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54/7400

Numerical Index and Table of Contents

54/7400 Preduct Infarmation

S5400/N7400
56401/N7401
$5402/N7402
56403/N7403
55404/N7404
$5405/N 7405
55406/N7406
55407/N7407
55408/N7408
S6409/N7409
SB410/N7410
55411/N7411
55413/N7413
55416/M7416
56417/N7417
56420/N7420
56421/N7421
55426/N7426
55430/N7430
55437/N7437
S5438/N7438
55439/N7439
56440/N7440
N7441

55442/N7442
55443/N7443
56444/N7444
554456/N7445
N7446

N7447

N7448

56450/N5450
55451/N7451
$5453/N7453
55454/M7454
56460

N7460

S6470/N7470
$5472/N7472
56473/N7473
S64T4/N7474
55475/N7475
$5476/N7476
S§5477/N7477
55480/N7480
56483/N7483
S$5485/N7485
S6486/N7486
N7488

N7489

55490/N7490
$5491/N7491
55492/N7492
S5493/N7493
$5494/N7494

Quadruple 2-Input Positive NAND Gate

Quadruple 2-Input Positive MAMND Gate with Open Collector Qutput
Cuadruple 2-Input Positive NOR Gate

Cuadruple 2-Input Positive MAND Gate with Qpen Collector Qutput
Hex Inverter

Hex Inverter with Open Callector Output

Hex Inverter Buffer/Driver with Open Collector High Voltage Outputs
Hex Buffer/Driver with Open Collector High Voltage Outputs
Quadruple 2-Input Pasitive AND Gates

Quad 2-lnput AND Gate with QOpen Collector Qutputs

Triple 3-Input Pasitive NAND Gate

Triple 3-Input Positive AND Gate

Dual NAND Schmitt Trigger

Hex Inverter Buffer/Driver with Open Collector High Voltage Outouts
Hex Buffer/Drivar with Open Collector High Voltage Qutputs

Dual 4-Input Positive NAND Gate

Bual 4-input Positive AND Gate

Quad 2-Input High Voltage Interface NAND Gate

8-Input Positive NAND Gate

Quadruple 2-Input Positive NAND Buffer

Cuadruple 2-Input Positive NAND Buffer with Gpen Collector Qutput
Quadruple 2-Input Positive NAND Buffer with Open Collector Qutput
Qual 4-Input Positive NAND Buffer

BCD-To-Decimal Decoder/Driver with Blanking

BCD-To-Decimal Decoder

Excess 3-To-Decimal Decodar

Excess 3-Gray-To-Decimal Decoder

BCD-To-Decimal Decoder/Driver with 30V Qutput

BCD-To-Seven Segment Decoder/Driver with 30V Output
BCD-To-Seven Segment Decoder/Driver with 18V Qutput
BCD-To-Seven Segment Decoder/Driver

Expandable Dual 2-Wide 2-lnput AND-OR-Invart Gates

Expandable Dual 2-Wide 2-Input AND-OR-Invert Gates

Expandable 4-Wide 2-Input AND-OR-Invert Gate

4-Wide 2-lnput AND-OR-Invert Gate

Dual 4-Input Expander

Dual 4-Input Expander

Positive Edge-Triggered J-K Flip-Flops {AND Inputs)

J-K Master-Slave Flip-Flops (AND Inputs)

Dual J-K Master-Slave Flip-Flops

Dual D-Type Edge-Triggered Flip-Flops

Quadruple Bistable Latches

Dual J-K Master-Slave Flip-Flop with Preset and Ciear

Quadruple Bistable Latch

Gated Fu!l Adder

4-Bit Binary Full Adder {Look Ahead Carry)

4-Bit Magnitude Comparators

Quad 2-Input Exclusive OR Gate

256-Bit Read-Only Memory

64-Bit Raad/Write Memory {RAM)

Decade Counter

8-Bit Shift Register

Divide-By-Twelve Counter (Divide-By-Twe and Divide-By-Six)

4-Bit Binary Counter

4-Bit Shift Register {Parallel-In, Serial-Qut}

21
22
2-4
2-8
28
210
212
214
216
218
2-20
.22
2-24
2-26
2-14
2.18
2.28
2-30
2-32
2-34
2-36
236
2-36
2-38
2-40
242
2.44
2-46
2.48
2.50
2-50
254
258
268
260
280
262
2-64
2-66
2.68
270
272
2.75
2-77
2-79
2-81
2.85
2-84
288
290
2.92
2.94
2-96
2-98
2-100
2-102

1-1



54/7400 |Continued)

55495/N7495
S5498/N7496
$54100/N74100
554107/N74107
SB4121/N74121
N74122
554123/N74123
N74141
554145/N74145
5$84150/N 74160
554161/N74151
554152
§54163/N74153
S54154/N74154

554155/56/N74155/56

5b4167/N74157
564158/N74158
S54160/N74160
S64163/N74161
554152/N74162
584163/N74163
5564184/N74164
554165/N74166
554166/N74 166
554170/N74170
564175/N74175
SE4180/N74180
564181/N74181
554182/N74182
564192/M 74192
S64183/N74193
554194/N74194
584195/N74195
554198/N74198
S64199/N74199
S54HO0/N74HO0
S54HO1/NT4HDT
SB4HO4/N74HO4
564H05/N74H05
554H08/N74H08
Sb4H10/N74H1D
SBAH11/N74H
S54H20/N74H20
SBAH21/NZAH2Y
SS4H22/N74H22
S54H30/N74H30
S564H40/N74H40
S54HG0/N74H5E0
S64H51/N74H51
SBAHB2/N74H52
S54HB3/NTAHES
S54HBA/NTAHES
554H56/N74H55
S54H60

N74HB0
554H61/N74HEB1
$54H62

1-2

4-Bit Universal Shift Registers (Parallel-In, Paraliel-Qutj

B-Bit Shift-Registers {Parallel-In, Parallel Qut)

4-Bit Bistable Latches

Dual J-K Master-Slave Flip-Flops

Monostable Multivibrator

Retriggerahle Monostable Multivibrator with Clear

Dual Retriggerable Monostable Multivibrator with Clear
BCD-Ta-Decimat Dacoder/Driver

BCD-To-Decimal Decodar/Driver with 16V Qutput

16-Line To 1-Line Bata Selector /Multiplexer

B-Line To 1-Line Data Selector Multiplexer

8-Line To 1-Line Data Selector/Multipiexer

Dual 4-Line To 1-Line Data Selector/Multiplexer

4-Line Te 16-Line Deccder/Demultiplexer

Dual 2-Line To 4-Line Decoder/Demuitiplexer {(with Open Collector Output)
Quadruple 2-Input Data Selector/Multiplaxar

Quadruple 2-Input Data Selector/Multiplexer

Synchronous Decade Counter

Synchronous 4-Bit Binary Counter

Fully Svnchronpus Decade Counter

Fully Synchronous 4-Bit Binary Counter

8-Bit Paraltel-Dut Serial Shift Registers

Parallel-Load 8-Bit Shift Register

8-Bit Bhift Register

4x4 Register File

Quadruple D-Type Edge-Triggared Flip-Flops

8-Bit Odd/Even Parity Generator/Checker

High-Speed Arithmetic Logic

Lock-Ahead Carry Generatar

Synchronous Decade Up/Down Counter with Preset Inputs
Synchronous 4-Bit Binary Up/Down Counter with Preset Inputs
4-Bit Bidirectional Universal Shift Registers

4-Bit Paratlel-Access Shift Register

8-Bit Parallel-In, Parallel-Qut, Bidirectional Shift Register

8-Bit Parallel-In, Parallel-Out Shift Register {J-K Inputs to First Stage)
Quadruple 2-Input Positive NAND Gate

Quadruple 2-Input Positive NAND Gate with Opan Collector Qutput
Hex Inverter

Hex Inverter with Open Collector Qutput

Quadruple 2-Input Pasitive AND Gate

Triple 3-Input Positive NAND Gate

Triple 3-Input Positive AND Gate

Dwal 4-1nput Positive NAND Gate

Dual 4-1nput Positive AND Gate

Dual 4-1nput Positive NAMND Gate with Open Collector Qutput
B-Input Positive NAND Gate

Dual 4-Input Positive NAND Butfer

Expandable Dual 2-Wide 2-Input AND-OR-Invert Gate

Dual 2-Wide 2-1nput AND-OR-tnvert Gate

Expzandable 2-2-2-3-Input AND-OR Gate

Expandable 2.2-2-3-Input AND-OR-Invert Gate

4-Wide 2-Input AND-OR-Invert Gate

Expandable 2-Wide 4-input AND-OR-Invert Gates '
Dual 4-Input Expander {for use with 8564H50, $54H53, SB4H5SE Circuits)
Dual 4-Input Expander (for use with N74H50, N74H53, N74H55 Circuits)
Triple 3-Input Expander {for use with 554H52, N74H52 Circuits}
3-2-2-3- Input AND-OR- Expander {for use with §54H50, S54H53,
S54H56 Circuits)

2-104
2-106
2-108
2-110
212
2-116
2-116
2119
2-48
21121
2123
2126
2-128
2-130
2-132
2-136
2-136
2-138
2138
2-138
2-138
2-144
2-147
2149
2-161
2-155
2-158
2-160
2-164
2-166
2170
2-174
2-176
2-178
2-180
2-183
2-185
2-187
2-189
2-191.
2-193
2-195
2-197
2-199
2-201
2.203
2-205
2-208
2-207
2:209
2.211
2211
2-213
2-215
2-217
2.219

2-221



54/7400 (Continued}

N74HE2
SSAHT1/NT4HT
SBAHT2/NT74HT2
S564H73/N74H73
554H74/N74H74
SB4H76/N74H76
S54H101/N74H101
5B4H102/N74H102
S54H103/N74H1Q3
Sb4H106/N74H 106
SS4H108/N74H108
SE54500/N74500
S554503/N74503
554504/N74504
S$b450E/N74506
564510/N74510
5B4511/N745811
554515/N74515
S$54520/N74520
5B4522/N74522
554540/N74540
554864/N74564
564566/N74565
S54574/N74574
5545112/N745112
5545113/N745113
Sb45114/N 745114

5545133/N 745133
5645134/N745134
5645140/N745140
$645161/N745151
56451563/N745153
5645157/N745157
S5545168/N745158
$545174/N745174
S548175/N7458175
5545181/N745181
5545194/N745194
5545195/N745195
5645251/N745251
5545257/N745257

5b45258/N 745258

54/74174
MSI 8000/TTL

3-2-2-3-Input Expander {for use with N74H50, N?4H53, N74H5E Circuits)
J-K Master-Slave Flip-Flop (AND-CR inputs)

J-K Master-Slave Flip-Flap (AND [nputs)

Dual J-K Master-Stava Flip-Flop

Dual D-Type Edge-Triggered Flip-Flop

Dual J-K Master-Slave Flip-Flop with Preset and Clear

J-K Negative Edge-Triggered Flip-Flop with AND-OR Inputs {50MHz2)
J-K Neagative Edge-Triggered Flip-Flops with AND Inputs {80MHz}
Dual J-K Megative Edge-Triggered Flip-Flop {50MHz]

Dual J-K Negative Edge-Triggered Flip-Flop {(50MHz) with Preset and Clear
Dual J-K Negative Edge-Triggered Flip-Flop (50MHz)

Quadruple 2-{nput Positive NAND Gate

Quadruple 2-Input Positive NAND Gate with Open Collector Output
Hex Inverter

Hex Invertar with Qpen Collector Qutput

Triple 3-Input Pasitive NAND Gate

Triple 3-tnput Positive AND Gate

Tripte 3-Input Positive AND Gate with Qpen Collector Output

Dual 4-Input Positive NAND Gate

Dual 4-Inpit Positive NAND Gate with Qpen Cellector Dutput

Dual 3-Input Positive NAND Buffers

4-2-3-2-input AND-OR-Invert Gates

4.2-3-2-Input AND-QR-invert Gates with Open Collector Qutput

Dual D-Type Edge-Triggered Flip-Flop

Cual J-K Negative Edge-Triggered Flip-Flop

Dual J-K Nagative Edge-Triggered Flip-Flops (BOMHz) with Preset
Dual J-K Megative Edge-Triggered Flip-Fiops {80MHz) with Comman
Clock and Commaon Clear

13-Input NAND Gate

12-1nput NAND Gate with Tri-State Outputs

Dual 4-Input Positive NAND Line Drivers

8-input Data Sslectars/Multiplexers

Dual 4-Line To 1-Line Data Selectors/Multiplexers

CQuadruple 2-Line To 1-Line Data Selectors/Multiplexers (Non-Inverting)
Quadrupie 2-Line To 1-Line Data Selectors/Multiplexers {Inverting)
Hex D-Type Flip-Flops with Clear

Quadruple O-Type Flip-Flops with Clear

Arithmetic Logie Units/Function Generators

4-Bit Bidirectional Universal Shift Registers

4-Bit Parallel-Access Shift Registers

8-Input Data Selectors/Multiplexers with Tri-State Outputs

Quadruple 2-Line To 1-Line Data Setectors/Multiplexers with Tri-State
Qutputs (Non-inverting)

Ouadruple 2-Line To 1-Line Data Selectors/Multiplexers with Tri-State
Qutputs (Inverting)

Hex D-Type Flip Flop with Clear {Product Available)

MSI 8000/TTL Praduct And Ordering Information

8200
g20
8202
8203
8230
8231
8232
8233
8234

Dual 5-Bit Buffer Register

Dual 5-Bit Buffer Register with D Complement
10-Bit Buffer Register

1G-Bit Buffer Register with D Complement
8-Input Digital Multiplexer

B-Inpuy Digital Multiplexer

8 Input Digital Muitiplexer

Z-Input 4-Bit Digital Multiplexer

2-tnput 4-Bit Digital Multiplexar

2:223
2-225
2-227
2-229
2.231
2.233
2-235
2.237
2-239
2.241
2-244
2-247
2-247
2-249
2.249
2-251
2.253
2-253
2.254
2.256
2.258
2-260
2.260
2-262
2.264
2.266

2-266
2-268
2-269
2-258
2-270
2273
2-276
2-.276
2278
2.278
2.281
2-284
2-287
2-270

2-290

2-290

31

3-18
3-16
3-18
316
3-22
3.22
3.22
3-26
3-26

1-3



MS1 8000/TTL (Continued)

8235
8241

8242
8243
8250
8251

8252
8260
8261

8262
8283
8264
8266
8267
8268
8269
8270
8271

8273
8274
8275
8276
4277
8280
8281

8284
285
8288
8290
829

8292
8293
8TO1

8T04
8TOB
8T06
8109
8710
8Ti3
8114
8T1i56
8T16
8T20
8T22
8723
8T24
87128
8T26

2-Input 4-Bit Digital Multiplexer

Quad Exclusive-OR

Quad Exclusive-NOR

B-Bit Position Scaler

Binary-To-Octal Decoder

BCD-To-Decimal Decader

BCD-To-Decimal Decader

Arithmetic Logic Element

Fast Garry Extender

9-8it Parity Gengrator and Checker

3-Input, 4-8it Digital Multip!exer

3-Input, 4-Bit Digital Multiplexer

Z-input, 4-8it Digital Multiplexer

2Z-Input, 4-Bit Digital Multiplexer

Gated Full Adder

4-Bit Comparator

4-Bit Shift Register

4-Bit Shift Register

10-Bit Serial-!n, Parallel-Out Shift Register

10-Bit Parallel-1n, Serial-Qut Shift Register

Quad Bistable Latch

8-Bit Shift Register

Cual 8-Bit Shift Register

Presettable Decade Counter

Presettable Binary Counter

Binary Up/Down Counter

Decade Up/Down Counter

Divide-By-Twelve Counter

Presettable High Speed Decade Counter

Presettable High Speed Binary Counter

Presettable Low Power Decade Counter

Presettable Low Power Binary Counter

*Nixie Decoder/Driver

Seven Segment Decoder Display Drivar (Active Low Cutputs)
Seven Segment Decoder Display Driver (Active High Outputs)
Seven Segment Decoder/Display Driver {Active High Qutputs)
Quad Bus Driver {Tri-State Qutputs)

Quad D-Type Bus Flip-Flop {Tri-State Outputs)

Dual Line Driver

Triple Line Receiver/Schmitt Trigger

Dual Communications EIA/MIL Line Driver

Dua! Communications EIA/MIL Ling Receiver
Bidirectional Monastable Multivibrator [Differential Input)
Retriggerable Monostable Multivibrator

Dual Line Driver for IBM 360/370 Interface

Triple Line Receiver for 1BM 360/370 Interface

Dual MOS Sense Amplifier with Latch {Tri-State Outputs)
Chisad Bus Driver/Receiver {Tri-State Qutputs)

SCHOTTKY 825 MSI INFORMATION

82530
82531
82532
82533
82534

8-Input Digital Multiplexer
8-Input Bigital Multiplexer
8-Input Digital Multiplexer
2-input, 4-Bit Digitat Multiplexer
2-Input, 4-Bit Digital Multiplexer

* Nixie is a Burroughs Company tradermark

14

3.26
331
3-31
335
3-39
3-39
3.39
343
349
363
3-57
357
363
3.63
3.67
371
373
373
379
3-80
3-82
385
3-89
390
3-90
3.96
396
3-100
3-106
3-106
3112
3-112
3118
3-120
3124
3128
3132
3-136
3-140
3-143
3-147
3-160
3-154
3-159
3-181
3168
3-169
3-173

3177

3-178
318D
3-180
3181
3-18)



SCHOTTKY 825 MSI INFORMATION {Continued)

82541
82542
82850
82552
82562
82566
82567
825870
8287
82590
82891
82582/83

BIPOLAR MEMORY

8204
8205
8220
8223
8224
8225
§228
82506
82507
82516
82517
82521
82523
82526
82529
825123

Quad Exclusive-OR Element

4-Bit Quad Exclusive-NOR

Binary-to-Octal Decoder

BCD-to-Decimal Decoder

9-8it Parity Generator and Checker

Z-Input, 4-Bit Digital Muitiplexer

2-Input, 4-Bit Digital Multiplexer

4-8it Shift Register

4.Bit Shift Register

Presettable Very High Speed Decade Counter
Presettable Very High Speed Binary Counter
BCOD Arithmetic Unit/BCD Adder

2048-Bit Bipolar ROM {256x8)

4096-Bit Bipolar ROM {512x8)

8-Bit Content Addressahle Memory {4x2 CAM)

256-Bit Bipolar Field-Programmable ROM {32x8 PROM)

266-Bit Bipolar ROM {32x8|

64-Bit Bipolar Scratch Pad Memory {16x4 RAM}

4096-8it Bipolar ROM {1024x4)

256-Bit Bipolar RAM {266x1 RAM Tri-State)

266-Bit Bipolar RAM {256x1 RAM Open Collector)

256-Bit Bipolar RAM {266x1 RAM Tri-State)

266-Bit Bipolar RAM {256x1 RAM Open Callector)

64-Bit Bipolar High Speed Write-While-Read RAM (32x2)

266-Bit Bipolar Programmable ROM {32x8 PROM Qpen Collector)
1024-Bit Bipolar Programmable ROM (256x4 PROM Open Collector)
1024-Bit Bipolar Programmable ROM {256x4 PROM Tri-State Qutputs)
256-Bit Bipolar Programmable ROM {32x8 PROM Tri-State)

Bipolar Memory Ordering Information

ECL 1,000/10,000

ECL 1,000/10,000 Product Information

1004
1005
1006

1010
1019

1012
1013
1014
1015
1016
1017
1024
1025
1027
1033
1039
1068
10100
10101

Dual 4-Input Gate (2 QR Outputs with Pulldowns/ 2 NOR Qutputs
with fulldowns}

Dual 4-Input Gate (2 OR Outputs with Pulldowns/ 2 NOR Outputs
without Puildowns)

Cual 4-input Gate (2 QR Qutputs with Pulldowns/ 2 NOR Qutputs
without Pulldowns)

Quad 2-Input Gate {4 NOR Qutputs with Pulldowns)

Quad 2-Input Gate {2 NOR Outputs with Puildowns/ 2 NOR Qutputs
without Pulldowns)

Quad 2-input Gate (4 NOR Quiputs without Pulldowns}

AC Coupled J-K Flip-Flop (85 MHz Typ.}

Dual R-5 Flip-Flop (Positive Clock)

Dual R-5 Flip-Flop iNegative Clock}

Dual R-S Flip Flop iSingle Rail} {D-Type}

Dual Level Translator {TTL/DTL to ECL)

Dual 2-Input Expandahle Gate

Dual 4-5-Input Expander

AC Coupled J-K Flip-Flop {120 MHz Typ.)

Dual R-5 Flip-Flop (Single Rail, Negative Clock)

Quad Level Translator (ECL to TTL/DTL}

Quad ECL to TTL Translator

Quad 3-Input NQR Gate

Quad 2-lnput OR/NOR Gate {Complementary Qutputs)

3-183
3-185
3-186
3-186
3-188
3-190
3-190
3-192
3192
3-193
3193
3-198

41
41

4.3

48

an
4.15
418
4-20
420
4.22
4.22
4-24
4-27
4-30
4-30
4.27
4-34

5-1

5-2

52
6.2

5.2
5-2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5-2
52
513
5.25
626

1-B




ECL 1,000/10,000 (Continued)

10102
10105
10106
10107
10709
10110
10111
10112
10113
10118
0118
0117
10118
16118
10121
10124
10125
10130
10131
10132
10133
10134
10136
10137
10141
10160
101861
10162
10164
10170
10171
10172
10173
10174
10181
10210
10211
10212

LINEAR

Linear Product Infarmation
501
510
B11
515
516
526
527
529
531
PAZ39
536
540
550
655
560
661

1-6

Quad 2-Input NOR Gate

Triple 2.3-2 OR/NOR Gate

Triple 4-3-3 NOR Gate

Triple Exclusive OR/NOR Gate

Dual 4-5-fnput OR/MOR Gate

Dual 3-Input 3-Output OR Gate

Dual 3-Input 3-Cutput NOR Gate

Dual 3-input 1 OR/2 NOR Output Gate

Quad Exclusive OR {with Enable)

Quad Cifferential Line Receiver

Triple Differential OR/NOR Line Receiver

2Wide 2, 3-input OR-AND/QOR-AND-INVERT Gate

Dual 2-Wide 3, 3-input OR-AND Gate

4Wicle 4, 3, 3, 3-Input OR-AND Gate Dual

4-Wide 3, 3, 3, 3-Input CR-AND/OR-AND-INVERT Gate
Quad Differential Line Griver/Quad TTL to ECL Translaior
Quad Differential Line Receiver/Quad ECL to TTL Translator
Dual D-Type Latch

Dual D-Type Master-Slave Flip-Flop

Cual Mualtiplexer-Lateh (with Reset)

Quad O-Type Latch {with Gatod Outputs)

Dual Multiplexer-Latch (with Independent Selects)
Universal Hexadecimal Counter

Univetsal Decimal Counter

4-Bit Universal Shift Register

12-Bit Parity Checker-Generator Circuit

1 of B Demultiplexer/Decoder {Selected Output is Low)

1 of B Demultiplexer/Decoder {Sefected Dutput is High}

B Line to 1 Line Multiplexer {with Enable)

9-Bit Parity Circuit (with 2 Carry Inputs}

Cual 1 of 4 Demultiplexer/Decoder {Selected Qutput is Low}
Dual 1 of 4 Demultiplexer/Decoder {Selected Output is High)
Quad 2 to 1 Multiplexer-Latch

Dual 4 Ling to 1 Line Multipfexer (with Enable)

4-Bit Arithmetic Logic Unit/Function Generator

Dual 3-input Triple OR Output High Perfarmance Gale

Dual 3-input Triple NOR Output High Parformance Gate

Dual 3-lnput Twe NOR/One OR Output High Performance Gate

Video Amplifier

Cual Differential Amplifier

Cual Differential Amplifier
Differential Amplifier
Operational Amplifier

Analog Voltage Comparator

High Speed Voltage Comparator
High Speed Voltage Comparator
High Slew Rate Operational Amplifier
Dual Low Moise Preamplifier
FET Input Operational Amplifier
Powrer Driver

Precision Voltage Regulatar
Timer

Phase Lockgd Loop

Phase Locked Loop

5-28
5-30
5-32
5-34
5-36
538
5-40
5-42
5.44
5-46
5-48
5-50
5.52
5-54
5.56
558
5-59
5-60
5-63
5-67
5-69
5-71
5-73
5-73
5.74
5-75
5-76
578
5-80
5-§2
5-83
5.85
5.87
5-89
5-1
5-94
5-94
5-04

B-1

§-3

6-6

6-7

89

6-12
6-14
6-16
6-20
6-24
6-30
6-32
6-36
6-44
6-49
6-56
6-61



LINEAR (Continued)

662

b6s

b66

567

592
LAT09
1#ATI10
AT
nA723
uATI3
MuATAQ
eA741
uA7a?
MAFAB
ULNZ2113
B070/71/72
s070
5071
5072
6656
5658
5596
SN7520
SN7621
SN7522
SN7623
SN7524
SN7525
76450
75451
DMB8B0
LM 1014
LM107
LM107
LM109
LM201A
Lv2m
LM 207
LM209
LM301A
LM 307
LM308
Definition of Terms

MQS

MOS Product Information
1103

11031

2000
2010
2400
2441
2454
2461
2462
2501

Phase Locked Loop

Phase Locked Loop

Functicn Generator

Tone Decodar Phase Locked Laop
Video Amplifier

Qperational Amplifier

Differential Voltage Comparator

Dual Voltage Comparator

Precision Voltage Regutator

Differential Video Amplifier

FET Input Operational Amplifier

High Performance Operational Amplifier
Dual Operational Amplifier

High Performance Operational Amplifier
FM Detector and Limiter

Television Chroma System

Chroma Signal Processor

Chroma Amplifier

Chroma Demodulator

Internally Compensated Qperational Amplifier
Oual Operational Amplifier

Balanced Modulator-Demodulator

Dual Core Memory Sense Amplifier
Dual Core Mamory Sense Amplifier
Dual Core Memory Sense Amplifier
Dual Core Memory Sense Amptifier

Dual Core Memory Sense Amplifier
Dual Core Memory Sense Amplifier
Dual Peripheral Driver

Dwal Peripheral Driver

High Voltage 7-Segment Decoder/Driver
High Performance Operational Amplifier
High Performance Amplifiar

General Purpose Operational Amplifier
Fiva Voit Regulator

High Performance Operational Amplifier
High Parformance Ampiifiar

General Purpose Operational Amplifier
Five Volt Regulator

High Perfarmance Operational Amplifier
General Purpose Operational Amplifier
Five VoIt Regulator

Fully Decoded Random Access 1024-Bit Dynamic Memory
{300ns Access Time)

Fully Decoded Random Access 1024-Bit Dynamic Memory
{150ns Access Time)

Cual Static Shift Reqisters

Dual 100-Bit Static Shift Register DC To 3MHz

Fuily Decoded 1024 and 2048 Static Read Only Memories

Fully Decoded 1024 Static Read-Only Memory (256x4}

Fully Decoded 1024 Static Read-Only Memaory (128x8) (256x4}
Fully Decoded 2048 Static Read-Only Memory {256x8) {512x4})
Fully Decoded 2048 Static Read-Only Memory (512x4)

Fully Decoded 256x 1 Static Random Access Memory

6-66

8-72

677

6-81

6-21

6-97

6-99

6-101
6-103
6108
6-113
6-11%
6-119
6-124
§-128
6-134
6-136
6-138
6-140
6-142
6-148
6-147
6-149
6-149
6-142
6-149
6-148
6-149
g-157
6-169
8-161
6-164
6-169
6-175
6-179
6-164
6-169
6-175
6-179
6-164
6-175
6-179
6-183

71

721
7-26
7-29
7-32
7-39
7-39
739
7-39
7-48

17



MOS {(Continued)

25L01 Fully Decoded 256x 1 Static Random Access Memory (Low Power) 7563
2502 Quad 256-Bit Capacity Multiplexed Dynamic Shift Register 767
2603 Bual 512-Bit Capacity Multiplexed Dynamic Shift Register 7-57
2504 Single 1024-8Bit Capacity Multiplexed Dynamic Shift Register 757
2505 512-8it Recirculating Dynamic Shift Registers 7-62
2506 Cual 100-Bit Dynamic Shift Register {(Bare Drain} 7-68
2507 Dual 100-Bit Dynamic Shift Register {7.5K Pulldown Resistor} 7-68
2508 Tri-State Qutput Dual 50-Bit Static Shift Register 173
2510 Tri-State Output Cual 100-Bit Static Shift Register 713
2511 Tri-State Qutput Dual 200-Bit Static Shift Register 7-73
2212 1024-Bit Recirculating Dynamic Shift Register 7-62
2513 High Speed 64x7x%5 Character Generator 7-80
2516 High Spead B4x6x8 Static Character Generator 7-88
2517 Gual 100-Bit Dynamic Shift Register (20K Pulldown Resistor) 7-68
2518 Hex 32-Bit Static Shift Registers 7-96
2519 Hex 40-Bit Static Shift Registers 7-96
2521 Cual 128-Bit Static Shift Register 7-102
2522 Dual 132-Bit Static Shift Register 7102
2624 512-Bit Recirculating Dynamic Shift Registers 7-108
2625 1024-Bit Recirculating Dynamic Shift Registers 7-108
2526 High Speed 64x9x9 Static Character Generator 7113
2527 Dual 266-Bit Static Shift Registers 7-118
2528 Dual 250-Bit Static Shift Registers 7-118
2529 Dual 240-Bit Static Shift Registers 7-118
2530 High Speed 512x8 Static Read-Only Memory 7-124
2532 Quad B0-Bit Static Shift Register 7-127
2533 1024-Bit Static Shift Register 7131
25315 Universal Asynchronous First-In, First-Out Buffer Register 7-135
2536 Universal Asynchronous Receiver Transmitter {UAR-T) 7-139
2548 Fully Decoded, 2048-Bit Random Access Memory 7-147
2530 8192-Bit High Speed Static Read-Only Memory 7-151
2602 Fully Decoded 1024-Bit Static Random Access Memary

{1us Access and Cycle Time) 7-158
26021 Fully Decoded 1024-Bit Static Random Access Mamory

{600ns Access and Cycle Timae) 7-158
2400 Series Custorn Coding Information 7-181
2513 Static Character Generator Custom Coding Information ' 7172
2516 Static Character Generator Custom Coding Information 7-184
2430 High Speed 512xB Static Read-Only Memary Programming Information 7-196
2526 High Speed B4x9x9 Character Generator Programming Information 7187
2526 Applications Memo 7-200
2602 Applications Memao 7-204
Standard ROM Codes 7-208

SIGNETICS PACKAGES

B PACKAGE 14-Lead Dual In-Line, Molded 81
B PACKAGE 16-Lead Dual In-Line, Molded 81
DA PACKAGE TO-3 Salid Header 8-2
DB PACKAGE TCO-6 Solid Header 82
F PACKAGE 14-l.ead Dual In-Line Cerdip 83
F PACKAGE 16-Lead Dual In-Line Cerdip 83
F PACKAGE 24-Lead Dual In-Line Cerdip 84
| PACKAGE 14-Lead, Dual In-Line Ceramic B4
| PACKAGE 16-Lead, Dual In-Line Ceramic 8-5
| PACKAGE 18-Lead, Dual In-Ling Ceramic 25
| PACKAGE 22-Lead, Dual In-Line Cetamic 86
| PACKAGE 24-Lead, Dual In-Line Ceramic 56

1-8



SIGNETICS PACKAGES (Continued)

| PACKAGE 28-Lead, Dual In-Line Ceramic 87
I PACKAGE 40-Lead, Dual In-Line Ceramic 8-7
K PACKAGE 10-Lead, TO-5 Header, Short Can 28
L PACKAGE 10-Lead, TO-b Header, Tall Can 8-8
N PACKAGE 24-Lead, Dual In-Line, Moldad 89
NX PACKAGE 24-Lead, Dual In-Line, Molded iR
Q PACKAGE 1D-l.ead Flat, Ceramic 8-10
Q PACKAGE 14-Lead Flat, Ceramic 810
A PACKAGE 16-Lead Flat, Ceramic 211
Q PACKAGE 24-Lead Flat, Ceramic 811
T PACKAGE 8-Lead TO-5 Header 8-12
W PACKAGE 8-Lead, Dual In-Line, Malded 812
W PACKAGE 10-Lead Fiat, Cerpac g2-13
W PACKAGE 14-Lead Flat, Cerpac 813
W PACKAGE 16-Lead Flat, Cerpac B8-14
XA PACKAGE 18-Lead, Dual In-Line, Molded 814
XC PACKAGE 22-Lead, Dual In-Ling, Molded 8-156

RELIABILITY INFORMATION

SUPR DIP Program 817
Digital Sure 883 Program 821
Linear Sure 883 Program B-23
MOS Sure 883 Program 8-28

INDUSTRY CRQSS REFERENCE 83






FUNCTIONAL INDEX AND TABLE OF CONTENTS
Product No. Name
ARITHMETIC ELEMENTS

54/7480 Gated Full Adders

54/7483 4-Bit Binary Full Adders

54/7485 4-Bit Magnitude Comparators

54/7486 Quadruple 2-input Exclusive-OR Gates

B241 Quad Exclusive QR

8242 Quad Exclusive NOR

8260 Arithmetic Logic Element

8261 Fast Carry Extender

8262 9-Bit Parity Generator and Checler

8268 Gated Full Adder

8269 4-Bit Compargstor

82562 9-Bit Parity Generator and Checker
82582/83 BCD Arithmetic Unit/BCD Adder

10160 12-Bit Parity Checker-Generator Circuit
10170 9-Bit Parity Gircuit {with 2 Carry lnputs)
10181 4.Bit Aritbhmetic Logic Unit/Function Gencrator
B4/74180 8-Bit Odd-Even Parity Generators/Checkers
b4/74181 4-Bit Arithmetic Logic Unit 1ALU} and Function Generators
54/74182 Look-Ahead Carry Goenerators {for ALW)
5545181/MN745181 Arithmetic Legic Units/Function Generators
CHARACTER GENERATOR

2613 High Speed 84x7x5 Character Generator
2516 High Speed B4x8x8 Character Generator
2526 High Specd 64x9x9 Static Character Ganerator
COMMUNICATIONS CIRCUITS

8017 Video Amplifier

532 Video Amplifier

UAZ33 Differential Video Amplifier

511 Dual Differential Amplifier

515 Differential Amplifier

510 Dual Differential Amplifier

PA23% Bual Low Naise Preamplifier

5696 Balanced Modulator-Demodulator

76450 Dual Peripheral Driver

758451 Dual Peripheral Driver

DMBBB0 High Yoltage 7-Segment Decoder/Driver

COMPARATORS and SENSE AMPLIFIERS

6526 Analog Voltage Comparatar

6527 High Speed Voltage Comparator
529 High Speed Voltage Comparator
HATZIO Differential Voltage Cornparator
pAT1 Dual Voltage Comparator

SN7520 Duzl Core Memory Sense Amplifier
SN7821 Dual Core Memory Sanse Amplifier
SM7522 Dual Core Memory Sense Amplifier
SN7523 Dual Core Memory Sense Amplifier
SN7524 Duai Core Memaory Sense Amplifiar
SN7526 Dual Core Memory Sense Amplifier

CONSUMER CIRCUITS

540 Power Driver
565 Timer

Product Line

654/74
B4/74
B4/74
54/74
MSI/TTL 8000
MSI/TTL BDGO
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000

ECL
ECL
ECL
54/74
b4/74
54/74
54774

MOS
MOS
MOs

LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR

LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LiNEAR
LINEAR
LINEAR

LINEAR
LINEAR

Page Mo.

2.81
2.85
2.84
2-88
3.31
331
3-43
3-49
353
3-67
371
3-188
3198
575
5-82
5-91
2-158
2-160
2.164
2.281

7-80
7-88
71137

6-3
6891
6-108
67
6-9
6-5
6-30
6-147
6-157
6-159
6-161

6-14
6-16
5-20
6-99
§-101
6-149
5-149
6-149
6-149
6-149
6-149



CONSUMER CIRCUITS {Continued}

5070/71/72 Television Chroma System

5070 Chroma Signal Pracessor

5071 Chroma Amplifier

5072 Chroma Demaodulatar

ULNZ111 Fi Detector and Limiter

COUNTERS

54/7490 Decade Counters

54,7492 Divide-by-Twelve Counters

54/7493 4-Bit Binary Counters

8280 Presettable Decade Counter

823 Presettable Binary Counter

8284 Binary Up/Down Counter

8285 Decade Up/Down Counter

5288 Divide-by-Twalve Counter

8290 High Speed Presettable Decade Counter
8297 High Speed Presettable Binary Counter

8292 Low Powoer Presettable Decade Counter
8293 Low Power Presettable Binary Counter
82590 Presettable Very High Speed Decade Counter
8253 Presettable Very High Speed Binary Counter
107386 Universal Hexadecimal Counter

10137 Universal Decimal Counter

54,/74160 Synchronous Dacade Counter

654,/74161 Synchronous 4-8it Binary Counters
B4/74167 Fulty Synchronous Drecade Counter
54/74163 Fuily Synchronous 4-Bit Binary Counter
BA/74192 Synchronous Up/Down Decade Counters {Two Clock Lines)
24/74193 Synchronous Up/Down 4-Bit Binary Counters {Twa Clock Lines)

DECODERS/DEMULTIPLEXERS

54/7442 BCD-to-Decimal Decoders

54/7443 Excess-3-to-Decimal Decoders

54/7444 Excess-3-Gray-1o-Decimal Decoders

82550 Binary-to-Octal Decoder

82552 BCD-to-Decimal Decoder

10161 1 of 8 Demultiplexer/Decoder {Selected Output is Low)
10162 1 of & Demultiplexer/Decoder {Selected Output is High)
10171 Dual 1 of 4 Demultiplexer/Decoder {Selected Qutput is Low)
10172 Cual 1 of 4 Demultiplexer/Decoder (Selected Output is High}
54/74164 4-Line to 18-Line {1 of 16) Decoders/Demultiplexers
54/74155 Dugl 2-Line to 4-Line Decoders/Demultiplexers

54/74156 Dual 2-Line te 4-Line Decoders/Demultiplexers (w/Open

Collector output}

DECODERS/DRIVERS

8250 Binary-to-Octal Decoder

8261 BCD-to-Decimal Decoder

8252 BCD-to-Decimal Decoder

8TO1 Nixie" Decader/Driver {68V, bmA)

87104 Seven-Segment Decoder/Driver {Active low -40mA
current sink}

8T05 Seven-Segment Decoder/Driver {Active high -2.5mA
current source)

8T06 Seven-Segment Decoder/Driver {Active high -bare collector)

7441 BCD-to-Decimal Decoders/Drivers with Blanking

1-12

LINEAR
LINEAR
LINEAR
LINEAR
LINEAR

54/74

54/74

54/74
MSI/TTL 8000
MSI/TTL 8000
MSH/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSi/TTL 8000
MSI/TTL 8000
MSI/TTE 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
ECL

ECL

54/74

54/74

54/74

54/74

54/74

54/74

54/74

54/74

54/74
MSI/TTL 8000
MSI/TTL 8000
ECL

ECL

ECL

ECL

54/74

54/74

54/74

MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSLTTL 8000

MSHTTL 8000
MSH/TTL 8000

MSI/TTL 8000
54/74

6-134
6-136
6-138
6-140
5128

2-94
2.98
2100
3-90
3-90
3-96
3-96
3-100
3-106
3-108
3112
3-112
3-193
3-193
573
5-73
2-138
2-138
2-138
2-138
2-166
2170

2-42
2:43
2:46
3-186
3-186
5.76
5-78
5-83
5.85
2.130
2-132

2-132

3-39
3-39
339
3-118

3-120
3-124

3128
2-40



DECODERS/DRIVERS {Continued}

4/7445
54/74145
7446
7447
7448
74141

EXPANDERS

5460
7460
E4HG0
14HG0
54/74H61
54HG2
74HE62

FLIP-FLOP/LATCHES

1013
1014
1015
1016
1027
1033
54/7470
54/7472
54/7473
54/7474
54/7475
64/7478
54/7477
54/74H71
64/74H72
54/74H73
54/74H74
54/74H 76
MN74574
8275
10130
10131
10132
10133
10134
10173
54/74100
54/74107
54174121
5474122
54/74123
54/74175
54/74H101

54/74H102

54/74H103
54/74H1086

BCD-to-Decimal Decaders/Drivers with 30V Dutput
BCD-to-Decimal Decoders/Drivers with 18Y Qutput

BCD-to-Seven-Segment Decoders/Drivers with 30V Qutput
BCD-to-Seven-Segiment Decoders/Drivers with 15V Qutput

BCD-to-Seven-Segment Decoders
BCD-to-Decirmal Decader/Driver

Dual 4-Input Expander

Cual 4-Input Expander

Dual 4-Input Expander

Dual &Input Expander

Triple 3-1nput Expanders
3-2-2-3-1nput AND-OR Expander
3-2-2-3-Input Expander

AC Coupled J-K Flip-Flop (86MHz Typ.)

Dual R-5 Flip-Fiop (Positive Clock)

Giual R-S Flip-Flop (MNegative Clock}

Dual R-5 Flip-Flop {Single Rail) {D-Type}

AC Coupled J-K Flip-Fiop (120MHz Typ.)

Dual R-S Flip-Flop (Single Rail, Negative Clock}
Positive Edge-Triggered J-K Flip-Flops (AND Inputs)
J-K, Master-Slave Flip-Flops (AND inputs)

Cual J-K Master-Slave Flip-Flops

Dual D-Type Edge-Triggered Flip-Flops

Quadruple Bistable Latches

Dual J-K Master-Slave Flip-Flops w/Preset and Clear
Quadruple Bistabie Latches

J-¥ Master-Slave Flip-Flop (AND-QR Inpuits)

J-K Master-Slave Flip-Flops {AND Inputs)

Dual J-K Master-Slave Flip-Flops

Dual D-Type Edge-Triggered Flip-Flops

Dual J-¥ Master-Slave Flip-Flops w/Preset and Clear
Dual D-Type Edge-Triggered Flip Flops

Quad Bistable Latch

Dual D-Type Lateh

Dual D-Type Master-Slave Flip-Flop

Dual Multiplexer-Latch (with Reset)

Quad D-Type Latch {with Gated Qutputs)

Dual Multiplexer-Latch {with Independent Selects}
Quad 2 te 1 Multiplexer-Latch

8-Bit Bistable Latches

Dual J-K Master-Slave Flip-Flops (Ve -14, Gnd -7}
Monostable Multivibratars

Retriggerabie Monostable Multivibrators w/Clear
Dual Retriggerable Monostable Multivibrators w/Clear
Quadrupte D-Type Edge-Triggered Flip-Flops

J-K Megative Edge-Triggered Flip-Flop with AND-OR
Inputs {S0MHz)

J-K Negative Edge-Triggered Flip-Flops with AND inputs

{60MHz}

Dual J-K Negative Edge-Triggered Flip-Flops {50MHz}
Dual J-K Negative Edge-Triggered Flip-Fiops (60MHz}
w/Preset and Clear

64/74
54/74
54/74
54/74
64/74
84/74

64/74
654/74
54474
54/74
54/14
54/74
54/74

ECL
ECL
ECL
ECL
ECL
ECL
54/74
54/74
54/74
64/74
54/74
54/74
54/74
54/74
54/74
54/74
54/74
64/74
54774
MSI/TTL 8000
ECL
ECL
ECL
ECL
ECL
ECL
54/74
Bd4/74
54/74
54/74
54174
b4/74

54/74

54/74
54/74

54/74

2.48
2-48
2-50
2.50
2.64
2118

2.62
2-64

2.215
2.217
2.219
2.221
2-223

6-11
b-11
B-11
511
5-11
611
2.66
2-68
270
2.72
2-75
2-50
250
2.225
2-227
2.229
2-231
2-233
2-262
3-82
5-60
5-63
5-67
5-69
&.71
5-87
2-108
2110
2112
2116
2116
2-118

2-235

2-237
2.239

2:241



FLIP-FLOP/LATCHES {Continued)

54/74H108

SB545112/N?45112
5545113/N745113

SB45S114/N745114

5b45174/N745174
SB4517B/N745175

GATES/BUFFERS
1004

1005

1008

1016
1011

1012
1024
1025
54/7400
64/7401

54/7402
54/7403

54/7404
54/7405
54/7406

54,/7407
54/7408
54/7409
54/7410
54,7411
54/7413
54/7416

54/7417
54/1420
54/7421
54,/7426
54,7430
54,/7437
54/7438

54/7439

54/7440
54/7450
54/7451
54/7453
54/7454
54/74H00

1-14

Dual J-K Negative Edge-Triggered Flip-Flops {(80MHz)
(Commaon Clock)

Dual J-K Negative Edge-Triggered Flip-Flop

Bual J-K Megative Edge-Triggered Flip-Flops {80MHz)
with Preset

Oual J-K MNegative Edge-Triggerd Flip-Flops (B0MHz)
w/Common Clock and Commaon Clear

Hex D-Type Flip-Flaps with Clear

Quadruple B-Type Flip-Flops with Clear

BDual 4-Input Gate {2 OR Qutputs with Pulldowns/2 NOR Qutputs

with Pulldowns

Dual 4-lnput Gate (2 OR Qutputs with Pulldowns/2 NOR Cutputs

without Pulldowns}

Cual 4-Input Gate {2 OR Cutputs with Pulldowns/2 NOR Qutputs

without Pulldowns)

Quad 2-fnput Gate {4 NOR Outputs with Pulldowns)
Cuad 2-Input Gate {2 NOR Outputs with Pulldowns/2 NOR
Cutputs without Pulldowns)

Cuad 2-input Gate (4 NOR Qutputs without Pulldowns)
Dual 2-Input Expandabie Gate

Dual 4-5-Input Expander

Quadruple 2-input Positive NAND Gates

Quadrupls 2-Input Positive NAND Gates (w/Open-
Collector Output)

Quadruple 2-Input Positive NOR Gates

Quadruple 2-Input Positive NAND Gates (w/Open-
Collector Qutput)

Hex Inverters

Hex Inverters {w/Open-Coltector Qutput)

Hex Inverter Buffers/Drivers (w/Open-Callectar High-
Voltage Qutput)

Hex Buffers/Drivars {w/Open-Collactor High Voltage Output
Quadruple 2-Input Positive AND Gates

Quadruple 2-Input Positive AND Gates

Triple 3-Input Positive NAND Gates

Triple 3-Input Positive AND Gate

Dual NAMD Schmitt Trigger

Hex Inverter Buffers/Orivers (w/Open-Collectar High-Vol tage
Qutput)

Hex Buffers/Drivers {w/Qpen-Collectar High Voltage Output)
Dunl 4-1nput Positive MAND Gates

Duai 4-Input Positive AND Gate

Quadruple 2-input High-Yoltage I nterface NAND Gates
B-input Positive NAND Gates

Quadruple 2-Input Positive NAND Buffers

Quadruple 2-Input Positive NAND Buffers {w/Open
Collector Quiput}

Quadruple 2-{nput Positive NAND BuHer [w/Opean
Collector Output)

Dual 4-Input Positive NAND Buffers

Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gates
Dual 2-Wide 2-Input AND-OR-INVERT Gates
Expandable 4-Wide 2-Input AND-OR-INVERT Gates
4-Wide 2-Input AND-OR-INVERT Gates

Quadruple 2-Input Positive NAND Gates

54/74
54/74

54/74

54/74
54/74
54/74

ECL

ECL

ECL
ECL

ECL
ECL
ECL
EGL
54/74

54/74
54/74

54/14
54/74
54/74

54/74
54/74
54/74
84/74
54/74
54/74
54/74

54/74
54/74
54/74
54/74
54/74
54/74
54/74

54/74

54/74
54/74
54/74
54/74
54/74
54/74
54/74

2.244
2-264

2-266

2-286
2-278
2-278

511
511

511
511
511
5-11
22

24
26

2.8
230
2.12

214
216
218
220
2.22
224
2-26

2-14
218
2.28
230
2-32
2-34
2-36

2-36

2.36
2.38
2-98
2.58
260
260
2-183



GATES/BUFFERS (Continued}

84/74HD Quadruple 2-Input Positive NAND Gates (w/Open
Collector Output)

54/74H04 Hex inverters

54/74H05 Hex Inverters {w/Open Collector Cutput)

54/74H08 Quadruple 2-Input Positive AND Gate.

