N74H21N [e] B
| Fig. A N74LS21N GND [7] 8]
Ceramic DIP Fig. A N7421F o N74H21F S5421F e S54H21F Figure A
Fig. A N74LS21F S54L.S21F
Flatpak Fig. B S5421W o  S54H21W
Fig. A S54LS21W
] 14]
2] 3]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) &= 5
vee [4] [17] anD
PINS 54/74 54H/74H 54S/74S 54LS/74LS
(5] [10]
(5] 9]
lH (uA) 40 50 20
Inputs e (MA) -16 20 -0.36 ] 2]
Outouts 1oH (uA) -800 -500 -400 Figure B
P IoL (MA) 16 20 4/81@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S8/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
‘ Min Max Min | Max Min | Max Min | Max
lccH Supply current | Voo = Max, Vin = 4.5V 8.0 20 24 | mA
lccL Supply current Vce = Max, ViN = 0V 13 32 4.4 mA
AC CHARACTERISTICS Tp = 25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS CL=15pF | C =25pF CL=15pF | yniT
RL=4000 | RL=2800 RL = 2k
Min | Max Min Max Min | Max Min | Max
tPLH Propagation delay Waveform 2 27 12 15 ns
tPHL Propagation delay Waveform 2 19 12 20 ns
NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.

58

Sinotics




54H/74H22 PIN CONFIGURATIONS

54S/74S22
54LS/74LS22
(0 [14] vee
2 13
ORDERING CODE (See Section 9 for further Package and Ordering Information.) E )
packaGEs | PIN COMMERCIAL RANGES MILITARY RANGES = 7]
CONF. | Vcc=5V£5%Ta=0°Cto*70°C | Vg =5V 10%; Tp = -55°C to +125°C 5 m
) Fig. A N74H22N 2 o
Plastic DIP | o' A | N74S22N o N74LS22N oo [7] 5]
. Fig. A N74H22F S54H22F Figure A
c DIP
eramic Fig. A | N74S22F o  N74LS22F | S54S22F e  S54LS22F
Flatoak Fig. B S54H22W
pa Fig. A S54522W e S541.820W -
KN [12]
2 13
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) E EE] g
PINS 54/74 54H/74H | 548/748 | 54LS/74LS | veeld] i1] oo
5] 0]
nout IH (uA) 50 50 20 ] =1
nputs IiL (mA) -20 -2.0 -0.36 @ 5]
loH (uA) +250 +250 +100 Figure B
Outputs loL (MA) 20 20 4/8(@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 545/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min Max
IccH Supply current Vce = Max, VIN = 0V 5.0 6.6 0.8 mA
lccL Supply current Vce = Max, ViN = 4.5V 20 18 2.2 mA

AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/748 54L8S/74LS

PARAMETER TEST CONDITIONS CL=25pF | Cp . =15pF | Cp =15pF | ynjp
RL= 2800 | ML =2800 RL = 2k Q

Min | Max Min | Max | Min | Max Min | Max

tPLH Propagation delay Waveform 1 15 75 32 ns
tPHL Propagation delay Waveform 1 12 7.0 28 ns
NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specification.
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54/7423

ORDERING CODE (See Section 9 for further Package and Ordering Information)

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(@

PINS . 54/74 54H/74H 54S/74S 54LS/74LS
liH (uA) 40
Inputs W (mA) | —18
loH (kA) —800
Outputs oL (m A_) 1 6

PACK AGEQ PIN _ COMMERCIAL RANGES MILITARY RANGES
CONF. | Veo=5V+5%; TA=0°Cto +70°C  |Voo=5V + 10%; TA=-55°C to +125°C Figure A
Plastic DIP | Fig. A N7423N
- LOGIC DIAGRAM
Ceramic DIP | Fig. A N7423F S5423F (EACH GATE)
Flatpak ‘Fig. A S5423W

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE )

) : 54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TE§T CONDITIONS Min Max Min Max Min Max Min Max UNIT
Input HIGH current ' _ )
IiH for Strobe input Vge = Max, V)N = 2.4V 160 uA
" Input LOW current .
L o Sirobe input VGG = Max, Vi = 0.4V -6.4 mA
IccH  Supply current Vge = Max, VN = OV 16 mA
lccL Supply current Vce = Max, VN =4.5V 19 mA
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
. CpL = 15pF
PARAMETER TEST CONDITIQNS RL = 4000 UNIT
Min Max Min Max Min Max Min Max
tPLH . 22 ns
tPHL Propagation delay Waveform 1 15 ns
NOTES
a. The slashed numbers indi diff par ic values for Military/Commercial

temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.

60 Siqnotics



DC CHARACTERISTICS using expander inputs, Ve = 4.5V, Tp = —55°C

5423
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max | Min | Max | Min | Max
VXx = 0.4V, lgL = 16mA —-3.5 A
X Expander current XX — oL m T
Vx =14V, Ix=0,loL=0 mA
] Ix + Iy = 410pA v
VBE(Q) Base-emitter Ryx = 0, loL =16mA 1.1
ot wansistor I ¥ 1x = 7004 v
Ryx = 0, loL = 20mA
Ix = 150p, Iy = —150uA v
VoH  Output HIGH loH = —400uA 2.4
voltage Ix = 320uA, I = —320uA v
loH = —500uA
Ix + I = 300uA \)
VoL Output LOW Ryx = 114Q, IoL = 16mA 0.4
voltage Ix + Ix = 470uA v
Ry = 68Q, loL = 20mA
DC CHARACTERISTICS using expander inputs, Voc = 4.75V, Ty = 0°C
7423
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min [ Max | Min | Max | Min | Max
Vxx = 0.4V, loL = 16mA -3.5 -mA
Ix Expander current XX - oL m
Vx =14V, Ix =0,lpL =0 mA
] Ix + Ix = 620pA v
VBE(Q) Base-emitter RYx = 0, loL = 16mA 1.0
voltage of out- —
put transistor Ix +Ix = 1.1mA v
Rxx = 0,loL = 20mA
Ix = 270uA,IX = —270uA v
VoH  Output HIGH loH = 400uA 2.4
voltage Ix = 570pA,IX = 570uA v
loH = 500uA
Ix + I = 430pA 0.4 v
VoL Output LOW Ryyx = 105Q, oL = 16mA
voltage Ix + Ix = 600uA v
Rxx = 63Q,loL = 20mA
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54/7425 PIN CONFIGURATION
o [1] 14] vee
¢ 2] [13] 0
ORDERING CODE (See Section 9 for further Package and Ordering Information) ¢ E %c
B4 11 G
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES NG E 5
CONF. | Voo=5V+5%; TA=0°C to +70°C  [Voo=5V+ 10%; Tp=—55°C to +125°C VIS 51 a
Plastic DIP | Fig. A N7425N oNo 81y
Ceramic DIP | Fig. A N7425F S5425F Figure A
Flatpak Fig. A $5425W LOGIC DIAGRAM
(EACH GATE)
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(®
PINS 54/74 54H/74H 54S/74S 54LS/74LS
H (1A) 160
G Inputs L (mA) —6.4 i
Y
. 4 (nA) 40
Other inputs L (mA) 16
loH (kA) -800
Outputs oL (mA) 16

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE™

54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max | Min | Max UNIT
IcCH Supply current Vce = Max, VN = 0V 16 mA
lccL Supply current Vce = Max, V)N = 4.5V 19 mA
AC CHARACTERISTICS: Tpo=25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
CL = 15pF
PARAMETER TEST CONDITIONS RL = 4000 UNIT
Min | Max | Min | Max | Min | Max | Min | Max
tPLH . 22 ns
tPHL Propagation delay Waveform 1 15 ns

NOTES

a. The slashed numbers indicate different parametric values for Military/ Comercial tem-

perature ranges respectively.

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see

inside back cover for 54S/74S and 54LS/74LS specification.
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ORDERING CODE (See Section 9 for further Package and Ordering Information.)

54/7426
54LS/74L.526

PIN CONFIGURATION

PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Voc=5V+5%Ta=0°Cto+70°C | Vgg =5V £ 10%; T = -55°C to +125°C ] 2] vee
] 3]
Plastic DIP Fig. A N7426N e N74LS26N =] @
] |
Ceramic DIP| Fig. A | N7426F e N74LS26F S5426F e  S54LS26F E@ 0]
(=] o]
Flatpak Fig. A S54L.526W owo [7] <]
Figure A
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a)
PINS 54/74 54H/74H 54S/74S 54LS/74LS
hin (uA) 40 20
Inputs i (mA) 16 -0.4
loH (uA) +50 +50
Outputs loL (mA) 16 4/8(@)
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
: 54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
lom Output HIGH Vce = Min | Vout = 12V 50 50 LA
current VIN=ViL | voyr = 15V 1.0 10 | mA
lccH Supply current Vce = Max, ViN = 0V 8.0 1.6 mA
lccL Supply current Vce = Max, VIN = 4.5V 22 4.4 mA
AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 548/74S 54LS/74LS
CL = 15pF CL =15pF
PARAMETER TEST CONDITIONS L L UNIT
ARAM R = 1kQ RL = 2k
Min Max Min | Max Min | Max Min | Max
tPLH Propagation delay Waveform 1 24 32 ns
tPHL Propagation delay Waveform 1 17 28 ns
NOTE
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54L.S/74LS specification.
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54/7427 PIN CONFIGURATION

54L.8/74LS27

ORDERING CODE (See Section 9 for further Package and Ordering Information.)

PIN - COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Voo=5V£5%Ta=0°Cto+70°C | Vgog =5V * 10%; T = -55°C to +125°C
- (K0 [13] vee
Plastic DIP. | Fig. A | N7427N o N74LS27N : [Z] 73]
] 7]
= [77]
Ceramic DIP| Fig. A | N7427F . N74LS27F | S5427F . S54LS27F |
= o]
[€] [o]
Flatpak Fig. A : S542TW e S54LS27TW anp [T B
Figure A
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a)
PINS 54/74 54H/74H 548/74S8 54LS/74LS
v (WA 40 20
Inputs i (mA) 16 -0.36
loH (uA) -800 : -400
Outputs loL (MA) 16 4/8@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
' : 54/74 54H/74H 54S/74S 54LS/74LS
- PARAMETER - TEST CONDITIONS UNIT
’ : : Min Max Min | Max Min | Max Min | Max
IccH Supply current Vce = Max, ViN = 0V 16 4.0 mA
lccL Supply current Vcec = Max, VN = 4.5V 26 6.8 mA
AC CHARACTERISTICS Ta = 25°C (See Section 4 for Wavetorms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
: CL = 15pF CL = 15pF
PARAMETER ) TEST CONDITIONS AL = 4000 RL = 2k 0 UNIT
Min | Max Min Max Min | Max Min | Max
tPLH . Propagation delay - Waveform 1 15 15 ns
tPHL Propagation delay ' Waveform 1 1 15 ns

NOTES -

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54L.S/74LS specification.
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54/7428

PIN CONFIGURATION

54LS/74LS28
ORDERING CODE (See Section 9 for further Package and Ordering Information.)
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES
CONF. | Vgc=5V+5% Ty =0°Cto+70°C | Vgg =5V = 10%; T = -55°C to +125°C
Plastic DIP Fig. A | N7428N o N74LS28N
O ] vee
Ceramic DIP| Fig. A | N7428F . N74LS28F S5428F . S54L.528F E@ 5]
=] 7]
& |
Flatpak Fig. A S5428W . S54L.528W E@ m|
= Qrfe
8
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE el o
Figure A
PINS 54/74 54H/74H 548/74S8 54LS/74LS
liH (uA) 40 20
Inputs L (MA) -16 0.4
loH (uA) -2400 -1200
Outputs loL (MA) 48 12/24 @
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b)
54/74 54H/74H 54S/74S8 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
) Min | Max | Min | Max | Min | Max | Min | Max
Output short

| = = _ = - -

08 circuit current Vee = Max, Vout = 0V 70 180 30 | -100 | mA
IccH Supply current Vce = Max, ViN = 0V 21 3.6 mA
lccL Supply current Vce = Max, ViN = 4.5V 57 13.8 mA

AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 548/74S 54LS/74LS
CL = 45pF
PARAMETER TEST CON NIT
ST CONDITIONS Ry = 1330 R( = 6670 U
Min Max Min Max Min | Max Min Max
tPLH 9.0 24 ns
Propagation dela; Waveform 1
tPHL pag Y 12(©) 24 ns
tPLH 15(d) ns
Propagation delay Waveform 1
tPHL 18(4) ns
NOTES
a. The slashed numbers indicate different parametric values for Military/Commerical
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
c. CL =50pF for 54/7428
d. CL=150pF for 54/7428
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54/7430 PIN CONFIGURATIONS
54H/74H30
54LS/74LS30
‘ T [14] vec
. . =] 73]
ORDERING CODE (See Section 9 for further Package and Ordering Information.) - -
= - 3 12
PACKAGES PIN CO!AMER(?IAL_R:\NG:E? _MIIJ.(!;I'ABY IjANFES+ . =] [E]
CONF. | Voc=5V+5% Tp=0°C10+70°C | Vg =5V + 10%; Ta = -55°C to +125°C E m
Plastic DIP | Fig- A | N7430N o  N74H30N G =1
Fig. A N74LS30N anp [7] 8]
. Fig. A | N7430F ° N74H30F | S5430F e  S54H30F Figure A
DIP
Ceramic Fig. A N74LS30F S54LS30F
Fig. B S5430W ] S54H30W
Fl
atpak Fig. A S54LS30W 'é %
E—L—._ 7]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) vee [4] | DJ]
& ||_F m
PINS 54/74 54H/74H 54S/74S 54LS/74LS ] 5]
] (5]
hiH (uA) 40 50 20
Inputs I (mA) 16 20 04 Figure B
1oH (uA) -400 -500 -400
Outputs loL (MA) 16 20 4/8@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min | Max Min | Max Min | Max | Min | Max
IccH Supply current Vce = Max, ViN = 0V 2.0 4.2 05 | mA
lccL Supply current Vce = Max, VIN = 4.5V 6.0 10 1.1 mA
AC CHARACTERISTICS T, =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S8/74S 54L8/74LS
PARAMETER TEST CONDITIONS | CL=15pF | Cp = 15pF CL=15pF | yniT
RL = 4000 | Ry =2800 RL = 2kQ
Min | Max | Min | Max Min | Max | Min | Max
tPLH Propagation delay Waveform 1 22 10 15 ns
tPHL Propagation delay Waveform 1 15 12 20 ns
NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and54LS/74LS specification.
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54/7432
54S/74S32
54L.S/74LS32

ORDERING CODE (See Section 9 for further Package and Ordering Information.)

PIN CONFIGURATION

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES
CONF. | Veo=5V+5% Tp=0Cto+70°C | Voo =5V = 10%; T4 = -55°C to +125°C
(KR [13] vee
Plastic DIP Fig. A N7432N e N74S32N =] 73]
Fig. A N74LS32N =] @E
Ceramic DIP Fig. A N7432F e N74S32F S5432F e S54S32F IZ‘ [17]
Fig. A N74LS32F S54LS32F ] m|
: 5]
Flatpak Fig. A S5432W e S54S32W ano [5 5]
Fig. A S54L.832W
Figure A
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a)
PINS 54/74 54H/74H 54S/74S 54LS/74LS
hH (uA) 40 50 20
Inputs L (mA) -16 20 -0.36
loH (uA) -800 -1000 -400
Outputs loL (mA) 16 20 4/8@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
) Min | Max Min | Max Min Max Min | Max
lccH Supply current Vcc = Max, Vin =14.5V 22 32 6.2 mA
lccL Supply current Vce = Max, VIN = 0V 38 68 9.8 mA
AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S8/74S 54LS/74LS
PARAMETER TEST CONDITIONS | CL=15pF CL=15pF | CL=15pF | yniT
R = 4000} RL =280() RL = 2KQ
Min Mix Min Max | Min | Max Min | Max
tPLH Propagation delay Waveform 2 15 7.0 22 ns
tPHL Propagation delay Waveform 2 22 7.0 22 ns
NOTE
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54L.S/74LS specification.
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54/7433 PIN CONFIGURATION
54L.S/74LS33
ORDERING CODE (See Section 9 for further Package and Ordering Information.)
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. Vog = 5V £ 5%; Tp = 0°C to +70°C Veg = 5V £ 10%; Tp = -55°C to +125°C
Plastic DIP Fig. A N7433N . N74LS33
T [12] vee
. 2 ’E
Ceramic DIP| Fig. A | N7433F . N74LS33F | S5433F ° 854LSS3F E
[ )
Flatpak Fig. A S5433W e S54LS33W E@ 7]
‘ ' ano [7] 5]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (@
Figure A
PINS 54/74 54H/74H 54S/74S 54LS/74LS :
IiH (uA) 40 20
Inputs i (mA) 16 -0.4
loH (uA) 250 250
Outputs loL. (MA) 48 12/24@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (*)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS - UNIT
) } Min | Max | Min | Max | Min | Max | Min | Max
IccH Supply current Vce = Max, VIN = 0V 21 3.6 mA
lccL Supply current Vce = Max, VN = 4.5V 57 13.8 mA
AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
| Sz A%eF dyir
PARAMETER TEST CONDITIONS Ry = 1330 RL = 6670
Min | Max Min Max Min | Max Min | Max
tPLH . 15 (¢) 32 ns
Propagation dela Waveform 1
tPHL pas Y 18 (©) 28 ns
tPLH P tion del Wavef 1 2219 ne
ropagation dela: aveform
tPHL pag Y 24(9) ns
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54L.S/74LS specification.
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. CL = 50pF for 54/7433.
. CL = 150pF for 54/7433.
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54/7437 .PIN CONFIGURATION

54S/74S37
54LS/74LS37

ORDERING CODE (See Section 9 for further Package and Ordering Information.)

PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vec=5V+5% Ta=0°C10+70°C | Voo =5V £ 10%; Ty = -55°C to +125°C

Plastic DIP | Fig-A | N7437N . N74S37N

Fig. A N74LS37N
Ceramic DIP | Fig- A | N7437F o N74S37F | S5437F . S54S37F
Fig. A | N74LS37F S54LS37F
Fig. A S4537W e S54S3TW
Flatpak Fig. A S54LS37W

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @

PINS 54/74 54H/74H | 548/74S | 54LS/74LS
H (A 40 100 20
Inputs I (MA) -16 -4.0 _0.4
IoH (uA) 1200 -3000 1200
Outputs loL (MA) 48 60 12/2418)

=
rq'Ll

sicicicizicls
TEIEE

GND

Figure A

14| Vece

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ()

54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
los Output short Vcc = Max, Mil -20 -70 -50 | -225 -30 | -100 mA
circuit current Vout = 0V Com -18 -70 -50 | -225 -30 | -100 mA
IccH Supply current Vce = Max, ViN = 0V 15.5 36 2.0 mA
lccL Supply current Vce = Max, ViN = 4.5V 54 80 ' 120 | mA
AC CHARACTERISTICS Ta =25°C (See Section 4 for Waveforms and Conditions.)
) 54/74 54H/74H 54S/74S8 54LS/74LS
Cp = 45pF CL = 50pF CL = 45pF
PARAMETER TEST CONDITIONS L= %op L= L P UNIT
RL =1330Q R =930 RL = 667Q
) Min | Max | Min | Max | Min | Max | Min | Max
tPLH Propagation delay Waveform 1 22 6.5 24 ns :
tPHL Propagation delay Waveform 1 15 6.5 24 ns
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specification.
sifnotics 69




54/7438 PIN CONFIGURATION
54S/74S38
54LS/74LS38
ORDERING CODE (see Section 9 for further Package and Ordering Information.)
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Voo =5V£5% Ty =0°Cto+70°C | Vg =5V = 10%; Tp = -55°C to +125°C
f Fig. A N7438N . N74S38N
Plastic DIP | .
ast! Fig. A N74LS38N 1 2] vee
. 2 E
. Fig.A | N7438F e  N74S38F | S5438F e  S54S38F 5 -
Ceramic DIP | ki A N74LS38F S54LS38F o
] [11]
Flatpak Fig. A S5438W e S54S38W Ls__@ [10]
P Fig. A S54L.538W =] @EI
- ano [7] B
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) Figure A
PINS 54/74 54H/74H 54S/74S 54LS/74LS
lin (uA) 40 100 20
Inputs L (mA) -16 4.0 -0.4
loH (uA) 250 250 250
Outputs o (MA) 48 60 12/24@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
} Min Max Min | Max Min | Max | Min | Max
lccH Supply current Vcec = Max, Vin=0 8.5 36 2.0 mA
lccL Supply current Vce = Max, VN = 4.5 54 80 12 mA
AC CHARACTERISTICS Tp= 25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54L.S/74LS
PARAMETER TEST CONDITIONS | CL = 45F CL=50pF [ Cp=45pF |y
RL = 6670 RL = 930 RL = 6670 v
Min | Max | Min | Max Min | Max | Min | Max
tPLH Propagation delay Waveform 1 22 6.5 ' 32 ns
tPHL Propagation delay Waveform 1 18 6.5 28 ns
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specification.
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54/7439

ORDERING CODE (See Section 9 for further Package and Ordering Information.)

PIN CONFIGURATION

PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vg =5V+5%Ta=0Cto+70°C | Voo =5V +10%; T = -55°C to *125°C
Plastic DIP Fig. A N7439N
E 14| Vee
Ceramic DIP| Fig. A N7439F S5439F E@ -
=] 12
=] il
Flatpak E@ m
. @E
GND | 7 E
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a)
Figure A
PINS 54/74 54H/74H 54S/74S 54LS/74LS
hH (uA) 40
Inputs L (MA) 16
IoH (uA) 250
Outputs loL (mA) 48
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min [ Max | Min | Max | Min | Max | Min 1 Max
IccH Supply current Vce = Max, ViN = 0V 8.5 mA
lccL Supply current Vce = Max, ViN = 4.5V 54 mA
AC CHARACTERISTICS Tja =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS | CL = 133pF UNIT
RL = 450
Min Max Min Max Min | Max Min Max
tPLH Propagation delay Waveform 1 22 ns
tPHL Propagation delay Waveform 1 18 ns
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
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54/7440 PIN CONFIGURATIONS
54H/74H40
54S/74S40 -
54LS/74L.S40 ] 73] vec
o =] 3]
ORDERING CODE (See Section 9 for further Package and Ordering Information.) = )
packages | PIN COMMERCIAL RANGES MILITARY RANGES ] m|
CONF. | Voc=5V£5% Ty =0°Cto+70°C | Vg =5V * 10%; T = -55°C to +125°C =] +70]
. [€] o]
. Fig. A | N7440N L] N74H40N
Plastic DIP | 0" A | N74S40N o N74LS40N ano 7] 5]
GCeramic DIP| Fig- A | N7440F o N74H4OF | S5440F o  S54H4OF Figure A
Fig. A | N74S40F L] N74L.S40F S54S40F (] S54L.S40F
Flatpak Fig. B S5440W- *  S54H40W
Fig. A S54S40W . S54LS40W
i 1]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) )
vce E E GND
PINS 54/74 54H/74H 548/74S 54LS/74LS
| ¢ hiH (A 40 100 100 20 (] E
nputs I (mA) 16 40 4.0 -0.4 ] o
Outouts IoH (uA) -1200 -1500 -3000. 1200 Figure B
P loL (MA) 48 60 60 12/24 @
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
: 54/74 54H/74H 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
los Output short Vce = Max, Mil -20 -70 ~-40 -125 -50 -225 -30 -100 mA
circuit current Vout =0V Com -18 -70 -40 -125 -50 | -225 -30 -100 mA
lccH Supply current Vce = Max, VN = 0V 8.0 16 18 1.0 mA
lccL Supply current Vce = Max, ViN = 4.5V 27 40 44 6.0 mA
AC CHARACTERISTICS T4 =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54L.S/74LS
PARAMETER TEST CONDITIONS | CL = 15pF | CL=25pF | Cp =50pF | Cp =45pF | np
RL= 1330 | RL =930 RL=930 | RL=e6670
Min Max Min Max Min | Max Min Max
tPLH Propagation delay Waveform 1 22 12 6.5 24 ns
tPHL Propagation delay Waveform 1 15 12 6.5 24 ns
NOTES

a. The slashed numbers indicate different parametric vaiues for Military/Commercial
temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54L.S/74LS specification.
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54/7442
54LS/74LS42

DESCRIPTION

The “42” is a multipurpose decoder de-
signed to accept four BCD inputs and pro-
vide ten mutually exclusive outputs.

FEATURES

® Mutually exclusive outputs

* 1-of-8 Demultiplexing capability

* Outputs disabled for input codes above
nine

ORDERING CODE

(See Section 9 for further Package and Ordering Information)

LOGIC SYMBOL
15 14 13 12
1 |
[ 1 2 3 4 5 6 7 8 9
AABSREEE
Vcc=Pi:16 ey
GND = Pin 8

PIN CONFIGURATION

COMMERCIAL RANGES MILITARY RANGES s [ [16] vee
PACKAGES -
Vee = 5V £ 5%; Ty = 0°C to +70°C Vge = 5V £ 10%; Tp = -55°C to +125°C 1 [2] [15] A0
2 5] 1] A1
Plastic DIP N7442N e  N74LS42N 3 4] (73] A2
i[5 12] A3
Ceramic DIP N7442F o  N74LS42F S5442F e  S54L.S42F 5 [5] E §
s [7] 0] &
GND 8] 5]7
Flatpak S5442W e S54L.S42W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @
PINS DESCRIPTION 54/74 54S/74S8 54LS/74LS
B : liH (uA) 40 20
Ao - Az Address inputs L (mA) 16 04
= = . loH (uA) -800 -400
0-9 Active LOW outputs loL (mA) 16 4/8 @

NOTE

a. Slashed numbers indicate different parametric values for Military/Commercial tem-
perature ranges respectively.

SinOtics
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FUNCTIONAL DESCRIPTION

The “42” decoder accepts four active HIGH

TRUTH TABLE

BCD inputs and provides ten mutually ex- A3 A2 A1 Ao | o 1 2 3 4 5 6 7 8 9
clusive active LOW outputs, as shown by L L L L L H H H H H H H H H
logic symbol or diagram. The active LOW L L L H H L H H H H H H H H
outputs facilitate addressing other MSI L L H L H H L H H H H H H H
units with active LOW input enables. L L H H H H H L H H H H H H
The logic design of the “42” ensures that all :: E t ::' g ::: : : 'l_'| 'C : : : :
outputs are HIGH when binary codes great-
er than nine are applied to the inputs. L H H L H H H H H H L H H H
o L H H H H H H H H H H L H H
The most significant input, Az, produces a H L L L H H H H H H H H L H
useful inhibit function when the “42” is used H L L H H H H H H H H H H L
as a one-of-eight decoder. The Az input can H L H L H H H H H H H H H H
also be used as the Data input in an 8-output H L H H H H H H H H H H H H
demultiplexer application. H H L L H H H H H H H H H H
H H L H H H H H H H H H H H
H H H L H H H H H H H H H H
H H H H H H H H H H H H H H
H = HIGH voltage levels
L = LOW voltage levels
AC WAVEFORMS LOGIC DIAGRAM
Ao A1 A2 AS
Yas) Y“a) (13) (12)
T, i
1 11 It 1 1 ) ] l I
m @) 3) v(“) %} v(6) vﬂ) 9) (10) ;(1H
VM = 1.5V for 54/74 and 54S/74S, Vm = 1.3V 5 ; 5 3 3 s 3 3 5
for 54LS/74LS. () = Pin number
Figure 1 Ve = Pin 16
GND = Pin 8
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ()
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min | Max Min Max Min Max
| s | M Mil 41 13 A
cC u current Vce = Max m
PPy ce Com 56 13
AC SET-UP REQUIREMENTS T p = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
CL = 15pF CL = 15pF
PARAMETER TEST CONDITIONS RL = 4000 RL = 2kQ UNIT
Min | Max Min Max Min Max
tPLH Propagation delay Figure 1 30 30 ns
tPHL Address to output ‘9 30 30 ns

NOTES

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 548/74S and 54LS/74LS specifications.
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54/7443 LOGIC SYMBOL
15 14 13 12
DESCRIPTION | | | |
The “43” is a TTL MSI array utilized in de- #o A1 Az Aa
coding and logic conversion applications.
The “43"” decodes excess-3 code numbers
to 1-of-10 outputs.
0 1 2 3 4 5 6 7 8 9
TYYTYYYYYYY
1 2 3 4 5 6 7 9 10 1
Vgg = Pin 16
GND = Pin 8
PIN CONFIGURATION
ORDERING CODE (See Section 9 for further Package and Ordering Information)
PACKAGES COMMERCIAL RANGES MILITARY RANGES o [T [76] Ve
Vec=5V +5%; Tp=0°C to +70°C Vce=5V £ 10%; TA=—55°C to +125°C iz [75] 40
. 2 3] [12] Aq
Plastic DIP N7443N ire 3] A2
i[5 [72] A3
Ceramic DIP N7443F S5443F 5[] 1] §
s [7] mK
Flatpak S5443W GnD [E] [5] 7
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(®@
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
. i H (1A) 40
Ap - A3z Address inputs WL (mA) —16
= 5 . ; loH (kA) —800
0-9 Active LOW inputs loL. (mA) 16
NOTE
a. The slashed numbers indi different p tric values for Military/Commercial
perat ranges respectively.
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FUNCTIONAL DESCRIPTION TRUTH TABLE
The “43” is an Excess-3 to 1-of-10 decoder INPUTS OUTPUTS
that accepts excess-3 coded inputs (binary A A A A — = — — = — — — — —
range three through 12) and generates ten 3 2 1 0 o 1 2 3 4 5 6 7 8 9
mutually-exclusive active LOW outputs. L L H H L H H H H H H H H H
The excess-3 code is used in decimal t : :: ::' H L t' : : : : : : :
arithmetic because of its self-complement- L H H L : : H L H H H H H H
ing feature (the bit-wise complement of a L H H H H H H H H H
number is also the nine's complement) H H H L
which simplifies subtraction. H L L L H H H H H L H H H H
o H L L H H H H H H H L H H H
H L H L H H H H H H H L H H
H L H H H H H H H H H H L H
H H L L H H H H H H H H H L
H H L H H H H H H H H H H H
H H H L H H H H H H H H H H
H H H H H H H H H H H H H H
L L L L H H H H H H H H H H
L L L H H . H H H H H H H H H
L L H L H H H H H H H H H H
H = HIGH voltage level ‘
L = LOW voltage level
AC WAVEFORM LOGIC DIAGRAM
A3 Ay . Aq Ag
(12) n% (14)? (15)?
] .
VM = 1.5V for 54/74 and 545/74S; L UL L Ll Ll L AL Ll Ll
VM = 1.3V for 54LS/74LS. l '
( ) = Pin numbers Y )
Figure 1 éﬁg - ':i',: :36 Mmoo @m ®m ® e @ @ @ W
5 7 3 5 [ 3 H 7 []
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(®
54/74 54S8/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
| Suopl " v M Mil 41 mA
c upply curren = Max
c ce Com 56 mA
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Test Circuits and Conditions) o
54/74 54S/74S 54LS/74LS
CL = 15pF
PARAMETER TEST CONDITIONS RL = 4000 UNIT
Min Max Min Max Min Max
tPLH Propagation delay . 35 ns
tPHL Address to output Figure 1 35 ns

NOTE
b. For tamily dc Characteristics, see inside front cover for 54/74 and 54H/74H, and see

inside back cover for 54S/74S and 54LS/74LS speciﬁcétions.
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54/7444 LOGIC SYMBOL
15 14 13 12
DESCRIPTION l | I l
The “44” is a TTL MSI array utilized in de- Ao A1 A2 A
coding and logic conversion applications.
The “44” decodes excess-three-gray code
to 1-of-10 outputs.
[] 1 2 3 4 5 6 7 8 9
T T TTYYYYIYY
1 2 3 4 5 6 7 9 10 11
Vge = Pin 16
GND = Pin 8
PIN CONFIGURATION
ORDERING CODE (See Section 9 for further Package and Ordering Information)
PACKAGES COMMERCIAL RANGES MILITARY RANGES o [1] [16] Vee
VCC=5V15%; TA=0°C to +70°C Vee=5V £ 10%; Tp=-55°C to +125°C 3 E E Ao
v 2 [3] [12] A4
Plastic DIP N7444N 3 [4] 73] A2
i 5] [12] A3
Ceramic DIP N7444F S5444F 5 [5] mE
5 [0 mE
Flatpak S5444W GND E (5] 7
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
) IiH (A 40
Ag-A Address inputs
03 P L (mA) -1.6
= . IoH (uA) —800
0-9 Active LOW outputs oL (MA) 16
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS win | Max | min | Max | min | max | UNIT
| Suol . v " Mil 41 mA
u Yy curren = Max
CcC PP cc Com 56 mA

NOTES

a. The slashed numbers indicate different parametric values for Military/ Commercial temp

ranges respectively.