Ea/74H10 Triple 3-Input Positive NAND Gates

54/74H11 Triple 3-Input Positive AND Gatas

54/74H20 Dual 4-1nput Positive NAND Gates

B4/TAHZY Cual 4-nput Positive AND Gates

54/74H22 Dual 4-Input Positive NAND Gates {w/Open Collector Qutput)

54/74H30 B-input Positive NAND Gates

54/74H40) Dual 4-Input Positive NAND Buffers

54/74H50 Expandable Dual 2-Wide 2-Input AND-OR-INVERT. Gates

54/74H51 Dual 2-Wide 2-Input AND-QR-INVERT Gates

84/74HB2 Expandatle 2-2-2.3-Input AND-OR Gates

54/74H53 Expandable 2-2-2-3-Input AND-QR-INVERT Gates

54/74H54 4-Wide 2-Input AND-OR-INVERT Gates

94/74H55 Expandable 2-Wide 4-1nput AND-OR-INVERT Gates

S54500/N74500 Quadruple 2-Input Positive NAND Gate

554503/N74503 Quadruple 2-Input Positive NAND Gate {w/Open
Collector Qutput}

554504/N74504 Hex Inverter

§54506/M 74505 Hex Inverter (w/QOpen Collectar Qutput)

564510/N74510 Triple 3-input Positive NAND Gate

N74511 Triple 3-Input Positive AND Gate

N74515 Triple 3-input Positive AND Gate |w/Qpen Coilector Output)

S54520/N74520 Dual 4-Input Positive NAND Gate

S54822/N74522 Dual 4-Input Positive NAND Gate (w/Qpen Collector Qutput)

§54540/N 74540 Dual 4-Input Positive NAND Buffers

MN74564 4-2.3-2-Input AND-OR-Invert Gates

MN74568 4-2-3-2-Input AND-OR-Invert Gates (W/Open Collector Qutput)

§548133/N745133 13-Input NAND Gate

5545134/N745124 12-Input NAND Gate {w/Tri-State Quiputs)

5545140/N745140 Dual 4-1nput Positive NAND Line Drivers

82541 Quad Exclusive-OR Element

82542 4-Bit Quad Exclusive-NOR

10100 Quad 3-Input NOR Gate

10 Quad 2-Input OR/NOR Gate {(Complementary Outputs)

10102 Quad 2-Input NOR Gate

10108 Triple 2-3-2 OR/NOR Gate

10106 Triple 4-3-3 NOR Gate

10107 Tripte Exciusive QR/NOR Gate

10109 Dual 4-5-Input OR/MNOR Gate

10110 Dual 3-Input 3-Cutput OR Gate

1011 Dual 3-Input 3-Qutput NOR Gate

10112_ Dual 3-Input 1 OR/2 NOR Qutput Gate

10113 Quad Exclusive OR (with Enabie)

10117 2-Wide 2, 3-lnput OR-AND/OR-AND-INVERT Gate

10118 Dual 2-Wide 3, 3-lnput OR-AND Gate

10119 4-Wide 4, 3, 3, 3-input GR-AND Gate Dugl

10121 4-Wide 3, 3, 3, 3-Input OR-AND/OR-AND-INVERT Gate

10210 Dual 3-Input Triple OR Output High Perfermance Gate

10211 Dual 3-Input Triple NOR Output High Performance Gats

10212 Dual 3-Input Two NOR/Cne OR Output High Performance Gate

INTERFACE ELEMENTS
1017 Dual Level Translator (TTL/DTL to ECL}

54/74
654/74
54/74
54/74
54/74
54/74
54174
54/74
54/74
64/74
54474
54/74
54774
54/74
B84/74
54/74
54/74
54/74

54/74
54/74
54/74
54/74
b4/74
54,74
B4/74
54/74
54/74
64/74
54/74
54/74
ba/74
54/74
MSI/TTL 8000
MSI/TTL 8000
ECL
ECL
ECL
ECL
ECL
ECL
ECL
ECL
ECL
ECL
ECL
ECL
ECL
ECL
ECL
ECL
ECL
ECL

ECL

2185
2.187
2.189
2.191
2-193
2.195
2-197
2-199
2.201
2.203
2-205
2-206
2-207
2-209
2211
221
2-213
2.247

2.247
2-249
2.249
2.251
2-253
2-953
2.254
2-256
2-268
2.260
2-260
2.268
2-269
2-258
3-183
3-185
5.25
5.26
5.28
5-30
5-32
5-34
5-36
5-38
5-40
5-42
5-44
5-50
5.52
5.54
5.56
5.94
5-94
5-94

511



INTERFACE ELEMENTS (Continued)

1039
1068
8701
8704

8T0s

8T06

8709
8T10
8T13
8714
8T156
8T16
8720
8T22
8T23
8T24
8T25
aT26
10118
10118
10124
10125

MEMORIES
1103

1103-1

2400
2441
2481
2461
2462
2501
25LM

2530
2648
2680
2602

2602-1

7488
7489
8220
8204
8205
8223
8224
82256
8228
82506
82507
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Quad Level Translator (ECL to TTL/DTL)

Quad ECL 1o TTL Translator

Nixie™ Decoder/Driver (68Y, 5mA)

Seven-Segment Decoder/Display Driver {Active low
-A0maA, current sink]

Seven-Segment Decoder /Display Driver {Active high
-2,.5mA current source)

Seven-Segment Decoder/Display Driver {Active high

-bare coliectar)

Quad Bus Driver [Tri-State Qutputs)

Quad D-Type Bus Flip-Flop {Tri-State Outputs)

Dual Line Driver

Triple Ling Receiver/Schmitt Trigger

Dual Communications EIA/MIL Line Driver

Dual Communications EIA/MIL Line Receiver
Bidirectional Monostabie Multivibrator {Differential Input)
Retriggerable Monostable Multivibrator

Cual Line Driver for |IBM 360/370 Interface

Triple Line Driver for |BM 3604370 Intecface

Dual MOS Sense Amplifier with Latch {tri-State Qutputs)
Quad Bus Driver/Receiver (Tri-State Outputs)

Ouad Differential Line Receiver

Triple Differential OR/NQOR Line Receiver

Quad Differential Line Driver/Quad TTL to ECL Translator
Quad Differential Line Receiver/Quad ECL to TTL Translator

Fuily Decoged Random Access 1024-Bit Dynamic Memory
{300ns Access Time)

Fully Decoded Randem Access 1024-8Bit Dynamic Memory
{150ns Access Time)

Fully Decoded 1024 and 2048 Static Read-Only Memories
Fully Decoded 1024 Static Read-Only Memory [266x4)
Fully Decoded 1024 Static Read-Oniy Memory {128x8] {266x4)
Fully Decoded 2048 Static Read-Only Memory {266x8) {512x4)
Fully Decoded 2048 Static Read-Only Memory {512x4}
Fully Decoded 256x 1 Static Random Access Memory
Fulty Decoded 256x 1 Static Random Access Memary (Low
Power)

High Speed 512x8 Static Read-Only Memory

Fully Decoded, 2048-Bit Random Access Memory
8192-Bit High Speed Static Read-Only Memory

Fully Decoded 1024-8it Static Random Access Mernory
{1us Access and Cycle Time)

Fully Decaded 1024-Bit Static Random Access Memaory
[500ns Access and Cycle Time)

256-Bit Read-Only Memory

64.8it Read/\Write Memory {RAM)]

8-Bit Content Addrassable Memary {4x2 CAM)

2048-Bit Bipolar ROM (256x8}

40486-Bit Bipolar ROM {512x 8}

256-Bit Bipoiar Field-Prograrmable ROM {32x8 PROM)
256-BiL Bipoiar ROM {32x 8}

G4-Bit Bipotar Scratch Pad Memory {(16x4 RAM)

4096-Bit Bipolar ROM {1024x4)

256-Bit Bipolar RAM (266x1 RAM Tri-State)

256-Bit Bipolar RAM (256x T RAM Open Collectar)

ECL

ECL
MS3I/TTL 8000

MSH/TTL 8000

MSI/TTL 800G

MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8060
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSi/TTL 8000
ECL

ECL

ECL

ECL

MOS

MQos
MOS
MOS
MOS
MOS
MGOS
MOS

MOS
MOS
MOS5
MOS

MOS
MOS

854/74
54/74

BIPOLAR MEM.
BIPOLAR MEM.
BIPOLAR MEM,
BIPQLAR MEM.
BIPGLAR MEM.
BIPOLAR MEM.
BIPOLAR MEM.
BIPOLAR MEM.
BIPOLAR MEM.

511
5-23
3-118

3-120

3-124

3128
3132
3136
3140
3-143
3-147
3150
3-164
3-188
3181
3-165
3-169
3173
5-46

548

558

5.69

721
7.32
7-39
¥-39
7-39
7-39
7-45

.53

7-124
7-147
7-181

7168

7-158
2.90
2.92
43
4.1
4-1
48
4-11
415
4.18
4.20
4.20



MEMORIES (Continued}

B2516 256-Bit Bipolar RAM {266x 1 RAM Qpen Collector Tri-State)

82517 256-Bit Bipolar RAM {266x1 RAM Open Collector)

82521 &4-Bit Bipolar High Speed Write-While-Read RAM (32x2}

82523 256-Bit Bipolar Pragrammable ROM {32x8 PROM Open
Collector}

842526 1024-Bit Bipalar Programmable ROM (2596x4 PROM
Cpen Collector)

82529 1024-8it Bipolar Programmatle ROM {256x4 PROM
Tri-State Qutputs)

54/74170 4x4 Register Files

825123 256-81t Bipolar Programmable ROM (3228 PROM
Tri-State)

MULTIPLEXERS

8230 B-Input Digital Multiplexer

B2 B-Input Digital Multiploxer

8232 8-Input Digital Multiplexer

8233 Z-Input, 4-Bit Digital Multiplexer

8234 Z-1nput, 4-Bit Digital Multiplexer

8235 2-Input, 4-Bit Digital Multiplexer

8263 d-lnput, 4-Bit Digital Multiplexar

8264 3-Input, 4-Bit Digital Multiplexer

B266 24 nput, 4-Bit Digital Multiplexar

8267 2-Input, 4-Bit Digital Multiplexer

82530 8-Input Digital Multiplexer

82531 8:-Input Digital Multiplexer

82532 8-Input Digital Multiplexer

82533 Z-input, 4-Bit Digital Multiplexer

82534 2-Input, 4-Bit Digital Multiplexer

B2566 2-input, 4-Bit Digital Multiplexer

B2567 2-Input, 4-Bit Digital Multiplexer

101164 B-Line to 1-Line Multiplexer {with Enable}

10174 Dug! 4 Line te 1 Line Multiplexer {with Enable}

54,/74150 16-Bit Data Selectors/Multiplaxers

B54/74151 B-Bit Data Sslectors/Multiplexers with Strobe

B4/7415% 8-Bit Data Selectors/Multiplexers

64/74163 Dual 4-Line to 1-Line Data Selectors/Multiplexars

54/74157 Cuad 2-1 Muttiplexer

54/74158 Quadruple 2-Input Data Selector/Multiplexer

S545161/N745151 8-1nput Data Selectars/Multipiexers

5545153/N745153 Dual 4-Line to 1-Line Data Selectors/Multiplexers

5545167/N7451567 Quadruple 2-Line ta 1-Ling Data Selectors/Multiplexers
{Non-Inverting)

55451658/N7AS15E Cuadrue 2-Line to 1-Line Data Selectors/Muitiplexers
Hnverting)

S545251/N745261 8-Input Data Selectors/Multiplexers (w/Tri-State Outputs)

5545257/N745257 CQuad 2-Line to 1-Line Data Selectors/Multiplexers with
Tri-State Qutputs {Non-Inverting)

5545268/N745258 Quadruple 2-Line to 1-Line Data Sclectors/Multiplexers

{w/Tri-State Qutputs) (inverting)

OPERATIONAL AMPLIFIERS

518 Operational Amplifier

6831 High Slew Rata Operational Amplifier
636 FET input Qperational Amplifier
LM101A High Performance Qperational Amplifier

BIPOLAR MEM,
BIPOLAR MEM.
BIPCGLAR MEM.
BIPOLAR MEM.
BIPOLAR MEM.

BIPGLAR MEM.

54/74

BIPGLAR

MSI/TTL 8000
MSI/TTL 8000
MS1/TTL 8000
MS1/TTL 8000
MSI/TTL 8000
MSI/TTL 3000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
ECL

ECL

B4/74

54/74

54/74

54/74

54/74

54/74

54/74

54/74

54/74

54/74
54/74
54/74

54/74

LINEAR
LINEAR
LINEAR
LINEAR

4.22
4.22
4.24

4.27

4-30

4-30
2151

4.27

3-22
3.22
3-22
3.26
3-26
3-26
357
3-57
3-63
3.63
3178
3-180
3-180
3-181
3-181
3-190
3190
5-80
5-89
2121
2123
2125
2128
2136
2136
2.270
2.273

2-276

2-276
2-270
2.290

2.290

B-12
6-24
6-32
6-164



OPERATIONAL AMPLIFIERS (Continued}

LM101
LM107
LM201A
LM201
LM207
LM3G1A
LM307
5558
5558
HnA709
#AT740
A7
uA747
uA748

PHASE LOCKED LOOP

560
561
562
665
566
667

REGISTERS

10141
2000
2010
2502
2602
2504
2505
2506
25807

2509
2510
2511
2512
2817

2518
25149
26521
2522
2624
2525
2527
2528
2528
2532
2533
54/7491
54/7494
54/7495
54/7496
8200
a2m
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High. Performance Amplifier

General Purpase Operational Amplifier
High Performance Operational Amplifier
High Performance Amplifier

Genergl Purpose Operational Amplifier
High Performance Operational Amplifier
General Purpose Operational Amplifier
Operational Amplifier

Dual Operational Ampiifiers

Operational Amplifier

FET Input Operational Amplifier

High Performance Operational Amplifier
Dual Operational Amplifier

High Performance QOperational Amplifier

Phase Locked l.oop
Phase Locked Loop
Phase Locked Loop
Phase Locked Loop
Function Generator
Tone Decoder Phase Lacked Loop

4-Bit Universal Shift Register

Dual Static Shift Registers

Dual 100-Bit Static Shift Register DG 10 3 MHz

Quad 256-Bit Capacity Multiplexed Dynamic Shift Register
Dual 512-Bit Capacity Multiplexed Dynamic Shift Register
Single 1024-Bit Capacity Multiplexed Dynamic Shift Registar
512-Bit Aecirculating Dynamic Shift Registers

Dual 100-Bit Dynamic Shift Register {Bare Drain}

Dual 100-Bit Dynamic Shift Register (7.5K Pulldown
Resistor)

Tri-State Qutput Dual 50-Bit Static Shift Registers
Tri-State Qutput Dual 100-Bit Static Shift Register
Tri-State Qutput Dual 200-Bit Static Shift Register
1024-8it Recirculating Gynamic Shift Register

Duai 100-Bit Dynamic Shift Register {20K Pulidown
Resistor}

Hex 32-Bit Static Shift Registers

Hex 40-Bit Static Shift Registers

Dual 128-Bit Static Shift Hegister

Dual 132-Bit Static Shift Register

512-Bit Recirculating Dynamic Shift Registars
1024-Bit Recirculating Dynamic Shift Registers

Dual 256-Bit Static Shift Registers

Cual 250-Bit Static Shift Registers

Dual 240-Bit Static Shift Registers

Quad 80-Bit Static Shift Register

1024-8it Static Shift Register

B-Bit Shift Registar

4-Bit Shift Registers (Parallel-In, Seriai-Out)

4-Bit Universal Shift Registers {Parallal-In, Parallel-Out)
5-8it Shift Registers (Dua! Parallel-In, Paratlel-Out)
Dual 5-Bit Buffer Register

Cual 5-6it Buffer Register with D Complement

ILINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR

LINEAR
LINEAR
LINEAR
LINEAR
LINEAR
LINEAR

ECL

MOS
MOS
MOS
MOS
MOS
MOS
MOS

MOS
MOS
MOoSs
MOS
MOS

MOS

MOos

MOS

MOS

MQS

MOS

MOS

MOS

MOS

MOS

MOs

MOS

b4/74

54/74

54/74

54/74
MSH/TTL 8000
MSH/TTL 8000

8-169
8-175
6-164
6-169
6-175
6-164
6175
B-142
6-145
697

6-113
6-115
6-119
G-124

6-56
6-61
6-66
6-72
677
681

5.74
726
7.29
787
7-57
7-57
7682
7-68

7-68
7-73
773
7-73
7-82

7-68
796
7-06
7-102
7-102
7-108
7-108
7-118
7-118
7-118
7127
7-131
2-986
2102
2104
2-106
3-18
3-16



REGISTERS {Continued}

8202
8203
8243
8270
8271
8273
8274
8276
8277
82570
82571
54/74164
54/74166
54/74166
54/74194
54/74195

54/74198
54/74199

5645184/N745194
S545196/N 745195

SPECIAL FUNCTIONS

2535
25836

VOLTAGE REGULATORS

550

LM109
LM209
LM309
uA723

10-Bit Buffer Register

10-Bit Buffer Register with D Complement

8-Bit Position Scaler

4-Bit Shift Register

4-8it Shift Register

10-Bit Serial-In, Parallel-Out Shift Register

10-Bit Parallek-In, Serial-Out Shift Register

8-Bit Shift Register

Duail 8-Bit Shift Register

4-Bit Shift Register

4-Bit Shift Register

B-Bit Parallel-Out Shift Registers

Parallel-Load 8-Bit Shift Registers

Parallel-Load 8-Bit Shift Registers

4-Bit Bidirectional Universal Shift Registers

4-Bit Paraliel-In, Parallel-Qut Shift Register (J-K Inputs
to First Stage}

8-Bit Parallel-In, Parallel-Out Bidirectionat Shift Registers
8-Bit Parallel-In, Parallel-Out Shift Registers {J-K Inputs
to First Stage)

4-Bit Bidirectional Universal Shift Registers

4-Bit Parallel-Access Shift Ragisters

Universal Asynchranous First-In, First-Out Buffer Register
Universal Asynchronous Receiver Transmitter (UAR-T)

Precision Voltage Regulator
Five Volt Regulator

Five Volt Regulator

Five Yolt Regulator
Precision Volt Regulator

MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 8000
MSI/TTL 2000
MS{/TTL 8000
MSI/TTL 8000
MSI/TTL 8200
MSI/TTL 8000
MSE/TTL 8000
54/74

54/74

54/74

54/74

54/74
54/74

54/74
54/74
54/74

MOS
MOS

LINEAR
LINEAR
LINEAR
LINEAR
LINEAR

3-16
3-16
335
373
373
3-79
380
3-85
3-88
3192
31892
2-144
2-147
2149
2174

2176
2178

2-180
2-284
2-287

7-136
7-139

6-44

6179
6-179
6-1789
6-103
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SALES OFFICES

+ New England Regional Sales Office; Miller Building, Suite 11
584 Marrett Road, Lexington, Massachusetts 02173
Phane (617) 861-0840 TWX: (710) 326-6711
+ Atlantle States Regional Sales Offlce: 2460 Lomolne Ave., Fort Lea,
New Jersey 07024
Phone: [201) 9479870 TWX: (710) 991-9794
Florlda: 3267 San Mateo, Clearwater 33515
Phone: (813) 726-3469 TWX: (810) 866-0437
Maryland: Silver Springs
Phene; (301) 946-6030
Pannsylvanla and Southern New Jersey: P, O. Box 431, Cedar
Brook Bldg., Tauntan Rd., Medtord, New Jersey OBOG5
Phone; {609} 665-5071 TWX: (510} 683-6291
¥irginia: 12001 Whip Road, Reston 22070
Phone; (301) 946-6030
»Cantral Reglonal Sales Office: 5105 Tollview Drive, Suite 209
Rolling Meadows, lllinols 60008
Phone: (312) 2569-8300 TWX: (510) 687-0765
Michigan: 725 5. Adams Rd.
Birmingham 48011
Phone: (313) 642-0420
Minnesota: 7710 Computer Ave., Sulta 132, Minneapolls 55435
Phone; (612) 922-2801 TWX; (910) 576-2740
Texas: 12830 Hillcrest, Suite 111, Dallas 75230
Phone: {214) 661-1296 TWX: (910) B60-5451
» Northwest Reglonal Sales Office: 465 South Mathilda, Suite 301
Sunnyvale, CA 9036
Phone (408) 736-7565/6/7 TWX:(910) 339-9220 (910) 339-9283
» Southwest Reglonal Sales Offlce: 2061 Business Canter Dr,
Suite 214, Irvine, Ca 92664
Phone; (714) B13-8980, (213) 924-1668 TWX: (910) 595-1506
Arizona; P.O. Box 1607, Scottsdale 85252
Phone; (602} 947-7558
Callfornia: P. 0. Box 788, Del Mar 92014
Phaone: {714} 453-7570

REPRESENTATIVES

ALABAMA

Huntsyille 35801: Compar Corp., 504 Bob Wallace Ave., Suite A
Phone: (2045} 539-8476

ARIZONA

Scottadale 85252 Compar Corp., Box 1607

Phane: (602) 947-4336 TWX: (910) 950-1293
CALIFORNIA

Sen Diege 92123: Celtec Company, Inc., 8799 Balboa Avenue
Fhone: (714} 279-7961 TWX: (910) 335-1512

CANADA

Tofonto 17, Ontario: Corning Glass Works of Canada, Ltd.,

13§ Vanderhoff Ave.

Phgne: (416) 421-1500 TWX: (610) 491.2155

Mghtreal 2555, Quebec: Corning Glass Works of Canada,

7CFS Chester Ava.

Dehver BD237: Parker Webster Company, 8213 E. Kenyon Dr.
Phpne: (303) 770-1972 TWX: (910) 935-0881
CONNECTICUT

den 06518: Compar Gorp., P. 0. Box 5204

Phgne: (203) 288-9276 TWX: (710) 465-1540

FLDRIDA

onte Springs 32701: WMM Assoclates, Inc., 515 Tivell Ct.
ne: (305) 831-4645

Clearwater 33516: WMM Associates, Inc.,
Hulmac Bullding, Suite 115,
3118 Gulf to Bay Boulevard
Phone: (813) 726-8871, (813) 726-BE72

Pompeno Beach 33060: WMM Assoclates, Inc.,

721 South East bth Terrace

Phone: (305) 943-3091

INDIANA

Indianapolis 46250: R. H. Newsom Associates, 6320 Woburn Br.
Phone: (317) B49-4442

MARYLAND

Sliver Springs 20504: Mechtronics Sales, Inc., 11700 Old Columbia
Pike, Suite L-6 Phons: (301) 622-2420

MASSACHUSETTS

Newton Highlands 02162 ; Compar Corp., 88 Needham Streset
Phone: (617) §69-7140 TWX: (710) 335-1686

MINNESOTA

Minneapolis 55416: Compar Corp., P. 0. Box 16183

Phone: (612} 9227011

MISSOURI

8t Louis 63141: Compar Corp., 11734 Lackland Industrial Drive
Phone: (314) 567-3399 TwX: (910) 764.0839

NEW MEXICO

Albunquerque 87110: Staley Company Inc., 2925 Chareston N.E.
Phone: (505) 294-2660

UPSTATE NEW YORK

Dewitt 13214: TriTech Electronics, Inc.,

P. 0. Box C Phone: (315) 446-2881

NORTH CAROLINA

Winsten-Salem 27101: Compar Corp., 1106 Burke Street

Phone: (919) 723-1002  TwWX: (510) 931-3101

OHID

Dayton 45405: Compar Caorp., P. Q. Box 57, Forest Park Branch
Phone: (415) 435-1301

Fairview Park 44126: Compar Corp., P. O. Box 479}
Phone: (216) 333-4120 TWX: (810) 421-8398

TEXAS

Richardson 75080: Semiconductor Sales Assoclates,
312 MNorth Central Exprassway, Suite 213

Phone: {214) 231-6181

WASHINGTON

Ballevue 98009: Wastern Technical Sales, P. O. Box 902
Phone; (206) 454-3906 (503) 224-5107 TwX: (910) 443-2309

DISTRIBUTORS

ARIZONA

Phoenlx 85009; Hamiiton/Avnet Electronlcs, 1739 N. 28th Ave.
Phone; (602) 269-1391 TELEX: 667-450

Phoenix 85034: Kieroff Electronics, 2633 East Buckeye Road
Phone: (602) 2737331 TwX: (310) 951.1550
CALIFORNIA

Burlingame 54010: Compar Corp., 820 Airport Bivd.

Phone: (415) 347-5411 TW): (910) 374-2366

Gulver City 90230: Hamilten/Avnet Electronics,

10512 W. Washington
Phone: (213) 870-7171 TELEX: 677-100, 674-381, 674-354

El Monte 91731: G. 5. Marshall, 9674 Telstar Avenue
Phone: (213) 685-1500 TWX: (910) 587-1565

Los Angeles 90022: KT /Wesco Electronics, 5650 Jillson Street
Phone: (213) 685-9525 TWX: (910) 580-1980
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Mountain View 54041: Hamilten/Avnet Electronles,

340 East Middlefield Road

Phone: (415) 961-7000 TELEX: 348-201

Palo Atte 54303: Wenco Electronics, 3973 East Bayshore Road
Phone: {415) 9638-3475 TWX: (910) 379-64838

Redwood City 94063: Cramer Electranlcs, 695 Veterans Bivd.
Fhone: (415) 365-4000

San Diego 92123; Hamilton/Avnet Electronics,

5567 Kearney Villa Rd.

Phone: (714) 279-2421

San Dlego 92123: Kierulif/Schley Electronics,

8797 Balboa Avenua

Phone: (714) 2782112 TwX: (910) 335-1182

CANADA

Downsview 463, Ontarlo: Cesco Electronics, Lid.,

24 Martin Ross Avenue

Phone: (416) 661-0220 TELEX: 02-29697

Downsvlew, Ontarlo: Cramer Electronikes, 920 Alness Ave.,
Unit 9

Fhone: {(416) 661-9222

Montreal, Quebec: Cesco Electranics, Ltd., 4050 Jean Talon Wast
Fhione: {(514) 735-5511 TWX: (610) 421-3445

Montreal, Quabec: Hamiiton;Awmet, 935 Montee Des Liessas
Phone: (514) 735-2389

Dttawa, Ontarlo: Hamliton/Awnet Elecieonics, 880 Lady Elien Place
Phone: {613) 725-3071

Ottawa, Ontarfo: Cesco Elactronics, Ltd., 1300 Carfing Avenue
fhene: (613) 7295118

Quobec: Casco Electronics, Ltd., 128 5t. Vallier Strest

Phone: (418) 524-3518

COLORADO

Denvar 80216: Hamifton/Avnet Electronics, 1400 W, 46th Avenue
Phohe: (303) 433-855]1 TELEX: 45872

Denver 80222: Cramear Electronics, 5465 E. Evans Place at Hudson
Phone: (303) 758-2100

FLORIDA
Hollywood 33021: Hamilton/Avnet Electronics, 4020 No. 29th Ave.
Phone: {305) 925-56401 TELEX: 51-4328

Hollywood 33020: Schweber Electronics, 2830 North 28th Terrace
Phane: (305) 9270511

Orlando 3280%5: Hammeond Electronics, 211 West Central Blvd.
Phone: (305) 2416601 TWX: (810) 850-4121

GEORGIA

Atlanta 30340: Schweber Electronics,
4126 Pleasantdale Reoad, Suite 14
Phone: (402) 449-8170

Atlanta 30342: Hamliton/Avnet Electronics,
&700 |nterstate B5 Access Road, Suite 2B
Phone: (404) 448-0800 TELEX: 542-127

ILLINDIS

EIk Grove 60007: Schweber Electronles, 1380 Jarvis Avenua
Phone: (312) 593-2740

Elmhurst 8012&: Semiconductor Speclalists, nc,,

195 Spangler Avenue, Elmhurst Industrial Park

Phone: {312) 279-1000 TWX: 254-0169

Schiiter Park 60176: Hamiliton/Avnet Electronics, 3901 Pace Couit
Phone: {312} 678-6310 TELEX: 728-330

KANSAS

Prairle V(llage 66208: Hamilton/Avnet Electronics,
3500 West 75th Street

Phone: {913) 362-3250
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MARYLAND

Hanover 21076: Hamllton/Avnet Electronics, 7255 Standard Drive,
F. 0. Box BB47

Phone: (301) 796-5000 TELEX: 879-68

Rockville 20850): Plonear Washington Electronlcs, Inc.,
1037 Taft Street  Phone: {301) 424-3300

Rockvllle 20852: Schwaber Electronics, 5640 Fisher Lane
Phone: (301) 881-2970

MASSACHUSETTS

Burlington 01803: Hamilton fAvnet Electronics
207 Cambridge Strest

Phone: (617} 272-3060 TELEX: 9496-61

Meedhamt Helghts 02194 Kierulff/Schley, 14 Charles Street
Phone; (617) 449-3600 TWX; (710) 326-1179

MICHIGAN

Livonia 48150: Hamliton/Avnet Electronics, 13150 Wayne Rd.
Phone: (313) 522-4700

Detrolt 48240: Semiconductor Specialists, Inc.,

25127 W. 5ix Mile Road

Phone: (313) 255-0300 TWX: (910) 254-0169

MINNESOTA

Minneapolis 55423: Sasmiconductor Spaclallsts, Inc.,

7742 Morgan Avenue South

Phone: (612} 854-8B41

Minneapolis 55420: Hamilton/Avnet Electronics, 2850 Metro Dr.
Phone: (612) 854-4800

MISSOURI
Hazelwood 63042: Hamilton/Avnet Elsctronics, 400 Brookss Lane
Phone: (314) 731-1144 TELEX: 442348

NEW YORK
Buffalo 14202 Summit Distributors, Inc., 916 Main Stroet
Phone: {/16) 884-3450 TWX: (710) 522-1692

Farmingdale, L. 1., 11735: Arrow Electronics,
900 Broad Hollow Rd.
Phone: {(516) 6%4-6800

Hau%pauge, L.I. 11737: Semiconductor Concepts, Inc.,
195 Engineer Road
Phone: (516) 273-1234 TwX: (510) 2276232
Rochester 14620: Schwebher Electronits, 999 Buffalo Road
Phone: (716} 328-4180

racuse 13211: Hamliton/Aynet Electronics, 222 Boss Rd.
Phane: (315} 437-2642
Westbury 11590: Schweber Electronics, Jerlcho Tumpike
Phone: (516) 334.7474 TWX: (510) 222.3660
Woodbury, L. 11797: Harvey Radio, 50 Crossways Park West
Phone: {516} 921-8700 ; (6510) 221-2184
NEW MEXICO
Albuquerque 87108: Cramer Elettronies, 137 Vermont, N.E.
Phone; (505) 265-5767

NORTH CAROLINA

Greensboro 27406: Hammond Electronics,
2023 Pacific Avenua

Phone: (919) 275-68351

NORTHERN NEW JERSEY

Cedar Grove 07009: Hamilton/Avnet Electronics,

220 Little Falls Road

Phone: (201) 2390800 TELEX: 138313

Saddiebrook 07662: Arrow Electronics, 285 Midland Avenue
Phone: (201) 256-7331

SOUTHERN NEW JERSEY AND PENNSYLVANIA
Cherry Hili, N. 1. 08034: Hamliton/Avnet Electronics,
1608-10 W. Mariton Pike

Phone; (609) 662-9337 TELEX: 834737



Cherry Hill, N. J. 08034; Milgray-Delawara Valley,
1165 Marlkress Road

Phone: N.J. (609) 424-1300 Phila. (215) 228-2000
TWX (710} 896-0405

OHIO
Beochwood 44122: Schweber Electronics,

23880 Commerce Park Road
Phone: (216) 464-2970

Cleveland 44122: Arrow Electronics, 23945 Mercantile Rd.
Phone: (216} 464-2000

Cleyeland 44105; Ploneer Standard Electronics,
4800 East 131st Street
Phone: (216) 587-3600  TwX: (810} 421-8238

Ketterlng 43429: Arrow Electronics, 3100 Plainfiald Road
Phaone: (513) 2539176 TWX: (810) 458-1611

OKLAHOMA

Tulsa 74112: Cramer Electronics, 6336 East 13th St.
Phone: {918) 836-3371

TEXAS

Dallas 75207; Hamllton/Awnat Electronics, 2403 Farrington Ave.
Phane: (214) 638-2850 TELEX: 732359

Dallag 75220: Cramer Electronics, 2970 Blystona Ave,

Phone: {214) 350-1355

Houston 77036: Component Speclalties, 7315 Ashcroft, Suite 113

Phane: (713) 771-7237

Houston 77019: Hamllton/Avnet Electronics,
1216 West Clay Street

Phone: (713) 526-4661 TELEX: 762589

UTAH

Salt Lake City B4115: Alta Electronlcs, 2280 S. Main St.,
Phone: (B01) 4836-7227 TELEX: (91Q) 9255282

Sait Lake City B4119: Mamilton/Avnet Electronics

647 West Billinis Road

Phone: (801) 262-8451

WASHINGTON
Seatila 98121: Hamilton/Avnet Electroics, 2320 Sixth Avenue
Phone: (208) 624-5930 TELEX: 32249

INTERNATIONAL SALES

EUROPEAN HEADQUARTERS

Signetics International Corp., Yeorman House, &3 Croydon Road,
Penge, Londen, 3.E. 20, England

Phone: (O1l) 6592111 TELEX: 946619

FRANCE
Signetics 5.A.R.L., 34 Rue de Silly, 92-Boulogne
Phone; 6504-2307 TELEX: SIGNEF 26801F

WEST GERMANY

Signetics GmbH, Ernsthaldenstrasse 17,

D 7 Stuttasrt 80, West Germany

Phone: (0711) 73-50-61 TELEX: 7255798

STOCKING DISTRIBUTORS

AUSTRALIA

Pye Industdes, Ltd., Technica Electronics Division,
53 Carrington Rd., Marrickvilie, Sydney, N.S.W.
Phone: 55-0411 TELEX: 790-21490

Pye Industries, Lid., Technico Electronics Divslon,
2-18 Normanby Read, South Melbourne, Vic.
Phone 69-60-61 TELEX: 31240

BELGIUM
Klaasing Benesdux S.A., 30 Rue Leon Frederic, 1040 Brussels
Phone: {02) 33-62-63, 34-20-30 TELEX: 25003

WEST GERMANY

EBY Elaktronfk GmbH. Augustenstrasse 79, D-8 Muenchen 2
Phona: (081]1) 52-53-40/48 TELEX: 524535

EBV Elektronik GmbH, Myliusstrasse 54 D-6 Frankfurt/Main 1
Phone: (0611) 72-04-16/18 TELEX: 413590

EBY Elektronik GmbH. Scheurenstrasse 1, D-4 Duesseldorf
Phone: (0211} 8-48-46/47 TELEX: 8587267

“‘Muetron” Muller & Co. KG, Postfach 164, Bomstrasse 65,
D-28 Bremen 1

Phone: (0421) 31-04-85 TELEX: 245-325

Omni-Ray GmbH, Moltkestrasse 8, 67 Ludwligshafen
Phone: {62151) 3055 TELEX: 0464557

Distron GmbH, D-1 Barlin 31, Wilhelmsaye 39-41
Phone: 0311/870144 TELEX: 18-27-58

Bignetics GmbH, Eulenkrugstr, 81 E, D-2 Hamburg 67
Phone: (411) 60-35-242

AUSTRIA

Ing. Ernst Stelner, Beckgasse 30, A-1130 Wien
Phone: (222) 82-10-605

SWITZERLAND
Omni Ray-AG, Dufourstrasse 56, BODB, Zurich
Phone: 01-340766 TELEX: 53239

FRANCE
8. A. Gallec Electronique, 78, Avenue des Champs-Elysoes,
Paris 82 Phone: 359-58-38/265.67-10/255-67-11

R.T.F., 73, Av. de Heuilly, 92 - Heuilly sur Selne, Paris
Phone: ¥22.70.40 TELEX: 65.933
Elic 38, la Bureau Barislen S.A.R.L.,

8-10 Avenue du Grand Sablon, 38 La Tronche
Phone: {76) B7-67-71 TELEX: 32-73%

ITALY
Metroslettronica 5.A.8., Viale Cirene 18, 1-20135 Milano
FPhene: 546-26-41  TELEX: 33-168 Metronic

ISRAEL
Rapac Electronics Ltd., P. O. Box 18053, 15 Karl Herhst St.,
Te)-Baruch, Tel-Aviv  Phone: 77 71 15,6,7 TELEX: TV 528

UNITED KINGDOM

Quarndon Electronics Ltd,, Slack Lane, Derby, Derbyshire
Phone: (D332) 3 26 51 TELEX: 37163

5.D.8. (Portasmouwth) Ltd., Hilsea Industrial Estete
Portsmouth, Hampshire

Phone: 6 53 11 TELEX: 86114

Semicomps Lid., 5 Northfleld Industrial Estate,

Beresfard Ave., Wemblay, Middlesex

Phone: (01} 903-3161 TELEX: 935243

A. M. Lock & Co, Ltd., 79 Union St., Oldham, Lancs, England
Phone: 061-624-6832

SCOTLAND

Semlcomps Northern Lid., 44, The Square, Kelso, Roxburghshire
Phone: 2366 TELEX: 72692

SWEDEN, NORWAY, FINLAND

A, B. Kuno Kallman, Jarntorget 7, 5-413 04 Goteberg SV,
Phone: 17-01-20 TELEX: 21072

DENMARK

E. Frils-Mikkelsen A/S, Krogsho|vej 51, DK-2880 Bagsveerd
Phone: (01} 986333 TELEX:2350
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THE NETHERLANDS

Mulder-Hardenberg, P. 0. Box 5059, Wasterhoutpark 1-A, Haarlam
Phone: (023) 3191 84 TELEX: 41431

JAPAN

Asahi Glass Co., Ltd., 1-2 Marunguchi, 2 Chorne Chivoda-ku, Tokyo
Phone: 218-5636 TELEX: 4616

AFRICA

Allied Electronic (PTY) Ltd., P. O. Box 6090,

Dunswart, Transvaal, South Africa

Phone; 54-4341 TELEX: 43-7823

REPRESENTATIVES

SWEDEN, NORWAY, FINLAND
A. B. Kuno Kallman, Jarntorget 7, S-413 04 Gotebarg SV, Sweden
Phona 17-01-20 TELEX: 21072

ISRAEL

Rapac Electronies Ltd., P. 0. Box 18053, 15 Karl Herbst St,,
Tei-Baruch, Tel-Aviv  Phone: 77 71 15,6,7 TELEX: TV 528
JAPAN

Asahi Glass Co,, Ltd., 1-2 Marunouchi, 2 Chame,
Chiyoda-ku, Tokye Phone 218-5536 TELEX: 4616
INDIA

Semiconductors Limited, Radia House, &, Rampart Row,
Fort, Bombay -1

Phone: 293667 TELEX: Transducer, Bombay



MILITARY PRODUCTS

MIL-5TD-883 FAMILY

Class A, B and C of MIL-STD-883 are available on a stan-

dard hasis from Signetics. This standardization

1 Simptifies or eliminates the need for customer spec
generation,

2 Reduces cost with economies of scale,

3 Greatly reduces lead times with distributor inventories,

4 Reduces the need for minimum purchase orders due to
distributar inventories.

Signetics designation for these classes are:

MIL-STD-883, Level A = RA
MIL-STD-883, Level B = RB
MIL-STD-883, Level C = RC

The RA, RB and RC flow are identical to that specified by

MILITARY PRODUCTS
JAN 38510 FAMILY

MIL.STD-883. A detailed listing is in Section B. These

parts are distinguished from standard product as follows:

1. Individual serial number on each circuit {class A only)

2. Thefirst letters of a part number are either RA {class A},
RE [class B) or RC (class C); (i.e., RA 5400W}

3. Individual device variable paramatic test data is supplied
with gach shipment. (class A only)

4, Generic data from GP B and C testing is available.

RA, RB, RC flow is available an afl parts in the following
procluct families:

5400

54HO0

54500

8000

8200

Linears

10100 (-30°C to +85°C only}

JAN 38610 PART NUMBERS - WHAT THEY MEAN

38510 XX XX X X X
Calls out Refers to detail Refers to ane of Device class. CASE QUTLINE LEAD MATERIAL
MIL-M- spec. 001, 002, the devices on the | Refers to leval | A-1/4"X1/4" Fiat Pack A-Kovar or alloy 42
38510 JAN | 003 detail spec. 041,02, | A, B, or C of B-1/4'"X1/8" Flat Pack with hot solder dip
1.C. ik} MIL-STD-B83 C-Bual-in-Line 14 pin B-Kovar or alloy 42

D-1/4"X3/8" Flat Pack
E-Dtual-ln-Line, 16 pin
F-16 pin Fiat Pack

-8 lead metal can

1-10 {ead metal can

J-3/87X5/8", 24 pin Flat
Pack

K-Dual-In-Line, 24 pin

H-1/4'"%14" lead Flat Pack

with tin plate
C-Kovar or alloy 42
with gold plate
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{JAN 38510 FAMILY)

Slash Davice Case Lead Material Basic
Sheet Type Class Outline __& Finigh Product
001 01 B, C D, ¢ B,C 5430
001 02 B.C D, C B,C 5420
001 03 B, C D. ¢ B, C §410
001 04 B,C D, C B, C 5400
001 05 B,C D, ¢ B, C 5404
001 06 B,C D, ¢ B, C 5401
001 a7 B,C D,C B.C 5405
001 08 B, C c B, C 5403
002 01 B, C D, ¢ B.C 5472
002 02 B,C D, C B, C 5473
602 03 B,C C B, C 54107
002 04 B.C E B, C 5476
002 05 B, C D.C B, C 5474
002 06 B,C D,C B,C 5470
003 01 B.C D, C B,C 5440
003 02 B,C D,C B,C 5437
003 03 B.C D, C B.C 5438
004 01 B,C 0.C B,C 5402
008 01 B.C D,C 8, C 5450
006 02 B.C D.C B,C 5451
005 03 B,C D, C B,C 5453
005 04 B.C D.C B,C 5454
008 02 B, C E B.C 5483
007 01 B, C D, ¢ B, C 5486
008 o1 B, C D, C B, C 5406
008 02 B.C D, C B,C 5418
a8 03 B,C D,C B,C 5407
o008 04 B.C D.C 8.C 5417
oog o1 B, C c B,C 5465
009 02 B,C E 8,C 5496
008 03 B.C 0,c@ B C 54164
010 01 B.C E B.C B442
010 02 B, C E B.C 5443
010 03 B,C E B.C 5444
010 04 B.C E B, C 5445
010 05 B, C E B,C 54145
011 Qi B,C LK@ B, C 54181
012 01 B,C D, C B.C 54121
012 03 B,C E B, C 54123
013 01 B,C D,C B,C 5492
013 02 B,C D,C B,C 5493
013 03 B.C E B, C 54160
013 04 B,C E B,C 54161
013 05 B, C E B, C 54162
013 06 B,C E B,C 54163
022 a1 B,C D, C B,C 54H72
022 02 B, C D,C B,C 54H73
022 03 B.C D,C B,C E4H74
023 a1 B.C D C B, C 54H30
023 02 B, C D, C B, C 54H20
023 o3 B.C D,C B, C 54H10
023 04 B,C D, C B,C 64H0O
023 05 8, C D,C B, C 5404

(I wotavaflable In DB
(@ Netavailable in J8
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ARITHMETIC ELEMENTS

54/7480
54/7483
54/7485
54/7486
54/74180
54/74181
64/74182

COUNTERS

54/74160
54/74161
64/74162
54/74163
54/74192
54/74193
54/7490
54/7492
54/7493

54/74 Functional Index

Gated Full Adders

4-8it Binary Full Adders

4-Bit Magnitude Comparators

Quadrupla 2-Input Exclusive-OR Gates

8-Bit Qdd-Even Parity Generators/Checkers

4-Bit Arithmetic Laogic Unit {ALU) and Function Generators
Look-Ahead Carry Generators (for ALU)

Synchronous Decade Counters

Synchronous 4-Bit Binary Counters

Fully Synchronous Decade Counter

Fully Synchronous 4-Bit Binary Counter

Synchronous Up/Down Decade Counters {Two Clock Lines)
Synchronous Up/Down 4-Bit Binary Counters (Two Clock Lines)
Decade Counters

Divide-by-Twelve Counters

4-Bit Binary Counters

DATA SELECTORS/MULTIPLEXERS

54/74150
54/74151
54/74152
54/74153
54/74167
54/74158

DECODERS

54/7442
54/7443
54/7444
54/74154
54/74155
54/74156
7441
54/7445
54/74145
7448
7447
7448
4141

EXPANDERS

54/7460
54/74H60
54/74H6"
54HB2
74H62

FLIP-FLOPS
53/7470
54/7472
54/7473

16-Bit Data Selectors/Multiplexers

B-Bit Data Selectors/Multiplaxers with Strobe
B-Bit Data Selectors/Multiplexers

Dual 4-Line to 1-Line Data Selectors/Multiplexers
Quad 2-1 Multipiexer

Cuadruple 2-Input Data Selector/Multiplexer

BCD-to-Dacimal Dacoders

Excess-3-to-Decimal Decoders

Excess-3-Gray-to-Decimal Decoders

4-Line 10 16-Ling {1 of 16) Dacoders/Demultiplexars

Dual 2-Line to 4-Line Decoders/Demultiplexers

Dual 2-Line o 4-Line Decoders/Demultiplexers (w/Open Collector Output}
BCB-to-Decimal Decoders/Drivers with Blanking
BCO-to-Decimal Decoders/Drivers with 30V Output
BCD-te-Decimal Decoders/Drivers with 18V Output
BCD-to-Seven-Segment Decoders/Drivers with 30V Qutput
BCD-to-Sevan-Segment Decoders/Drivers with 15V Output
BCD-to-5even-Segment Decoders

BCD-to-Decimal Decoder/Driver

Dual 4-Input Expander

Dual 4-Input Expander

Triple 3-Input Expanders
3.2-2.3-Input AND-OR Expander
3-2-2-3-lnput Expander

Positive Edge-Triogered J-% Flip-Flops (AND Ynputs)
J-¥ Master-Slave Flip-Flops (AND Inputs}
Dual J-K Master-Slave Flip-Flops

281
2-85
2-84
2-88
2-158
2-160
2-164

2-138
2-138
2-138
2-138
2-166
2-170
294

298

2-100

211
2-123
2-125
2-128
2-136
2-136

2-42
2-44
2-46
2-130
2132
2132
2.40
2-48
2.48
2.50
260
254
2118

262

2217
2219
2221
2:223

2-66
2-88
2-70



FLIP-FLOPS{Continued}

54/7474
54/7476
54/74107
54/ 24
54/74122
54/74123
54/74175
54/74H71
54/1aH72
54/74H73
54/74H74
54/74H76
54/74H101
54/74H102
54/74H103
64/74H106
54/74H108

Dual D-Type Edge-Triggered Flip-Flops

Dual $-K Master-Slave Flip-Flaps w/Preset and Clear

Dual J-K Master-Slave Flip-Flops (Voo -14, Gnd -7)

Monostable Multivibrators

Retriggerable Monostable Multivibrators w/Clear

Dual Retriggerable Monostable Multivibratars wiClear

Quadrupie D-Type Edge-Triggered Flip-Flops

J-K Master-Slave Flip-Flep (AND-OR Inputs)

J-K Master-Slave Flip-Flops (AND Inputs)

Dual J-K Master-Slave Flip-Flops

Duzl D-Type Edge-Triggered Flip-Flops

Dual J-K Master-Slave Flip-Flops w/Preset and Clear

J-K Negative Edge-Triggered Flip-Flop with AND-CR Inputs {bOMHz)
J-K Megative Edge-Triggered Flip-Fiops with AND Inputs (50MHz)
Dual J-K Negative Edge-Triggered Flip-Flops (50MHz)

Dual J-K Negative Edge-Triggered Flip-Flops (E0MH20) w/Preset and Clear
Dugzl J-K MNegative Edge-Triggered Flip-Flops (80MHz} (Comman Clock)

NAND/NOR/AND/OR GATES AND BUFFERS

54/7400
54/7401
84/7402
54/7403
54/7404
54/7405
54/7406
54/7407
54/7408
54/7409
54/7410
54/7411
54/7413
54/7416
54/7417
54/7420
54/7421
b4/7426
54/7430
54/7437
54/7438
54/7440
54/74HQ0
54/74H0
54/74H04
54/74H0%
54/74H08
54/74H10
54/74H11
Ba4/74H20
54/74H21
54/74H22
54/74H30

Quadruple 2-Input Positive NAND Gates

Quadruple 2-Input Positive NAND Gates (w/Open-Collector Qutput)
Quadruple 2-Input Positive NOR Gates

Quadruple 2-Input Positive NAND Gates {w/Open-Coligctor Qutput)
Hex Inverters

Hax Inverters (w/Open-Collector Qutput)

Hex Inverter Buffers/Drivers {w/Open-Collector High-Voltage Qutput)
Hex Buffers/Drivers {w/QOpen-Collector High Voltage Qutput)
Cuadruple 2-Input Positive AND Gates

Quadruple 2-Input Positive AND Gates

Triple 3-Input Positive NAND Gates

Triple 3-Input Positive AND Gate

Qual NAND Schmitt Trigger

Hex Inverter Buffers/Drivers (w/QOpen-Collector High-Voltage Output}
Hex Buffers/Drivers {w/Open-Collector High Veltage Qutput}

Dual 4-Input Positive NAND Gates

Dual 4-Input Positive AND Gate

Quadruple 2-Input High-Voltage | nterface NAND Gates

B-Input Positive NAND Gates

Cuadrupie 2-tnput Positive NAMD Buifers

Quadruple 2-Input Positive NAND Buffers {w/Open Collector Output)
Dual 4-Input Positive NAND Buffers

Quadruple 2-Input Positive NAND Gates

Quadruple 2-Input Positive NAND Gates {w/Open-Collector Output)
Hex Inverters

Hex Inverters {w/Open-Collecter Qutput}

Quadruple 2-Input Positive AND Gate

Triple 3-Input Positive NAND Gates

Triple 3-Input Positive AND Gates

Cual 4-Input Positive NAND Gates

Dual 4-Input Positive AND Gates )

Dual 4-Input Positive NAND Gates {w/Open-Callector Qutput)
8-Input Positive NAND Gates

AND-OR/AND-OR-INVERT GATES

54/7450
54/745G1
54/7453

Expandable Dual 2-Wide 2-input AND-OR-INVERT Gates
Dual 2-Wide 2-Input AND-OR-ENVERT Gates
Expandable 4-Wide 2-Input AND-OR-INVERT Gates

272
2-77
2-110
2-112
2116
2116
2-1E5
2225
2-227
2-229
2.231
2-233
2-23%
2-237
2-239
2241
2.244

2.2
24
2-6
28
210
212
2-14
2-16
2-18
2-20

222

2-24
2-26
2-14
2186
228
2-30
232
2.34
2-36
2-36
2.38
2183
2-185
2-187
2-189
2-191
2-193
2195
2197
2-19%
2-201
2-203

2.58
258
2-60



AND-OR/AND-OR-INVERT GATES{Continued)

54/7454

54/74H50
54/74H851
£4/74H52
54/74HS3
§4/74H54
54/74H55

LATCHES

64/7475
54/7477
54/74100

MEMORIES

7488
7485
54/74170

REGISTERS

54/7401
54/7494
54,7495
54/7496
a4/74164
54/74165
54/74166
54/74194
b4/74198
54/74198
54/74199

SCHOTTKY

$54500/N74500
S54S03/N74503
SE4S04/N74504
$54505/74506
SBAS10/N74510
N74511

N74515
554520/N74520
§64522/N74522
554540/N74540
N74564

N74566

N74574
S645112/N748112
§545113/N745113
§645114/N745114

5545133/N745133
5545134/N745134
$645140/N745140
SB45151/N745181
SB45153/N745153
$545167/N745157
SB45158/N745158

4-Wide 2-tnput AND-OR-INVERT Gates

Expandable Dual 2-Wide 2-lnput AND-OR-INVERT Gates
Dual 2-Wide 2-Input AND-QR-INVERT Gates
Expandable 2-2-2-3-Input AND-QOR-INVERT Gates
Expandable 2-2-2-3-Input AND-OR-INVERT Gates
4.Wide 2-Input AND-OR-INVERT Gates

Expandable 2-Wide 4-1pput AND-OR-INVERT Gates

Quadruple Bisiable Latches
Quadruple Bistable Latches
8-Bit Bistahle Latches

256-Bit Read-Only Memory
64-8it Read/Write Memory (RAM)
dx4 Register Files ’

B-Bit Shift Registers

4-Bit Shift Aegisters (Parallel-In, Serial-Cut)

4-Bit Universal Shift Registers (Paraliel-In, Parallel-Qut)

B-Bit Shift Registers (Dual Parailel-In, Parallei-Qut)

8-Bit Parallel-Qut Shift Registers

Parzllel-Load 8-Bit Shift Registers

Parallel-Load 8-Bit Shift Registers

4-Bit Bidirgctional Universal Shift Registers

4-Bit Parallel-In, Paraliel-Out Shift Register {J-K Inputs to First Stage}
8-Bit Parallel-In, Parallel-Qut Bidirectional Shift Registers

8-Bit Parallel-In, Parallel-Out Shift Registers {J-K Inputs to First Stage}

QOuadruple 2-Input Positive NAND Gate

Quadruple 2-Input Positive NAND Gate {w/Open-Coliector Qutput)
Hex Inverter

Hex Inverter {w/Open-Collector Dutput]

Triple 3-Input Positive NAMND Gate

Tripie 3-Input Positive AND Gate

Triple 3-Input Positive AND Gate {w/Open-Collector Quiput)

Dual 4-Input Positive NAND Gate

Dual 4-Input Positive NAND Gate {w/Open-Collector Cutput)

Dual 4-Input Positive NAND Buffers

4-2-3-2 Input AND-OR-Invaert Gatas

4-2-3-2-input AND-QR-Invert Gates {w/QOpen-Collector Output)
Dual D-Type Edge-Triggercd Flip-Flops

Oual J-¥ Negative Edge-Triggered Flip-Filop

Dual J-K Negative Edge-Trigpered Flip-Flops {80MHz} with Preset
Dual J-K Megative Edge-Triggered Flip-Flops {80MHz) with Comman
Clock and Cormrmaon Clear

13- Input NAND Gate

12-Input NAND Gate with Tri-State Qutputs

Duzl 4-Input Positive NAND Line Drivers

8-1nput Data Selectors/Multiplexers

Dual 4-Line to 1-Line Data Sslectors/Multiplexers

Ouadruple 2-Line to 1-Line Data Selectars/Muitiplexers {Non-Inverting}
Quadruple 2-Line te t-Line Data Selectors/Multiplexers {Inverting)

2-60

2-206
2.207
2-208
2211
2-211
2-213

2.75
2.79
2-108

2.90
2-92
2-151

2:96

2-102
2-104
2-106
2-144
2-147
2-149
2-174
2-176
2178
2-180

2-247
2-247
2.249
2-249
2-251
2-253
2-253
2-254
2-256
2-258
2-260
2-280
2-262
2-264
2-266

2-286
2-288
2-269
2.258
2-270
2-273
2.276
2.276



SCHOTTKY {Continued)

$5645174/N745174
5545175/N745175
5545181/N745181
5B45194/N745194
S5545195/N745195
S543251/N745261°
Sb4S267/N745267

$545268/N745268

Hex D-Type Flip-Flops with Claar

Quadruple O-Type Flip-Flops with Clear

Arithmetic Logic Units/Function Generators

4-Bit Bidirectional Universal Shift Registers

4-Bit Paraliel-Access Shift Registers

8- Input Data Selectors/Muttiplexers with Tri-State Outputs
Quadrupte 2-Line to 1-Line Data Selactors/Multiplexers with
Tri-State Outputs (Non-lnverting)

Quadruple 2-Line to 1-Lina Data Selactors/Multiplexers with
Tri-State Quiputs (lnverting)

' 2-278

2278
2-281
2.284
2287
2270

2-290

2-290



DIGITAL 54/74 TTL SERIES ®» $5400, N7400

54/7400 PRODUCT INFORMATION

GENERAL DESCRIPTION

ABSOLUTE MAXIMUM RATINGS lover operating frae-alr temp-
grature rangs unless otherwise notad}

Supply Voltage Voo (Ses Nnte 1) v
Input Voltaga, V,n?Sse Note 1 5.5Y
Interemitter Voltage iSae Note 2)- 5.5V
Resistor Node Voltage, B412%, 74127 .