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see

ingide back cover for 545/74S and 5§4LS/74LS specifications.
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FUNCTIONAL DESCRIPTION

The “44” is an Excess-3-Gray code to 1-of-

TRUTH TABLE

10 decoder that accepts excess-3 Gray INPUTS — — — — O_ETPUT_S - = — —
coded inputs and generates ten mutually ex- A3 A2 Ay Ag| O 1 2 3 5 6 7 8 9
clusive active LOW outputs. L L H L L H H H H H H H H H
The excess-3 Gray code is used in decimal L H H L H L H H H H H H H H
position encoders, since it retains the char- L H H H H H L H H H H H H H
acteristics of a Gray code (only one bit L H L H H H H L H H H H H H
changes between adjacent states) even on L H L L H H H H L H H H H H
the change between nine and zero. H H L L H H H H H L H H H H
H H L H H H H H H H L H H H
H H H H H H H H H H H L H H
AC WAVEFORM H H H L|H H H H H H H H L H
H L H L H H H H H H H H H L
H L H H H H H H H H H H H H
H L L H H H H H H H H H H H
H L L L H H H H H H H H H H
L L L L H H H H H H H H H H
L L L H H H H H H H H H H H
L L H H H H H H H H H H H H
H = HIGH voltage level.
L = LOW voltage level.
Vp = 1.5V for 54/74 and 645/74S; LOGIC DIAGRAM
Vg = 1.3V for 54LS/74LS. -
Figure 1
(12)“?" (13% et 1‘5§
LU -J L1 LS Q ] L L] Ld HJ
() = Pin numbers an (o) ©) ™ (®) () @) @) @ )
Voc = Pin 16 ] 3 7 8 5 2 3 2 1 ]
GND = Pin 8
AC CHARACTERISTICS: Tpo=25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
CL = 15pF
PARAMETER TEST CONDITIONS RL = 4000 UNIT
Min Max Min Max Min Max
tPLH Propagation delay Figure 1 ' 35 ns
tPHL Address to output 35 ns
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54/7445 LOGIC SYMBOL
DESCRIPTION: FEATURES 115 1; 113 1l2
The “45” is a TTL MSl array. It features stan- . . -
. . N ) 80mA output sink capability Ag Ay A, Az
dard TTL inputs and hngh:/o|t‘|agg,.h|gh cur e 30V output breakdown voltage
rent (80mA) outputs. The “45” minimum out- ) .
N e Ideally suited as lamp or solenoid
put breakdown is 30 volts. dri
river
e See “42” for standard TTL output ver-
e See “145” for “LS” version o 1 2 3 4 5 6 7 8 9
TYYYYIYYY
1 2 3 4 5 6 7 9 0 N
Vg = Pin 16
GND = Pin 8
PIN CONFIGURATION
ORDERING CODE (See Section 9 for further Package and Ordering Information)
o [1] 76] Vee
COMMERCIAL RANGES MILITARY RANGES R
PACKAGES Vee=5V £ 5%; Tpo=0°C to +70°C Vee=5V +10%; Tp=—55°C to +125°C i [2] 5] Ao
2 IZ (12] A4
Plastic DIP N7445N 3 [4] [13] A2
3 E [12] A3
5[6 1] 9
Ceramic DIP N7445F S5445F B L] m R
& [ 0] &
onp [E] 9] 7
Flatpak S5445W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE®
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
; H (kA) 40
Ap to Az Address inputs L (mA) —16
- = . IoH (uA) +250
Oto9 Active LOW outputs loL (MA) 80
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max Min Max Min Max UNIT
loL = 80mA 0.9 \'
VoL Output LOW voltage Vee = Min
loL = 20mA 0.4 \
IoH Output HIGH current Vce = Min, Voyt = 30V 250 uA
Mil 62 mA
Icc Supply current Vce = Max
Com 70 mA
NOTES
a. The slashed numbers indicate different parametric values for Military/ Commercial temperature ranges respectively.
b. For tamily dc characteristics, see inside front cover for 54/74 and 54H/74H, and see inside back cover for 54S/74S and 54LS/74LS specifications.
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FUNCTIONAL DESCRIPTION TRUTH TABLE
The “45” decoder accepts BCD inputs on = ™ = - - = = = = =
the Ag to A3 address lines and generates A3 A2 A1 Ag | O 1 2 3 4 S5 6 v & 9
ten mutually exclusive active LOW outputs. L L L L L H H H H H H H H H
When an input code greater than “9” is ap- L L L H H L H H H H H H H H
plied, all outputs are off. This device can L L H L H H L H H H H H H H
therefore be used as a 1-of-8 decoder with L L H H H H H L H H H H H H
Ag used as an active LOW enable. L H L L H H H H L H H H H H
The “45" can sink 20mA while maintaining L H L H|H H H H H L H H H H
the standardized guaranteed output LOW L H H L {H H H H H H L H H H
voltage (VoL ) of 0.4V, but it can sink up to L H H H |H H H H H H H L H H
80mA with a guaranteed Vg of less than H L L L {H H H H H H H H L H
0.9V. H L L H H H H H H H H H H L
H L H L H H H H H H H H H H
The “45" features an output breakdown volt- H L H H H H H H H H H H H H
age of 30V and is ideally suited as a lamp H H L L H H H H H H H H H H
and solenoid driver. H H L H H H H H H H H H H H
H H H L H H H H H H H H H H
AC WAVEFORMS H H H H|H H H H H H H H H H
H = HIGH voltage levels
L = LOW voltage levels
LOGIC DIAGRAM
ha (12) %13) At (14) (15) e
Vpm = 1.5V for 54/74 and 54S/74S;
Vp = 1.3V for 54LS/74LS.
Figure 1
| |
L | I | | il |
( ) = Pin Number (g
Veg = Pin 16 (1) (10) © @ 6] ) () @) () 1)
GND = Pin 8 5 § 7 3 5 i 3 H 7 9
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
CL = 15pF
PARAMETER TEST CONDITIONS RL = 1009 UNIT
Min Max Min Max Min Max
tPLH Propagation delay . 50 ns
tPHL Address to output Figure 1 50 ns
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54/7446A LOGIC SYMBOL
54/7447A
7 1 2 6 3 5
L1 11 & &
DESCR'PTION FEATURES Ao A1 A2 A3 LT  RBI
The “46” and “47” are BCD to 7-Segment e 40mA output current sink per segment '
Decoder/Drivers with open collector out- e 30V segment voltage on 54/7446A
puts. They accept 4-bit BCD data and pro- e 15V segment voltage on 54/7447A
vide seven active LOW decoded outputs to e Overriding lamp test
drive 7-segment incandescent displays di- e Ripple Blanking for leading and trailing
rectly. Their 40mA output sink current capa- zeroes a b c d e t g BI/RBO
bility makes them useful for driving ? ? ? ? ? ? ? ?
multiplexed common anode LED displays. 1B 12 11 10 9 15 14 4
Both devices feature overriding lamp test
(all §egments ‘iqn”) and ripple blanking for Vo = Pin 16
leading and trailing zeroes. GND = PIn 8
PIN CONFIGURATION
ORDERING CODE (See Section 9 for further Package and Ordering Information) a1 [T [76] vee
%2 2] ] v
PACKAGES COMMERCIAL RANGES MILITARY RANGES T .
Vee=5V £ 5%; TA=0°C to +70°C Vo=5V+ 10%; To=—55°C to +125°C - T[E] 145
. Bi/RBOG [4] BE
Plastic DIP N7446AN B 5] [12] 5
N7447AN a3 [E] mE
Ceramic DIP N7446AF S5446AF A0 [7] mEl
N7447AF S5447AF e [5] - BE
Flatpak
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
. . liH (A) 40 )
Ag-A3 BCD Address inputs L (mA) -16
— . . iH (uA) 40
LT Lamp Test (active LOW) input WL (mA) 16
== . . . . iH (uA) 40
RBI Ripple Blanking (active LOW) input L (mA) —1.6
= e . . . iH (uA) N.A.
BI/RBO Blanking (active LOW) input I (mA) 4.0
= e . . . 1oH (kA) —200
BI/RBO Ripple Blanking (active LOW) output oL (mA) 8.0
- . . 10H (kA) +250
a-g Seven-segment (active LOW) outputs loL (mA) 40

NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.
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FUNCTIONAL DESCRIPTION

The “46A” and “47A" 7-segment decoders
accept a 4-bit BCD code input and produce
the appropridte outputs for selection of seg-
ments in a 7-segment matrix display used fot
representing the decimal numbers “0-9.”
The seven outputs (a, b, €, d, &, F, 9 of the

decoder gelect the correspording segments
in the matrix showrt in Figute A. The numeri¢
designations ¢hosen to represent the deci:.
mal numbers aré sHown in Figure B, together
with the resulting displays for input code
configurations in excess of binary “9.”

The “46A” and “47A” have provisions for
automatic blanking of the leading and/or
trailing edge zetdes in a multidigit decimat
number, resulting in an easily readable deci-
mal display c¢onforming to Hormal writing
practice. In an 8-digit mixed integer fraction
decimal representation, using the automatic
blanking capability, 0070.0500 would be
displayed as 70.05. Léading edge zero sup-
pression is obtaired by connecting the Rip-
ple Blanking Output (BI/RBO) of a decoder
to the Ripple Blanking Input (RBI) of the next
lower stage device. The most significant de-
coder stage should have the RBI ihput
grounded; and, since supptession of the
least significant integer zéro in a number is
not usually desired, the RBI input of this de-
coder stage should be left open. A similar
procedure fot the fractional part of a display
will provide automatic suppression of trail-
ing edge zeroes.

The decoder has an active LOW input Lamp
Test which ovetridés alf other input combi-
nations and enables a check to be made on
possible display malfunctions. The BI/RBO
terminal of the decoder can be OR-tied with
a modulating signal via an isolating buffer to
achieve pulse duration intensity modulation.
A suitable signal can be generated for this
purpose by forming a variable frequency
multivibrator with & cross coupled pair of
open collector gates.

o -
———
al
— p—
al ol

Figure A

NOTE __

b. BI/RBO is wire:AND logic serving as blanking
input (BI) and/or ripple-blanking output (RBO).
The blanking out (BI) must be open or held at a
HIGH level when output furictions O thfough 15
ate desired, and ripple-blanking input (RBI) must
be open or af a HIGH level if blanking of a deci-
mali O is not desited.

82

TRUTH TABLE
DECIMAL INPUTS OUTPUTS
OR ——
FUNCTION|LT | RBI | A3| A2 |A1|Ap|BI/RBOD) (a2 |[b (c|d|e| Tl g
0 Hl{ H |L]|L]|L]|L H Ljcejrfofe|L/|H
1 H| X |L|{L]|LI|H H HiL|[L|H|H]|H]|H
2 H| X |L|L|H]L H L|iL|H]|L]|L|H]L
3 H| X |L|L|H|H H L|L|L|L|H|H]|L
4 H| X |L|IH]|L]|L H H|L|L|H[H|[L]|L
5 H| X |L|H|L|H H L{H|L|L]|H]L|L
6 H| X |L|H|H]|L H HiHjL|{L|jL]L]|L
7 H| X |L|H|H|H H L|L|L|H|H]|H|H
8 H| X |H|L|L]|L H | R I T Y IO B
9 H X [H|L |L [H H LlLiLf{H|H|lL]L
10 H{ X [H|L [H]|L H H{H]|H|L|L|H|L
11 H| X [H]L |H|H H HIH|L|L|H|H]|L
12 H| X |H|[H|L]|L H HIL|H|H|H|[L]|L
13 Hl X [H|[H]|L]|H H L{HIH|L|H|L|L
L 14 HI X |H|H|H]|L H HIH|H]L|L]L]L
15 H| X |[H|H|H|H H H{H|H|H|H|H|H
Bi(b) X | X | X|X |x|Xx L H|{H|H|H]|H|H|H
RBI® |HW | L [Lfc|L]|L L H{H|{H|H|H|H|H
LT L x | x|[x]x]x H L{L|L L L L |L
H = HIGH voltage level
L = LOW voltage level
X = Don't care
NUMERICAL DESIGNATIONS —RESULTANT DISPLAYS
N L L . L L
o 1 1 1
] 1 2 3 4 5 6 7 8 9 10 1" 12 13 1; 15
Figure B
LOGIC DIAGRAM
RBI %3 BI/RBO A3 A2 A1 Ao
| 5) | (3) |(4) |(6) |(2) | ) (W]
1
1
1 T
Tinmsingmiimmn - [T~ i1 I g1
(14) 1as) 1@ 1 (10 1 (12) (13)
] [ 3 da T 5 a
Vcc =Pin 16 () = Pin numbers
GND = Pin 8
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(c)

54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
V5?4U/T7:4?X 250 HA
loH Output HIGH current a-g outputs Voo = Max —
Vour = 18V 250 HA
54/7447A
VoL Output LOW voltage a-g outputs Ve = Max, lgL. = 40mA 0.4 v
VoL Output LOW voltage BI/RBO output Vce = Min, IgL. = 8mA 0.4 \%
Mil. 85 mA
Icc Supply current Vce = Max
Com. 103 mA
AC CHARACTERISTICS: Tp = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
CL = 15pF
PARAMETER TEST CONDITIONS RL = 1209 - UNIT
Min | Max | Min | Max | Min | Max
tPLH Propagation delay any . 100 ns
tPHL input to any output Figures 1 and 2 100 ns
AC WAVEFORMS
ViN ViN
Vour Vout
VM = 1.8V for 54/74 and 545/748S; Vjy = 1.3V for 54LS/74L8. Vp = 1.6V for 54/74 and 545/74S; Vyy = 1.3V for 54LS/74LS.
Figure 1 Figure 2
c. For tamily dc characteristics, see inside front cover for 54/74 and 54H/74H,
and see inside back cover for 54S/74S and 54LS/74LS specifications.
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DESCRIPTION

54/7448

FEATURES

The “48” is a BCD to 7-Segment Decoder. It o
accepts 4-bit BCD data and provides seven e
active HIGH decoded outputs to drive 7-seg-
ment displays of various types. It is used e
primarily with high current or high voltage e
NPN transistors or segment drivers in
multiplexed LED, incandescent, electro-lu-
minescent or gas discharge 7-segment dis-
play applications. It features overriding lamp

test (all segments “on”) and ripple blanking

for leading and trailing zeroes.

ORDERING CODE (See Section 9 for further Package and Ordering Information)

Active HIGH outputs

Resistor pull-ups for driving NPN
transistors directly

Overriding lamp test

Ripple Blanking for leading and trailing

zeroes

LOGIC SYMBOL

Ao

A2 Az LT RBI

g BI/RBO

Vge = Pin 16
GND = Pin 8

PIN CONFIGURATION

EI vee

COMMERCIAL RANGES MILITARY RANGES E !
PACKAGES V=5V £5%; Tp=0°C to +70°C Vee=5V £ 10%; Tp=—55°C to +125°C [12] o
- BiI/AB0 [4 ] 73]
Plastic DIP N7448N RBI |_'?__ [12] v
mE
Ceramic DIP N7448F S5448F - g d
GND.| 8 9le
Flatpak
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(
PINS DESCRIPTION 54/74 54S5/74S | 54LS/74LS
Ao-As BCD Address inputs I'I'I'_" (‘”:; "'106
m -1.
T Lamp Test (active LOW) input |||l:| (('::; -4106
RBI Ripple Blanking (active LOW) input lll':-" ((r:::; —4106
BI/RBO Blanking (active LOW) input :Illtl ((rlr::; _"_‘4A0
— ] . . 1oH (eA) -200
BI/RBO Ripple Blanking (active LOW) output oL (mA) 8.0
. . 10H (kA) —400
a-g Seven-segment outputs oL (MA) 6.4

NOTE

a. The slashed numbers i

temperature ranges respectively.

p ic values for Military/Commercial

SinEtiES




FUNCTIONAL DESCRIPTION

The “48” 7-segment decoder accepts a 4-
bit BCD code input and produces the appro-
priate outputs for selection of segments in a
7-segment matrix display used for repre-
senting the decimal numbers “0-9.” The sev-
en outputs (a, b, ¢, d, e, f, g) of the decoder
select the corresponding segments in the
matrix shown in Figure A. The numeric desig-
nations chosen to represent the decimal
numbers are shown in Figure B together with
the resulting displays for input code configu-
rations in excess of binary “9.”

The decoder has active HIGH outputs so a
buffer transistor may be used directly to pro-
vide the high currents required for
multiplexed LED displays. If additional base
drive current is required external resistors
may be added from the supply voltage to the
7-segment outputs of the decoders. The val-
ue of this resistor is constrained by the
6.4mA current sinking capability of the out-
put transistors of the circuit.

The “48” has provision for automatic
blanking of the leading and/or trailing edge
zeroes in a multidigit decimal number, result-
ing in an easily readable decimal display
conforming to normal writing practice. In an
eight digit mixed integer fraction decimal re-
presentation, using the automatic blanking
capability, 0060.0300 would be displayed
as 60.03. Leading edge zero suppression is
obtained by connecting the Ripple Blanking

Figure A

NOTE

b. BI/RBO is wire-AND logic serving as blanking
input (BI) and/or ripple-blanking output (RBO).
The bianking out (Bl) must be open or held at a
HIGH level when output functions O thrﬂngh 15
are desired, and ripple-blanking input (RBI) must
be open or at a HIGH level if blanking of a deci-
mal O is not desired.

TRUTH TABLE

DECIMAL INPUTS L OUTPUTS
OR ———
FUNCTION|LT | RBI | A3| A2|A1|Ag|BI/RBOMD) | a [ b |c |[d|e| fl|g
0 Hl H Lol H H{H|H|H|H|H]|L
1 H x [cfc]cLlh H L{H|H|[L|L|L|L
2 H]{ x [L{L|r|L H HI{H|{L|H|[H[L]|H
3 H{ x |[L|L|H|H H H{H|H|H|L|L|H
4 H{ X |[L]|H]L]L H LIH|H|L|C|lH]|H
5 H{x [L]|n|[L]|H H H|L|H|H|L|H]|H
6 H| X |L|H|H]|L H L|L|H|H|H|[H]|H
7 H| X |[L|H|H]|H H H{H|[H|L]|L|L]|L
8 H| x |[H|L]|L|L H H|{H|H|[H|H|H]|H
9 H] x [HlL [L |H H H|H[H|L]|L|H]|H
10 H| x [H|L|H]|L H L{L|L|H|{H|L|H
11 H| X |[H|{L]|H]|H H L|L|H|H|L]|L|H
12 Hl X |[H{H]|L]|L H L{H|L|L|L|H]|H
13 H| X [HIH]L|H H HiL |L|H]|L|H]|H
14 H| X |H|{H|H]|L H L|{L|L|H|[H|H|H
15 H| X |[H|H|[H]|H H Lic o oL
Bi(b) X | x | x|x |{x|x L LjL L L e |L
RBI®) |H | L |L|L|L|L L L oo L
LT Ll x [ x|x|x]|X H H|H |H|[H|H|H|H
H = HIGH voltage level
L = LOW voltage level
X = Don’t care
NUMERICAL DESIGNATIONS —RESULTANT DISPLAYS
N | O )
1 O O O R O I
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Figure B
LOGIC DIAGRAM
RBI o Bl RBO A3 A2 Aq Ao
| (5) | (3) | 4) | (6) I(Z) | o @
|
)|
I | 1 1
i [T 111 i [T 1] L
(14) (15) (9) (1) (12) (13)
] f e < b a
Vg = Pin 16
GND = Pin 8
( ) = Pin numbers
Ei!]llnliﬂs 85




Output (BI/RBO) of a decoder to the Ripple
Blanking Input (RBI) of the next lower stage
device. The most significant decoder stage
should have the RBI input grounded; and,
since suppression of the least significant in-
teger zero'in a number is not usually desired,
the RBI input of this decoder stage should
be left open. A similar procedure for the

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(¢)

fractional part of a display will provide auto-
matic suppression of trailing edge zeroes.

The decoder has an active LOW input Lamp
Test which overrides all other input combi-
nations and enables a check to be made on
possible display malfunctions. The BI/RBO
terminal of the decoder can be OR-tied with

a modulating signal via an isolating buffer to
achieve pulse duration intensity modulation.
A suitable signal can be generated for this
purpose by forming a variable frequency
multivibrator with a cross coupled pair of
open collector gates.

54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
oA Available output current a-g outputs Ve =Min. Voyr = 0.85V -1.8 mA
outputs HIGH
VoL Output LOW voltage a-g outputs Vce = Min, IgL = 6.4mA 0.4 \
VoL Output LOW voltage BI/RBO output Vce = Min, Ig. = 8mA 0.4 v
| Suool \ y M Mil 76 mA
upply curren cC = Max -
ce Com. 90 mA
AC CHARACTERISTICS: Tp = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S8/74S 54LS/74LS
CL = 15pF ' '
PARAMETER TEST CONDITIONS RL = 1kQ UNIT
Min | Max | Min | Max | Min | Max
tPLH Propagation delay any . 100 ns
tPHL input to any output Figures 1 and 2 100 ns
AC WAVEFORMS i

Vour

Figure 1

VM = 1.5V for 54/74 and 54S/74S, V), = 1.3V for 54LS/74LS.

ViN

Vour

VM = 1.5V for 54/74 and 545/74S; V4 = 1.3V for 54L.S/74LS.

Figure 2

NOTE

c. For family dc characteristics, see inside front cover for 54/74 and 54H/74H,
and see inside back cover for 54S/74S and 54LS/74LS specifications.
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54/7450

54H/74H50

ORDERING CODE (See Section 9 for further Package and Ordering Information)-

PIN CONFIGURATIONS

[EFEERE

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES oD
CONF. Vee=5V+56%; TA=0°C to +70°C  (Voe=5V + 10%; Tp=—55°C to +125°C
Figure A
Plastic DIP Fig. A N7450N . N74H50N
Ceramic DIP | Fig. A N7450F . N74H50F S5450F S54H50F
O =
Flatpak Fig. B S5450W S54H50W % Iz 73]
E 72]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(® vee [4] 7] ono
PINS 54/74 54H/74H 54S/74S 54LS/74LS Gl [10]
(<] 9]
iH (eA) 40 80
Inputs L (mA) -1.6 20 ] !
- - Figure B
Outputs IloH (uA) 400 500
oL (mA) 16 20
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(?)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max | Min | Max | Min Max Min Max UNIT
IccH Supply current Vce = Max, VN = 0V 8.0 12.8 mA
IccL Supply current Vce = Max, VN =4.5 14 24 mA
AC CHARACTERISTICS: Tpo=25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
CL = 15pF CL = 25pF
PARAMETER TEST CONDITIONS R = 4000 R 2809 UNIT
Min Max Min Max Min Max Min Max
tPLH . 22 11 ns
tPHL Propagation delay Waveform 1 15 11 ns
NOTES
a. The slashed numbers indi nt p ic values for Military/ Commercial

differe
P e ranges respectively

b. For tamily dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.

sifnotics
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DC CHARACTERISTICS (using expander inputs, Vcc = 4.5V, Tp = —55°C)

5450 54H50
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max | Min | Max | Min | Max
IX Expander current Vxx = 0.4V, lgL = 16mA —-2.9 mA
‘ Vx = 1.4V,Ix =0,lgL = 0 —5.85 mA
VBE(Q) Base-Emitter Iy + I = 410uA
voltage of Rxx = 0, oL = 16mA 1.1 \
ou@put transistor Ix + I = 700pA ’
RXx = 0, lo. = 20mA 1.1 \
VoH  Output HIGH Ix = 150uA, IX = —150uA
voltage loH = —400uA 2.4 v
Ix = 320uA, I = —320pA
loH = —500uA 2.4 \%
VoL  Output LOW Ix + IX = 300pA
voltage Ryx = 138Q, IgL = 16mA 0.4 \
Ix + IX = 470uA
Rxx = 68Q, loL = 20mA 0.4 v
DC CHARACTERISTICS (using expander inputs, Vcg = 4.75V, Tp = 0°C)
7450 74H50
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max | Min | Max | Min | Max
IX Expander current VXx = 0.4V, oL = 16mA -3.1 mA
Vx =14V, Ix =0,loL =0 -6.3 mA
VBE(Q) Base-emitter Ix + IxX = 620uA .
voltage of RXx =0, loL = 16mA 1.0 \
output transistor Ix+ X = 1 1mA
RxX = 0, loL = 20mA 1.0 \
VOH Output HIGH Ix = 270uA, I = —270uA -
voltage loH = —400uA 2.4 Vv
Ix = 570uA, I = —570uA :
loH = —500uA 2.4 \
VoL Output LOW Ix + IX = 430uA )
) voltage R¥x = 130, loL = 16mA 0.4 \
Ix + I = 600pA
Rxx = 63Q, lo = 20mA 0.4 v
88
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54/7451 PIN CONFIGURATIONS
54H/74H51
54S/74S51 o 1 vee
54LS/74LS51 & ]
. =] [12] ©
ORDERING CODE (see Section 9 for further Package and Ordering Information) =
4 11} (C)
PIN COMMERCIAL RANGES MILITARY RANGES %
PACKAGES CONF. | Vgc=5V+5%; TA=0°C to +70°C  |Voo=5V+ 10%; Tp=—55°C to +125°C E 5
6 9
. Fig. A | N7451N . N74H51N
PlasticDIP | i0 A | N74S51N o  N74LS5IN awo 2] <]
Ceramic DIP Fig. A | N7451F . N74H51F | S5451F S54H51F Figure A
Fig. A | N7T4S51F . N74LS51F | S64S51F S541S51F
Flatoak Fig. B S5451W S54H51W :
pa Fig. A $54S51W S54LS51W © ] 7]
@] ]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ [E] 2]
PINS 54/74 54H/74H 54S/74S 54LS/74LS vee [2] 1] ovo
G} [70]
Inputs IIH (1A) 40 50 50 20 ] 5]
L (mA -1.6 -2.0 -2.0 —0.36
IL (mA) G
IoH (#A) —400 ~500 —1000 —400
Outputs IoL (mA) 16 20 20 4/8(a) Figure B
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max Min Max UNIT
ICCH Supply current Vce = Max, VN = 0V 8.0 12.8 17.8 1.6 mA
IccL Supply current Voe = Max, VN = 4.5V 14 24 22 2.8 mA
AC CHARACTERISTICS: Tpo=25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
CL = 15pF CL = 25pF Cp = 15pF CL = 15pF
PARAMETER TEST CONDITIONS Ry = 4000 RL = 2800 R = 2809 RL = 2k UNIT
Min Max Min Max Min Max Min Max
tPLH . 22 11 5.5 20 ns
tPHL Propagation delay Waveform 1 15 1 5.5 20 ns
NOTES
a. The slashed numbers indicate different values for Military/Commercial temperature
ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
. Make no external connection to these pins on the 54/7481, 54H/74H51 & 54S/74S51.
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54H/74H52 PIN CONFIGURATIONS
1 » 1__4] vee
I3 7]
[« m|
. . =] [10]
ORDERING CODE (See Section 9 for further Package and Ordering Information) - -
6 9|X
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vgg=5V+5%; TA=0°C to +70°C  [Vco=5V + 10%; Tp=—55°C to +125°C o [7] )
Figure A
Plastic DIP Fig. A N74H52N fau
Ceramic DIP | Fig. A N74H52F S54H52F
. o0 m
Flatpak Fig. B S54H52W = 5] x
3] [12]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(® vee [7] 7] oo
PINS 54/74 54H/74H 54S/74S 54LS/74LS (5] 10
iH (kA) 50 L] >
IH (& )
Inputs L (mA) -2.0 a 2]
IoH (uA) —500 Figure B
Outputs oL (mA) ’ 20
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®
54/74 54H/74H 54S/74S 541.S/74LS
PARAMETER TEST CONDITIONS Min Max Min Max Min Max Min Max UNIT
Voo =Min. | 1, = —s5°C —-2.7 | —4.5 mA
Ix Expander Current Vy = 1.0V,
IoH = —5004A | Tp = 0°C —2.9 |—-5.35 mA
Ve = Min, Vy = 1.0V
VOH Output HIGH voltage Ta = Min, Ioy = —500uA 2.4 v
Vge = Min, Iy = —300uA
VoL Output LOW voltage Ta = Max, lof = 20mA 0.4 \
IcCcH Supply current Vgoc = Max, V)N = 4.5V 31 mA
lccL Supply current Voo = Max, Vjy = 0V 24 mA
AC CHARACTERISTICS: Tp = 25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
CL = 25pF
PARAMETER TEST CONDITIONS RL = 2809 UNIT
Min Max Min Max Min Max Min Max
tPLH . 15
tPHL Propagation delay Waveform 2 15
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
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54/7453 PIN CONFIGURATIONS
54H/74H53
[I E vee
[Z] 3]
= 7] X
ORDERING CODE (See Section 9 for further Package and Ordering Information) [«] [77] x
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES (] [10]
CONF. | Vgc=5V+5%; TA=0°Cto +70°C  |Voo=5V + 10%; Tp=—55°C to +125°C © €] B
o [7] 8]
Plastic DIP Fig. A | N7453N L] N74H53N
Figure A
Ceramic DIP | Fig. A | N7453F . N74H53F | S5453F . S54H53F
. x[1 [14]
Flatpak Fig. B 55453W . S54H53W
x[Z] )
) [&] 2]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (@ v
cc |z E GND
PINS 54/74 54H/74H 54S/74S 54LS/74LS =] 0] ©
6 9
Inputs IR (eA) 40 50 (<]
I (mA) -1.6 -2.0 7] 5]
’ 10H (A —400 -500 Fiaure B
Outputs oL (mA) 16 20 [¢]
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (®)
v 54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max | Min | Max UNIT
IcCH Supply current Vce = Max, V|y = OV 8.0 11 mA
lccL Supply current Vee = Max, VN=4.5V 9.5 14 mA
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
CL = 15pF CL = 25pF
PARAMETER TEST CONDITIONS RL = 4000 RL = 2800 UNIT
Min Max Min Max Min Max Min Max
tPLH ) 22 11 ns
tPHL Propagation delay Waveform 1 15 11 ns
NOTES
a. The slashed numbers indi different p ic values for Military/Commercial

temperature ranges respectively.

b. For family dc Characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
c. These pins are not internally connected on the 54/7453.
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DC CHARACTERISTICS using expander inputs, Vcc = 4.5V, Tp = —55°C

5453 -54H53
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max | Min | Max | Min | Max
VXx = 0.4V, lpL = 16mA -2.9 mA
|
X Expander current 1 T 4Vix = O,ioL = 0 585 mA
Ix + Ix = —410uA . v
VBe(Q) Base-emitter Ryx = O, loL = 16mA 1.1
voltage of
" Ix + IX = 700uA v
t t
output transistor Ry = O, loL = 20mA ‘1
: Ix = 150uA, Ix = —150pA v
VoH Output HIGH loH = —400pA 2.4
voltage Ix = 320uA, Iy = —320uA ' v
loH = —500xA 2.4
Ix + I = 300pA v
VoL Output LOW Ry = 138, lgL = 16mA 0.4
voltage Ix + IX = 470pA v
RXx = 689, loL = 20mA 0.4
DC CHARACTERISTICS using expander inputs, Vg = 4.75V, Tp = 0°C
7453 74H53
PARAMETER TEST CONDITIONS - UNIT
Min | Max | Min | Max | Min | Max | Min | Max
Vxx = 0.4V, lgL = 16mA —3.1 “mA
1 E. y
X xpander current Iy — T4V, Ix = 0, loL = 0 ~6.3 mA
] Ix + IX = 620uA v
VBE(Q) Base-emitter Rx = O, loL = 16mA 1.0
voltage of Nt =11mA v
; X +IX =1
output transistor RxX O, oL = 20mA 0
Ix = 270pA, Ix = —200uA v
VoH  Output HIGH IoH = —400pA 2.4
' voltage Iy = B70uA, Ix = —570pA v
loH = —500rA 2.4
Iy + Ix = 430uA v
VoL  Output LOW RYx = 130Q, ol = 16mA 0.4
voltage Ix + IX = 600uA v
Ryx = 632, oL = 20mA 0.4
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54/7454 PIN CONFIGURATIONS
54H/74H54
54LS/74LS54
@ [14] vee
(Z] [13]
G] 2]
] 1] (©
[5] [10]
@ [s 9]
ono [7] 5]
Figure A
1 vece
ORDERING CODE (See Section 9 for further Package and Ordering Information) E g
4 1
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vge=5V+5%; Tp=0°Cto +70°C  |Vg=5V+ 10%; TA=—55°C to +125°C E %
6 9
) Fig. A | N7454N . N74H54N
Plastic DIP | 0 N74LS54N oo (7] =
. Fig. A | N7454F . N74H54F | S5454F . S54H54F Figure B
Ceramic DIP | 15" g N74LS54F S54LS54F ‘
Fig. C S6454W & S54H54W @ [
Flatpak Fig. B S54LS54W @ 5
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(@ .
vee [2] [11] ano
PINS 54/74 54H/74H 54S/74S 54LS/74LS Gl 7] (@)
IiH (uA) 40 50 20 (e} 2]
Inputs WmA) | —1.6 —20 -0.36 - 5
loH (uA) —400 -500 —-400
Outputs loL (mA) 16 20 4/8(a) Figure C
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS ™, "T o | Min | Max | Min | Max | Min | Max | YN'T
IcCH Supply current Voe = Max, VN = OV 8.0 11 1.6 mA
lcoL Supply current Vee = Max, Viy = 4.5V 9.5 14 2.0 mA
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
CL=15pF | CL = 25 pF Cp = 15pF
PARAMETER TEST CONDITIONS R = 4000 RL = 280Q RL = 2kQ UNIT
Min Max Min Max | Min Max Min Max
'PLH Propagation delay Waveform 1 22 i 20 ns
tPHL 15 1 20 ns
NOTES
a. The slashed numbers indicate different parametric values for Military/ Commercial
p e ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
c. Make no external connection to these pins on the 54/7454 and 54H/74H54.
d. These pins are not internally connected on the 54/7454.
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54H/74H55 PIN CONFIGURATIONS
54LS/74LS55
LS55 is not expandable = ] vee
2] 3]
] 2]
= m
ORDERING CODE (See Section 9 for further Package and Ordering Information) o [5] 6]
packages | PN COMMERCIAL RANGES MILITARY RANGES (e] B
CONF. | Vgg=5V£5%; TA=0°Cto +70°C  [Voo=5V+ 10%; Tp=—55°C to +125°C GND 5]
: Fig. A N74H55N Figure A
Plastic DIP | g0 A N74LS55N g
X Fig. A N74H55F S54H55F
Ceramic DIP | i A N74LSB55F S54LS55F
Flatoak Fig. B S54H55W ] 12
alpe Fig. A S54LS55W = 73] %
5] 2]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(@ vee [7] 7] oo
PINS 54/74 54H/74H 54S/74S 54LS/74LS (5] 0]
6 9| X
H (uA) 50 20 (=]
Inputs W (mA) -20 -0.36 O s
IoH (uA) —500 —400 Figure B
Outputs oL (mA) 20 4/8(a)
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max Min Max Min Max Min Max UNIT
ICCH Supply current Vce = Max, V)N = OV 6.4 0.8 mA
IccL Supply current Vce = Max, VN = 4.5V 12 1.3 mA
AC CHARACTERISTICS T5=25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
CL = 25pF Cp = 15pF
PARAMETER TEST CONDITIONS RL = 2800 RL = 2KQ UNIT
Min Max Min Max Min Max Min Max
tPLH . 11 20 ns
tPHL Propagation delay Waveform 1 1 20 ns
NOTES
a. The slashed b indi parametric values for Military/Commaercial
P ranges respectively

b. For tamily dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
c. Make no external connection to these pins for the 54L.S/74LS55.
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DC CHARACTERISTICS using expander inputs, Vcg = 4.5V, Tp = —55°C