{See Note 1) 5.5V 1o 7V
Operating Free-Air Temperature Range:

Sarigs 54 Circuits 5570 ta 126°C

Serins 74 Circuits 0°C ta 70°C
Storags Temperature Range -65°C to 150°C

MNOTES:

1. Voltaga values, excaptinteramitier valtage, sre with respect to
network ground terminal,

2. Thit Is the voltegs bstwesn two smitters of a multiple-
emitter transistor.

3. Outputsink current tests 1 output at a time.

Seories 54/74 Logic Family

The 84/74XX logic family is medium speed TTL, and high speed
TTL integrated circuits. The family inciudes a multipie number of
functions in a8 variety of packagas. The 54XX devices are charactar-
ized for the full military temperature range of -65°C te +125°C.
Tha 24XX_ devices are characterizad for the limited temperature
ranga of 9°C 0. +70°C,

iNPUT CLAMPING DIODES

Although not shown an all schematle diagrams, all of thase 81
circulits incorporate input diodes. Each clamping diode is capabla
of limiting negative axcursions at the input 10 a maximum of 1.5
volts below ground, even if -12mA of current is drawn,

DESIGN CONSIDERATIONS

Logic Pefinition

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

LOW VOLTAGE = LOGICAL "D

HIGH VOLTAGE = LOGICAL 1"

Unusad Inputs

Far optimum switching times and minimum noise suscaptibility

unuied inputs shou!d be maintained st a pesitive voltage greater

than 2.4V but not to exceed the absolute maxirum rating of 5.5V,

This eliminatas the distributad capacitance assoclatad with the float:

ing-thput-transistor amitter, bond wire, and packege load, and en-

sures that ng degradation will cocour in the propagation delay timas.

Soma possible ways of handling input emitters are:

a. Canpnact upuged inputs to e supply voltage. Preferably, this
voltage should be between 2.4Y and 5.5V.

b, Cannact unusad fnputs to a used mput it maximum fanout of
the driving sutput will not be axcesded. Each input prasents a
full load in the logical 1" stete to the driving output,

Input-Currant Requiremants

Input-gurrent requiraments reflect worst-case Vcc and temperature
condition. Currents into the input terminels are specified as posi-
tive values.

B64/74 Logic

Each input 0f tha multiple-emitter input transistor thet utilizes a 4
K resistor requires ne mora than —1.6 mA flow out of the input
at & logical 0" voltage leval; therefore, one load (N = 1) for 5474
lpgic 15 —1.6 mA meximum, Each ingut reguires current into the
input &t @ logical ‘1" voltage level. This current is 40uA meximum
for each amitter input,

Fanout Capability

Fanout raflects tha ability of en output to sink current from a num-
bar of laads (N} at a logical 0" voltage level end to supply current
at a logical 1" voitage level. Each standard 54/74 ocutput is capable
of sinking current or supplying current to 10 loads [N = 101, The
buffer gate (G4/7440) is capeble of sinking current or supplying
current to 30 loads | N = 30).

ELECTRICAL CHARACTERISTICS

Thase are guarantsed over the applicalile operating free-air temper-
ature rangd, unless otherwise noted, as shown in Sectian 2 of the
handbook.

NOTE
Any praduct available In an A or B packege can also be suppdled in
the F .cardip package.

TEMPERATURE RANGE"

554

N74

= -BB"C 19 +125°C iMilitary Range}

= O'C to +70°C ilndustrial Rangel

PART IDENTIFICATION

Must contain two to four cheractars,

Examplas:
ao

H20

107

PACKAGE"

"
-
e
o
gy
g
g

14.pin dual indine silicone package {TO-116}

16-pin dual in-ling silicone package
1416 pin cerdip

24.|ead dual ir-ine silicone package
24-pin ceramic flat-pak

t4-16 pin flat carpac

24.min cecamic dual in-line packsge

*Availability of a circuit device in a particular package and temper-
ature range it indicated on the appropriate device. Electnicat

Charactaristics Data Iheet s shown in § v 2 of this h

Manufacturer reserves the cight tp make Oesign and process changas
and improvaments.
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Sinotics

QUADRUPLE 2-INPUT POSITIVE
NAND GATE

$3400

SCHEMATIC leach gats]

N7400

$5400—A_F,W » N7400—AF

DIGITAL 54/74 TIL SERIES

PIN CONFIGURATIONS

W PACKAGE

oo

woom woomow

[1r1rnr

LU I?I ITI -
NOTE: Camponent values shown are nominal.
RECOMMENDED OPERATING CONDITIONS
MIN NOM MAX UMIT
Supply Voltage Voe: 55400 Circuits 4.5 B 55 v
N7400 Circuits 4.75 b 5.25 W
Normalized Fan-Qut from sach Output, N 10
Operating Free-Air Tempergture Range, Ta:  S6400 Circuits -6% 25 128 °G
N7400 Circuits 0 25 70 °C
ELECTRICAL CHARACTERISTICS [over r ded operating free-air ranga unless ctherwise noted)
PARAMETER TEST CONDITIONS " MIN  TYP** MaXx | UNIT
Vint1 Legical 1 input voltage Voo = MIN 2 Y
reguirgd at bath input
terminals to ensure
iogicat O laval at cutput
Winto} Logical O input volisge Vg = MIN o8 v
requirad at efther input
termfnal to ensurg
logical 1 level at output
Yautf1) Lagical 1 output voltaga Voo = MIN, Win = 0.8V, 24 33 v
lload = ~400uA
Voutid) Logical & output voltage Vgc =MIN, Vin =2V, 0.22 o4 v
Tgink = 16mA
linio} t.agical 0 leval input Voo = Max, Vin = 0.4V -1.6 mA,
current leach input)
it 1) Logical 1 level input Voo = MAX, Vin = 2.4V a0 | wA |
current leach inputl Vo = MAX, Vin = 5.5V 1 ma
. 55400 —20 -5% ‘
Sh i =
Ios cu?rrotnf{cu't output Voo =MAX N7400 18 55 | mA J
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DIGITAL 54/74 TTL SERIES = $5400, N7400

ELECTRICAL CHARACTERISTICS (Cont'd)

TYP* MaX ] UNIT

to logical 3 level

PARAMETER TEST CONDITIONS * MIN
e Logics! O level supply Voo = MAX, Vin = 5V 12 2 A
currant
lecin Logical 1 leval supply Ve = MAX, Vin=0 q -1 mA,
current '
p—
SWITCHING CHARACTERISTICS, Voo =5V, Ta = 25°C, N =10
PARAMETER TEST CONDITIONS MEN TYP MAX UNIT
Yaato) Propagation delay time G, = 15pF. A =40082 7 18 ns
to logical O level
todi) Propagation delsy time CL = 16pF, Ry = 40082 11 22 ns

® For conditions showe as MIN or MAX, use tha appropriate vaiue specified under recommended operating conditions for tha applicabla

device typa.
** All wypical values ara 8t Von = BV, Ty = 26" C
T Mot mora than ong output should be shorted Bt B timae.
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Ei!lllﬂti[:g QUADRUPL

SCHEMATIC (each gatel

S5401-AF W = N7401-AF

DIGITAL 54/74 TTL SERIES

PiNM CONFIGURATIONS

E 2.INPUT POSITIVE NAND GATE
WITH OPEN COLLECTOR OUTPUT S401

N7401

W PACKAGE
L k] i 1 1w A "
1 amrirg
) Ti
L uopu
1 2 1 a 5 a r
A.F PACKAGE
u 3 12 1t L Ll *
|
Ve I ‘I 5‘ | E 5,
'Q' [
UL gd
L} 2 £l L 1 a 1
NOTE: Cemponent values shown are naminal. * Mo puil-up provided
AECOMMENDED OPERATING CONDITIONS
MIN NDOM MAX UNIT
Supply Voltage Veo: 85401 Gircuits 45 ] 5.5 v
N7401 Circuits 4375 - 5.26 \'
Normalized Fan-Qut from gach Output, N 10
Operating Free-Air Temperature Range, Tp: 85407 Circuits -55 25 125 *C
N740t Circuity 0 25 70 °c
ELECTRICAL CHARACTERISTICS (over recommanded operating free-air tamperaturs range unless otherwise noted)
PARAMETER TEST CONDITIONS® MIN  TYP'" MAX | UNIT
¥ini1) Logical 1 input voltage Yeoe = MIN 2 v
required at both input
terminals to ansure logi-
cal 0 fon} level at autput
Yinio} Logical 0 input voltage Yoo = MIN 08 v
required at aither input
terminal to ensura logi-
cal 1 {off) level at out-
put
Loyt 1) Output reverss current Yoo = MIN, Yin{o) = 0.8V 260 s
Vout{1} = BEY
Y auti0) Logical 0 output Vop = MIN, Vip =2 2V, 0.4 v
voltage lon lavel) leink = 16mA
findo} Logical O level Input Ve = MAX, Vin = 04V ~1.8 | maA
currgnt {sach input)
ling 1 Logical 1 level input Yoo = MAX, Vin = 2.4V 40 BA
current (each input) Vee = MAX, Vin = 6.5V 1 mA
loc i Logica! D hevel supply Vep = MAX, Vin =BV 12 22 ma
current
leedn Logical 1 leval suppiy VCC = MAX Vin=0 4 8 A
current
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DIGITAL 54/74 TTL SERIES w 85401, N7401

SWITCHING CHARACTERISTICS, Vop = 6V, Ty = 26°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
thd0 Propagation delay time € = 18pF, R = 40012 8 15 1 s
1o logical C leve! ;
tpd! Propegation delay time CL = 15pF, RL=4kst
to lagicat 1 level Fs 35 45 ns

* For condltlens shown as MIM or MAX, use the appropriata valua spacifiad undar recommendad oparating canditlons far tha applicable

devica type.
All typlcal values aré at Ve = BY, Ty » 26°C




SilINDOLCS

QUADRUPLE 2-INPUT | $5402

SCHEMATIC {each gatel

POSITIVE NOR GATE | N9 4019

56402—A,F W e N7402-AF

DIGITAL 54/74 TTL SERIES

PiN CDNFIGUR&TLONS

=

NOTE: Component valuses shown arg nominal,

W PACKAGE

woom nooe

AF PACKAGE

w3 o’ u [l

= nanimin

2 |

_@
5

-0
-
~
-]
=[]
=

RECOMMENDED OPERATING CONDITIONS

Supply Voltage Vo 50402 Clrcuits

N7402 Circuits

Normalized Fan-Out from each Output, N
Operating Free-Air Tamperature Rangn, Tyt

55402 Circuits
N74(G2 Circuits

N NOM MAX UNIT

a5 6 55 v

475 L+ 2.25 v
10

-55 25 125 ‘c

¢} 25 70 °C

ELECTRICAL CHARACTERISTICS {over recommended uperating free-air temperatura range unless otherwise noted)

PARAMETER TEST CONDITIONS® MiN TYP"™ MAX UNIT
Vini1] Logical 1 input voliege Voo = MIN 2 W
required at either input
terminel to ensure
logical O level at output
Vini0} Logicat 0 input voltage Veg = MIN 08 W
raguired at both input
terminals ta ensure
logical 1 level at output
Vout!1} Lagical 1 output voltage Yeop = MIN, Vin= 08V 24 a3 v
ljogg = ~400pA,
Youtl0) Lagical 0 guiput voltage Vog = MIN, Vin =32V, 0.22 0.4 v
Isink = 18mA
linfor togical O level input Voo = MAX, Vin = 0.4V -1.6 s
‘currant {each inputl
bnl1) Logical 1 level input Voo = MAX, Vip =24V 40 1A
current {each input) Voe = MAX, Vin = 5.5V 1 mh
- 55402 =20 =55
'Os g:?rr;nl;t‘l;cmt putput Voo = MAX N7402 T8 = ! -




DIGITAL 54/74 TTL SERIES u 85402, N7402

ELECTRICAL CHARACTERISTICS (Cont'd)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

locuo \ogical O lavel supply Voo = MAX, Vi =6V 14 27 mA
currant

lecin Logical 1 ieval supply Vo = MAX, Vi, =0 8 16 mA
currant

SWITCHING CHARACTERISTICS, oo™ 8V, Ta= 25°C, N =10

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Tpd0 Propagation delay time CL = 16pF, R = 4008 B i5 ns
ta logical 0 leval
o1 Propagation detay tims Cp. = 15pF, R, = 40002 12 22 ns

to lagical 1 level

* For conditions shown as MIN or MAX, use the appropriate value spacified under recommanded oparating conditions for the wpplicabla
device type.
"* Al typical values are at Ve = BV, Ty = 25°¢C
t+ Naot more than one output should be shorted at a tima.
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Ei!lﬂl!tiﬂﬁ QUADRUP

LE 2-INPUT POSITIVE NAND GATE
WITH OPEN COLLECTOR OUTPUT

SCHEMATIC (each gate)

S5403—A,F « N7403-AF

DIGITAL 54/74 TIL SERIES

PIN CONFIGURATIONS

39403
N7403

NOTE: Componant values shown are nominal.

il

AF PACKAGE

* No pulli-up provided

AECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT
Supply Voltage Vop: 5403 Circuits 4.5 8 55 Y
N7403 Clreuits 4,76 ] 525 v
Normalized Fan-Qut from Cutput, N t0
Operating Free-Air Temperature Rangs, Ta:  SB403 Cireuits -bg 26 125 g
N7403 Circuits 0 25 70 °C
ELECTRICAL CHARACTERISTICS lover recommendsd operating free-alr temperature rangs untess atherwise notud}
PARAMETER TEST CONDITIONS* MIN  TYP*" MAX | UNIT
Vinii} Logical 1 input veltage Voo = MIN 2 v
required at bath input
terminale to ensure
lagical 0 (on) level at
“Gutput
Yini0l Logical D input vaitage Vo = MIN, Vin =08V 08 v
required at either input
torminal to ensure
lagical 1 {off] lavel at
output
lout{1} Qutput reverse current Voo = MIN, Vip = 2V, 250 BA
Vouti1) = 8.5V
Vautio)  Logical O output Voo = MIN, 0.4 "
voltage {on leval} lgink = 16mA .
Hinlg) Logical O level inpui Voo = MaX, Vin = 0.4V -1.6 mA
current leach input)
Lin{1) Logical 1 leval input Ve = MAX, Vip=~ 24V 40 uh
currant {aach inputl Vg " MAX, Vin = 6.8V 1. s,
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DIGITAL 54/74 TTL SERIES a 55403, N7403

ELECTRICAL CHARACTERISTICS {Cont'dl

to logical ¥ lewvel

PARAMETER TEST CONDITIONS* MIN TYP MAX | UNIT
lccim Logical ) level supply Vog = MAX, v, = 6Y 12 22 mA -
current 1
lcc{” Logleal 1 laval supply Vcc =MAX, Vil‘l =0 4 b1 mA,
currant
SWITCHING CHARACTERISTICS, \r“::‘:.;n BV, Ta = 25°C,
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
todD Propagstion dalay time CL =15pF, RL = 40083 :] 16 nE
to toglcal O lavel
tpd Propagation delay time C), = 15pF, R =4kid 35 45 ns

* For conditions shown as MIN gr MAX, use the appropriate valus specifiad under racommenced opacating conditions for the applicable

devica typa. .
** Al typlcal values ara at Ve = BY, Tp = 26°C
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SiNOtiCS

HEX INVERTER 85404

SCHEMATIC {sach inverter)

1

e

oA

MNOTE: Compuonant values shown are naminal.

86404—A,F W » N7404-A F N 74 u 4

DIGITAL 54/74 TYL SERIES

PIN CONFIGURATIONS

W PACKAGE

u o []

misinlialals

Aspl

RECOMMENDED OPEAATING CONDITIONS

MIN NOM Max UNIT
Supply Voltage Vot SB404 Circuits 45 3 B.5 LY
N7404 CGirguirs 4715 5 5.25 W
_Norn'lalized Fan-Out from Output, N 10
Operating Free-Air Temnparature Rengs, T4 $5404 Circuitis -85 25 128 °c
N7404 Circuits 0 25 70 °C
ELECTRICAL CHARACTERISTICS {over ded op ing free-air p rangs unless otherwise noted}
PARAMETER TEST CONDITIONS® MIN - TYP™* MAX | UNIT
Vinli) Logical 1 input voltage Voo = MIN 2 v
raquired st input
tarmingl to enaurs logi-
cal 0 level at output
Vin{O} Logical & input veltage Vo= MIN QB v
raquired at any input
terminal to ensure
logical 1 leveal at output
Voui(1)  Logical 1 output Veo= MiIN, Vi = 0BV, 2.4 33 v
voltage blggd = —400uA,
VoutlD)  Logieat 0 output Vo= MIN, Vin =2V, 022 0.4 v
voltage lgink = 16rmA
lin(o} Logical 0 level input Vo= MAX, Vin = 0.4V =18 ] ma
current (each input)
lint1} Logicel 1 level input Voo™ MANX, Vin = 2.4V 40 uh
current Vpo= MAX, Vin = BBV 1 A
Short circuit output - Sod —20 66
log cuﬁ;ni;'mm outpy e = MAX NTAGA 18 -6 mA,
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DIGITAL 54/74 TTL SERIES & 85404, N7404

ELECTRICAL CHARACTERISTICS {Cont'd)

PARAMETER TEST CONDATIONS ™ MIN TYP MAX UNIT
icoloy  Legical O level supply Voo = MAX, V), = 5V 18 33 ma
current
g1y Logical 1 level supply Voo = MAX, Vip=90 ] 12 ma
currant
SWITCHING CHARACTERISTICS, Vioe= 5V, T4 =25°C, N=10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tadn Propagatinn delay time C) = 15pF, Ry =400 B 35 ng |
to bogical D level
tadt Propagation deiay time C_ = 150F, Ry = 4000 12 32 ns ‘
to |ogical 1 level

device type.

"= AN typical valuas are at
Mot mere than one output should be shorted at a tima.

-

=6V, Ta = 25°C,

For conditions shown as MIN or MAX, usa the epRropriste vahig spacified under recommended oparating conditions for tha applicable

2.1



Siqnotics HEXWVERTER) 5405

WITH OPEN COLLECTOR OUTPUT
N7405

SEA05—A, F ¥ o N7405—AF

BIGITAL 54/74 TIL SERIES

SCHEMATILC (aach inverter) PIN CONFIGURATIONS

W PACKAGE

NOTE: Componant valuas shown are narrinal.

RECOMMENDED OPERATING CONMDITIONS

MIN NOM MAX UNIT
Supply Voltage V! 56405 Circuits 45 5 B.5 W
74086 Cireuits 4.78 5 6,25 A

Narmatized Fan-Out frem Output, N m
Operating Free-Air Temperature Range, T, 55405 Circuits =55 25 125 'C
N7405 Circuits o 25 70 °c

ELECTRICAL CHARACTERISTICS {ovar recommanded operating free-air tenperature range unless otherwise noted)

I
PARAMETER TEST CONDITIONS* MIN TYP** MAX UNIT-|

Vin{i: Lagical 1 input voltage Vo = MIN 2 W
réquired at input termi-
nal to ensure |ogical
0 {on) level at autput

Vin{Ol Logi:::al 0 input voitage Voo = MIN 08 v
required at input termij-
nal to ensura logical
1 {off} level et output

lout{1} Output raverse current Ve = MIN, Vi, = 0.8V, 250 A
Vout(1) = B8V

Voutto),  Lotical 0 output Voo = MIN, Vi, =2V, 0.4 v
voltage lan level} fgink = 16mA

Linia} Lagical O level input Voo = MAX, Wi, = 04V -1.6 mA
current

Lin(1) Logicat 1 level input Voo = MAX, Vin = 2.4V 40 ua
current Voo = MAX, Yip = 5.5V 1 mA,

Iccio Logical O level supply Ve = BV Vip =5V, 18 a3 mA
current T,=25C

leeit) Lagical 1 level supply Vo= BV, Vin= 0, & 12 mA,
currant Ta=25°C




DIGITAL 54/74 TTL SERIES = S5405, N7405

SWITCHING CHARACTERISTICS, Vo = BV, Ty = ®°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
todh Propagation delay tirne Cy. = 1bpF, R|_ = 4000 8 1% ns
to lagical O levet
tpd1 Propagation dalay time Cy = 15pF, RL=4ki 40 BB ns
to logical 1 levg)

* For canditions shown as MIN or MAX, use the appropriete value specifled under recormmended oparating conditiang for the applicable
device typa.
** All typical valugs sre ot Voo = BY, T, = 26°C
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Sifnotics

HEX INVERTER BUFFER/DRIVER WITH

OPEN COLLECTOR HiGH VOLTAGE OUTPUTS

DESCRIPTION

The 54/7406 end 54/7416 Hex inverter Buffer/Drivers features
standsrd TTL inputs with inverted high voltage, high current, open
collector autputs for interfaca with MOS, lemps or rélays. The
54/2406 minimum output breakdown is 30 volts and the 54/7416

output b vis 16 valts,

SCHEMATIC (aach inverter)

S6408—A F W » 55416—A,F W » N7406—A,F « N7416—A F

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

$5406
$5416
N7406
N7416

ver

NPT

QUTRLT

WPACKAGE

[
j.

0=

s

Ny
~[]
»
-O
-0
-0
~L]8

A, F PACKAGE

[ ]
g
j.

i0=

¥
¥

Y

LILTTTTLY L
1 ] 3 4 ] . 1
NOTE: Component valuas ghown arg nominal.
RECOMMENDED OP;ERATING CONDITIONS
: §5406, 55418 N7408, N7416 UNIT
MIN NOM MAX MIN NOM MaX
Supply Voltage Vo 45 & 5.5 4,75 ] 5.25 v
Output Voltage, Vo 55406, N7408 30 30
56416, NH16 15 15 W
Low-evel cutput current, Iy 30 40 maA
Operating Frag-air Temperature Range, T4 =56 25 125 a 25 70 *C
ELECTRICAL CHARACTERISTICS (ovar r led aperating free-air Btura range unless otherwise noted)
PARAMETER TEST CONDITIONS® MIN TYP** MAX | UNIT
ViR High-level input voltage 2 W
Vi Low-level input voltage 0.8 v
oy High-tavel autput currant Voe = MIN, V) = 0.8V, Vg = MAX 280 uA
v =MIN, ¥, =2V, | = MAX 0.7 W
cC (| 0L
W, Low-level t vol
oL Lowleveloutput voltege Vg = MIN, V| = 2V, g, = 16mA 04 |V
\ High-tevel _inbut currant Voo = MAX, V=24V 46 ' uA
H {each input) Voo = MAX, V) = 6.5V 1 mA
Low-leval input furrant :
1 Ve = MAX, V) = 0.4V -16 A
L {each input} cc ' N m
Supply current, bigh-level :
leck Voo = MAX. V) =0 30 42 | maA
output
Supply current, low-level v AX. V)= 6 2 a8
I = . = By 7 A
CCL output cC ) | m




DIGITAL 54/74 TTL SERIES = 55406, $5416, N7406, N7416

SWITCHING CHARACTERISTICS, Voo = BV, Ty = 25°C

PARAMETER TEST CONDHTIONS MiN TYP MAX | UNIT
Propagation delay tima,
1 C_=15pF, R_=1108 10 5 ns
FLH low-to-high-ievel output L P L
Pronegation delay time, CL-BpF. R =100 14 2|
tPHL high-to-low-leval output L e L

* Far conditions shawn as MIN or MAX, use tha appropriate value speclfled under racommended pperating conditlons 1or the applicakia
devica type.

** Al typical values ara st Voo = 5V, TA -25"C.




Ei!l“l!t'l'l}s HEX BUFFER/DRIVER WITH OPEN | $5407

COLLECTOR HIGH VOLTAGE OUTPUTS | $5417

s6407-A,F W » s5a17-a Fw e n7a07-A Fen7a17-aF | NT407

DIGITAL 54774 TIL SERiES | N7417

DESCRIPTION PIN CONFIGURATIONS
The 54/7407 and 54/7417 Hex Buffar/Driver fastures standard TTL
inputs with non-invierted high voltege, high current gpen collectar
outputs for intérfece with MOS, lamps or refays. The B4/7407
rminimum output is 30 valts and ths 54/7417 minimum autput is 15
volts,

W PACKAGE

SCHEMATIC {gach buffar/driver)

LTt
1 H k] 4 d L] L
A F PACKAGE
" (L] 1z " L] * L]
Voo
ﬁ | o
gy
1 El L] L] ¥ L] L4
NOTE: Componant values shown ara nominal,
RECOMMENDED ORERATING CONDITIONS
55407, 56417 N7407, N7417 UNIT
| MIN | NOM | MAX Mir NOM MAX
Supply Voltage Voo 4.5 5 5.5 475 5 5.25 v
Qutput Voltage, V) S5407, N7407 3 30
55417, N7417 15 i5 W
Low-Leval Qutpug Current, oL 30 a0 ma
Operating Free-Air Temperature Range, Ta -B5 25 125 0 25 70 "G
ELECTRICAL CHARACTERISTICS (over recommanded operating frae-air temperature range unless othetwise noted)
PARAMETER TEST CONDITIONS * ] MIN TYP*® MAX | UNIT
ViH High-leval input voltage \ 2 v
Vi Low-level input valtage : 0.8 v
lgy  Highleval output current Vee = MIN, Vq = 2V, Vg = MAX \ w0| kA
Voo =MIN, V=08V, Iy =MAX ; o7 W
W Low-level output voltage
oL hewlevelouwpuIvons Voo = MIN, vy = 08V, 1o, ~ 16mA l. 04| v
High-level input current Ve = MAX, Wy = 2.4V . 40 A
|
I teach input) Voo = MAX, V= 6.5V \ 1] ma
Low-level input current
hi e P Veg = MAX, Vg = 0.8V 6| ma
{each input)
Suppt rent, high-leve!
ooy PRIV current, high Veg = MAX, V4= BV ‘ 29 41| ma
output
Supply current, | level
oL oY rarEmL e Vo = MAX, V3 =0 21 | ma
output
L
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DIGITAL 54/74 TTL SERIES a 55407, 55417, N7407, N7417

SWITCHING CHARACTERISTICS, Voo =BV, Ty = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX E[ UNIT
{
Propagation delay tima, L
1 C, = F, = 1108
PLH iow-to-high-leve! output L= 8P A =1 6 10 E s
Propagstion dalay time, |
PHL  pigh-to-lowlovel output C = 15pF, AL =100 G S
1

* For conditfons shown ax MIN or MAX, uge the appropriate valug spaciflad under récommendad aperating eonditione for tha applicabla
device Type.
** All typical values are at VCC - 5V, TA = 26°C,
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SiNETES

$9408

QUADRUPLE 2-INPUT
POSITIVE AND GATES

SCHEMATIC {gach gatal

N7408

564084, F W = N7A0H—AF

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

W PACKAGE

GND
O LY LT L O
1 H 1 4 B L3 T
A PACKAGE
L) 13 u " o " L 3
1 [? [1 1111 rl’l f1
l E kB
LTy oI T il
1 X a 4+ £ L3 ¥
NOTE: Compenent veluasg shown are neminal.
AECOMMENDED DPERATING CONDITIONS
MIN NOM MAX UNIT
Supply Voltage Voe: 55408 Circuits 4.6 b 5.9 v
N7408 Circuits 4.75 5 5.2 V'
Normalized Fan-Out fram Output, N 10
Qperating Free-Alr Temperature Range, Tp:  §5408 Clreuits -5 a5 126 “c
N7408 Circuits 0 25 70 °c
ELECTRICAL CHARACTERISTICS (over recommended operating free-air tomperature rengs unless otherwlse noted}
PARAMETER TEST CONDITIONS® MIN TYP®" MAX UNIT i
Vinl1} Logical 1 input voltage Voo = MIN 2 v
requirad at both input
terminals 1o ensure
logical 1 level 3t output
Vintol Logical O input voltage Veg = MIN 08 v
required at sither input
terminal to ensure logi-
cal O levs! at output
Voutl1} Lagical | output voltage Voo = MIN, Vin = 2.0V, 24 33 v
lload =-B00kA
Voutl0) Logical O output Voo = MIN, Vin = 0.8V, Q.22 0.4 v
voltage lgink = 16mA
linio} Lagical O level input Voo = MAX Vip = 0.4V -186 mA
current laach inputl
lin{1} Logical 1 laval input VCC - MAX, Viﬂ = 2.4V a0 A
current {each input) Vog = Max, Vin = 5.5V 1 mA
1 os Short r,iTrcuit output ' Voo = MAX S5408 —20 1 mb
CUITENT N7408 =18 —5&




DIGITAL 54/74 TTL SERIES m 85408, N7408

ELECTRICAL CHARACTERISTICS (Cont'd}
PARAMETER TEST CONDITIONS " MIN TYP"™ MAX | UNIT
lcatn Logical 1 level supply Voo =MaXx, Vin =BY 10 18 mA
current
lee o Logicat G Ievel supply Voo = MAX, Vin=0 11:] 26 mAa,
current
SWITCHING CHARACTERISTICS, Voo = 5V, Ty = 26°C, N = 10
: 1
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpd0 Prapagation delay time Cp = 15pF, AL = 40042 12 19 ns
to togical O level
tpdi Propagation delay time C = 16pF, A = 40002 17.6 27 ns

to togical 1 leval

* For conditions shown as MIN or MAX, usa the appropriets value speciflad under recommended operating conditions for the applicable

davics Type,
+* All typical values are at Voo = BV, Ty = 1
. Not more than one gutput should be shorted af o tleme.
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Eiﬂ“l!tillﬁ QUAD 2-INPUT AND GATE + $54(09

WITH OPEN COLLECTOR OUTPUTS

womemanrr] N 1409

DIGITAL 54/74 TTL SERIES
DESCRIFTION PIN CONFIGURATIONS
The 54/7400 Quad 2-Input AND Gate with open collector outputs
provides the capability of axpanding AND logic functions, WPACKAGE
SCHEMATIC ieach pata)
- 13 1 " _lﬂ L] 1
[ 1 [ [

i
=

[

Epepugupepe

1

AF PACKAGE

ann
LILITLITLI Y LT U
1 2 X L3 3 L T
NOTE: Component valugs shown are nominal
RECOMMENDED OPERATING CONDITIONS
N7408 -
S0a09 UNIT
MIN NOM MAX MIN NOM MAX
Supply Voltage Ve 4.6 B 5.5 4.76 ) 5.26 v
Normalized Fan-Qut from each Output, N 10 1G
Oparating Free-Air Temparature Ranga, T4 -65 25 125 a -] 70 °C
ELECTRICAL CHARACTERISTICS {avar recommended aperating fres-sir tknperature range unlgss otherwise noted)
PARAMETER TEST CONDITIONS * MIN  TYP"" MAX [ UNIT
ViH High-level input voltage 2 v
Vi L.ow-lavel input voltage Q.8 v
IoH High-level output current Voo = MIN, vy = 2V, Vo, = 5.6V 250 | BaA
VoL Low-lgvel output voltags Voo™ MIN, V), = 0.8V, I = 18mA 0.4 v
High-levef input currant Voo™ MAX, V= 2.9 40 nA
hH {each Tnput} Voo = MAX, vy = 5.5V t| ma
Low-laval input current
m ovirieve e Ve = MAX, Vq = 0.4V 16| ma
leach ingut)
Supply current, high-level
| v = MAX, V=5V 10 15 maA,
CCH output CC 1
Supply current, low-level
1 Ven=MAK V=0 18 26 mA
COL  putput cc 1
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DIGITAL 54/74 TTL SERIES = S5409, N7409

SWITCHING CHARACTERISTICS, Vo =BV, Ty = 26°C, N =10

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Propegation dalay tima,
lew-to-high-leval qutput
Propagstion delay time,

tpLH G = 16pF 21 32 ns

Ry = 400 82 16 24 ns
PHL high-to-lov-level cutput L

* For conditions shown as MIN or MAX, use the appropriste value specitied under ranoa'imendad operating condltlans for tha epplicable
device type.
** AN typlesl values Bt Voo = BY, Ty = 25°C.



DIGITAL 54/74 TTL SERIES = 85410, N7410

ELECTRICAL CHARACTERISTICS (Cont'd)

TEST CONDITIONS *

tor logical 1 levet

1

PAFIAMETER' MIN  TYP*" MAX UNITW
leciol Logical @ level supply Ve = MAX, Vip =8V 9 165 mA
currant
lCCH! Logical 1 leval supply Voo = MAX, ¥ip=0 3 & mA
current
SWITCHING CHARACTERISTICS, Voo = 5V, Ty = 26°C. N =10
PARAMETER TEST CONDITIONS MIN TYP Max | UNIT
tad Propagation delay time C = 15pF, Ry = 40062 K 1] ns
10 togical O level |
LT Propagation delay time | €L =15pF, R = 40082 11 22 ns

]

davica type.

"

All typical values are at Vipn= BV, Ta = 25°¢,
Mot mora than one cutput shauld be shorted at a time,

For conditions shown as MIN or MAX, usa the appropriate value specified under recommended operating condltigns for tha appiicable
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Silnotics

SCHEMATIC MAGRAM

TRIPLE 3-INPUT POSITIVE AND GATE| S5411

S5411—AFW s NTA11-AF N 74] 1

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

NOTE: Component values shown arg nominal.

WPACKAGE

RECOMMENDED OPERATING CONDITIONS

Supply Voltage Vot 56411 Circuits
NZ2411 Circuits

Noarmalized Fan-Cut from Qutput, N

Operating Free-Air Temporature Range, T,:

§6411 Circuits
M7411 Circuits

MIN NOM MAX UNIT

4.5 8 5.5 v

4.75 5 £.26 v
10

-58 25 126 °c

o 25 70 °C

ELECTRICAL CHARACTERISTICS {over recommended operating free-air tempereturs range unless otherwise noted)

PARAMETER

TEST CONDITIONS"

Vin(1) Logical 1 input voltage
required at all input
tarminels to engure
logical 1 leval st output

Vini} Lugif.'al Q input l_foltage
required at any input
terrninal to ensurg togf-
cal O lavel 8t output

Vout(}  Logical ¥ ousput voltage

Vautia) Logical 0 output voltage

Ii.;(g] Logical O level input
currart {aach input)

lini1) Logical 1 level input
rumrant {gach input)

|lo_5 Shart circuit autput
currentf

Vcc =M
Yoo = MiN

Ve = MIN
oo
lioag = ~800uA

Ve = MIN
cC
lsink = 16mA

Ve = MAX
Voo = MAX
Vcc = MAX
Vcc = MAX

Vin = 2.0V,
Vin=0.8v,
Vin = 0.4V

Vin = 2.4V
Vin = 6.5V

85411
N7411

MIN  TYPF®

2

24 3.3
0.22

-20

-18

08

0.4

-1.6

-B8
~58

niA,

A
méA

mA
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DIGITAL 54/74 TTL SERIES ® 85411, N7411

ELECTRICAL CHARACTERISTICS {Conr'd)

PARAMETER TEST CONDITIONS*® MIN  TYP*" MAX | UNIT

ceo Logical 1 feval supply Voo = MAX, Vi, =5V 7.5 12 mA
currant

lecor Logical O levet supphy Voo = MAX, Vig=0 135 ) b
current

SWITCHING CHARACTERISTICS, Voo =5V, Ta = 25°C, N=10

PARAMETER TEST CONDITIONS MiIN TYP MAX UNIT
tpdQ Propagation delay time CL = 18pF, R = 4000 12 19 ns
to lagical O level
tod1 Propagation dalay time CL = 15pF, Ry = 4000 17.6 27 ns
1o logical 1 level

For conditions shown as MIN af MAX, use the appropriste value specified under recermmanded operating conditions for the applicabls
deévice type.

AN typlcal values are ot Voo = SV, Ta ™ 28°¢

Not more than cne output should be shorted at a time.

-
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SiljnRtiEs ~ DUAL NAND SCHMITT TRIGGER| - §5413
seamomar| N1413

DIGITAL 54/74 TTL SERIES

DESCRIPTION
The 6413 and 7413 dual Schmitt triggers consist of twe identicat
' ) . uia n’1|' Ingge ngi _w i ic; W PACKAGE
Schmitt-trigger circuits in monolithic integrated circuit form. Log-
ically, each circuit functions as a four-input NAND gate, but be- v e w w m m w
cause of the Schmitt action, the gate bas different input threshold . |
e e gate has P ) mlnlE! mln|
leyels for positiva- and negativegoing signels. The hysteresis, ar
backlash, which it the differance between the two thresheld levels, —
is typically 800mV.
An impartant design feature is the built-in tamperature compenss-
tion which ensures very high stability of the threshold levels and the lT[ L;J 3 I.J lrj ITI 7
hL ] L. ® -] w -

hysteresis over a very wide temperature range. Typleally, the hyster-
esis changes by 3% over the temperature range of —55"C to 126°C

F PACKAGE
and the upper thresheld changes by 1% over the same range. The A
5413/7413 can be triggared from the slowest of input ramps and womomowo % oMow
still give clean, jitter-free output signals. It can not be triggared from o

straight d¢ levels.

These circuits are fully compatible with mast other TTL, DTL, or
MSI vircuits. The 5413 is characterized far operatian over the full
mititary temperature range of —55°C to 126°C; tha #4132 is char-
acterized for operation from 0°C to 70°C.

RECOMMENDED OPERATING CONDITIONS

5413 7413
UNIT
MIN NOM MAX MIN NOM Ma X
Supply Voltage Voo 4.5 g 5.5 475 5 5.25 v
. High Logic Level 20 20
Fan-Qut From Esch Output, N Low Lagic Level 10 10
Operating Free-air Temperature Rangs, Ty, -56 Q 125 Q 25 70 c
Maximum input Rise and Fall Times Neg Restriction No Ftsstricticl)n
| i |
ELECTRICAL CHARACTERISTICS (ovar racommended operating free-air tomperature range unless otherwise noted|
PARAMETER TEST CONDITIONS= MIN TYP** MAX UNIT
V1t Positive-going threshold voltage Ve = BV 15 1.7 2 v
Y- Megativa-going thrashold voltage Voo =6V 06 X} 1.3
Vre—VTo Hysterasis Voo = 5Y 0.4 0.8 v
¥ tnput clamp voltage Voo = MIN, I{ =-12mA -15 v
. Voo = MIN, V| = 0.6V,
YoH High-tevel output voltage IoH = ~800:A 2.4 33 W
Voo =MIN, V) =2v,
VoL .Lowlwal output voitage ioL = 16mA 0.22 0.4 v
Input current at positive-going _ _
IT+ threshold Voo = BY, Vi=V1: -0.65 mA
Input current a1 negstive-going _ _
. threshold Voo =5V, Vi =VT. -0.85 ma
Input current at maximum _ _
I input voltage Voo = MAX, V) =B.5v 1 ma
FEH High-level input current Voo = MAX, V=24V 40 uA
L Low-level rnput current Vep = MAX, Vi =04V -1 -1.6 mA
los Shert-cireuit output currant T Voo = MAX, -18 a5 mA
Supply current, high-lgvel _ N
leeH output Voo = MAX, !V| =0 14 23 mA
Supphy current, low-level _
oL output Voo = MAX, M =45v 20 32 ma
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DIGITAL 54/74 TTL SERIES w §5413, N7413

SWITCHING CHARACTERISTICS, Vg = 5V, Ty = 26°C, N = 10

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Propagation delay time, low-to- _ _

tPLH high-tevel autput Cp = 18pF, R = 4004 18 27 ns
Propagatian delay time, high-to- _ _

PHL, Iow-level autput €y = 1BpF, R = 4009 18 22 L ns

* For canditions shown a3 MIN or MAX, use the appropriate valuae spacified unaer recomrmended operating conditians for the applicable
davice type.
=* Al typical values ara at Ve =8V, Ta = 5°C.
1 Mot more than ons output should be shortad at a tima.

TYPICAL CHARACTERISTICS

HYSTERESIS
VS DISTRIBUTIDN OF UNITS
FREE-ALR TEMPERATURE FOR HYSTEHRESIS
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Ei!l"l!til:s DUAL 4-INPIITI'POSITIVE NAND GATE‘ ﬁ?ﬁ%g

DIGITAL 54,74 TTL SERIES

. SCHEMATIC {gach gatel PIN CONFIGURATIONS

W PACKAGE

i 2 oo

AMOrn

ﬁ@m}

GEYTUEHD

;E;

o

AF PACKAGE

AT

NOTE: Componant valuas shown are nominal.

RECOMMENDED OPERATING CONDITIONS

MIN NOM MaX UNIT
Supply Voltage Vep: 56420 Circuits 4.5 ] 5.5 1%
MN7420 Circuits 4.75 9 5.25 v

Narmalized Fan-Out fram Quiput, N 10
Operating Free-Air Temparsture Range, Tp: 56420 Circuits -56 25 126 °G
N7420 Circuits : 0 25 70 G

ELECTRICAL CHARACTERISTICS {nyer recommended operating free-air tempergture range unless ctherwise noted)

POLRAMETER TEST CONDITIONS" MIN  TYP*" MAX [ UNIT

Yini1 Logical 1 input voltage Ve = MIN 2 v
required at all input
terminals to ansure logi-
cal O tevel at output

Vinio) Logical O input voltage Voo = MiN 0.8 v
raquired at any input
terminal e ensure logi-
cal 1 lavel at cutput

Vout(1) Logical 1 output Ve = MIN, Vin = 0.8V, 2.4 33 ]
voltage ligad = =400uA

Vour{D) Logical 0 output Voo = MIN Vin = 2V, 0.22 0.4 v
vohage lgink = t6mA

Lint0) Lagical O level input Vo = MAX, Vin=10.4v -1.6 ma
current {gach input)

lini1) Logical 1 rwa[ input Voo = MAX, Vip = 2.4V 40 BA
currant {gach input} Voo = MAX, Vin = 8.5V 1 ma

'os Short sircuit output VCC = MAX, 556420 =20 58 ma
current? N7420 -18 -65

2-28



DIGITAL 54/74 TTL SERIES » 55420, N7420

ELECTRICAL CHARACTERISTICS (Cont'd)

to logleal 1 level

PARAMETER TEST CONDITIONS * MIN TYP®®" MAX | UNIT

lecio} Lagical 0 level supply Vi = MAX, Vi, = BV B 1 mA
current

Icoiyy  Logical 1 lsve! supply Voe = MAX, Vin =0 2 4 mA
current {

SWITCHING CHARACTERISTICS, Voo =BV, T4 = 26°C, N= 10

PARAMETER TEST CONDITIONS MIN  TYP MAX UNIT

thao Propagation delay time C; = 16pF, R = 4000 8 15 ns
to fegicsl O level

tagt Propagation delay tme Gy = BpF, Ry =400% 12 22 J ng

For conditions shown as MIN or MAX, use the appropriate valuse specifiad under recommanded operating cenditiens for the applicable

devica Tyme.

+= All typlesl valuss are 8t Voo = BV, Tg = a5° .
t Mot more than one cutput shoutd be shorted ar a time.
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SiNoLics

DUAL 4NPUT POSITIVE AND GATE | $5491

SCHEMATIC DIAGRAM

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

BE421-AF W « N7421-AF N 7 4 2 l

W PACKAQGE

A,F PACKAGE

- T w

u

00000

4 LL_:_@

|
OO
NOTE: Component valuas shown ara nominal.
AECOMMENDED OPERATING CONDITIONS
MEIN NOM MAX UNIT
Supply Voltage VCC: 85421 Circuits 4.5 B 6.0 Y
MN?2421 Circuirs 4.75 5 5,25 v
Marmalized Fan-Out fram Output, N 10
Operating Frea-Air Temporature Range, Tt 556421 Circuits -b5 25 125 c
N7421 Circuits 0 25 70 °C
ELECTRICAL CHARACTERISTICS |over r ded op gt p o range unless otherwise noted)
PARAMETER TEST COMDITIONS® MIN TYP** MAX UNIT l
Vin{‘l} Logical 1 input valtage Vo= MIN 2 ;_1
required at all input
tarminals 1o ensure
logical 1 level at autput
Vin{[)} Laogical 0 input voltags Ve = MIN 0.8 v
required at any inpug
terminal 10 ensure
logical O level at output
Voutipy  Logical T autput valtage Veg = MIN, Vi = 2.0V, 24 3.3 v
lgag = ~B00uA
Vourtgy  Logicat 0 autput voliage UCC - MiN, Vi = 0.8V 0.22 0.4 Y]
snnk = 16mA
Lint oy Logical O level input Voo = MAX, Vin = 0.4V -1.6 mA
current {aach input)
lnt1) Logical 1 level input VCC = MAX, Vip = 2.4V a0 HA
current {sach input) Voo = MAX, Vi, = 6.5V 1 ma |
los Shaort gireuit output Ve = MAX, s5421 =20 -5b mA
N7421 -18 -85 ]
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DIGITAL 54/74 TTL SERIES = §5421, N7421

ELECTRICAL CHARACTERISTICS {Cont'd}

PARAMETER TEST CONDITIONS * MIN TYP"" MAX UNIT
——— e —— =+ - - -
lecin Logical 1 tevel supply Voo = MAX, Vi = BV 5 13 ma |
current J
loeiol Logical 0 lavel supply Voo = MAX, Vip=0 a 13 mA,
current
SWITCHING CHARACTERISTICS Voo = 5V, Ta =25°C, N =10
PARAMETER TEST CONDITIONS MIN TY?P MAX | UNVT
thdo Prapagstion delay time Cp = 15pF, R = 40002 12 19 ns
ta logical G level
todi Propagation delay time C = 16pF, R =4000 175 27 ng
ta logical 1 level I

-

For conditions shown a3 MIN or MAX, use the sppropriate value spacified under tecommended oparating conditions for the applicabole
device type.
All typical values are at Veps 5V, Ta - 25°¢C.

Mot rmore then ¢ne cutput should be shortad at a time.
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SUTMIDTIES QU0 24NPUT HGH VOLTAGE NAND GATE | G549

DESCRIFTION

The B64/7426 Cuad 2-lnput NAND Gate features standard TTL
inputs with high voltage (16 volts] open collactar outputs for

imterface with MOS, lamps or refays,

SCHEMATIC (oach gate}

S6428—A,F » N7426--A F N 7426

DIGITAL 54/74 TTL SERIES

TS

(o

Nota: Component values sRcwn are nominal

auteut

PIN CONFIGURATION
A,F PACKAGE
H 1 1 " L [ 3
| a1l
Voo

RAECOMMENDED OPERATING CONDITIONS

56426 N7428 UMT
MIN NOM MAX MIN NOM Max
Supply Voltage 4.5 [ 5.5 475 [:] 5.25 v
Cutput Valtage, Vor 15 14 v
Low-Level Output Gurrent, Iq) 18 16 ma
Operating Free-Air Temperature Rangs, T 5 -55 25 125 i} 25 0 G
ELECTRICAL CHARACTERISTICS (over recommanded oparating fres-air temperature rangs unless atherwise noted|
L PARAMETER TEST CONDITIONS ® MIN  TYPT® mMAX | UNIT
ViH High-level input veltage s v
VL Low-igvel input voltage 08 v
VoH High-level cutput voltage Voo = MIN, V= 0.8V, lgy = 1mA 16 v
loH High-level output current Voo =MIN V| = 08V, Vo = 12V 50 1A
Vao Low-lgvel output voltege Voo = MIN, Vi, = 2V, I = 186mA 0.4 v
' High-level input currant Voo = MAX, vy = 2.4v 40 HA
" Bach input) Vg - MAX, Vg = B.5V 1] mA
Low-level input current
| v =MAX, V4 = 0.4V -1.6 m#
IL {gach input) = !
Eupply currant,
| Ve = MAX, V=0 4 8 m#A
CCH  pigh-lavel output cc t
Supply currant,
I Voo = MAX, V=8V 12 22 mé,
<CL {ow-lavel output cc 1
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DIGITAL 54/74 TTL SERIES w 55426, N7426

SWITCHING CHARACTERISTICS, Voo =6V, T = 5°C

PARAMETER TEST CONDITIONS M TYP MAX | umMIT
Prapagation delay tirme,
= 16pF, Ry =1k 16 24 s
'PLH low-ta-high-level output CL=1% L 23
Propagation delay time
- = 1k 11 17 ns
PHL  nighao-low-leval output €y = 18pF, Ry e

* For conditions shown sk MIN or MAX, use the appropriate value specified Lndat racommended aperating conditions for tha sppiicable
devica typs.
** All typlcal valuss ara aT Ve = BY, Ty = 25°¢.
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SiNDLES

SCHEMATIC DIAGRAM

8-INPUT POSITIVE NAND GATE $5430

S5430—A,F,W & N74304_F N 7430

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

ang 1wl

T

oue

MOTE: Component valuss shown arg nominal,

W PACKAGE

LT T T L ]

nomnnrn

)

ETT)

AF PACKAGE

" ] noow

Vo

nanannn
T

RECOMMENDED OPERATING CONDITIONS

MIN NOM Max l UNIT
Supply Voitage Voot S6430 Circuits 45 5 5.5 v
WN7430 Circuits - 4.75 5 5.25 v
MNormatized Fan-Out from Qutput, N 10
Operaning Free-Air Tamparaturs Rangs, T,:  $5430 Circuits -58 25 125 °c
N7430 Circuits 4] 25 To C
ELECTRICAL CHARACTERISTICS |ovar ded operating frae-air range unless otherwiss noted]
PARAMETER TEST CONDITIONS * Mt TYP"® MAX UNIT
Vinin) Logicad 1 input valtage Vo = MIN 2 v
required at all input
rerminals to cnsura
{agical O level at autput
Vin (o) Loaical O input voltage Ve = MIN 08 v
required at any input
terminal to ensure
logical 1 1evel at output
Vaur(1)  Logical 1 output voltags Voo = MIN, Vi = 0.8V, 24 33 v
Nogg = ~300HA
Vauripy  Losical Q0 outpur voltage Voo = MIN, Vin =2V, 022 04 v
I3ink = 16mA
finfo) Logical O level input Vo = MAX, Vin = 04V -1.6 mA
current {gach inputl
Gini1) Logical 1 leval input Voo = MAX, Vin = 24V 40 A
current (gach input] Voo = MAX, Wip = 5.5V 1 ma
log Shart circuit output Vo = MAX, 55430 =20 -85 ma
current T N7430 -18 -55
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DIGITAL 54/74 TTL SERIES ® §5430, N7430

ELECTRICAL CHARACTERISTICS {Cant'd)

PARAMETER TEST CONDITWONS" MIN TYP** MAX | UMNIT
lccio)  topical O level supply Voo = MAX, Vin = BV 3 6 | ma
Lurrgnt
IOC'I!I Logical 1 level supply Voo = MAX, Vip=0 1 2 ma,
currant

SWITCHING CHARACTERISTICS, Voo =BV, T4 =28°C, N = 10

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT ’
thdn Propagation delay time C = 15pF, R = 40080 8 15 ns
to logical 0 level )
tod1 Piopagation delay time C| = 15pF, AL =40052 13 22 ns
1o logical 1 level

* Faor conditions shown as MIN or MAX, use the appropriate velue specified under recommended operating conditions for the applicable
devica type.
** Al typical values are at Vop= 5V, T = 26°C.
T Not more than ona output shoutd be shorted ata time.
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QUADRUPLE 2-INPUT |S5437 N7437
POSITIVE NAND BUFFER (55438 N7433

§5437-A,F W » 35438-A F W ¢ §5439-A F » N7437-A.F W o« N7438-A.F » N7439-AF

DESCRIFTION

The 58437/NT437 is a NAND Gate lautput low onlywhenall in-
puts are high} the same as N7400 axpept that it wilf drive 3 times
as many loads. Thea SB43B/N?438 and S5439/N7439 ace also
NAND Gates but have opan-cotlectors similar to N7403,

The 55437/N7437, 86438/N7438 and 55430/N7439 contain four
Zinput NAND gates in a package with a guarenteed fam-out of
30-series 64/74 loads in both the logical “17 (1.2mAl, snd logicat
"0 {48mAj states. The SE43B/MN7438 and 55439/N 7430 have an
open collector output for “WLRE-AND' applications but still re-
tair the high sink current capability of the S8437/N7437.