54H55
PARAMETER TEST CONDITIONS - UNIT
Min | Max | Min | Max | Min | Max | Min | Max
Ix Expander current VXx = 0.4V,lgL = 16mA mA
Vx = 1.4ViIlx =0,jpoL =0 —5.85 mA
VBE(Q) Base-emitter Ix + IX = 410pA
voltage of Ryx — O,loL = 16mA v
output transistor Ix + Ix = 700 pA
RXX = 0.loL = 20mA 1.1 v
VoH Output HIGH Ix = 150uA,IX = —150pA
voltage loH = —400pA v
Ix = 320uA,IX = —320uA
loH = —500pA 2.4 v
VoL Output LOW Ix + Ix = 300pA
voltage R¥x = 138Q, g = 16mA v
Ix + Ix = 470uA
RXx = 68Q, loL = 20mA 0.4 \
DC CHARACTERISTICS using expander inputs, Vcc = 4.75V, Tp = 0°C
74H5 '
PARAMETER TEST CONDITIONS p ‘ ‘ - : UNIT
Min | Max | Min | Max | Min | Max| Min| Max
Ix Expander current Vxx = 0.4V,loL = 16mA mA
Vx =14VIlx =0JloL =0 —6.3 mA
VBE(Q) Base-emitter Ix + IX = 620uA
voltage of Rxx = 0,lpL = 16mA v
output Ix + Ix = 1.1mA '
transistor RxX = 0,IoL = 20mA 1,0 v
VOH Output HIGH Ix = 270uA,IX = — 270uA
voltage loH = —400uA v
Ix = 870uA I = —570pA
loH = —500uA 2.4 v
VoL Output LOW Iy + I = 430pA
voltage Rxx 1309, gL = 16mA Vv
Ix + IX = 600uA
Rxx 632, oL = 20mA 0.4 \
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54/7460 PIN CONFIGURATIONS
54H/74H60
7 12] vee
] 2] X
ORDERING CODE (See Section 9 for further Package and Ordering Information) % g:
encces [ con, [ SOMETALIMNGES | LA NS e | g%éacg
Plastic DIP Fig. A N7460N N74H60N
Figure A
Ceramic DIP | Fig. A N74H60F N74H60F S5‘460F ° S54H60F
Flatpak Fig. B S5460W (] S54H60W x[1 2] x
[z [13] %
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE() oo T —
PINS 54/74 ; 54H/74H 54S/74S 54LS/74LS 5] m|
Inputs - IR (uA) 40 50 = =
: - (mA) -1.6 -2.0 ] (5]
Outputs Ilgl'_" ((rﬁ/l:; :;': :;: Figure B
DC CHARACTERISTICS FOR EXPANDER DEVICES(b)
. TEST CONDITIONS 54/74 54H/74H
PARAMETER UNIT
Vee VIN Vx vx IX Rx TA Min | Max | Min | Max
VYX Voitage drop 4.5V 2.0V 1.1V 3.8mA —55°C 0.4 \"
across outputs 4.5V 2.0v 1.1V 5.85mA -55°C 0.4 Vv
4.75V 2.0V 1.0V 3.6mA 0°C 0.4 \
475V | 2.0V 1.0V 6.3mA 0°C 0.4 v
5.5V 2.0V 1.0V 7.856mA 125°C 0.4 v
5.25V 2.0V 1.0V 7.4mA 70°C 0.4 Vv
IX(on)  On-state expander | 4.5V 2.0V 1.1V 0 —-55°C | —300 —470 uA
current 4.75V 2.0V 1.0V 0 0°C |—430 —600 HA
X(offy Off-state 45V | 0.8V 4.5V 1.2K | -55°C 150 pA
expander 4.5V 0.8V 4.5V 575Q | —55°C 320 pA
current 4.75V 0.8V 4.5V 1.2K o°C 270 uA
4.75V 0.8V 4.5V 575Q 0°C 570 uA
IcC(on) Supply current Max 4.5V 0.85V all 2.5 3.5 mA
lcc(off) Max ov 0.85V 0 all 4.0 4.5 mA
NOTES
a. The slashed numbers indi different p ic values for Military/Commercial

temperature ranges respectively.
b. For family dc Characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54L.S/74LS specification.
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54H/74H61 PIN CONFIGURATIONS

1 1__4] vee
E}D o)
=] [12]
ORDERING CODE (See Section 9 for further Package and Ordering Information) =] [11]
CKAGES PIN COMMERCIAL RANGES MILITARY RANGES L] o] x
PA CONF. | V(cc=5V£5%; TA=0°Cto +70°C [Voo=5V+ 10%; Tpo=—55°C to +125°C (€] 91 x
ano [7] 8] x
Plastic DIP Fig. A N74H61N
Figure A
Ceramic DIP | Fig. A N74H61F S54H61F
(R 14] x
Flatpak Fig. B S54H61W [Z%:}J—&E X
] 7] x
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE@ vee fé % oo
5 10
PINS 54/74 54H/74H 54S/74S 54LS/74LS E E
IiH (uA) 50 7] 5]
Inputs L (mA) —20
lon A Figure B
OH (kA N/A
Outputs loL (mA) N/A

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b)

PARAMETER TEST CONDITIONS 54/74 54H/74H 54S/74S | 54LS/74LS UNIT
Min | Max | Min | Max | Min | Max | Min | Max
Vx(on) Output “on” Vce = Min, Ix=4.5mA 1.0 \'
voltage VIN =2V Tp = —55°C
Ix = 5.35mA 1.0 \"
Ta = 0°C
IX(offy  Output “off” Vce = Min, Vx = 2.2V 50 HA
current TaA = Max, V)N = 0.8V
Icc(on) Supply current Vce = Max, VN > 4.5V 16 mA
Icc(off) Supply current Voo = Max, Vi = 0V 7.0 mA
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
p e ranges respectively

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
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54H/74H62 PIN CONFIGURATIONS
[ EI vee
[Z] 73]
=] [77]
ORDERING CODE (See Section 9 for further Package and Ordering Information) 4] [17]
PACKAGES PIN COMMERCIAL RANGES ‘ MILITARY RANGES _ ] o]
CONF. | Vgo=5V+5%; Tp=0°Cto +70°C  |Voe=5V + 10%; Tp=—55°C to +125°C *[e] o]
- GN [7] [8] x
Plastic DIP | Fig. A N74H62N
Figure A
Ceramic DIP | Fig. A N74H62F S54H62F
Flatpak | Fig.B S54H62W 0] <]
2] [13]
=] 2] x
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(@ vee [3] [77] ono
PINS 54/74 54H/74H 54S/74S 54LS/74LS [5] [10] %
Inputs i (1A) 50 ] ]
liL (mA) -2.0 ] ]
IoH (A) N/A Figure B
Outputs IoL (mA) N/A
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (®)
TEST CONDITIONS 54/74 54H/74H
PARAMETER - UNIT
Vee | ViIN Vx vx X Rx TA Min | Max | Min | Max
. 4.5V 2.0V | 1.1V 5.85mA| —55°C 0.4 Vv
VXX Voltage drop across 4.75V | 2.0V | 1.0V 6.3mA 0°C 0.4 \
outputs 5.5V 2.0V 1.0V 7.85mA 125°C 0.4 \")
5.256V | 2.0V | 1.0V 7.4mA 70°C 0.4 v
IX(on) On-state expander . 4.5V | 2.0V | 1.1V 0 —55°C —470 uh
current 4.75V | 2.0V | 1.0v 0 0°C —600 wA
IX(off)  Off-state expander 4.5V | 0.8V 4.5V 575Q |—-55°C 320 nA
current 4,75V | 0.8V 4.5V 575Q 0°C 570 HA
Icc(on) Supply current Max | 4.5V | 0.85V 0 all 7.0 mA
Icc(off) Max | OV |[o0.85v 0 all 9.0 mA

NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial

p e ranges resp

b. For family dc characteristics se

inside back cover for 564S/74S and 54LS/74LS specification.
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ORDERING CODE

54S/74564

(See Section 9 for further Package and Ordering Information.)

PIN CONFIGURATION

PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. Ve = 5V £ 5%; T4 = 0°C to +70°C Vee = 5V £ 10%; Tp = -55°C to +125°C (N
[z
Plastic DIP Fig. A N74S64N =]
]
Ceramic DIP| Fig. A N74S64F S54564F E
=]
ano[7
Flatpak Fig. A S54564W
Figure A
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a)
PINS 54/74 54H/74H 54S/74S 54L.S/74LS
i (uA) 50
Inputs IiL (mA) -2.0
loH (uA) -1000
Outputs loL (MA) 20
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S8/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
IccH Supply current Vce=Max, Vin = 0V 12.5 mA
IccL Supply current Vcc=Max, ViN = 4.5V 16 mA
AC CHARACTERISTICS T, = 25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 548/74S8 54LS/74LS
Cp = 15pF
PARAMETER TEST CONDITIONS RL - 2800 UNIT‘
Min | Max | Min | Max | Min | Max | Min | Max
tPLH Propagation delay Waveform 1 5.5 ns
tPHL Propagation delay Waveform 1 5.5 ns
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial,
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
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54S/74S65

ORDERING CODE (See Section 9 for further Package and Ordering Information.)

PIN CONFIGURATION

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.

100

Sifnetics

PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vec=5V:5%Tpo=0°Cto+70°C | Vo =SV £ 10%; Tp = -55°C to +125°C 0
Z
Plastic DIP | Fig. A N74S65N E3
4
5
Ceramic DIP| Fig. A N74S65F S54S65F E
ono (7]
Flatpak Fig. A S54S65W ‘
Figure A
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a)
PINS 54/74 54H/74H 54S/748 54LS/74LS
hH (uA) 50
Inputs I (mA) -2.0
lon (uA) 250
Outputs loL (MA) 20
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS - UNIT
Min Max Min | Max Min | Max Min | Max
lccH " Supply current Vce = Max, Vin = 0V 1 mA
lccL Supply current Vce =Max, VIN = 4.5V 16 mA
AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions.)
) 54/74 54H/74H 54S8/74S8 54LS/74LS
CL = 15pF
PARAMETER TEST CONDITIONS R( = 2800 UNIT
Min | Max Min Max Min | Max Min | Max
tPLH Propagation delay Waveform 1 ' 75 ns
tPHL Propagation delay Waveform 1 8.5 ns
NOTES




54/7470

DESCRIPTION
The 54/7470is a positive edge-triggered J-K

to minimize gate requirements in ‘state
decoding” applications.

LOGIC SYMBOL

Flip-Flop featuring direct Set and Reset The Set (Sp) and Reset (Rp) are asynchro- so
inputs and complementary outputs Q and nous active LOW inputs. When the Clock is 3 -
Q. Information is transferred to the outputs LOW, they override the data inputs forcing 4 3 al—s
on the LOW-to-HIGH transition ofthe Clock  the outputs to their steady state level as s —otls
Pulse. Multiple J and K inputs are provided  shown in the Truth Table.
12 D cp
ORDERING CODE (See Section 9 for further Package and Ordering Information)
PIN COMMERCIAL RANGES MILITARY RANGES :", @ al—¢
PACKAGES CONF. | Voo =5V5% Ta=0°Cto+70°C | Voo =5V + 10%; Ty = -55°C to +125°C 9 O r_
R
Plastic DIP | Fig A N7470N (13’
Vee =Pin 14 2
i . GND = Pin 7
Ceramic DIP| Fig A N7470F S5470F *Pin numbers are for pin configuration “A.”
Flatpak Fig B S5470W PIN CONFIGURATION
ne [0 [13] Vec
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ o [2] 73] %o
" [&] 7] cr
PINS 54/74 54H/74H 54S/74S 54LS/74LS J2 L«_;j [11] K1
Ig E E K2
cp Clock 'hH((p:: ‘:06 a 5] 9] K3
input IL (m -1, ano [7] 5] o
o Beset liH (uA) 80 Figure A
input i (mA) -3.2
= Set liH (uA) 80
S0 jnput i, (MA) 32 % O 2] X2
cp [2] 13] K3
K fActi:/e HIGH) :IH((IJQ; :06 5o [3] Z] a
inputs L (m -1, vee [] 5] ono
jg  (Active LOW) I (1A) 40 Ro [5] 0] a
inputs IiL (mA) -1.6 ne [6] BE
J J
Q&Q Outputs 'OH WA -400 ! 5]
P loL (mA) 16 Figure B
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
lcc Supply current Vee = Max, Vep = 4.5V 26 mA
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S/74S and 54LS/74LS specification.
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LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

LG oD

cP

OPERATING MODE =

INPUTS

ouTPUTS|

Rp

CcP

[s]

Asynchronous Set
Asynchronous Reset (Clear)
Undetermined ‘©’

Toggle o

Load “0” (Reset)

Load “1” (Set)

Hold “no change”

I I T T~ Ir

I rrxxIxrr - I

- = - - X rr

- T — 3 X X X|&
- — T T X X X|X

o I ro r-rr I

- I o r Ir|0Q

X ~-ITr-rIXC

JieJ2e3

KieKae Ra

HIGH voltage level steady state.
LOW voltage level steady state.

Don't care.

L T R T T

HIGH Clock transition.

AC CHARACTERISTICS Ta = 25°C (See Section 4 for Wavetorms and Conditions)

HIGH voltage level one setup time prior to the LOW-to-HIGH Clock transition.
LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition.

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

54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS | CL = 15pF UNIT
RL = 400Q
Min Max Min Max Min | Max Min Max
Maximum Clock
fMAX frequency Waveform 3 20 MHz
tPLH Propagation delay 50 ns
tPHL Clock to Output Waveform 3 50 ns
tPLH Propagation delay 50 ns
tPHL Sp or Rp to Output Waveform 5 50 ns
AC SET-UP REQUIREMENTS: T p = 25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min | Max Min Max
Clock pulse
tw(H)
W width (HIGH) Waveform 3 20 ns
Clock pulse
twi(L) width (LOW) Waveform 3 30 ns
Set or Reset pulse
tw(L) width (LOW) Waveform 5 25 ns
ts Setup time Waveform 3 20 ns
J or K to Clock
Hold time
th J or K to Clock Waveform 3 5 ns
NOTE

C. Both outputs will_be LOW while both Sp and Rp are LOW, but the output states are
unpredictable if Sp and Rp go HIGH simultaneously.
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54H/74HT1

DESCRIPTION

The “71” is a positive pulse triggered master
slave flip-flop with AND-OR gated JK in-
puts and direct Set (Sp) input. JK informa-
tion is loaded into the master while the
Clock is HIGH and transferred to the slave
on the HIGH-to-LOW Clock transition. The
J and K inputs should be stable while the
Clock is HIGH for conventional operation. J

ORDERING CODE

or K input transitions from HIGH-to-LOW
should be avoided while the Clock is HIGH
due to “One’s catching” feature of this flip-

flop.

The Set (Sp)isan asynchronous active LOW
input. When LOW, the Sp overrides the
Clock and data inputs forcing the Q output

HIGH and the Q output LOW.

(See Section 9 for further Package and Ordering Information)

LOGIC SYMBOL

3 — P

Vcc = Pin 14
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES GND =Pin7
CONF. | Vcc=5V+5% Ty =0°Cto *70°C Vee =5V £ 10% Pin numbers are for pin configuration “A”
Plastic DIP | Fig A N74H71N PIN CONFIGURATIONS
B . J1a [Z 4] vce
Ceramic DIP| Fig A N74H71F S54HT71F
J1b E E cP
) J2a [: [12] «2b
Flatpak Fig B S54H71W v ] o
Sp [E % K1p
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ ° 21 e
GND [7 Bk
PINS 54/74 54H/74H 54S/74S | 5418/74LS Figure A
—  Clock IH (uA) 100
cP K1a [1] [14] k26
nput liL (mA) -4.0
npy - Kip |Z E K2a
% Set I (uA) 150 cr 3] [17] @
input liL (mA) -6.0 vee [@] E GND
Jc Data I (uA) 50 s [E] 0] o
inputs liL (mA) -2.0 10 [€] 9] 5
J2a [7] (5] s
= loH (uA) -500
&QO
Q & Q Outputs loL (MA) 20 Figure B
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (*)
54/74 54H/74H 54S8/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max | Min | Max | Min | Max
Icc Supply current Vce = Max, Vep = 0V 30 mA
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S/74S and 54LS/74LS specification.
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LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

OPERATING MODE = EPUTS OUTPUTS
Sp |CP | J Klaj]a
Asynchronous Set L X X X H L
Toggle H | 1| h h q q
Load “1” (Set) H || h | H L
Hold “no change” H || | q | 9

H =

L = LOW voltage level steady state.
h =

] =

X = Don't care.

q =

LOW Clock transition.
JL = Positive Clock pulse.

AC CHARACTERISTICS Ta =25°C (See Section 4 for Waveforms and Conditions)

HIGH voltage level steady state.

HIGH voltage level prior to LOW-to-HIGH Clock transition. ()
LOW voltage level prior to LOW-to-HIGH Clock transition. (€

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

54/74 54H/74H 54S/74S 54L.S/74LS
CL = 25pF
P ER TEST L UNIT
ARAMET! EST CONDITIONS Ry = 2800
Min | Max Min Max | Min Max | Min Max
fuax  Maximum Clock Waveform 4 25 MHz
frequency
tPLH Propagation delay 21 ns
tPHL Clock to Output Waveform 4 27 ns
tPLH Propagation delay f 5 13 ns
tPHL Set to Output Waveform 24 ns
AC SETUP REQUIREMENTS Tp =25°C (See Section 4 for Wavetorms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max | Min | Max | Min | Max
Clock pulse
tw(H) width (HIGH) Waveform 4 12 ns
Clock pulse
tw(L) width (LOW) Waveform 4 28 ns
Set pulse
tw(L) width (LOW) Waveform 5 1 6 ns
. Setup time
ts J or K to Clock Waveform 4 ()] ns
Hold time
th J or K to Clock Waveform 4 0 ns
NOTE ’

¢. TheJ and K inputs must be stable while the Clock is HIGH for conventional operation.
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54/7472 LOGIC SYMBOL

54H/74H72
13
DESCRIPTION input transitions from HIGH-to-LOW should s!:’
e s . . input transi -to-
The"'72"is a positive pulse triggered master | 7. 04 \while the Clock is HIGH due to
slave Flip-Flop with gated JK inputs and “One’s catching” feature of this flip-flo . i
direct Set and Reset inputs. JK information ~ 9 _ p-tiop. : )2 J af- 8
is loaded into the master while the Clock is  The Set (Sp) and Reset (Rp) are asynchro-
HIGH and transferred to the slave on the nous active LOW inputs. When LOW, they
HIGH-to-LOW Clock transition. TheJandK  override the Clock and data inputs forcing 12 ——0pcr
inputs should be stable while the Clock is  the outputs to their steady state level as
HIGH for conventional operation. J or K shown in the Truth Table. .
"
ORDERING CODE (See Section 9 for further Package and Ordering Information) Voo - P 1 "T;
- cc = Pin
PIN COMMERCIAL RANGES MILITARY RANGES GND =Pin7 2
PACKAGES
CONF. Vee = 5V £ 5%; Tp = 0°C to +70°C Vee = 5V £ 10%; Tp = -55°C to +125°C Pin numbers are for pin configuration “A.”
Plastic DIP | Fig A | N7472N . N74H72N PIN CONFIGURATIONS
Ceramic DIP| Fig A N7472F . N74H72F S5472F . S54H72F
ne [0 [1a] vee
_ Ao [2] [13] So
Flatpak Fig B S5472W . S54H72W " G 77 &
42 [4] [11] K3
5 [E] ] «
a g [9] X4
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ oNo L7 gle
PINS 54/74 54H/74H | 545/745 | 54LS/74LS Figure A
- ) IiH (nA) 80 50
CP Clock input L (mA) 32 20 k1 [T [1a] 3
= _ I (pA) 80 100 & 2] 3] %2
Ro  Resstinput  "ma) -3.2 -4.0 5 3] 7] o
So Set input hiH (nA) 80 100 vee [4] [11] anD
IiL (mA) -3.2 -4.0 fip a 7] o
JK Data inputs :'H ((”:; -106 _5200 ne 5] =] %
iL (m . - N [8] 92
= loH (uA) -400 -500
Q & Q Outputs loL (MA) 16 20 Figure B
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (?)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS - UNIT
Min Max Min | Max Min Max Min Max
Icc Supply current Vce = Max, Vep = 0V 20 25 mA
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 545/74S and 54LS/74LS specification.
Sifnotics 105




LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

- +—C

K4
K2
K3

Sl

J1

I3

' INPUTS OUTPUTS

OPERATING MODE —T=—T— =
Sp|RplcP|J | K| @ @

Asynchronous Set LIH[X|X]|X H L
Asynchronous Reset (Clear)| H | L [ X | X | X L H
Undetermined (Note ¢) L{L]X|[X]|[X H H
Toggle H|H|ITL h| h q q
Load “0” (Reset) HlH|[TILl I | h L H
Load “1” (Set) H{H|[JIL h] I H L
Hold “no change” H|H|[JL] | | q qg

H = HIGH voltage level steady state.
L = LOW voltage level steady state.
h =
] =
X = Don't care.
q =
Clock transition.
JIL = Positive Clock pulse.

AC CHARACTERISTICS T = 25°C (See Section 4 for Waveforms and Conditions)

HIGH voltage level prior to LOW-to-HIGH Clock transition. (@)
LOW voltage level prior to LOW-to-HIGH Clock transition. (d)

Lower case letters indicate the state of the reference output prior to HIGH to LOW

c. Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are

unpredictable if Sp and Rp go HIGH simultaneously.
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d. TheJ and K inputs must be stable while the Clock is HIGH for conventional operation.
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54/74 54H/74H 54S8/74S 54LS/74LS
CL=15pF | CL= 25pF
PARAMETER TEST CONDITIONS RL = 4000 RL = 2800 UNIT
Min Max Min Max Min Max Min Max
Maximum Clock
fMAX frequency Waveform 4 15 25 MHz
tPLH Propagation delay 25 21 ns
tPHL Clock to Output Waveform 4 40 27 ns
tPLH Propagation delay 25 13 ns
tPHL Spb or Rp to Output Waveform 5 40 24 ns
AC SETUP REQUIREMENTS T p = 25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min Max
Clock pulse
tw(H) width (HIGH) Waveform 4 20 12 ns
Clock pulse
tw(L) width (LOW) Waveform 4 47 28 ns
Set or Reset pulse
tw(l) width (LOW) Waveform 5 25 16 ns
Setup time
ts J or K to Clock Waveform 4 (d) d) ns
Hold time
th J or K to Clock Waveform 4 0 0 ns
NOTES




54/7473
54H/74H73
54LS/74LS73

DESCRIPTION

The “73” is a dual Flip-Flop with individual
JK, Clock and direct Reset inputs. The 7473
and 74H73 are positive pulse triggered flip-
flops. JK information is loaded into the
master while the Clock is HIGH and trans-
ferred to the slave on the HIGH-to-LOW
Clock transition. For these devices the J and
K inputs should be stable while the Clock is
HIGH for conventional operation.

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

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

ORDERING CODE (See Section 9 for further Package and Ordering Information)

LOGIC SYMBOL

1wy o122 71—y af-»
1-op>cP 5 -ofp>cp
3 K Ro op-13 10k Ao af-s
9 Q
2 6
Vee =Pin 4
GND = Pin 11

PIN CONFIGURATION
packages | PIN COMMERCIAL RANGES MILITARY RANGES
CONF, VCC =5V + 5%; TA =0°C to +70°C Vcc =5V + 10%; TA = -55°C to +125°C
Plastic DIP | FigA | N7473N e N74H73N
Fig A N74LS73N & [ 72] 41
R 3] @
Ceramic DIP| FI9A | N7478F o N74H73F | S5473F o S54H73F For [ el o
Fig A N74LS73F S54LS73F 1 3] 2] 01
vee [4] E GND
Flatpak Fig A S5473W e S54H73W e [5] 7] 2
Fig A S54LS73W _
Rp2 E E Q2
a) 2 [7] 5] 02
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE ¢
Figure A
PINS 54/74 54H/74H 54S/74S | 54LS/74LS
— ) hH (A) 80 50 80
CP Clockinput  "(ma) 32 2.0 -0.72
= . I (wA) T 80 100 60
Ro Resetinput | " A 32 40 -08
) IH (uA) 40 50 20
JK Datainputs | "o p) 16 20 -0.36
— IoH (uA) -400 ~500 -400
Q&Q Outputs " () 16 20 4/8@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS , UNIT
Min Max Min Max Min Max Min Max
Icc Supply Current Vce = Max, Vep = 0V 40 50 8.0 mA
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S/74S and 54LS/74LS specification.
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LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

ol

53—t

) INPUTS OUTPUTS

OPERATING MODE =T —
RpjcP@)| J | K| @ | Q

Asynchronous Reset (Clear) | L X X X L H
Toggle Hf v | h| h| g q
Load “0” (Reset) H| JTL I'{ h L H
Load “1” (Set) H| 1L | h] I H L
Hold “no change” H{ | 1] gl 9

o0 x—3r T

oo

JL =

AC CHARACTERISTICS Tp = 25°C (See Section 4 for Waveforms and Conditions)

HIGH voltage level steady state.
LOW voltage level steady state.
HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. ()
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.(©
Don't care.
Lower case letters indicate the state of the referenced output prior to the HIGH to
LOW Clock transition.
Positive Clock pulse.

54/74 54H/74H 54S/74S 54LS/74LS
CL = 15pF CL = 25pF C = 15pF
PARAMETER TEST CONDITIONS UNIT
RL = 4000 RL = 280Q RL = 2kQ
Min Max Min Max Min | Max Min Max
fmaX Maximum Clock Waveform 4 15 25 30 MHz
frequency
tPLH Propagation delay 25 21 20 ns
tpHL Clock to output Waveform 4 40 27 30 | ns
tPLH Propagation delay 25 13 20 ns
tPHL Reset to output Waveform 5 40 24 30 ns
AC SET-UP REQUIREMENTS: T4 = 25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min | Max Min Max
Clock pulse
tw(H) width (HIGH) Waveform 4 20 12 20 ns
tw ~ Clock pulse Waveform 4 47 28 13 ns
width (LOW)
Reset puise
tw(L) width (LOW) Waveform 5 25 16 25 ns
Setup time
ts J or K to Clock Waveform 4 () (c) 20 ns
Hold time
th J or K to Clock Waveform 4 0 0 0 ns
NOTES

¢. The J and K inputs of the 7473 and 74H73 must be stable while the Clock is HIGH for
conventional operation.
d. The 74LS73 is edge triggered. Data must be stable one setup time prior to the negative

edge of the Clock for predictable operation.
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54/7474 LOGIC SYMBOL
54H/74H74
54S/74S74
54LS/74LS74
DESCRIPTION on the LOW-to-HIGH transition of the clock 1 l°
The “74" is a Dual Positive Edge-Triggered pulse. lThe D inputs must be stable one 7 -
D-Type Flip-Flop featuring individual data, Setug t'lme prior to tr}e LOW-to-HIQH clock 2—{o al-s 12—p al—s
clock, set and reset inputs; also comple- transition for predictable operation. Al-
mentary Q and Q outputs. though the clock input is level sensitive, the
_ _ positive transition of the clock pulse be- i—per 1—pce
Set (Sp) and Reset (Rp) are asynchronous - tween the 0.8V and 2.0V levels should be
active LOW inputs and operate independ-  equal to or less than the clock to output _ _
ently of the clock input. Information onthe  delay time for reliable operation. rp  Of° Rp O ®
data (D) input is transferred to the Q output T Y
1 13
ORDERING CODE (See Section 9 for further Package and Ordering Information.)
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES
CONF. Vee = 5V £ 5%; Tp = 0°C to +70°C Vee = 5V £ 10%; Tp = -55°C to +125°C Pin numbers for pin configuration A
. Fig. A | N7474N L N74H74N
DIP
Plastic Fig. A | N74STAN ©  N74LST4N PIN CONFIGURATION
. Fig. A | N7474F . N74H74F S5474F . S54H74F
Ceramic DIP| ¢ A | N74S74F o  N7ALS74F | S54S74F o  S5ALSTAF Aon [ 1] vee
0y [2] 73] Ap2
Fig. B S5474W ¢ S54H7AW g 1o
Flatpak Fig. A S54ST4W ©  S5ALSTAW o] |2 oz
so1[4] 7] cr2
a4 [5] E Sp2
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE ? a ] ] 0
] ano [7] [8]a,
PINS 54/74 54H/74H 54S/74S 54LS/74LS
. Figure A
iy (uA) 40 50 50 20
D Datalnput e 1.6 20 20 -0.36
IiH (uA) 80 100 100 40 e [1] [14] So1
CP Clock Input | "ma) 3.2 -4.0 -40 0.8 o1 2] ] o
Rp1 [3] [12] @4
= I (uA) 80 100 100 40
Sp Setnput ) ma) -16 20 -4.0 0.8 veels; i v
Rp2[5] [70] @2
= I (uA) 120 150 150 60 02 6] 9] o2
Rp Resetinput | " ma) 32 4.0 6.0 -1.15 era[T] 5 5oz
- loH (kA) -400 -500 -1000 ~400 Figure B
Q&Q Output - ma) 16 20 20 486
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (*)
‘ 54/74 54H/74H 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS — UNIT
Min Max Min | Max Min | Max Min Max
Vcec = Max Mil 30 42 50 8.0 mA
Icc Supply current
Vep =0V Com 30 50 50 8.0 mA
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S/74S and 54LS/74LS specification.
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LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

<

cp —r}[
1

[~}

INPUTS OUTPUTS

OPERATING MODE — — —
Sp(Rp|CP| D Q Q

Asynchronous Set L H X X H L
Asynchronous Reset H L X X L | H

(Clear) )

Undetermined (c) L L X X H H
Load “1” (Set) H H ] h H L
Load “0” (Reset) H H t [ L H

X=roxI

[ T T

Don't care.

AC CHARACTERISTICS T, =25°C (See Section 4 for Waveforms and Conditions.)

HIGH voltage level steady state.
HIGH voltage level one setup time prior to the LOW to HIGH clock transition.
LOW voltage level steady state.
LOW voltage level one setup time prior to the LOW to HIGH clock transition.

54LS/74LS

54/74 54H/74H 54S/74S
CL=15pF | CL=25pF | CL=15pF | CL=15pF |
PARAMETER TEST CONDITIONS RL=4000 | RL=2800 | R -2800 | R{=2kn | UNIT
Min Max Min | Max Min Max Min Max
fMmax Maximum clock i ;
frequency Waveform 3 15 35 75 25 MHz
tPLH Propagation delay Waveform 3 25 15 9.0 25 ns
tPHL Clock to output Waveform 3 40 20 9.0 40 ns
tPLH Propagation delay Waveform 5 25 20 6.0 25 ns
tPHL Set or reset to output| Waveform 5 CP =HIGH 40 30 13.5 40 ns
tPHL Set or reset to output| Waveform 5 CP =LOW 40 30 8.0 40 ns
AC SET UP REQUIREMENTS: T =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 548/748 54LS/74LS
PARAMETER TEST CONDITIONS - UNIT
: . Min Max Min Max Min | Max Min Max
lock pul idth
twiH) ff_,féH,p” sewl Waveform 3 30 15 6.0 25 ns
Clock pul idth
W Jom Waveform 3 37 135 7.3 15 ns
Set or reset pulse
twib) width (LOW) Waveform 5 30 25 7.0 25 ns
Setup time (HIGH)
ts(H) data to clock Waveform 3 20 10 3.0 25 ns
Setup time (LOW)
ts(L) data to clock Waveform 3 20 15 3.0 20 ns
Cth Hold time data Waveform 3 5.0 5.0 2.0 5.0 ns
to clock )
NOTE

¢ Both outputs will be High while both Sp and Rp are LOW, but the output states are
unpredictable if Sp and Rp go HIGH simultaneously.
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54/7475 LOGIC SYMBOL
54L.S/74LS75
I A
Dy D, D, Dy
DESCRIPTION FEATURES 18— Egy
The “75" is a Dual E-Bit D-Latch with com- e 4-Bit transparent latch
plementary Q and Q outputs. Two Enable e Refer to 54LS/74LS375 for Vcc and —d
inputs are provided; each controls two GND on corner pins. ¢ E“_ _ _ _
latches. When the Enable (E) is HIGH, infor- S0 % 91 91 9 G Q3 G
mation present at a_Data (D) input is trans- | | [ ] l l l |
ferred to the Q and Q (inverted) outputs, and o1 1Moo s 8
the outputs will follow the data input as long ]
as the Enable remains HIGH. The information éﬁg = :'i: ?2
that is present at the data input one setup
time prior to the HIGH-to-LOW Enable transi-
tion is stored in the latch until the Enable PIN CONFIGURATION
returns to a HIGH level.
% [T] 7] oo
ORDERING CODE (See Section 9 for further Package and Ordering Information) v ] e o
COMMERCIAL RANGES MILITARY RANGES 01 [3] [14] @4
PACKAGES Vee=5V+5%; TA=0°C to +70°C Vee=5V  10%; TA=—55°C to +125°C e2s [ 5] oo
vee |5 12] GND
Plastic DIP N7475N . N74LS75N -] =] _
o2 [€] 7] G
03 [7] [10] a2
Ceramic DIP | N7475F ° N74LS75N | S5475F . S54L.S75F —
Q3 E E Q3
Flatpak 55475W . S54LS75W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE®
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
_ ) H (kA) 80 20
Do-D3 Data inputs L (mA) a2 —04
. . IiH (eA) 160 80
Eo-1 Enable (active LOW) input, Latches 0, 1 L (mA) —6.4 —16
. . I (uA) 160 80
Eo3 Enable (active LOW) input, Latches 2, 3 L (mA) 6.4 —16
. loH (A) —400 —400
Qp-Q3 Latch outputs IoL (mA) 16 4/8@)
= = . IoH (kA) —400 . —400
Qp-Q3 Complimentary Latch outputs oL (mA) 16 4/8(a)

NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

Sifnetics
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FUNCTIONAL DESCRIPTION MODE SELECT— LOGIC DIAGRAM
The “75” has two independent 2-bit trans- FUNCTION TABLE ;
parent latches. Each 2-bit latch is controlled
by an active HIGH Enable input (E). When E OPERATING INPUTS | OUTPUTS
is HIGH, the data enters the latch and ap- MODE
pears at the Q output. The Q outputs follow E| D | Q Q _
. . Q Q
the data |nput§ as long as E is .HIGH. The Data Enabled H L L H
data on the D inputs one setup time before H H H L ]
the HIGH-to-LOW transition of the enable — " -
will be stored in the latch. The latched out- | Datalatched | L | X q q “ 1 b
puts remain stable as long as the enable is
LOW. H = HIGH voltage level
L = LOW voltage level
X = Don't care
q = Lower case letters indicate the state of referenced
output one setup time prior to the HIGH-to-LOW
Enable transition.
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(®
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max Min Max Min | Max UNIT
Mil 46 12 mA
lcc Supply Current Vcg = Max Com 53 12 mA
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Test Circuits and Conditions) _
54/74 54S/74S 54LS/74LS
Cp = 15pF CL = 15pF
PARAMETER TEST CONDITIONS R = 4000 RL = 2kQ UNIT
Min Max Min Max Min Max
tPLH Propagation delay . 30 27 ns
tPHL Data to Q output Figure 1 25 17 ns
tPLH Propagation delay . 40 20 ns
tpyL  Data to Q output Figure 2 15 15 ns
tPLH Propagation delay . 30 27 ns
tPHL Enable to Q output Figure 3 15 25 ns
t i ’
PLH Propagatlo_n delay Figure 3 30 30 ns
tPHL Enable to Q output 15 15 ns
NOTE
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specifications.
AC SETUP REQUIREMENTS: T = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max Min Max Min Max UNIT
tw Enable pulse width Figure 3 20 20 ns
ts Setup time Data to Enable Figure 4 20 20 ns
th Hold time Data to Enable Figure 4 5.0 0 ns
112
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AC WAVEFORMS

VM = 1.5V for 54/74 and 54S/74S; Vg = 1.3V for 54LS/74LS

Figure 1

PROPAGATION DELAY DATA PROPAGATION DELAY DATA
TO Q OUTPUTS TO Q OUTPUTS
Dn m M

VM = 1.5V for 54/74 and 54S/74S; V)y = 1.3V for 54LS/74LS

Figure 2

LATCH ENABLE TO OUTPUT DELAYS
AND LATCH ENABLE PULSE WIDTH

AL
S o T o U

W |
'PHL

|e—tpLH—

l‘— tPHL —|

M M

VM = 1.5V for 54/74 and 545/74S; Vjy = 1.3V for 54LS/74LS
Figure 3

O%Qm%
U

DATA SETUP AND HOLD TIMES

AL

b

lh(l‘l)

M

[T

VM = 1.5V for 54/74 and 54S5/748S; V)y = 1.3V for 54LS/74LS

The shaded areas indicate when the input is permitted to change for
predictable output per

Figure 4
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54/7476
54H/74H76
54L.S/74LS76

DESCRIPTION
The “76” is a Dual JK Flip-Flop with individ-

ual J, K, Clock, Set and Reset inputs. The -

7476 and 74H76 are positive pulse triggered

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

LOGIC SYMBOL

|—15 9—, Sp

flip-flops. JK information is loaded into the  The get (Sp) and Reset (Rp) are asynchro-
master while the Clock is HIGH and trans- s active LOW inputs. When LO)\;V, they P N
ferred to the slave on the HIGH-to-LOW  yeride the Clock and data inputs forcing _
Clock transition. TheJand Kinputsmustbe  1he outputs to the steady state levels as | s—]« pp Qf—mr—K o, Ot
stable while the Clock is HIGH for conven- shown in the Truth Table.
tional operation. 1’ !
ORDERING CODE (See Section 9 for further Package and Ordering Information)
PIN COMMERCIAL RANGES MILITARY RANGES
P,ACKAGES CONF. | Veg=5V=5% Ty =0°Ct0+70°C | Vg =5V % 10%; Tp = -55°C to +125°C Vee =Pin 5
GND = Pin 13
. Fig A N7476N (] N74H76N
! DIP
Plastic Fig A N74LS76N
Fig A N7476F N74H76F S5476F S PIN CONFIGURATION
. ig . [ 54H76F
Ceramic DIP| i N74LS76F S54LS76F
Flatpak Fig A S5476W e S54HTEW
Fig A S54LS76W
rq [0 [76] k4
s 2 15
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (@ sor 2 BN
Rp1 3] 4] a4
PINS 54/74 54H/74H 54S8/74S 54L.S/74LS S A 73] ano
vee [5] g K2
= R i1 (uA) 80 50 80 —
CP  Clock input L (mA) 32 20 08 CPZE 11] a;
i (uA) 80 100 60 Soa L2 <) e
= . H (u .
Ro  Resetinput \ "a) | -32 40 08 Roz [® 9]
& ; i1 (uA) 80 100 60 Figure A
So  Setimput  Toa | a2 40 038
. i1 (uA) 40 50 20
JK Datainputs  Toay |y 20 -0.4
= loH (uA) -400 -500 -400
Q&Qoutputs A 16 20 4/8(@)
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE
54/74 54H/74H 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min Max
Icc Supply current Vcec = Max, Vep = 0V 40 50 8.0 mA
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S/74S and 54LS/74LS specification.
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LOGIC DIAGRAM MODE SELECT—TRUTH TABLE

INPUTS OUTPUTS
OPERATING MODE — —
Sp|Rp|CP@)|J|kK|a | @
>< Asynchronous Set L|H X X|X| H L
Asynchronous Reset (Clear) | H | L X X|IX| L H
X Undetermined (c) L|L X X{X|H|H
o - — @ Toggle H|H| oL |h|lh| g q
| Load “0” (Reset) H|i{H| L |I]h| L H
Load “1” (Set) H|H| oL |h| 1] H L
Sp Rp Hold “no change” HlH| oL |H]1] a q
H = HIGH voltage level steady state.
K J L = LOW voltage level steady state.
h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. (e
| = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. (e)
_ X = Don't care.
cp q = Lower case letters indicate the state of the referenced output prior to the HIGH to
LOW Clock transition.
4L = Positive Clock pulse.

AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions)

54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS gt: lg(‘)’; glL- = ggg; :IL- z 1:.‘(’; UNIT
Min Max Min Max Min | Max Min Max
fmax :‘f::;";:g, Clock Waveform 4 15 25 30 MHz
. Clock 1o Outpt Waveform 4 iﬁ il 2|
e Soor B 1o Outant Waveform 5 o 24 2 | e

AC SETUP REQUIREMENTS T4 = 25°C (See Section 4 for Waveforms and Conditions)

54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min Max
Clock pulse
tw(H) width (HIGH) Waveform 4 20 12 20 ns
Clock pulse
tw(L) width (LOW) Waveform 4 47 28 13 ns
Set or Reset pulse
twi(L) width (LOW) Waveform 5 25 16 25 ns
Setup time
ts Jor K to Clock Waveform 4 (e) (e) 20 ns
Hold time
th Jor K to Clock Waveform 4 0 0 0 ns
NOTES

c. Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are
unpredictable if Sp and Rp go HIGH simultaneously.

d. The 74LS76 is edge triggered. Data must be stable one setup time prior to the negative
edge of the Clock for predictable operation.

e. The J and K inputs of the 7476 and 74H76 must be stable while the Clock is HIGH for
conventional operation.
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5477 LOGIC SYMBOL
54LS77
DESCRIPTION , FEATURES i T T
The “77” is a Dual 2-Bit D-Latch offered in a
14-Pin flat pack. Two Enable inputs are pro- : 2:':::1”3 in 14"’:': ftla't‘ pack only Do D D3
vided; each controls two latches. When the | o :an':pa:;;' a 5375" forQ& @ 12 =] Eo
Enable (E) is HIGH, information present at a out r t:ersei or or 3 —] E23
Data (D) input is transferred to the Q out- o fp':t “372': for V. 4 GND Qo G2 O3
puts, and the outputs will follow the data c:r: |_° in orVcc an on | 11
input as long as the Enable remains HIGH. er pins. 1 ° 8
The information that is present at the data '
input one setup time prior to the HIGH-to-
LOW Enable transition is stored in the latch Voc =Pina
until the Enable returns to a HIGH level. GND = Pin 11
PIN CONFIGURATION
ORDERING CODE (See Section 9 for further Package and Ordering Information) -
Do [1 14] Qg
PACKAGES COMMERCIAL RANGES MILITARY RANGES o1 [Z] 73] a1
Vee=5V +5%; Tp=0°C to +70°C Vee=5V + 10%; Tp=-55°C to +125°C £2s Dj 3] ot
Plastic DIP vee [£] il o
- o2 [5] [70]
Ceramic DIP os [¢] 9] oz
&2 5] 0
Flatpak S5477TW . S54LS77TW
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE@
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
Da. . NH(eA) 80 20
0-Dg Data inputs L (mA) —3.2 —04
. . I (eA) 160 80
Eo-1 Enable (active LOW) input, Latches 0, 1 L (mA) —6.4 —16
. . IH (eA) 160 80
Eo.3 Enable (active LOW) input, Latches 2.3 WL (mA) 6.4 —16
’ IoH (kA) —400 —400
Qp-Q3 Latch outputs loL (mA) 16 40
NOTE
a. The slashed b indi different p ic values for Military /Commercial
temp: ranges resp I
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FUNCTIONAL DESCRIPTION

The “77" has two independent 2-bit trans-
parent latches. Each 2-bit latch is controlied
by an active HIGH Enable input (E). When E
is HIGH, the data enters the latch and ap-
pears at the Q output. The Q outputs follow
the data inputs as long as E is HIGH. The
data on the D inputs one setup time before
the HIGH-to-LOW transition of the enable
will be stored in the latch. The latched out-
puts remain stable as long as the enable is
LOW.

LOGIC DIAGRAM (EACH LATCH)

TO OTHER LATCHES <4

E D

MODE SELECT—
FUNCTION TABLE
OPERATING INPUTS | OUTPUTS
MODE E D Q
Data Enabled H L L
H H H
Data Latched L X q

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®

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

q = Lower case letters indicate the state of referenced
output one setup time prior to the HIGH-to-LOW En-

able transition.

54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max Min Max Min Max UNIT
Icc Supply current Vce = Max 46 13 mA
AC CHARACTERISTICS: T5o=25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
CL =15pF CpL = 15pF
R
PARAMETE TEST CONDITIONS RL = 4000 RL = 2kQ UNIT
Min Max Min Max Min Max
PLH Propagation delay ) 30 27 ns
tpHL  Data to Q output Figure 1 25 17 | ns
tPLH Propagation delay . 30 27 ns
tPHL Enable to Q output Figure 2 15 25 ns
AC SETUP REQUIREMENTS: Tp = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max Min Max Min Max UNIT
tw Enable pulse width Figure 2 20 20 ns
ts Setup time Data to Enable Figure 3 20 20 ns
th Hold time Data to Enable Figure 3 5.0 0 ns
NOTE
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specifications.
sinnotics 17




AC WAVEFORMS

PROPAGATION DELAY DATA
TO Q OUTPUTS

Qn M M

AL

/%///////////////

th(H)

4

Vp 1.5V for 54/74 and 64S/748; V), = 1.3V for 54LS/74LS

Figure 1

Figure 2

VM 1.5V for 54/74 and 545/748S; V4 = 1.3V for 64LS/74LS

The shaded areas indicate when the input is permitted to change for
predictable output performance.

m

LATCH ENABLE TO OUTPUT DELAYS
AND LATCH ENABLE PULSE WIDTH

B ]
‘PHL" lpm“

Q ¥ VM % ™
tPLH —| |.- tPHL —|
/ N

VM 1.5V for 54/74 and 548/748; V) = 1.3V for 54LS/74LS

Figure 3
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54LS/74LS78 LOGIC SYMBOL
DESCRIPTION R g
The “78” is a Dual JK Negative Edge- inputs and data will be accepted. The logic i 0 ol | w0ds 0 o
Triggered Flip-Flop featuring individual J, levels at the J and K inputs may be allowed
K, Set, common Clock and common Reset  to change while the CP is HIGH and the flip-
inputs. The Set (Sp) and Reset (Rp) inputs,  flop will perform according to the Truth 1 D>cp PDcp
when LOW, set or reset the outputs as  Table as long as minimum setup and hold
shown in the Truth Table regardless of the  times are observed. Output state changes udk a afrz 14k .. G}
levels at the other inputs. A HIGH level on  are initiated by the HIGH-to-LOW transition 2 2
the Clock (CP) input enables the J and K of CP. 5 1 Y
ORDERING CODE (See Section 9 for further Package and Ordering Information) Veo = Pin 4
GND = Pin 11
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES
CONF. Ve =5V £ 5% T =0°C to *70°C | Voo =5V * 10%; T4 = -55°C to +125°C PIN CONFIGURATION
Plastic DIP Fig A N74LS78N
& [ m
Ceramic DIP| Fig A N74LS78F S54LS78F So1 [Z] 3] o
I1 [E] [12] 24
Flatpak Fig A S54LS78W vee [7] [11] ano
Ap [5] 1] 42
Sp2 [6] 9] 02
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ k2 [7] 5] a2
Figure A
PINS 54/74 54H/74H 54S/74S 54L.S/74LS
_~ -~ Common
CP  Clock i A 160
input L -1,
Common
= i1 (uA) 120
Rp  Reset IiL (MA) -1.6
input.
3 Set I (uA) 60
P input IiL (mA) -0.8
JK Data hH (uA) 20
inputs liL (mA) -0.4
= loH (uA) -400
Q & Q Outputs loL (MA) 4/8@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ®)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max | Min | Max
Icc Supply current Vcec = Max, Vep = 0V 8.0 mA
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 545/74S and 54L.S/74LS specification.
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LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

o

91—

1

——
TO OTHER
FLIP-FLOP

OPERATING MODE

INPUTS

OUTPUTS

Rp

CP

2]

Asynchronous Set

Asynchronous Reset (Clear)

Undetermined (€
Toggle

Load “0” (Reset)
Load “1” (Set)
Hold “no change”

I T I T rm Ir

I I T T r—r I

- e - - X X X

- 3 — T X X X|&

- — 3 I X X X|X

o I ro I r I

o - I o I Ir|0l

AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions)

H = HIGH voltage level steady state.
h =
L = LOW voltage level steady state.
1 =
q =

LOW Clock transition.
X = Don't care.

HIGH voltage level one setup time prior to the HIGH to LOW

Clock transition.

LOW voltage level one setup time prior to the HIGH to LOW Clock transition.
Lower case letters indicate the state of the referenced output prior to the HIGH to

54/74 54H/74H 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS CL=15pF | yniT
RL= 2kQ
Min Max Min Max Min | Max Min Max
fMAX ;\AaXImum Clock Waveform 4 30 MHz
requency
tPLH Propagation delay 20 ns
tPHL Clock to output Waveform 4 30 ns
tPLH Propagation delay 20 ns
tPHL Sb or Rp to output Waveform 5 30 ns
AC SET-UP REQUIREMENTS: T p = 25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min | Max Min Max
Clock pulse
tw(H)
w width (HIGH) Waveform 4 20 ns
Clock pulse
tw(L) width (LOW) Waveform 4 13 ns
Set or Reset pulse
tw(l) width (LOW) Waveform 5 25 ns
Setup time
ts J or K to Clock Waveform 4 20 ns
Hold time
th J or K to Clock Waveform 4 0 ns
NOTE

c. Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are
unpredictable if Sp and Rp go HIGH simultaneously.
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54/7480 LOGIC SYMBOL
8 9 10 11 12 13 1 2
|
DESCRIPTION FEATURES A Az K Ac By Bz B BC
The “80” is a Gated Full Adder useful for e Full binary single bit addition c
parallel or serial addition and for addition of e Gated input for addition of multiple M A
more than two variables. It features gated variables Cat1 S <
complementary inputs, complementary sum e Fast serial-carry output ? i ?
outputs, and an active LOW carry output. N H H
Vece = Pin 14
GND = Pin 7
PIN CONFIGURATION
B'E 14| Vce
sc [2] 3] 82
cn [3] [17] 81
Tort [4] [77] Ac
z [5] [10] A°
i[5 e
ano [7] [5] A1
Figure A
ORDERING CODE (see Section 9 for further Package and Ordering Information) ac [T 7] A
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 81 [2] 73] A2
CONF. | Vg=5V+5%; TA=0°Cto +70°C  [Voe=5V + 10%; Tpo=—55°C to +125°C 82 [3] 7] a1
vee [4] [11] aND
Plastic DIP Fig. A N7480N & [5] 7] <
By 6 9]=
Ceramic DIP | Fig. A N7480F S5480F cc E %a—
n n+1
Flatpak Fig. B $5480W Figure B
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a)
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
A{'A2 By’ Bo Non-inverting data inputs *‘:f&:; —1156
A*, B* Inverting data inputs #F&ﬁ; §2A6
Ac, B¢ Control inputs |I|IF ((If;:; —1156
. IH (uA) 200
Cp Carry input lllll.-'(fi"/'\) —8.0
. RBe ' : IoH (kA) -120
A*, B Inverting data outputs loL (mA) 4.8
- loH (uA) —400
&2 Sum outputs loL (mA) 16
— ) loH (1A) —200
Cn+1 Carry (active LOW) output loL (mA) 8.0

NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial

p ranges respectively.

Sifnntics
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FUNCTIONAL DESCRIPTION

TRUTH TABLE

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specifications.

122
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The “80” is a single-bit, high speed, Binary
Full Adder with gated complementary inputs, INPUTS OUTPUTS
complementary sum (Z and X) outputs and ) —
inverted carry output. It is designed for me- Cn B A Cn+1 Z Z
dium and high speed, multiple-bit, parallel- L L L H H L
add/serial-carry applications. The circuit L L H H L H
utilizes DTL for the gated inputs and high L H L H L
speed, high fan out TTL for the sum and - H
carry outputs. The circuit is entirely com- L H H L L L
patible with both DTL and TTL logic families. H L L H H H
The implementation of a single-inversion, H L H L L L
high speed, Darlington-connected serial- h H L L H L
carry circuit minimizes the necessity for ex-
tensive “lookahead” and carry-cascading H H H L L H
circuits. H = HIGH voltage level
L = LOW voltage level
NOTES
b. A="A%Ac,B=B" -Bgwhere A" =Aj Ay B* =B - By
c. When A* or B* are used as inputs, Ay and A, or By and By respectively must be
connected to GND.
d. When Ay and A or By and B are used as inputs, A* or B* respectively must be open
or used to perform Dot-OR logic.
LOGIC DIAGRAM
A1
A2
A
Ac € 5
"
gy (12)
g, 03 1
g )
Bc 2
)
Cn @ e
Vee = Pin 14
GND = Pin 7
() = Pin numbers for DIP packages
. b)
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max Min Max | Min Max UNIT
o Ve = Max, Mil | —20 | —57 mA
los Output short circuit _
current 2 & 2 outputs |Com | —18 | —57 mA
Vce = Max, Mil | =20 | —70 mA
Cnh+ 1 output Com | —18 | =70 mA
Ve = Max, _ _
A* & B* outputs 08 29 mA
Voe = Max Mil 31 mA
lcc Supply current
Com 35 “mA
NOTE




AC CHARACTERISTICS: Tp = 25°C (See Section 4 for test circuits and conditions)

54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
tPLH Propogation delay Figure 1 17 ns
tPHL Cp to Cp4 1 output CL = 15pF, R = 7800 12 ns
tPLH Propagation delay Figure 2 25 ns
tPHL Ag or Bg to Cph4 1 output CL = 15pF, R = 780Q 55 ns
tPLH Propogation delay Figure 1 70 ns
tPHL Ac or Bg to Z output CL = 15pF, RL = 400Q 80 ns
tPLH Propagation gelay Figure 2 55 ns
tPHL Ac or Bg to 2 output CL = 15pF, R = 400Q 75 ns
tPLH Propagation delay Figure 1 65 ns
tPHL A4 or Ap to A* output CL = 15pF 25 ns
tPLH Propagation delay Figure 1 65 ns
tPHL B4 or Bo to B* output CL = 15pF 25 ns
AC WAVEFORMS
WAVEFORM FOR INVERTING OUPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
VIN ™ M VIN m M
L‘PHL*I 4'*PLH’1 LtvuLOI L‘PLH‘I
vout M M Vout vm
Vpy 1.5V for 54/74 and 548/748; Vjy = 1.3V for 54LS/74LS Vp 1.5V for 54/74 and 545/74S; Vyy = 1.3V for 54LS/74LS
Figure 1 Figure 2
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54/7483
54LS/74LS83A

DESCRIPTION FEATURES
The “83" is a high speed 4-Bit Binary Full e High speed 4-bit binary addition
Adder with internal carry lookahead. It ac- e Cascadeable in 4-bit increments

LOGIC SYMBOL

10 11 8 7 3 4

[

1 16

Ay By Ap By Ag By Ay By

B—1Cn Cour f— M
cepts two 4-bin binary words (A1-A4,B1-B4) e LS83A has fast internal carry '
and a Carry input (CjN). The sum of the two lookahead 21 %2 *s %
4-bit words is combined with the carry input e See “283” for corner power pin version | I ] ]
and presented at the four Sum outputs (24- 9 6 2 15
Z4) and the Carry output (CoyT). It oper-
ates with either HIGH or LOW operands Vcg =Pin 5
(positive or negative logic). GND = Pin 12
PIN CONFIGURATION
ORDERING CODE (See Section 9 for further Package and Ordering Information) M [76] 8¢
zZ3 |2 15] Z
COMMERCIAL RANGES MILITARY RANGES ] o]
PACKAGES % [5] [1€] cour
Vee=5V+5%; Tp=0°C to +70°C Vee=5V+ 10%; Tp=—55°C to +125°C 8 [2] 73] on
Plastic DIP | N7483N e  N74LSB3AN vee [5] 2] ano
2 [] m
Ceramic DIP N7483F L] N74LS83AF S5483F L] S54LS83AF &2 [7] [10] 1
A2 E zl z1
Flatpak S5483W L] S54LS83AW
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a)
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
A{,By,A3, B3 Operand inputs III':" ((;2; __83?2 —?8
Ao, Bo,A4, By, Operand inputs I||I|l_-| ((rﬁ:; —41?6 —%?8
. IIH (1A) 80 20
CiN Carry input u?j(rﬁA) -3.2 -0.4
. loH (1A) —800 —400
Z1-24 Sum outputs loL (MA) 16 4/8(a)
loH(1A) —400 —400
Cout Carry output loL (mA) 8.0 4/8(a)
NOTE
a. The slashed numbers indi par ic values for Military/Commercial

temperature ranges respectively.
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FUNCTIONAL DESCRIPTION

The “83” adds two 4-bit binary words (Ap
plus Bp) plus the incoming carry. The binary
sum appears on the Sum outputs (Z4-Z4)
and the outgoing carry (CoyT) according to
the equation:

CiN+(A1+B1) +2 (Ag+By) +4 (Ag+Bg) +8
(A4+By) = 21+2 Zp+4 Z3+8 T4+16CoyTt

Where (+) = plus

Due to the symmetry of the binary add func-
tion the “83” can be used with either all
active HIGH operands (positive logic) or
with all active LOW operands (negative log-
ic)-see Table “A”. With active HIGH inputs,
C)N cannot be left open; it must be held LOW
when no “carry in” is intended.
Interchanging inputs of equal weight does
not affect the operation, thus CjN, A4, By,
can arbitrarily be assigned to pins 10, 11,
13, etc.

PINS CIN |A1 A2 A3 Ag

By B2 B3 Bg

291 Z2 23 Z4 |Court

Logic Levels L L H L H

L L H/H H L L ]| H

Active HIGH 0 0 1 0 1

0O 0 1 1 1 0 O 1

. (10+9=19)
Active LOW 1 1 0 1 0 1 1 0|0 O 1 1 0 (carry+5+6=12)
Table “A”
LOGIC DIAGRAM
(13)
CiIN ]l >o-
10 21
‘ 7 E
A28z
an N ®) ey
&1 e N o—= ot
v AqBa
IYERT]
A2 — A28 T
® A2B2
A2 7B @ cowecrions | A9
o D— %3 AdBs o
D — Cout
B2 EE“‘_BZ
3, J—
3) 2 AgB4
+ Ax T Ba
B3 D_ 24 AqBa
Aq T Ba
Ag —q A4Ba
m
(16) Vgg =Pin5
B4 GND = Pin 12
( ) = Pin numbers
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LOGIC DIAGRAM

54LS/74LS83A
CIN Aq B1 A2 B2 A3 B3 A4 B4
13 |0 an ® @ @) @ O] (16)
ﬁf h - L-L)
L.
Y) © @ (15) (14)
P2 22 23 Z4 Cout
Voo =Pin5
GND = Pin 12
( ) = Pin numbers
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max Min Max Min Max UNIT
o Mil —20 | -70 —15 | =100 | mA
los Short circuit current for Coyt only Vce = Max Com Z18 | =70 ~15 | =100 | mA
VIN = OV 79 39 mA
Icc Supply Current Veg = Max VN = 4.5V 79 34 mA

NOTE

b. For family dc characteristics, see inside front cover for 564/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specifications.
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AC CHARACTERISTICS: Tp=25°C (See Section 4 for Test Circuits and Conditions)

54/74 54S/74S 54LS/74LS
CL = 50pF CL = 15pF
PARAMETER TEST CONDITIONS RL = 4000 RL = 2K0 UNIT

Min | Max | Min | Max | Min | Max
tPLH Propagation delay ; 34 24 ns
tPHL CIN to 24 Figures 18& 2 34 24 ns
tPLH Propagation delay . 35 24 ns
tPHL CN to 2o Figures 1& 2 35 24 ns
tPLH Propagation delay . 50 24 ns
tPHL CiN to 23 Figures 1 & 2 40 24 ns
tPLH Propagation delay . 50 24 ns
tPHL CiNto 24 Figures 1 & 2 50 24 ns
tPLH Propagation delay . 40 ' 24 ns
tPHL Aj or Bj to Zj Figures 1 & 2 35 24 ns
tPLH Propagation delay . 20 17 ns
tpHL  CINto CouT Figure 2 20 17 | ns
tPLH Propagation delay . 22 17 ns
tPHL Aj or Bj to Court Figures 1& 2 22 17 ns

AC WAVEFORMS
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
I‘tm.v»| <-tm1-| LIPHL.I I.m_uol
Vout w vout M AL
VM = 1.8V for 54/74 & 54S/74S; V) = 1.3V for 64LS/74LS VM = 1.5V for 54/74 & 54S/74S; V)y = 1.8V for 54LS/74LS
Figure 1 ’ Figure 2
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DESCRIPTION

54/7485
54S8/74S85
54L.S/74LS85

FEATURES

The “85” is an expandable 4-Bit Magnitude

Comparator. It compares two 4-bit binary
weighted words- (Ap-A3) and (Bp-B3),

where A3 and B3

bits. The expansion inputs Io>B, |Io=B and

IA<B are treated

inputs for comparison purposes. The three

are the most significant

as the least significant

active HIGH outputs are “A greater than B”

(A>B), “A equals

B” (A=B), and “A less

than B” (A<B). These devices can be cas-
caded to almost any length.

o Magnitude comparison of any binary
words

e Serial or parallel expansion without
extra gating

e Use 54S/74S85 for very high speed
comparisons

LOGIC SYMBOL

10 12 13 15

L]

g 1M 14 1

[ L]

Ao A1 Az A3
2—1 'a<s

3 —

Bg By By B3

'a-8
s
A>B A=B A<B
b
Vg = Pin 16
GND = Pin 8
PIN CONFIGURATION

4-Bit Magnitude Comparator

ORDERING CODE (See Section 9 for further Package and Ordering Information) By [1] [76] vee
PACKAGES COMMERCIAL RANGES MILITARY RANGES e [2 =] 2o
Vog=5V 1 5%; TA=0°C to +70°C Vee=5V * 10%; Ta=—55°C to +125°C w=s [3] 4] e
: a>g [4] [13] A2
. N7485N
Plastic DIP N74S85N o  N74LS85N he E % N
A=B | 6 11| B
Ceramic DIP - N7485F S8485F 1
N74S85F e  N74LS85F S54585F e  S54LS85F a<e (1] o] %0
Flatpak S5485W . e
§54S85W . S54L.S85W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE®
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
. | A 120 150 60
Ao-A3 Operand A inputs ||||'_-|(("“LA; —48 -6.0 —1.2
. 1 A 120 150 60
Bo-B3 Operand B inputs ||I|t1 ((r’n‘A; —48 -6.0 —-1.2
. I A 120 150 60
IA=B Expander A = B input |III|.-'((’¢:A; —48 -6.0 —-1.2
A< B Expander A less than B input #:_"&:; —4106 _5200 _2004
IA>B Expander A greater than B input Ill'l'_"((r::ﬁ; —4106 _5200 _2004
= IoH (1A) —400 -—1000 —400
A=B A equal to B output IoL (mA) 16 20 4/8(a)
loH (kA) —400 —1000 —400
A<B A less than B output loL (mA) 16 20 4/8(@)
loH (kA) —400 —1000 —400
A>B A greater than B output loL. (mA) 16 20 4/8(a)

NOTE
a. The sl

numbers i

different p.

p ranges
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FUNCTIONAL DESCRIPTION

The “85" is a 4-Bit magnitude comparator
that can be expanded to almost any length.
It compares two 4-bit binary, BCD, or other
monotonic codes and presents the three
possible magnitude resuits at the outputs.
The 4-bit inputs are weighted (A0—A3) and
(Bo—B3), where A3 and Bg are the most
significant bits.

The operation of the “85" is described in the
Truth Table showing all possible logic condi-
tions. The upper part of the table describes
the normal operation under all conditions
that will occur in a single device or in a se-
ries expansion scheme. In the upper part of
the table the three outputs are mutually ex-
clusive. In the lower part of the table, the
outputs reflect the feed-forward conditions
that exist in the parallel expansion scheme.

The expansion inputs Io>pg, IaA=g, and
IA<B are the least significant bit positions.
When used for series expansion, the A>B,
A=B and A<B outputs of the least signifi-
cant word are connected to the correspond-
ingIA>B, IA=B. and |5 < inputs of the next
higher stage. Stages can be added in this
manner to any length, but a porpagation de-
lay penalty of about 15ns is added with each
additional stage. For proper operation the
expansion inputs of the least significant
word should be tied as follows: Io>~p =
HIGH, In=B = LOW, and Ip<p = HIGH.

The parallel expansion scheme shown in
Figure A demonstrates the most efficient
general use of these comparators. In the
parallel expansion scheme, the expansion
inputs can be used as a fifth input bit posi-
tion except on the least significant device
which must be connected as in the serial
scheme. The expansion inputs are used by
labeling 15> g as an “A” input, Io<B as a
“B” input and setting Io=g LOW. The “85”
can be used as a 5-bit comparator only
when the outputs are used to drive the (AQ-
A3) and (Bo-Bg) inputs of another “85” de-
vice. The parallel technique can be expand-
ed to any number of bits as shown in Table |.

Al (12)

1)

|4

DD

-

(10)

®

B0

9)

—

NUMBER OF TYPICAL SPEEDS
WORD LENGTH PACKAGES 54/74 545/74S 54LS/74LS
1 - 4 Bits 1 23ns 12ns 23ns
5 - 25 Bits 2-6 40ns 22ns 46ns
25 - 120 Bits 8-31 63ns 34ns 69ns
TRUTH TABLE
CASCADING
COMPARING INPUTS INPUTS OUTPUTS
A3,B3 A2,B2 A1,B1q Ag.Bo [IA>Bla<B la=B|A>B A<B A=B
A3>Bg3 X X X X X H L L
A3<Bg X X X X X L H L
Ag=Bg3 Ao>Bo X X X X X H L L
A3=Bg Ap<Bao X X X X X L H L
A3=Bg Ao=B> A1>By X X X X H L L
Az=Bg Ao=Bj A1<B{ X X X X L H L
A3z=Bg3 Ao=Bo A1=By Ap>Bg X X X H L L
Az=B3 Ao=Ba A1=By Ap<Bg X X X L H L
Az=B3 Ap=Bgp A1=B4 Ap=Bg H L L H L L
Az=B3 A2=Bo A1=By Ap=Bp L H L L H L
A3=Bg A2=Bo A1=B1 Ap=Bg L L H L L H
Az=Bg3 Agp=B2 A{=By Ap=Bg X X H L L H
A3=B3 Ap=Bp A1=B, Ap=Bg H H L L L L
A3=B3 Ap=Bj A1=B4 Ap=Bg L L L H H L
H = HIGH voltage leve! X = Don't care )
L = LOW voltage level
LOGIC DIAGRAM
(15) 4
A3
[
[
A>B
]
(13)
A2
B2 D—* :%:I\jDm
(14) | )
(2)
":(: (3) 1—ﬁ ® A
PR
p :

sinotics
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COMPARISON OF TWO 24-BIT WORDS

INPUTS
(MSB) B23 ] B3
A23 A3
B22 o IB2
A22 A2
B21 B1 A<B
A21 A1 A=B |—NC
B20 BO A>B
A20 A0
B19 ——{A<B
L—A=B
A19 A>B
B18 —————o]B3
A18 ———qA3
B17 ————uqB2
A17 ————fA2
B16 B1 A<B
Al — A1l A=B }—nNC
B15 ~—e————dq B0 A>B
A15 ——qA0
B14 A<B
A=B
A4 A>B
B13 —————4B3 B3
A13 A3 A3
B12 — {82 B2
A2 A2 A2
B — {81 A<B B1 A<B
A1l e JA1 A=B }—NC A1 A=l
B10 ——————] B0 A>B I BO A>B——o
A10 ———J A0 . AD
B9 A<B A<B
L—jA=-B [—as
A9 A>B —A>B
B8 ———— 483
A8 e A3
87 ————{482
A7 e { A2
86 ————{B1 A<B
A6 e AT A=B }—nNcC
85 ————480 A>B
AS ———{A0
B4 A<B
L—]A=B
A4 A>B
B3 ] B3
A3 ——JA3
B2 B2
A2 A2
B1 B1 A<B
Al —— A1 A=B
(LsB) BO — 180 ASB
A0 —— A0
L—JA<B
He—]A=B
L—dA>B
Figure A

OUTPUTS

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®)

54/74 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
Icc Supply current Vce = Max 88 115 20 mA
Vee =Max, Ta=125°C 110 mA
(S54S85W only)

NOTE

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/748S and 54LS/74LS specifications.
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AC CHARACTERISTICS: Tp=25°C (See Section 4 for Test Circuits and Conditions)

54/74 54S/74S 54LS/74LS
CL = 15pF CL = 15pF Cp = 15pF
PARAMETER TEST CONDITIONS R = 4000 R = 280Q RL = 2kQ UNIT
Min | Max | Min | Max | Min | Max
tPLH Propagation delay A or B Figure1 26 16 36 ns
tpHL  input to A<B, A>B output 9 30 16.5 30 | ns
tPLH Propagation delay A or B Eigure 2 35 18 45 ns
tpHL  input to A = B output 9 30 16.5 45 | ns
tPLH Propagation delay expansion Figure 1 1 7.5 22 ns
tPHL inputs to A<<B, A>B, outputs 9 17 8.5 17 ns
tPLH Propagation delay 15 = B Figure 2 20 10.5 20 ns
tpHL  input to A = B output 9 17 7.5 26 | ns
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
VIN ™ M VIN vm
L(pHL’l <-1PLH’| L'PHL’] L‘PLH’]
Vout ] M vout vm ™
VM = 1.5V for 54/74 and 545/74S; Vjy = 1.3V for 54LS/74LS Vp = 1.5V for 54/74 and 545/74S; Vg = 1.3V for 54L8/74LS
Figure 1 Figure 2
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54/7486

PIN CONFIGURATION

54S/74S86
54LS/74L.S86
. ‘ (KR 14] Vec
ORDERING CODE (See Section 9 for further Package and Ordering Information.) E@ 3]
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vgo=5V£5%Ta=0°Cto+70°C - | Vgog =5V 10%; Tp = -55°C to +125°C X [l
5] [10]
: "| Fig. A N7486N [e] @E
Plastic DIP
astic Fig. A | N74S86N  ©  N74LS86N - )
. Fig. A N7486F S5486F ¢
P Figure A
Ceramic DIP| " A | N74S86F o  N74LSSBGF | S54S86F o  S54LS86F g
Flatpak Fig. A S5486W
Fig. A S54S86W e S54L.S86W TRUTH TABLE
INPUTS OUTPUT
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ A B Y
L L L
PINS 54/74 54H/74H 548/74S 54L.S/74LS L H H
H L H
inout IH (LA 40 50 20 H H L
nputs IiL (MmA) -16 -2.0 -04
L = LOW voitage level
; (uA) 800 1000 400 H = HIGH voltage level
OH (. - - -
Outputs loL (mA) 16 20 48®
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ()
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
| s | Vce = Max, Mil 43 75 10 mA
cc u current
PPy VIN =0V Com 50 75 10 mA
AC CHARACTERISTICS Ta =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
CL = 15pF Cp = 15pF CL =15pF
PARAMETER TEST CONDITION L p L L UNIT
° ONS RL = 400¢) RL=2800 | RL=2kQ
Min | Max Min Max Min | Max Min | Max
tPLH Propagation delay Other input LOW 23 10.5 23 ns
tPHL A or B to output Waveform 2 17 10 17 ns
tPLH Propagation delay Other input HIGH 30 10.5 30 ns
tPHL A orBtooutput Waveform 1 22 10 22 ns
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
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54S/74S89 LOGIC SYMBOL
541L.S/741.S89 (Preliminary data)
2 4 6 10 12 3
DESCRIPTION FEATURES Ll
o 5o Read/ e« tGwords by -5t mamory e
“scratch pad” memor wiﬂ:( non-destructive * On-chip address decoding 1
read-out pMemo ce|)lls are organized in a * Inverted data at outputs b
N nory gan: e Open collector outputs for easy 14— A2
matrix to provide 16 words of four bits each.
h expansion 13 — A3
Four buffered Address (Ag-A3) inputs are 01 02 0s 0Oa
decoded on the chip to select one of the
sixteen memory words for read or write op- ? ? ? ?
erations. Four buffered Data inputs (D1-D4) A
and four open-collector data outputs are Vgg = Pin 16
provided for versatile memory expansion. GND = Pin 8
Data at the outputs is inverted from the data
which was written into the memory. When
the write mode is selected the outputs are P.lN CONFIGURATION
the complement of the data inputs.
ORDERING CODE (See Section 9 for further Package and Ordering Information) a0 [1] [16] vee
COMMERCIAL RANGES MILITARY RANGES W [3] ]
PACKAGES Vee=5V +5%; TA=0°C to +70°C Veo=5V + 10%; TA=—55°C to +125°C 2
D1 E E A3
Plastic DIP N74S89N o  N74LS89N o1 [5] [72] 04
D2 E [11] 04
Ceramic DIP | N74S89F e  N74LS89F | S54S89F e  S54LS89F o [7] [10] 0
GND E E O3
Flatpak
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(?)
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
i } 4 (uA) 25/ 10(a) 20
Ap-A3 Address inputs W (wA) —150/—100(a) ~100
~= . ; } IH (uA) 25/10(@) 20
Cs Chip Select (active LOW) enable input L (uA) —150/—100(@) —400
. . . ) IiH (uA) 25/10(@) 20
WE Write Enable (active LOW) input L (uA) —150/—100() —400
; i IIH (zA) 25/10(a) 20
D1-Da Data inputs L (1A) -150/—100()| 400
= = - IoH (uA) +100 +100
01-04 Data (inverting) outputs IoL (mA) 16 12/24(a)
NOTE
a. The slashed numbers indi different p ic values for Military/Commercial
P ranges pectively.
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FUNCTIONAL DESCRIPTION .