ABSULUTE MAXIMUM RATINGS |gver opersting tomperature
ranges unless otharwise noted)

Supply Vaoltage Vo (See Note 1) W
Supply Voltage (Ses Note 1) 5.5V
Intermitter Vaoltage (See Note 2) 5.5V
Qutput Voltage {See Notes 1 and 31

55438/N 7428, SS439{N7432 5.5V

Operating Free-Air Temperature Range:
S55437/55438/55439
N7437/N743B/M 7438

Storage Temperatura Range

65°C to 126°C
0°C 1o 70°C

£5°C to 160°C

NOTES:

1. Voltege values, except intermitter voltage, are with respect o
network ground terminal.

2. This is the voltage betwean two am|tters of a multiple-ammiter
transistar,

3. This |s the rraximum voltags which should be spplied 10 any
output when it ig in the off state.

SCHEMATICS {anch buffer)

DIGITAL 54/74 TIL SERIES SI43INM33

PIN CONFIGURATIONS

A, F,WPACKAGE
54/7437/38

Ve 4 4 av o aw A
2] [ERE - LI I | ]

ot nrin

L L L]

F] - ] [ T
W m I oMb

LU

A, FPACKAGE
54/7439 N

L] 1 u [1l ] " .

101000

$5437, N7437 (Totam-Pola Qutput)

55428,

NEA38, 55439, N7439 (Open-Collector Cutput)

RECOMMENDED OPERATING CONDITIONS

Supply Voltage Ve
Narmalized Fan-Out from each Qutput, N
Operating Frea-Air Temperature Range, TA

$5437, $5438, 5439 N7437, N7438, N7439
MIN | TYP | max | min_ | TvP | Max | N7
a5 5 65 | 475 5 | 5.26 v
W 3
-56 25 125 0 25 o [ °c
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DIGITAL 54/74 TTL SERIES = §5437, $5438, $5439, N7437, N7438, N7439

ELECTRICAL CHARACTERISTICS (over r led operating free-air ature range unless otherwise noted)
T
PARAMETER TEST CONDITIONS * MIN  T¥P*"* MAX P}NIT
Vin High-levet input voltape 2 . v
ViL Low-leve! input voltage 0.8 v
V) Input clamg voltege Voo = MAX, I =-12ma -1.5 v
Vop=MIN, V) =08V '
YoH High-level output valtage 24 3.3 v
lDH = 1. 2md,
v = MIN, ViH=2Y
VoL Lowelgwal gutput voltage ce IH 0.22 04 v
lgL = 48mA
Iy Input current at max. input voltage Voo = MAX, V| = 6.5V 1 m#A,
HH High-lavel input current ! Ve = MAX. V=24V 40 Ty
I'TH Law-level input current . Voo =MAX, V) = bav -1.6 mA
. -20 -55
los Short-cirguit output current Voo = MAX 18 £6 ma
loeH Supply current, high-level qutput Voo = MAX, Sea Note 2 9 15.5 A
looL Supply current, low-leval output Voo = MAX, Saa Note 3 34 54 mA
SWITCHING CHARAGCTERISTICS, UCC =SV, Ty = 26°C, N= 140
- ———— ¢ - o .
PFARAMETER 54/7437 TEST CONDITIONS MIN TYP MAX | UNIT
Propagation delay time,
tppL , : gal \ Iv 13 22 ns ‘
igh-to-low-tevel autput H
"@fto-loveiavel oute C = 45F, Ry =1330 !
Propagation delay time,
I . 8 16 ns
low-to-high-lavel output

* For conditions shown as MIN or MAX, use the appropriate value specifled undar recommandad opersting conditions for the applicabla
device type.

"+ All typical values are at Veo® 5V, Ta,

= 26°¢,

t Mot more than one output should be shortad at a tirme.

PARAMETER 54/7438/39 TEST CONDITIONS MIN TYP MAX | UNIT
PHL Propagation delay time,
high-to-towdavel cutput 5 14 22 ns
- =133
® Propagation delay time, CL = 48pF, By =13
LH
{oww-ta-highdaval output 11 18 ns
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SilMDTIES DU NPT POSTVE N BUFFER | 5440
o) N 1440

DIGETAL 54/74 TTL SERIES

SCHEMATIC |adch gate} PIN CONFIGURATIONS
¥ PACKAGE
L I T L) n s
l_| 101
aND
I )
wnd el Y Yo
1 EREREERNR
] *
—y
.m[ o
o
[ —
Z Y A,F PACKAGE
el
we . L R T

OO Onnno

=

NOTE: Component values shown ara nominal.

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT
Supply Voltage Vop: 55440 Circults 4.5 5 B5S W
M7440 Circuits 4.75 & 5.26 v

Nermalized Fan-Out from Qutput, N 30
Operating Fres-Air Temperature Range, Tp: 55440 Gircuits -B5 26 126 °g
N7440 Circuits 1 25 70 °C

ELECTRICAL CHARACTERISTICS {over racommonded operating fres-air tamperature range unfess otherwisa noted}

PARAMETER TEST CONDITIONS" MIN TYP** MAX uNIT
Vini1} Logical 1 input valtage Voo = MIN 2 v
required at all input '
terminals to ensure r
lagical O leval at output
Vintol Logical O input voltage Vo = MIN, 0.8 v

raguirad at any input
terminal to ensute
lagical 1 level at output

Vouti{1) Lagical 1 cutput voltage Ve = MIN, Vip = 0.8V, 2.4 3.3 v
hoad = ~1.2MA
Voutigh  Logisal 0 output voltaga vcc =MIN, Vi = 2V, 0.28 0.4 Vv
liink = SBmA
Linia} Logical O leval input VCC MAX, Vin = 0.4V 16 ma
current {each input)
lint1} Logical 1 level input VCC - A, Vig = 2.4V 40 sy
curtent gach input) Vi = MAX, Vin = 5.5V 1 mA
i Shaort cirguit output v - MAX, 56440 —20 10 A
0s current ! ce N740 | -18 -0 mA
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DIGITAL 54/74 TTL SERIES = 55440, N7440

ELECTRICAL CHARACTERISTICS (Cont'd)

PARAMETER TEST CONDITIONS* MIN TYP*™ MAX | UNIT
lccio) Logical O ievel supply Yoo = MAX, Vi, =5V 17 27 ma
currant
leein Laogical 1 level supply Voo = MAX, Vip=0 4 6.8 mA
current
SWITCHING CHARACTERISTICS, Voo = 8V, Ty = 25°C, N = 30
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
the0 Propagatian delay time C = 15pF, R = 1330 g8 15 ns
to logical O level
todi Propagation delay tima CL = 15pF, R =1330 13 22 ns

to logical 1 level

* For conditions shown as MIN or MAX, use the appropriate value spacified under recommended operating conditions for tha applicahle

device typa.

** Al typical values are at Vo= BV, Ta = 26°C.

T Mot more than one autput should be shorted ata tima.
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5!!"“'!'[“:5 BCD-TO-DECIMAL DECODER/DRIVER N7441

N7441B

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATION
Tha N7441B Nixiz® Decoder/Driver is 8 ane-out-of-tan dacoder

which has been designed ta provide the necessery high voltage B PACKAGE
charseteristics reguired for driving gas—filled cold-cathode indicator
twbes, " u o o oW s
It may also be utilized in driving releys or other high voltage |—]_ Ao MnariQm
interface circuitry, The elament is designed using TTL techniguas 9""
and is therefore completely compatible with OTL and TTL
elements.
Tha speciafly designed output drivars provide the necossary stable
output state. There are no input codss where all outputs are “'off” R '
or where more than one cutput can e turned “on. HELTO G IMAL BLCOTERANE \
Ao s = |
RECOMMENDED OPERATING CONDITIONS L 1 ] o« | ] 1
Supply Voltags Vo (See Note 1) 4.75 1o 6.25V LTI LI OO
Maximutm Voltags on eny Output 7oV S
NOTE:
1. These voltage values are with respect 1o network ground ter-
minal,

SCHEMATIC DIAGRAM

By in

I
T
% X #18 L 9.7k
Ve o

o |
.jv“

= HE [ I, f ] +
Oucimar Ko, $00ur Tourd Bout Fourt fauy Baurdbeou {.‘3%

1 Jaum

T4

1
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DIGITAL 54/74 TTL SERIES = 7441

LOGIC DIAGRAM TRUTH TABLE
i D [ Qn it
s "|<_Q
i "<_Q INPUT ouTPUT
- ‘ 2] c B A ont
._4|<_0 - o |o n a o
R o |0 0 1 1
—|<_O o | o 1 ] 2
b - o fo |1 1 3
-—4<_q o |1 0o | o a
bt o 1 o 1 B
_|<_° - o |1 1| o 8
] a 1 1 1 7
T J—.
L 1 v} Q L] -]
- 1 [} 0 1 9
: %l o T All other Inputs are off.
o
ELECTRICAL CHARACTERISTICS, Ta = 0% C to 707 €, unless otherwise noted,
PARAMETER TEST CONDITID_NS MIN  TYP* Max UNIT
V',n(” Logical 1 input valtage Veoo=4.78v 2 ) '
Yin{0} Logical 0 input voltage Vo= 4.78Y 0.8 v
Van On-state output voltaga Yeap=476V, lan = 7MA 25 v
ot Dff-state reverse current Veog=6.25V, Vaut = 55V jle] A
Vcc =5.26Y, Vout © 70V 2 mA
lint1) Logical 1 leve! input Voo = 5.26V, Vip = 2.4V 40 KA
turrent st B, C, or D Voo~ 5.25V, Vip = 0.5V . 1 mA,
lin{1) Logical 1 level input Vop= 5.25Y, Vin = 2.4V 80 A
currgnt at A Vpp=5.20V, Win = 5.6V 1 mA
ling0} Logical O level input Vo= 5.28Y, Vin = 0.4V =16 mA
currgnt at B, C, or D X
linil0) Logical O level input Vo= 5.26Y, Vin = 04V -3.2 mA
: current at A i
lee Supply current Veop=6.25V N a3 ma
* Al typieal valugy arg at VCC' SV, Ta= 26°C. * Trademark Burroughs Corporaticn.
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BCD-TO-DECIMAL DECODER| $5442

N7442

S$5442—-B,F W « N7442-B

DIGITAL.54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATIONS
The 64/7442 BCO-ta-Dacimal Decoder s a TTL MS! errey utilized
in decoding and {ogic canversion applications. Tha 54/7442 decodes B.F.W PACKAGE
a four bit BCL number to one of ten cutputs.
LOGIC DIAGRAM
™ " 1B " 1 u n " &
a & [ ] A-‘ m r—l
Yoo
J( N 1
L] " & 1
:E i? § 4 1 1 34 84 7 k1
1 1
T 1
il
a2 S j L o
il 1 S‘J %J t:r)‘@' OO U
lf 1 1 L] * L] L] r L]
L] 1 T L] L] * Ll i 1 L]
TRUTH TABLE
SEA42/N7442 ALL TYPES
BCD DECIMAL
INPUT ouUTPUT
b ¢ 8 A 0o | 1|2]3|a|ls|8s]|7 8|69
o 0 1] 1] 0 1 1 1 1 i 1 1 1 1
] 0 ¢} 1 1 b 1 1 1 1 1 1 1 1
[¢] 4] t 0 ] t 0 L] t 1 1 t 1 1
a D 1 1 1 1 1 i 1 1 1 1 1 1
0 1 0 1 1 i 1 1 H 1 1 1 1 1
0 1 4] 1 ¥ i 1 1 i Q 1 1 1 1
4] 1 1 0 1 1 1 ] 1 1 ] 1 1 1
0 1 1 1 1 1 1 1 1 1 1 4] 1 1
1 v] 4] L] ] 1 1 1 i 1 1 1 o 1
i o ] ] 1 1 1 1 1 1 1 1 1 0
t ] 1 0 1 1 1 1 1 1 i 1 1 1
1 o 1. 1 ] 1 1 i 1 B 1 1 1 1
] ] a 4] t 1 1 1 1 1 1 1 1 i
1 1 Q 1 1 1 1 1 1 1 i 1 1 1
t 1 1 0 1 1 1 1|1 1 1 1 1 1
1 ] ] 1 1 1 1 i 1 1 ] 1 1 1
RECOMMENDED OPERATING CONDITIONS
MiIN NOM MAX UNIT
Supply Volitage Vet 55442 Circuits 4.6 [ b.6 v
N7442 Ciccuits 4.78 5 5.26 v
Mormalized Fan-QOut from sach Qutput, N 10
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DIGITAL 54/74 TTL SERIES m 55442, N7442

ELECTRICAL CHARACTERISTICS {over recommanded opersting fres-air tamparature rangs unfass otharwise noted)

II tha1

threa logic (evels

PARAMETER TEST CONDITIONS * MIN TYP** MAX ? UNIT
Input voltage required to
Vin1)  @nsure fogical 1 at any input Ve = MIN 2 [ V'
terminal
tnput voltags requirad 1o -
Vinigy  ensure logical & at any input Yoo " MIN 0.8 v
rarminal
. . VCC=M|N, Vin"}'zv, Vin{l:ll = 0.8V,
Vout(1) Logical T output voltage hoad = -QDO;.(A 24 v
Vout 0} l-ogical 0 output voltage :::i'i . TBI::“VII'I”] v, V"\ o 0.8v, 0.4 v
Logical 1 level input Veoe = MAX, Vi, = 2.4V 40 KA
i current tesch input) Vg = MAX, V), = BV 1§ ma
Logical [ level input i
lin(0} currant {each input) Ve ™ MAX, Vin = 0.4V -148 ] mA
| Sh iraui T _ 85442 -20 -55 l' mé
os Short-circuit output current Voo = MAX, N7442 .18 58 i| mA
56442 22 41 | maA
lce Supply currant Voo = MAX, N74d2 28 56 |l mA
SWITCHING CHARAGCTERISTICS, Vo =5V, Ty = 26°C, N = 10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Prapagation delay time to
a0 logies! O level through G| = 16pF, ft|_ = 4008 10 22 30 ns
two logic lavels
Propagation delay time to
todo lagical O level through C = 16pF, A = 4000 23 35 ny
three logic levels
Propagation delay Time to
tod1 logical 1 level thraugh Cy = 15pF, Ay = 40(]!1.' 10 17 2% ns
o logic levels
Propagation delay time ta
logical 1 level through C, = 16pF, Ry = 40010 26 35 "y

* For conditions shown as MIN or MAX, use tha appropriste value apeclfiad undar recommandad operating conditions for the applicabie

device typa.
“*All typical values are at Voo = BY, TA = 267,

+ Not more than ona gutput should ba ghortad at a time.
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Ei!llll!ti[:ﬁ EXCESS 3-TO-DECIMAL DECODER | S54.43
e NT443

‘DIGITAL 54/74 TTL SERIES

DESCRIPTION FIN CONFIGURATIONS

The 54/7443 Excess 3 Code to Decims) Decodar |5 a TTL MSI array
utilized in dacoding and logic convarsion gpplicaton. The 54,7443 B,F.W PACKAGE
decodss exgess 3 code numbars to one of tan outputs.
LOGIC DIAGRAM
b [ ] 4 1 o " " L]
1 .| M1
~ - T — " Voo |_’
% % % é A a E B
r 4 1 X 14 B4 7 80
| I-—‘
N j L i
A 1 UL u
o1 1l ] 1 F] ] ] ] ¥ ] )
Il 17 9 g)
Ll L3 T 1 ] 1 ] 4 1 1 1 1]
TRUTH TAELE
55443/N7443 ALL TYPES
EXCESS DECIMAL
INPUT OUTPUT
D c B A a 1 2 3 | 4 § 6 7 8 9
0 0 1 1 0 1 1 1 1 1 1 1 1 1
0 1 0 o 1 0 1 1 1 1 i 1 1 i
[\ 1 0 1 1 1 1] 1 1 1 1 1 i 1
0 i 1 o 3 1 1 4] 1 1 1 1 1 1
0 1 1 i 1 1 1 1 0 1 1 1 1 1
1 0 4 o 1 1 1 1 1 0 1 1 1 1
L 0 ¢ 1 1 1 1 1 1 1 [ 1 1 1
i 0 i o 1 1 1 1 1 1 1 0 1 1
t ¢ 1 1 1 1 1 1 1 1 1 1 ol 1
1 + o 0 1 1 1 1 1 1 1 1 1 o
1 1 Q 1 1 1 1 t 1 1 [ 1 1 1
1 1 1 0 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
o o o o 1 1 1 [ 1 1 1 1 ] 1
o o o ! 1 1 1 1 1 1 1 1 § 1
a 0 ! o 1 1 1 1 1 1 1 1 1 1
RECOMMENDED OFERATING CONDITIONS
MIN NOM Max UNIT
Supply Voltage Voot 56443 Cireuits 45 5 5.5 v
N7443 Cirguils 4,75 5 £.25 v
Mormalized Fan-Out from each Qutput, N 10
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DIGITAL 54/74 TTL SERIES w 55443, N7443

ELECTRICAL CHARACTERISTICS {over recommended opsarating free-air tewnperaturs range unless otherwise noted|

PARAMETER TEST CONDITIONS * MIN TYP** MAX unNIT
Input voltage required to
Vin{ﬂ ensure logical 1 at eny input Voo = MIN 2 '
terminal
Input voltage required 1o
Vinjo)  Bnsura logical @ at any input Vee = MIN 03 v
terminal
) VCC=M|N, VIn||]=2V’ ' {0}’0‘3\3.
v Logical 1 output voltage in 24 v
out{l) |1Md=‘ml‘A
) Vcc‘MiN, V]n“]‘z\d’, Vi“m>=0.3\f,
W Logica! 0 output voltage 0.4 v
outl0)} 9 outpu 9 'sink = 16mA,
| Logical 1 lavel input Voo = MAX, Vi, = 2.4V 40 HA
it irrant (sach nput} Vee = MAX, Vi, = 65V 1 mA
Logical 0 level input
I; = MAX, V; . = 0.4V -1.6 A
(M coprant (each input) Vee in m
L t 85443 -20 -55 mA
log Short-circuit output current Voo = MAX, N7443 -8 55 ma
| Suppi nt Ver = MAX 55443 28 a1 mA
ce Py curre cG = VAR N7443 28 56 | mA
SWITCHING CHARACTERISTICS, Von =5V, T, = 25°C, N = 10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Propagstion delay time 1o
thdo logical O level through € = 16pF, R = 4004 10 22 30 ns
two logic levels
Propagation delay tima to
tad0 lagical { |evel through €| = 1BpF, R = 40082 23 36 e
threa logic levels
Propagation delay tima 1o
tpd‘! lagical 1 lavel through C_ = 1bpF, R = 400 10 17 25 ns
twoe logic levels
Propapation delay time to
thd1 logical 1 level through €y = 150F, R) =4008 % 26 36 ns
three logic levels

* Far ganditians shown as MIN or MAX, use the apprapriete value specified under recommendzd operating conditions of the applicable devics

type.

* * All typical values are at Voo~ &Y, T.A = 36°C.

1 Not mare than one output should ba shorted at a me.
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DESCRIPTION

The 54/7444 Excess-3-Gray Coda 10 Decimal Decnder is a TTL MSI
array utilized in decoding and logic conversion applications. The
654/7444 decodes excess three gray <ode to one of ten outputs.

LOGIC DIAGRAM

EXCESS 3-GRAY-TO-DECIMAL DECODER | S5444

sasmewasr| N 1444

DIGITAL 54/74 TTL SERIES

PIN.CONFIGURATIONS

B.F W PACKAGE

m 15 L] 13 ” " o L 3
1 1M |
sty — oo l_,‘ Lj
o -
4 1 31 1 4 8 T a ok
: j L
.
oy
1 T | ooy
[ 1] I [ T 1 a . . E a
? "? El? tf I I
[ ] L[] r ) L3 a 3 T T a
TRAUTH TABLE
56444/N7444 ALL TYPES
EXCESS 3 GRAY DECIMAL
INPUT OUTPUT
D C -] A o 1 2 3 q 5 6 7 8 a
0 Q 1 L [+] i 1 1 1 1 1 1 1 1
o )] 1 ] 1 o 1 1 1 1 1 1 1 1
L] 1 1 i 1 1 Q 1 1 1 1 1 1 1
0 1 0 1 1 1 1 0 1 1 1 1 1 1
0 1 [+ L] 1 1 1 1 o ] 1 1 1 1
1 1 0 ] 1 1 1 1 1 [¢] 1 1 1 1
1 1 0 1 1 i 1 1 1 t 1] 1 1 1
1 1 1 i 1 1 1 1 1 t 1 0 1 1
1 1 1 0 1 ¥ 1 1 i 1 1 1 0 1
1 ¢ 1 L+] 1 1 1 1 1 1 1 1 1 4]
1 o i i 1 1 1 1 1 1 1 1 1 1
1 ] L+] 1 1 1 1 1 1 1 1 1 1 1
1 L o a 1 1 1 1 1 1 1 1 1 1
0 0 1] 4] 1 1 1 1 1 1 1 1 1 1
1] ] bl 1 1 1 1 i ] 1 1 1 1 1
0 D 1 1 1 1 1 L] L] 1 1 1 1 1
RECOMMENDED OPERATING CONDITIONS
MiN NOM MAX - UNIT
Supply Voltage Vo 55444 Cireuits 4.5 5 5.5 v
N7444 Circuits 4.75 5 £.25 v
Normalized Fen-Out from each Output, N 10
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DIGITAL 54/74 TTL SERIES m §5444, N7444

ELECTRICAL CHARACTERISTICS (over recommendad operating free-air temparature range unless otheewise noted|

thres logic levels

R
PARAMETER TEST CONDITIONS * MIN FTYP®*® MAX | UNIT
Input voltags required to
Vintqy  ensure lngical 1 at any input Vg = MIN 2 ‘ v
terminal i
Input voltage required 1o |
VinIO} ansuse logical 0 at any input Yoo ™ MIN 08 ! v
terminal
v, = MIN, V. =2V, V. = 0.8V
v cc * ¥in(1} * ¥inio) ' 2.4 v
qut{l} tloadg'm“A
. Vcc = MIN, Vil‘l“} =2V, VIﬂ(o} = 0.8V,
Vout(O} Logical O output valtage )ginyc = 16mA 0.4 v
| Lopical 1 lavel input Voo = MAX, Vi, = 2.4V an HA
it current {each Input} Vg = MAX, Vi = B.5V 1| ma
Logical O level input
I v =MAaX, V. =04V -1.6 ma
inl0} i ce *Vin
current‘{sau‘:h input) . 55444 20 55 mA
lpg Short-circuit output current Voo = MAX, N7a44 -18 .56 A
55444 28 41 ma,
lee Supply Gurrant Vo= MAX, N7444 o8 58 mA
SWITCHING CHARACTERISTICS, Vo = BV, T4 =25°C, N =10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Fropagetion delay time to
tde {egical © lave| through CL = 15pF, R = 4000 10 22 0 ns
two legic levals
Propagation delay time 1o
o0 logical O laval through G, = 16pF, R =400 23 35 hs
three lagic levals
Propagation dalay time 1o
tpd1 logical 1 lewel through € = 16pF, R = 4000 10 17 25 ns
two logic lavels
Propagation delay time 1o
o1 legical 1 lavel through CL = 15pF, R = 4005 26 35 ne

* For conditions shown as MIN or MAX, uge the appropriate value spscified under recommended operating conditions for the applicable

clrcult typa.
"* All typical valuss are at VCC

=5V, T,

= 26°C.

1 Not more than ona cutput should be shorted at a tims.
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BCD-TO-DECIMAL DECODER/DRIVER WITH
OPEN COLLECTOR HIGH VOLTAGE OUTPUTS | S54145

$5445

DESCRIPTION

The §3/7445 and 64/74145 BCD-to-Decimal Decoder/Driver is a
TTL MSI array. It featuces standard TTL inputs and high voltage,
high current [BOmA} outputs. The B4/7445 minimum output
breakdown is 30 volis and the 54/74145 minimum output break-
down is 15 volts.

LOGIC DIAGRAM

T
ERTERS.

=B

: ]
| 1 1

AR S L

1 i H T 1 [1

008

NOTE: 1. These voitage values ars with raspect o netwark
around tarminal.

S5445—-F.W » 552145—F W ¢ N7445—R» N74145—-B

N7445

DiGITAL 54774 TTL SERiEs | N74145

PIN CONFIGURATIONS

B,F W PACKAGE

TRUTH TABLE

INFUTS OUTPUTS

o c [:] A [] 1 2 3 4 5 6 |7 8 9

0 0 a Q [’} 1 1 1 1 1 1 1 1 1

0 0 o 1 1 0 1 ] 1 1 1 1 1 1

0 0 i o 1 1 0 1 1 1 1 1 1 1

1} 0 ] 1 1 1 i o 1 1 1 1 1 1

0 1 o 0 1 1 1 1 0 1 t 1 1 1

] 1 ] 1 1 1 1 ] 1 0 ¥ 1 1 1

0 1 1 0 1|1 v v fe [ |1 ]

[ 1 1 1 1 1 1 ] 1 1 1 0 1 1

t 0 0 0 1 1 1 1 1 1 1 1 o 1

t 0 Q9 1 1 1 1 1 1 1 1 1 1 0

1 g ' o 1 1 1 1 1 1 t 1 1 1

1 a 1 1 1 1 ; 1 1 1 i 1 1 1

1 1 ¢ 0 1 1 1 1 1 1 1 1 1 1

1 1 o 1 1 1 1 ] 1 1 1 1 1 1

1 1 1 0 1 1 i 1 1 1 1 1 1 ¥

1 1 1 1 1 1 1 1 1 1 1 1 1 1

AECOMMENDED OPERATING CONDITIONS
MIN NOM MAX UNIT
Supply Voltege Voo {See Note 1): S6448, 554145 Circuits 4.5 ] 5.5 v
N7445, N74145 Circuits 4.75 5 5.26 v
Vottage on any Qutput 86445, N7445 Circuits 30 v
S64145, N74145 Circuits 15 v |
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DIGITAL 54/74 TTL SERIES w $5445, 554145, N7445, N74145

ELECTRICAL CHARACTERISTICS lover recommended operating fras-air tenperature rangs unless otherwise noted)

PARAMETER TEST CONDITIONS * MIN TYP*® MAX | UNIT
Input voltage requiraed 1o
Vinll} ensure logical 1 at eny VCC = MIN 2 v |
input tarminal
Input voltaga required 1o
VinlD} ensure logical O at any VCC = MIn 0.8 v
input tarminal
Vcc =MIN, 'sink = BOmA 0.6 0.9 1
v On-state output voltage
on Vg = MIN, Ly = 20mA 0.4 v
Qff-state output voltage
v Ve = MAX, | e = 2600 A 30 v
off (95445 or N7446} ce oft
Off-state output voltage
Voo = MAX, | g = 260 KA 16 v
Voft 1954145 or N74145) ce off
| Logical 1 level input Voo™ MAX, Vi, = 2.4V 40 BA
WY urrent (each inputl Vge =MAX, Vi, = BE&V 1 ma
Logical O level input
. Ve = MAX, V. = 04V -1.6 mA,
inio) current (gach input) cc n
85445, 564145 43 62 mA,
lec Supply current Vog ™ MAX N7445, N74145 43 | ma
SWITCHING CHARACTERISTICS, VCC =5V, Ty ™ 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Propagation delay time
t €| = 15pF. Ry =100 & 50 ns
pd1 logicai 1 {gvel L P L
Propagation delay time
B0 ol €| = 16pF, R =100 @ 50 e |
ogical 0 laval |

* For condltions shown as MIN or MAX, use the eppropriate valua specifled under recommended gperating conditions Tor the applicabila
circuit type.

** All typical values are 8t Vo = BV, Ty = 26°C.
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Silnotics

BCD-TO-SEVEN SEGMENT
DECODER /DRIVER N7446

DESCRIPTION
The 7446 and 7447 BCD-ta-Saven Segment Dacoder/Driver are TTL
manolithic devi isting of the r ry Jogic 1o decode a

BCD code to sevan segmant raadout pius selected signs.

Incarporatag in this device is # blanking circuit allowing leading

and trailing zero suppression. Ao included is 8 lamp test controt
1 turn on all sagmaents.

The 7448 and 7447 provide bare collactor cutput transistors for
directly driving iamps. The output transistor breakdown af the
7446 is 30 volts and the 7447 is 15 volts,

LOGIC IAGRAM

o] NT44T

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATION

B PACKAGE
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DIGITAL 54/74 TTL SERIES w N7446, N7447

TAUTH TABL.E

| INPUTS 1 I DUTPUTS —
DECIMAL
OR
FUNCTiON | LT |RBI| D | C B A BI/REG | a b ¢ d e £ 9 NOTE
Q 1 1 0 V] a a 1 [ 0 [¢] ] 0 1] 1 1
1 1 x 0 o 0 1 1 1 0 [ 1 1 1 % 1
2 1 X 1] 1] 1 1] 1 4] (LN 1 4] 1] 1 a
3 1 % 0 0 1 1 1 ¥ o o 0 1 1 o i
4 1 % 0 1 0 0 1 1 o 0 1 1 o | o
5 1 x o] 1 0 1 1 Q 1 [ 0 1 0 0
6 1 x o] 1 1 0 1 1 i ) 0 0 0 4 q
7 1 x (] 1 1 1 1 a 0 [ t 1 1 1
B 3 x ¥ a 0 0 1 a 0 0 ] 0 o ¢
] 1 x 1 il [+] 1 1 a ] 1] 1 1 ] [¢]
10 1 % 1 (] 1 i 1 1 1 1 [/ 0 1 0
1 1 x 1 D 1 1 1 1 t o 1 1 1 0
12 1 X 1 1 0 0 t 1 0 i 1 1 0 0
i3 1 x 1 1 4] 1 1 [H 1 1 L] 1 o] a
14 1 x 1 1 1 0 1 1 1 1 0 o[ 0 ]
15 1 x t 1 1 1 1 1 1 t 1 1 1 1
. Bl ® x x *® S * a 1 1 1 1 1 1 1 2
RBI 1 4] 0 0 0 0 0 1 1 7 1 1 1 1 3
LT 1] X x x X x 1 1] 4] (] a 1] 4] 0 4

NOTES:

1.

BI/BRO s wira-OR loglc serving as blanking input {81) and/or
ripple-blanking output (ABG). The blanking Input rust ba open
or held at u logicel 1 when output functions O threugh 15 are
degirad end rippie-blanking input (ABI} must be open or at a
logicel 1 during the decimal O [nput, X = (nput may be high or
v,

SEGMENT IDENTIFICATION

When a icgical O Is applled to the blanking input {forced condi-
tion} all segrmeant ouTPUTS 40 12 & loglcal 1 regardless of the state
of any other input condition,

When rippia-blanking input (RBI) 14 at 8 logical O and A = B =
C = O = loglcal O, ali sagment outputs go to a logical 1 and the
rippie-blanking output goes 1o a iggical O (rssponsa condition),
When blanking inputfripple-btanking cutput s open or hald at a
logicel 1, and alogical O is applied 1o lamp-test Input, al| sagment
cutputs go ta a logical 0,

° + F] 3 [l [ [] 7

MUMERITAL DEEIGNATIGNS - RESLILTANT DIRLAYE




DIGITAL 54/74 TTL SERIES ® N7446, N7447

RECOMMENDED OPERATING CONTHTIONS

MIN NOM MAX UNIT
Supply Voltege Voo (Gea Nota 1}:  N7448, N7447 Circuits 4758 =3 .25 W
Continuous Voltegs at Qutputs @ through g W7446 Circuits 30 v
7447 Circuits 15 v
Narmalized Fan-Out From Qutputs a through g ta Series 54/74 loads:
N7446, N7447 Circuits 12
Nermalized Fan-Out From BIfRBO Mode to Series 54/74 loads:
WN7446, N7A47 Gircuits -
Output Sink Current, Ig;n.:  N7448, N7447 Qutputs a through g 20 ma
N7448, N7447, BI/RBO Noge 8 mA
MNOTES:
1. Thesa wvoltsge valuws sre with respect to natwork ground
tarmfnal,
2. Input voltage must bs zero or positive with respact to network
ground terminal.
3. This rating applies when the ¢utpur ia off.
ELECTRICAL CHARACTERISTICS {over led op ing free-air I range ynless otharwize notad)
PARAMETER TEST CONDITIONS ™ MIN  TYP"" max| umniT
v Input voltage requirad to
N1} gnsure logical 1 at any paint Vg = MIN 2 v
Input voltage requirad io
Vs Ve = MIN 0.8 v
O gnsure logica! © pt any input cc
On-state output voltage at 027 0. v
¥, Voo =MIN, Lo, = 40mA A 4
on outputs a through g ce sink m
v Logical O output veltage v MIN | 8 03 0.4 v
= o, = A , X
outi®) .. BI/RBO noda cc sink = &M
Off-s1ate output voltege at
Voaff ocutputs a through g (55446 Voe = MAX, L= 250 A 30 v
ang N7446 only)
Off-state output voltage at
Voff putauts a through g (55447 Voo ™ MAX, I p= 260 A 15 v
and N7447 only)
Logical 1 output voltaga at
VOUI“] B8I/ABO nuds Vcc = MIN, I|08d =200 A 24 3.7 v
Logicat O [eve) input current
linlO] at Eny input excapt BI/RBO Voe = MAX, Vi, = 0.4y -1.4 mé,
nade
Logical } leval input current
Lini) at BI/ABO node Voo " MAX, Vi, = 0.4V -4.2 mA
ical 1 level i 14 t
. Logical Pt s Vo = MAX, Vi, = 24V 40 | ua
inl1) at any input except BI/RBO - v =56
node Voo = MAX, V|, = baY 1 mA,
| Short-circuit output currant
as at BI/RBC node Veg = MAX -4 mA
loe Supply current Voo = MaX N7446, N7447 52 2 H] mA
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DIGITAL 54/74 TTL. SERIES m N7446, N7447

SWITCHING CHARACTERISTICS, Ve = 6V, Ty = 26°C

PARAMETER

TEST CONDITIONS

MIN  TYP MAX

umr

o1

tpdo

tpd-l

tpd0

Propagation delay time ta
logical 1 teval from A input
to any output

Propagation delay time o
logical 0 lavel from A input
10 any ouiput

Propagation delay time to
logical 1 tevel from ABI
input to Bny sutput
Propagation delay time to
logizal D ievel from R8I
nput 10 any outpHt

€, = 15pF,

Cy ~ 160F,

€y = 16pF,

Gy = 16¢F,

A =280

RL-mn

R = 28D

R =280

10X

100

10

100

nes

ne

ni

* For conditions shown as MIN or MAX, use the appropriate value speciflad under recammended operating condltlons for tha applicable
cireuit type.

** ANl wypical velues are 8t Voo = 6V, T4 = 26°C.
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sinotics

BCD-TO-SEVEN SEGMENT
DECODER /DRIVER

DESCRIPTION

The 7448 BCOD-to-Seven Segmant Decader/Driver is a TTL monoe-
lithic device consisting of the necessary logic to decade a BCD code

w seven segment resdout plus selected signs.

Incorporated in this device is a blanking circuit allowing leading and
trailing zero suppression, Alse inchuded is a lamp test control 1o turn

on all segments.

The 7448 has resistor pull up on the guiguts to provide source

current to driva interface elements.

LOGIC DIAGRAM

N7448-B

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

N7448

B PACKAGE
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DIGITAL 54/74 TTL SERIES = N7448

TRUTH TABLE
[ INPUTS | QUTPUTS — ]

FUNGCTION | LT [RBt | D | € B A | BiRBO 3 b d e f o |NOTE
0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1
1 1 x 0 1] 0 1 1 o i 1 0 0 [ D 1

2 1 x Q o 1 aQ 1 1 1 1] 1 1 [ 1

3 1 L3 O o 1 1 T 1 1 1 i Qa a 1

4 1 X 0 1 0 0 1 o 1 1 0 o 1 1

-1 1 X 4] 1 1] 1 1 1 1] 1 1 o 1 1

6 1 x ] 1 1 0 1 ] 5] 1 1 1 1 1

7 1 x O 1 1 1 1 1 1 1 [ H] 1] 1] 1]

8 1 x t 0 0 0 1 1 % 1 1 i ¥ 1

9 1 x i D n 1 1 1 1 1 a [ 1 1

10 1 x 1 0 1 a 1 ] o 0 1 1 0 1

1 1 X 1 0 1 1 1 0 0 |1 1 0 ] 1

12 1 x 1 1 0 0 1 ¢ 1 0 (] ] 1 1

13 1 x 7 1 0 1 1 1 0 0 1 o 1 1

14 1 % t 1 1 0 1 o o 0 1 1 1 1

18 1 x 1 1 1 1 1 0 0 0 0 0 0 [
Bl x x X X - x X i o i) a o 1] a o} 2
R8I t o 0 0 0 0 0 o 0 0 0 0 0 ") 3
LT 1] *® x ¥ ® » 1 1 1 1 1 1 1 1 4

NOTES:

1. BI/BRO s wire-OR lagle serving as blanking input {BI1} and/ar
ripple-blanking output (REBO). The blanking input must be cpen
or hald at a icglcel 1 when ouiput functions 0 through 16 are
deslred and ripple-blanpking input {REI) must be open or at a
logical ¥ during the decimal 0 Input. X = input may be high or
low,

2. Whan a logical © is applied to the blenking input (forced condi-
tien)all sagment Gutputs go 10 4 logical 1 regardless of tha state

SEGMENT IDENTIFICATION

of any othar input condition,

When ripple-tlanking input (RBI) s at & fogical D and A= B =
C =0 = lggicsl 0, ol searment outpluts Do 1o & logical 1 and the
ripple-blanking output goes 1o a logical O (rasponge condition).
When blanking input/rpple-blanking ocutput is open or held at a
logical 1, end 8 logicel O is applled 10 lamp-test input, all segmant
cutputs g to a logicsl 1.

[0
1)

¥ ]

HUMERICAL DESMINATIONG  REBULTANT DIFAYR




DIGITAL 54/74 TTL SERIES » N7448

RECOMMENDED OPERATING CONDITIONS

MIN NOMW MAX UNIT
Suppiy Voltage Vo 15ee Note 1):  N7448 Circuit 4,75 5 5,25 v
Normalized Fan-Out From Outputs a through g to Serias 54/74 loads:
N7448 Circuits 4
Narmelized Fan-Out From BI/RBO Node to Series 54/74 Loads:
NT44E Cirguits 5
Qutput Sink Currant, g, : N7448 Qutputs 3 through g 6.4 mA,
N7442 BI/REBO Node 8 ma,
NOTES:
1. Thess voltage valugs sre with raspect to natwork ground
tarminal,
Z Input vaoltage must be zero or positive with raspect to natwaork
ground terminal.
3. This rating epplles vhan the output is off.
ELECTRICAL CHARACTERISTICS lover ded operating froe-air ¢ range unless otherwise noted)
PARAMETER TEST CONDITIONS * MIN TYE®" MAX | UNIT
Input voltage required to
W, Ve = MIN 2 v
il ansure logicad 1 at 6ny inpul cc
Input voltapa requirad ta
v, v, = MIN 0.8 v
int0)  ansure Iogical O at any input cc
v Logical O output voitege at v MIN § MAX 027 04 v
Ot a0y output cc + 'sink - :
Vv Logical 1 level output voltege v MIN. 3 400 44 24 a2 v
outlt g gutputs a through g cc * 'load # ! ;
Logical t level output at
Voutd1) BI/RBO noda Ve = MIN, ljgag =200 2 A 2.4 37 v
' Load current avaiisbie at v MIN, 0.85v 13 2 A
- , - -1, - m
load outputs s through g cc out
Logical O leva! input current
Iin(O} of any input except 81/RBO Voo = MAX, Vi, = 0.4y -1.8 ma
nacde,
. Logical & level input current v MAX. V 0.4y 4z A
f - Vom0, -4, m
0l 4t BI/RBO node ce in
ical 1 lewval Input currgnt
Log , i Vcc = MAX, Vin =24y 40 RA
Lini1) at any input excapt BIfRBO
Veg = MAX, Vi = B.5Y 1 ma
nede
Shart-circuit autput currant
IOS VCC =MAX -4 mA
at sny output
| Suppl SE448 63 78 ma
t
ce pply curran NT448 53 90 | ma
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DIGITAL 54/74 TTL SERIES » N7448

SWITCHING CHARACTERISTICS, Voo =5V.Ta= 25°¢,

PARAMETER TEST CONDITIONS | MiN TYP Max | UNIT

Propagation delay time to
L tegical 1 laval frem A input Cp = 15pF 100 ns
to any output
Propagation dalay time o
todd logleal O lavel from A input C) = 15pF 100 ns
1o any oufput
Propagation delay time to
LT logical 1 {avel from REI Cy = 16pF 100 ns
input to any cutput
Propagation detay time to
toun logical Q level from RBt € = 15pF 100 ns
input ta any output

* Far condlticne shown as MIN or MaX use the appropriate value specifiad undar racommendad oparating conditions for the appllcatile
device type.
** All typlcal values are at VCC = 5V, TA -25°0,
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Sil[NELES

EXPANDABLE DUAL 2-WIDE 2-INPUT
AND-OR-INVERT GATES

SCHEMATIC [each gate}

564504, F W » SBA51-A,F W » N7450--A F « N7451—-A F

DIGITAL 54/74 TTL SERIES

PIN COMFIGURATIONS

$5450
$5451
N7450
N7451

wrane|

i

W PACKAGE

NOTES:

1. Component vaiugs shown are nominat,

2. Borh expander inputs ara used simulienapusty for expanding. 3
3. If expendger s not usad leave X and X pins gpan.

RECOMMENDED OPERATING CONDITIONS

4, Make no external coanection to X and _)?plns of the SE451 and

N7451,

. A total of four expander gates can be connested 1o the ex-
pander inputs,

Supply Voltage VCC'

55450, 55451 Circuits
MN74E0, N74b17 Circuits

MNeormatized Fan-Out from Qutput, N
Operating Freg-Air Temparature Range, T a:

£5450, 554851 Circuits
N7450, N7451 Circuits

WiN NOM MAX UNIT

45 8 55 v

4.75 5 5.25 v
10

-55 25 125 ]

0 5 70 ‘C

ELECTRICAL CHARACTERISTICS (over recommended oparating free-air tomperature range unless otherwise nated)

PARAMETER TEST CONDITIONS* MIN TYP+*  MAX ‘ UNIT
Vil Logical 1 input voltage Voo = MIN 2 v
required at bath input
terminals of either AND |
section to ansura logical |
0 at output I
Vin(0} Logical O input voltage Voo™ MIN 0B OV
raquired at ong input |
terminal of sach AND i
section 1o ensure logical |
1 at output
VYaut{1}  Logical 1 output voltage Voo = MIN, Vin =038V, 24 3.3 v
lipad = —400uA
Vourla) Logical © output voltage Vep = MIN, Vin = 2V, 0.22 0.4 v
lgink = 16mA,
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DIGITAL 54/74 TTL SERIES m 55450, $5451, N7450, N7451

ELECTRICAL CHARACTERISTICS (Cont'd)

PARAMETER TEST CONDITIONS® MIN  TYP®™® MAX | UNIT
tin(o) Logical O level input Voo = MAX, Vin = 0.4V 1.6 mA
currant lgach input}
Lint1) Lagical 1 level input Voo = MaX, Vi = 2.4V a0 | pA
current {each input} Voo = Max, Vi =55V 1 mA
las Sheort circult output Voo = MAX SE4Ef), 55451 -20 -55 ma
currentT NT4EQ, N7451 -18 565
leeio) Logical 0 level supply Voo =MAX, Vi =5V 7.4 14 | maA
current
locit) Logical ¥ level supply Voo = MAX, Vi =0 4 8 mA
current
H
ELECTRICAL CHARACTERISTICS { 55460 circuits ) using sxpander inputs, Voo w 46V, Ta = -55°C
PARAMETER TEST CONDITIONS MiIN TYP'" Max | UNIT
5% Expander current V=04V, 1gink = TBMA 29 ma
VEE{{1) Base-amitter voltage of lgink = 16mA, 11 0.41mA, 1 v
output transistor {Q) Aq=0D
Vout(1} Logical 1 output l1pad ™ ~400pA, I1=0.15mA, 24 3.3 v
voltage lg = —0.15mA
Voutit) Logicat & output voltage bgink™ 16maA, 19 = 0.3mA, 022 0.4 v
; Ry = 1380
ELECTRICAL CHARACTERISTICS (N7450 circuis] using expander Inputs, Vop =478V, Ty - 0°c
e e - .
PARAMETER TEST CONDHTIONS MIN TYP™ MAX | BNIT
Iy Expander current Wi = 04V, bgimk = 16mA, 3.1 mA,
Vaeia) Base-smittar voltage of lgink = 16mA, I9 = 0.82mA, 1 v
cutput transistor (0} R1=0
Vouti ) Logical 1 autput voltags Hoad = —400A, 19 = 270uA, 2.4 3.2 W
Ig = ~270uA
Vautin) Lagical 0 output voitage lsink = 18mA, 19 = 0.43mA, 0.22 0.4 v
i Fq = 130401
SWITCHING CHARACTERISTICS, Voo BV, Ty =26°C, N =10
PARAMETER TEST CONDITIONS™ MW TYP MAX | UNIT
tpd Propagation delay time C = 16pF, R = 40082 2 15 ns
ta logical O levet
o1 Propagation delay time CL, = 16gF, R > 40082 13 22 ns
to lagicat 1 level

»

»
.

t Mot mere than one sutput should be shaerted at a tima.

For conditions shown as MIN or MAX, use the appropriate value spacified under recommended cperating conditions for the applicable
device type. Expander inputs X ang X are opan.
All typical values are a1 Vo= BY, T = 26°C.
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SiNELcs

4-WIDE 2-INPUT AND-OR-INVERT GATE

$5453
$5454

SCHEMATIC DIAGRAM

854653—A,FW # 55454 A F W sN7453—A F ¢ N7454—A,F "1453

N7454

DIGITAL 54/74 TTL SERIES

£IN CONFIGURATIONS

g g ™!
3

i
1b|a%

W PACKAGE

woom w1 0

0

[

LY .
e LA S Epsgepspupspn
¥
‘“; = T b s QU
gy U ‘,L -
e ~ ?w-
NGTES: 4,

1. Component values shawn are nominal,
2. Both expandar inpuis ara usad simultenecousiy for expanding,
3. if expander is not used leava X snd X pins open,

RECOMMENDED DPERATING CONDITIONS

Make no external connection to X and X pink of the 56484 and
N7454.

. A totel of four expender gatas can be conpecied 10 the axpandaer

inputs.

. MIN NOM MAX UNIT
Supply Voltage Vno: 56453, 58484 Cireuits 4.5 5 5.5 W
N7453, N7454 Circuits 4.75 5 6.25 v
Normalized Fan-Out from Output, N 10
Opoerating Fres-Air Temperature Fange, T,: 55453, 594854 Circuits 65 26 126 G
N7453, N7464 Circuits 0 25 70 °c
ELECTRICAL CHARACTERISTICS (over recommended opersting frea-alr temparaturs ranga unlass otherwise noted)
PARAMETER TEST CONDITIONS" MIN TYP'™ MAX UNIT
Vinit} Logical 1 input voltsge Yo = MIN 2 v
raguired at both input
termingls of ane AND
section to ansure logical
0 level at tutput
VinlO) Logical O input voltage Voo = WIN 08 v
requirad at one input
terminal of each AND
saction to ensure logica!
1 level at output
Vauti1} Logical 1 output voltage Vo= MIN, Vin = 0.8V, 24 33 v
ligag = 40004
VoutiD} Logical 0 output voltage Veg = MIN, Vi = 2V, 0.22 0.4 v
| Lgink = 16mA
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DIGITAL 54/74 TTL SERIES m 85433, §55464, N7453, N7454

ELECTRICAL CHARACTERISTICS (Cont’d)

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
i oy  Logicst D level input Voo = MAX, V=04V 6 | ma |
currant (each input)
I(n“l Lagicel 1 leval input Voo =MaX, Vi = 24V 40 JiT:
current {each input] Voo = MAX, Vi, = 5.6V 1 mA
los Short circuit output Ve = 5.6V 56463, 55404 -20 -55 mA,
current? N7453, NT454 -18 -55
lecio)  Logical & leval supply Voo = MAX, Vi = 8V 5.1 9.5 ma
current
logi)  Logical 1 level supply Voo = MAX, Vin=0 4 g mA,
curtent
ELECTRICAL CHARACTERISTICS (55453 circuits) using expander inputs, Vo= 45V, Ty = -B5°C
FARAMETER TEST CONDITIONS * MIN  TYP MaX | UNIT
Iy Expander currgnt V=04V, lgink = 16mA. 29 mA
VBEIQ) Base-ernittar voltage lgink = 16mA, 14 = 0.4¥mA, Ry=0Q 1 v
of output transistor {Q)
Vout(1) Lagical 1 output voltags lload = ~400pA, 1= 015mA, 24 3.3 v
12 = =0,16maA,
Yout{0) Logical 0 output voltages lgink = 16mA, 11 = 0.3ma, Rq = 1384y a.2z 0.4 v
ELECTRICAL CHARACTERISTICS {N7452 circuits) using expander inputs, Vo= 4.75¥, Ta = 0°C
PARAMETER TEST CONDITIONS* MIN TYP'™ MAX | UNIT
-
Ix Expender currgnt V=04V, lgink = 16mA 3.1 ma
Yae i) Base-emittar voitage of lgink = 16mMA, 11 = 0.62mA, Ry=0 1 v
output transistor {0}
Yautl1) Logical 1 outputvoltage ligag = —400pA, 11 = 270uA, 24 33 v
tg = ~270uA
Voutlo) Logical 0 output voltage tsink = 16mA, 11 = 0.43mA, Rq=1300 022 04 v
SWITCHING CHARACTERISTICS Vo= 5V, Ta = 25°C, N=10
PARAMETER TEST CONDITIONS® MIN TYP MAX UNIT
tadd Propagation delay time CL=15pF, R = 4000 k] 158 ns
to logical O level
tod1 Propagation delay time CL = 15pF, Ry = 4000 13 22 ns

1o logical 1 level

* For conditlons shown as MIN or MAX, use the approprlate valug specifled under recommended opereiing conditions ter the applicable

devica type. Expgnder inputs X end X are opan.
== AN wypical velues are at Vo = BY, T4 = 256°C.
t Mot more than one output should be shorted at A

tma.
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Ei!]ﬂlltillﬁ DUAL 4-INPUT EXPANDER { S5460

SEA60-A F W

DIGITAL 54/74 TEL SERIES

SCHEMATIC (each axpander) PN CONFIGURATIONS

W PACKAGE

e

Pl
1T

bt

A,F PACKAGE

MOTES:

1. Cennect 1o X input of 56450 or 56453 circuit,
2. Connect ta X input of S6480 or 55463 circuit,
3. Companent valuay shown are nominal.