The “89" is a high-speed array of 64 mem-
ory cells organized as 16 words of four bits
each. A one-of-sixteen address decoder se-
lects a single word which is specified by the
four Address inputs (Ag-Ag). A READ oper-
ation is initiated after the address lines are
stable when the Write Enable (WE) input is
HIGH and the Chip Select-Memory Enable
(CS) input is LOW. Data is read at the out-
puts inverted from the data which was writ-
ten into the memory.

A WRITE operation requires that the WE and
CS inputs be LOW. The address inputs must
be stable during the WRITE mode for pre-
dictable operation. When the write mode is
selected the outputs are the complement of
the data inputs. The selected memory cells
are transparent to changes in the data dur-
ing the WRITE mode. Therefore, data must
be stable one setup time before the LOW-to-
HIGH transition of CE or WE.

MODE SELECT—FUNCTION
TABLE
OPERATING INPUTS OUTPUTS
MODE s |wE Dn ‘ an
Write L L |L H
LiL|H L
Read L|H|X Data
Inhibit Writing | H | L | L H
H{L|H L
Store-Disable | H | H | X H
Outputs

H = HIGH voltage level

L = LOW voltage level

X = Don’t care

Data = Read complement of data from addressed word location

WORD
1 v B [ ] B B
B 1 ! 1
ADDRESS
DECODING H W(;RD B H H o 1 - B

1
Ao 1)

(15)
Ay ——]

(14)
Ay ——]

(13)
Az ——>]

(2)
CE

16
CHIP ENABLE T T T T
READ/WRITE
— 3
E
BIT 1 BIT 2 BIT3 BIT4
ld)] (5)I (6)] (7)1 u0)' (g)j (12)‘ (mI

Vg = Pin 16 Dy 01 D2 02 D3 03 [ 04
GND = Pin 8
() = Pin number
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®

54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max Min Max Min Max UNIT
Vee = Min, Mil 0.5 v
VoL Output LOW voltage
loL = 16mA Com 0.45 Vv
Vce = Min | lgp = 12mA 0.4 v
oL = 24mA os5C) [ v
[ s i Mil 120 45 mA
cc upply Current Vce = Max Com 105 37 mA
See BIPOLAR & MOS MEMORY DATA MANUAL for 54S/74S89 AC Characteristics
NOTES
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specifications
c. This parameter for Commercial Range only.
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54/7490
54L.5/74LS90

DESCRIPTION

The “90” is a high-speed 4-bit ripple type
decade counter divided into two sections.
The counter has a divide-by-two section
and a divide-by-five section which are trig-
gered by HIGH-to-LOW transitions on the
clock inputs. Either section can_be used
separately or tied together (Q to CP) to form
a BCD or a bi-quinary counter. The counter
has a 2-input gated Master Reset (Clear) and
also a 2-input gated Master Set (Preset 9).

ORDERING CODE

(See Section 9 for further Package and Ordering Information)

LOGIC SYMBOL

6 7

14 —QIcPqg

1 —0 cPq

23
Vcc =Pin§
GND = Pin 10

PIN CONFIGURATION

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee = 5V + 5%; Tp = 0°C to +70°C Vg = 5V + 10%; Tp = -55°C to +125°C P, [ﬂ B
wr, [2] 73] NC
Plastic DIP N7490N ®  N74LS90N R, [3] [77] o,
ne [4] [11] a3
Ceramic DIP N7490F . N74LS90F S5490F e  S54L.S90F vee (5] [10] ano
ms, [€] 2] o,
ws [7] (5] o,
Flatpak S5490W e S54L.S90W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @
PINS DESCRIPTION 54/74 54S/74S8 54LS/74LS
CPo Clock (active LOW going edgelinput hH (uA) 80 40
to +2 section liL (mA) -3.2 -2.4
CPy Clock (active LOW going edgelinput IiH (uA) 160 80
to +5 section liL (mA) -6.4 -3.2
. HH (uA) 40 20
MR1, MR2 Master Reset (Clear) inputs i (mA) 16 04
. I (A 40 20
MS1, MS2 Master Set (Preset-9) inputs I (mA) 16 0.4
. . lon (uA) -800 -400
Qo Output from +2 section loL (mA) 16 4/8(a)
. . loH (uA) -800 -400
Q1, Q2 Q3 Outputs from +5 section loL (mAI 16 4/8(@
NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
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FUNCTIONAL DESCRIPTION
The “90” is a 4-bit ripple type Decade

MODE SELECTION—TRUTH TABLE

Counter. The device consists of four RESET/SET INPUTS OUTPUTS
master-slave flip-flops internally connected MR MR, MS 4 MS, Qg Qq Q2 Qs
to provide a divide-by-two section and a -
divide-by-five section. Each section has a H H L X L L L L
separate clock input toinitiate state changes H H X L L L L L
of the counter on the HIGH-to-LOW clock X X H H H L L H
transition. State changes of the Q outputs L X L X Count
do not occur simultaneously because of X L X L Count
internal ripple delays. Therefore, decoded L X X L Count
output signals are subject to decoding X L L X Count
spikes and should not be used for clocks or H =~ HIGH vortags fovel
strobes. The Qo output is designed and " ~ "' v‘;‘:t;agg:lef";‘f
specified to drive the rate fan-out plus the  y _ port care
CP1 input of the device.
A gated AND asynchronous Master Resst BCD COUNT SEQUENCE—
(MR1 * MRy is provided which overrides TRUTH TABLE
both clock and resets (clears) all the flip-
flops. Also provided is a gated AND asyn- COUNT OUTPUT
chronous Master Set (MS1 * MS2) which Qp Q@ Q Q3
overrides the clocks and the MR inputs,
setting the outputs to nine (HLLH). 0 L L L L
Since the output from the divide-by-two ,1, [‘ h t ::
section is not internally connected to the 3 H H L L
succeeding stages, the device may be oper- 4 L L H L
ated in various counting modes. In a BCD 5 H L H L
(8421) Counter the CP1 input must be exter- 6 L H H L
nally connected to the Qo output. The CPg 7 H H H L
input receives the incoming count produc- 8 L L L H
inga BCD count sequence. In asymmetrical 9 H L L H
Bi-quinary divide-by-ten counter the Qs
output must be connected externally tothe  NotE output Qo connected to input TP,
CPginput. The input countis then applied to
the CP1 input and a divide-by-ten square LOGIC DIAGRAM
wave is obtained at output Qo. To operate as
adivide-by-two and a divide-by-five counter ®
no external interconnections are required. "::1 :DC
The first flip-flop is used as a binary element 2"m l ]
‘for the divide-by-two function (CP as the Y
input and Qg as the output). The CP1 input s , %0 %241 )l %Pa 159 q
used to obtain divide-by-five operation at o 2 cp . J[d cp cp
the Q3 output. _ 1 ~ ~ -
KRDQ KRDQ KRDQ u KRDQ
? 7 LT
o, [O)
MR 4 @
MR, :DO— (12) (@ ® (1)
® Qo Q4 Q2 Q3
( ) = Pin Numbers
Veg=Pins
GND = Pin 10
DC CHARACTERISTICS OVER TEMPERATURE RANGE
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max | Min Max
Mil 46 15 mA
Icc Supply current Vce = Max
Com 53 15 mA
NOTE
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specifications.
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AC CHARACTERISTICS T, = 25°C (See Section 4 for Test Circuits and Conditions)

The number of Clock Pulses required between the tpHL and tpLH measurements can be
determined from the appropriate Truth Tables.

Figure 1

Vm Vm

fe— ty —.|<—|rec -—I
cP

MR OR MS

Vi = 1.5V for 54/74 and 54S/74S; Vi = 1.3V for 54LS/74LS.
Figure 2

54/74 54S8/74S 54LS/74LS
: CL = 15pF ) CL = 15pF
PARAMETER TEST CONDITIONS RL = 4000 " RL = 2k0 UNIT
Min Max Min | Max | Min Max
fmax CPo Input count frequency Figure 1 10 30 MHz
fmax CP4 Input count frequency Figure 1 10 15 MHz
tPLH Propagation delay 16 ns
J— Figure 1
tPHL CPoInputto Qo Output 18 ns
tPLH Propagation delay 16 ns
- Figure 1
tPHL CP1Inputto Q1 Output 21 ns
tPLH Propagation delay 32 ns
- Figure 1
tPHL CP1 Input to Q2 Output 35 ns
tPLH Propagation delay 32 ns
— Figure 1
tPHL CP1 Input to Q3 Output 35 ns
tPLH Propagation delay . 100 48 ns
— Figure 1
tPHL CPg Input to Q3 Output 100 50 ns
tPHL MR Inputtoany Output Figure 2 40 ns
tPLH MS Input to Qo and Q3 Outputs Figure 3 30 ns
tPHL MS Input to Q1 and Q2 Outputs Figure 2 40 ns
AC SETUP REQUIREMENTS Tpa = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S - 54LS/74LS
PARAMETER TEST CONDITIONS — UNIT
Min Max Min Max | Min Max
tw CPo Pulse width Figure 1 50 15 ns
tw CP1 Pulse width Figure 1 50 30 ns
tw MR Pulse width Figure 2 50 15 ns
trec Recovery time MR to CP Figure 2 25 ns
trec Recovery time MS to CP Figure 2 and 3 25 ns
AC WAVEFORMS
ce ) Vi Vm
— w
tpHL tpLm
@ Vm VM?'
VM = 1.5V for 54/74 and 54S/74S; Vjm = 1.3V for 54LS/74LS. ms vm vm

Figure 3

© Vm = 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS.
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DESCRIPTION

The “91” is an 8-Bit Shift Register with gat- .
ed serial inputs and true and complement o
serial outputs. The common buffered Clock e
(CP) input loads data into the first bit and o

54/7491A

FEATURES

shifts the register one place to the right syn-
chronous with the LOW-to-HIGH clock tran-

sition.

8-Bit serial-in-serial-out shift register
Common buffered clock

2-input gate for serial data entry
True and complement outputs

LOGIC SYMBOL
12 —4Dga
11 ——Dsp
9 ~——CP ar a7
T
13 14
Vgg =Pin5
GND = Pin 10

Pin numbers for DIP package

PIN CONFIGURATIONS
1 E az
2 E_] a7
E E Dsa
E 11| Dsb
vee [5] [70] GnD
[e] E cp
2 5]
Figure A
1 E 57
ORDERING CODE (See Section 9 for further Package and Ordering Information) o o
7
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES | conr. VCo=5V+5%; TR=0C to +70°C  [Vgo=5V = 10%; Tp=—55°C to +125°C E % o
vee L4 GND
Plastic DIP | Fig. A N7491AN (5] [10] oso
© 5]
Ceramic DIP | Fig. A N7491AF S5491AF o %]
Flatpak Fig. B S5491AW Figure B
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE®
PINS DESCRIPTION 54/74 54S/74S 54LS/74LS
H (uA) 40
Dga, Dsp Data Inputs I|I||_-'(mA) -16
CP Clock (active HIGH going edge) input |||I[|_-| ((':2; —4106
= 10H (A) —400
Q7 & Q7 Outputs oL (mA) 16
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FUNCTIONAL DESCRIPTION

The “91”is an 8-bit serial-in-serial-out shift
register. The serial data is entered through
a 2-input AND gate (Dgy & Dgp). HIGH data
is entered when both Dggq and Dgp are
HIGH. LOW data is entered when either
serial data input is LOW. The data inputs are
edge-triggered and must be stable just one
set-up time prior to the LOW-to-HIGH transi-
tion of the Clock input (CP) for predictable
operation. The data is shifted one bit to the
right (Qo—Q2--— Q7) synchronous with
each LOW-to-HIGH clock transition. The
“91” has no reset capacity, so initialization
requires the shifting in of at least eight bits
of known data. Once the register is fully
loaded, the Q output follows the serial in-
puts delayed by eight clock pulses. The
complement (Q) output from the last stage
is also available for simpler decoding appli-
cations.

MODE SELECT—FUNCTION TABLE

OPERATING MODE INPUTS First stage OUTPUTE
cp Dsa | Dsp Qo Qo Q7 Q7
Shift, reset } | X L H as a6
first stage } X 1 L H as as
Shift, set t h h H L a6 %
first stage

H = HIGH voltage level

h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition

L = LOW voltage level

| =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition
qp =Lower case letters indicate the state of the referenced register output one setup time
prior to the LOW-to-HIGH clock transition

X = Don’t care
} = LOW-to-HIGH clock transition

LOGIC DIAGRAM

DIP Flat Pack

Vcg =Pin 6 Vecgc =Pin4
GND = Pin 10 GND = Pin 11

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®

54/74 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
| Supoly C \ Ver = M Mil 50 mA
cC upply Curren cC = Max Com 58 mA
AC CHARACTERISTICS: Tpo=25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
Cp = 15pF
PARAMETER TEST CONDITIONS RL = 4000 UNIT
Min | Max | Min | Max | Min | Max
fMAX Maximum clock frequency Figure 1 10 MHz
tPLH Propagation delay . 40 ns
tpHL  Clock to output Figure1 40 ns

Note

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specifications.

140

S{notics




AC SETUP REQUIREMENTS: T, = 25°C (See Section 4 for Test Circuits and Conditions)

54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
tw Clock pulse width Figure 1 25 ns
ts Setup time Data to clock Figure 2 25 ns
th Hold time Data to clock Figure 2 [o] ns
AC WAVEFORMS

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

| 1/tMax |

I M M I VM
L_.w.l
Ltpm.“ «pLH‘I -

VM = 1.5V for 54/74 and 545/748S, V) = 1.3V for 54LS/74LS

Figure 1

¢ ___/___\_/_\__ T
Qz \VM %

DATA SETUP AND HOLD TIMES

cp 7 '™ th=

output performance.
Vi = 1.5V for 54/74 and 54S/74S, V)y = 1.3V for 54LS/74LS

Figure 2
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54/7492
54L.S/74L592

DESCRIPTION

The “92” is a high-speed 4-bit ripple type
counter divided into two sections. The
counter has a divide-by-two section and a
divide-by-six section which are triggered by
HIGH-to-LOW transitions of the clock in-
puts. Either section can be used separately
or tied together (Qo to CP1) to form a
modulo-12 counter. The counter has a 2-
input gated Master Reset (Clear).

ORDERING CODE

(See Section 9 for further Package and Ordering Information)

Qo Q4

Q Q3

Vcc = Pin5
GND = Pin 10

PIN CONFIGURATION

ep[1] 2] cRo
COMMERCIAL RANGES MILITARY RANGES ne [Z] 73] N
PACKAGES — o o - . Ta = -55°C to +125°
Ve =5V + 5%; Ta = 0°C to 70°C Ve = 5V + 10%; T = -55°C to +125°C we ] ] 0
NC | 4 11| Q
Plastic DIP N7492N . N74LS92N [ i o
vee [E] [10] onp
v [ | B
Ceramic DIP N7492F . N74LS92F S5492F ®  S54L.S92F MR, [7] 8] 03
Flatpak S5492wW e  S54LS92wW
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @
PINS DESCRIPTION 54/74 54S/74S 54LS/74LS
CPo Clock (Active LOW going edge) input I (LA) 80 40
to +2 section L (mA) -3.2 -2.4
CP4 Clock (Active LOW going edge) input IiH (uA) 160 80
to +6 section hL (mA) -6.4 -3.2
MR1, MR4 Master Reset (Clear) inputs liH (uA) 40 20
hiL (mA) -1.6 -0.4
Qo Output from +2 section loH (uA) -800 -400
loL (mA) 16 4/8®
Q1, Q2, Q3 Output from +6 section 1oH (uA) -800 -400
loL (MA) 16 4/8@

NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
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FUNCTIONAL DESCRIPTION

The “92" is a 4-bit ripple type Divide-by-12
Counter. The device consists of fourmaster-
slave flip-flops internally connected to pro-
vide a divide-by-two section and a divide-
by-six section. Each section has separate
clock input to initiate state changes of the
counter on the HIGH-to-LOW clock transi-
tion. State changes of the Q outputs do not
occur simultaneously because of internal
ripple delays. Therefore, decoded output
signals are subject to decoding spikes and
should not be used for clocks or strobes.
The Qo output is designed and specified to
drive the rated fan-out plus the CP1 input of
the device.

A gated AND asynchronous Master Reset
(MR1MRz2)is provided which overrides both
clocks and resets (clears) all the flip-flops.

Since the output from the divide-by-two
section is not internally connected to the
sugceeding stages, the device may be oper-
ated in various counting modes. In a
Modulo-12, Divide-by-12 Counter the CP1
input must be externally connected to the
Qo output. The CPg input receives the in-
coming count and Q3 produces a symmetri-
cal divide-by-12 square wave output. In a
divide-by-six counter no external connec-
tions are required. The first flip-flop is used
as a binary element for the divide-by-two
function. The CP4 input is used to obtain
divide-by-three operation at the Q1 and Q2
outputs and divide-by-six operation at the
Q3 output. -

DC CHARACTERISTICS OVER OPE

MODE SELECTION

TRUTH TABLE

RESET

INPUTS OUTPUTS

OUTPUT
COUNT

MR1 | MR2 | Qp Q1 Q2

Q3

[~}
)

Q)

H L L L
Count
Count

Count

r—IIT

L
H
L

HIGH voltage level
LOW voltage level

H
L
X Don't care

LOGIC DIAGRAM

“ 0 OWONONHAWN=AO
IrIrIrI-rIC-IrC
rrIIrrrCrIIrr- _?
IITIrrrCrIIrCrCrrrr

—_

2]
[l el

IIIIIIrrrr

NOTE: Output Qo connected to Input @1,

(19)
crg—OfcP

S [ ]

cpy(1)

(s)
MR
MR;:DO—

(7)

Qo

( ) = Pin Numbers
Vec=Pins
GND = Pin 10

(12)

(1) (9)

Q4 Q2

RATING TEMPERATURE RANGE

PARAMETER

TEST CONDITIONS

54/74

548/74S 54LS/74LS

Min

Max Min Max Min | Max

UNIT

Icc Supply current

Mil

44 15

mA

Vce = Max
ce Com

51 15

mA

NOTE

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specifications.
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AC CHARACTERISTICS Ta =25°C (See Section 4 for Test Circuits and Conditions)

o 54/74 54S/748 54LS/74LS
CL = 15pF CL = 15pF
T DITIONS L P L UNIT
PARAMETER TEST CON [o] AL =4000 R = 2k0
) Min | Max Min | Max | Min Max
fmMAX CPg Input count frequency Figure 1 10 32 - MHz
fmax CP1 Input count frequency Figure 1 10 16 MHz
teL Propagation del 16 ns
H Lpag ion delay Figure 1
tPHL CPo input to Qo output 18 ns
tPLH Propagation delay . 16 ns
— Figure 1
tPHL CP1 input to Q1 output 21 ns
tPLH Propagation delay 16 ns
— Figure 1
tPHL CP1 input to Q2-output 21 ns
trLH Propagation delay . 32 ns
—_— Figure 1
tPHL CP4 input to Q3 output 35 ns
trLl tion del 100 48 ns
PLH Pi)paga ion ‘e ay ' Figure 1
tPHL CPp input to Q3 output 100 50 ns
tPHL MR Inputto any output - Figure 2 40 ns
AC SETUP REQUIREMENTS Tp = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/748 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max | Min Max
tw CPo Pulse width Figure 1 50 15 ns
tw CP1 Pulse width Figure 1 50 30 ns
tw MR Pulse width Figure2 50 15 ns
trec Recovery time MR to CP Figure 2 25 ns
AC WAVEFORMS
MR \L] m

‘1"“ b= ——L—I_'PLH
@ M Vm vM7|¢

Vi 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS.
The number of clock pulses required between the tpix and tpHL measurements can
be determined from the appropriate Truth Table.

Figure 1

F— tw _'l‘“'""l
vl

Vm - 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS.
The number of clock pulses required between the tp H and tpHL measurements can
be determined from the appropriate Truth Table.

Figure 2
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54/7493 LOGIC SYMBOL

54LS/74LS93
14 —QcPy

DESCRIPTION —dler,
The “93” is a high-speed 4-bit ripple type
counter divided into two sections. The MR Qg Q@ Q@ Qg
counter has a divide-by-two section and a
divide-by-eight section which are triggered
by HIGH-to-LOW transitions on the clock 9 ‘ [
inputs. Either section can be used separate- 23 2 9 8 M
ly or tied together (Qg to CP1) to form a
modulo-16 counter. The counter has a 2- Vcc = Pin§
input gated Master Reset (Clear). GND = Pin 11

PIN CONFIGURATION

ORDERING CODE (See Section 9 for further Package and Ordering Information) _ e
- cri [0 14] CPg
ackages | COMERCALRANGES | WILTARYAANGES vt I =
cC =% TA cC = " TA MRzE E Qo
Plastic DIP N7493N o  N74LS93N e [ il s
vee [5] [70] anD
ne (6] 9] 04
Ceramic DIP N7493F . N74LS93F S5493F . S54L.S93F e [7] [8] a2
Flatpak ' S5493W e S54/.593W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @
PINS DESCRIPTION 54/74 548/74S 54LS/74LS
CPo Clock (Active LOW going edge) input liH (uA) 80 40
(to +2 Section) L (mA) -3.2 -2.4
CP4 Clock (Active LOW going edge) input I (uA) 80 40
(to+8 Section) liL (mA) -3.2 -1.6
MR1, MR2 Master Reset (Clear) inputs v (uA) 40 20
hL (mA) -1.6 -0.4
Qo Output from +2 section loH (uA) -800 -400
loL (mA) 16 4/8@
Q1, Q2, Q3 Outputs from +8 section loH (uA) -800 -400
loL (MA) 16 4/8(@

NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
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FUNCTIONAL DESCRIPTION

The “93” is a 4-bit ripple type Binary count-
er. The device consists of four master-siave
flip-flops internally connected to provide a
divide-by-two section and a divide-by-eight
section. Each section has a separate clock
input to initiate state changes of the counter
on the HIGH-to-LOW clock transition. State
changes of the Q outputs do not occur
simultaneously because of internal ripple
delays. Therefore, decoded output signals
are subject to decoding spikes and should
not be used for clocks or strobes. The Qo
output is designed and specified to drive the
rated fan-out plus the CP+ input of the
device.

A gated AND asynchronous Master Reset
(MR 1 MR2) is provided which overrides both
clocks and resets (clears) all the flip-flops.

Since the output from the divide-by-two
section is not internally connected to the
succeeding stages, the device may be oper-
ated in various counting modes. In a 4-bit
ripple counter the output Qg must be con-
nected externally to input CPy. The input
count pulses are applied to input CPo. Si-
multaneous divisions of 2, 4, 8 and 16 are
performed at the Qo, Q1, Q2 and Q3 outputs
as shown in the truth table. As a 3-bit ripple
counter the input count pulses are applied
to input CP4. Simultaneous frequency divi-
sions of 2, 4 and 8 are available atthe Q1, Q2
and Q3 outputs. Independent use of the first
flip-flop is available if the reset function
coincides with reset of the 3-bit ripple-
through counter.

MODE SELECTION

RESET
INPUTS

OUTPUTS

MR1 MR Qo Q1 Q2

Q3

H H L L L
Count
Count
L Count

L

HIGH voltage level
LOW voltage level

H =
L =
X = Don't care

LOGIC DIAGRAM

TRUTH TABLE

COUNT

Q2

©CoOoONOOUDAWN-—=O

IrIrIrICrICIrCrITIrIrr
ITIIrrCrCrIIIICCCCC

IIrrIIrCFrIICrCIICC

IITIIIIIIIrrrrrrrr

NOTE: Output Qo connected to Input CP1.

TPy ()

MRy

3)

() = Pin Numbers
Vcc = Pin5
GND = Pin 10

(12)

Qo

(9)
Q4

®)
Q2

(1)
Q3

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

PARAMETER

TEST CONDITIONS

54/74

54S/74S

54LS/74LS

Min Max

Min Max

Min | Max

UNIT

Icc Supply current

Mil

46

15

mA

Vcec = Max
Com

53

15

mA

NOTE

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specifications.
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AC CHARACTERISTICS T, =25°C (See Section 4 for Test Circuits and Conditions)

54/74 54S/74S 54LS/74LS
Cp = 15pF CL =15pF
P T
ARAMETER TEST CONDITIONS RL = 400 RL = 2k () UNIT
Min Max Min | Max Min Max
fmax CPo Input count frequency Figure 1 10 32 MHz
fmax CP Input count frequency Figure 1 10 16 MHz
tPLH Propagation delay 16 ns
— Figure 1
tPHL CPg input to Qo output 18 ns
tPLH Propagation delay 16 ns
— Figure 1
tPHL CP1 input to Q1 output 21 ns
tPLH Propagation delay 32 ns
- Figure 1
tPHL CP1 input to Q2 output 35 ns
tPLH Propagation delay 51 ns
— Figure 1
tPHL CP1 input to Q3 output 51 ns
tPLH Propagation delay 135 70 ns
— . Figure 1
tPHL CPg input to Q3 output 135 70 ns
tPHL MR Inputto any output Figure 2 40 ns
AC SETUP REQUIREMENTS Tp =25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max | Min | Max
tw CPo Pulse width Figure 1 50 15 ns
tw CP+ Pulse width Figure 1 50 30 ns
tw MR Pulse width Figure 2 50 15 ns
trec Recovery timeMRtoCP Figure 2 25 ns

AC WAVEFORMS

_ i i
|<— tw tw lvef: "I

R _
lpuL‘l‘—" —1_‘— PLH cP VM*
Q \l | /

Vm Vm, |PHL—<————]

Vm = 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS.
The number of clock pulses required between the tpLH and tpHL measurements can be
determined from the appropriate Truth Table. Vi < 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS.

Figure 1 Figure 2
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DESCRIPTION
The “94” is a 4-Bit Shift Register with serial
and parallel inputs and a serial output. The

54/7494

FEATURES

shifting and serial data entry are synchro- parallel data ports

nous with positive going edge of the clock
pulse. The parallel data entry is an asyn-

chronous ones transfer from two sources.
The registered can be cleared with a HIGH
on the asynchronous Master Reset input.

o 4-Bit parallel-to-serial converter
e Two asynchronous ones transfer

e Buffered active HIGH Master Reset
e Buffered positive edge triggered clock

ORDERING CODE (See Section 9 for further Package and Ordering Information)

LOGIC SYMBOL

% 2 14 3 13 4 1

ERRERRN

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V £ 5%; Tp=0°C to +70°C Vee=5V £ 10%; TA=—55°C to +125°C
Plastic DIP N7494N
Ceramic DIP N7494F S5494F
Flatpak S5494W

15 e} PL"’O& D1a Dop Dib Doc Dic Dod Did
6 — pLo
Qd |—9
7—os
8 —fcr
10 MR
Voo =Pin 5
GND = Pin 12
PIN CONFIGURATION
D0a E E D1a
oon [2] 75] Ly
ooc [3] 73] o1
oos [] ] or
vee [5] [12] ono
Lo [6] E D1d
ps [7 0] mr
ce [E] (9] ag

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE®

PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
. . . iH (uA) 40
CcP Clock (active HIGH going edge) input L (MA) -16
. . H (uA) 40
Dg Serial data input L (mA) —1.6
A 160
PLo. PLy Parallel Load inputs I:'::' ((r:: A; —6.4
. H (LA 40
Doa-Pod Data inputs from Source “0” 'Ill'j ((r:: A; —-16
| A 40
D1a-Did Data inputs from Source “1” 'lll'_-l ((r‘n‘ A; —1.6
. 40
MR Master Reset (active HIGH) input :I':' ((r::ﬁ; 18
' i IoH (1A) ~400
Qg Serial data output oL (mA) 18
NOTE
a. The slashed numbers indi different p ic values for Military/Commercial
p e ranges respectively
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FUNCTIONAL DESCRIPTION MODE SELECT—FUNCTION TABLE

The “94” is a 4-bit shift register with serial

and parallel (ones transfer) data entry. To OPERATING INPUTS OUTPUTS
facilitate parallel ones transfer from two MODE PLo |PL1|Don|Din|[MR|CP | Dg| Q2 Qp Q¢ | Qq
sources, two Parallel Load inputs (PLg &

PL{) with associated parallel data inputs Parallel Load H L L X X X X Qa Q Q¢ | Q4
(Dpa-Dod & D1a-D1q) are provided. To H L | H X X X X H H H H
accommodate these extra inputs only the L H X L X X X Qa Qp Q¢ | Qg
output of the last stage is available. The L H X H X X X H H H H
asynchronous Master Reset (MR) is active Reset (clear) L L X X H X X L L L L
HIGH. When MR is HIGH, it overrides the Shift right L L X X L } | L Ga ab | ac
clgx( and clears the register, forcing Qg L L X X L t h H 9a ap | qc
LOW.

F lin-fl d h vers H = HIGH voltage level
our flip-flops are connected so that shifting h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition

is synchronous; they change state whenthe | = Low voltage level

clock goes from LOW-to-HIGH. Data is ac- | = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition

cepted at the serial DS input prior to this qp = Lower case letters indicateth'e‘state of the referenced output one setup time prior to
. . the LOW-to-HIGH clock transition

clock transition. The two parallel load inputs | _ 00 care

and parallel data inputs allow an asynchro- § = LOW-to-HIGH clock transition

nous ones transfer from two sources. The

flip-flops can be set independently to the

HIGH state when the appropriate parallel in-

put is activated. Parallel inputs Dgg through

Dog are activated during the time the PLg is

HIGH and Parallel inputs D14 through D44

are activated when PL 1 is HIGH. If both sets

of inputs are activated, a HIGH on either in-

put will set the flip-flops to a HIGH. The reg-

ister should not be clocked while the Paral-

lel Load inputs are activated. The Parallel

Load and Parallel Data inputs will override

the MR if both are activated simultaneously.

However, for predictable operation, both

signals should not be deactivated simulta-

neously.

LOGIC DIAGRAM

Doa Dia  Dob Db Doc Dic  Dog D1d
1 16 2 14 3 (13) 4 1
(15) (%)) (16) @) (14) (3) (@) (11
PLY
(6)
PLo
L - -
So Sp So Sp @
s Q s Q s (] s Q Qg
F0>CP —a cp —oD cp —al» cp
(7 — _ — _
Dg —-De R a [ Qa R Q R 9]
Rp Rp RD Rp
KA L2 9
®)
cP —D&
(10)
MR
Vgg =Pin5
GND = Pin 12
() = Pin numbers
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®)

54/74 54S/74S 54LS/74LS | -
PARAMETER TEST CONDITIONS Min Max Min Max Min Max UNIT
| | ¥ M Mil 50 mA
cc Supply current cc = Max. Com 58 A
AC CHARACTERISTICS: Tpo=25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
CL = 15pF
PARAMETER TEST CONDITIONS RL = 4000 UNIT
Min Max Min Max Min | Max
fMAX Maximum clock frequency Figure 1 10 MHz
tPLH Propagation delay ) k 40 . ns
tPHL Clock to output Figure 1 40 ns
Propagation delay .
'PLH Parallel Load or Parallel Data to output Figure 2 35 ns
Propagation delay .
tPHL MR to output Figure 2 40 ns
NOTE
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specifications.
AC SETUP REQUIREMENTS: Tp = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max Min Max Min Max UNIT
tw(L)  Clock pulse width, LOW Figure 1 35 ns
tw(H) MR pulse width, HIGH Figure 2 30 ns
Parallel Load or Data .
WH 1 ise width, HIGH Figure 2 30 ns
ts(H) Setup time HIGH Dg to CP Figure 3 35 ns
ts(L) Setup time LOW Dg to CP Figure 3 25 ns
th Hold time HIGH or LOW Dg to CP Figure 3 0 ns
150 Ei!||ll!til:5




AC WAVEFORMS

CLOCK TO OUTPUT DELAYS PARALLEL LOAD AND PARALLEL DATA TO
AND CLOCK PULSE WIDTH OUTPUT WELAYS AND MASTER RESET TO OUTPUT DELAY
1 1/ tmax i P;g [I:: ;J%——\VM
Q—tw———‘

MR . VM] m

e by
v—-t—lp‘_u —v‘—‘mL
Qg %VM )YVM

Vm = 1.5V for 54/74 and 54S/74S; V), = 1.3V for 54LS/74LS. VM = 1.5V for 54/74 and 545/74S; V4 = 1.3V for 54LS/74LS.

Figure 1 Figure 2

SERIAL DATA SETUP AND HOLD TIMES

~ 1 ////////////////// A

‘o—l—'mH)

T #

Vp = 1.5V for 54/74 and 548/748; V4 = 1.3V for 54LS/74LS.

The shaded areas indicate when the input is permitted to change for predictable output
performance.

Figure 3
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54/7495A LOGIC SYMBOL
541.S/74LS95B
. 6 2 3 4 5
DESCRIPTION FEATURES s Do Dy D D3
The “95” is a 4-Bit Shift Register with serial ¢ Separate negative-edge-triggered shift 1 — bs
and parallel synchronous modes. Separate and parallel load clocks
clock inputs selected by a mode selectinput e Common mode control input 89 ch
activate the serial shift right and parallel e Shift right serial input 8 —d cpa
load. The data is transferred from the serial e Synchronous shift or load capabilities @ Q1 02 Q3
or parallel D inputs to the Q outputs synchro- ] ] [ l
nously with the HIGH-to-LOW transition of B 12 11 10
the appropriate clock input.
Vgg = Pin 14
GND = Pin 7
PIN CONFIGURATION
ORDERING CODE (See Section 9 for further Package and Ordering Information)
os [1] [14] vee
COMMERCIAL RANGES MILITARY RANGES o
PACKAGES = %; Tao= + =5V = 10%; Tp=—55°C to +125° = °
Vee=5V +5%; Tp=0°C to +70°C Vee=5V+ 10%; Ta= to C o1 [3] 7] o
Plastic DIP N7495AN o  N74LS95BN vz [4] e
03 [5] 10] 0
Ceramic DIP N7495AF o N74LS95BF S5495AF . 854LSQSBF s [ B
ano [7] [ 8] cF2
Flatpak S5495AW e  S54L595BW
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE®®
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
=5 . . . . liH (#A) 40 20
CP4 Serial Clock (active LOW going edge) input L (mA) —16 —04
== . . . i1 (#A) 40 20
CPo Parallel Clock (active LOW going edge) input WL (mA) —16 —0.4
. IH (1A) 80 20
S Mode Select input WL (mA) —32 —0.4
. . i (uA) 40 20
Ds Serial Data input WL (mA) -16 -0.4
. Iy (A) 40 20
Dp-D3 Parallel Data input I (mA) —16 —0.4
i ) loH (uA) -800 —400
Qo-Q3 Register outputs oL (mA) 16 4/8(a)
NOTE

a. The slashed numbers indicate different parametric values for Military/ Commercial
temperature ranges respectively.
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FUNCTIONAL DESCRIPTION

MODE SELECT—FUNCTION TABLE

The “95” is a 4-Bit Shift Register with serial
and parallel synchronous operating modes. OPERATING INPUTS OUTPUTS
It has a serial data (Dg) and four parallel MODE s | CPy|CPy | Dg | D Q 01 0 03
data (Dg-D3) inputs and four parallel outputs
(Qg-Qg). The serial or parallel mode of op- Parellel Load H X ! X I L L L L
eration is controlled by a mode select input H X ' X h H H H H
(S).and twp c!ock inputs (CP 1 and CP2). The Shift right L } X \ X L a0 as az
serial (shift right) or parallel data transfers L I X h X H q q q
occur synchronously with the HIGH-to-LOW o ! 2
transition of the selected clock input. Mode change f L X X X no change
When the mode select input (S) is HIGH, CP2 t ; f )): § undetirr:med
is enabl_ed. A HIGH-to-LOW transition on en- } X H X X u"g f ra 'gz-d
abled CP3 loads parallel data from the Dg- ' ndetermin
Dg inputs into the register. When S is LOW, |, _ 64 voltage level steady state.
CP is enabled. A HIGH-to-LOW transition L = LOW voltage level steady state.
on enabled @1 shifts the data from serial h = HIGH voltage level one setup time prior to the HIGH-to-
i f LOW Clock transition.
;np;t DS to QO and transfers the data "t] QO | = LOW voltage level one setup tie prior to the HIGH-to-
0 Qq, Q1 to Qp, and Qp to Qg respectively LOW Clock transition.
(shift right). Shift left is accomplished by  x = Dpon't care.
externally connecting Q3 to Do, Qo to D,  a=Lower case letters indicate the state of the referenced
f “QEY ; . output prior to the HIGH-to-LOW Clock transition.
01 to Do ami()peratmg the “95% in the paral 'y = HIGH-to-LOW transition of Clock or mode Select.
lel mode (S=HIGH). 4 = LOW-to-HIGH transition of mode Select.
In normal operations the mode select (S)
should change states only when both Clock
inputs are LOW. Hovgver. changing S from
HIGH-to-LOW while CP; is LOV!_,_or chang-
ing S from LOW-to-HIGH while CP{ is LOW
will not cause any changes on the register
outputs.
LOGIC DIAGRAM
Do D1 D2 D3
@ 3 @ (5)
©)
s ——o—Do—o—oD
™)
Ds 3 |
- -
CPy (3)— . % %
_® '
CPy R R R R
s Q r—' S Q4 S (o] S Q
(13) (12) () (10)
Qo Q4 Q2 Q3

Veg = Pin 14
GND = Pin 7
() = Pin numbers

sinotics
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' DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®)

54/74 545/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
‘CC Supply current Vge = Max 63 21 | mA
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
C =15pF Cp = 15pF
PARAMETER TEST CONDITIONS RL = 4000 RL = 2k UNIT
Min Max Min Max Min Max
fMAX Maximum Clock Frequency Figure 1 25 25 MHz
tPLH Propagation delay Figure 1 27 27 - ns
tPHL Clock to output Figure 1 32 32 ns
AC SETUP REQUIREMENTS: Tp = 25°C (See Section 4 for Test Circuits and Conditions)
‘ . 54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
tw(H) Clock pulse width, HIGH Figure 1 20 20 ns
ts Setup time Data to Clock Figure 2 15 20 ns
th Hold time Data to Clock Figure 2 0 10 ns
Setup time LOW Mode \
ts(L) Select to CP Figure 3 30 20 ns
Hold time LOW Mode .
th(L) Select to CP Figure 3 0 0 ns
Setup time HIGH Mode .
ts(H) Select to CPp Figure 3 30 20 ns
Hold time HIGH Mode .
th(H) Select to CPp Figure 3 0 0 ns
Setup time HIGH Mode .
tg(H) Select to CP4 (L—H) Figure 3 5 20 ns
Setup time LOW Mode .
tg(L) Select to TPy (L—H) Figure 3 5 20 ns

NOTE

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see

inside back cover for 54S/74S and 54LS/74LS specifications,
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AC WAVEFORMS

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

DATA SETUP AND HOLD TIMES

| | '
I | thit) thiH)
— ts(H;
L VM

1/tMAX

ts(L)
l—. v

- _—_\VM_—/._—_\_
tPLH ’l

Q \ f
Ym = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54L.S/74LS.

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS.

tPHL —]

The shaded areas indicate when the input is permitted to change for predictable
output performance.
Figure 1 Figure 2
¢
(H—=L ONLY) //////// (L—=H ONLY)
S / / / / STABLE
7 /
ts(H) —F | s ts(H)
I | th(L OR H) —|
CPy M VM
tw (L) —l<—> ts(H) -—|¢—> tsL) —'l
— th(H)
CPy

/VM_\___./I_M——\_—
[‘—'w—*l
VM = 1.5V for 54/74 and 545/748S; V) = 1.3V for 54LS/74LS.

output performance.

The shaded areas indicate when the input is permitted to change for predictable

Figure 3

SifnoLics 155




54/7496 LOGIC SYMBOL
54LS/74LS96
8 2 3 4 6 7
PL Dy Dy D, D3 Dy
DESCRIPTION FEATURES . o
The “96” is a 5-Bit Shift Register with serial e 5-Bit parallel-to-serial or serial-to- s
and parallel data inputs and parallel outputs. parallel converter | e
The shifting and serial data entry are syn- e Asynchronous ones transfer parallel
chronous with the positive going edge of the data entry 1 R
clock pulse. The parallel data entry is an e Buffered positive triggered clock Qp Qy Q; Q3 Q4
asynchronous ones transfer. The register o Buffered active LOW Master Reset
can be cleared with a LOW on the asynchro-
nous Master Reset input. s 14 13 1 10
Vg =Pins
GND = Pin 12
PIN CONFIGURATION
16| MR
ORDERING CODE (See Section 9 for further Package and Ordering Information) CP EE;: % "
Do Qo
COMMERCIAL RANGES MILITARY RANGES o1 5] ) o
PACKAGES Vee=5V +5%; TA=0°C to +70°C V=5V +10%; Tp=—55°C to +125°C 02 [A] 3] o
i v 5 12] GND
Plastic DIP N7496N o  N74LS96N o E g .
D3 [} 1 3
R ps [7] 10] Q4
Ceramic DIP N7496F e  N74LS96F S5496F e  S54L.S96F I
PL 8 9 Ds
Flatpak S5496W . S54L.S96W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a)
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
. . . iy (LA) 40 20
CP Clock (active HIGH going edge) input L (mA) 16 —0.4
Dg Serial Data input Il|l|l_-| ((Iﬁ:; —-4106 _200 4
2|
Do-Dg4 Parallel Data input llllr ((r:::; —4106 _00 4
PL Parallel Load input Il:l':'((rﬁﬁ; fg% _1(2)00
—_ 4
MR Master Reset (active LOW) input 'lIIF ((;::; _ 106 __200 4
. IoH (rA) —400 —400
Qp-Qq Register outputs oL (mA) 16 4/8(a)

NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial

p e ranges respectively.
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FUNCTIONAL DESCRIPTION

The “96” is a 5-bit shift register with both
serial and parallel (ones transfer) data en-
try. Since the “96” has the output of each
stage available as well as a D-type serial
input and ones transfer inputs on each
stage, it can be used in 5-bit serial-to-paral-
lel, serial-to-serial and some parallel-to-
serial data operations.

The “96" is five master/slave flip-flops con-
nected to perform right shift. The flip-flops
change state on the LOW-to-HIGH transition
of the clock. The serial data (Dg) input is
edge-triggered and must be stable only one
setup time before the LOW-to-HIGH clock
transition.

Each flip-flop has asynchronous set inputs
allowing them to be independently set HIGH.
The set inputs are controlled by a common
active HIGH Parallel Load (PL) input. The PL
input is not buffered, and care must be taken
not to overload the driving element. When
the PL is HIGH, a HIGH on the parallel data
(Do-D4) inputs will set the associated flip-
flops HIGH. A LOW on the Dg-D4 inputs will
cause “no change” in the appropriate flip-
flops.

The asynchronous active LOW Master
Reset (MR) is buffered. When LOW, the MR
overrides the clock and clears the register if
the PL is not active. The parallel load inputs
override the MR forcing the flip-flops HIGH if
both are activated simultaneously. Howev-
er, for predictable operation, both signals
should not be deactivated simultaneously.

LOGIC DIAGRAM

MODE SELECT—FUNCTION TABLE

OPERATING MODE INPUTS

OUTPUTS

cpP

Q1 Q Q3

Q4

Parallel Load

Q1 Q2 Q3
H H H

Q4

Reset (clear)

X | XX

L L L

Shift right

rel-|lxzz
xx|x|Tr
IIT| | xx

——| X | X X

> -

|| 0|8

Jq0 a1 q2
q a1 92

q93
a3

H = HIGH voltage level

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition

L = LOW voitage level

| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition
qp = Lower case letters indicate the state of the referenced output one setup time prior to

the LOW-to-HIGH clock transition
X = Don’t care
} = LOW-to-HIGH clock transition

Do
() )
L2 1, |

D2 D3 D4

@1 (6) l (71

g

Sp Sp
pg 2 s ao s a

(15) (14)
Qo Q1

Vgg =Pinbs
GND = Pin 12
( ) = Pin numbers

(13) [§3)] (10)
Q2 Q3 Q4
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®)

54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
: : _ Mil 68 20 mA
Icc Supply current VQC = Max Com 79 20 mA
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
CL = 15pF CL = 15pF
PARAMETER TEST CONDITIONS RL = 4000 RL = 2KQ UNIT
Min Max Min Max | Min Max
fMAX Maximum clock frequency Figure 1 10 25 MHz
tPLH Propagation delay . 40 40 ns
tpHL  Clock to output Figure 1 40 40 | ns
Propagation delay Parallel Load .
tPLH or Parallel Data to output Figure 2 35 35 ns
Propagation delay .
tPHL MR to output Figure 2 55 55 ns
AC SETUP REQUIREMENTS: Tp = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
tw (L)  Clock pulse width, LOW Figure 1 35 20 ns
tw (L) MR pulse width, LOW Figure 2 30 30 ns
Parallel Load or Data .
tw (H) pulse width, HIGH Figure 2 30 30 ns
ts Setup time Dg to CP Figure 3 30 30 ns
th Hold time Dg to CP Figure 3 (0] o] ns
NOTE

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see

inside back cover for 545/74S and 54LS/74LS specifications.
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CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

i 1/tMAX

L =
—1 1

VM = 1.5V for 54/74 and 545/74S; Vyy = 1.3V for 54LS/74LS.
Figure 1

PARALLEL LOAD AND PARALLEL DATA TO OUTPUT
DELAYS AND MASTER RESET TO OUTPUT DELAY

Vpy = 1.5V for 54/74 and 548/74S; Vyy = 1.3V for 54LS/74LS.
Figure 2

DATA SETUP AND HOLD TIME

cp 7 M

ta(H)—> J=tsw)
=ttty = 0 th=0

W

M

/

VM = 1.5V for 54/74 and 545/748S; V4 = 1.3V for 54LS/74LS.

The shaded areas indicate when the input is permitted to change for predictable output

performance.

Figure 3

N
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54/74100

DESCRIPTION

The “100” is a Dual 4-Bit Transparent Latch.
Each 4-bit latch has an active HIGH enable
for easy expansion. When the Enable input
(E) is HIGH, the data on the D inputs is load-
ed into the latch and appear at the outputs.
A LOW on the enable will latch the data and
hold the outputs stable.

FEATURES

o Two independent 4-bit latches

e See “116” for asynchronous Master
Reset version

o See “373” for 20-pin package version

LOGIC SYMBOL

23 2 3 22 21

| ]

12 11 10 15 16

| [1]

Ea Doa D1a D2a D3a

Qoa Q1a Q2a Q3a

Ep Dob D1b D2p D3b

Qob Q1b Q2b Q3b

I

|

4 19 20 8 9 18 17
Vgg = Pin24
GND = Pin 7
PIN CONFIGURATION
Kl [24] vec
oa [2] 23] €
Dia Iz E D2a
Q1a E _2__1] D3a
ORDERING CODE (See Section 9 for further Package and Ordering Information) oos [5] ] e
COMMERCIAL RANGES MILITARY RANGES [e] [79] 02
PACKAGES Voe=5V +6%; TA=0°C to +70°C Vee=5V + 10%; TA=—55°C to +125°C oo [7] 7] oz
oo [} [17] aap
Plastic DIP N74100N aw [3] [75] o3
o1 [i0] [15] o2
Ceramic DIP N74100F $54100F oo [71] )
Ep [12 13
Flatpak S54100W (] - =
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE®
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
E Enable (active HIGH) input IH (A 320
li(mA) —12.8
. i IiH (=A) 80
Do-D3 Data inputs L (mA) 32
loH (#A) —400
Qo-Q Latch outputs OH (1.
03 P IoL(MA) 16
NOTE
a. The slashed numbers indi diff p ic values for Military/Commercial
perat ranges pectively
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FUNCTIONAL DESCRIPTION MODE SELECT-FUNCTION TABLE LOGIC DIAGRAM
The “100” has two independent 4-bit trans-
parent latches. Each 4-bit latch is controlled OPERATING INPUTS | OUTPUTS (EACH LATCH)
by an active HIGH Enable input (E). When E D
is HIGH, the data enters the latch and ap- MODE E n On
pears at the output. The outputs follow the H L L
data inputs as long as E is HIGH. The data on Data Enabled
X R H H H T ><]
the D inputs one set-up time before the 10 OTHER LATOHES <4
HIGH-to-LOW transition of the enable will be ' E o
stored in the latch. The latched outputs re- Data Latched t X a
main stable as long as the enable is LOW.
H = HIGH voltage leve!
L'= LOW voltage level
X = Don’t care
q = Lower case letters indicate the state of referenced
output one setup time prior to the HIGH-to-LOW En-
able transition.
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(®
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max | Min Max Min Max UNIT
Vce = Max, Mil 92 mA
Icc Supply current N
All inputs = OV | Com 106 mA
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
Cp = 15pF
PARAMETER TEST CONDITIONS R = 400Q UNIT
Min Max Min Max Min Max
tPLH Propagation delay . 30 ns
tPHL Enable to output Figure 1 15 ns
tPLH Propagation delay . 30 ns
tPHL Data to output Figure 2 25 ns
NOTE
b. For family dc characteristics, see inside front cover for 54/74 and 5§4H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specifications.
AC SETUP REQUIREMENTS: T = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max | Mmin Max Min Max UNIT
tw Enable pulse width Figure 1 20 ns
ts Setup time Data to enable Figure 3 20 ns
th Hold time Data to enable Figure 3 5.0 ns
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AC WAVEFORMS

LATCH ENABLE TO OUTPUT DELAYS
AND LATCH ENABLE PULSE WIDTH

g OO, CH O

tw: W e
‘PHL lPLH
Q vM VM

VM = 1.6V for 54/74 and 54S/74S; V), = 1.3V for 54LS/74LS
Figure 1

PROPAGATION DELAY DATA
TO Q OUTPUTS

Dn m vm

Qn M "]

M = 1.5V for 54/74 and 54S/74S; M= 1.3V for 54L.S/74LS
Figure 2

DATA SETUP AND HOLD TIMES

Vp = 1.5V for 54/74 and 545/748; V) = 1.3V for 64LS/74LS
The shaded areas indicate when the input is permitted to change for predictable
output performance.

Figure 3
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54H/74H101 LOGIC SYMBOL
DESCRIPTION A HIGH level on the Clock (CP) input en-
ables the J and K inputs and data will be
The “101” is a JK Negative Edge-Triggered  accepted. The logic levels at the J and K
Flip-Flop featuring AND-OR gated JK in-  inputs may change while the CP is HIGH,
puts and adirect Setinput. The Set(Sp)isan  and the flip-flop will perform according to ar=e
asynchronous active LOW input. When  the Truth Table as long as minimum setup
LOW, the Sp overrides the clock and data  and hold times are observed. Output state
inputs and sets the Q output HIGH and the  changes are initiated by the HIGH-to-LOW
Q output LOW. transition of CP.
Q-8
ORDERING CODE (See Section 9 for further Package and Ordering Information)
PIN COMMERCIAL RANGES MILITARY RANGES Vce = Pin 14
PACKAGES o
CONF. | Voc=5V+5% Tp=0°C10+70°C | Vg =5V £ 10%; Tp = ~55°C to +125°C GND = Pin 7
Pin numbers for pin configuration “A”
Plastic DIP Fig. A N74H101N
PIN CONFIGURATIONS
Ceramic DIP| Fig. A N74H101F S54H101F
41 [T 1] vee
31 [2] 73] cp
Flatpak Fig. B S54H101W 922 [3] [72] Kap
Jab E E K2a
5o [5] 0] k1b
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ o[s] ] k1
ano 7] 8] @
PINS 54/74 54H/74H 54S/74S 54L.S/74LS .
Figure A
== Clock I (uA) -1.0
cP input IiL (MA) -4.8 x1s [ mEs
Kb E E K2a
3o Set TiH (uA) 100 < [3] [12] @
input liL (mA) -2.0 vee [3] 7] ono
k Data I (A 50 41a 2] 10]
inputs liL (mA) -2.0 s [6] B
J2a [7] 8] v
ol loH (uA) ~-500
Q & Q Outputs oL (MA) 20 Figure B
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (*)
54/74 54H/74H 54S8/74S 54LS/74LS
PARAMETER TEST CONDITIONS - UNIT
Min Max Min Max Min | Max Min Max
I ©F)  Input HIGH Vee = Max, Vep = 2.4V 0o |-10 mA
current
Icc Supply current Vce = Max, Vep = 0V 38 mA
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S5/74S and 54L.S/74LS specification.
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LOGIC DIAGRAM

ol

|

5 D>
Kia — ¢ 4 J1a
Kyp —T] H: J1b
K2a = G === mat N
Kab } L — Jab

L
MODE SELECT—TRUTH TABLE

OPERATING MODE — __INPUTS OUTPUTE
Sp CcP J K Q Q
Asynchronous Set L X X X H L
Toggle H | h h q q
5 Load “0” (Reset) H | | h L H
) Load “1” (Set) H | h | H L
Hold “no change” H | | | q q

H = HIGH voltage level steady state.
L = LOW voltage level steady state.
h =
| =
X = Don't care.
q =
LOW Clock transition.
J = (W1a®Jip) + (J2a @ J2p)
K =

(K1a ® K1b) + (K2a ® Ka2p)

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition.
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.

Lower case letters indicate the state of the referenced output prior to the HIGH-to-

AC CHARACTERISTICS T A = 25°C (See Section 4 for Waveforms and Conditions)

54/74 54H/74H 54S/74S 54LS/74LS
CL = 25pF
PARAMETER TEST CONDITIONS R| = 2800 UNIT
Min Max | Min Max Min Max Min | Max
fmAx Maximum Clock Waveform 4 40 MHz
frequency
tPLH Propagation delay . 15 ns
tPHL Clock to output Waveform 4 20 ns
tPLH Waveform 5 12 ns
Propagation delay _
tPHL Set to output Waveform 5, CP = HIGH 20 ns
tPHL Waveform 5, CP = LOW 35 ns
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AC SETUP REQUIREMENTS Tp = 25°C (See Section 4 for Waveforms and Conditions)

: 54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min Max
Clock pulse
1

tw(H) width (HIGH) Waveform 4 0 ns
Clock pulse

twil) width (LOW) Waveform 4 15 ns

twn | Setpulse Waveform 5 16 ns
width (LOW)
Setup time HIGH

ts(H) Jor K to Clock Waveform 4 10 ns
Hold time HIGH

th(H) Jor K to Clock Waveform 4 0 ns
Setup time LOW

ts(b) J or K to Clock Waveform 4 13 ns
Hold time LOW

) Wavef 4
thil Jor K to Clock aveform 0 ns
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54H/74H102 LOGIC SYMBOL
13
DESCRIPTION A HIGH level on the Clock (CP) input en- sé;
The “102” is a JK Negative Edge-Triggered  ables the J and K inputs and data will be
Flip-Flop with gated JK inputs and direct  accepted. The logic levels at the J and K 3 0
Set and Resetinputs. The Set(Sp)and Reset  inputs may change while the CP is HIGH, ; jg 4 af—s
(Rp) are asynchronous active LOW inputs.  and the flip-flop will perform according to
When LOW, they override the clock and  the Truth Table as long as minimum setup
data inputs forcing the outputs to their and hold times are observed. Output state 12 ———— QP cP
steady state level as shown in the Truth  changes are initiated by the HIGH-to-LOW
Table. transition of CP. i N
10 K Qr—e6
"
ORDERING CODE (See Section 9 for further Package and Ordering Information) Veo = Pin 14 Rp
GND = Pin 7 9
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 2
CONF. Ve =5V 1 5%; T4 = 0°C to *70°C Ve = 5V £ 10%; T = -55°C to +125°C Pin numbers for pin configuration “A.”
Plastic DIP | Fig. A N74H102N PIN CONFIGURATIONS
v,
Ceramic DIP| Fig. A N74H102F S54H102F v ] vee
Rp E _1_3] Sp
" 5] 2] o
Flatpak Fig. B S54H102W 92 [4] 77 xs
% [5] ] %
(a) o 2]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE anp [7] ] o
PINS 54/74 54H/74H 54S/74S 54LS/74LS Figure A
= R IiH (uA) -1.0
CP Clock input I (MA) _48 K1 [1] 1a] Ky
= . IH (LA) 100 e 7] 73] kg
Ro Resetinput  "a) 20 % 3] 7] o
- Vee [4 11] GND
Sp Set input i (uA) 100 — ] o _
liL (mA) -2.0 Rp [5] 0] ©
JK Datainputs "M A 50 ne [€] 5] %
I (mA) -2.0 4[] 8] 42
— loH (pA) -500
Q & Q Outputs loL (mA) 20 Figure B
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE
54/74 54H/74H 548/74S8 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min Max
&P) Input HIGH
hiH (CP) = = -
current Vce = Max, Vep = 2.4V 0 1.0 mA
Icc Supply current Vce = Max, Vcp = 0V 38 mA
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 545/74S and 54LS/74LS specification.
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LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

INPUTS IOUTPUT

OPERATING MODE e —
Sp|Rp|CP|J | K |Q | Q

Asynchronous Set LIH]|X|X]|X|H L
Asynchronous Reset (Clear)| H | L | X | X | X L|H
Undetermined (¢ LL| X[ X|X|[H|H
Toggle HI1H | hfh|9]|q
Load “0” (Reset) HI|H | | h L|H
Load “1” (Set) HI|H | h | H L
Hold “no change” H|H | | [ ql| g

H = HIGH voltage level steady state.
L = LOW voltage level steady state.
h =
| =
X = Don't care.
q =
LOW Clock transition.
J = JreJaeys
K = KieKzeKs

AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions)

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition.
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.

Lower case letters indicate the state of the referenced output prior to the HIGH-to-

54/74 54H/74H 54S/74S 54L.S/74LS
CL= 25pF
PARAMETER
E TEST CONDITIONS RL= 2800 UNIT
Min Max Min Max Min Max Min Max
fMAX Maximum Clock Waveform 4 40 MHz
frequency
tPLH Propagation delay 15 ns
tPHL Clock to Output Waveform 4 20 ns
tPLH Propagation delay Waveform 5 12 ns
tPHL Set or Reset Waveform 5, CP = HIGH 20 ns
tPHL to Output Waveform 5, CP = LOW 35 ns
AC SETUP REQUIREMENTS Tp = 25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
: Min Max Min | Max Min Max Min Max
Clock pulse
tw(H) width (HIGH) Waveform 4 10 ns
Clock pulse
twil) width (LOW) Waveform 4 15 ns
Set or Reset pulse
tw(L) width (LOW) Waveform 5 16 ns
Setup time HIGH
ts(H) J or K to Clock Waveform 4 10 ns
Hold time HIGH
th(H) J or K to Clock Waveform 4 0 ns
Setup time LOW
ts(b) J or K to Clock Waveform 4 13 ns
Hold time LOW
th(b) J or K to Clock Waveform 4 0 ns
NOTE
¢. Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are
unpredictable if Sp and Rp go HIGH simultaneously.
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54H/74H103 LOGIC SYMBOL
DESCRIPTION ’\bl v the J and K input: d data will b
The “103” is a Dual JK Negative Edge- :cczspte: T:: logi::n:)eL\'/:lsagt thaeat]‘glnd :
Triggered Flip-Flop with separate Clock . Lo . =5 10—y af-12 7 al-
and direct Reset inputs. The Reset (Rp) isan ::‘%ui::ﬁiy _C;Ih a"g\z' IW he”;ot::: ;:(:F;c;: d'?rlnG't-'o, 7]
asynchronous active LOW input. When p-tiop P L 9
= . . the Truth Table as long as minimum setup -
LOW, the Rp overrides the Clock and data d hold i o 1-opcp 5-Op>cp
inputs and resets (clears) the flip-flop. and ho tnmgg gre observed. Output state .
. changes are initiated by the HIGH-to-LOW
A HIGH level on the Clock (CP) input en-  transition of CP. s« sl 10« al-s
! B Rp . . Rp
, 4 Y
ORDERING CODE (See Section 9 for further Package and Ordering Information) 2 §
PIN COMMERCIAL RANGES MILITARY RANGES :
PACKAGES CONF. | Voo =5V + 5% Ty = 0°C to +70°C Ve = 5V + 10%; Tp = -55°C to +125°C Voo = Pin 4
GND = Pin 11
Plastic DIP Fig. A N74H103N
PIN CONFIGURATION
Ceramic DIP| Fig. A N74H103F S54H103F
Flatpak Fig. A S54H103W
e [0 [12] 41
X () Apr [2] 73] 04
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE « ] o
PINS 54/74 54H/74H | 54S/74S | 54LS/74LS vee [4] 1] ano
o2 [3] [i0] x2
CP Clock input |“H<iﬁ§; :12 Rz [6]] 9] @2
L . 42 [Z E a,
- . i (uA) 100
Ro Resetinput | ‘mp) -2.0 Figure A
. IiH (uA) 50
JK Data inputs I (mA) 20
= loH (uA) -500
Q & Q Outputs loL (MA) 20
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ®)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
. Min . | Max Min | Max Min | Max Min | Max
I (CP)  Input HIGH - _ _
current Vce = Max, Vep = 2.4V 0 1.0 mA
>Icc Supply current Vce = Max, Vep = 0V 76 mA
NOTES

‘a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S/74S and 54LS/74LS specification.
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LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

INPUTS OUTPUTS

OPERATING MODE e —
RpicP|{J | K| Q Q

Asynchronous Reset (Clear) L X|X]| X L H
Toggle H 1 h|h q q
Load “0” (Reset) H | 1| h L H
"Load “1” (Set) Hi{ 4| h{l H L
Hold “no change” H || (. q q

ax=-srzT

[ | I I

LOW Clock transition.

AC CHARACTERISTICS Tp = 25°C (See Section 4 for Waveforms and Conditions)

HIGH voltage level steady state.
LOW voltage level steady state.
HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition.
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.
Don't care.
Lower case letters indicate the state of the referenced output prior to the HIGH-to-

54/74 54H/74H 54S/74S 54LS/74LS
CL = 25pF
PARAMETER TEST T
, EST CONDITIONS RL = 2800 UNIT
Min Max Min Max Min Max Min Max
fmAX Maximum Clock
frequency Waveform 4 40 ‘MHz
tPLH Propagation delay 15 ns
tPHL Clock to Output Wavetorm 4 20 ns
tPLH Propagation delay Waveform 5 12 ns
tPHL Reset to Output Waveform 5, CP = HIGH 20 ns
tPHL Waveform 5, CP = LOW 35 ns
AC SET-UP REQUIREMENTS Tp =25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS - - - UNIT
Min Max Min Max Min Max Min Max
tw(H) Clock pulse width (HIGH) Waveform 4 10 ns
tw(l) Clock pulse width (LOW) Waveform 4 15 ns
tw(L) Set or Reset pulse width (LOW) Waveform 5 16 ns
ts(H) Setup time HIGH J or K to Clock Waveform 4 10 ns
th(H) Hold time HIGH J or K to Clock Waveform 4 0 ns
ts(L) Setup time LOW J or K to Clock Waveform 4 13 ns
th(L) Hold time LOW J or K to Clock Waveform 4 0 ns
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54H/74H106 LOGIC SYMBOL
DESCRIPTION " A HIGH level on the Clock (CP) input en-
The “106” is a Dual JK Negative Edge- ables the J and K inputs and data will be )
Triggered Flip-Flop with individual JK, accepted. The logic levels at the J and K Iy (7)
Clock, direct Set and direct Reset inputs.  inputs may change while the CP is HIGH, ads 0 ol ey %® al-n
The Set (Sp) and Reset (Rp) are asynchro-  and the flip-flop. will perform according to
nous active LOW inputs. When LOW, they  the Truth Table as long as minimum setup
override the Clock and data inputs forcing = and hold times-are observed. Output state 1-O>cp 5 -O>cP
the outputs to their steady state level as  changes are initiated by the HIGH-to-LOW
shown in the Truth Table. transition of CP.
16 —{K b Q=14 12 —K "D Gl-10
ORDERING CODE (See Section 9 for further Package and Ordering Information) v v
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vgg=5V+5% Tp=0°Cto+70°C | Vgg =5V + 10%; T = -55°C to +125°C
Plastic DIP Fig. A N74H106N Vec =Pin 5
GND = Pin 13
Ceramic DIP| Fig. A N74H106F S54H106F
PIN CONFIGURATION
Flatpak Fig. A S54H106W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE ®) =, O 4] «,
PINS 54/74 54H/74H 548/74S 54LS/74LS So1 (] 5] o
gy (2] [14] @,
— i (MA) -1.0 o & 73] oo
CP  Clock input
P L (mA) -4.8 vee 5] 2] «,
— i (uA) 100 5
Rp Reset input |‘H(:A) 20 o, [E] 1 o
I : S0z O] mEN
— hiH (uA) 100 -
Sp  Set input I;T(rﬁA) 20 fipz L& EI
liH (WA) 50
JK  Data inputs “':'(;A) 20
= lon (uA) -500
Q & Q Outputs oL (MA) 20 Figure A
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS . UNIT
Min | Max Min | Max | Min | Max | Min | Max
I (CP)  Input HIGH current | Vcc = Max, Vcp = 2.4V 0 -1.0 mA
Icc Supply current Vce = Max, Vep = 0V mA
NOTES

a. The slashed numbers. indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S/74S and 54LS/74LS specification.
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LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

I oll..
(-

INPUTS OUTPUTS

OPERATING MODE —T— T —
Sp|Rp|CP| J | K| @ | @

Asynchronous Set LIH|X]|X]|X]| H L
Asynchronous Reset (Clear) | H | L | X | X | X | L H
Undetermined (€ LiL{X|X]|X|H|H
Toggle HIH] V| h] h] g q
Load “0” (Reset) H|H]| ! | hf L] H
Load “1” (Set) HIH]| ! h | H L
Hold “no change” H|H| ! | It gl q

ax—-srzT

LI T T [

HIGH voltage level steady state.

LOW voltage level steady state.

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition.
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.
Don't care.

Lower case letters indicate the state of the referenced output prior to the HIGH-to-
LOW Clock transition.

AC CHARACTERISTICS T, =25°C (See Section 4 for Waveforms and Conditions)

54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS CL= 25pF UNIT
RL = 280 0
Min Max Min Max Min Max Min Max
fmax Maximum Clock Waveform 4 40 MHz
frequency
tPLH Propagation delay 15 ns
tPHL Clock to Output Waveform 4 20 ns
tPLH Propagation delay Waveform 5 12 ns
tPHL Set or Reset Waveform 5, CP = HIGH 20 ns
to Output
tPHL Wy Waveform 5, CP = LOW 35 ns
AC SETUP REQUIREMENTS T4 = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min Max
Clock pulse
tw(H) width (HIGH) Waveform 4 10 ns
Clock pulse
twiL) width (LOW) Waveform 4 15 ns
Set or Reset pulse
tw(L) width (LOW) Waveform 5 16 ns
Setup time HIGH ns
ts(H) Jor K to Clock Waveform 4 10
Hold time HIGH
th(H) Jor K to Clock Waveform 4 0 ns
Setup time LOW
ts(L) Jor K to Clock Waveform 4 13 ns
Hold time LOW
th(L) Jor K to Clock Waveform 4 0 ns
NOTE
c. Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are
unpredictable if Sp and Rp go HIGH simultaneously.
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. 54/74107 LOGIC SYMBOL
54L.S/74LS107
DESCRIPTION The 74LS107 is a negative edge triggered
The “107” is a dual Flip-Flop with individual ~ flip-flop. The J and K inputs must be stable
JK, Clock and direct Reset inputs. The one setup time prior to the HIGH-to-LOW 1y bles sy al-s
74107 is a positive pulse triggered flip-flop. ~ Clock transition for predictable operation.
JK.lnformatlon is loaded into the master o Reset (RD) is an asynchronous active
while the Clock is HIGH and transferred to LOW input. When LOW, it overrides the 12-0p>cp 9-O>cp
the slave on the HlQH-to-LOW Cloclf tran-  Gjock and data inputs forcing the Q output
sition. For these devices the J and K inputs LOW and the Q output HIGH
should be stable while the Clock is HIGH for ’ Ak g Q2 Mk O
conventional operation. (&) 8]
13 10
ORDERING CODE (See Section 9 for further Package and Ordering Information) |
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES -
CONF. | Vgg =5V 5%; Ty =0°C to +70°C Voo = 5V £ 10%; Ty = -55°C to +125°C Vcg = Pin 14
GND =Pin 7
Plastic DIP Fig. A | N74107N . N74LS107N
3 PIN CONFIGURATION
Ceramic DIP| Fig. A | N74107F . N74LS107F | S54107F . S54LS107F
Flatpak Fig. A S54107W . S54L.S107W
9 [0 [12] Vec
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ a1 [2] 53] o
o [3] [72] &,
PINS 54/74 54H/74H 54S/74S 54LS/74LS K1 [4] mL
op  Clock i WA 80 80 o2 [&] 2] Foz
input i (mA) -3.2 -0.8 o [€] (o]
7. Reset IH (LA 80 60 ano 7] 8] 42
D input IiL (MA) -3.2 -08
UK Data IiH (uA) 40 20
inputs hiL (mA) -1.6 -0.4
— loH (nA) -400 -400 Figure A
Q&Q Outputs |~ "ma) 16 4/8@) 9
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ()
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
lcc Supply current Vcec = Max, Vcp =0V 40 8.0 mA
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S/74S and 54LS/74LS specification.
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LOGIC DIAGRAM , MODE SELECT—TRUTH TABLE

s

INPUTS OUTPUTS
OPERATING MODE —T= —
Rp|CP(d)| J [ K| Q Q
Asynchronous Reset (Clear) | L X X | X L H
= 5 Toggle H I h|h q q
a
Load “0” (Reset) H It I | h L H
\
= Load “1” (Set) H| | n| 1| H]|L
fo Hold “no change” H I | | q g
K - J H = HIGH voltage level steady state.
L = LOW voltage level steady state.
? h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition(c)-
| = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition ().
cp
X = Don't care.
q = Lower case letters indicate the state of the referenced output prior to HIGH-to-
LOW Clock transition.
o = Positive clock pulse.