RECOMMENDED OPERATING CONDITIONS

currant {sach input}

Supply Voliage VCC 4.5Y 1o 5.5V
Maximum number of expanders that may be fanned-in to one S5450 or one S5463 circuit 4
ELECTRICAL CHARACTERISTICS (unless otherwise noted T 5 = -556°C to 126°C}
PARAMETER TEST CONDITIONS MIN TYP=  MAX UNIvY
Vini1) Logica! 1 input voltaga VCC u 4.5V 2 v
reguired at all input ;
terminals to ensure !
ouiput isin the on i
state '
Viniol Logical D input voltage Voo=4.5V 08 | v
raquired at any input :
tarminal 1o ensure put- .
put is in the off state '
Van On-state outputvoltaga Veg = 45V, Vin = 2V, V=1V, 04 | v
R = 1.1 ks2, Tp ~ -B5°C ;
lotf Off-state nutput current Ve« 4.5Y, Vi = 0.8V, Vi = 4.5V, 160 uh
R=12ka, Ta =-55°C
lon On-state output current Viog= 4.5V, Vin =2V, V=1V, | =03 mA
Ta =-55°C
linio Legical O fevel input Veoo= 6.0V, Viq = 0.4V -1.8 i
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CIGITAL 54/74 TTL SERIES » S5460

ELECTRICAL CHARACTERISTICS {Cont'd)

PARAMETER TEST CONDITIONS MiN TYP MAX - UNIT

tnt3)  Looical 1 Jevel input Vog = 5.5V, Vi, = 2.4V a0 . s
current leach input} Voo = 5.5V, Vi = 5.5V 1 mA

Iccton) On-state supply current Ve = 5.5V, Vi, = 5Y, Vq = 0.85V 1.2 25 mA
lectafy) Off-state supply current Voo = 5.6Y, Vip = 0. vy = 0.85V 2 4 .

SWITCHING CHARACTERISTICS, Vgen 6V, Ta = 25°C, N= 10

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

todd Propagation delay time C = 15pF, AL =400 i0 20 ns
ta logical O leval
{through 55480 or
55463 cirguit}

Tod ) Prapagation delay time CL = 18pF, = 40082 16 30 ns
o lagical  level
{through 55450 or
55463 circuit]

** Al typical vatues are at VCC = 5V, TA = 25°c.
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Ei!ll‘“!til:s DUAL 4-INPUT EXPANDER N7460

N7460—A.F

DIGITAL 54/74 TTL SERIES

SCHEMATIC ieach expanadar] FiN CONFIGURATIONS

W PACKAGE

W o on |n ] ]

[—1|—||—| 1]

CaRai}

e
‘_{E
7 1?]51{ AF PACKAGE
[l (111
L sl

=

o
3
H

-
-
-0
-
=]
«[]
~

NOTES:

1. Connectto X Input of N7450 or N74B3 circuit,
2, Cannectto X input of N7450 or N7453 cirguir.
3. Companent valugy shown arg naminel.

RECOMMENDED QPERATING CONDITIONS

Supply Veltage Ve 4.75 ta 5.25V
Maximuim number of expanders that may be fanned-in to ona N7460 or one M7453 circuit 4

ELECTRICAL CHARACTERISTICS (unless otherwise noted T = 0°C to 70°C}

PARAMETER TEST CONDITIONS MIN TYPer  MAX | UNIT

Vin(1} Logif:al 1 inputl voltage Voo =475V 2 v
required at all input
terminals to ansure out-
pui is in the an stale |

Vin(0) Logical @ input voltage Voo = 4.75V 0.8 v
required at any input
terminal 16 ensure out-
put is in tha off state

Von On-state output voltage Vo = 4.75V, Vin =2V, Vi-1v, 04 v
R =11k, Ta =0°C
Loff Off-state outputcurrent Vog = 4.75V, Vin = 0.8V, V=45V, 276 BA
R = 1.2k, Ta =0°C
lon Cin-state output current Vog = 4.78Y, Vin = 2V, V=W -0.43 mA,
Lintm Logical 0 Jevel input Ve = 925V, WVin = 0.4V -1.8 mA
current {eact input)
fint11 Logical 1 level input Voo = 5.25V, Vi« 2.9v 40 HA
current {each inputl Vo= 526V, Vin = 6.5V 1 mA
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DIGITAL 54/74 TTL SERIES w N7460

ELECTRICAL CHARACTERISTICS {Cont'd}

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Iccion)  On-state supply current Voo =B.2BY, V=5V, V=086V 1.2 2.5 ma
lociotyy  Off-state supply current Ve =526V, Vi, =0 Vq = 0,85V 2 4 mA
SWITCHING CHARACTERISTICE, Vpp = 5V, Ty = 25°C, N=10
PARAMETER __l TEST CONDHTIONS MIN  TYP MAX | UNIT
tod0 Propagatian delay time CL = 16pF, A = 4008 10 20 ns
1o logical O laval
Ithrough N7460 ar
N7453)
thdi Propagation delay tima CL = 18pF, R =400 15 30 ng

10 logical 1 laval
Ithrough N 7450 ar
M7463)

** Al typlcsl values arm ot Voo = 6V, T4 = 26°C.
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SilNDLiCS N RUPALOP| S547()
sz NTATO

DIGITAL 54/14 TTL SERIES

DESCRIPTION PIN CONFIGURATIONS
The S5470/N7470 is a monolithic, edge-triggered J-K flipflop
fegturing gated inputs, direct clear and preset inputs, and comple-
mentary @ and O outputs. Inpyt information is transferred to the
outputs on the positive edge of the clock pulsa.

W PACKAGE

Direct-coupled clock triggering ocours st a specitic voltage level of
the elogk putse; and efter the clock input threshold voltage bas been
pessad, the gated inputs are locked out.

The SBATB/N?470 flip-flop is ideaily suited for medium- and
high-speed spolications, and can be used for @ significant saving in
systam power dissipation and package count where input gating is
required,

TRUTH YABLE

LOGIC

Ja Kn  Cnaq i FRESET CLEAR a

0 o ap, 1 0 0 1

1 4] 1 + ] 0 AF PACKAGE

[+] 1 4] [+] T 1

1 1 3, 1 1 [*] == gl =~ .

n (101010

IR PP L K=Ky KgK* ..
n s tlme priar o cleck taedy 3y 1* 3
n 1 as time fallowing clock "LJTE;‘J_‘ G2
t 8nth outputs in 0 3tate LTll ITJ L;,] ITl ]Tl ITI .

POSITIVE LOGIC

Low input to praset sets Q to logicel 1
Low input Lo clear sots Q to logical ¢
Fraset or clear function can occur only when clogk input is low,

SCHEMATIC DIAGRAM

NOTE: Component valuds ars Typlcal.
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DIGITAL 54/74 TTL SERIES = S$5470, N7470

RECOMMENDED OPERATING CONDITIONS

MiN NOM MAX UNIT
Supply Voltage Vo: 85470 Circuits 4.5 5 5.5 v
N7470 Circuits 4,75 5 B.25 v
Operating Free-Air Tamparature Rangs, T4 55470 Circuits 55 25 125 ‘c
N747G Circuits a 25 70 C
Maormalized Fanout from each Qutput, N 10
Clock Pulsa Frangition Time to Logical 1 Leval, Y (mock) B 180 ns
Width of Clock Pulse, tniclock} 20 ns
Width of Presat Pulse, thinacey) 25 ns
Width of Claar Pulse, piclear) 26 ng
ELECTRICAL CHARACTERISTICS {over r ded operating free-air p range unless otherwise noted}
PARAMETER TEST CONDITIONS" MIN  TYP™Y mMAX | uNIT
Vint1) Input voltage requlred VCC = MIN 2 v
to gnsure logical 1 at
any input tarminal
Yinto} Input vottage required Voo = MIN 0.8 W
ter ensurs logical O at
any input tarminzl
Vaurli]  Logical 1 ourput voltage VYoo = MIN, ljoad = ~300uA 2.4 ik v
Voaurldy Logical 0 ourput voltage Vo = MIN, lgink = 16mA 0.22 a4 v
linty Logical 0 level input Voo = MAX, Vin = 0.4V ~1.6 ma
current atJ1, J2, Jx,
K1, K2, K*, ar clock
Linton Lagical O lavel input Voo = MAX, Vin = 0.4V -3.2 ma
current at preset ar
clear
lin{1} Logical 1 level input Voo = MAX, Vip =24V 40 #A
current at J1,J2, Jw, Voo ® MaX, Win =0.oV t ma
K1, K2, Kx, or clock
Lint1} Lagical 1 level input Vep = MAX, Vin = 2.4V 80 WA
currgnt st preset or clear Ve = MAX, Vi =5.5Y 1 A
105 Shart eircuit output Vep = MAX, V=0 56470 =20 -5 ma
currant N7470 -18 =75
Ige Supply current Vg = MAX, Vi =5V 13 26 mA
SWITCHING CHARACTERISTICS, Vcc =BV, T“ - 26°C, N =10
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
folock Maximum elock C = 18pF, RL = 4000 15 a5 MHz2
frequency
Tsetup Mirimum Input Setup Cp = 15pF, R = 40002 10 20 ng
time
thold Minimum input hold €y = 19pF, R =400 0 ] ns
time
thd1 Propagation delay tima Cp = 15pF, R = 4000 50 ns
to lagical 1 lgvel from
clear or presét to putput
thdD Propeagation delay time Cy = 1b6pF, R = 40053 50 ns
1o logical O level from
clear or praset 10 output
ud? Propagation dalay time C = 16pF, R = 40052 10 i &0 ns
to logical 1 level from
clock 10 outplt
0 Propagation delay tims CL = 15pF, R = 40052 3] 18 50 ns
to logical 0 lavel from
clock to output

* For condltlons shown as MIN or MAX, use the appropriate value specilad under recommendad aperating conditions for the appliceble

davice type,

** Al typlcsl veluas are at Vo = BV, T4 = 26 C.

T Mot mara than ona gutput ghould be shorted ot a tme.
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0 H K MASTER-SLAVE FLIP-FLOP| $5479
sorarowmar| N1412

DIGITAL 54/74 TTL SERIES

DESCRIFTION PIN CONFIGURATIONS

These J-K flip-flops ara based on the master-slave princlple and sach W PACKAGE
has AND gate inputa for antry into the master section whizh are

controlled by the clock pulss. The clock pulss glso regulates the b T 1
gtate of the coupling transistora which connect the master and slave
sections, Tha e of aperatian is as

4. Isoiate slave from master

2. Enter information from AND gate inputs 1o master

3, Disabla AND gate inputs

4. Transfer information from master to slave.

TRUTH TABLE
A,F PACKAGE
LOGIC PAEIET CLOCK K21 (1] L3} a
H 13 [1] 1 m # L]
tn tn+1 [
J K a
1} o Qp
a 1 4]
1 o 1
1 1 o,
NOTES: CLOCK WAVEFORM
Ttod=01 0203
K=Ki+K2+K3 .
t, = Bit time before clock puisa. , y "_-

. tpgq = Bit time after clock pulise.

oopow oW

NG = No Internal Connsction.

SCHEMATIC DIAGRAM

14mil 1IN

wi

rratet

I

-+

Lﬁ:}'ﬁ? e

NOTE: Camponent valugs shown are nominal.
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DIGITAL 54/74 TTL SERIES ® $5472, N7472

AECOMMENDED OFERATING CONDITIONS

Min NOM MAX uNIT
Supply Vohtage Vot SB472 Circuis 4.5 5 65 W
N7472 Circuits 4.75 5 525 v
Operating Frae-Air Temperature Range, T, SB472 Gircults -65 26 125 ‘e
N?472 Circuits 0 26 70 ‘c
Norrnalized Fan-Out From each Quiput, N 10
Width of Cock Pulse, tplciock) 20 ng
Width uf Praset Puise, pipraset] 25 ny
Wideh of Claar' Pulse, taicloar) 25 na
Input Setup Time, tigryp *toelock
Input Held Fime, thald o
ELECTRICAL CHARACTERISTICS {avar ded operating frae-air porature rangs unkoss otherwise noted}
PARAMETER TEST CONDITIONS™ MIN  TYP'" max | umiT
Vini1} Input voltaga requirad VCC = MIN z v
to ensure logice! 1 at
any tnput tarminal
Vil Input voltage requirgd Voo = MIN 0.8 v
to ansure fogical O at
Any input terminal
Vaout(1) t.ogical 1 output voltage Voo = MIN, Ngad = ~a00u A 2.4 36 v
Voutfo)  Logical 0 autput voltage Voo = MIN, lsink = 18Ma 0.22 0.4 v
linto} Logizal O laval input Voo = MaX, Vip = 0.4V 1.6 mA
current at J1, J2, 13,
K1, K2, or K3
linfay Logical @ level input Vg = MAX, Vin = 0.4V -3.2 mA
current at praset, clear,
or clock
lin1} Logieal 1 ieval input Yo = MaX, Vin = 2.4V 4D HA
curvent atJi, J2, 13, Voo = MAX, Vin = 5.5V ] mA
K1, K2, 0r K3
ling¥) Logical 1 level input Voo = MAX, Vin = 2.4V 80 ph
current at praset, ciear, Voo~ MAX, Vin = 5.6V 1 ma
or clock :
log Short éircuit autput Voe = MAX, Vip=0 §5472 -20 57 mA
currant N7472 -18 -57
lop Supply current Voo ™ MAX, Vin = 5V 0 26 mA
SWITCHING CHARACTERISTICS, Vo =BV, Tp = 25°C, N= 10
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
fotook Maximum clock CL = iBpF. R = 40042 16 20 MHz
fraquancy
tha1 Propagation delay time CL = 15pF, R =400 16 26 ng
to logical 1 level from
claar or proset ta output
tpd0 Propagation delay time CL = 15pF, R = 4001 2B 4aa ns
to logical 0 level from
¢lgar or preset to sutput
a1 Propagation dalay tima €y = 16pF, Ry = 4001 10 18 25 ng
to logical ¥ levat from
ciock to output
thd0 Propagation delay time T = 15pF, Ry = 40083 10 25 40 ng
to logical O leve! fram
clock to output

* For conditions shown as MIN or MAX, ute the appropriate valus spocifisd undor recommunded operating conditions tor the applicable

davice type. o
»4 A typlcal values are at Vo= BY, Tg = 28°C

t Mot mora than one Gutput should be shortad at a time.
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Em“ntmg DUAL J-K MASTER-SLAVE FLIP-FLOP| 5473
86473—-A F W ¢ N7473-AF N 74 7 3

DIGITAL 54/74 TTL SERIES

DESCRIPFTION PIN CONFIGURATIONS

The SBA73IN7A?3 J-K flip-flop Is based on tha masterslave
peinciple. Inputs 1o the master secticn are controlled by tha clock W PACKAGE
pulsa, The clock pulse also ragulates the state of the cougling

[} woon i

ot

"
transistors which connect the mester end slave sections. The [1 111 —
seguence of operation is a3 follows: H I_! ’J rJ rJ
1. tsolate slave from master & o | o e
2. Enter information fram J and K inputs to master B . —] f
3. Disable J and K inputs o ceen ¢ eegan
4. Transfer information from master to slave, '_| j
TRUTH TABLE ‘—, |
LT uUuth
LoGlc 1 1 bl a % 3 ?
{Each Flip-Fiop} AF PACKAGE
" 12 L " n " "
In tn+1 E1 [
S K a
0 Q a,
4] 1 Q
1 a 3 NOTES:
, 1 a 1. t, = Bit tima bafore clock puise.
n 2. 1,4 = Bit time after clock pulse.

SCHEMATIC leach 1lip-flop)

LTI ST 1) witd e oy

‘—] —_.—/_4? _# rioeuEn
!
|
|
|
|

furrr
] I8
- an

<
T cmen
-

b} — - —

NOGTE: Companent vaiues shown are nominal.
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DIGITAL 64/74 TTL SERIES » §5473, N7473

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT
Supply Voltege Vn: 55473 Circuits 4.5 [} 5.5 v
N7473 Circuits 4,75 5 5.26 v
Crperating Free-Air Temporsture Range, Ta:  $5473 Circuits ] 25 125 °C
N7473 Circuits [+] 25 70 °c
Normailzed Fan-Out from each Output, N G
Width of Cleck Pulse, t, 20 ns
Width of Clear Pulse, trﬂgilec:r’ 25 ns
Input Sstup Tima, tsetup 21 {Clock)
Input Hold Time, 1014 e

ELECTRICAL CHARACTERISTICS (aver recommended apecating free-slr temperature rangs uniess otherwiss noted)

PARAMETER TEST CONDITIONS” MIN  TYP" MAX | UNIT
Yin{1) Input valtage reguired Vo = MIN 2 W
to ansure logical 1 at
any- input terminal
Vinid) tnput voltage required Ve = MIN, oe V.
to snsura logical O at
any input terminal
Vouti1} Loagical 1 output veltage Voo = MIN, ligag = ~400uA 24 35 v
Voutio) Logical 0 output voltage Voo = MIN, Igink = 18mA 0.22 0.4 v
lintoy Logical O level input . Ve = MAX, Vin = 0.4V -1.6 b
current at J or K '
Linim) Lagical O level input Ve ~ MaXx, Vin = 0.4V =32 mA
current at clear or clock
lini 1} Logical 1 [¢wal input Vo = MAXY, Vin = 2.4V 40 iz
current at J or i Vee = MAX, Vin = BBV 1, maA,
Lin(1} Logical 1 level input Vee = MAX, Vin = 2.4V 8D rA
current at clear or clock Vop = MAX, Vin = BBV 1 ma
os Short circuit output Voo = MAX, Vin=0D 55473 =20 -b7 maA
current N7473 -18 -57
oo Supply current Voo = MAX, Wi, =5V 20 40 mA
SWITCHING CHARACTERISTICS, Voo=5V, 'l",|\-_25U c, N=10
PARAMETER TEST CONDI(TIONS M TYP MAX | UNIT
folock Maximum clock C = 159F, R =4008 15 20 MH:
frequency
tadd Propagation dalay time CL = 15pF, Ay =4008 16 26 ns
12 logical 1 lavel from
claar to output
tpdo Propagation delay time G = 1EpF, R = 4008 25 40 ns
to |agical O level from
clear to output
tpd1 Propagation dalay time C = 1BpF, R =40002 10 16 25 ns
to logical 1 level from i
clock 10 output
tpdo Propagation delay time C = 15pF, R = 4008 10 25 40 ns
to logical O level from
clock to output

= For conditions shown as MIN or MAX, use the sppropriate value specitiad under recommendad opurating cor { for the applicabl
device type. °
++ All typical vatues are at Vo = BY, Ta=26C,
T Not more than one cutput should be shorted at a time,
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FLIP-FLOP

S6474—AF W ¢ N7474—AF N 7 4 7 4

DIGITAL 54/74 TTL SERIES

GiNDtics DUAL D-TYPE EBGE-TRIGGERED‘ S5474

PIN CONFIGURATIONS

DESCRIPTION
The SBAZ74/N7474 is 8 monolithic, dual, D-type, adge-triggerad CKAGE
flip-flop festuring direct clear and preset inputs and complementary WPA
Q and G outputs. Input information is trensferred to the © autput W o mom o nom s .
on the positive edge of the clock pulse, o s nri
™™ T
Clock triggering occurd at a voltage level of the clock pulse and is l| : VJ f
not directly ralated to the trgnsition time of the positive going a a
pulsa. After the clock input thrashold vohiage has been passed, the Einan st
date input (D} {5 locked out. ™
TRUTH TABLE T "I ' =~
— LT LI LT Lo
Dn ) °n+1 On +1 [ 1. 1 4 Fy F T
; ) ) AF PACKAGE
1} [¥] 1 T L
OO nrir
Pragat  Claar  Q Ves  —
1 ioa VoA :
1 [ K
] 1 ]
a 4] I
T Both outputs in 1 state

n is time prior to ¢lock

n+1 is time following clock POSITIVE LOGIC — Low Input o presat sets O to loglcal 1
Low input to clear sets O to logical O; Preset and clear are
ingapandent of ctock

SCHEMATIC DIAGRAM

Mt

DARA Dt

MNOTE: 1/2 of unit shown. Cormponemt values are Typics,
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DIGITAL 54/74 TTL SERIES ® S5474, N7474

RECOMMENDED OFERATING CONDITIONS

MIN NOM MAX UNIT
Supply Voltaga Voo 556474 Circuits 45 5 5.5 W
NT474 Circuits 4.75 b 5.25 W
Operating Free-Air Tomperature Rangs, Ta: 55474 Circwts -55 25 126 G
N7474 Circuits 0 25 70 °c
Normalized Fan-Out from sach Qutput, N 10
Width of Clack Pulse, t telock) 30 ns
Width of Preset Pulse, '?)tpresstl 30 ns
Width of Clear Pulsa, ntciaar) 30 ns
ELECTRICAL CHARACTERISTICS {over recommended operating free-air temparature range unless otherwisas noted}
PARAMETER TEST CONDITIONS” MIN  TYP'" MAX | UNIT
Vinl1) |aput voltags required Voo = MIN 2 2%
t . ensure legical 1 at any
input terminal
Vinto} Ingut voltage required Ve = MIN 0.8 A
to ensure logical 0 at
any input terminal
Youti ) Logical 1 cutput voltags Voo = MIN, lload = ~400uA 24 a5 v
Vouti(} Logical 0 gutput voltage Vep = MIN, Igink = 18mA 0.22 0.4 v
liniQ) Logical O level input Viep = MAX, Vip = 0.4V -1.6 ma
current at preset or
lintd) Logigal O lgvel input Vo = MAX, Vin = 0.4V -32 maA,
currant at clear or clock
lint1) Lagical 1 lavef input Yop = MAX, Vijn =24V 40 A
] currant at D Vo = MAX, Vin =55V 1 maA
, Hing1) Logical 1 level input Voo ™ MAX, Vip = 2.4V &0 mA
) currgnt at preset or clock Voo = MAX, Vip = 5.8V 1 ma
! {1} Logical 1 tevel input Vop = MAX, Vin = 2.4V 120 A
currant at clear Voo = MAX, Vip = 5.5V 1 mA,
log Short cireuit cutpur Ve = MAX, VYin =0 55474 -20 -57 mA,
currentt N7474 -18 57
loe Supply current Voo = MAX, Vin =5V 1? 30 mA
SWITCHING CHARACTERISTICE, Vpop =BV, Ta ™ 25°C, N = 10
PARAMETER TEST CONDITIONS MIN TYP MaX | UNIT
folock Max imum clock C|_= 18pF, Ry = 4005 15 28 MHz
frequency ;
teaiup Winimurn input setup Cp = 15pF, R = 4000 15 20 ns |
tima '
Yhald Minimum input hold CL = 15pF, R = 4000 2 5 ns
time
od1 Propagation delay time C =16pF, R = 4000 25 ns
to lagical 1 {sval from
clear ar preset o output
thd0 Propagation delay time CL = 19pF, R, = 40002 40 ns
ta bogical O lavel from
clgar or preset 10 autput
tad1 Propagation delay tima C| = 15pF, R = 4005 1Q 14 258 ng
to logigal 1 tevel from
clock to output
tpd0 Propeagation delay tims CL = 19pF, R =4000 10 20 40 ns
ta logleal O lavel from
clock to cutput

* For conditions shown as MIN or MAX, use the

davies typa.

== All typical values are at Voo = BY, T4 = 25°C.

t Mot mora than ona cutpurt shauld ba shorted st a time,

approprlate valua specified undgr racammended operating conditions for the applicable
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Ei!lm!tmg QUADRUPLE BISTABLE LATCH| $§4 75
s NTATD

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATIONS
The $5475B/N74758 is 8 moenalithic, quadrupte, bistable Jatch with
complementary  and O gutputs, nformation present at s data (D
input is transfarred to the O cutput when tha clock is high, and the
Q output will follow the dete input as long as the clock remains
high. When the clock goes low, the information [that was present at
1ha data input at the time the transition occurrad) is retained at the
C cutput untll the ctock is permitted 1o go high.

B PACKAGE

This lateh is ideally suited for use as temporary storage for binary
information between processing units and inputfoutput or indicator
units.

TAUTH TABLE
LOGIC

{Each Lagch!

tn Tr+1 NGQTES:

=] [+] & 1. 1 ™ blt time befare clock puise.

9 1 o 2. Tn4+q = bit tima after clock pulsa

o ° 1 3. These voliages are with respect to
network ground terminal.

SCHEMATIC [each latch)

L
- - ]
-
AL
NOTE: Componant valuas shown are nominal.
RECOMMENDED OPERATING CONDITIONS

MIN NOM MaX UNIT
Supply Voltage Vi {See Nota 3} 535475 Circuits 45 g b v
N7475 Circuits 475 B 5.25 v

Normalized Fan-Out from Qutputs 10
Operating Free-Air Temperature Range, Ts: 5476 Circuits -E5 25 126 “c
M7475 Circuits 1 25 70 °C

ELECTRICAL CHARACTERISTICS [over recommended operating free-aiv temperature renge uniess otherwise noted)

FARAMETER TEST CONDITIONS® MIN  TYP*" MAX | UNIT

Vini1) Input voltags_ required Yee = MIN . 2 W
to ensure logicat 1 level
ar any input terminal

Yinto) Input voltage raquired Ve = MIN 03 v
10 ensure [ogical O levol
Bt any input tarminel

Vout{1} Leogical 1 cutput voltage Voo = MIN, ljgad = =-400uA 24 . v

Vouﬂo} Logical 0 sutput voltage VCC = MIN, lgink = 1GmA 0.4 v




DIGITAL 54/74 TTL SERIES » 55475, N7475

ELECTRICAL CHARACTERISTICS {Cont'd)

PARAMETER TEST CONDHTIONS MM TYP MAX | UNIT
linta) Logical  laval input Voo = MAX, ¥, = 0.4V -3.2 mA
current at D
'iniO} Lagicel O level input Voe = MAX, -6.4 mA
current at clock
lint3} togical 1 level input Voo = MAX, Vip = 2.4V 80 ey
current at D Voo = MAX, Vi, = 6.5V 1 mA
Iin{” Lopical 1 level input Voo = MAX Vin =24y 160 LA
current at clock Voo = MAX =55V 1 ma
log Short circuit gutput Voo = Max, Séu?ﬁ =20 -76 ma
currgnt’ Vo™ 0 N7476 -18 -5 maA
lee Supply currant Veg =MAX, 56476 32 a6| ma
N7475 32 b3 mA
SWITCHING CHARACTERISTICS, Vo =5V, T = 26°C, N=10
PARAMETER TEST CONDITIINS NOTE A MIN TYP MAX | UNIT
L
lsetupt Mirimum logical 1 tevel Cp = 15pF, Ry = 4000 7 20 ns
input setup time at D H
input i
teetupQ Minimum logical O level G = 15pF, Ry = 4005 14 20 s
input setup time at :
input |
thaid1 Maximum Jogical 1 level CL = 15pF, RL = 4006 0 151 rs |
input hald time required H
at b input
thoidd Maximum logical Q level C_ = 15pF, Ry, = 40012 0 6% ns
input hold time required
at D input
tpd1{>-0) Propagation dalay time CL = 15pF, Ry = 4008 18 30 ns
to lagical 1 ievel from D
input 10 Q output
~  tpdDI(D-01) Propagation delay time C = 16pF, AL = 4000 14 25 ng
to lagical O lavel from D
input to Q output B
tad1{3-0) Propagation dalay time Cyp_=1bpF, R = 4000 24 40 ne
to logical 1 leve) from D -
input to C output
(-8} Propagation delay time Cy = 150F, R = 40040 7 15 ns :
to logical O level from D i
input to Q output
tad1(C-0) Propagation delay time €= 15pF, RL = 400% 16 30 ne
to logical 1 level from
clack input to G output
tpdO{C-0)  Propagation delay time € = 15pF, AL = 4005 7 15 ns
1o logical 0 loval from )
clock input to G cutput |
tad1{C-Q} Prapagation delay time Cy_=1bpF, AL = 4000 16 30 ns
to logical 1 level from
clock input to Q output
3d0IC-Q)  Propagation delay time C, = 15gF, Ry =4000 7 15 ns
1o logleal O laval from
clock input to 0 output

devica type.
*= Al typical values ara at Vc SV, Ty = 26°C.
Not more than one gutput sh

-+

culd be shorted at & tima.

For cenditians shown sx MIN or MAX, usa the aupmprlats vaius spacified under recommended oparating cond|tions for the applicabla

1'| Thase typlcal timas Indlcats that parlod occurring prier ta the fail of clock pulss Itol balow 1.5V whan data at thc D Input witl still be

recopnized snd stored.

Note A AC Tast circuit, voltags wavafarms and switching times sre givan an page 2-76.
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DIGITAL 54/74 TTL SERIES = 55475 N74756

SWITCHING CHARACTERISTICS®

TEST CIRCUNT

INPUTS QuIPUTS
v =
©  CLOCK e a o
o ¢
ba R
agoee 30Nt :: 0051
:
PULSE . ] .
GENERATCR & . o a t P———
(SEE NOTE 1] [ J_ ™
i :l:

1

— ciock b —kt P——D—D—
PULSE
QENMERATOR B
(SEE NOTE 1}
oL
= = =

1
Gl I Yot |
—= tI, pe-- —- :In [ | y
© INPUT I — = | | | oen
1By 15 usY
wk 1%
F Yeatin 1 |+ . | _l __________ P
| | I"" hald 1—a—y [ Ly ol —puf
s biled -t b— 1
-—— i B e U ) St e ' M Ve
CLOCK |
INFUT
ISEE NOTE 5
| w2 |
——————— q
I t 1 vz ] e Wit
| —) 1) [ IS VR p—| v
OUTeUT & [ Y | | min 113
| h
|

—_— = — Yourm

- — — = Yourin

|
I
Lo
auTeUT & { 18w iBY
f—— tpa g T ——f
i
|

ot & 158 ]
! |

Vous oy

NOTES: 1. The pulse generazars hava tha failawing charactaristics: Vpgn = 3 Y. 1y = tg % 10 ns, end 2,y = 60 [}, For pulse generator
Aty = T ps and PAR = 500 kHz, For pulsa ganerator B, tpe = 500 ns and PRAR = 1 MHz. Positlans of D-input and
clock-input pulses are varied with rospect to each other to verlfy satup and hold tmes,

. Each latch is testad separataly.

. 2 ingludes proke and jig capacitance.

A1l dicdes are 1N3I064.

. When mle::sun'nu tpai[D-ct) " TpaoiD-a) (OF Tpapin-i) 2nd thd1n G) for the S5474/MT475), clock input must be held

at logical 1.

G RGN

TComplementary O gutputs ars on the 55475/ MN7475 only,
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Sinetics

DESCRIFTION

The SGEA78B/N74768 J-K flipflop is besed on the magterslave

pringlple, Inputs to the master section ara controlled by the clook

pulse, The cleck pulse also repulatas the siste of the coupling
j which co the master and slave sections. The

sequence of operation ia as follows:

1.  lsolate sisve from master

2. Enter Information from J and K Inputs to mastar

3. Disabls J andd K inputa

4. Transtar infermation from master 10 slave.

DIGITAL 34/74 TTL SERIES

PIN CONFIGURATIONS

DUAL X MASTER-SLAVE FLIP-FLOP| €|
WITH PRESET AND I:LEARI S416

S5476-B,FW ¢ N7476-B,F

N7476

TRUTH TABLE
LOGIC

(Each Fiip-Fiop)
o e

1 K a

0 o a,

L] 1 ]

i [+] 1 NOTES:

' 1 a 1. tp ™ bit tima before clock pulse.

n 2. 1p4q = bit time after ciock putes.

8,F.W PACKAGE

ulnlnlalutululs
3
L)

[ e P
S 1 |
TUUUU UL
cm‘u mtxs!rcn.(’m : ﬂ'cno‘cu ml’m tl,.f;w.

CLOCK WAVEFORM

SCHEMATIC (each flip-flop)

POSITIVE LOGIC

Low Input to preast sets Q to logical 1
Low input to clear sets G 1o logical O
Clear and prasat ara indapendant from clock

an [T P

NOTE: Componont valuas shown are nominal,

o naHEn
nirnor

"
Ta DTHER
FLIRFLOP

SR
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DIGITAL 54/74 TTL SERIES = §5476, N7476

RECOMMENDED OPERATING CONDITIONS

MIN NOM L max UNIT
Supply Voltege Ve §5476 Circuits 4.5 5 : 5.5 W
N7476 Circuits 475 5 5.25 v
Operating Free-Air Temperature Range, T4: 55476 Circuits -b5 25 125 ‘C
N?476 Circuits a 25 70 ‘c
Normalized Fanout fram each Qutput, N 10
Width of Ciock Pulse, tgclock) 20 ns
Width of Presat Pulse, tpiproseti 25 : ng
Width of Clear Pulse, tpiciear) 26 ng
input Sewp Time, tegyyp Fpiciock)
Input Hold Time, thaig 0
ELECTRICAL CHARACTERISTICS lovarr ded operating free-air @ rengs uhlesa otherwise noted)
PARAMETER TEST CONDITIONS" MIN  TYP'" Max | UNIT
Vin{1} Input voltage required Voo™ MIN 2 v
1o ensure logical 1 at
any input terminal
Vin(0) Input voltage requingd Yog = MIN 0.8 v
to ensure logical O at
any input terminal
Yourtt Logical 1 output Ve = MIN, llgad = ~400uA 24 35 v
voliage )
Vourtnp  Logical 0 output Voo = MIN, lsink = 16mA 022 04 v
voltage
Vin{0) Lagical 0 ievel input Voo = MAX, Vin = 0.4Y -1.8 mA
current atJ or K
lintol Logical G level input Voo = MAX, Vin = 0.4V -3.2 m#,
Gurrent at cledr, praset,
or clock
Lint 1) Logical 1 level input Voe ™ MAX, Vin = 2.4V 40 e
current at J or K Voo - MAX, Vi = 5.5V 1 mA
Lind 1) Logical 1 level input Vioe = MAX, Vin = 2.4V 0 7.y
current at clear, preset, Veo = MAX, Vi = 5.5V 1 rmds
or clock
tos Short circuwit sutput Vg = MAX, Vin=0 55476 -20 -57 ma
currant? N7476 -18 -57
lce Supply current leach Vo = MAX, Vin =BV 20 40 mA
flip-flopl

SWITCHING CHARACTERISTICS, Vg =5V, T =25°C, N=10

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
feloek Maxirum clock Cy =1EpF, R = 40052 15 20 MHz
frequency
tpdt Propagation delay tima Cy = 16pF, R = 4000 16 25 ns

to logical O level from
clear or presgt 16 cutput

a0 Propagation dalay time CpL = 15pF, R = 40041 25 Liil ng
to logical 1 tavel from
ctedr or presat to cutput

that Propagation dalay time Cy = 16pF, A = 40002 10 15 25 NG
1 logical 1 isvel from
clock to output

1nd0 Propagetion delay time C = 1bpF, R = 40042 10 a5 4G ns
10 logical O tevel from
claek to output

* For conditiony shown as MIN or MAX, use tha spproprinte velus specifiad under recommended operating conditiont for the applicabls
dwvice typs.
** Alf typical valuss arg at Voo = BV, T, = 2B°C.
1 Nat more than ons output thould be shortad st 9 time.
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Sinotics QUADRUPLE BISTABLE LATCH| 5477
oo | NT4T]

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATIONS
The 56477Q/N74770Q is a monollthic, guadruple, bistable latch with
O cutputs. Information present at a data (D} input is transferred to W PACKAGE
the Q output when the clock is high, 2nd the Q output will follow
the data input a3 long s the clock remains high. Whan the clock
goes low, the information (thet was prasent at the data input at the
time the transition ogcurred) Is retained at the Q output until the
clack is permitted to go high,

This lateh is ldeally suited for uze Bs temporary starage for binary
infarmation between processing units and inputfoutput or indicetor
units.

YAUTH TABLE

LOGIC

(Eacht Latch)

n Tnty

) a NOTES:
1 tg= blt tlma befora clock pulse.

1 1 2 tpiq = blttime aftar clock puise.
3. Thess voltages sra with racpact to

o o netwerk ground tarminal,

RECOMMENDED DPERATING CONDITIONS

MIN NOM MAX UNIT
Supply Voltege Vo ISee Note 3): §6477 Circuits 4.5 [ 5.5 A
N7477 Circults 4,75 -] .26 v

Normalized Fan-Out from each Quiput, N 10
Operating Free-Air Tomperature Range, Ty:  S8477 Clrcubts =65 25 125 C
N7477 Circuits 0 25 70 °c

SCHEMATIC each latch}

b
¥ 13 S e

anp
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DIGITAL 54/74 TTL SERIES m §5477, N7477

ELECTRICAL CHARACTERISTICS {over led aperating frap-air p @ ranga unlest otherwise noted}:
PARAMETER TEST CONDITIONS* MIN  TYR™ WAX | UNIT
VYini1} input voltage raquirad Yoo = MIN 2 Vv
1o ensure logical 1 laval
at any input terminal
ViniQ} Input voltage required Voo = MIN 0.8 v
to ensure logical O Jeve!
&t any input tarminal
Vaut(1) Logical 1 outaut voltage Voo = MIN, Ypag = —400uA 24 v
Voutio) Lagical 0 output voltage Voo = MIN, lgink = $BmA 0.4 v
linto} Logicai 0 Javel input Voo = MAX, Vin = 0.4V -3.2 ma
currént at O
lint0} Logicai 0 leval input Vop = MAX, -5.4 mA
currant at clock
lini1} Logical 1 fevel input Vog = MAX, Vip = 2.4V 80 HA
currant at D Ve ™ MAX, Vin = 5.5V 1 ma
lint1) Logical ¥ level input Voo = MAX, 160 HA
currany at clock Vg = 2.4V,
Voo = MAX, Vin = 5.6V 1 mA,
IOS Short circuit output Veo ™ ‘MAX, 55477 ~20 -7% ma
currentt Vout™ @ N7477 -18 ~75 mA
oo Supply gurrent Voo™ MAX, 50477 32 46 mA
N7477 32 53 ma

SWITCHING CHARACTERISTICS, Vo = BY, T = 26°C, N = 10

PARAMETER TEST CONDITIONS NOTE A MIN 'i'YP MAX | UNIT
Lsatugpl Minimum iogical 1 leval C = 18pF, AL = 4000 7 20 s
input 2etup time at D
input
tsatup0 Minimum logical O levet € = 15pF, A =400 14 it ns
input setup time at D
input
thald1 Maximum {cgical 1 L = 16pF, RL =400 o 154 ns

Ievel input hold time
required at O input
tholdD Maximum logical 0 CL = 16pF, A =400 ] 69 ns
lavai input hold time
raquired at O Input
tpdlip-Q) Propagation defay time C¢ = 15pF, A = 4000 1€ 3n ns
ta logical 1 level from
D input to Q output
tpgtiD-q1) Propagation delay time CL = 15pF, R = 4000 14 25 nE
to loglcal O level from
D input ta Q putput
tad1{C.0) Propagation dalay time CL = 16pF, R = 4000 1] ae ns
to lagical # level from
ciock input to  output
tpd0(C-)  Propegation dalay time G| = 15pF, R = 4000 7 18 ns
¢ logical G level frem
clock input to G cutput

* For conditions ehown as MIN or MAX, use the approprlate vajua specifled under recommended oparating conditions for the applicabla
clreuit typw,
"7 AN typical valuas are at Vep = BV, Ta = a8°c,
T Not mora than ona ocutput should be shorted at a time,
Y These typical times indicate that pariod occurring pricr to tha fall of clock pulse {tDI halew 1.5V whan data 4t the D input will still ba
racagnized and stored. '

NOQTE A: AC Tast cireult, voitags wavaforms and switching timas ara givan on paga 2-76
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GATED FULL ADDER 85480

DESCRIPTION

The §5480/N7480 is a single-bit, high-speed, binary full adder with
gated camplementary Inputs, complementary sum (2 and 7‘_‘:]
outputs and invertad carry output. Dasignad for medium- and
high—speed, multiple-hit, parallei-add/serial-carry applications, the
circuit {sge schematic diagram) utilizes diods-transisior loglc {OTL)
for tha pated inputs, and high-speed, high-fan-gut transistor-
transistor logic (TTL) for the sum and carry outputs. The Circuit is
entirely compatible with hoth DTL and TTL logic families. The
implementation of a single—inversion, high-speed, Darlington-
connected sarial-carry circuit minimizes the nacessity for axtensive
“Ilpok-ahead” and carry-cascading circuits. The power dissipation
hes besn maintained considerably below that attainabis with
equivalent standard integrated circuits conneected to perform full-
adder functions,

TRUTH TABLE |Sue Notes 1,2, and 3)

ssrwmanr| N 1480

DIGITAL 54/74 TYL SERIES

PIN CONFIGURATIONS

W PACKAGE

w o oumow n w  a

HHI—|I—|F‘|I‘|_|

Bl

Yu

mpupupupspuys

El

LOGIC AF PACKAGE
e, | 8| aleg!| T = Moa o ow ow s
0|0 0 1 7 0 11 F] 11011701
o | o | 1 1 o | ¢ S
0 1 o 1 0 T [F L1 L £l Lt
o |1} 1 o 1 | o " ar
1 0 Q 1 Q 1 L S L
1|0 ] o 1 {0 [ 11 [ on
1|1 0 o 1 0 R I W Ry
1 1 1 0 o 1
NOTES: 3. Whan A, and A, or B,y and B, are used bs_inputs, 4 or B*
o raspactively, mus?bn oogn or uss% to parferm Dot-0OR logic,

1. A=A A, B=B" B, where A* = Ay + Ay, B* = B ' By
2. Whan A* gr B* are used as inputs, A‘I and A2 ar 81 and 32
respactively, must be connecred to GND.

SCHEMATIC CIAGRAM

4, Tha woltages ara with respect to ground tarminel,
5. Input sighals rmust be Zero or positive with rospect to NeTWOrK
ground tarminal,

-l
O B
T

-
wE o - i o

LN
PN A G U
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DIGITAL 54/74 TTL SERIES w 55480, N7480

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT
Supply Veltage Voe:  S6480 Circuits 4.5 5 .25 v
N7480 Circuits 475 5 5.25 v
Normalized Fen-Qut from Outputs: C +1, N 5
ZorL N 10
A*orB*, N 3
Operating Free-Air Temperatura Range, T,:  SB4B0 Circuits -55 25 125 “C
N74B80 Cireuits 1] 25 70 “C
ELECTRICAL CHARACTERISTICS {ovar dod operating free-air perature range unless otherwise noted]
PARAMETER TEST CONDITIONS" MIN  TYP™® MAX | UNIT
Vin{1} Lagical 1 input voitage Voo = MIN 2 v
Vinio) Logical O input voltage Voo = MIN 08 v
Vaut({1) Logical 1 cutput voltage Voo = MIN 24 3.6 v
Vouriy  Logical O cutput voltage Voo = MIN 0.22 04 W
lint0) Logical O leval ipput Voo = MAX, Vip =04V -1.6 mA
current at Ay, Ag, 1.
B, As or Bg
linto) Lagical O lavel input Vo = MAX, Vip = 0.4V -28 mA
current at Aw or B
Linio Logical § level input Voo = MAX, Vil = 04V -8 mA
current st Cp,
Lin(1} Logicat 1 level input Ve = MAX, Vip = 2.4V 15 129
current at Ay, Az, By, Ve = MAX Win = 5.8V i mA
B3, Agor B,
lin{1) Laogical 1 level input Voo = MAX, Vin = 2.4V 200 rA
current at Cp, Voo = MAX, Vin = 5.6V 1 mA
lng Short circuit output Voo = MAX, $5480 20 =57 mA
current at £ or £1 N7480 -18 =57 ma
lng Short circuit gutput Voo = MAX, 55480 =20 -7 mA
current at Cpqt N7480 -18 =70 mA
loe Supply current Veoe = MAX, S5480 n i mA
N7480 21 35 mA,
SWITCHING CHARACTERISTICS, Voo » 5V, Ty = %'
< FROM TO
PARAMETER INPUT OUTPUT TEST CONDITIONS MIN TYP MAX UNIT
'pdi ¢, Ty Gy = 150F, A = 78002 13 17 ns
LIS Gy = #6pF, R = 7800 8 12 ns
t C, =18pF A = 78042 18 25 ns
d1 B C L ' L
1o c a1 ¢ = 15pF, R\ - 7800 38 55 ns
tod1 T, = 15pF, R = 4000 52 70 ns
thao Ac E €| = 150F, Ry = 4000 62 0 ns
L _ €= 15pF, R = 4000 38 55 ns
thd0 Be z Cy = 18pF, R = 40082 58 75 ns
pdi Cp = 18pF 48 5153 ns
A LN
thd0 1 G, = i5pF 17 25 ns
tod1 8, g+ C\_j 16pF a8 85 ns
tpd0 C| = 16pF 17 26 ns

" For conditions thown as MIN or MAX, use the appropriate value speciflag under recommended opereting conditions for tha eppliceble

device typa.
** Alj typical values ara a1 Voe= BV, To = 25°C
T Not moreg than one output should be shorted at & time.

1 Tody is propagatien delay tims to logicel 1 level. toqn is propagation delay tima to logical b leval.
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Sinotics

4-BIT BINARY FULL ADDER

(LOOK AHEAD cmn’

£6483-B,F W » N7483-B,F

DIGITAL 54/74 TTL SERIES

DESCRIPTION

The 54/7483 iv a 4-Bit Binery Full Adder for adding two four bit
binary numbers, A Carry Look Ahead circuit is included to pravide
minimum carry propagation delays.

Propagation delays of carry-in to carry-out is typically 12 nses,

TRUTH TABLE
TNPUT OUTPUT
WHEN WHEN
- -1
c° gne( 0~ WHEN
Cz=0 Co=1
A/ By B2 B2 B1 /B2 B2/ %1 /|22
Ag|/Bsl Aai /Byl /Ta|/Ea|/Cal/Ta]/ el Ca
oio|ofoflafo(a]1|olo
1loflofo|1|o]ad|0o]|1]0
c|1|o|o|ltjojojo|1le
t{t|lojojoj1|o|1l1]a
ojo{1 ofo]|s|0jt]t]|o
1|lo{1|oft1|1]o]o|o]1
o1 |vjaf1]sjo|o]o]1
11 l1]loflofolr]|1]0]1
cio|of{1|o|1|0o|1 |10
1je|lofl1|1]1|o]o|o]:s
el1|{ol1|1l1]oflo|a]lt
11 joel1]olelr |1 |0}
ojlol1fjrjeflolr]1]|0]1
1 1] 1 1 1 1] 1 0 1 1
o1y 1jo|1|o |11
11 f+flofaft]1]1]1

PIN CONFIGURATIONS

$9483
N7483

WPACKAGE
B T N G M M M Xy
L T T T TR N I |
1n nomrn
TOO O
PR A A

8,F PACKAGE
BRSO OWON NN
(| MM M
LN O Oy 4
L] e “I.'. L] ";c i "71 :z

‘NOTES:
{nput conditions at A, Az. H-l. By, and CCI are used to determina
outputs 21 and Zz, snd the valus of the internal carry Cy. The

LOGIC DIAGRAM

valuss at &5, Ag, Bg, Ay Bnd By, arfe then used to determine

outplts Ty Z4. and €,

5
AiE
o)
A
L .
b
(L]
L)
i

o)
L

[ I
LT
p

Cy
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DIGITAL 54/74 TTL SERIES m 85483, N7483

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT
Suppiy Voltage Vo 1See Note 1) 56483 Circuits 45 5 5.5 v
N7483 Circuits 4.75 5 5.25 \'4
Normalized Fan-Out From Qutputs: Ca 5
E!, 22. 23 or 24 10

ELECTRICAL CHARACTERISTICS (over recommended operating frae-air tarmperature rangs unless otherwisa noted)’

PARAMETER TEST CONDITIONS * MIN - TYP*® MAX | UNIT

Input voltaga required to

Vin{} @nsura logica) 1 at eny input Voo~ MIN 2 v
Terminal
Input voitage required to
Vinig)  ¢nsure lopicel 1 at any input Yoo =MIN o8 v
terminal
Vour{1y Lopical 1 output valtege Voo = MIN 2.4 v
Vout{0) Lagical O output voltage Vo = MIN 0.4 1
Logical O level input current
o) P Ve = MAX, Vi, = 0.4V 82| ma
at A". A3, B" Ba. ar CU
Logical O level input current
oty g Vg = MAX, V;,, = 0.4V -18 | wa
at Ao, Ay, Gq, 0r By
| Logical 1 level input currant Voo = MAX, Wy, =24V 80 wA
in{1} A1, A3. B', 33. OTCO VCC=MAX' viﬂ-s'sv ! mA
| Lagical 1 fevel input current Veo ™ MAX, V= 2.4V 40 A
() Ay, Ay By, or By Ve @ MAX, Vi, = 6.5V 1] ma
| Short-gircuit output current v MAX £5433 -20 -65 ma,
08 at By, I3 Tgorzgt cc N7483 -18 55 | ma
| Shart-circuit autput current v MAX S5483 -20 =70 mA
03 at 4l ce N7481 -18 70 | mA
Icc Supply cutrant Voo = MAX, 58 79 mA,

SWITCHING CHARACTERISTICS, Voo =5V, Ty = 25°C, unless otherwise noted N = 10

PARAMETER 3§ TEST CONDITIONS MIN fYP MAX UNIT
hd1 FromCyto 1 C =500F, Ry, = 4000 23 34 ns
thdo FromCy to 1 Cp = B0pF, R = 4000 20 34 ng
tod1 From Cp to 2 Cp = 50pF, R = 4000 24 3B ns
tadn FramCgto 2 C| = S0pF, R =400 02 22 L3 ng
tod From Cpto 3 € = 50pF, f_ = 4000 a0 50 ns
tpd[) Fram CO to3 CL = S0pF, RL = 4005 24 40 ns
tod1 FramCpto 4 € =50pF, R = 40052 30 BOD ns
Tado FramCgto 4 € =B0pF, Ry, =4000 8 5D ns
tod1 From Cqto Gy G =50pF, R = 7800 12 20 ng
tndo From Cpp to Gy €| = 50pF, R, = 7800 12 20 g
tadt From Ajorlgte 2 C| = B0pF, Ry, = 4004} 40 ns
od0 Fram Ag or By to 2 G = 50pF, R = 40042 5 ns
Tod1 From Agof By to 4 Cy =BOpF, R = 4005 40 ng
tado From Agof B to 4 € =B0pF, A = 40082 35 ns

t Toqq is prapagation delay time to logicel 1 (eve). thdg 19 Propegetion delay tme 1o Iogical 4 loval.
* For conditions shown s MIN or MAX, use the asppropriste velua specifiad under racommended oparating conditions for the applicabls
CirGuit typs.
** AN typicel valugs are at Voo = 6V, T4 = 26°C.
t Not rmore than one output should ba shorted at a tirme. NOTE 1: Thasa voltags values are with réspect ta natwork ground terminal.