AC CHARACTERISTICS Tp = 25°C (See Section 4 for Waveforms and Conditions)

54/74 54H/74H 54S8/74S 54LS/74LS
CL = 15 pF CL = 15 pF
P
ARAMETER TEST CONDITIONS RL = 4000 RL = 2k Q UNIT
Min Max Min Max Min Max Min Max
fuax ~ Maximum Clock Waveform 4 15 30 MHz
frequency
tPLH Propagation delay 25 20 ns
tPHL Clock to Output Waveform 4 40 30 ns
tPLH Propagation delay 25 20 ns
tPHL Reset to Output Waveform 5 40 30 ns

AC SETUP REQUIREMENTS T, = 25°C (See Section 4 for Waveforms and Conditions)

54/74 54H/74H 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min Max
tw(H) 8:8;‘: (iiL:gil) Waveform 4 20 20 ns
twil) 8:8;:( (Egs\;) Waveform 4 47 13 . ns
Set or Reset pulse
twib) width (LOW) P Waveform 5 25 25 ns
tup tim )
t .&J}eo:] i tlo glock Waveform 4 (©) 20 ns
th ??)'?l:?;eCI ock Waveform 4 0 20 ns
NOTES

c. The J and K inputs of the 54/74107 must be stable while the Clock is HIGH for
conventional operation.

d. The 54L.S/74LS107 is edge triggered. Data must be stable one setup time prior to the
negative edge of the Clock for predictable operation.
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54H/74H108

LOGIC SYMBOL

DESCRIPTION A HIGH level on the Clock (CP) input en-
The “108” is a Dual JK Negative Edge- ables the J and K inputs and data will be
Triggered Flip-Flop with individual JK and  accepted. The logic levels at the J and K
direct Set inputs, and common Clock and  inputs may change while the CP is HIGH,
Reset inputs. The Set(Sp)and Reset (Rp)are  and the flip-flop will perform according to | .
asynchronous active LOW inputs. When the Truth Table as long as minimum setup @
LOW, they override the Clock and data and hold times are observed. Output state
inputs forcing the outputs to their steady  changes are initiated by the HIGH-to-LOW
state level as shown in the Truth Table. transition of CP.
14« n063 8Kk n065
. 1 Y
ORDERING CODE (See Section 9 for further Package and Ordering Information)
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Veo=5V*5%Ta=0Cto+70°C | Vcg =5V = 10%; Ty = -55°C to *125°C
Vee = Pin 14
Plastic DIP | Fig. A N74H108N GND P T
Ceramic DIP| Fig. A N74H108F S54H108F PIN CONFIGURATION
Flatpak
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ xy [1] [14] vee
e [Z] [13] 55,
PINS 54/74 54H/74H | 545/74S | 54LS/74LS 3] ] 7o
gp Clock IH (WA -1.0 4[] [11] 42
input IiL (mA) -9.6 a,[5] [70] §p,
R, Reset IH (uA) 200 A (9] &7
D input IiL (mA) - -4.0 ano [7] 5]k,
s Set’ 1H(uA) 100 i
SO input L (mA) -2.0 Figure A
UK Data liH (uA) 50
inputs liL (mA) -2.0
= loH (uA) -500
Q & Q Outputs loL (mA) 20
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS - UNIT
Min Max Min Max Min Max Min Max
it (CP) Input HIGH current Vce = Max, Vep = 2.4V 0 -1.0 mA
lcc Supply current Vcc = Max, Vop = 0V 76 mA
NOTES

a." The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S/74S and 54LS/74LS specification.
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LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

3

TO OTHER
FLIP-FLOP

OPERATING MODE INPUTS OUTPUTQ
Sp|Rp|CP|J | K|Q | @
o 4+—< I— —| >—+—3
¢ Asynchronous Set LIH[X[X | X|[H L
Asynchronous Reset (Clear)| H | L | X | X X |L H
Py X Undetermined () Llufx x| x|H|H
s N Toggle H{HI| h|lh|qg]l| g
° | ] <1 Fp Load “0” (Reset) H|H I} | h L H
~ Load “1” (Set) H{H| ] lr]|L
K —J Hold “no change” H|H | | | q q

LOW voltage level steady state.

[ | I T}

Don't care.

ax—-srzIT

LOW Clock transition.

AC CHARACTERISTICS Ta =25°C (See Section 4 for Waveforms and Conditions)

HIGH voltage level steady state.

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition.
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.

Lower case letters indicate the state of the referenced output prior to the HIGH-to-

54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS CL= 25pF UNIT
RL = 2800
Min Max Min Max Min Max Min Max
Maximum Clock
fMAX frequency Waveform 4 40 MHz
tPLH Propagation delay 15 ns
tPHL Clock to Output Waveform 4 20 ns
tPLH Propagation delay Waveform 5 12 ns
tPHL Set or Reset Waveform 5, CP = HIGH 20 ns
to Output
tPHL Waveform 5, CP = LOW 35 ns
AC SETUP REQUIREMENTS T, = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54H/74H 54S/74S 54L.S/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min Max
Clock pulse
tw(H) width (HIGH) Waveform 4 10 ns
Clock pulse
tw(L) width (LOW) Waveform 4 15 ns
Set or Reset pulse
twi(L) width (LOW) Waveform 5 16 ns
Setup time HIGH
ts(H) Jor K to Clock Waveform 4 10 ns
Hold time HIGH
th(H) Jor K to Clock Waveform 4 0 ns
Setup time LOW
ts(L) J or K to Clock Waveform 4 13 ns
Hold time LOW
th(l) J or K to Clock Waveform 4 0 ns
NOTE
c. Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are
unpredictable if Sp and Rp go HIGH simultaneously.
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54/74109

54L.S/74LS109
‘ LOGIC SYMBOL
DESCRIPTION _
The “109" is a Dual Positive Edge-Triggered  The J and K inputs must be stable just one
JK-Type Flip-Flop featuring individual J, K, set-up time prior to the LOW-to-HIGH transi-
clock, set and reset inputs; also comple-  tion of the clock for predictable operation.
mentary Q and Q outputs. The JK design allows operation as a D flip-
Set (Sp) and Reset (Rp) are asynchronous flop by sy'ng the J and K inputs together. . "
active LOW inputs and operate independ-  Although the clock input is level sensitive, _ b 1y
ently of the clock input. the positive transition of the clock pulse be- oAy % oles s 2 al—1o
The J and K dae-tri d inouts which tween the 0.8V and 2.0V levels should be
co(:troaltt‘he s?:eec:aer;;egsg;rtehellf‘!?:-:owps':s equal to or less than the clock to output
described in the Mode Select-Truth Table. delay time for reliable operation. e K
ORDERING CODE (See Section 9 for further Package and Ordering information) sk y afrude o, 8f-o
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES ? 9
CONF. | Vpoo=5V+5%; Tp=0°C to +70°C  |Vge=5V + 10%; Tp=—55°C to +125°C 1 15
N Veg = Pin 16
Plastic DIP | Fig. A [N74109N e  N74LS109N GND = Pin 8
Ceramic DIP | Fig. A | N74109F o N74LS109F | S54109F e S54LS109F
Flatpak Fig. A S54109W e S54L.S109W
PIN CONFIGURATION
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(®
PINS 54/74 54H/74H 54S/74S 54LS/74LS
) ) for [ [76] Vec
-  Data liH (kA) 40 20 =
4K Inputs liL (mA) —1.6 —0.4 e [E] o
. ) K1 [3] [7a] 92
Clock iH (eA 80 20 =
cp Input I (mA) -3.2 -0.4 fm ] 2] ¥
Sp1 E [12] cr2
= Set liH (uA) 80 40 o -
D input I (mA) | —3.2 -0.8 o (] ]
G4 E E Q2
= Reset i1 (eA) 160 40 a
AD  jnput n(ma) | —4.8 -0.8 ae [2] B
— Outputs  loH (wA) | . —800 —400 Figure A
asq loL (mA) 16 4/8(a)
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®
54/74 54H/74H 545/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max | Min | Max UNIT
Icc Supply current Vce = Max, Vep = 0V 30 8.0 mA
NOTES
a. The slashed b indi different par tric values for Military/Commercial
p @ ranges respectively.

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
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LOGIC DIAGRAM

gll
—

gl

cP

x|

MODE SELECT—TRUTH TABLE

OPERATING MODE ___INeUTS __| OuTPuUTS

Sp Rp cp J K Q Q

Asynchronous Set L H X X X H L
Asynchronous Reset (Clear) H L X X X L H
Undetermined (¢) L L X X X H H
Toggle H H } h | q q
Load “0” (Reset) H H t I h L H
Load “1” (Set) H H 4 h | H L
Hold “no change” H H t | h q q

H = HIGH voltage level steady state
L = LOW voltage level steady state

h = HIGH voltage level one setup time prior to the LOW-to-HIGH Clock transition
| = LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition

X = Don't care.

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

HIGH Clock transition
{ = LOW-to-HIGH Clock transition

sifnotics
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AC CHARACTERISTICS Tp = 25°C (See Section 4 for Waveforms and Conditions)

54/74 54H/74H 54S8/74S 54LS/74LS
CL = 15pF CL = 15pF
PARAMETER TEST CONDITIONS Ry = 4000 RL = 2kQ UNIT
Min | Max | Min | Max | Min | Max | Min | Max
fMAX  Maximum clock frequency Waveform 3 25 25 MHz
tPLH Propagation delay 16 25 ns
tpHL  Clock to output Waveform 3 18 40 | ns
tPLH Propagation delay 15 25 ns
tPHL Reset to output Waveform 5 25 40 ns
tPLH Propagation delay 15 25 ns
tpHL  Set to output Waveform 5 35 40 | ns
AC SET-UP REQUIREMENTS T = 25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max | Min | Max UNIT
Clock pulse
twi(H) width (HIGH) Waveform 3 20 25 ns
Clock puise
tw(L) width (LOW) Waveform 3 20 15 ns
Set or Reset pulse
twi(L) width (LOW) Waveform § 20 25 ns
t Setup time Waveform 3 10 20 ns
s J or K to clock
Hold time
th J or K 1o clock Waveform 3 6.0 5.0 ns
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54S/745112

LOGIC SYMBOL

54LS/74LS112
DESCRIPTION A HIGH level on the Clock (CP) input en- 4 10
The “112” is a Dual JK Negative Edge- ables the J and K inputs and data will be ol o}
. Sp Sp
Triggered Flip-Flop featuring individual J, gccepted. The logic levels at the J gnd K 33— ab-s5 11y al-9
K, Clock, Set and Reset inputs. The Set Sp)  INPuts may be allowed to change while the
and Reset (Rp) inputs, when LOW, set or CP is HIGH and the flip-flop will perform
reset the outputs as shown in the Truth  according to the Truth Table as long as 1O er R
Table regardless of the levels at the other ~Minimum setup and hold times are ob-
inputs. served. Output state changes are initiated , _ . sl 1
by the HIGH-to-LOW transition of CP. AT e LT
b 3
ORDERING CODE (See Section 9 for further Package and Ordering Information)
Vce = Pin 16
GND = Pin 8
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES n
CONF. Ve = 5V + 5%; Tp = 0°C to +70°C Ve = 5V £ 10%; T4 = -55°C to +125°C
Plastic DIP | Fig. A [ N74S112N e N74LS112N PIN CONFIGURATION
Ceramic DIP| Fig. A | N74S112F e N74LS112F | S54S112F e  S54LS112F
Flatpak Fig. A S54S112W e S54L.S112W
o, [T 6] vee
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ « [Z] 1] 7,
I3 [14] Rop
PINS 54/74 54H/74H 54S/74S 54LS/74LS 55,4 [13] o7,
Q, E E K2
cP Qlock K (uA) 100 80 a,[s] [11] 4,
input hL (mA) -4.0 -0.8 g, [7] mE
& Reset IiH (uA) 100 60 o L8 2] o,
O input IiL (mA) -7.0 -0.8
Figure A
5 Set v (A 100 60
B input liL (mA) -7.0 -0.8
JK Data hH (WA 50 20
inputs i (mA) -1.6 -0.4
= loH (uA) -1000 -400
tput
Q&QOutputs O A 20 4/8@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ()
54/74 54H/74H 54S8/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min | Max Min | Max Min | Max Min | Max
Icc Supply current Vce = Max, Vep =0V 50 8.0 mA
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 545/74S and 54LS/74LS specification.
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LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

INPUTS OUTPUTS
OPERATING MODE —T= — =
Sp|Rp| CP |J (K| Q | Q
Asynchronous Set L|H X X|X| H L
Asynchronous Reset (Clear) | H | L X X|X| L | H
‘Undetermined e) L|L X X|X| H H
Toggle H|H | hlh|{ @ q
Load “0” (Reset) H|H | Ilhi L | H-
Load “1” (Set HiH] 1+ [h{1|H|L
Hold “no change” H{H | 11| q q

) H = HIGH voltage level steady state.
h =
L = LOW voltage level steady state.
| =
q =
to the HIGH-to-LOW Clock transition.
X = Don't care.

AC CHARACTERISTICS T = 25°C (See Section 4 for Waveforms and Conditions)

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition.

LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.
Lower case letters indicate the state of the referenced output one setup time prior

54/74 54H/74H 54S8/74S 54LS/74LS
CL = 15pF CL = 15pF
PARAMETER TEST CONDITIONS RL = 2800 RL = 2kQ UNIT
Min | Max Min | Max Min | Max Min | Max
fwax ~ Maximum Clock Waveform 4 80 30 MHz
frequency
tPLH Propagation delay 7.0 20 ns
tPHL Clock to Output Waveform 4 7.0 30 | ns
teLH Propagation delay 7.0 20 ns
tPHL Sp or Rp to Output Waveform 5 7.0 30 ns
AC SETUP REQUIREMENTS Tp = 25°C (See Section 4 for Waveforms and Conditions)
' ' 54/74 54H/74H 54S8/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min | Max
Clock pulse
tw(H) width (HIGH) Waveform 4 6.0 20 ns
Clock pulse
twiL) width (LOW) Waveform 4 6.5 13 ns
Set or Reset pulse :
twil) width (LOW) Waveform 5 8.0 25 ns
Setup time
ts J or K to Clock Waveform 4 3.0 20 ns
Hold time
th J or K to Clock Waveform 4 0 0 ns
NOTE

c. Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are
unpredictable if Sp and Rp go HIGH simultaneously.
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548/745113
54LS/74LS113

DESCRIPTION

The “113” is a Dual JK Negative Edge-
Triggered Flip-Flop featuring individual J,
K, Set, and Clock inputs. The asynchronous

ables the J and K inputs and data will be
accepted. The logic levels at the J and K
inputs may be allowed to change while the

LOGIC SYMBOL

10

4
Set (Sp) input, when LOW, forces the out- CP is HIGH and the flip-flop will perform soo sdl
puts to the steady state levels as shown in  according to the Truth Table as long as i o=s 1 ~°
the Truth Table regardless of the levels at  minimum setup and hold times are ob-
the other inputs. served. Output state changes are initiated s 13-g>ce
A HIGH level on the Clock (CP) input en- by the HIGH-to-LOW transition of CP.
2—k o} 6 12—k |— 8
ORDERING CODE (See Section 9 for further Package and Ordering Information)
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES
CONF. | Vgc=5V*5% Tp=0°Cto+70°C | Vg =5V = 10%; T = -55°C to +125°C
Vcc = Pin 14
Plastic DIP Fig. A | N74S113N e N74LS113N GND = Pin 7
Ceramic DIP| Fig. A | N74S113F e N74LS113F | S545113F o Ss4.5113F | PIN CONFIGURATION
Flatpak Fig. A S54S113W e S54LS113W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @ &\ 1] 2] vee
k1 [2] [13] CPp
PINS 54/74 54H/74H 545/74S 54LS/74LS » E 7] K2
So [4] 1] o2
e o ) " o "o
S N Q, E E Q,
5, Set liH (uA) 100 60 ano [7] 5] 9
P input L (mA) -70 -08
Figure A
JK Data IiH (uA) 50 20
inputs I (mA) -1.6 -0.4
= loH (uA) -1000 -400
Q&Q Outputs | "p) 20 4/80@
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ()
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
Icc Supply current Vce = Max, Vep = 0V 50 8.0 mA
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S/74S and 54LS/74LS specification.
Sifnotics 181




LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

o

O

INPUTS OUTPUTS
OPERATING MODE — T —
Sp(cP|Jd | K| Q@ Q

Asynchronous Set L X]| X]| X H L
Toggle H| | h|h 9 q
Load “0” (Reset) H| ! [ h L H
Load “1” (Set) H{ [ h] I H L
Hold “no change” H| V| I | q 9

AC CHARACTERISTICS Tp = 25°C (See Section 4 for Waveforms and Conditions)

H = HIGH voltage level steady state.
h =
L = LOW voltage level steady state.
] =
q =
to the HIGH-to-LOW Clock transition.
X = Don't care.

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition.

LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.
Lower case letters indicate the state of the referenced output one setup time prior

54LS/74LS

54/74 54H/74H 54S/74S
CL = 15pF CL = 15pF
PARAMETER TEST CONDITIONS RL = 2800 RL = 2kQ UNIT
Min Max | Min Max Min Max Min Max
Maximum Clock
f
MAX frequency Waveform 4 80 30 MHz
tPLH Propagation delay 7.0 20 ns
tPHL Clock to Output Waveform 4 7.0 30 ns
tPLH Propagation delay 7.0 20 ns
tPHL Set to Output Waveform 5 7.0 30 ns
AC SET-UP REQUIREMENTS T, = 25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max Min Max
Clock pulse
tw(H) width (HIGH) Waveform 4 6.0 20 ns
twiL) Clock pulse Waveform 4 6.5 13 ns
width (LOW)
Set puise
twi(l) width (LOW) Waveform 5 8.0 25 ns
ts Setup time Waveform 4 3.0 20 ns
J or K to Clock ’
Hold time
t
h J or K to Clock Waveform 4 0 0 ns

182

Sinotics




54S/748114 LOGIC SYMBOL
54LS/74LS114
DESCRIPTION A HIGH level on the Clock (CP) input en-
The “114” is a Dual JK Negative Edge- ables the J and K inputs and data will be
Triggered Flip-Flop featuring individual J, ~ accepted. The logic levels at the J and K
K, and Set inputs and common Clock and ~ inputs may be allowed to change while the
Reset inputs. The Set (Sp) and Reset (Rp) ~ CP is HIGH and the flip-flop will perform af-e
inputs, when LOW, set or reset the outputs ~ according to the Truth Table as long as
as shown in the Truth Table regardless of ~ Minimum setup and hold times are ob-
the levels at the other inputs. served. Output state changes are initiated
by the HIGH-to-LOW transition of CP. _ _
2|k a, Q-6 12—k g, Q-8
ORDERING CODE (See Section 9 for further Package and Ordering Information) , o 9
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vgg =5V 5% Ty =0°Cto+70°C Vce =5V £ 10%; Tp = -55°C to +125°C
Plastic DIP Fig. A | N74S114N e  N74LS114N Ve = Pin 14
GND = Pin 7
Ceramic DIP| Fig. A | N74S114F o N74LS114F | S54S114F e  S54LS114F
PIN CONFIGURATION
Flatpak Fig. A S54S114W e S541L.S114W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) _
Ap [1] [14] vee
PINS 54/74 54H/74H 545/74S | 54LS/74LS « [2] i3] &F
1 5 [72] k,
== Clock lin (uA) 200 160 -
CP. input i (MA) -8.0 -1.44 sor Lt [l o2
ay [5] [10] So2
& Reset IIH (uA) 200 120 _ :’
©  input liL (mA) -14.0 -16 a1 [g] 2] e,
5, et IH (LA 100 60 owo [7] 2] 02
input i (mA) -7.0 -0.8
Figure A
JK Data lIiH (uA) 50 20
inputs hiL (mA) -1.6 -0.4
= loH (uA) -1000 -400
Q &Q Outputs loL (MA) 20 4/8(@)
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (b)
54/74 54H/74H 54S/74S8 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min | Max Min | Max | Min | Max Min | Max
Icc Supply current Vcc = Max, Vep = 0V 50 8.0 mA
NOTES:
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see
inside back cover for 54S/74S and 54LS/74LS specification.
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LOGIC DIAGRAM

MODE SELECT—TRUTH TABLE

-1}

ﬁ?X%

‘o1

INPUTS OUTPUTS|
OPERATING MODE S—

Sp|Rp|CP| J | K[ Q| @
Asynchronous Set L HI{X | X]|X]|H L
Asynchronous Reset (Clear)|. H L] X| X|X L H
Undetermined (© il xix{xlulH
Toggle ) HIH] | h|h]|TG]| q
Load “0” (Reset) HIH|J| 1 |h]|L]|H
Load “1” (Set) HIH| V|l h| T |H]L
Hold “no change” HIH{ V| 1|1 ]|laldg

cP ——eer H = HIGH voltage level steady state.
TO OTHER h = HIGH voltage-level one setup time prior to the HIGH-to-LOW Clock transition.
FLIP-FLOP L = LOW voltage level steady state.
' | = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition.
g = Lower case letters indicate the state of the referenced output one setup time prior
to the HIGH-to-LOW Clock transition.
X = Don't care.
AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
CL = 15pF | CL = 15pF |
PARAMETER TEST CONDITIONS RL = 2800 | R = 2kQ UNIT
Min Max | Min | Max | Min Max | Min | Max
Maximum Clock
fMaX frequency Waveform 4 80 ' 30 MHz
tPLH Propagation delay 7.0 20" ns
tPHL Clock to Output Waveform 4 7.0 30 ns
tPLH Propagation delay 7.0 20 ns
tPHL Spb or Rp to Output Waveform 5 7.0 30 ns
AC SETUP REQUIREMENTS T p = 25°C (See Section 4 for Test Circuits and Conditions)
L 54/74 54H/74H 54S/74S 54L.S/74LS
PARAMETER TEST CONDITIONS - UNIT
: Max | Min | Max Min | Max Min | Max
Clock puise
tw(H) width (HIGH) Waveform 4 6.0 20 ns
Clock pulse
twi(l) width (LOW) Waveform 4 6.5 13 ns
Set or Reset pulse
twiL) width (LOW) Waveform 5 8.0 25 ns
Setup time ,
ts J or K to Clock Waveform 4 3.0 20 ns
Hold time
th J or K to Clock Waveform 4 0 0 . ns
NOTE

c. Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are

unpredictable if Sp and Rp go HIGH simultaneously.
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54/74116

DESCRIPTION FEATURES

The“116"is a Dual 4-Bit Transparent Latch.
Each 4-bit latch has a 2-input enable gate
for easy expansion and an asynchronous
Master Reset to clear the latch. When both
Enable inputs (Eg & E1) are LOW, the data
on the D inputs is loaded into the latch and
appear at the outputs. A HIGH on either Eg
or E¢ will latch the data and hold the outputs
stable.

¢ Two independent 4-bit latches

e 2-Input enable gates for easy
expansion

e Asynchronous Master Reset

ORDERING CODE (See Section 9 for further Package and Ordering Information)

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V +5%; T4=0°C to +70°C Voe=5V + 10%; Tp=—55°C to +125°C
Plastic DIP N74116N
Ceramic DIP N74116F S54116F
Flatpak S54116W

LOGIC SYMBOL

23 4 6 8 10 1415 16 18 20 22

liliNs]

€ Dp Dy D D3 E Do Dy D2 D3
g wpn
MR Qo Q1 Q2 Q3 MR Qo Q1 Q2 Q3

I

LTI

15 7 811 13 17 19 21 23
Vg = Pin 24
GND = Pin 12
PIN CONFIGURATION
MRa E 24] Vee
Eoa lz 23] aap
Eia [3] 22] D3
Doa E 21| Q2p
a0a [5] 20] D26
D1a [6 [79] a1
Q1a g 18] D1b
D2a 17] Qob
Qz2a [9] 76] bon
03a [10] [15] b
 asa [11 14] Eob
“anp [12 73] WRy

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE®)

PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
= = . . liH (#A) 40
Eq.Eq Enable (active LOW) inputs L (mA) —16
. H (nA) 60
Do-D3 Data inputs L (mA) o4
= . . 4 (kA) 40
MR Master Reset (active LOW) inputs WL (mA) —16
IoH (1A) —800
Qp-Q3 Latch outputs oL (mA) 16
NOTE
a. The slashed b indi different p. ric values for Military/ Commercial

temperature ranges respectively.
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FUNCTIONAL DESCRIPTION

MODE SELECT—FUNCTION TABLE

The “116” has two independent 4-bit trans-
parent latches. Each 4-bit latch is controlled OPERATING MODE INPUTS OUTPUTS
by a 2-input active LQ_W Enable gate (Eg & ) MR E E D Q
E1). When both Eg & Eq are LOW, the data ‘ 0 1 n n
enters the latch and appears at the output. Reset (clear) ) ) L X X X L
The outputs follow the data inputs as long as
Eg and E¢ are LOW. The data on the D in- Enable latch H L L L L
puts one setup time before the LOW-to-HIGH H L L H H
transition of Eg or E¢ will be stored in the
latch. The latched outputs remain stable as La

= i tch data H L | L
long as either Eg or Eq is HIGH. @ H lf_ t h H
Each 4-bit latch has an active LOW asyn- M= G v '

DY = voltage level
chronous M—as!er Reset ,(MR) |nput. When h = HIGH voltage level one setup time prior to the LOW-to-HIGH Enable transition
LOW, the MR input overrides the data and | _ | ow voitage level
enable inputs and sets the four latch outputs | = LOW voltage level one setup time prior to the LOW-to-HIGH Enable transition
LOW. X = Don't care
1 = LOW-to-HIGH Enable transition
LOGIC DIAGRAM
EoE1 MR
Do Dy D2 D3 é]
Qo Q1 Q2 Q3
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®
54/74 54S/74S . 54LS/74LS
PARAMETER TEST CONDITIONS Min Max | Min Max | Min Max UNIT
lcc Supply current Voo = Max,
All inputs = OV 100 mA
Voo = Max, VE = 0V 70 mA

NOTE

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specifications.
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AC CHARACTERISTICS: Tp=25°C (See Section 4 for Test Circuits and Conditions)

54/74 54S/74S 54LS/74LS
CL = 15pF
PARAMETER TEST CONDITIONS R = 4000 UNIT

Min | Max | Min | Max | Min | Max
tPLH Propagation delay . 30 ns
tPHL Enable to output Figure 1 22 ns
tPLH Propagation delay . 15 ns
tPHL Data to output Figure 2 18 ns
tPHL Propagation delay MR to output Figure 3 22 ns

AC SETUP REQUIREMENTS: Tp = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT

Min Max Min Max Min Max
tw Enable pulse width Figure 1 18 ns
tw Master Reset pulse width Figure 3 18 ns
ts(H) Setup time HIGH Data to Enable Figure 4 8.0 ns
th(H) Hold time HIGH Data to Enable Figure 4 -2.0 ns
tg(L) Setup time LOW Data to Enable Figure 4 14.0 ns
th(L) Hold time LOW Data to Enable Figure 4 8.0 ns

Hold time LOW Enable to .
th(L) Master Reset to load HIGH Figure 3 8.0 ns
AC WAVEFORMS
PROPAGATION DELAY ENABLE TO OUTPUT PROPAGATION DELAY
AND ENABLE PULSE WIDTH DATA TO OUTPUT
Dn A"} A"}
I‘fPHL.I L'PLH—I
Qn VM M
Vit = 1.6V for 54/74 and 548/74S; Vpy = 1.3V for 54LS /74LS. V= 1.5V for 54/74 and 54S/74S; Vjy = 1.3V for 54LS/74LS.
Figure 1 Figure 2
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AC WAVEFORMS (Cont'd)

m

MASTER RESET PULSE WIDTH,
MASTER RESET TO OUTPUT DELAY AND
LOW ENABLE TO MASTER RESET HOLD TIME

’4—-— tw ——|

I-» tPHL

VM = 1.5V for 54/74 and 545/748; V)q = 1.3V for 54LS/74LS.

Figure 3

DATA SETUP AND HOLD TIMES

N

Vpm = 1.5V for 54/74 and 54S/748S; V)y = 1.3V for 54LS/74LS.
The shaded areas indicate when the input is permitted to change for predictable
output performance.

Figure 4
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54/74121 PIN CONFIGURATION
DESCRIPTION FEATURES a[1] [14] vee
The 1?1 isa Mont?stable M‘ultlw.brator_ with Very good pulse width stability =] 73]
an active HIGH going schmitt trigger input p = 2]
L . A X Virtually immune to temperature and A 3]
and two gated active LOW going trigger in- . _
L N voltage variations 2 [4] [11] Rext/Cext
puts. The device is non-retriggerable and Schmitt trigger input for slow input
will not react to input transitions while timing R 99 P s [5] E Cext
“qoqn . transitions
out. The “121” features good pulse width - : afs (9] Rint
L A \ Internal timing resistor provided
stability and accuracy, and good immunity to oo [7 E]
temperature and voltage variations.
FUNCTION TABLE
INPUTS OUTPUTS
Aq Ag B Q Q
L X H L H
X L H L H
ORDERING CODE (see Section 9 for further Package and Ordering Information) X X L L H
H H X L H
COMMERCIAL RANGES MILITARY RANGES H ' H Nal +r
PACKAGES Vee=5V 5%; Tp=0°C to +70°C Vee=5V+10%; Tp=-55°C to +125°C \ H H | o1 r
| ¥ H Ju r
Plastic DIP N74121N L X t J o
X L 4 Ju L
Ceramic DIP N74121F S54121F H = HIGH voltage level
L = LOW voitage level
X = Don’t care
Flatpak S54121W } = LOW-to-HIGH transition
| = HIGH-to-LOW transition
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a)
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
= = . . . IH (kA) 40
Aq.A2 Trigger (active LOW) inputs WL (mA) 16
. . . I (1A) 80
B Trigger (active HIGH) input L (mA) _39
. loH (uA) —400
Q Pulse (active HIGH) output oL (mA) 16
= . IoH (uA) —400
Q Pulse (active LOW) output oL (mA) 16
NOTE
a. The slashed numbers indicate different parametric values for Military/Commercial
P e ranges respectively.
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FUNCTIONAL DESCRIPTION

These multivibrators feature dual active
LOW going edge inputs and a single active
HIGH going edge input which can be used as
an active HIGH enable input. Complementary
output pulses are provided.

Pulse triggering occurs at a particular volt-

‘age level and is not directly related to the

transition time of the input pulse. Schmitt-
trigger input circuitry (TTL hysteresis) for
the B input allows jitter-free triggering from
inputs with transition rates as slow as 1
volt/second, providing the circuit with an
excellent noise immunity of typically 1.2
volts. A high immunity to Vg noise of typi-
cally 1.5 volts is also provided by internal
latching circuitry. Once fired, the outputs
are independent of further transitions of the

inputs and are a function only of the timing
components. Input pulses may be of any du-
ration relative to the output pulse. Output
pulse length may be varied from 20
nanoseconds to 28 seconds by choosing
appropriate timing components. With no ex-
ternal timing components (i.e., Rjnt connect-
ed to Vce, Cext and Rext/Cext open), an
output pulse of typically 30 or 35
nanoseconds is achieved which may be
used as a dc triggered reset signal. Output
rise and fall times are TTL compatible and
independent of pulse length.

Pulse width stability is achieved through in-
ternal compensation and is virtually inde-
pendent of Voo and temperature. In most
applications, pulse stability will only be limit-
ed by the accuracy of external timing com-

OUTPUT PULSE WIDTH VS TIMING RESISTOR VALUE

10ms
ﬁ_j oF
;—Ce"‘ P -
1ms «
—oAuf
Cerd
100us
00N

— CG*‘ Z T

10us
\0009?

Ce*\’ 1 | [T

tus

tw(out)—Output Pulse Width

) 1:_—1-_:'\'00‘*

Ly

Cext -

REs:

100ns

Q
)
Ul
11t

vee = 5V ZZCG"‘

rl
Ta = 25°C
10ns | 1

1 2 4

10 20 40 70 100

Rext—Timing Resistor Value—k¢)

Figure A

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®

ponents.

Jitter-free operation is maintained over the ",
full temperature and Vg ranges for more
than six decades of timing capacitance
(10pF to 10uF) and more than one decade
of timing resistance (2kQ to 30kQ for the
54121 and 2kQ to 40kQ for the 74121).
Throughout these ranges, pulse width is de-
fined by the relationship: (See Figure A)

tw(out) = CextRext In2
twlout) = 0.7CgxiRext

In circuits where pulse cutoff is not critical,
timing capacitance up to 1000xF and timing
resistance as low as 1.4kQ may be used.