2-84



SiNDLCs

4-BIT MAGNITUDE COMPARATORS

$5485

DESCAIPTION

FUNCTIONAL BLOCK DIAGRAM

N7485

Tha 55485 and N7485 perforen magnitude comparison of straight
binary and straight BCO {8421} cades, Three fully decoded
docisions about two 4-bit words (A, B} are made snd are externally
available ar three outputs. These devices ara fully expandable 10 any
numbar of hits without extarnal gates, When cascaded, the total
time for comparison is the function of the word length; however,
only a two-gote-level delay (2 ns) is added for sach fourtt
uxpangion, - '—-—'—'D
&
Those circuits are complately compatible with most TTL and DTL %‘a Do']
familles. Typical average power dissipation 5 275 milllwatis. The
55486 i5 characterized for operation owver the full military {
womparature range of —56°C to 126" C; The N7485 is charactorized g
for aparation from 0°C o 70°C.
PIN CONFIGURATION 2 A 8
-
ST Do
o H
AP
DATS A=B
NPUT
I ™ ﬂéﬂ a<e
¥y A3 BE  aE A1 @l N
F%ﬁmuwuﬂma ar A
o
HEEN ST Do
AT B2 al Al B1 Al a2
L]
:¥] Ba o
A<H A=B &4>B A L=H &<A 1 Asg
IN 1IN QUT  OuUT
o
Lta] Tl Ladie] L] [2] [e] &
B2 A<B A=P AR ANE A=H ACE, QNG o D-H
DATA e B
NALITS
CASCADING INFUTS  DUTPUTS —-—D_
Faositive logic: See truth table
TRUTH TABLE
COMPARING CASCADING OUTPUTS
INPUTS INPUTS
A3, 83 A2, B2 A1, B1 A0, BO A>B A<B A=B >B A<B AxEB
A3 > B3 * X X X X X H L L
A3 < B3 X X X X X X L H L
A3 =B3 A2 > B2 X X X X X H L L
AZ=D3 AZ < B2 X X X X x L H L
63 =R3 A2=B2 Al = Bi X x x X H L L
A3 =B3 A2=182 Al < Bl X X X X L H L
AJ=13 A2 =B2 Al=B1 AD > BO X X X H L L
A3 =83 A2 = B2 Al =B1 AQ < BO X X X . H L
A3 =83 AZ=82 Al=B1 AQ=B0 H L L H L L
A3 = B3 A2 =B2 Al=B1 AQ = B0 L H L L H L
A3 =83 AZ =82 Al=R1 Al = B0 L L H L L H

NOTE: H = High level, L = Low laval, X = Irrelevant.
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DIGITAL 54/74 TTL SERIES m 35485, N7485

RECOMMENDED OPERATING CONDITIONS

55485 N7485 UNIT
MIN NGM MAX MiN NOM MaAX
Supply voltage, Voo 4.5 5 b.5 4.7% 5 5.25 v
MNormalized fan-out from each output, N 10 10
Operating free-air teraparature, Ta —&65 125 0 70 ¢
ELECTRICAL CHARACTERISTICS {over recommended aperating free-air temperature range uniess otherwise noted)
PARAMETER TEST CONDITIONS* MIN TYP** MAX | UNIT
V)4  High-level input voltage 2 v
ViL Lowleval input voltage 08 v
V) Input clamp voliage Voo = MIN, =12 ma =15 v
Voo = MIN, Vig=2V,
v High-ievel output vaita 24 v
OH  Hig 9e Vi =08V, IgH, = —400aA
v =MIpM, ViM=2V,
VoL  Low-level putput voltage cc IH ) v
ViL=08 Y, IgL, = 16 mA
[N Input current at maximum Voo =MaX, V=58V 1 ma
A< B, A > Binputs 40
1 High-level input current Voo =MAX, V=24V A
IH i P all other inputs ce ' 120 K
_ A< B, A>Binputs -1.8
hL Low-lgval input currant - Voo =MAX, V=204V ma
all other inputs 4.8
SB485 —0 —55
Short-circuit gutput currant Voo = MAX Vp=0
'os i * ce Y070 [Wrams_| 18 Ze5] M
Ico Supply currant Voo = MAX,  See Note 1 &8 BB | mA

*For conditions shown as MIN ar MAX, usa the appropriate value specified undsr ragommended operating conditions for the

applicabla dovica type.

*++All typical values are at Voo = BV, Ta = 25°C,
fNot more than one output should be shortad ot a tima.
NOTE 1: 1gg is measurad with ocutputs cpan, A = B grounded, and &ll other Inputs a1 4.5 .

SWITCHING CHARACTERISTICS, Voo =5V, Ta = 25°C, N = 10

FROM TO NUMBER OF
PARAMETER INPUT OUTPUT GATE LEVELS TEST CONDITIONS | MIN  TYP  MAX | UNIT

1 7

: A>B A<B 2 12
PLH Any A or B data input 3 7 %6 ns

A=8B 4 23 a5

1 i1

; A<B A>B 2 15
PPHL Any A or B data input 3 CpL=15 pF'_ 20 30 ns

R =400 £,
A=B 4 3 20 30
See Figura 1
PLH A<BorA=0 A= B 1 7 1 ng
PHL A<BorA=B A=B 1 " 17 ns
tPLH A=B A=B 2 13 20 ns
IPHL A=B & =B 2 1 17 ns
1PLH A>BarA=B A< B 1 7 il ng
tPHL A& >BoarATB A< B 1 11 17 ns
tPLH = Fropagatian delay tima, Iow-to-high-laval autput.
tPH L = Propagstion delay time, high-to-1ow-laval output,
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DIGITAL 54/74 TTL SERIES = $5485, N7485

PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUNT

SUTRLT Vee

R - 400 0

FROM QYTRUT o 11
UNDER TEST y

ISEE NOTE CI

[+———n —]

| |
|
|
|
[

INVERTING
DUTPUT

oML I 1| trLH |

HON. INVERTIRG
pUTALT

NQOTES: A. Inhput pulses are suppiled by & puisa genarater heving the fellowing characteristics:
PRR = 1 MHz, duty cycla = 50%, Zg, = 70 {1
B. C| intludes probe and jig capacitance
£, Al diodes sre 1N3064

FIGURE 1. PROPAGATION DELAY TIMES
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Signotics QUAD 2NPUT EXCLUSIVE OR GATE| S54.86
wie-wir| N 1486

OIGITAL 54/14 TTL SERIES

DESCRIPTION PIN CONFIGURATIONS

The B4f74B6 Quad 2-1nput Exclusive DR Gate is a TTL slemant

providing tha function AE + AB at the output, WPACKAGE
14 n " un bl L L)
TRUTH TABLE FL O mriin
{=
| A I 3 0 I O
INPUTS OUTPUT rorr v
A B Y
0 1} 4] A.F PACKAGE
i 1 1 R R L T L
1 ] 1 M rirr]ri
1 1 [ e 15‘ !
D7
LI Lol
1 H a 4 L] " T
RECOMMENDED QOPERATING CONDITIONS
MiN NOM MAX UNIT
Supply Voltega Voo 55486 Circuits 4.5 ] 5.5 v
N7486 Circuits 4.75 ) 5.25 v
Moremalized Fan-Out from each output, N: iogical O 10
Logicat 1 20
ELECTRICAL CHARACTERISTICS {over recommaended operating free-air temperaturs rangs unless otherwise noted)
!
FARAMETER TEST CONDITIONS* MIN  TYP"** MAX ) UNIT
T
Input voltage required to \
Viniyy  €nBure logicel 1 at any input Vpe = MIN z W
terminal |
Input voltage reguired 1o
Vinigy  ensure lagical O at any input Voo = MIN 08 v
terminal
. VCC-MIN‘ Vin{”-ZV,
| 1] It 2.4 v
Vour{1) Logical 1 output voltage Vin(o) = DAY, ljgaq = -800 & A
) VCC=MIN, Vln{1]-2V'
Logical 0 output volt 0.4 v
Voutio) gical O output voliage Vinio) 98V, lgini = 16mA
0 Logfeal 1 leve! input Voo = MAX, W, = 24V 40 rA
Nt eurrent {aach inputl Veg = MAX, Vi, = 5.5V 1 mA
Logical O leval input current
B Voo = MAX, Vo = 0.4V -1.6 ma
inf0} {each input) ce in
Voo = MAX, V; = 4.8Y, 55456 -20 -55 ma,
log Shert circuit cupt current V:‘-ﬁm -0 in{l} N7485 18 &5 A
55486 30 43 | ma
- . m g
leo Supply current Voo = MAX, Vi, 8Y N7485 a0 50 | maA




DIGITAL 54/74 TTL. SERIES » S5485, N7486

SWITCHING CHARACTERISTICS, Voo =5V. Ta= 25°C, N=10

PARAMETER TEST CONDITIONS MIN TVP MAX | UNIT j
1
Propagatian delay tima to
todo logical O level [other input Cy_ = 15pF, Ry, =400 11 17 ns
ianiv}
Propagation delay time to
tpdi logica! 1 level {other input Cy = 15pF, ], =400 156 23 ns
o)
Propagation deldy time to
tado logical O level (Dther input C; = 18qF, R =400 13 22 ns
high}
, Propagation delay time 1o
] logical 1 level {cther input Cp « 15pF, R = 400 18 30 ns

-

hight

* For canditigne shown as MIN or MAX, use the appropriate value specifled under racommeandad operating conditions for the applicabia
circult typa.

** all typicsl values are st VCC = BV, Ta = 26°C.

+ Naot morg than ena output should be shorted et a Time.




Siqnotics 256-BIT READ-ONLY MEMORY | N7488

N7448-B W

DIGITAL 54/74 TTL SERIES
DESCRIPTION PN CONFIGURATIONS
The 7488 15 a TTL 256-Bit Read Only Memory argenized as 32
word with 8 bits per word. The wards are selocted by five Ginary BW PACKAGE
address Iines with full word degeding incorporated on the chip, A
Chip Select input is provided for additional degcoding flaxibility, Ve B 4 ax Az A Mg B
which will zause all sight cutputs to go to the high state when the ﬁ ﬁ r:‘ ﬁ ﬁ ﬁ ﬁ |-°—1
Chip Select Ingut is takan high.
This device is fully TTL or DTL compatible. The outputs are
uncommitted collectors, which aliows wired-OR operation with the
outputs of other TTL or DTL devices. These puiputs arg capable of
sinking twelve standard OCL loads. Propagation delay time is BOns OO g0
maximum, Power dissipation 5 310 milliwatts with 400 millivatts ] :5 FR

maximurm,

Customer may specify patterns for the 256-Bit Read Only Memory

by compteting the truth table/order blank,

LOGIC DIAGRAM
n
Ba
L]
1249
L
L
By
L3
ELECTRICAL CHARACTERISTICS
PARAMETEA TEST CONDITIONS LMIN TYP MAX | UNIT

See 8223 or 8224 Data Sheet for Pin-for-Pin Replacement
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DIGITAL 54/74 TTL SERIES = N7483

266-BIT READ ONLY MEMORIES TRUTH TABLE/ORDER BLANK
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SJIOEILS 6487 READ/MRITE HENORY (RAM)| N7489

N7489-B
DIGITAL 54/74 TTL SERIES
DESCHRIPTION PIN CONFIGURATION
The 7482 iz & TTL 64-Bit Read4¥Write Random Access Memory B PACKAGE

organizad as 16-words of 4 bits sach. The 7483 is ideally suited for
application in scratch pads and high speed buffer memorigs,

Words are selectad through a 4-input binary gecoder when the chip

select input (CE) is at logic 0. Dats is written into the memory R T T A
when Read Enable (RE) is at logic "0 and read from the memory o rerrlflm 1
when RE is at logie "1™,

L LU Ll

1 2 1 . a T B

A B B 4 D I} by aNp

LOGIC DIAGRAM

ABENED
DECO WG

by —

CHIP
AT

G
It
G
GGl

READ
marg

He —wd

READ ENARLE
BITH Tz wnrs [LF

S SRR PP A T N P

RATA N &N T
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DIGITAL 54/74 TTL SERIES » N7489

ELECTRICAL CHARACTERISTICS {over lad ing freg-air perature rangg unless otherwise notad)

P

PARAMETER TEST CONDITIONS MIN  TYP MAX UNIT

See 8225 Data Sheet for Pin-for-Pin Replacement

283



SiNptics

DECADE COUNTER 85490

DESCRIPTION

The S55450/N7490 is a high-speed, monolithic decade counter

consisting of four dual-rank, master-slave flip-flops intarnally intar-~

connected to provide a divide-by-two caunter and a divide—by -five
counter. Gated direct reset lines are provided to inhibit count inputs
and return all putputs to a logical “0" or to a binary coded decimal

{BCD} count of 9. As the eutput from flip-flop A is not internally

connected to the succeading stages, the count may be separated in

three independent count modes:

1. When used as a binary coded decimal decade counter, the BD
nput must be externaily connected to the A ouoiput. Tha A
input receives the incpming count, and a count saquencs is
ohtained in accordance with the BCD count sequence truth
table shown abowve. In addition ta a convontianal “0" reset,
inputs are provided to reset @ BCD 9 count for nine’s
complnmant decimal applications,

2, If a symmetrical divide-by-ten count is dasired for frequency
synthesizers or gther applicetions reguiring division of a hinary
count by a power of ten, the D output must be extarnally
connected tq the A ingut. The input count is then applied at the
BD input ang a divide-by-tan squara wave 15 ohtained at autput
A,

3. For operation as & divide-by—two counter and divide-by—five
counter, na extarnal interconnections are ragquirsd. Flip-flop A
is used as a hinary slement for the divide-by—two function. The
BD input is used ta obtain Binary divide-by-five operation at the
8§, £, and D outputs. In this mods, the two counters op-
ergls independently; howewver, all four flip-flops are reset
simultansously,

Tha 5490/7490 15 completely compatible with Sories 54 and Saries

74 logic familes. Average power dissipation is 160rmy,

LOGIC TRUTH TABLES

S5490—A F,W o N7490—A F N 749 0

DIGITAL 54/74 TIL SERIES

PIN CONFIGURATIONS

W PACKAGE

BCD COUNT SEQUENCE (Ses Note 1) RESET/COUNT (See Note 2]
i RESET INPUTS QUTPUT
QUTPUT ' A R R R DCe NATES:

COUNT D C B A a1 02) olu Gi2) A 1. Output A connhected tQ input
0 1] 4] 1] o 1 1 4] x a o0 o0 BD for BCOD count.
1 a ] 0 1 2. ¥ indicates that althar B logi-

1 1 x

2 4] 4] 1 4] o ¢ o020 cal 1 of a logical D may ba pre-
3 Q ] 1 1 X x 1 1 1001 vont
4 o 1 0 o X 1] T 3. Fanout frem ocutputr A to In-
& 2 1 0 1 X N FouN ) put BD and. to 1p0 addrtional
g g } : ? 9 X o x COUNT Serles 54/74 1gada is parmitred
3 1 0 a a Q x A v} COUNT
9 1 a 1] 1 X [H 4] x COUNT

SCHEMATIC DHAGRAM

aourrut
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RECOMMENDED OPERATING CONDITIONS

DIGITAL 54/74 TTL SERIES m 55490, N7490

MIN NOM MAX UNIT
Supply Voitage Veoe: 59490 Circuits 4.5 [] 5.5 VO
N749C Circuits 475 1 5.26 v
Normalized Fan-Out from each Output, N 10
Width of Input Count Pulsa, tatint 50 ns
Width of Resat Pulse, tolreset) B0 ns
Operating Free-Air Temperature Range, Ta: 55490 Circuits -85 25 126 °c
7480 Circuits 0 25 70 (o]
ELECTRICAL CHARACTERISTICS {over recommended oparating frea-air tamperaturg rangs unless otharwise noted}
! PARAMETER TEST CONDITIONS™ MIN TYP** MAX UNIT
[ Vint1) Input valtage required Ve = MIN 2 v
to ensure logical 1 at
| any input terminal
Vint0} Input voltage reguired Ve = MIN ] v
[' to ansure logical 0 at
any input terminal
| VYout{1) Logical 1 output Ve = MIN, lipad = —400uA 2.4 \
. voltage
! WVt Logical O qutput Vo = MIN, lgink = T6mA 0.4 A
( voltage ’
) lin{13 Logical 1evel input Voo = MAX, Vin = 2.4V 40 A
r current at B}, Voo = MAX, Wi =55V i1 mA,
' Roezi, Agray. or
[ Ag(2}
; lin{1} Logical 1 level input Voo * MAK, Vin = 2.4V 80 Jre. g
] current at input A Voo @ MAX, Vin = 5.8V 1 mA
i lint1) Logical 1 leval input Voo = MAX, Vin =24V 160 7S
current at input BD Voo = MAX, Vin = 5.5V 1 ma
,J lini) Logical O Jevel input Ve = MAX, Vin = 0.4V 16| ma
, current at Ry,
J Rof2). Rgq1) oF
gz}
‘ Hnta) Lagical O level input Voo = MAX, Win = 0.4V -3.2 | mA
) current at input A
‘ linta Logical O level input Vep = MAX, Vip =04V B4 | ma
. currant at input BD
I los Short cirguit output Voo = MAX, Vout = OV 55480 —20 -57 ma
current T N7490 -18 -7 mA,
lee Supply current Yoo = MAX, Vin = 4.5V 55400 32 a6 ma,
‘ N7490 32 53 | mA
EWITCHING CHARACTERISTICS, Vcc'= BV, Tac= 25°C, N =10
PARAMETER TEST CONDITIONS MIN TYP MAX UNILT
frax Maximum fregquency of Cp = 15pF, R = 40080 10 12 WHz
nput count pulses
tad1 Propagatian delay tims G = 15pF, R = 4005 60 100 ns
te logical 1 lgvel from
input count pulss to
cutput C .
thdD Propagation detay tirme CL = 16pF, R = 40052 €0 100 ns
10 logical O level fram
input count pulse to
output G J

“* AM typical valuss ars at Vgo® 5V, Ta = 26°C.

* For conditions shown as PMIN or MAX, use the approprigte value spacified under recommandad oparating conditions for the appliceble

circuit typea,

1 Mot more than one output should be shorted at o tla,
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Sifnotics

8-BIT SHIFT REGISTER| S5491

DESCRIPTION

The 55491/N7481 is 8 monclithic serial-in, serial-out 8bit shift
register utilizing high-speed transistor-transistar logic {TTL) circuits.
The shift register, composed of eight R-S mastersieve flip-flops,
includes Input gating and a clock driver. The register is copable of
storing and transferring cdata at clock rates up to 18 MHz2 while
maintgining a typical noise-immunity level of 1 volt., Power
dissipation is typicatly 175 mitliwatts, and full fan-out of 14 is
aveilabkla from the outputs.

Singte-rail dota and input control are gated through inputs A end B
and an internal inverter ta form the complementary inputs to tha
first bit of the shift register. Drive for the Internal common clock
tine is provided by an inverting clock driver. Each of the inputs 1A,
B, and GP) appear as only one TTL input load.

The clock pulse inverter/driver causes the S5491/N7481 to shift
information to the cutput on tha positive edge of an input clock
nulse, thus enabling the shift-register 10 he fully compatibiie with the
864 T0/N7470 flip-flop end the S547T4/N7474 dual D-typa flip-flop,

TRUTH TABLE

SE481—A,F. W » N74971-AF N 7491

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

LoGtic
Iy th+g
A a O MOTES:
1. t, = bit time before clock
[+] 4] 1] pulse,
1] 1 Q 2t g = bit time afrer B clock
1 0 o Pulss.
1 1 1

SCHEMATIC DIAGRAM




DIGITAL 54/74 TTL SERIES u 55491, N7491

AECOMMENDED OPERATING CONDITIONS

MIN MNOM MAX UNIT
Supply Voltage Ve 55491 Cireuits 4.5 5 5.6 v
N7491 Circuits 4,75 5 5.2% W
Marrnalized Fan-Out fram each Qutput, N 10
Operating Free-Air Temperature Range, Ty: 55491 Circuits -b5 25 125 °C
NTADE Circuits a 25 70 °C
Width of Clock Pulsa, thiclock) 25 ns
Input Setup Time, tsswp 26 ns
Input Hald Time, ty, 14 a
ELECTRICAL CHARACTERISTICS {over r led op g perature ranga unless otherwisa roted)
— —
PARAMETER TEST CONDITIONS™ MIN  TYP®* MAX | UNIT
Yini1) Input voltaga required Ve = MIN 2 v
to ensura logical 1 at
any input terminal
Vinio) Input voltage required Voo = MIN a8 v
to ansure logical O ar
any input terminal
Vautl1] Logical 1 output Voo = MIN, lgad = =400eA 24 38 v
voltege
Vourlny  Logical O output Voo = MIN, Isink = 16mA 0.22 pa| v
voltaga
Hnl0} Logical O lavel input Voo = MAR, Vin = 04V =16 | mA
currant
lini1) Logical ¥ level input Ve = MAX, Vin = 24V 40 HA
current Voo = MAX, Vin = 55V 1 mA
fog Short circuit output Voo = MAX, Vour=0 55401 =20 -b7 mA
currant t N7481 -18 -57 ma
loe Supply current Yoo = MAX, Vin = 45V 55491 K] 50 mh,
L EET 35 6B mA
SWITCHING CHARACTER!STICS,Vcc= BV, Ta = 25°C, M= 10
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fnax Maximum shift CL = 15pF, R = 40082 0 8 MHz
frequency
tad1 Propagation dalay time Cy, = 15pF, R = 40051 ' 24 40 ns
to lagical 1 level from
clock to autput
todD Propagation gelay time Gy = 16pF, Ry = 4005 27 10 ns
to logical O level from
clock to output

* For conditions shewn as MiN or MAX, use the sppropriete vaiue speciflad under recormimended operating conditions for the applicable

davice type.
** All typicad values are at 'V,

=BV, Ta = 26°C.

1t Mot mera than ona output should be shorrad at e tima.
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Sinotics DIVIDE-BY-TWELVE couumi‘ $5499

[DIVIDE-BY-TWO AND DIVIDE-BY-SIX) N7492

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATIONS
The §5492/N7492 iz & high-speed monolithic 4-bit binary counter
consisting of four master-siave flip-tlops which are internally inter-
connected to provide @ divida-by-two counter and a divide—by-six

WPACKAGE

INFuT
M a4 B anp C o

gountsr. A gated diract reset line is provided which inhibite the count Loz Ll

inputs and simultanagusly returns the four flip-flops outputs to a &l r_'T" RESEEE|

togicat 0. As the dutput from flip-flop A is not internally connected E, . b .

ta the succeeding flip—flops the countsr may be operated in two i - " LT

indepandent modes: -
]

1. When, used as a divide-by-twelve countar, output & must be . \ ]
extarnally connected t¢ input BC, The nput count pulses are L)L L] O L
applied 1o input A, Simultanesus division of 2, B, and 12 arz [T S S S R )
performed at the A, C, and D cutputs as shown in the truth o
table.

2. When used as a divide-by-six counter, the input count puises
ara applied to input BC. Simultanecusly, frequency division of 3
and & are available at the C and D outputs. Independent use of
flip—flop A is available if the reset function eoincides with reset
of the divide-by-six counter,

The S5482/N7492 is completely compatible with Series 54 and
Series 74 logic families. Average power dissipatign is 155mw.

TAUTH TABLE |Sae Notes 1 and 2]

QUTPUT OUTPUT NOTES:
COUNT DGCERA COUNT 5CE A 1. Quiput & connacted to input B.
2. Tareset all outputs to leglcal O,
0 0000 6 i000 both Ragiq) and Rgpz) inputs
1 000 ? 1 001 rrust be at logical 1.
2 o010 8 1010
3 (L I A | 9 1011
4 01000 10 1100
5 a1 01 1 11 01

SCHEMATIC DIAGRAM

Warem
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DIGITAL 54/74 TTL SERIES m §5492, N7492

RECOMMENDED QPERATING CONDITIONS

| MIN NOM MAX UMNIT
Supply Voliage Vet §5492 Circuits 4.5 5 5.5 pY
N7492 Circuits 4,75 5 5.26 v
Opereting Frea-Air Temparature Range, Ty:  SE482 Circuits ~-65 26 125 . G
N7492 Circuits 1] 25 70 ; °c
Mormalized Fan-Out from sech Dutput, N 10 i
Width of Input Count Pulse, "p{in] 50 ns
Width of Roset Pulse, totreset) BO ns
ELECTRICAL CHARACTERISTICS (over recommended operating fres-air tomparature range uness otherwise noted)
PARAMETER TEST CONDITIONS © MIN  TYP™* MAX UNIT
Vini1} Input voltage raquired Voo = MIN 2 v
to ansurs logicat 1 at '
ahy input terminal
Vinta) Input voltege required Voo = MIN 0.B W
1o ensure logical O at
any input terminal
Vgut{1})  Logical 1 output Voo = MIN, Haad = ~400uA 24 v
wvoltaga
Vaut(0l Logical 0 output Yoo = MIN, lgink = T6mA G4 v
voltage
lini1t Logieal 1 leval input Voo = MAX, Vip =24V 40 uA
currant at Rogq) or Voo = MAX, Vin =55V 1 mA
Rai2) inputs
lini1) Legical 1 level input Voo = MAX, Vin =24V 80 A
currant ac input A Voo = MAX, Vin = 5.5V 1 ma,
lint1) Logical 1 level input Voo = MAX, Vin = 2.4V 160 RA
currant at input BC Ve = MAX, Vin = 6.5V 1 mA
‘in{Oi Logieal G level input VCC = MAX, Vin =04V 18| mA
currant at Rgyq) or
Rg(z) inputs
tindo) Logicel O leval input Vg = MAX, Vin= 04V ~3.2 | mA
cureant input A
Yin(0] Logical O level input \d’cc = MAX, Vin =04V —£.4 | ma
current at input BC
log Short cireuit putput Voo = MAX, Vaut=0 56492 =20 57 mA
current T N7492 -1 -b7 mA,
Ice Supply current Vg = MAX, Vin = 4.5V 85452 a1 44 ! ma
N7482 31 51 ma
SWITCHING CHARACTERISTICS, Vg = BV, Tp = 26°C, N = 10
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
frmax Maximum frequancy CL, = 16pF, R = 4000 bl 13 MHz
of input count pulses
o1 Propagation delay tima CL =15pF, AL = 40002 60 100 ns
to logical 1 level from
input count pulse ta
output D
todD Propagation delay time Cy = 15pF, Ry = 4000 60 100 ns
to logicat O level from
input count pulss to
output D

* For conditipne shown az MIN or MAX, usa the appropriate value spacified under recommended operating cenditiome for the applicable

davice typs.

“* All typicat values ars at V‘cq: BY, Ta= 25°C.
]

1t Not more than one output

owid be shortad at a tima.




Silnotics

4-BIT BINARY COUNTER | $5403

DESCRIPTION
The S5483/N7453 is 2 highspeed, monclithic 4-bit binery counter
congisting of four masterslave flip-flops which are internally
intercannectad to provide a divide-by-two counter and & divide-by-
eight counter. A gated direct reset line is provided which inhibits the
count inputs and simuitanecusly raturns the four flip-fiop outpurs
tz a logical D. As the output from flip-flop A is not intarnally
1a the s ing flipflops the counter may he operated
in two independant modss:

1. Whan used as a 4-bit ripple-through counter cutput A must be
externally connected to input B. The input count pulses are
applied to input A. Simulianeous divisions of 2, 4, 8, and 16 are
parformed at the A, 8, C, and D outputs as shown in the truth
talie.

2. When used as a 3-hit ripple-through counter, the input count
puizes are applied 10 input B, Simultaneous frequency divisions
of 2, 4, and B are evailgble st the B, C, and D outputs.
Inciependent use of fip-flop A is aveilable if the reset function
coincides with reset of the 3-bit ripple-thrugh caunter.

The S5493/N7493 {y compietaly compatible with Series 54 and

S55493—A F W » N7493—-4,F N 749 3

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

W FACKAGE

| F] ] n
WBAUT gy Mol MG We: N W
]

AJF PACKAGE

Series 74 logic families. A ge power dissipati iz 32mW par
flip-flop [128mW total).
TAUTH TABLE (See Notes 1 s 2]
LOGIC
QUTPUT OUTPUT
COUNT COUNT NQTES:
D C 8 A o c B8 A 1. Qurpur A eonnected to lnput B,
0 Q a 0 0 o 1 o [ 1 2. To reset all outputs to logical O,
1 1] 4] 4] 1 bath Aggg) and Apg) inputs
2 1] 1] 1 ] 10 ! o ! o must be at loglcal 1,
3 L} 0 1 t " 1 Q 1 1
4 L] 1 ¢ Q 12 1 1 0 Q
B a 1 1] 1
6 o 1 1 0 13 1 1 0 1
8 1 a i} ] 15 1 1 i 1

SCHEMATIC DIAGRAM
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DIGITAL 54/74 TTL SERLES w §6493, N7493

RECOMMENDED OPEARATING CONDITIONS

MIN NOM MAX UNIT
Supply Voltege Veo: 86493 Circuits 45 5 55 v
N7493 Circults 475 ] 5.25 v
Operating Free-Air Temperatyrs Range, Tp: 554893 Circuits -56 25 126 o]
N7493 Circuits 0 25 0 °C
Normalized Fan-Out from asch Dutput, N 10
Width of Input Count Pulsa, ofin) ] ns
Width of Reset Pulse, 154 0.0 50 ns
ELECTRICAL CHARACTERISTICS [over r dod opersting free-air P range uniess otherwise noted}
FARAMETER TEST CONDITIONS* MIN  TYP"™* MAX | UNIT
Vinl1) Input voltage required Voo = MIN 2 v
to ensure lopical 1 at
any input terminal
Yinlo) Input voltage veguired Voo = MIN 08 Y]
to ansure logical Q at
any input terminal
Vautl1} Lagical 1 cutput voltage Vg = MIN, tlgad = —4I0A 24 v
VouttDl  Leogical © cutput voltage Ve = MIN, Igink = 16mA 04 v
lint 1) Lagical 1 level input Voe = MAX, Vin = 24V 40 pA
current at Rgiq) or Voo = MAX, Vin = 5.6V 1 mA
Rojz) irputs
Lintyd Logical 1 tavel input Voo = MAX, Vijn = 24V aa A
current at A or B inputs Vgg = MAX, Vin = 6.6V 1 mA
Lin{0) Logical O level input Voo = MAX, Vin =04y -1.6 mA
current at R ¢ or
Rgy¢ inputs
linlo} Loglcal Q fevel input Voo = MAX, Vip = 04V -3.2 mA
current st A or B inputs
og Shiort circuit autput Voo = MAX, Vout=90 56493 -20 -57? ma
current? N7493 | -8 57 | ma
lee Supply current Vop = MAX, Vin = 4.5V 55493 32 46 ma
N7AG3 32 B3 mA

SWITCHING CHARACTERISTICS, Ve = 5V, Ty = 26°C, N = 10

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

finax Maximum freguancy of Cy_ = 1BpF, A = 4000 10 1! MHz
input count pulses

todi Propagation delay tims (= 15pF, A = 40002 76 135 ns
to logical 1 leval from
input count pulse to
putput O

tod0 Propagstion dalay time Gy = 15pF, R = 4008 76 136 na
to logical O level from
input count pulse to
cutput D [

* For canditions shown as MIN or MAX, uze the appropriatas value specified under recommended operating conditlons for the applicable
device type. o
** Al typicol valuag are ot Vme= BW, Tp = 26°C.
t Mot mora than one output should be shortad ot & tima.

Al



SinpLES

4-BIT SHIFT REGISTER
(PARALLEL-IN, SERIAL-OUT)

$9494

DESCRIPTION

This manolithic shift register, utilizing transistor-transister logle
{TTL} circuits in the familiar Series 74 configuration, is composed
of four R-S master-siave flip-flops, four AND-OR-INVERT gates,
and four inverter-drivers. |nternal interconnectigns of thess func-
tigns provide a versatile reglstar which perfarms right-shift opera-
ticns as a sarial-in, serial-out register or as a dual-source, paraiiel-ta-
sgrial converter. A number of these registars may be connected in
series to foarm an n-bit register,

Al flip-flops are simultaneousiy set to the logicel D stete by apply-
ing & logical 1 vgltage to the clest input, This condition may be
spplied independent of the state of the clock input, but not inde-
pendent of state of the preset input. Preser input is independent of
the clock and clear states.

The flip-Hlops ere simultanecusly set to the logical 1 stete from
eithar of two preset input sources. Presat Inputs 14 through 1D are
activatad during the tirme that a positiva pulsa is apptied to presat 1
if preset 2 is at a logical O level. When the loglc levels at praset 1 and
preset 2 are raversed, praset inputs 24 through 20 are active.

Transfer of information to the cutputs occurs when the clock input
goes from a logical D to & |ogical 1. Since the flip-flops are R-5
master-slave circults, the proper information must appear at the R-5
inputs of asch flip-flop prior to the rising sdge of the clock Input
wavaform, The sarlal input provides this information for the first
fiip-flop. The cutput of the subsequant flip-flops provide informa-
tion for the remaining R-S inputs. Tha clear input, preset 1, and
presat 2 must be at a lagical 0 when tlocking accurs.

N7494

S65494—B,F W » N7484—EB,F

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS
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This register is completaly compatibie for use with TTL and DTL i
togic eireults and whan used with other TTL circuits, noise margins T U
are typically ong volt. Typical average power dissipation is 175 milli- R S - S S
wetts, and propagation delay times from clock to output ara typ- FREEETE —— oo
ically 25 nanoseconds.
LOGIC DIAGRAM
HHETENE
r L il
gt ¥ ?In ?IA ?ll ?2! ?lb ?zc i‘D D
PALET
FRPSET FRESET PREEIT FREEET
[4 — LY 5 1 — 5 13 1 o outruT
o LLOCK CLOCH CLoce ThocH
LTI Q—D r - " * " < A o
cLrak CLEAR CLEAR CLEAR
e D—D
ELEAR D—D
RECOMMENDED OPERATING CONDITIONS
MiIN TYP MAX UNIT
Supply Voltage VCC 55494 Circuils 4.5 5 5.5 v
N7494 Circuits 475 5] 525 v
MNormalized Fan-Qut Fram Each Gutput 10
Width of Clock Pulse, ty(cigek] 16 ot
Width of Clear Pulse, totelearl 30 ne
Width of Praset Pulse, s {preset) 30 ns
Serial Input Setup Tima: tsetupl i} 35 ns
LsetuptO} % s
Serial Input Hoid Time, t,,,14 4]
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DIGITAL 54/74 TTL SERIES = $5494, N7494

ELECTRICAL CHARACTERISTICS (ovar recommended oparating frae-air temparature rangs uniess otherwise noted)

PARAMETER TEST CONDITIONS* MIN  TYP** MAX | UNIT
Input voitage required to
Ving1)  ©nsura logical 7 at any input Voo = MIN 2 v
terminal
Input voltage required to
Vintor  onsure logical O at any input Voo = MIN 0.8 v
termingi
VoutH] Logical 1 cutput voltege Voo = MIN, Jjgaq = -3000 A 24 35 v
VouﬂD] Logical 0 output voltags Vg = MIN, g = 18mA 022 0.4 v
Lagical 1 leval input currant
1 et):nv input ax::a:t prisutn‘l Ve ™ MAX, Vi, = 2.4V 40 A
in{1) Vop = MAX, V;, = 5.6V
and preset 2 cc rom ! mA
I Logical 1 lavel input current Voo = MAX, Vi = 2.4V 160 rA
in{1} a1 presst 1 and praset 2 Vee = MAX, Vi, « 5.6V 1 mA
Logical 0 Javel input currant
lin o at eny input axcept preset 1 Voo = MAX, V|, =04V -1.6 ma
ard preset 2
Logical O level input currant :;
I; Voo = M « 0.4 -6. :
inl} at preset 1 and preset 2 cc™ MAX, Vi v 6.4 mA :
55494 -20 -57 mA,
1 Short-giresit input currentt Ve = MAX, V_ =0 ‘
0s put oo ce out™%  Nyaga 18 57 | ma
56494 35 50 mA |
1 Suppily currant Ve = MAX
ce i cc N7494 % 58| ma|
EWITCHING CHARACTERISTICS, Vo =BV, Ty = 25°C,N= 10
PFARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
frnax Maximum clock freguency G = 15pF, Ry = 4000 10 MHz
Propagation dalay time to
tad1 logical ¥ leva! from elock to € = 15pF, R = 4000 25 a0 ns
output to output !
Propagation delay time 1o :
todo logical ¢ lavel from clock to C; = 15pF, R = 4000 26 a0 ns
Huiput
Propagatlon delsy time to
ogical 1 leval from presst Gy = 16pF, A - 35 ns
tad1 1 1 level F L L-4008
1o output
1 Propagation dalay time 1o
i td0 logical O {avel from clear 10 Cy = 15pF, R =400% 40 ns

output

* For conditions shown as MIN or MaX, use the sppropriate value specified under recommended operating conditiens for the applicable
cireule type,

"* All typical velues are &t VCC =BY, TA = 25°¢C,

1 Not mera than ane putput should be shorted at a time,
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Siqnotics

4-BIT RIGHT-SHIFT
LEFT-SHIFT REGISTER

DESCRIPTION

The 54/7495 is 8 monolithic universal 4-Bit Shift Aspister designed
with standard TTL techniques. The circuit layout consists of 4 R-5
mastar-stave flip-flops, 4 AND-OR-INVERT gates, and & inverters
confipured to form a varsatile register which will perform right-shift,
ieft-shift, or parsliel-in, pargllal-out oporations depending on tha
logigal inpuz leval to the mode conirel.

Right-shift operations are perfarmed when a logical O leval is applied
to the mode control. Serial data is entared at the serial input Dg and
shifted one position right on each cieck 1 pulse. In this mode, clock
2 and pareliel inputs D thru O are inhibited.

Parallel-in, parallel-out operetlons gre performed when a lngical 1
lavel is spplied to the mode control. Perallel data 18 entored at
parsltel inputs Dg thru Dp and is transferred to the data outputs
Ap thru Dy on aach ciack 2 pulse. In this mods, shift-laft operarions
may ba implemented by externetly tying the autput of esch flip-
flop to the parallal input of the previous flip-flap (Dg to O and
etc,), with serial data entry at input Dp.

Infarmation myust be present at the R-S inputs grior to clocking and
transfer of data occurs on the falling edge of the clack pulse.

LOGIC DIAGRAM

SEAB5—A F = N7486—AF

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

$5495
N7435

AF PACKAGE
—— DUTRTE ——  CiocK 1 ek 2
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L] : - LY ‘?l I“:'
wooeE 4| ;; I E T T H
LONTROL
T L} 1 H
o
L} n n L]
ELOCK fLote ELOCE aLoes
m:'! o.__: ; - r L] L8 . =L £ =11 & A 3
CLpCH b T w " H a
AT o <
DUTMUITE g
RECOMMENDED OPERATING CONDITIONS
MIN NOM MAX UNIT
Supply Voltage Voo 85456 Circuits 4.5 4] 5.5 v
N7495 Circuits 4.76 B .26 v
Mermalized Fan-0ut Fram Each Qutput 0
Width of Clock Pulse oiciock) §5495 Circuits 20 10 ng
) MN7496 Circuits 15 10 ng
Setup Time Aequired ar Serial, A, B, C, or D Inputs Lotup 10 10 ns
Held Time Required gt Serial, A, B, C, or D Inputs t 4 o 10 ns
Logical O Level Setup Time Regquired at Moda*Cantrol
{with Respect 1o Clack 1 inputs) i5 ns
Logical 1 leval Setup Time Required at Mode Control
{With Respect to Clock 2 input} is ns
Lagical 0 Level Setup Time Required at'Mode Control
{With Respect to Clack 2 input) 5 ng
Logical 1 Leval Setup Time Raquired at Mode Control
{With RAespect to Clock 1 input) ‘B ns
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DIGITAL 54/74 TTL SERIES = $5495, N7495

ELECTRICAL CHARACTERISTICS {over rec lod operating frea-air tamp @ range unless otherwisa notad)
PARAMETER TEST CONDITIONS* MIN  TYP** MAX | UNIT
lnput voltsge required ta
Vip(ty  ensure logical T at any input Voo =MIN 2 v
terminal
Input voltage ragquired to
Vinoy  ensure logical O at apy input Vog = MIN 0.8 v
terminsl
Voyut1) Loaicel 1 output voltage Vag = MIN, )j5aq = -800uA 2.4 v
Voutigy Logical O output voltage Voo =MIN, (g0 = 18mA 0.4 v
Logical O level input current )
Tin{o} at any input except mode Vop = MAX, Vi, = .4V -1.6 ma
control
Lopical O level input currant
I Ve = MAX, ;o= 0.4V -3.2 ma,
i 5 made control cG in
Logical 1 jevel input current
ol P Vg = MAX, Vi = 2.4V 40| ua
'in(ﬂ al any input except mode
Vcc = MAX, Vil‘l = 5.6V t mA
control
Lagical 1 lavel input currant Voo = MAX, Vi, = 2.4V a0 A
|
i1} ot made control Voo = MAX, V= BBV 1 mA
log Short-circuit output curpantT Voo = MAX -ig -57 ma,
lee Supply current Voo = MAX NT405 39 50 63 mA
SWITCHING CHARACTERISTICS, Vop =5V, Ta = 25°C, N =10
PARAMETER TEST CONDITIONS MIN  TVP MAX | UNIT
fmnx Maxirnum shify frequancy € = 1BpF, R = 40041 28 36 MHz
Propagation delay time ta
"pd1 logical 1 level fram clock 1 C = 15pF, Ry = 400452 18 27 ne
o clack ? to outputs
Prapagation delay time to
thdo logical O lgvel frem clock 1 € = 1BpF, R =4008& 21 32 ns

or clock 2 1o outpuls

*For condltions shawn as MIN or MAX, use the appropriata value spaclfiad under recommendead operating conditions for the epplicable

clrcull bype.,
= Al typical valuss ars st Voo = 5V, Ty = 267

NGt maore than one output should be shorted at & time,
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SilnoLics

5-BIT SHIFT REGISTER | S5496

DESCRIFTION

This shift regiater consists of five R-3 maester-siave fiip-flops con-
nected w perform perallel-to-seriel or serial-to-parsllel conversion of
Ginary dats. Since both inputs and outputs 1z all fiip-flops are acces-
sible, parallel-in/parallel-out or serial-infserial-cut aperation may be
performed.

All fip-flops are simultansously set to the lagicel O state by apply-
ing a togical 0 voltage to the clear input. This condition may be
applied independent of the state af the clock input.

The flip-flops may ba independently set to the |ogical 1 state by
applying a logical 1 t both the presst input of the specific flip-flop
and the common preset input. The common praset input is provided
to sllow fiexibility of either sstting each flip-flop indepandently ar
setting Two or more flip-flops simultaneausly. Presat is also inde-
pendent of the state of the clock input or clear input.

Transfer of information to the output pins occurs when the clock
input goes fram a logical O to a logical 1. Since the flip-flops are R-S
master-s/ave circuits, the proper information must appear at the R-5
inputs of sach flip-flop prior to tha rising edge of the clack input
voltege waveform, The sacial input provides this information to the
first flip-flop, whils the outputs of tha subsequent flip-flops provide
information for the remaining R-8 inputs. The clear input must he
at a logical 1 and the preset input must be at a logicai 0 when
clocking occurs.

LOGIC DIAGRAM

o | N1496

DIGITAL 54/74 TTL SERJES

PIN CONFIGURATIONS

W PACKAGE
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FREMT GUBIUT PRIMT  GUTRUT PAESET o)
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LT #RESET  DUTAUT RRESET
B -1 ]

e
i g\f -gv !gt FALEET [LITTT0N R
* D e L) Ll e I L [t LY 1 | (e
—t = fLmcE o] SLock | gl CLDGH o fuE
—in LY = A L] Efmi N Bf—h E
L I:L(?M EI.;AI CL;!R :‘{:ﬂ :L‘I?AR
RECOMMENDED OPEAATING CONDITIONS
MIN TYP MAX UNIT
Supply Voltage Ve SB408 Circuits 4.5 1 5.5 W
N7496 Circuits 4,75 5 8.25 W
Normalized Fan-Out from Output 10
Width of Clock Pulse, thecinck) 35 ns
Width of Ctear Pulge, taiclaar) 30 ns
Width af Presat Pulse, tp|preset) 30 ns
Serial Input Setup Time, ty.0,0 3 ns
Serizl lnput Hold Time, thald 4] s
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DIGITAL 54/74 TTL SERIES w §5496, N7496

ELECTR!_GAL CHARACTERISTICS {over rocommaonded operating free-ale temperature range unless otherwise noted)

to output

PARAMETER TEST CONDITIONS MIN TYP Max UNIT
Input voltege required to
Vinj1)  ensure Iogical 1 at any input Vep = MM 2 W
terminal
input valtege required to
Vin(g)  ©@nsure fogical O at any input Voo = MIN 0.8 W
torminel
Voutiyy Logical 1 output voitage Voe = MIN, 10y = ~400KA 2.4 35 Y]
Vgutio} Logicel 0 output voltage Vee = MIN, 15, = 16mA 022 0.4 W
Lagice) 1 lavel input current
linf1}  stany Input except preset Ve = MAX, Vi = 24¥ 40 BA
ipin } Vigg = MAX, Vi, = 6.BY 1 mA
Logical 1 level input current Veg * MAX, Vo = 24V 200 wA
st presst {pin ' Voo = MAX, Vi, = 6BV 11 ma
+ Vin
Logical 0 fevel input current
Vinigh at any input except praset Voo™ MAX, V|, = 0.4V N ma
{pin H
Logleal 0 level input current
lintoy at presst (pin ) Voe = MAX, Vi, = 0.4V -8 mA
log Short-zircult autput currant’ Voo = MAX, Vo= 0 :‘5?‘1992 :?: ::: :: .
oo Supply current Vg = MAX 55496 48 é8 mA
N7406 48 78 A
SWITCHING CHARACTERISTICS, Voo =BV, Ty = 26°C, N =10
PAAAMETER TEST CONDITIONS MIN  TYP MaxX | UNIT
fmex Maximum clock fraguency C = 15pF, R = 400G 10 MHz
Propagation delay time to
thdi logical 1 {evel from clock to Cp = 15pF, A = 4008 25 9% ns
output
Fropegation delay tfime to }
togp  logical O leval from ciock to G, = 180F, A = 4000 % aw | s
output {
Propagation delay time to H
Todt lagical 1 levei from praset G = 156pF, R = 40002 a5 ns
10 output
Propaparion delay time to
tado togical @ Ievel from praset G| = 16gF, Ry = 4005 28 40 ns
10 output
Propagaticn delay time to
tpd logical O level from claar G| = 156pF, Ry =400 65 ‘ ns

* For candlitions shown as MIN or MAX, use the approprlate velue specified under recammended operating conditions for tha applicsbie
cirgult typa,

** Al typicel valuen are at Voo = BV, T, = 25°C.

T Mot mgra than one autput should be shorted st a time.
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sinotics

4-8IT BISTABLE LATCH| $54100

DESCRIPTICN

Thase latches are ideally suited for use as temporary storage for
binary [nformetion betwean processing units end inputfautput or
indicator units. Information present at a data (D} input is trans-
terred to the Q output when the clock is high, and the Q sutput
will follew the data input as long s the clock remalns high. Whan
the clock goes fow, the information {that was presant at the data
input at tha time the transition occurred) is retained at the & out-
put until the clock is permitted 1o ga high,

The 5541Q0/N74100 features two independant quadruple latches
in & single 24-pin dunl in-line package. These circuits are completely
compatible with all popular TTL or OTL families. Typical power
dissipation is 40 milliwetts per latch. The Series 54 circuits are
characterized for operation over the full military tamperature range
of -B6°C to 125°C and Series 74 circuits are characterized for op-
eration fram 0°C 1o 70°C.

ABSOLUTE MAXIMUM RATINGS lover operating temperature
range uniess otherwise notsd)

ri'i
B.5Y

Supply Voltege, Vo (See Note 3)
Input Voltage, ¥V, (See Notes 3and 4)
Operating Free-Air Temperature Range:
554100 Circuits
N74100 Circuits
Storage Temperature Rangs

-55°C 10 126°C
0°Cto 70°C
-65°Cto 150°C

NOTES:

3. Thesavoltags veiues are with raspact to network ground terminal.

4. lnput cignalt muet be Zero or politive with respact to netwaork
graund tarminal,

TRUTH TABLE

LaGIc
{Each Lateh]

NOTES:
1. 1, = bit time befora clock
D o nagative-polng transition.

2. t,,q = bit time after clock
1 1 negative-gaing transition,
] ¢}

| a1

NC — Mo internal connection.

semwsrroe| NT4100

DIGITAL 54/74 TTL SERIES

PN COMFIGURATIONS

—

NG F PACKAGE
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LOGIC DIAGRAM {each latch)
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NGTE: Componsnt values shown aré nominal.
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DIGITAL 54/74 TTL SERIES m 554100, N74100

RECOMMENDED OPERATING CONDITIONS

MIN NOW MaAX UNIT
Supply Voltage Vg (See Note 30 564100 45 5 5.5 v
N74100 4.75 B 5.256 v
Mormalized Fan-Cut from Qutput 10
ELECTRICAL CHARACTERISTICS (over recommanded oparating frao-air temparature range unlass othorwise notad)
PARAMETER TEST CONDITIONS * MIN - TYP* max | umMIT
Input veltage requirad 1o ensure
Vin(!l logical ¥ tevel ax any input 2 v
terminal
Inprt voltage required to ensura
Vigipy  lopicat O level at any input oe v
terminal
Vourry) Loicel 1 output valtege Vo = MIN, hoag = ~400p A 24 v
Vourig) Lovical O gutput veltage Voo = MIN, ik @ 16ma 0.4 v
Lin 0l Logical O level input currént at D Voo = MAX, Vi = 0.4V -3.2 mA
Lagical 0 level input current at 3
|i" 0} clock Vcc = MAX, 854100, N74100 -12.8 ma
. . Voo = MAX, Vi, = 24V 80 Ty
|in(|] Lagical 1 lavel input current at O Vg - MAX, V:: =BS5SV 1 A
Logical 1 leval input Voo = MAX, t60 ey
1in(1] currant et clock \fm - 24V, 564100, N74100 320 HA
Voo = MAX, Vi » 6.5V 1 ma
Voo = MAX 551100 =20 -57 ma
[ Short-circut t cc .
os Ort-circuit QuUtpUt ourren Vout -0 N74100 18 57 A
564100 84 a2 mA,
| Suppl t Ve = MAX,
ce PPy curren ce N74100 84 106 | ma
SWITCHING CHARACTERISTICS, Vo =5V, T4 =25°C, N = 10
PARAMETER TEST CONDITIONS NOTE A MIN TYP  MAX uiIT
Minimum logical 1 leval - .
Ysetupl input setup time at D input €y = 18pF, Ry > 4000 ? 20 ne
Minimum togical Q level input . -
Ysetup0 setup time at O input €y, = 180F. R = 4000 14 20 s
Meximum logical 1 jevel input v -
Thotdt holg timea reguired at D input € = 18pF, A_=400n 0 169 ns
Maximum logical Q level input . -
Thold0 hold time required &t O input €y = 16pF. Ry = 40082 0 g ns
Propagation delay tima 19
tod1{D-C logical 1 levet from D input G = 18pF, R = 4005 16 30 ng
to G output
Propagation delay time 1o
tad0iD-0) iogical & level from O input Cp = 15pF, RL = 4005 14 2B ng
to O output
Pragegetion delay time to
todtig-q)  loglcat 1 leval from clock C, = 15pF, R, = 4001 16 30 ns
input 1o Q cutput
Propagetion delay time to
Ipdc"c_u> {ogicat @ level from clock CL= 15pF. RL = 4008 7 15 ns
input 10 Q output

* For conditicns shown se MIN of MAX, usd the sppropriste valug spesitisd under recommended operating conditions far the appllcable

davice type.

** All typicat valuen are at Voo

= BY, TA

= 26°C.

T Mot more than ona output should be sharted ot a timae.

1 Thesa typical times [ndicate that perlod ocourring prigr to tha fall of clock pulge (tn) below 1.BY whean data at tha O Input will still ba rac-
ognized and stored.
NOTE A: AC Test circult, voltage wavefarme and switching timas are givan oh p. 2«76,
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SilIDLICS 00k HMASTERSLAE FLPFLOP | S54107
mreor] NTA10T

DIGITAL 54/74 TTL SERIES

DESCRIPTION FIN CONFIGURATIONS

The S5MO7AIN74107A J-K flip-flop is based on the master-slave
principle, Inputz 10 the master secticn are controllad by the clock
pulse. The clock pulie alse regulates the state of the coupiing
transistors which connect tha master and slave sactions. The

of i a8

Ses 5B473I/N7473 waveform,

AF PACKAGE

t. Isclate slave from master

2. Enter information from J and K inputs to master
3. Disable J end K inputs

4. Trancfer inforrmation from master to save.

TRUTH TABLE
LOGIC
{Each Flip-Flop)
n tn+1
4 K a
o o a, NOTES: o
1. 1, = bit time betora clock pulse.
o | o 2. tnaq = bit tima afrer clock pulse.
1 4] 1
1 1 g,
SCHEMATIC (each flip-flop)

fuawen
" hikioe

To cman
LB Lo

NOTE: Componant valuss shawn ara aaminal.
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DIGITAL 54/74 TTL SERIES ® 854107, N74107

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UMIT
Supply Voltage Vi 554107 Circuits 4.5 5 5.6 v
N743Q7 Circuits 4.75 5 5.25 v
Oparating Free-Air Temparature Range, Ta: 554107 Cireuits -65 25 125 °C
N74707 Circuits ] 25 70 c
Narrnalized Fan-Out from each Output, N 10
Width of Clock Puise, plelagk} 20 ns
Width of Clear Pulse, o iclear} 25 ns
Input Setup Time, tetup *ipictock}
Input Hald Time, t, 14 0
ELECTRICAL CHARACTERISTICS {over dad op ing free-air F ranga unless atherwise notad)
PARAMETER TEST CONDITIONS* MIN TYPR** MAX |(UNIT
Vin(1} Input voltage required to Yoo = MIN 2 v
ensure logical 1 at any
input terminal
Vinio) {nput voitage required to Voo = MIN .8 W
ansure logical 0 at any
input terminal _
Vaut(1} Logical 1 output Yoo = MIN, ligag = ~40044 ' 24 38 v
voltape
Your0} Logical 0 output voltage Ve = MIN, igink = 16mMA 0.22 04 v
hiniol Logical 0 leve! input Voo = MAX, Wi = 0.4V -16 mA,
current at J or K
linio) Laogical O leval input Vg = MAX, Vin = 04V -3.2 mh
current at clear or clock
iin{1l Logical 1 leval input Voo = MAX, Vip = 2.4V 40 i
currant at J or K Voo = MAX, Wi, = 5.8V 1 ma
int1) Lagical 1 level input Vep = MAX, Yip = 24V a0 A
current a1 clear or clock Vo = MAX, an = b.bv 1 ma,
IOS Short eircuit autput VCC = MaX, Vin ={ 584107 =20 =57 ma
current’ N74107 -18 -57
lee Supply currant Voo = MAX, Vip =58V 20 40 ma

SWITCHING CHARACTERISTICS, Vpp = V. Tg = 26°C, N = 10

PARAMETER TEST CONDITIONS MIN VP MAX | UNIT

t Maximum clack
clock  fraquency

Propagation dalay tima

Todi to lagical 1 level from C|_ = 15pF, R = 40442 16 25 ns
clear to output
Propagation délay time

LAY ta logical Q lgvel from L = 15pF, Ry =400 26 40 ns
clear 1o output
Propagation delay time

Yod1 to logical 1 level from G| = 16pF, Ry, = 4001z 10 16 25 ng
clock to output
Propagation delay timo

thdo to logical ¢ lavel from C| = 16pF, Ry =9000 10 26 a0 ns
clock ta putput

CL = 15pF, Ry - 4000 16 20 MHz

* For conditiant shown as MIN or MAX, use the appropriata value specified under recommaendad operating congitions for tha appﬁcabla
devica type.
¥* All typical values are at Vo = BY, TA = 25,
1 Mot more than one output should be shorted at a tims.

2111



Siqnotics

MONOSTABLE MULTIVIBRATOR N74'| 21

DESCRIPTION

This lithic TTL e 1] Itivibrator features d-c trigger-
ing from positive or gated negative-going inpuls with inhibit facility.
Both positive and negative-going output pultes are provided with
fuli fan-out to 10 normalized loads,

Pulse triggering acours at 4 particular voltags leval and is not directly
related to the transition time of the input pulss. Schmitt-trigger
input circuitry for the B input allows jitter-free teiggerlng from
inpUTS with transition times as slow as 1 volt/sacond, providing tha
eircuit with an excellent noise immunity of typically 1.2 volts. A
high immunity to Voo noise of typically 1.5 volts is elso provided
by intérnal latching cirguitry.

Once fired, the outputs ara indepandent of further transitions on
the inputs and are a function only of tha timing companents. fnput
pulses may ba of any duration relative 1o the output pulse. Cutput
pulse lengths may be varied from 40 nanoseconds to 40 seconds by
choosing appropriate timing components. Witk external timing
components (i, pin connected to pin @ ., pins @ .
6: open) an output pulse of typically 30 nanoseconds is
achieved which may be used as a do triggered resat signal. Cutput
rise and #all timas are TTL compatikla énd independent of pulse
length.

Putse width i& achisved through internal companzation and i§ wir-
tually independent of Vo and temparatura. In most applications,
pulse stability will anly ba limited by the sccuracy of external
timing companents.

Miter-free operation is meintaineg over the full temperature and
Ve range for more than six decades of timing capecitance {10 pF
te 10uF) and rmore than ona decads of timing rasistance (2kI) to
40k ). Throughout these ranges, poise width & definad by the rela-
tionship tp{aut) = CT AT loge 2.

TAUTH TABLE

| 994121

DIGITAL 54/74 TTL SERIES

Cirguit performance is achisved with a nominel pover dissipation of
90 milliwatts at b volts (50% duty cycle) and a quiescent dissipaticn
of typically 86 milliwatts. ’

Cuty cycles as high ay 90% are achieved when using AT - 40k0.
Highar dury eycles aregchievable if a certain amount of pulse-width
jitter is allowed.

PIN CONFIGURATIONS

A, F, W PACKAGE

TIMING King

Pnnnnnn
Dy
5 | oo

mpngepuynpugn

4 W A At B4

to INFUT toey INPUT
e o e e ] guTeuT
a1 ‘ A2 [ at 1 Az B
1 1 a 1 ! 1 | e
[} % 1 o \ X o Inhib L
® o 1 X _' o [ Ik
o x a o ] x 1 Ty St
x L q o, 0 1 Grne Shon
1 1 1 » \ o 1 ©na 3hot
1 1 1 0 | X t | cnesho
>< o a x ;o [ IndotT
L] X ] 1 i x a (LT
¥ 4] 1 1 \ 1 1 Tkt !|
1 K 1 1 | 1 bkt
1 1 0 X \ [ o Ikl
1 1 i} o | i_J o inbutae ‘
[V — el
1= V'm” })ZV 0= Vin(o'ﬁo.a\l"

1. A1 &nd A2 are negative-edgée-tripgered logic inputs, and
will trigger the one shot when either or both go to logical
0 with B at logica! 1.

2. B is a positiva Schmitt-trigger input for slow edges or leval
detection, snd will trigger the ong shot when B goes 1o
logical 1 with either At or A2 gt logical D. (See Truth
Table)

3. External timing capacitor may be connected barwean pin

{positival and pir @j . With no external capac-
itance, an qutput pulee width of 30ns is obtained typical

Iy,
4, To use the internal tiring resistor (2k$: neminal], con-
nect pin to pin

6. To obtain variable pulse width connect external variable
rasietance between pin @ and pin @ . No extérnal
current limiting is needed. .

6. For accurate repeatabla pyise widths connect an external
resjstor batweasn pin and pin with pin
é) opan-circuit.

. 1, = time befare input transition,

. tpyq ™ tirme after input transition.

. % indicatas that either & logical § or ¥, may be presant,

w0 o
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DIGITAL 54/74 TTL SERIES = $54121, N74121

RECOMMEMDED QPERATING CONDITIONS

MiN NOM MAX UNIT
Supply Voltage Ve v
N74121 Circuits 4.75 -] 5.26 v
Normalized Fan-Out fram each Qutput, N 10
Input Pulse Rise/Fali Time:  Schmite Input (B) 1 Vis
Logic Inputs A1, AZ) 1 Viue
Input Pulse Width 50 na
Extarnal Tirming Rasistance Betwaen Pins and . (Pin'.openl 14 [31]
External Timing Resistance: 554121 30 kit
N7412% 40 kiz
Timing Capacitance 0 1000 uF
Output Pulse Width 40 [
Duty Cycle: Ap =2k 87%
Ay = 30k ($64121) or 0%
Ry =40k IN?4121)
ELECTRICAL CHARACTERISTICS (over r lad operating free-sir tomp range unless otharwise noted)
PARAMETER TEST CONDITIONS * MIN  TYP*" MAX | UNIT
Positive-going threshold
Vot Vpg = MIN 1.4 2 v
voltege at A input
Negative-yoing thrashold
V- Ve = MIN 0.8 1.4 v
voltaga at A input
Positive-going threshold
\,r.l.+ VCC = MIN 1.E5 2 v
voltage bt B input
Negative-going threshold .
Yy~ Vcc = MIN 08 1.36 v
voitage at 8 input
Vout 10} Logical O output voltags Voo = MIN, lgink = 16mA 0,22 0.4 v
VYaout (1) Logical 1 autput voltaga Vg = MIN, Lioad = —400uA 24 33 v
Lagical 0 lavel input
lin {0} Voo = MAX, Vin =04V -1 -1.6 mA
current at Aq of A2 .
Lagical Q lavel input
l; Ve = MAX, W= 04V -2 -3.2 ma,
in {0} current ot B cc in
Logicel 1 lavel input Voo = MAX, Vi = 24V 2 40. HA
15
in (1) current at Ay of Ag Ve = MAX, Vi = 6,5 Q.05 1 ma,
\ Logical 1 level input Voo = MAX, Vin = 24V 4 80 KA
in {1}
" current at B Veg = MAX, Vi, = BBV 0.05 1 mA
Short circuit output 54121 =20 -26 -55 ma
I -
o8 current at © or GT Ve = MAX N74121 18 35 g5 | mA
Power supply current in
| Vep = MAX 13 26 maA
cc quiescent (unfired) state cc
Power supply current in
} Ve = MAX 23 40 ma
ce fired statw ce
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DIGITAL 54/74 TTL SERIES ®» §54121, N74121

SWITCHING CHARACTERISTICS, Vg = BV, Ty = 26°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Propagation delay time to

todt logical 1 lavel from B input €| = 16pF, Cop = 80pF 16 35 55 n
to { output
Propagatlon delay tima to

faa1 logical 1 feval from A1/AZ €| = 15pF, Cr = 80pF 25 45 70 ns

inputs to Q cutput
Propagation delay time to

thdo logical O tevel from B input €~ 16pF, Cp = 80pF 20 40 =1 na
ta & output
Propagation delsy time to
hdo logical O Jeve! from A1/A2 Gy = 15pF, Cr = 80pF 30 &0 B0 ns
inputs vo & output
Pulsa width obtained using C|_ = 15pF, Cr = 80pF
70 110 150 ng
tplout) internal timing resistor Ry = Dpsn, Pin @ to Voo
Pulse width obtained with G, - 16pF, Cyr=0,
Ypiout) ; - - 20 30 50 ns
2gr0 timing capacitance Fl-r Open, Pin Q to Voo
Pulse width obtained using C, = 15pF, = 10fipF,
olout) iming rosi L= 1% Cr = 1% 600 70O 800 ns
o axternsl timing resistor Rp = 10k Pin Open
Pulse width obtainad using C| = t5pF, Cy = 1uF,
Tolout) f . 6 7 8 ms
external timing rasistor ARy =10k$2 Pmnen
Minimum duration of G = t6pF, Cp = BDpF,
thold tripger pulsa R+ = O Pi ¥ 30 5o ns
T pEn, in 1o ce

¥ For condltions shown as MIN or MAX, use the appropriate valua specified under recemmended operating conditions for the applicekbia
circult tvpa.
** All typical valuec are at VCC = BV, TA = a6"c.
t Not mora than ane output should ba shorzad at A time.

TYPICAL CHARACTERISTICS

VARIATION 1IN OUTPUT PULSE WIDTH VARIATION IN OUTPUT PULSE WIDTH
VERSUS VERSUS
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
-0 1%
Z T ] T77 1
o o
Toae e -
il
g %
E g
g 0 i Gl g o /
3 il z /.‘?'
2 e i
2 i [ H Gl i
E P H / i
3 s - _ 3 s A
j :J-mﬁ vl § /
Ty =it
[P I S v
o sa/rz1 - et Baf7an21
T 1 e ..1
15 436 s 536 [ ) wm o om  wo iz
oE - SURPLY VOLTAGE - 4 Ti - FREE-AIF TEMPERATURE . "¢
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DIGITAL 54/74 TTL SERIES = 854121, N74121

TYPICAL CHARACTERISTICS (Cont'd)

SCHMITT TRIGGEA THRESHOLD VOLTAGE
VERSUS
FREE-AIR TEMPERATURE

T T T
BACKLASH = f¥'1,) ¥y}
wyp o

o .
i
3
E e b o t
3 O”A,,? NG
fLl 1% ™
¢ )
LN
E 14 ﬁ
: ]
i‘:‘ — —]

-!——Enllﬂd121l—l—

R I T ]
T - FAEE-AIA TEMPERATURE - *C
PROPAGATION DELAY TIME TO LOGICAL 1 LEVEL
IB INFUT TO Q QUTPUTI
VERSUS
FREE-AIR TEMPERATURE

T
Vo = 0w
Ty~ eF
10 | Apsiewsd [

0 o - ioeF [ P

L Sl ""‘\
o = g e il :
e
—1

gt —Prepmprtion Daims Thne L igey! {2evd—
"
|

64174121
1 |

=18 Ll - 4 m 0 * 100 =

T, - Frae bk Tomperarine 'S

QUTPUT PULSE WIDTH
VERSUS
TIMING RESISTOR VALUE

tpfimny — DUTPUT PULSE WAOTH

Ry — FItiNG AESISTOR YALUE -kit

PRCPAGATION DELAY TIME TO LOGICAL O LEVEL
{B INFUT TD G OUTPUT]

VERSLS
FREE-AIR TEMPERATLRE
w Vog e
G = BOeF
PN - i p
&~ 10onF
Y T o N .
Ty - Boer
! Pl gy AN S g
E S0 gy - eF - LT
--._._--""__,_.-—___
o P R
I
g a0
m |
g w + ——
1
a | |
-h g - o - 5 b 0 LF )

Ty FraAlr Taporatuss . °C

VARIATION IN INTERNAL TIMING RESISTOR VALUE
VERSUS
FREE-AIR TEMPERATURE

E

[ _- '_'__4/

Ty ot i (el Timmg Ramirme ¥ shot

— G 12T —
[ 1
-7 -by - 1 k- L1 o Wi [}
T Free-Alr Temparsure -4
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SilnDLics

RETRIGGERABLE MONOSTABLE
MULTIVIBRATOR WITH CLEAR

N74122

N74122—-AF » 854123-B,FW » N74123-B,F

DESCRIPTION

These monostables are designed to provida the system designer with
complate flexibility in controlling the pulse width, sither to lengthan
the pulse by retriggering, or 1o shorten by clearing. N74122 has an
internal timing rasistor which allows the circuit to ba cpersted
with anly an external capaciter, if so desired. Applications requiring
more precisa pulse widths and not reguiring the clear festure can
bost be satisfied with N74121.

The output pulsa is primerily a function of the external capacitor
and resistor, For Cgye > 1000pF, tha output pulse width It} is
defined as:

tyy « 0.32 ATt Q + %3-:

where
Rt is in ki2 {either internal or external
timing resistar)
Caxt Is 1n pF
tyy i4 N ny
For pulse widths when Cgyy < 1000pF, s2e Flgure B.

These ¢ircuits are fully compatibla with most TTL or DTL famnilies.
Inputs gre diode-clamped to minimize reflactions due to transmission-
ling effects, which simplifies design. Typical powsr dissipation per
one shot is 115 milliwatis; typical average prepagation delay time
to the O output is 21 nanoseconds. The N74122 and N74123 are
characterized for operation fram 0°C o 70°C.

TRUTH TABLE {Sae Note A)

$94123
DIGITAL 54/74 TTL SERIES N74I 2 3

PtN CONFIGURATIONS

64/74123 B,F,W PACKAGE

Ves Mpqiben we Ban me Mua
W

74122 A F PACKAGE

o
vt MprCaps G
L 18 W

sinisinlninlinls!

[HEE RS
o tea

+

TPIn asslgnments for these clrcults are the cama for all packages.

N74%22

INPUTS OUTPUTS

Ay A, By By a Q

H H X X L H

X x L x L H

X X X L L H

L X H H L H
£ x 1 H I r
L X H t I r

x L H H L H
X L t H IL r
x L H t i r
H + H H I wr
{ + H H I r
H H H Il =)

SE4123 N74123
INPUTS | QUTPUTS
A a8 o [+3
H x| L H
X L | L H
L + I r
" | JL U

NOTES:

A. B = high level {ateady-state), L = low leval {steady-state}, ' =
transition from low to high lavel, § =
trensitlon from high to low leval, L = ane high-level pulsae,
= cna tow-level pulss, X = irrelavant (any Input. including
wransitlons).
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B. NC = Mo intarnal connectian.

C. To uge the intarnal timing registor of N74122 (10k2 nominal),
cannect R to Voo,

D. An exwernael timing capacltor may ba connactad betwesn Cg. o
and Rgyy/Cyyy |RoRitive).



DIGITAL 54/74 TTL SERIES w N74122, 854123, N74123

RECOMMENDED OPERATING CONDITIONS

Supply Voltage Vg
Normalized Fan-Out from each Output, N

Input data setup time, Tgeyyp (Ses Note 3}
Input data hold time, thald (See Note 4}
Width of Clear Puise, tyictear

External Timing Resistance

External Capacitanca

Wiring Capacitance at Rgyy/Caxy Terminal
Cperating Free-Air Temnperature, T4

High Logic Leval
Low-Logic Lavel

568123, N7R122, N74123

MIN NOM MAX
4,75 % 5.25
20
10
401
407
207
B 50
Mo Restriction
50
0 25 70

UNIT

ns
ns
ns
kil

pF

¥ Thess canditions ars recommendsd for use at Voo = BY, Ta = 25°C.

NOTES:

1.
2.

3

. Ground Cgyy to mensure Vo at O, Vo at

Voltage values, axcept intermittar voltage, ara with respoct 10 netwark ground terminal,
This I3 the valtage betwesn two emitters of a rrultipl Tr
with respect to the other end 1o each B input with respect to the other,
Satup time for @ dynamic input is the Intarval immedistely praceding the transition which constitutas the dynamig fnput, during
which Interval a steady-state |cgic lsvel must ba malntained at the Input to ensure reacognition of the tranaitlon.
. Hold tima for 8 gynamlc input I8 the interval Immadiataly following the transltion which constitutes the dynamic input, durlng
which intarval & steady-stata togte level rmust he malntained at tha lnput to ensure continued recognition of the transition.

T, or igg at Q. Cayy Is open to measure Vo at Q, VoL at Q, of igg a1 &

. Quiascant lop i measured (nftér clasring) with 2.4V spplied to all clear and A Inputs,
Cayt = 0.02uF, and Rg,y = 25k,
lpg is messured in the triggered state with 2.4V applied to all claar and B inputs, A inputs greundad, all autputs open.
Caut = 0.02uF, and Rgyy = 26ki2. A|ny of S64122/N74122 is open.

Rine of SBA122/N74122 13 opan.

] . For the N74122 cirguit, thiz rating epplies to sech A input

Binputs groundsd, all outputs apen.

ELECTRICAL CHARACTERISTICS (over op g freo-air t & range unlesa otherwlse noted|
PARAMETER TEST CONDITIONS® MIN TYP** | MAX UNIT
ViH High-level input voltage 2 v
VL Low-ievel input voitage 08 v
Vi {nput clamp voltage Ve = MIN, Iy = ~12ZmA -1.5 v
Vor High-lavel cutput voltage ;aicwzth: l:' loH = -800uA 24 W
VoL Low-level output voltage ;%CN;:;"EN' lai, = 16ma, 0.22 04 v
Input currant at maxirmum _ _
I input valtage Voo = MAX, V| =5.5V 1 mA,
i data inputs - - 40
fiH High-level input surrent clear input Voo = MAX, V| = 2.4V 80 WA
. . data inputs -1.6
L Low-level input current clear in?:lut Voo = MAX, V) =04V 32 mA
tos Short-gircuit output current? Voo = MAX, ESea Note B ~10 -40 mA
lcc  Supply curront (quisscant or iggered | SCQLIST L0 NNSS w | e | ™
SWITCHING CHARACTERISTICS, Voo =6V, T =25C. N =10 ]
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Pronagation delay time, (0w-10-
tpLH high-level Q gutput, from either 22 ok | ns
- A input
Propagation delay time, low-1o-
tpLH high-leve! Q output, from either 19 28 ns
3 input
Propegation delay time, high-to-
PHL low-igvel & output, from either Coxt=0, Bawt = Gk, aa 40 ns
A input - -
Propagation delay time, high-to- CL = 150F, RL = 4008,
PHL iow-level & output, from either 27 a8 ns
B input
Propagation delay time, high-to-
1PPHL low-lgvel O guiput, from clear 18 27 ns
input
Propegation delay time, (ow-to-
PLH high-level Q output, from clear 30 an ng
input
tuimin} Minimum width of Q cutput puise 45 65 ns
tw Wiclth of Q output pulse g:"; B 51::’?9‘:' 2:": ;Jggﬂ 308 | 342 276 us
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DIGITAL 54/74 TTL SERIES a N74122, 854123, N74123

* For conditions shown as MIN or MAX, use the value specifiad undar recommanded cperating conditions for the applicable duvice type,

** All typical values are st Voo = BY, Ty = 28°C.
t Not more than one cutput should be shorted ot a time.

DESCRIPTION

These monoclithic TTL retriggerable monostable multivibrators fea-
ture de triggering from gated low-level-active (A} and high-level-
active {B) inputs, and also provide gverriding direct clear inputs,
Corngslementary outputs are provided. A full fan-out 1o 0 normal-
ized Series 54/74 loeds is available from each of the outputs af the
low logic levet, and in the high-level =tate, a fan-out of 20 is avail-
able. The retrigger capability simplifies the generation of output
pulses of extremely long duration, By triggering the input before the
output pulse is terminated, the output pulss may he extended. The
overriding clear capahiity permits any output pulse 10 be
tarminated at a predetarmined time independently of the timing
componants R and C.

Figure A illustrates triggering the one-shot with the high-level-activa
(B} inputs.

TYPICAL CHARACTERISTICS {Figure B}

TYPICAL INFUT/OUTPUT PULSES (Figure A)

METRIGOER PR
e Nota)

B vt _I—l [—l

| N t
et i

suTRUT & ] I I
- —
) - | DUTFLT W TcArt

BUTALT FULSE CONTROL VNG AETRIGGER FLILBE

w1

oEan l |
ARSI WA THOUT CLEAR

umTa J_r_"_'i

DUTPUT PLLBE COMTADL LABING CLEAN INRT

OUTPUT PULSE WIDTH
Vs
EXTERNAL TIMING CAPACITANCE

10 900 1 T T T [
e ‘ A ﬁ
4000 ] .,
- LA
Tobl $-- - | ’
| 1
1 [_ LA )"///
0 ? . tg*s‘ A The
. T L 1
P 4»{:-?{'; AL/
1w L]
N e e s I
é’ Rl = T A iR
i ™ IEEIY o | i i1
(R I ; N H .:_
E ] o - | . .!. 0
" A Pt it
1 2 . (1] n 0 Ll N ) W

Tyny—Entmrest Timing Cupesilama—pF

T  Thess velues of ragistanca excesd tha maximums
racommanded for usa gvar the full termperatura
range of the 554122 and 554123,

TdCgur T2 Hymyliga
bt el

NQTE:

Whon using electrolytic capacitor,
Insure that minimum rating (s 20
volte 8o that 5% reversa voltage
rating e 1.0 volt or graatar,
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SiNOLics

BCD-TO- DECIMAL DECODER/DRIVER N74‘| 41

WITH BLANKING

DESCRIPTION

The N741741 js a BCD-todecimal decoder designed specifically o
drive cold-cathede indicator tubes. This decoder dermonstrates an
improved capablility to minimize switching transients in crdar to
maintain a stable display.

Full decoding Is providad for all possible input states. For binary
inputs 10 theough 15, all ths outputs ere off. Therefore the
M74141, combined with a minimum of external circuitry, can use
these invalid codes in blanking lsading and/or trailing-edge zeras in
a display a2 shown in the typical apptication data. The then high-
performance, n-p-n output trANSIStOrs have B MEximum revarse cur-
rant of 5 micrgampares at 55 volts,

Low-forward-impedance dlodes are also provided for sach input to

clamp negativevoltage transitions in order to minimize transmission-

line effects. Power dissipation is ‘typically 85 milliwetts, which is

about one-half the power .requirement of earlier desigrs. The

?(?141?6% ccharacterized for operation over the temperature ranga of
to N

LOGIC DIAGRAM

PIN CONFIGURATIONS

N74141-B

DIGITAL 54/74 TTL SERIES

5

B PACKAGE

l O

[1ri wl_|
l’l']: Hl&_

018 4 &7 3

BED TE-DECIMAL
GESCOERTNIVER

e

o

g ]

T T IJ
v T . T s 1T voE s
TRUTH TABLE 4
INPUT OuUTPUT

D C B A ON®

L L L L 0

L L L H 1

L L H L 2

L L H H 3

L H L L 4

L H L H 5

L H H L 6

L H H H 7

H L L L i

H L L H 9

H L H L NOME

H C H H NONE

H H L L NONE

H H L H NOMNE

: u : h mg:g H = high level, L = low lavet

* Al other cutputs are off
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DIGITAL 54/74 TTL SERIES m N74141

RECOMMENDED OPERATING CONDITHIONS

MIN NOM MAX UNIT
Supply Voltage VCC 15ee Note 1} A4.7% B 6.25 v
Qutput Voltege (See Notes 1 and 2| 65 v
Operating Free-Air Temperature Range 0 25 70 *C
ELECTRICAL CHARACTERISTICS (over recommendsd operating free-air temperature rangs Undass atherwise noted}
PARAMETER TEST CONDITIONS * MIN  TYP™* MAX  UNIT
ViH High-tevel Input valtege 2 v
VIL. Lows-lgvel Input voltage 0.8 v
VU{DI‘I:‘ On-state output voltage Vcc = MM, |o = ImA 2.5 v
Off-gtate output voltags
V, Vrn= MAX, In = 0.Bma 6b v
Ofoff)  4or input counts ( thru 9 cc o m
'Oloﬁl Off-gtate ravarse currant Vo = MAX, Vg = 68V 1] HA
Off-state reverse cusrent
1 Ve = MAX, Vg = 30V B A
Dlofft  gor input counts 10 thru 15 cc o *
Ve ™ MAX, vy = 24V 40 ¢A
1 High-lgve! input current cC ¥
" o w Vog = MAX, V| = 6.5V 1| ma
TS Low-lavel input currant into A
e Low-level input current into -1.8 maA,
Ve = MAX, V= 04y
B,Cord ce ! 32 | maA
leg Supply current Vop = MAX LB 16 mA

b This typical valud ls et Ve = 5Y, Ty = 26°¢C.

For conditions shown ss MIN or MAX, use the sppropriate valug spacified under recommeanded operating conditions
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16-LINE TO 1-LINE
DATA SELECTOR/MULTIPLEXER

DESCRIPTION
The b4/741b0 is a one-ofsixteen data seiector which petforms

854160-M,0,F « N7T4160—N.F

DIGITAL 54/74 TTL SERIES

" PIN CONFIGURATIONS

+

$94130
N74130

.

. N.O.F PACKAGE

parallel-to-serinl data cenversion. The unit incorporates an enabla { .
circuit far chip salact. This allows muitiplexing from N-lines tw e I e T Y T T
ona-ling, )’ W o FE I T ] 18 vt oo LE]
The S54150/N74150 is provided with a strobe-input which, when . []—l ’T‘ T ’? I_[| ]TI ll_l ,T] ']_] l? £l
taken to @ logical 0, enables the function of these multiplexers. i - — L - - n L
- 23 0 " n r 13 21 16
This data selector/multiplexer is fully compatible for use with other ! | .
TTL wr DTL gircuit. Each input represants anly one normalized i .
Serigs 54/74 load, and full fan-out to 10 normalized Series 54/74 By ke & L B By 5w g
londs 13 availeble from each of the outputs in the togleal & state. A T 7 1T 1 ] T 1
fan-put to 20 normalized Series 54/74 loads is provided in the T g T g™
legical 1 state to facilitate connection of unused inputs to used v 7 ¥ o+« & 8 7 s 1@ w7
inputs. Typical power dissipations are: R S L e . £, ™
Sb4180/N74180 — 200 millivatts. 4

LOGIC DIAGRAM Wi

CATARELACT HINARY] DATA IWUTE

f o £ [] Y rnl‘l R Eyg Eyz E-1 [} LY L[] Ky T!) a1 Ey a1 £ L7} Ex [Iu |=m:|

T PR £ o
i ' i ]

-

'DUTRUT
TRUTH TABLE
[ INPUTS OLTAUT)
o)A g | Ev | Ex| By By By | Bg | By | Eg | By | Eyp | €yq| Byaf Gy3) Enef Eig il
El BES [ El El E] = Bl 3 El E] E o LS * " X x 1
L M * M - = LS x K a i * " L3 w 1
1 L H * x * " L3 K = " " = LR
M o k] b x Ll x " E £ M » = LI 4
" 1 x " " * L3 L3 % L3 M x = a . K
s X o b3 L] L] L3 L3 ® L3 L = = L3
n h 13 = L. k] = % L3 L * = LS
n LY S o LI ] L3 L3 L x L3 x = x
X ;K H 1 ROl ox = w * % 1 iy 8 =
LK o n| o ox " = X % H i3 3 I
K | X X A oy L] x " £ = = LS
N X X M kS o " L3 * £ S o L3
" X ey £ = 1 % k] k3 L3 S o x L]
n n a n " 3 o L] " L3 ) " * "
n o n » S k3 13 L] B L3 E O 3 k3
n H o H x b3 ® & L3 K E O 3 L]
L3 X a n x = = 1 L3 L3 Ao M x L3
L3 = X )( X x " L3 L3 x n » 3 L3
A L] LS " k. o b k] Ll L3 * » = L]
L] X E] S x X " L] a LY x = 3 LS
L] = x 3 = x k3 " 1 L3 ® ® » E3
L3 ] ® " Y = b3 S L3 a L H = L3
1 L3 X x n B E S L] L] = 1 L L3
1} E3 L3 " H x M * L] ® LS o x L]
1 = L3 L £ M ] * » » a L} o k3
1 L L3 L] £ n n = = " LS X o "
1 L3 L] L3 L3 % S * x L] bs b 1 "
L3 L3 L3 L3 M kD M x = L X o k3
= L3 X " X x n x = = X A L3 o
= L] L] L1 X x * * = = x x o 1
L] L] x L] w x Ll Ld x x = x A M 1 o
L] L3 x w L] X S * M " » x E H = 1
L] L] x LY L3 w w x L] " » x £ L % a
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DIGITAL 54/74 TTL SERIES m $54150 N74150

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UMNIT
Supply Voitage Vg 554150 Circuits 4.5 [ 5.5 v
N74160 Circuits 4.75 5 5.28 v
Normalized Fan-Out from each Output, N: Lopical & 10
Logical 1 20 J
ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otharwise nated}
PARAMETER TEST CONDITIONS * MiN TYP ** MAX UNIT
Input voltage required to
Vinlﬂ ansure logical 1 at any input Ve = MIN 2 v
tarminal
input voltage required 1o ]
Vin{Ol ansuse logicel O at eny input Voo = MiN 0.8 v
torminal
Vcc = MIN, Vinl‘ll - 2\", th‘o’ - O.BV,
ical 1 output walt, 2.4 v
Vout(1) Logical 1 output voltage hoas = “BO0KA
Vcc = MIN, VII"IH] -2V, VinlO) = 0.8V,
Vautip) Losical O output vaoltage Iy = 16mA 0.4 v
| Logical 1 lavel Input Voo = MAX, Vi, = 2.9V 40 wh
it} fgach input) Voo = MAX, Vi, = 6.5V 1| ma
| Logical O lavel input v MAX. V 0.4y 16 A
, - s =0, -1, m
0} rrant (each input} cc in
Short circuit cutput Voo = MAX, =20 -65 ma
08 currentt Vour =0 -18 55 | maA
‘ee Supply current Yoo =MAX, V= 45V 40 68 mA
SWITCHING CHARACTERISTICS, Voo =5V, T4 = 26°C. N= 10
PARAMETER FROM o TEST CONDITIONS MIN TYP | MAX uNIT
{INPUT) {OUTPUT)
thdg A B,orCI4 lavals) ¥ 20 30 ns
L A.B,orCidlevels) Y 36 52 ng
thao AB,C.orDI(3 levels) W a2 33 ns
L A,B,C.orD)3 levels) w 23 35 ns
tacD STROBE ¥ 19 a0 ns
Lo STRUBE Y Cp = 15pF, A =400: 36 52 ng
pd0 STAOBE W 21 30 ns
tpd1 STROBE w 15.5 24 ns
thaD D thru Dy h g 16 24 ns
LR Opg thru Dy Y 18 259 ns
lpdo Eu thru E15 w B.5 14 s
tpd‘l Eo thru E1 5 W 13 20 ns

* For conditions shown as MIN or MAX, use the appropriata-valua spaclfied under racommended oparating canditians for the appliceble

circuit type.
** Ali typical values are ot Vo = BV, T, = 25°G.

T Net more than one output shauld ba shorted at a time,
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SIS

8-LINE TO 1-LINE

DATA SELECTOR/MULTIPLEXER

|354151

DESCRIPTION

The '54/74161 iz a one-of-aight data selector which pérforms
parallal-tegerial date corwersion. The unit Incorporates an enable
circuit for chip setect. This allows multiplexing from N-ines to
one-line. Both true end complemeant nutputs ars available,

5B4151-8,F W « N74161—-B F

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

N74151

W PACKAGE

= DATA IWAIT] —emmy  — DATA BELEET —
[

. L]
LOGIC DIAGRAM r [3] ﬁ_ ﬁ ]—"-l AR
[T ‘ ‘
amTh y g Dy by
BELEET GATA
WINANT Il*‘ﬂ’i ] Oy <
‘oc e ok o By g 0, o, o3 B, Boy Tt o o o v w
. HERERE -
[ O A
T T T N et
| L DATA NP - pumeyTs S .
i ]
M . | i . i
[ L iy ; i+~ B,F PACKAGE
——_CATAINRTS . L OATASLEET—
¥ oL o4 b ow 5 om 3
s
fa Dg Oy 33 " B ]
3 -
I‘ 4] L1 T _\i_ ? 13
' [ D I N I O I I O
" ; ; ? a : lui arn’nn ﬂ‘ﬂ
——OaTa INFUTE ——  * OuTiyT:
TRUTH TABLE
INPUTS OUTPUTS _ |
C B A STROBE Dg Dy Dy 03 D4 Og Dg [ Y w
X X X i X X X X X X X X a 1.
0 1] Q ] 0 X X X X X X X ] 1
0 o] o o] 1 X X X X X X X 1 0
Q a 1 0 X o X X X X X X a 1
a Q 1 1] X 1 X X X X X X 1 O
a 1 o 1] X X ] x X X X X Q 1
g 1 o 0 X X 1 X X X X X i ]
a 1 1 0 X X X 0 X X X X a i
Q 1 1 0 X X X 1 X x X X 1 [}
1 1} ¢ 0 x X X X 1] X x X 1} 1
1 a ] ] X X X X 1 X X X i o
1 a 1 0 X X X X x a X X 0 1
1 1} 1 0 X X X X X 1 X X 1 1}
1 1 O o X X X X X X n] X 0 1
1 1 0 0 X X X X X X 1 X 1 0
1 1 1 1} X X X X X X X 1} ] 1
1 1 |- 1 ] X X X X X X X 1 1 g
When used to Indlcete an inout, X = irrelevant
RECOMMENDED OPERATING CONDITIONS
N NOM MAX umNIT
Supply Voltage Vo : 854151 Circuits 45 [ 55 v
. N74151 Circuits - 475 5 5.26 v
Mormalized Fan-Dut from each Qutput, M: Logical O ) 10 .
Logical 1 20

2123



DIGITAL 54/74 TTL SERIES m §54151, N74151

ELECTRICAL CHARACTERISTICS {over recommended operating frew-slr tampersature rangs uniess otherwise noted)

PARAMETER TEST CONDITIONS * MIN TYP=+ MAX | UNIT
input vo!iage required 10
Vin{'l} ansura logical 1 et any input Voo = MIN 2 v
tarminsl .
Input voltags reguirad to
Vinw} ensure lagicat 0 at sny input Vo = MIN 0.8 v
terminal
Voo = MIN, W -2V, V; = 0.8V,
Vouti1} Ledical 1 output voltage cc in{1} in0) 24 v
'Iuad = -B00 uA
= i P -V N = 0.8V,
Vourigy Logical © output voltage Yoo IN: Vin(1) Vin(o) = 08 0.4 Y
ISiI"Ik = 16mA
| Logicat 1 level input current Voo = MAX, Vi, = 2.4V 40 pA
i1} teach inputh Voo = MAX, Vi = 6.8V 1] ma
L ogical O lavei input
1: = L=, -1,
in{0} currant {sach input}) Veg = MAX, Vip = 04V 6 ™A
| Shart circuit output Voo = MaX, =20 -55 ma
0s currant’ Vgur = 0 -18 -55 mA
lee Supply current Voo = MAX, Vi, = 4.5V 29 48 mA
SWITCHING CHARACTERISTICS, Vo =BV, Ty = 25°C. N =10
PARAMETER FROM TO TEST CONDITIONS MIN Tve | max UNIT
(INPUT} [OUTPUT)
td0 A,B,orC(a fevels) Y 20 30 s
tod1 A.B.orCi{4 levels) h 35 52 ny
ad0 AB,C.orD{3 lavels) w 232 a3 ns
a1 AB,CorD(3 levels) w 23 35 ns
ThdD STROBE ¥ 18 30 ns
o1 STROBE Y C_=16pF, R =4008 35 52 ns
tod0 STRGBE w 21 30 ns
tod STROBE w 5.6 24 as
thdo Og thru Oy Y 16 24 ns
tod1 Og thru Dy Y 13 20 ns
a0 Eg thru Eqg w 85 14 ng
thdt Eg thru Eqg w 13 20 ns

* For conditiona shown 83 MIN or MAX, use the spprapriate value spacifled under recommended oparating conditions for tha applicabla

clreult type.
AN typical valuss are al VCC - 5Y, TA = 26°¢.

T Mot more than onae outout should ba shorted at a tima.
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SiljNOLCS

8-LINE T0 1-LINE nm‘ $54152

SELECTOR/MULTIPLEXER

§841652-W
DIGITAL 54/74 TTL SERIES
DESCRIPTION _ PIN CONFIGURATIONS
The S64162 is a ona-of-sight data selector which performs parailel
to serinl date conversion. The 564152 is identical to the $B64152 W PACKAGE
with the exclusion of the true output and stroba. It is availabla in
the 14-pin flatpak only,
LOGIC DIAGRAM
—OATAMILTY —  =DATABELECT—
Woa & 4 oa 05 &
TRAR ovra pery 71730l
— i B —
] ] A O Qb (0 90 Ok Qo D0 Do, | l |
Dy Dy O A »
’ LT T
| . ey B, [ [
T Th—r =l | |R i [ T
| ] -
I 1011 TP L L o
1 H 1 L L] ) ¥
a E] 2 1 L] w ane
e e AT IMPUITS st CRIERUT
GUTPUT W
TRUTH TABLE
INPUTS OUTPUTE
c B A STAOBE Dy Dy Dy Dy Dy _ Dg 95._ __.D-, Y1} _'.1_
X X X 1 X X X X X X X X a 1
0 0 Q 0 ] X X X X XK X X 0 1
a a 2] 0 1 X X X X X X X 1 4]
a 1] 1 1} X ] X X X X X x 0 1
a 4] 1 0 X 1 X X X X X X 1 0
a 1 o 0 X X 0 X X X X X 4] 1
1} 1 a 4] X X 1 X X X X X 1 1}
a 1 1 Q X X X 0 X X X X 0 1
Q 1 1 Q X X x 1 X X x X 1 4]
1 0 Q 1} X X X X o X X X Q 1
1 Li] a a X X X X i X X X 1 1}
1 a 1 0 X X x X X 0 X X Q 1
1 0 1 1} X X X X X 1 X X 1 Q
1 1 a 0 X X X X X X 1] X & 1
1 i o qa X X x x X X 1 X 1 0
1 i i a X X x X X X X 4] Q 1
1 1 1 1} X X X x X X X 1 1 4]
When usad 1o Indicats an input, X = Irralevant,
RECOMMENBED OPERATING CONDITIONS
MIN NOM MAX UNIT
Bupply Valtage Ve o 854152 Circuits 4.5 ] 5.5 v
WN?4152 Circuits 4.75 5 5.26 v
Narmalized Fan-Out from sach Qutput, N: Logical 0 10
Logical 1 20
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DIGITAL 54/74 TTL SERIES ® 554152

SCHEMATIC DIAGRAM

ourrur
[
&
L [
»
fl
= 1 B
i hiz 5 o—p—e}
- J o
2
| .
—0 e

Component values shown are nominal
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DIGITAL 54/74 TTL SERIES w 554152

ELECTRICAL CHARACTERISTICS [over recommearded operating frea-air & rangs uniess atherwise noted|

PARAMETER TEST CONDITIONS ® MIN  TYP™ MAX | UNIT
Input veivage required to
VInIH ansure logical 1 at any input VOC = MIN 2 iy
terminal
Inguit valtage required to
Vintg)  ensure loical © at any input Vg = MIN 0.8 v
tarminai
. VCC =MIN, Vin(ﬂ =2, Vin“n =08V,
v Logical 1 sutput voltags 24 A%
out(1) liopd ™ -800uA 08
R Vcc"'M|N. VII‘I“}=2V' Vin{(]l = {38V,
A" Logical 0 output voltage 0.4 v
aut(0) Igink = 16ma
| Logical T level input Vog = MAX, Vi, = 2.4V 40 | eA
inl1} feach input} _ Voo = MAX, Vi, = 5.5V 1 mA
' Logicet O level input
lino) current {each input) Veg = MAX, Vi, = 0.4V -6 mA
| Shert circuit output Vop = MAX, =20 -55 mA
03 current? Vout = 0 -18 -85 | mA
lec Supply current Voo = MAX, V= 45V 25 43 mh
SWITCHING CHARACTERISTICS, Voo = 6V, Ty = 26°C, N = 10
FROM TO
TEST CONDITIONS AN TYP MAX UNIT
PARAMETER (INPUT) (OUTPUT)
L A,B,orCl4 levels) Y 20 30 s
LA A,BarCiq leveis) Y 35 52 ns
thd0 A,B,CorDI3 levels) w 22 33 ng
Todi A,B,CorDI3 levels) w 23 35 s
TpdQ STROBE Y 19 30 ns
Thd1 STROBE Y C ™ 15pF, A = 4000 36 52 ng
tde STROBE w 21 30 ng
t STROBE w 15.5 24 ns
pdi
LT Dg thre Dy Y 16 24 ns
todt D thru Dy Y 19 29 ns
tadD Eg thru E15 W 8.5 i4 ns
tod1 Eg thru Eqg 'U\.'_“| 13 20 ns

* For conditlpns shown s MIN or MA'X, uze tha spproprizta valua specified under racommended operating conditions for the applicabis
circuit TYpiI.
** Al typlcal values are at Ve = BY, Ta = 25°¢C.
T Mgt mare than gna gutput should be shorted at a tima.
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5!!"""!'[“:5 DUAL 4-LINE TO 1-LINE DATA‘ 8541 53

SELECTOR/MULTIPLEXER

wwssewemar] NT4193

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATIONS
Each of thesa lithic, clata sab fmultipl 5 inE in-
varters and drivers 10 supply fully complementary, on-chip, binary B,F.W PACKAGE

decoding deta selaction 1o tha AND-OR-invert gates, Seperate strobe oe MM Ly AT e ——y STT

'aputs are provided for esch of the twe four-ling sections. L U . N
aanonnonnm

{hese data selectors/multiplexers sra fully compatible for use with U T T

mast TTL and DTL circuits. Each dlode-clamped input reprasants E

only one normalized Serles 64/74 load, and full fan-out 1o 1Q nor- -

malized Series 64/74 loads is availahie from esch of the outputs in —F

the low-level state. A fan-out to 20 normalizad Series 54/74 (oads Is

provided in the high-level state to facilitate connection of unused " .

inputs to used inputs. Typical power dissipation Is 180 milllwetts. o WE vl we W

Rasiator values in the OR function have been reducad to values used v L;‘[ [ lTl = U B

with Series 54H. This minimizes the capacitive effects of paratleling et L ee caTamt e e

the phase-splitter transistore anc reducas the propagation delay
times. The SE4153 is characterized for operation over the full mil-
itary temperature ranga of -56°C to 125% C; the N74183 is cher-
scterizad for operation from 0°C 1o 70°C.

TRUTH TABLE - % wn wn f e ¥ 1
ADDRESS DATA INPUTS STROBE OUTPUT 10—y
INPUTS |
a A co 1 c2 c3 G Y A
z bk,
X X X X X X H L . =
L L L x X X L L -r .
L L H X X X L H * ]
Liw | x] o] x| x L L ¥ L—{
L H X H X X L H
H L X X L X L L 4 — -
H L X X H X L H ’ é . T
H H X % X L L L ’ REMS s
Hln | x| x| x| L H _WL{
Addrags lnputs A and B ara common to both sactions. H = high &1 G | "‘
LOGIC DIAGRAM 7?;?

laval, L = low laval, X = irralevant. f

BrACAL 20— CaTa2 —— —A0DREI— ————DATAl——— oM g %r LA £ 00 -y E
CHARE) 63 A K1 oqn A A WiowT o Ig Ottt MHARE
" 0—y

nit [

e
v

ot

. "
™o
.
BuTRLE 2 ouThUT W
el . el

* 15 GTHER JILACIORIMLATIREER
HEE MWCTIONAL BOCK, BIATNENE

NOTE:
V =Veop bud Componant values shown ard naminal.
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DIGITAL 54/74 TTL SERIES = $54153, N74153

RECOMMENDED OPERATING CONDITIONS

854153 N74163
e | mom [ max [min | omom | max | YNIT
Supply Valtags Voo 4.5 [ 55 [4.78 5 6.26 v
Normalized Fan-Out from each Qutpot, N

High Legic Level 20 20

Low Logic Lavel 10 10
Oparating Frae-Air Tamperature Range, T -BB 25 126 0 25 70 i~

ELECTRICAL CHARACTERISTICS{gyar 1 tad op ing frea-pit ternperature range unless otherwise noted)
PARAMETER TEST CONDITIONS® MIN TYP** MAX UNIT
ViH High-evel input voltage 2 v
Vi l.ow-leve! input voitage 08 v
VOH High-level output voltage 3?3:‘;‘23 i ro':': : Eg-dtlu A 24 31 A
VoL Low-laval output valtage \\:ﬁ_c:omalc' Y{;E : 12:r;1A 0.2 0.4 v
Ity High-level input current leach input} xgg : mii' ‘V‘,: : g;‘\; 4? r::
L Low-level input current {sach input) Voo = MAX, V=04V -1.6 ma
los Short-circult output currant® Ve = MAX, is.‘.iﬁ:; j’g :gg mA
lceo Supply current, low-level autput Ve = MAX, 1571115533 gg gg . ma
SWITCHING CHARACTERISTICS, Voo = 5V, T4 = 25°C, N =10
FROM TO

PARAMETER {INPUT) {OUTPUTH TEST CONDITIONS MIN TYP MAX UNIT
PLH Data Y 12 18 ns
tPHL Data h g i5s 22 ns
tPLH Address Y - - 22 34 ng
tPHL Address ¥ CL = 30pF, AL = 400: 22 34 L
tPLH Strobe Y 19 30 ns

tPHL Strobe Y 15 23

" For conditlons shown as MIN or MAX, use the sppropriste value spacifled undar racommended operating condltions for the appilceble
davice typa.
++ All typlesl values ara at Vog = BV, Ta = 26°C.
1 Not mora than one gutpu t shouid be shorted at a time.
-




S94154
N74154

4-LINE TO 16 LINE
DECODER/DEMULTIPLEXER

siqnotics

564154—N,Q,F ¢ N74154—N

DIGITAL 54/74 TIL SERIES

PFIN CONFIGURATIONS

DESCRIPTION

The 64774154 decodes 4 binary-coded inputs to ane of 16 mutually

N,O,F PACKAGE

u

I

13

"

w

r

N

i

)

FII—II—II—]TII—!TFH—H—H—]H

£

Sews

exclusive outputs when each of the two strobe inputs are low. The
demultiplexing functicn is achieveéd by using the 4 input lines for

output addressing and data from one strobe input whila the other

strobe input is held low.

LOGIC DHAGRAM

wuTd

g
L

I

Y S B

—1 1 .

SRR AL LA

/

cureuTs

TRUTH TABLE

OUTPUTS

9 10 11 12 13 14 15

']

H
H
H

H
H

H
H
H
H
H
H
o]

H
H

INPUTS

D C B A

L L HL
L L HH

L H L L

L H L H

L H H L

L H HH
H L L L

H L L H

H L H L

H L H H
H H L L

HH L H

H H H L

¥ X X X

X X X X

X X X

L

L

H

H

G1| G2

High, L = Law, X = Irralevant

H=
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DIGITAL 54/74 TTL SERIES = §54154, N74154

ARECOMMENDED OPERATING CONDITIONS

sither strebe input

554164 N74154 UNIT
MIN NOM MAX MiN NOM MAX
Supply Voltags Ve 4.5 4] 5.8 4.76 3 5.25 '
Mormalized Fan-Cut from aach Qutput, N: Low logic fevel 10 10
High lagic lovel 20 20
Cparating Free-Air Temperature Range -65 125 4] 25 70 °c
ELECTRICAL CHARACTERISTICS (over recommended operating frae-air temperature range untess atharwise noted}
PAFIAMETER TEST CONDITIONS* MIN  TYP** MAX | UNIT
VIH High-leval Input valtage 2 v
ViL Low-level input voltage 0.8 v
Vcc = MIN, V|H =2V,
igh- I 24 v
VoH High-level cutput voltage Vi = 0.8v, lon ™ -800 uA
Voo = MIN, Vi =2V,
-laval output valte o4 v
Voo Low-lavel output valtage Vo= D8Y, lg, = 16mA
| High-tevel input current Ve ™ MAX, V| = a4y 40 A
IH feech input} Vg = MAX, V| = BBV 1] ma
Low-lavel input current
1 Vop = MAX, V) = 0.4V ~1.6 mA
I {each input} cc !
L. 1 v MAX Sh4154 -20 -56 mA
log Short-circuit output current oc N74154 18 -57
i v MAX 554154 34 49 mA
cc  Supply current cc N74154 34 56
SWITCHING CHARACTERISTICS, VOC =6V, Tp™ 26°C, N=10
PARAMETER TEST CONDITIONS ‘MIN  TYP mMAX | UNIT
Propegation delay time, jow- + ?-5
to-high-level output, f A,
PLH o-hig w? output, from o4 a6 e
B. €, or D inputs through 3
levals of logic
Propagation delay time, high-
to-low-level output, from A,
1 Cy = -
FHL B, C, or D lnputs through 3 L = 15pF, R =4008 22 33 ns
levels of lopic
Propagation delay time, low-
tpy 4 to-high-level output, from 20 20 ns
aithar gtroba input
Propagatian delay time, high- h
BHL to-low-leval guthut, from 18 7 "s l

* For condltloms shown as MIN or MAX, use the sporopriate value spacifisd under recommendad cparating conditions for tha appiicable

citcult type,
** All typical valuss mrs ot Voo = BY, T, = 268°C.
¥ Not mora than 0N output should be shorted at

tima,

211



SiljnELics

DUAL 2-LINE TO 4-LINE | S54155
DECODER/DEMULTIPLEXER | $54156

S64165—B,F.W » S54156—B,F W » N74155-E N74156-8

DESCRIPTION

These monalithic transistor-transistor-logic {TTL) circuits feature
dual 1-lina 1o 4-line demultiplexers with individual strobes and
common hinary-address inputs in a single 15pin package. When
both sections are enabled by the strobes, the commaon binary-
address inputs sequentially select and route associated input data to
the appropriote cutput of each saction, The individual strobes
permit gctivating or inhibiting each of the 4-bit sections as gasired.