54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max Min Max Min Max UNIT
| Supply C Vee = M Quiescent 25 mA
cc upply Current CC = MaX| 1riggered 40 mA

NOTE

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specifications.
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AC CHARACTERISTICS: Tp=25°C (See Section 4 for Test Circuits and Conditions)

54/74 54S/74S 54L.S/74LS
CL = 15pF
PARAMETER TEST CONDITIONS RL = 4009 UNIT

Min | Max Min Max Min Max
tPLH Propagation delay Ainput Figure 1 70 ns
tPHL to Q & Q output Cext =80pF, Rjht to Voo 80 ns
tpLH Propagition delay B input Figure 2 55 ns
tPHL to Q & Q output Cext = 80pF, Rjnt to Voo 65 ns
tw Minimum output pulse width Cext = OpF,Rjpt to Vog| 20 50 ns
tw Output pulse width Cext = 80pF, Rjpt to Vg 70 150 ns
Cext = 100pF, Rgyt = 10k | 600 | 800 ns
Cext = 1uF, Rext = 10kQ| 6.0 | 8.0 ms

AC SETUP REQUIREMENTS: Tp = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT

tw Minimum input pulse width to trigger Figures 1 & 2 50 ns
R E L timi . Mil 1.4 30 kQ
ext xternal timing resistor range Com 14 20 K2
Cext External timing capacitance range 0 1000 pF
Output duty cycle Rext = 2k%2 67 %
Rext = Rext(Max) 90 %

AC WAVEFORMS

PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS,
INPUT AND OUTPUT PULSE WIDTHS

VM = 1.5 for 54/74 and 54S/74S; V)y = 1.3V for 54LS/74LS

Figure 1

PROPAGATION DELAY B INPUT TO Q ANDrﬁ OUTPUT,
INPUT AND OUTPUT PULSE WIDTHS

V) = 1.5 for 54/74 and 54S/74S; V) = 1.3V for 54LS/74LS

Figure 2
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54/74122 PIN CONFIGURATION
DESCRIPTION FEATURES 73] vee
These retriggerable monostable multi- e DC Triggered from active HIGH or [73] Rext/Coxt
vibrators feature dc _triggering from gated active LOW inputs
active LOW inputs (A) and active HIGH in- e Retriggerable for very long pulses— 2]
puts (B) and also provide overriding direct up to 100% duty cycle [17] Cext
reset inputs. Complementary outputs are e Direct Reset terminates output pulse [70]
provided. The retrigger capability simplifies e Compensated for V¢ and 7 Rint
the generation of output pulses of extremely temperature variations
long duration. By triggering the input before gla
the output pulse is terminated, the output
pulse may be extended. The overriding reset
capability permits any output pulse to be
terminated at a predetermined time indepen-
dently of the timing components R and C. FUNCTION TABLE
INPUTS OUTPUTS
Rp (A1 A2 |By Bo | @ Q
L X X X X L H
X H H X X L H
X X X L X L H
X X X X L L H
H L X t H JL
H L X H L T S I
H X L } H | v
H X L H } Jr 1
ORDERING CODE (See Section 9 for further Package and Ordering Information) H | H { | B H [TU T
H i | H H |JL r
COMMERCIAL RANGES MILITARY RANGES H i H H H | v wr
PACKAGES Vee=5V +5%; Ta=0°C to +70°C Veoe=5V+ 10%; Tp=—55°C to +125°C t L X H H | 1
4 X L H H L 11
Plastic DIP N74122N
H = HIGH voltage level
Ceramic DIP B74122F $54122F b 2 bow voltage level
t = LOW-to-HIGH input transition
| = HIGH-to-LOW input transition
Flatpak $64122wW 1L = Active HIGH pulse
"1~ = Active LOW pulse
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE®
PINS DESCRIPTION ' 54/74 54S/74S | 54LS/74LS
- = — . . iH (kA) 40
Ay, Ao Trigger (active LOW) inputs L (mA) —16
. . . IH (uA) 40
B4, B2 Trigger (active HIGH) inputs L (mA) —16
= " . . hH (nA) 80
Rp Direct Reset (active LOW) input W (mA) —-3.2
. loH (1A) —800
Q Pulse (active HIGH) output oL (mA) 16
— X IoH (uA) —-800
Q Pulse (active LOW) output oL (mA) 16
NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial

temperature ranges respectively.
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FUNCTIONAL DESCRIPTION

The “122" is a retriggerable monostable
multivibrator featuring output pulse width
control by three methods. The basic pulse
time is programmed by selection of external
resistance and capacitance values (see
typical application data in “123” data
sheet). The “122” has an internal timing re-
sistor that allows the circuit to be used with
only an external capacitor, if so desired.
Once triggered, the basic pulse width may
be extended by retriggering the gated ac-
tive LOW going edge inputs (A1, Ap) or the
active HIGH going edge inputs (B, Bp), or
be reduced by use of the overriding active
LOW Reset.

To use the internal timing resistor of the
“122” connect Rjpt to V. For improved
pulse width accuracy and repeatability, con-
nect an external resistor between
Rext/Cext and Vg with Rjnt left open. To
obtain variable pulse widths, connect an ex-
ternal variable resistance between Ryt or
Rext/Cext and Vcc.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®

54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min | Max | Min | Max UNIT
los Output short circuit current Vce = Max —-10 | —40 mA
Icc Supply current Vce = Max 28 mA
AC CHARACTERISTICS: T7o=25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
Cp = 15pF
PARAMETER TEST CONDITIONS RL = 4000 UNIT
Min Max Min Max Min Max
tPLH Propagation delay Figure 1 33 ns
tPHL A input to Q & Q output Cext = OpF, Rgxt = 5k 40 ns
tPLH Propagation g_elay B Figure 2 28 ns
tPHL input to Q & Q output Cext = OpF, Rgxt = 5kQ 36 ns
tPLH Propagation delay Rp Figure 3 40 ns
tpHL  input to Q & Q output Cext = OPF, Rgxt = 5kQ 27 ns
- . Figures 1 & 2
twQ Minimum Q pulse width Cext = OPF, Rext = 5k2 65 ns
. Figures 1 & 2
twQ Output pulse width Cext = 1000pF, Rext = 10k 3.08 | 3.76 us
NOTES
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54L.S/74LS specifications.
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AC SETUP REQUIREMENTS: Tp = 25°C (See Section 4 for Test Circuits and Conditions)

54/74 54S/74S 54LS/74LS

PARAMETER TEST CONDITIONS Min Max Min | Max | Min Max UNIT
tw Minimum input pulse width to trigger Figures 1 & 2 40 ns
o s tormal timin res Mil 50 | 25 | ’ kg
ext xternal timing resistor range Com 5.0 50 Q2
External timing
Cext capacitance range NO RESTRICTION pF
Stray capacitance to GND
CRx/Cx g Rext/Cext terminal 50 PF
AC WAVEFORMS

PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS,
AND INPUT AND OUTPUT PULSE WIDTHS

Vp = 1.5V for 54/74 and 548/74S; V) = 1.3V for 54LS/74LS
Figure 1

PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT,
AND INPUT AND OUTPUT PULSE WIDTHS

‘Q—QW—v‘

tw

a-_\ M ' 7[ M

Vpy = 1.5V for 54/74 and 548/74S; Vjy = 1.3V for 54LS/74LS
Figure 2

DIRECT RESET DELAYS AND RECOVERY TIME

-

Vp = 1.5V for 54/74 and 545/74S; Vyy = 1.3V for 54LS/74LS.
Figure 3

A =)

Fo ] \“__ ‘w—;(:u——_

TN A
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54/74123 PIN CONFIGURATIONS
54L.S/74LS123A (Preliminary data)
DESCRIPTION FEATURES I
These retriggerable monostable . . A [ [76] vee
multivibrators feature dc _triggering from gat- * azzvt|fg$7: fl::sm active HIGH or 8, [Z] [75] Rext/Coextt
ed active LOW inputs (A) and active HIGH  po 88 0 MBS k e
inputs (B) and also provide overriding direct to 109090/ duty cycle ylong p p Ro1 [Z] [14] Cextr
reset inputs. Complementary outputs are . o cuty cyc) a4 [4] BER
. . e e Direct Reset terminates ouput pulse
provided. The retrigger capability simplifies 0, [5] 7] &
: ¢ Compensated for Vo and 2 2
the generation of output pulses of extremely temperature variation ]
long duration. By triggering the input before P S Conz [2] Foz
the output pulse is terminated, the output Rext/Cextz [7] [10] &2
pulse may be extended. The overriding reset GND E B
capability permits any output pulse to be
terminated at a predetermined time
independently of the timing components R
and C.
FUNCTION TABLE
INPUTS OUTPUTS
ORDERING CODE (See Section 9 for further Package and Ordering Information) — — —
Rp A B Q Q
PACKAGES COMMERCIAL RANGES MILITARY RANGES
V=5V 1 5%; Tp=0°C to +70°C Veo=5V £ 10%; Ty=—55°C to +125°C L X X L H
X H X L H
Plastic DIP | N74123N e  N74LS123AN X X L L H
H L 4 i gy
H ¥ H I r
Ceramic DIP N74123F . N74LS123AF | S54123F (] S54LS123AF f L H L Lr
H = HIGH voltage level
Flatpak S54123W L] S54LS123AW L = LOW voltage level
X = Don't care
4 = LOW-to-HIGH transition
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(® = HIGH to-LOW iransition
PINS DESCRIPTION 54/74 54S/74S | 54LS/74LS
% . . . liH (uA) 40 20
A Trigger (active LOW) input L (mA) —16 —0.4
. . . IH (kA) 40 20
B Trigger (active HIGH) input WL (mA) —16 —0.4
= . . . IH (eA) 80 20
Rp Direct Reset (active LOW) input L (mA) —32 —0.4
. IoH (1A) —800 —400
Q Pulse (active HIGH) output loL (mA) 16 4/8(a)
— ) 1oH (eA) —800 —400
Q Pulse (active LOW) output oL, (mA) 16 4/8(a)
NOTE
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
sinotics 195




FUNCTIONAL DESCRIPTION

The “123” is a dual retriggerable
monostable multivibrator with output pulse
width control by three methods. The basic
pulse time is programmed by selection of
external resistance (Rext) and capacitance
(Cext) values. Once triggered, the basic
pulse width may be extended by retriggering
the gated active LOW going edge input (A)

The external resistance and capacitance
are normally connected as shown in Figure
C. If an electrolytic capacitor is to be used
with an inverse voltage rating of less than 1V
then Figure D should be used. (Inverse volt-
age rating of an electrolytic is normally
specified at 5% of the forward voltage rat-
ing). If the inverse voltage rating is 1V or
more (this includes a 100% safety margin)

vee

% Rext

£
_T

) . : oy To Cext To Rext/ Cext
or the active HIGH going edge input (B), or  then Figure C can be used. Note that if Fig- terminal terminal
be reduced by use of the overriding active  ure D is used the timing equations change as

LOW reset. ‘ follows: 07 Figure C
The basic output pulse width is essentially 54/74123: ty == 0.25 Raxt Cext (1 + Roxt )

determined by the values of external capaci-  cv323 & 54/74122: tw = 0.28 Rgyt Cext (1

tance and timing resistance. For pulse +-07, vee
widths when Cgyt < 1000pF see Figure A Rext

for the 54/74128 and Figure B for the  54LS/74LS123: tyy =~ 0.4 Rgyt Cext

54LS/74L8123. Roxt
When Cgxt > 1000pF, the output pulse

width is defined as:

. = 0.7 + Any sili itching diod
54/74123: tw = 0.28 Rext Cext (1 + ol) Coxt 7T such as TN 16, IN3DG4, otc.
CY323 & 54/74122: tyy = 0.32 Regxt Coxt (1 +
RQJ ) To Cext To Rext/Cext

ext terminal terminal
54LS/74LS123: tyy = 0.46 Rgxy Coxt ‘
Figure D
TYPICAL PERFORMANCE CHARACTERISTICS
100,000 g
A
Reoxt = 260k /
10,000 ——— Roxt = 100k A | | Y
- =5V
7,000 :1‘-,:2 25°C ; J @V q
4 » V / V]
4,000 — 10,000 v v
2,000 ,/ '/ v ] - /I 111‘
a'd bl . / 2 A
13
v P i ~ £ il A7 LA pd
o o 3 -
% 700 ,..,dlt-*‘ Z Va4 z L L / A/ / /ﬂ
£ 400 =i N a 2 1000 T e p.
é - P A i .4
T« o g
5 200 11T (‘V i e < 1 -
g ottt p i\& ’/ 2 3 -
A ot
¢ , S
A
70 .
et ”d 1 / \ < oxt = 80k
w 0 1 o
N tHH +
20 - 'hl(' N 20'(?
va A Rext = 10kQ
10 P N ;‘: |l - ]
1 2 4 10 20 40 100 200 400 1000
Cext-External Timing Capacitance-pF
101.0 10 100 1,000
Cext-External Timing Capacitance-pF
Figure A Figure B
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®)

54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max | Min Max | Min Max UNIT
los Qutput short circuit current Vcg = Max. —-10 | —40 —=15 | —100 | mA
Icc Supply current Ve = Max. 66 20 mA
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
CL = 15pF CpL = 15pF
PARAMETER TEST CONDITIONS RL = 4000 RL = 2KQ UNIT
Min Max Min Max Min Max
tPLH Propagation delay Figure 1 33 33 ns
tPHL A input to Q & Q output Cext = OpF, Rext = 5kQ 40 45 ns
tPLH Propagation gelay B Figure 2 28 44 ns
tPHL input to Q & Q output Cext = OpF, Rgxt = 5kQ 36 56 ns
tPLH Propagation delay Rp Figure 3 40 45 ns
tPHL input to Q & Q output Cext = OPF, Rext = 5KQ 27 27 ns
N . Figures 1 & 2
tw Q Minimium Q pulse width Cext = OPF, Rext = 5kO 65 65 ns
. Figures 1 & 2
tw Q Output pulse width Cext=1000pF, Reyt=10kQ 2.76 | 3.37 4.0 5.0 us
tw Q Output pulse width Figures 1 & 2
(Option available as CY323 only) Cext =1000pF, Rgxt = 10kl 3.08 | 3.76 us
AC SETUP REQUIREMENTS: T = 25°C (See Section 4 for Test Circuits and Conditions)
54/74 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min | Max | Min Max Min Max UNIT
tw Minimum input pulse width to trigger Figures 1 & 2 40 40 ns
A £ o i Mil 50 | 25 50 | 180 | kQ
ext xternal timing resistor range Com 5.0 50 5.0 260 <Q
Cext ~ Cternal timing NO RESTRICTION pF
capacitance range ’
Stray capacitance to GND
CRx/Cx g Rext/ Cext terminal 50 50 PF
NOTE
b. For dc family characteristics, see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specifications.
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AC WAVEFORMS

PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS,
AND INPUT PULSE WIDTHS

VM = 1.5V for 54/74 and 545/74S; Vg = 1.3V for 54LS/74LS

Figure 1

- PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT,
AND INPUT AND OUTPUT PULSE WIDTHS

o
-

VM = 1.5V for 54/74 and 54S/74S; Vyy = 1.3V for 54LS/74LS

¢ |

W

Figure 2

DIRECT RESET DELAYS AND RECOVERY TIME

Vi = 1.5V for 54/74 and 545/74S; V), = 1.3V for 54LS/74LS

Figure 3
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54/74125 PIN CONFIGURATION
54LS/74LS125

ORDERING CODE (see Section 9 for further Package and Ordering Information.)
1c [1] [12] vee
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES 1 [Z] 73] ac
CONF. | Veco=5V5% Tp=0°Ct0+70°C | Vg =5V * 10%; T4 = -55°C to +125°C w & 7]
2C |4 -i 11§ ay
Plastic DIP Fig. A | N74125N . N74LS125N ] !
2a [5] 10] 3c
2y E?’ [9] 34
Ceramic DIP| Fig. A | N74125F . N74L.S125F | S54125F . S54L8125F ano 7] “@E av
Figure A
Flatpak Fig. A S54125W e S54LS125W

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) TRUTH TABLE

INPUTS OUTPUT
PINS 54/74 S54H/T4H 548/74S 54LS/74LS c A Y
L L L
IH (uA) 40 20 L H H
Inputs i (mA) -16 04 H X @
L = LOW voitage level
Outputs loH (uA) | -2.0/-5.2(@) -1.0/-2.6@ H = HIGH voltage level
P loL (mA) 16 12/24@) X = Don'tcare
(2) = High impedance (off)

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)

54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max Min | Max { Min | Max
VoL Output LOW Vce = Min loL = 16mA 0.4 \"
voltage
VIN= V1L loL = 12mA 0.4 \
loL = 24mA 050@] V
VoH Output HIGH Vce = Min, 24 2.4 Vv
voltage lon = See above table
VING = VIL, VINa = 2.0V
los Output short Vce = Max Mil -30 | -70 -30 | -100 | mA
circuit current Vout =0V Com -28 -70 -30 -100 mA
IlccL Supply current Vce = Max ViING = 0V 16 mA
Iccz Supply current ViNa = OV Vine = 4.5V 54 20 mA
AC CHARACTERISTICS Ta =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/748 54L.S/74LS
Cp = S50pF CL = 45pF
PARAMETER TEST CONDITIONS L L UNIT
R = 4000 R = 6670
Min | Max | Min | Max Min | Max | Min | Max
tPLH Propagation delay Waveform 2 13 18 ns
tPHL Propagation delay Waveform 2 18 15 ns
tpzH Enable to HIGH Waveform 6 18 20 ns
trzL Enable to LOW Waveform 7 25 : 20 ns
trHZ Disable from HIGH Waveform 6 (d) 8.0 18 ns
tpLz Disable from LOW Waveform 7 (d) 12 18 ns
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial inside back cover for 545/74S and 54LS/74LS specification.

temperature ranges respectively. . This parameter for Commercial range only.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see d. CL = 5pF for these tests.

o
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54/74126

. PIN CONFIGURATION

a. The slashed numbers indicate different parami

temperature ranges respectively.

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see

200

etric values for Military/Commercial

d.

Sifnotics

inside back cover for 548/74S and 54L.S/74LS specification.
c. This parameter for Commercial range only.
Cu = 5pF for these tests.

54LS/74L.S126
ORDERING CODE (See Section 9 for further Package and Ordering Information.) ’
1c [1 14j vee
encxaces| oo | comercmnmass || wmamoaees | | wols) |
| feeTESEIAmTOLT cem T AT w [3] 73] 4a
Plastic DIP | Fig.A |N74126N o  N74LS126N ] z e
2a 5] [10] ac
2v Ey 5] aa
Ceramic DIP| Fig. A | N74126F . N74LS126F | S54126F ~e  S54LS126F anop [7] l{_T_[ 3y
- Figure A
Flatpak Fig. A S54126W . S54L.S126W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) ‘TRUTH TABLE
. INPUTS OUTPUT
PINS 54/74 54H/74H 548/74S 54LS/74LS c A Y
H L L
hH (uA) 40 20 H H H
Inputs L (MA) 16 0.4 L X 2
@ @ L = LOW voltage level
loH (uA) -2/-5.2@ -1/-2.6@ H = HIGH voltage level
Outputs loL (MA) - 16 12/24 (@) X = Don't care
(2) = High impedance (off)
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
) 54/74 54H/74H 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
VoL Output LOW Vce = Min |loL = 16mA 0.4 ‘ \'%
voltage ViNe = 2.0V,
9 Vina = Vi [toL = 12mA 0.4
loL = 24mA 05
Output HIGH Vee=Min, :
Vou v o‘:t:;e low=Seeabove Table | 2.4 2.4 v
Ve=Va=2.0V, Vinc =VINA
los Output Short Vce = Max, Mil -30 -70 -30 | -100 mA
circuit current Vout =0V com| -28 70 30 | <100 | ma
lccL Supply current Vce = Max, |Vine = 4.5V 62 20 mA
lccz Supply current ViNA = 0V Vinc = 0V 62 22 mA
AC CHARACTERISTICS T4 = 25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S8/74S . 54L.S/74LS
PARAMETER TEST.CONDITIONS | CL= SO0pF CL= 45F | yniT
RL = 4000 R = 6670
. . Min | Max Min | Max Min | Max Min | Max
tPLH Propagation delay 13 18 ns
Waveform 2
tPHL Data to.output 18 .15 ns
tPzH Enable to HIGH Waveform 6 18 25 ns
trzL Enable to LOW Waveform 7 25 25 ns
tPHZ Disable from HIGH . Waveform 6 (d) 16 18 ns
trLz Disable from LOW Waveform 7 (d) 18 18 ns
NOTES




ORDERING CODE (See Section 9 for further Package and Ordering Information.)

54/74128

PIN CONFIGURATION

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES
CONF. | Ve =5V+5% Ty =0°Cto+70°C | Vgg =5V + 10%; Tp = -55°C to +125°C
Plastic DIP Fig. A N74128N
v [E E vee
Ceramic DIP| Fig. A N74128F S54128F 1A Eﬁ 13] av
18 [3] @ 2] 48
Flatpak Fig. A S54128W av [4] [11]
2a [5] [10] av
28 l_T_‘ @E 3B
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) ano [7] 5]
PINS 54/74 54H/74H 54S/74S 54L.S/74LS Figure A
hH (uA) 40
Inputs i (mA) 16
loH (uA) -2400
Outputs loL (mA) 48
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H ' 548/74S 54LS/74LS :
PARAMETER TEST CONDITIONS UNIT
Min Max Min ‘ Max Min | Max Min | Max
VoH Output HIGH Vce = Min, Vin = 0.8V, 2.4 Vv
voltage loL=2.4mA
Vce = Min, ViN = 0.4V, 2.4 \
loL = -13.2mA
Vce = Min, ViN=0.4V,| loL=-29mA| 20 \
Mil
loL =-42.4mA| 2.0 \"
Com
los  Outputshort |y.. _ Max vour = 0V -70 | -180 mA
circuit current
lccH Supply current| Ve = Max, Vin = 0V 21 mA
lccL  Supply current| Vec = Max, Vin = 5V 57 “mA
AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS NIT
R = 1330 u
Min Max Min Max Min | Max Min Max
tpLH Propagation delay Waveform 1 9(© ns
tPHL Propagation delay - Waveform 1 12(© ns
tpLH Propagation delay Waveform 1 15(©) ns
tPHL Propagation delay Waveform 1 18© ns
NOTES
a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
c. CL=50pF for Max. 9 and 12; CL = 150pF for Max. 15 and 18.
Sifnotics 201




ORDERING CODE

54/74132

54LS/74L.5132

(See Section 9 for further Package and Ordering Information.)

PIN CONFIGURATION

PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES
CONF. Voe =5V £ §%; Tp = 0°C to +70°C Vo =5V £ 10%; Tp = -55°C to +125°C
Plastic DIP Fig. A | N74132N o N74LS132N
@ ] vec
Ceramic DIP| Fig. A | N74132F e N74LS132F | S54132F . S54LS132F [z @E
] m
Flatpak Fig: A S54132W o  S54LS132W =] [70]
) ano [7] (8]
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) Figure A
PINS 54/74 54H/74H 54S/74S 54LS/74LS
I+ (uA) 40 20
Inputs IiL (mA) -1.2 -0.4
loH (uA) -800 -400
Outputs loL (MA) 16 4/8(@)
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
‘ 54/74 54H/74H 54S8/74S 54L.S/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
VT+ Positive going Vce =5V 15 20 15 20 v
threshold ' ' ' '
VT- Negative going Vee =5V
threshold 0.6 1.1 0.6 1.1 \
AVT Hysteresis Vce =5V 0.4 0.4 \
lccH Supply current Vcc=Max, ViN = 0V 24 1 mA
lccL Supply current Vcc = Max, VIN = 4.5V 40 14 mA
AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 548/74S 54LS/74LS
PARAMETER TEST CONDITIONS | CL=15pF CL= 15pF | ynitT
RL = 4000 RL = 2k0
Min Max Min Max Min | Max Min Max
teLH 22 ' 22 ns
Propagation dela; Figure H
tPHL pag Y 9 22 22 ns
NOTES

a.

b.

The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.

202

Sifnotics



TYPICAL CHARACTERISTICS

(54/74)
VIN vs VOUT
TRANSFER FUNCTION
4 T
vce= 5V
[LTa= 25°C
> 3
[}
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8
5 2
5
(o]
> 1
0
0 04 0.8 12 1.6 2

V{INPUT VOLTAGE V

Figure B

VOUT—OUTPUT VOLTAGE—VOLTS

(54LS/74LS)

VINvs VouT
TRANSFER FUNCTION
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vce = 5.0V
TaA = 25°C
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~

0 0.4 0.8 1.2 1.6 2.0
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Figure E

(54/74)
THRESHOLD VOLTAGE AND
HYSTERESIS vs
POWER SUPPLY VOLTAGE
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VT—THRESHOLD VOLTAGE—VOLTS
AVY—HYSTERESIS [(VT+)—(VT-)]

(54LS/74LS)
THRESHOLD VOLTAGE AND
HYSTERESIS vs
POWER SUPPLY VOLTAGE
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(54/74)
HYSTERESIS vs TEMPERATURE
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VT—THRESHOLD VOLTAGE—VOLTS
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(54LS/74LS)
THRESHOLD VOLTAGE AND
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FUNCTIONAL DESCRIPTION

The “132” contains four 2-input NAND
gates which accept standard TTL input
signals and provide standard TTL output
levels. They are capable of transforming
slowly changing input signals into sharply
defined jitter-free output signals. In addition
they have greater noise margin than con-
ventional NAND gates.

Each circuit contains a 2-input Schmitt
trigger followed by a Darlington level shifter
andaphase splitter drivinga TTL totem pole
output. The Schmitt trigger use$ positive
feedback to effectively speed-up slow input
transition, and provide different input
threshold voltages for positive and
negative-going transitions. This hysteresis
between the positive-going and negative-
going input threshold (typically 800mW) is
determined internally by resistor ratics and
is essentially insensitive to temperature and
sypply voltage variations. As long as one
input remains at a more positive voltage
than VT+ (Max), the gate will respond to the
transitions of the other input as shown in
Figure H.

AC WAVEFORMS

Vp = 1.5V (54/7413132)
Vp = 1.3V (54LS/74LS132)

Figure H

203




ORDERING CODE (See Section 9 for further Package and Ordering Information.)

54S/745133

PIN CONFIGURATION

PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vg =5V 5%; Tp =0°C to “70°C Ve = 5V £ 10%; Tp = -55°C to +125°C
Plastic DIP Fig. A N74S133N .
a [ 78] vec
8 [2 5] M
Ceramic DIP| Fig. A N74S133F S54S133F c = o
o [3 73] «
Flatpak Fig. A S54S133W e [5] [12] o
-l
sH | | el w
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) ono [ 51 v
PINS 54/74 54H/74H 54S/74S | 54LS/74LS Figure A
IH (A 50
Inputs I (mA) 20
loH (uA) -1000
Outputs loL (mA) 20
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min | Max Min | Max Min | Max
lccH Supply current Vce = Max, ViN = 0V 5.0 mA
lccu Supply current Vce = Max, ViN = 4.5V 10 mA
AC CHARACTERISTICS Tp =25°C (See Section 4 for Waveforms and Conditions.)
54/74 54H/74H 54S/74S 54LS/74LS
CL = 15pF
PARAMETER TEST CONDITIONS R = 2800 UNIT
Min Max Min Max Min | Max Min Max
tPLH Propagation delay Waveform 1 6.0 ns
tPHL Propagation delay Waveform 1 7.0 ns
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 54S/74S and 54LS/74LS specification.
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b. For tamily dc Characteristics see inside front cover for 54/74 and 54H/74H, and see

device is disabled and can no longer drive the bus.

Sifnotics

54S/ 748134 PIN CONFIGURATION
oo [1] [16] vee
o1 [2 —-1'_1__5" 3
o [3] [14] D14
ORDERING CODE (See Section 9 for further Package and Ordering Information) s [1] _\1__3| o1
PACKAGES PIN COMMERCIAL RANGES MILITARY RANGES o4 [5] ’_ Do
CONF. | Vgo=5V+5%; TA=0°C to +70°C  [Voe=5V + 10%; Tp=—55°C to +125°C 'j
Ds ETJ 11] g
Plastic DIP Fig. A N74S134N Ps EJ l E b7
aNp [B] LE, v
Ceramic DIP | Fig. A N74S134F S54S5134F Figure A
Flatpak Fig. A S54S134W
TRUTH TABLE
INPUTS OUTPUT
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(@) Do----Dy ] OF v
PINS 54/74 54H/74H 54S/74S 54LS/74LS He---- H L L
IiH (uA) 50 one input = L L H
Inputs WL (mA) —20 X----- X H (2)
H = HIGH voltage level
Outputs IOH (IJA) —2/-6.5(a) L = LOW voltage level
loL (mA) 20 X = Don’t care
(Z) = HIGH impedance “off" state
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE ®) '
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max | Min | Max | Min | Max
Vce = Min, VN = 0.8V 2.4 \"
VOH Output HIGH voltage loH = See Fan-Out Table
IcCH Supply current Vce = Max Outputs HIGH 13 mA
IccL . Outputs LOW 16 mA
Iccz Outputs “off” 25 mA
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
CL = 15pF
PARAMETER TEST CONDITIONS RL = 2800 UNIT
Min Max Min Max Min Max Min Max
tPLH Propagation delay Waveform 1 6.0 ns
tPHL Propagation delay Waveform 2 7.5 ns
Waveform 6,
tpzH Enable to HIGH CL = 50pF 19.56 ns
Waveform 7,
tpzL Enable to LOW CL = 50pF 21 ns
ICL = 5pF 8.5 ns
tPHZ Disable from HIGH Waveform 6 |- PF(c)
CL = 15pF 12 ns
L = 5pF(c) 14 ns
tpLZ Disable from LOW Waveform 7
CL = 15pF 16 ns
NOTES
a. The slashed numbers indi different p ic values for Military/Commercial inside back cover for 54S/74S and 54LS/74LS specification.
temperature ranges respectively c. These tests are for reference only. They represent the delay time to guarantee that a
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54S/74S135 PIN CONFIGURATION
A O 78] vee
"BV Ol -
¢ [ QJ—-E v
a [5] F [12] ¢
B E L?‘L 1] A
Y Ew 0] B
. ano [B] QFE v
ORDERING CODE (See Section 9 for further Package and Ordering Information)
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES
CONF. | Veg=5V£5%; Tp=0°Cto +70°C  [Vge=5V+ 10%; Tp=—55°C to +125°C Figure A
Plastic DIP Fig. A N74S135N
Ceramic DIP | Fig. A N74S135F S54S5135F TRUTH TABLE
INPUTS OUTPUT
Flatpak Fig. A S$545135W
A B (o] Y
L L L L
INPUT AND OUTPUT LOADING AND FAN OUT TABLE® : *L‘ t g
PINS 54/74 54H/74H 54S/74S 54LS/74LS H H L L
) L L H H
IH (LA 50 L H H L
Inputs L (mA) -2.0 H L H L
Output loH (uA) —1000 H H H H
utputs 'OL (mA) 20 H = HIGH voltage level
L = LOW voltage level
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE®
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max Min Max Min Max Min Max UNIT
Icc Supply current Vce = Max, Vjy = OV 99 mA
NOTES

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.

b. For family DC Characteristics see inside front cover for 54/74 and 54H/74H, and see
inside back cover for 545/74S and 54LS/74LS specification.
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AC CHARACTERISTICS: T5=25°C (See Section 4 for Waveforms and Conditions)

54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS CL = 15pF UNIT
R = 280Q

Min | Max | Min | Max | Min | Max | Min | Max
tPLH Propagation delay Waveform 2, C = LOW 13 ns
tPHL A or B to output Bor A=LOW 15 ns
tPLH Propagation delay Waveform 1, C = LOW 12 ns
tPHL A or B to output B or A = HIGH 13.56 ns
tPLH Propagation delay Waveform 1, G = HIGH 15 ns
tPHL A or B to output BorA=LOW 10 ns
tPLH Propagation delay Waveform 2, C = HIGH 12 ns
tPHL A or B to output B or A = HIGH 11 ns
tPLH Propagation delay Waveform 2, 12 ns
tPHL C to output A=B 14.5 ns
tPLH Propagation delay Waveform 1, 11.6 ns
tPHL C to output A#B 12 ns
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54LS/74LS136 PIN CONFIGURATION
0 T vee
ORDERING CODE (See Section 9 for further Package and Ordering Information) 5] @E
- 2 [77]
PIN COMMERCIAL RANGES MILITARY RANGES
PACKAGES CONF. | Vgo=5V+5%; Tp=0°Cto +70°C  [Vec=5V+ 10%; Tp=—55°C to +125°C B E
[e] 5]
Plastic DIP | Fig. A N74LS136N ono [7] 5]
Ceramic DIP | Fig. A N74LS136F S54LS136F Voo = Pinid
. GND = Pin7
Flatpak Fig. A S54L.S136W
TRUTH TABLE
INP!
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(®) - N ”TSB °”TY"‘”
PINS 54/74 54H/74H 54S/74S 54LS/74LS L L L
iH (uA) 20 L H H
Inputs L (mA) -0.4 H L H
H H L
10H (1A) +100
Outputs loL (mA) 4/8(a) L = LOW voltage level
H = HIGH voltage level
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(®)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS Min Max | Min | Max Min Max | Min | Max UNIT
Icc Supply current Vge = Max, Vjy = OV 10 mA
AC CHARACTERISTICS: Tp=25°C (See Section 4 for Waveforms and Conditions)
54/74 54H/74H 54S/74S 54LS/74LS
PARAMETER TEST CONDITIONS ‘;‘- =15pF | it
L= 2KQ
Min | Max | Min | Max | Min | Max | Min | Max
tpLH  Propagation delay Other input LOW | 30 ns
tPHL A or B to output Waveform 2 30 ns
tPLH Propagation delay Other input HIGH 30 ns
tPHL A or B to output Waveform 1 30 ns
NOTES
a. The slashed b indi different p ic values for Military/Commercial

p ranges respectively.
b. For family dc Characteristics see inside front cover for 54/74 and 54H/74H, and see
ingide back cover for 645/74S and 54LS/74LS specification.
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54S/745138 LOGIC SYMBOL

54LS/74LS138 T
1 2 3 OO0
DESCRIPTION FEATURES
The “138” is a HIGH speed 1-0f-8 Decod- e Demultiplexing capability
er/Demultiplexer. The “138” is ideal for e Multiple input enable for easy expansion —— x
HIGH speed bipolar memory chipselectad- e Ideal for memory chip select decoding o
dress decoding. The multiple inputenables e Direct replacement for Intel 3205
allow parallel expansion to a 1-of-24 decod-
er using only three “138"” devices; orto a 1-
of-32 decoder using four “138” devices and
one inverter.
0 1 2 3 4 5 6 7
I 14 I j[ I IT: T
Vce = Pin 16
GND = Pin 8
PIN CONFIGURATION
ORDERING CODE (See Section 9 for further Package and Ordering Information)
A [T] [16] vee
PACKAGES COMMERCIAL RANGES MILITARY RANGES R ok
Ve = 5V £ 5%; Tp = 0°C to 70°C Ve = 5V £ 10%; T = -55°C to +125°C ! m ¢
A; E E 1
Plastic DIP N74S138N U N74LS138N e 73] 2
&[] 2] 5
&[] mg
Ceramic DIP | N74S138F . N74LS138F S54S5138F . S541L.S138F ~
7 [ 1] [10] 5
ano [B] 9)&
Flatpak S545138W e S54L.S138W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE @
PINS DESCRIPTION 54/74 54S/74S 54L.S/74LS
~ . IIH (uA) 50 20
Ag-A2 Address inputs L (mA) 20 -0.36
= = ) IiH (uA) 50 20
E4, E Enable (Active LOW) inputs
=2 na v P I (MA) -2.0 -0.36
. . i (uA) 50 20
Es Enable (Active HIGH) input WL (MA) 20 036
5.5 loH (uA) -1000 -400
0-7 Decoder ouputs loL (MA) 20 4/8(@
NOTE

a. The slashed numbers indicate different parametric values for Military/Commercial
temperature ranges respectively.
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FUNCTIONAL DESCRIPTION

TRUTH TABLE

The “138” decoder accepts three binary
weighted inputs (Ag,A1,A2) and when en- — — INPUTS —— — OETPUIS — — —
abled provides eight mutually exclusive E41 Eg Eg3 Ag A4 A2 0 1 2 3 4 5 6 7
active LOW outputs (0-7). The device fea-
tures three Enable inputs: two active LOW H X X X X X H H H . A HHH H
= = . X H X X X X H H H H H H H H
(E4,E2) and one active HIGH (E3). Every X X L X X X H H H H H H H H
output will be HIGH unless E1 and E2 are L L H L L L L H H H H H H H
LOW and E3z is HIGH. This multiple Enable L L H H L L H L H H H H H H
function all<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>