Data applied to input §C is inverted at its outputs and data apptied
at 2C is not inverted through its outputs. The inverter foflpwing the
iC data input permlts use as a 3- to B-line decader ar 1- 10 B-line
demultiplexer without axternal gating, S2a typicsl applications data
and the truth tables for more details.

The 554156/N74155 circuits, with totem pole outputs, are rated o
fan-put to 18 normalized Series 54/74 loads in the [ow-level cutput
state, and 1o 20 leads in the high-level output state. The
$54166/N741588 circuits, with open-callegtor outputs, are reted to
sink 16 milliamperas at a low-level output voltage of lass than 0.4
volt. Input-clamping diodes are provided on all of thess circuwits to
minimize transmission-line effects and simplify system desigh.

LOGIC DIAGRAM

N74155
AL 54774 TrL senies | N74156

Typical power dissipation is 125 milliwatts. Typical average prop-
agation delay tirmas are 16 nanosecands through 2 tevels of logic and
21 nanoseconds through 3 levels of logic for the 854156/N74156.

The S84155 and S541568 are characterized for operation over the
fuil militery temperature range of -56°C to 125°C the N74155
and N74156 are characterized for apsration from 0°C to 70°C,

PIN CONFIGURATION

B,F W PACKAGE

ELEct DuTHITE
" o graDe et
WO M o o1 1 owm o w
Ol rrrd

]
T LT LT LT

a
R L T )

- fl

OATS STRREP SHLPET

2 10 IRy —
a

QUTPurE

atLect EELECY  DATA
BTROGE  DATS A [} i ATRCAE
0 A E "
| I
LM e an e Ty wa e v

2-132



DIGITAL 54/74 TTL SERIES = 854155, N74155, 564156, N74156

TRUTH TABLES

TRUTH TABLES (H = High Leval, L = Low Lavel, X = Irrelevant)

2LINE TO 4-LINE DECODER OR 1-LINE TO 4-LINE DEMULTIPLEXER

- INPUTS OUTPUTS INPUTS OUTPUTS
SELECT STROBE DATA SELECT STROBE DATA
B A 1G 1< 1¥0 1¥1 1¥Y2 1¥3 B A 2G c 2¥Y0 2¥1 2¥Y2 2¥3
X x H X H H H H X X H X H H H H
L L L H L H H H L L L L L H H H
L H L H H L H H L H L L H L H H
H L L H H H L H H L L L H H L H
H H L H H H H L H H L L H H H L
X X X L H H H H ® X X H H H H H
3-LINE TO 8-LINE DECODER TO 1-LINE TO 8-LINE DEMULTIPLEXER
INPUTS DUTPUTS
STROBE {0 (i (2) 2 ia) (5) 16) m
SELECT OR DATA
ot 8 A G1 2Y0 Y1 2v2 2Y3 1¥0 1¥1? 1¥2 1¥3
X X X H H H H H H H H H
L L L L L H H H H H H H
L L H L H L H H H H H H
L H L L H H L H H H H H
L H H L H H H L H H H H
H L L L H H H H L H H H
H L H L H H H H H L H H
H H L L H H H H H H L H
H H H L H H H H H H H L
T¢ = inputs 1C and 2C connected tagethar
= Inputs 1G and 2G connected togethar
RECOMMENDED OPERATING CONDITIONS
554155 N74155
UNIT
MIN NCM MAX MIN NOM MAX
Supply Voltage Ve 45 5 556 4,75 1] 5.26 v
Mormalized Fan-Out fram each Queput, N High logic level 20 20
Law fogic tevel 1c 10
Operating Free-Alr Temperature Range, Ty -55 25 125 1] 5 70 °C
[ 554156 N734156
UINLT
MIN nROM Max MIN NOM MAX
Supply Voltage Vo 456 g 6.5 4.7% S 5.26 v
Loww-level Output Current, lpy 16 16 ma
Operating Free-Air Temperature Range, T4 -85 25 128 a a5 70 °C
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DIGITAL 54/74 TTL SERIES m $54155, N74155, 554156, N74156

ELECTRICAL CHARACTERISTICS (over lod op ing freg-air P 8 range uness atherwise noted)
5564166,N74166
PARAMETER TEST CONDITIONS * ' UNIT
MIN TYP** MAX
Vil High-level input voltaga 2 v
ViL Low-level input valtage 0.8 v
Von High-level output voitage Vee = MIN. Vi 2V 2.4 | v
I gpy = ~BOORA
= . Vi =08V, ‘
YoL Low-level cutput voltage Yoo = MIN L 8 a4 ! v
Igg = 16mA
v, = MAX, = 2.4 40 A
lyn High-lavel input current cg ™ MAX V= 24y u
{apch input} Vcc =MAX, + V| = 5,5Y H 1 ma
Low-tevel Input current
L " putod Ve =MAX, V=04V 18 | ma
{aach input)
1 - -
los Short-cirquit output currari + Voo = MAX £64165 20 55 ma
N74156 -18 -57
554158 25 35
o Supply curvent Voo = MAX mA
MN74155 25 a0
ELECTRICAL CHARACTERISTICS (over r led aperating fres-air p 8 fange unless otherwiso noted}
PARAMETER TEST CONDITIONS * 56416874156 uNIT
E . MIN TYP=* MAX
Viy  High-evel input voltage 2 v
YiL Low-leval input voitage 0.8 1Y
lon Hipgh-level qutput current Veg = MIN, V= 2y, 260 A
VOH =BGV
VgL  Low-lsvel quiput voltege Ve =MIN, V) =08Y, 0.4 v
igL = 1Bma
High-level input current Voo = MAX, V=24V 40 A
H {esch input) Voo mMAX, V) =55V 1] ma
he Low-lavel input currant Vo = MAX, V) =04V Y A
{each input)
oo Supply current Vep = MAX 554166 5 36 A
N74156 25 40
SWITCHING CHARACTERISTICS, Vcc LR TJ\ =-25°C, N = 10
PARAMETERS FROM TO LEVELS TEST SE4155 854156 UNIT
[INPUT] [QUTPUT) OF LOGIC | CONDITIONS N74155 N74156
MIN | TYPF |[MAX | MIN| TYP |MAX
A,B2C,
1 Y 2 13 18 23
PLH 16,0r2G 20 ns
t A.B.2C, Y 4 ¢ = 15pF 18 27 20 30 s
PHL 1G.0r2G L P
tpLH AorB ¥ 3 Ry = 4008 2t 32 23 34 ns
tpyL AorB ¥ 3 21 3z 23 34 s
taLH ¢ ¥ 3 16 24 18 27 s
UL 1c ¥ 3 20 30 22 33 ns

* For conditions shown a1 MIN or MAX, use tho appropriate valug specifled under recommended opersting conditlons for tha appllcabla
device type.
** All typlcal valuss are at VCC = BV, TA = 2g°¢.
t Not more than one outpurt should ba shorted at a 1Tme,

i tp| 1y = Propegation delay time, low -m-high-lwal ocutput
tpy = Propagation detay time, high-to-low-level output
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DIGITAL 54/74 TTL SERIES m 554155, N74155, 554156, N74156

TYPICAL APPLICATION DATA

The 564165, N74155, 554166, or N74756 may be used as a dual
2ine to 4dine decoder ¢ & 1-line to 4-ine demultiplexar. These
applications are identicat except as follows:

Whan dacoding, the 2-line cede is applied to select inputs A and B.
The 4lina output section (10, 1Y1, 1¥2, 1¥3} is snabled by
taking strabe 1G low and input 1C high. The other 4-line cutput
section (2Y0, 2¥Y1, 2¥Y2, 2¥3) is enabled by taking both strobe
2G and input 2C low. Nota that the separate enebla lines parmit the
user complete flexibility in decoding at eithar or both of tha out-
put sections. The strobe also parmits cascading and allows disabling
of the circuits until the addressing transients have passed.

When demultiplexing, the serial dava is applied to the data inputs
1C and 2C and distribution to the cutputy i controlled by the A
and B soiect inputs. Again, the separate strobe Inputs, 1G and 2G,
permit demultiplexing to occur at sither or both cutput sections,
and cascading.

Any of these circuits may also be used as a 3-line to 8-line decader
ar a ¥-fing ta 8-line demultiplexar.

When used as & decoder, data inputs 1C and 2C are connected to-
gether and serve ag the third (C} select line. The strobes sre also
connected together and are used for enabling andfor cascading.

When used as a demuitiplexer, the common strobe ling serves as
the deta input.

B

DUAL 2-LINE TO 4-LINE DECODER/1-

TO 4-LINE DEMULTIPLEXER:

554155, N74165, 564166, N74156

VD 371 1Y TR a1 INT e

3LINE TO 8LINE DECODER/1-
TO 8-LINE DEMULTIPLEXER

554165, N74155, 554158, N74166

Akl W VIR

B S 1

|
|
|
|
|
|
|
|
[

caTe T ADCMERS FELEST
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Ei!llll!ti[:ﬁ QUADRUPLE 2-INPUT DATA | 54157

 SELECTOR/MULTIPLEXER | 554158

SE4167-8,F W o N74157-8,F« ssa168-8,£ w o v7arse—s.F | NT4157

pigiTAL 54,74 TIL series | N74158

DESCRIPTION PIN CONFIGURATION
The 554157/N74157 and S54158/N 74158 are identicel with the
uxception of the S54158/N74158 being inverted. These devices are B,F, W PACKAGE
logical implementations of & four-pole two-position switch, with NN — J——
the pasition of the switch being sot by the logic levels supplied ta b I R A T
the one select input, Both pssertion and negation gQutputs are Nnoonnonn
provided, The enabla input {(E] is activa low. When it is not acti- T T 1T T 1 1
vated the negation cutput is high and the assertion cutput is low AT
regardless of all other inputs. The devices provide the ability, in ong o )v
package, to select four bits of either data or control from twe W W . om v
sources. By propar menipulation of the inputs, it can gensrata four T T L [ | T
funciions of two variables with one variable common. Thus any 707 U 0T LT OT
number of random topic elemants used to generate unusual truth [ A -
tahles can be repiaced. Al outputs are low when disabled {enable T — T —
high}. Both inputs and outputs are buffered.
S54/M74157 | 554/NT4158
TRUTH TABLE TRUTH TABLE
INPUTS OUTPUT INPUTS OuTPUT
STROBE SELECT A B Y STROBE SELECT A B Y
H X X X L H X X X H"
L L L X L L L L X H
L L H X H L L H X L
L H X L L L H X L H
L H X H H L H X H L
LOGIC DIAGRAM LOGIC DIAGRAM
S54/N74157 SBA/NT4158
14 2
1}
i b
LCI.Y
I_'
20 o r
L] ™
14
*® o At
cH!'I 1 3 111 I
2] ]
ol E 1L b
3B e -— ® O —
" cﬂal 'l . clldl r
M na
13 ax 1 hid
- 48 Or
seLeer o FDO— SELECT OﬂDCH'-DO—
STROBE 0‘-—“‘;—&-— STROBE il
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DIGITAL 54/74 TTL SERIES m 854157, N74157, S54158, N74158

AECOMMENDED OPERATING CONDITIONS

| $54167/58 N74157/68 uNIT
MIN NOM MAX MIN NOM MAX
Supply Voltage Ve 4.5 B 55 4.75 5 5.25 v
Normalized Fan-Cut from each Output, N
High Logic Level 20 20
Low Logic Level 10 10
Operating Frea-Air Temperature, T 5 -B5 25 125 o 25 70 °c
ELECTRICAL CHAHACTERISTICS (over operating free-ait temparatura range unless otherwise noted!
554157/68 N74157/68
*
PARAMETER TEST CONDITIONS MIN | TYP** | MAX |MIN | TYP™ | MAX UNIT
Vil Hiph-lavel input voltage 2 2 v
WL Lowy-level input voltage 0B a.8 v
W) Input clamp voltoge Yoo = MAX, )= -12maA -1.5 -1.5 W
Voo = MIN, Ve = 2V, 24 24 v
VaH High-level output voltage VL = 0.8V, loH = -800kA ! !
Voo = MIN, ViH T 2V,
VoL Lowlevel autput voltage V'I:l?= 0.8 'Cl,‘t D 16ma 0.4 ) 0.4 v
Input current at maximum _ _
I input voltage Voo = MAX, V| =55V i 1 maA,
nH High-level input current Voo = MAX, V| =24V 40 40 LA
L Low-level input current Voo = MAX, V=04V -18 -1.8 mA
tos  _hortcuitoutput Vog = MAX -20 55| -18 55| ma
lec Supply current Voo = MAX 30 48 30 43 mA,
SWITCHING CHARACTERISTICS, Vo = 5V, Ty = 25°C, N =10
PARAMETER FROM TO TEST CONDITIONS MIN TYP MAX UNIT
teHL Data Ourtput g 14 ns
tPLH Data Qutput Cy_ = 18pF, R =400 9 14 ns
PHL Enable Any Output 14 21 ns
tpLH Enable Any Output 13 20 ns
PHL Selact Any Output 18 a7 ns
PLH Salact Any Outpug 15 23 ng

* For conditlans shown as MIN or MAX, usa the appropriate value specifled under rocemmended operating cenditions for the applicable
device type.

"* All typical values are at Voo = BV, Ty = 25°C.
T Not mora than gne cutput should be shorted at a time.
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5 - SYNCHRONOUS 4-BIT COUNTER | $54160 N74160
SHNPLCS $54161 N74161
E54160-5,F,W « 5541618, F W « 564162_B.F w e soateao.rw | $54162 N74162

N74160-B,F » N74181—B,F ¢« N74162--B,F » N74162-B,F

pisiaL 54,74 T series | S94163 N74163

DESCRIPTION PN CONFIGURATION

Thase synchrenous, presattable counters feature an internal cerry

look-aheat] for spplication in high-speed counting schemes, The B,F.W PACKAGE
554160, 854162, N74160, and N74162 ar2 decade counters and the

554161, 554160, N74161, and N74163 are 4-bit binary counters. o

Synchronous operatian is provided by having all flip-flops clocked N et
irnultan: 1 thy ut] EOingi ith sach L I L I
Zther w:::ss: is:stru::e;h:yothepu:;u:lt-a:::bleoln;:tesn;n\: ::tarncal O mrrr

gating. Thiz mode of operation eliminates the output counting

spikes which are normally associated with asynchronous (ripple Ca 4, B4 B¢ oo

clock) counters, A buffered clock input triggers the four J-K master-
slave flip-flops on the rising {positive-going} edpe of the clock input LOAD
waveform. e

L & L3 L]
All input.s srs‘ d'!oda-clamped tf" minimize transmissian-ling sﬂ‘gcts, T] lL !|_| [L RN lL
thersby simplifying system design, A full fan-out 1o t9n normalized T S R
Series 54/74 loads is available from gach of the autputs in the low- freen e e T
level state, A fan-out ta 20 normalized Serias 54774 (nags is providad OATA INFUTS

in the high-level state to facilitate connection of unused inputs
and power dissipation is typically 325 miliiwatis.

LOGIC DIAGRAM

564160/N74160 SYNCHRONOUS DECADE COUNTERS
(554162/M 74162 synchronous dacada counters are simjlar; howaver

the clear is synchronous 85 shown for the S64163/N74163 binary
counters).

ALE
camAY

- Y o [
? 9 g g
I .
, L] % ) £
CLEAR 0 cunan B CLEAR [ CLEAN By
4 OeoH K 4 Gmck x 1 amE K 3 coe w
0 8
4 ]
et
Cuean
LOAD paTe & BaTa b BATag SLEEK  DATAED cuyNy

ol
abnii g A EWABLE 1
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DIGITAL 54/74 TTL SERIES = $54/N74160, S54/N74161, 554/N74162, S64/N74163

LOGIC DIAGRAM (Cont'd)

S54163/N74163 SYNCHRONOUS BINARY COUNTERS
S54161/N74161 synchronous binary counters are similar; however

the clear is asynchronous as shown for the 864 160/N 74160 decade
countersh.

AIPLE
i 9 piany

e

1 s w . Coote W i CLEE - reocT W

QF f [ ﬁl .
1 Jﬁ !
LOa]  CIFAR n:':.n D!‘I}na oaTac CLYCE W:N' DATAD f"!l.l-:
RECOMMENDED OPERAYING CONDITIONS
§64160, 564161 N74180, N74161
554162, 554163 N74162, N74163 UNIT
MIN NOM MAX MIN NOM MAX
Supply Voltags Voo 4.6 B 5.6 4.75 [ 5.25 v
Mormalized Fan-Out from each Qutput, N: High logic leval 20 20
Low logic laval 16 10
Input Clack Fragquency, Fy o o a 25 a 25 MHz
Width of Clock Pulse. ty, cigck) 26 26 ns
Widith of Clear Pulse, . |slenr 20 20 ns
Satup Time, teatup’ Data Inputs, A,B,C,0 15 16
Enabie P 20 20
Load 15 15 ns
Clasr 20 20
Hold Tima at any Input, t, 14 a o ns
Operating Frea-Air Temperature, Ta =56 25 \ 125 1} 25 70 “C
ELECTRICAL CHARACTERISTICS (over r lod operating free-air perature range unless otherwise specifiad)
564164(,554161 N74160,N74161
PARAMETER TEST CONDITIONS® 554162,554163 | N74162,N74163
! . MIN | TYP**| MAX |MIN [ TYP*®| MAX |UNIT
VH High-lavel input valtage 2 ry . v
VL Low-level input voltage Voo = MAX, 0.8 08 v
V) Input clamp voltage Voo = MAX, I} = -12ma, -15 -1.8 W
. Vo = MIN, VIH =2V,
YoH High-leve! cutput voltage V?I::= 08V 'OI: = _BOORA 2.4 2.4 v
W, = MIN, VIH = 2V,
VoL Low-level cutput voltage VF|?= 08V, IO'E - 18mA a4 a4 W
Input currant at maximum - -
1 input voltage Voo = MAX, Vi = 6.6V 1 1 ma
High-leve! Clock or enable T _ _ 80 a0
liH input current  Other inputs Ve = MAX, Vi=24v 40 an | PA
Low-level Clock or enakle T -3.2 -a.2
e input current  Othar inputs Vee = MAX, Vi =04V -1.8 -16 mA
tos Short-circuit output surrent’ Voo = MAX =20 -B7| -18 -67 ma
Supply current, ali outputs high | Voo = MaX, See Nara 3 59 85 89 o4 ma
locL Supply current, all outpuls [ow Voo = MaX, See Noe 4 [ZX] 91 63 1im mA,
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DIGITAL 54/74 TTL SERIES m $54/N74160, S54/N74161, S54/N74162, S54/N74163

SWITCHING CHARACTERISTICS, Vo =5V, T4 = 25°C, N = 10

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
frnax Maximum input clock freguengy 25 32 MHz
Propagation delay time, low-to-high-tevet
Ly 23 35
carry output from clogk
s
Prapagation delay time, high-to-lgw-level
tRHL 23 35
carry output from clack
Propagation delay tirme, love-to-high-level
tpLH 13 20
Q outpur fram clock
G =15pF, Ry = 4000 ns
Propagation delay time, high-to-law-level
tpHL 158 23
O output frem clock
Propagation delay time, low-to-high-|evel
tpLH 8 13
carry output from enable T
ns
Propagarion delay time, high-ta-l ow-levsl
tpHL 10 15
carry output from enable T
Propagation delay time, high-to-tow-level
1 20 a0 ns
FHL
QA output from clear

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating canditlans for the applicable
devica type.
** All ryplcal veluses are at VCC = BV, TI|Q = 25°¢C,
T Nat more than oné output should be shorted st 8 time.

MOTES:
3. lpopy it messured with the load input high, then again with the load input law, with alt othoer inguts high and all outputs apen,
4, |y 18 measured with the clock input high, then again with the cioek input low, with all ather inputs low and all outputs open.

TYPICAL CLEAR, PRESET, COUNT, AND INHIBIT SEQUENCES FOR 54161, 74161, 54163, 74163 SYNCHRONOQUS BINARY COUNTERS

Hiustrated balow i the foligwing ssquence:
1. Clear putputs to zero,
2. Praset to binary twalve,
3. Count to thirteen, fourteen, fifteen, zera, one, and two.
4. Inhibit.

CLEMA 19181 N8

CLEAR 30470201 1820

Loan

a

OATANPLTE
e

! ' {AAVNEHADNOUS!

'
| T

L

. S

I - ---ZZ:-ZzZ:IZ:Z
! .

EMAHLE ¢ I

ENANLL T :. | I + 1
wZZIdi Ll

1
1
1

1

o‘ 4 v
w ZZC3 T T
Sbeefedill pa E—

canmy

aumLTE

DBUNT et
CLEAR PRPIET
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DIGITAL 54/74 TTL SERIES m §54/N74160, S54/N74161, $54/74162, S54/N74163

TYPICAL CLEAR, PRESET, COUNT, AND INMIBIT SEQUENCES'FOR 541840, 54182, 74180, 74162 SYNCHRONOUS BINARY COUNTERS

{llustrated below is tha followling saquenca:
1. Clear outpuis to zarg,
2, Preset to BCD seven.
3. Count to gight, nine, zero, one, two, and threa.
4. Inhigit,
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DIGITAL 54/74 TTL, M3l SERIES » $54160, $54162, N74160, N74162

PARAMETER MEASUREMENT INFORMATION

ELOCH HeT

laet et

| U irmmmrraiagag | Imamrem ol

[
1 ,.._-?_ [y RN B T
ll . 1 [ e TN

UTRT 0y 1 X e 10w
1 | e————— o — -~ "L
3 :
3 L-——IL - =k~ "
| [ Q=SS S
: b - Ve
‘s I
! 1
1 | L i,
'I [ e
I
! 1 ! 14
1 ] i o
oo ! | e
! |
e
|
L
1
CARNY BITRIT w
¥ ¥
YOLTAGL WAVEF OAvE

NOTES:

A. The input pulses are supplled by a generatar having the following characteristics: 1. < 10ns; 1, & 10ns. PARA & 1 MHz, duty cycle & S0%,
Zout ™ B0, Vary PRR to maasurs fmax‘

8. Outputs Qp and carry ara testod at 410 far tha 564164, 554162, N74160, and N74162, snd Bt
ang N74163, whaera T, is the bit time whan all outputs ara law.

N+ 16 for the 564161, 554163, N74161,

ELOCK INUT
(LRI
LT

CLERR IUT

DAL LT

ORIA wwuTH
0T it

Ty i By SR
-

Qg mrd G CHITPUTE
A

ANATLE RN ENARE T

Y

UG Tt
E AT H
AL TN

ooy
WA N
Oy, sag SuTRTE

WOLTATE WAVEPOAME

NOTES:

A. The input pulsas are supplied by & genaratar having the following charectaeristics: . € 10ns; 1; < 10ns; PRA < 1 MHz, dury cycle & 50%;
Z e = 5042

B. Enabta P and snapla T satup times ara meaasurad at T, = 0.
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DIGITAL 54/74 TTL SERIES m 854/N74160, S54/N74161, $b4/N74162, 354/N74163

TYPICAL APPLICATIONS

WAD & 8 & O Lem 4 B B D DR WG A4 8 C O ToAG 4 8 ¢ O
uusrﬁal{ Cep — Gep igp
HIGH " .
b 4B SEAIEY 74160 SERIEE
THCoLMY GeT TrguwteR TC Ser Cggumten . S GUNTER T G %t Tcoumwrer POFT
ELBEK CLOCK CLOCK CLOEK CLUCK
gLEar Ga 9p Gg d cLesn B O e Op cLEan 9a Og fe Op ceEan 9s O Op Op cuEan O Op Og O T T
LT T I IR aTaars
auace
MULTISTAGE SYNCHRONOUS COUNTER EXPANSION
LOAD & D ¢ D LoAD A4 B ¢ D 4D A B ¢ B e 4 B € 0 0eD A G C D
N“‘Isl‘i-llglE( CEF Cer e cer 7 “Ev ElaﬂﬂrﬁﬂNT
180 SEMIES 4150 SERIES . +4180 SERIES || S
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£LCK CLOEGK —{vioek cLoge —] €LocK 707401
(CL&R iy dp e dp cLEns o Ug Up Op [cuean 9a % Oc 9p cLEAR [ Uy Up Op tLEaf 9a O 9 On
LLOK -
HIGH SPEED MULTISTAGE SYNCHRONOUS COUNTER EXPANSION
. PROCAAM HITH N5 POMPLEMBENT
LEB g
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[] ) LoAD b ) L LOAD Loac
anlgﬁ{ Cpp Cep Cgp L, A
] TaNEQNE2 AL 16018 AE AN MG 41800182 R
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—
|
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Sinotics

S04164

BIT PARALLEL-OUT SERIAL
SHIFT REGISTERSl

N74164

S54164—A,FW » N74164-AF

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATIONS
These B-bit shift registers featurs gated serial inputs and an asyn-
chranous clear. The gated serial inputs {4 and B} permit complete WFPACKAGE
control over incoming data a3 a low at either {or both) input(s) nutheis
inhibits entry of the new data and resets the first flip-flop to the iow Yoz oy Gg @y D TEuten ouor
lgval at the next clock pulse. A high-lavsl input enabies the other oMM n
input which will then determine the statz of the first flip-flop. Data | ! [ ‘ l
at the serial inputs may be changed while the clack is high, but anly
infarmation meeting the setup requiraments will be entared. Clock- e e e e s
ing ogcurs on the |ow-to-high-level transition of the clock input. . face
All inputs are diode-clamped 10 minimize transmission-ling affects, B da Os G G
and ore buffered 1o represant only one Series 54/74 load which J ‘ | | ‘
simplifies system design. Power dissipatian is typicaily 21 milliwatts
per bit, Maximum input clock frequency is typically 36 megahertz. ITl ITI |_’.| ]Tl |Tl ITI l—:[
P B, O Ty Cg o, GhD
The 554164 is characterized for operation over the full military FIRIAL TS auTreTs
terrperature range of -55°C to 126°C; the N74164 is character-
ized) tor operation from 0°C to FOUC. AF PACKAGE
TAUTH TABLE o
. R A s
SERIAL INPUTS A AND B [ 1y ririri
INFUTS | OUTPUT [
AT AT‘ +1 Op Oy OF Oy CLEAR
tt‘l n " CLoLK
A a Op ‘_ B G ot W o
H H H [t T 1 ]
L H L LILPLT oIt Lt
Hoou]oL NI S Y
L L L EERIAL 1NPLITE TUTRUTE
LOGIC DMAGRAM
auther oueyT QuTRRE UTRUT ouTRIT TRLT QUTRT AUTPUT
o o o5 L g oy
) | 1 3 nF-L B | t |
ELBcK < cLock e crocn CALOCH CLaCH
m g L oy
ELEAR =1Ll CLEAA CLEAR CLIAN
‘:'L Btk CLERN
SEMsAL INPUTE
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DIGITAL 54/74 TTL SERIES  S54164, N74164

RECOMMENDED OPERATING CONDITIONS
—

s64164 N74184
UNIT
MIN NOM MAX MIN NOM MAX
Supply Voltage Vee 45 1] 5.5 4.75 & 5.25 v
Normahized Fan-Qut from sach Qutput, N High logic lavel . 10 10
Low logic tevel 5 5
input Clock Freguency, 1o 401 1] an o 25 MHz
Width of Clack or Clear tnput Pulse, 1, 20 20 ns
Data Setup Time, toetup 15 15 ng
Cata Hold Time, t, .4 L} Q s
Operating Free-Air Tomparatuare, T a -85 25 125 ] 25 0 *C
ELECTRICAL CHARACTERISTICS {ouar recommended operating free-air temperalure ranga unless otherwise noted) N
554164 N74164
PARAMETER TEST CONDITIONS * UNIT
MIN TYP** MAX MIN TYP** MAX
VlH High-level input voltage 2 2 v
E VL Loww-leval input voltage 08 ] W
i Ny (nput clamp voltage Voo = MAX, 1) = -12mA -15 -t.56 W
_ Vg = MIN, Vi = 2v. v
Vo High-level output voltage v, = 0.8V, Loy = -400uA 2.4 2.4
Vog = MIN, Vo 2V,
VOL Lowv-level output voltage V|, = 0.8V IOL - BmA 0.4 0.4 W
" Input current at maximum VCC = MAX, V) = 5BV 1 1 ma
input voltage
I High-lave! input currant Yoo = MAX, V) =24y 40 40 ua
UTH Low-{avel input current Ve * MAX, W) =04y -1.6 -18 ma
Iog Shart-cireuit output | Yoo = MAX =10 -27.6 -0 -27.5 mA
current T
v = MAX Vi " 4V 30 30
[+ 4 Helock}
lcc  Supply current See Note Vi (clack] = 24V 37 54 37 54 mA
SWITCHING CHARACTERISTICS, Voo =5V, Ty = 2%°C.N =5
PARAMETER TEST CONDITIONS MiIN TYP MAX | UMIT
frm“ Max irmum ihput count freguancy CL- 18pF 25 36 MHz
Propagation dalay time, high-to- C, = i6pF 24 38
pHL {ow-level Q putputs from clear ns
nput Gy = S0pF 28 42
Propagation delay time, 1ow-10- G - 1B6pF 8 17 27
toL high-level Q outputs from clack ns
input € = 50pF 10 20 30
Propagation delay time, high-to- Cp = 15pF 10 21 32
oL law-leval Q outputs from clock s
input Cy = bOpF 10 25 37

* For conditions shaown as MIN or MAX, usa the apprepriate value specified under recammandad oparating eonditions far tha applicable
davice type. B

** Al typical values are at Voo = BV, Ty - 28°¢,

T Mot mere than two putputs should e shorted at g time.

NOTE * 'Cr‘ is measured with oulputs open, serial Inputs grounded, and a memantary ground, then 4.6V, applied ta clear,
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DIGITAL 54/74 TTL SERIES m 554164, N74164

TYPICAL CLEAR, INHIBIT, SHIFT, CLEAR, AND INHIBIT SEQUENCES

nma |
TR

TUTRUTE

GLesm ELtan

PARAMETER MEASUREMENT INFORMATION

R
h
\

' e g v
cLean | !
FULM (L .y

GENERATOR

RN G L "

h
1
: [ - B
: . ' I i £
. 1 | [
e : 1w L 1. v
CENIARTER | 4 1
AN & 1w H ! e e v
LORIAL INFUTE ! ey i e e
A ANC 8 PULLL ! i Pl 1= T = o
GENIRATOR ! 4 7 1 1y
PR < 1 ] | (2] e 7 164 T AL
! 1 ' I
4 [E—— = ----
[N S bt WL
T i
|
[y 1w

WOLTADE AAVERTAN

NOTES: A. The pulse generators fieve the fellowing charactaristics: £ < 1008, 15 < 10ns, duty eycle 5 50%, 2, = 500,

B. €y includes probe end Jig capacitance,

C. All dicdes ars 1N3084,

= QA output is illugtrated. Relationship of serial input A and B dgata 1o other 3 autputs |s illustrated |0 the {ypical shift sequance,
E

. Outputy gra 58t to the high level prior 1o tha measurament of oL fram tha clear Input.
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Ei!lﬂlltil}ﬁ PARALLEL-LOAD 8-BIT SHIFT REGISTER‘ ﬁgi} g g

DIGITAL 54/74 TTL SERIES

DESCRIFTION PIN CONFIGURATIONS

The SE4165 and N74165 are 8-bit serial shift registers that shift
data to the right when ¢locked. Parallel-in access to each stage is
made available by eight individual direct data inputs which arg an-
abled hy a low level at the shift/load input. These registers also
fegture gated clock inputs and complementary outputs from the

8,F.W PACKAGE

eighth bit. oo Y et outen
Vor InMET g [] [] A pOr e

Clocking is accomplished through s 2-input positive-NOR gate, Lo s

permitting ong input to be used a5 a clock-inhibit function. Haid- NNEERENESES SEN

ing either of the clock inputs high inhibits clocking, and holding J: -1 ‘ ‘

either clock input low with the logd input high enables the other Dok @oc 8 PERIAL

clock input. The cleck-inhibit nput should be changed to the high
level only while the clock input is high. Parsllel Ioading is inhibited
8 tang as the load input is high. When taken |ow, data at the par- -
allal inputs are |oaded directly into the registar independently of
the state of the clock.

All inputs are diode-clamped to minimize transmisslon-line effects, mfm c;;cl:
thereby simplifying system design. Power dissipation is typically 210 s PARALLEL weUTE
milliwatts and maximum ingut clock frequency is typically 26 meg-
ghertz. The 5541850 is characterized for operation over tha full mil:-
tary temperature rangs of -55°C to 125°C; the N74165 is char-
acterizad for vperation from 0°C 1o 70°C.

LOGIC DIAGRAM

mARSLLIL INITS

A A

FRERNT FRHEET
OUTHIT
—1 ' Jotupr
=] cLucK
i autmrl
3 T ] [ M H»:“
CLEAR CLEAR Gl EaA

i

|
T

ATRIAL WRUT ELOER  CLotn ATALOAD

I
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DIGITAL 54/74 TTL SERIES w $54165, N74165

RECOMMENDED OPERATING CONDITIONS

554165 N74186 T
MIN NOM MAX MIN NOM MAX
Supply Voltage Ve 4.5 5 5.5 4,75 s 5.26 v
MNormalized Fan-Out fram each Output, N:  High logic levat 20 prail
Low logic level 10 10
Input Clock Frequency, o . a 20 a 20 MHz
Width of Clack input Puise, tolelock) 25 25 ns
Width of Load Input Pulse, £, 1080} 15 15 ns
Clock-Eneble Setup Time, tatup 30 30 ns
Parallel Input Setup Yima, Latup 1Q 10 ns
Serial Input Setup Time, tarup 20 20 ns
Shift Setup Time, Yetup a5 45 ne
Hold Time at any Input, t4 L] 1] ns
Operating Free-Air Temperature, T -55 % 126 a » 70 o
ELECTRICAL CHARACTERISTICE |over recommanded operating free-air tomperature rangs unless ‘otherwise noted)
. 854165 N741865
PARAMETER TEST CONDITIONS MIN | TYPI] MAX MIN | TYPT MAX UNIT
Yy High-tevel input voliege 2 2 v
ViL  towleval input voltage . 0.8 a8 W
Vi Input ¢lemp voltage Voo = MAX, || = -12 mA -15 -15 v
- Ve =MIN, V=2V, 24 24 v
Vop High-level output voltage \r‘“_ - 08V, IOH - -80D pA
. Vee ® MIN, vy =2v, 0.4 0.4 v
VOL Low-level output voltags v||_ - D8 v, lOL - 16 mA
Iy Input current Bt maximum ~
input voltage VCC = MAX, V1 = 6.6V 1 1 ma
| High-level input Load Lnput 80 80
IH  current Other inputs | Vg = MAX, V| =24 ¥ 40 40 WA
Low-level input Load ingut W = MAX, V, = 0.4 v 3.2 -3.2
I8 current Othar inputs cec XYy 1.6 1.6 ma,
lpg  Short-circuit output current t Ve = MAX -20 -565 ~18 -85 mA
leg  Supply curvent Voo = MAX, See Note 42 -] 42 63 ma
SWITCHING CHARACTERISTICE. Vo =5V, Ty = K°C,N=10
PARAMETER o, OUTPUT} TEST CONDITIONS MmN |TYe | max | umiT
f 20 26 MHz
e 21 3
oL Load Any 27 40 ns
PLH Clock Any GL=15pF, Ry =400 Q0. 1’1 27 ne
oL 21 34
Ly " 20
PHL H Gy 24 a6 ra
PLH _ 18 27
TRHL H Qy 18 27 ns

NOTE :  With the autputs oper, clock inhibit and shift/icad at 4.5 V, and a clock puiss applied 1o the clock input, lpg s mansurad tirst with
the parallal inpute at 4.5 ¥, than with the parailel inputs grounded.
* For conditions ghown ae MIN or MAX, use tha sppropriata velue gpecified under racommended aparating conditfons for the spplicabla davice
ype.
Tan typical velues are st Voo =GV, Tp= 26°C.
T Not mara than one cutput should ba shortad at & tima.

fmnx = Maximum input count frequancy

L= FPropagation delsy tima, Iow-1o-high-lavel output
oy = Fropagation dalay tmae, high-to-low-lavel output
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Ei!'lll!tiﬂﬁ  8.BIT SHIFT REGISTER | $54166
. srarones| N14166

DIGITAL 54/74 TTL SERIES

DESCRIFTION PIN CONFIGURATIONS
These B-bit shift registers are compatible with most other TTL,

DTL, and MSI togic families. All inputs are bufferad to lowar the B.F.W PACKAQGE

drive requiremants to one normalized Series 84/74 loed, and input

ctamping dicdes minimize switching translents to simplify system

design. Maximum input clock frequency is typically 36 megehertz

and powor dissipetion s typically 360 mW.

All Series 54 devices are characterized for operation over the full P PaRALLEL TE
military temperature range of -55°C to 125°C. Series 74 devices N Y e
are characterized for operation from 0°C to 70°C, Mom oW omouwomo oo

These parallel-in or sarial-in, serigl-cut shift registers have a com-
plexity of 77 equivalent gates on a monaiithic chip. They featura
gated clock inputs and an owverriding ¢lear input. The parallgin
or seriel-in modas are established by the shift/load Inpﬁt‘ Whan
high, this input enables the serial data input and counles the aight
flip-flops far serial shifting with each clock pulss. When low, tha
parailel (brogdside) data inputs are enablad and synchronous loading
ocours on the next clock pulsa, During parallat loading, serial data
flaw is inhibited. Clocking is accomplishad an the low-te-high-level
adge of the clock pulse through a two-input positiva NOR gete
parmitting one input to be used es B clock-analle or clock-inhibit PARBLLIL WY
function. Holding either of the clock inputs high inhibits clocking;
holding sither low enables the other clock inpot. This, of course,
allows the system clock to be free-running and the register can ba
stopped on command with the gate input. The clock-inhibit input
should be changed t¢ the high lavgl only while the clock input iz
high. A buffersd, direct clear input overrides all ather inputs,
including the clock and sets all flig-flops to zero. Average power
dissipation per gate is typicaly 4.7 mW.

cLooK
WHIAIT £LO0K

i

LOGIC DIAGRAM

> H D e R [t D> b
et e e it e I
{ T 1 1 1 — 1
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DIGITAL 54/74 TTL SERIES m 854166, N74166

RECOMMENDED CPERATING CONDITIONS

854166 N74166 UNIT
MIN NOM MAX MIN NOR MAX
Supply Voltage Yo 4.5 5 5.5 4.75 5 528 v
MNormalized Fan-Qut from each Output, N: High logic level 20 20
Low logic level 10 10
Input Count Frequency, feount o 25 L 28 MH.
Width of Clock or Clear Pulse, ¢, 20 20 ns
Mode-Contral Setup Time, rsetup 30 20 ns
Data Setup Time, tsetup 20 20 ns
Hold Time &t any Input, thold o] G ns
Operating Free-Air Temperature, Ty =55 5 125 a 25 70 °c
ELECTRICAL CHARACTERISTICS {over racommended operating frea-air tomparature range unless otherwise notad)
PARAMETER TEST CONDITIONS * SEA186 N74166
MIN | TYPR| MAX | MIN |TYPH MAX unIT
Vg High-level input voltage 2 2 Vv
Vi Low-level input voltage a8 QB v
V| Input clarmp voltage Yoo = MAX, I = -12mA -1.5 -18 v
Voo =MIN, V=2V,
ighe . 34 v
Yau High-level output voltage Vi = 08V, IoH = ~800uA 24 2
VCC=MIN, V|H=2V.
- | G4 0.4 v
VoL bow-tevel output voltage V)L - 0.8V, oL - 16mA
I I 1 rent at m
] .npu curren maximu Vcc - MAX, V| - 5.6V 1 1 ma
input voltage
hu High-lavel input current Yoo = MAX, V= 2.4V 40 40 uA
I Low-level input current Yee = MAX, V) = 0.4y -1.6 -1.6 ma
1 Short-circuit cutput
0s et outhd Voo = MAX -20 57 | -8 -57 mA
current
loe  Supply current Yoo = MAX, Table Balow 721 104 721 116 mA
SWITCHING CHARACTERISTICS, Vcc = BV, TA =25°C,N =10
PARAMETER TEST CONDITIONS MiIN TYP MAX UNIT
finax Maximum input count frequancy 25 a5 MH:
Propaepation delay time, high-1o-
TPHL {ow-level output from clear 2 36 ns
C, =15pF, R, =400
. Fropagation delay time, high-1o- L i L= B 20 30
FHL low-level output from clock ns
Propagation delay time, low-to-
PLH igh-lavel output from clock 8 17 % n

" For condltions shown as MIN or MAX, use the appropriate value spociflad under recommendod aparating conditions for the applicabla

davice type,
“* All typlcal valuss ara at VCC = 8V, TA - 26°¢C,
1 Not mora than one autput should ba shorted 8t a tima.

TEST CONDITIONS FOR Jpp {all outputs are opan)

TYPE APPLY 4.5V

FIRST GRQUND,
THEN APPLY 4.5V

GROUND

554166, N74168 | Senal Input

Clock

Al other inputs
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SiNDLCS

4x4 REGISTER FILE| 54170

DESCRIPTION

The 54170 and 74170 MSI1 16-bit TTL roglater files incorporata
tha egquivalent of 98 gates on & monalithlc chip. The regicter file
s organized a3 4 words of 4 bits each and separate on-chip
decoding i provided for addressing the four woed locations to
either write-in or rotwrlave data. This permita simultaneous writing
into one lecation and reading from another word locatlon.

Four data inputs ara availabla which are used to supply tha 4-hit
word to be stared. Locatlon of the woard s dewrmined by the
write address inputs A snd B In conjunction with & write-anable
slgnal, Data applied at the inputs should be in ite true form. That
is, if a high-level signal Is desired from the output, a high-level 1
applied at the data lnput for thet perticuiar bit location. The
latch Inputs are arranged so that new data will he eccepted only
it bath internal sddress gate Inputs are high. When this cendition
axists, dete et the O input is transferrad t@ the Istch output
When the write snable input, Gy in high, the data Inputy ere
inhibited and thair states can cause no change in the information
stored In tha internal latches. \Whan the read enable gutput, Gy,
is high, the data outputs are inhiklted and reamain high.

The individual address lines parenit dicast acguisition of data
storad in 8ny four of the latches, Four ndividual decoding gatas

LOGIC DIAGRAM

searmemar] NT4170

DIGITAL 54 /74 TTL SERIES

are used 19 complete tha bddress for reading a word, When the
read address i made In conjunction with the road-snable signal,
the word appears at tha four outputs.

This arrangamant—dats-entry addrasilng separate fram date-read
addrassing and Individusl 28nse lina—aliminatas recovary times,
permits simultansous reading and writing, and is limitad in speed
only by the writa tirme (46 nenoseconds meximurn) and the read
time 136 nanoseconds meximum}, The ragister fila has a non:
dastructive reedout In that data is not {ost when addressed,

All inputs are buffersd 1o lower the drive raguirements 1o one
normaklzad Sarleg G4/74 load, and Input-clamplng diedes mini-
miza switching trenstants o $implify ayzrem design. High-spaed,
doubla-andad AND-OR-INVERT gates are amployed for tha read-
address function and drive high-sink-current, open-coilecior out
puts. Up 1o 266 of thesa output may be wire AND connocted for
increasing the capacity up to 1024 words. Any number of thase
registers may be parallaled tg provide n-bit word length.

Power dieglpation is typically 500 mWw total or § mW per gate.
The 54170 (s characterized for operation over the Tull milltary
temperature range of -65°C ta 125°C; the 74170 |5 characterized
for aperation frem o'cra 70°C.

;
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DIGITAL 54/74 TTL SERIES m S64170, N74170

PIN CONFIGURATION

B,FW, PACKAGE

WRTEBELECT  ENABLES ouTrUr
fr————ey ——tre—

Voo o L) B WNTE WEAD 10 X

L] ny L WM
d 1 1 1 1
I 1 E1 K ) O O
I’ﬂ k. - R L} L] “Q l]‘ ano
OaTh IIM’);‘L!CT [
RECOMMENDED OPERATING CONDITIONS
54170 74170
UNIT
MIN NOM MaX MinN NOM MAX

Supply voltege Vo 4.5 -1 5.5 4.75 1 5.25 v
Low-leve! output current, o 16 16 ma
Width of write-enable or read-anuble pulse, 1,, 25 26 ns

date Input with respact to

write enable, tgaryp(D) 10 10 ne
Satup times, high- or low-lavel data write select with respect to 15 15
(See Nota 1) write enable, tygyupiw) "

read sglect with respect to

read enshle, togyypiR) 5 5 ne

data input with respect to

write ansble, thyl4(0) ° 0 ns
Hoid times, high- or low-level data writa se{act with respect 1o 5 5 ns
See Nota 2} write enable. thgidiw)

read salect with raspect o

read anable, thaigiA} 5 5 e
Latch time for new dsta, tigch 1See Note 3) 25 25 ng
Operating frae-air temperature range, Ta, -55 25 125 a 25 7o °C

NOTES:

1. Setup time is the ntarval Irmmaclately preceding the nagarive-galng edga of the snable pulsa durlng which [nterval the Zata or
address 1o be racognized must ba malntainad at tha lnput to ansure ita recagnition.

2. Hold time is the interval immediataly following the positive-going edga of the ehable pulya during which interval the dats or
address 1o ba recognized muat ba maintalned at the nput to sniure ity continued racognition,

3, Latch time is tha time ragulrad for the internal output of tha lateh 1o asaurma tha state of new data, Ses Figure 1. This s important only
when attampting to read from alocstion immed lately aftar that lecetion has receivad new date.
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DIGITAL 54/74 TTL SERIES m §54170, N74170

ELECTRICAL CHARACTERISTICS {over recommanded oparating fres-alr tamparature rangs umess otherwise noted)

PARAMETER TEST CONDITIONST MIN TYRE | mAX uNIT
VIH High-tevel input voltage 2 v
VIL Low-levet input voltage 0.8 v
vy Input clamp voltage Voo = MIN, I = -12 mA -1.B W
laH High-level output currant Voo = MIN, Vo=586V 30 A
Voo = MIN, ViL= 0BV,
VoL Low-level output voltage loL = 16 mA 0.4 v
1y Input current 6t maximum input voltage Vee=MAX, V| =58V 1 mA
IIH High-level input current Voo=MAX, V=24V 40 pA
I Low-lavel input current Voo =MAX, V=04V -1.B mA.
Voo -MAX,  §4170 126% | 140 mA
lcc Supply current 390 Note B 74170 126 1 160 mhA

TFar conditions shown ss MIN or MAX, use the sapprepriate valua specified undsr recommended operating condltions for tha applicable

device type,
1Typlcal power dissipation shown is an averags for 50% duty cycle at Voo =GV, Ta= 26°C.
NOTE &: ’
Maximum lce Is guarantaed for the following worst-case conditlons: 4.5 V s spplled tc all data inputs and bath snable Inputs, all

addrass Inputs ara grounded, and all sutputs sre opan.

SWITCHING CHARACTERISTICS, Voo =65V, Tg = 26°C

PARAMETER TEST CONDITIONS MIN TY# MAX UNIT
Propegation dalay tima, low-to-
tPLH high-leve) output, from reed CL=16pF. AL =400 2 10 15 ns
enable ta eny Q -
Propagation delay time, high-to-
PHLg  fow-levsl output, fram read Cp =15 pF, R =400 0 20 30 ns
enabile to any Q
LOGIC
WRITE FUNCTION TABLE (SEE NOTES A, B, AND C}) READ FUNCTION TABLE {SEE NOTES A AND D}
WRITE INPUTS WORD READ.INPUTS OUTPUTS
Wg Wz Gy 0 1 2 3 Rg Ra Gg 10 20 30 4Q
L L L a=D Qn Qn Cp, L L. L WOB1 WoB2 WOB3  WOB4
L H L Qn Q=D Qn G L H L WwWi1B1 wipg2 WiB3 WwWiBd
H L L [+ 8 0, Q=D oy, H L L W2B1  W2B2 W2B3 WZB4
H H L Qp =7 v} a=o H H L wigt W3BZ  W3B2  w3B4
X X H [+ 1% [+ 7% [+ ™ Qap X X H H H. H H
NOTES:

A, H = high lsvei, L = iow laval, X = irralevant

B. (O = D] = The feur selected internal flip-flop outouts will assume the states appiied to the four axternal data inputs,

C. Qg = No change,
. WDEB1 = The firest it of word ), ete.



DIGITAL 54/74 TTL SERIES w $54170, N74170

SWITCHING CHARACTERISTICS

Ay - 40dL

ouTLT
Ty hpF

.||—]|—T—-m—o 3

LOAD FOR QUTPUT UNDER TEST

VOLTAGE WAVEFORMS

____________________________ »
‘WAITE BELECT (NPT
g, R Wy
INOTE &
' | L
]
serurw —am e —! e a0
‘o |
___________________________ »
AT IMFUT
0,30, 401 G w0 ! !
UL s
by vl
I' ] 1 m
GETURIDI -y P— = — nag
| [ »
I
WAITE ENABLE I
LN
____________________________ ™
Ay aem —-O-JI
INOTERl | et et e mm 4 mammmm= === ™

MEADSELECT wauT
FaOR Rg
NOTE &l

Al ENABLE
NPT

ouTRUT
1, 7. 30, O 40

MNOTES:

A, Hign-level inputs are illustreted; however, low-laval setup snd hold times ara the samae.

B. Wavaforms are supplied by genarators with the follawing cheracteristics: PAR < 1MHz, 241 &~ 50§L, duty cycle = S0%.
t. % 10ns, t = T0ns.

. This appliss only whan reading from g lgeation immeadiately after that [ocation has received new data.
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Silnotics QUADRUPLE D-TYPE | $54175

EDGE-TRIGGERED FLIP-FLOPS N74175

S54176—-8,FW « N74175-8B,F

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATION
These manolithic, positive-edge-triggered flip-flops utilize TTL
circults ta implament the D-typa flip-flop lagic. lnformation at B,F.W PACKAGE

input D is wansferred to the O output on tha positive-golng adge
of the clock pulsa. Clock triggaring cccurs at a voliage level of the
clack pulse and is not directly ralated to the transition time of the
positiva-going pulss. WWhen the clock ingut is at aithaer the high or
low lavel, the D-input slgnal has no affect,

These gircuits are fully compatible Tor use with most TTL or DTL

circuits. A full fan-out to 10 low logic-level 1gads and 20 high- auteyTs e ouTes
logic-leval loads ls.avallabls frem each of tha cutputs. Thiz sim- vz o - AT = T T L a0 Loce
plifias systern design by allowlng unusad Inputs to be tled to " - 7 ™ 1z ) m rT_l
. . : i
driven Inputs, Maximum clack fragusncy is typleally 25
H H : H an an ot ac
megahartz, with g typleal pgwer dissipgtion af 38 milllwatts per ok e Lt
fip-flop.
TRUTH TABLE 7_
CLOCK 1, D 48K
Op  Oa g g
1 2 El a4 L] a
INPUT ouTPuT S E T LT
.o ) R . B ')
™ th + 1 GUINTS wPUTY LT
u] a
H H
L
i, = Bit #lme before clock puisé transition,
th + 1 = Bit tima aftar clock puise transition,

LOGIC DIAGRAM

1a 2
W e——————d o '—-o a
— cK
<3
creanTf 0 T
1 L
o b 0 =
—t—cf ox
L.
cugend &
i1 11
a & QW
o cx
[
s [—0 3T
ey ™
o Q- ] 0fF—0
L] *
. 1]
GLOGE cLuamnD p——0 &
]
GLEAR .j

FIN 118 - v, PIN i8] - ONE
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DIGITAL 54/74 TTL SERIES w 554175, N74175

RECOMMENDED OFPERATING CONDITIONS

54175 14176
MIN NOM Max MIN NOM MAX LUNIT
Supply veltage, Veg 4.5 5 5.5 4.76 5 5.25 v
Mormatizad fan-out from  High Logic
eath output, N Laval 20 20
Low Legie
Level 10 1a
Input clock fraquancy, fogok 0 25 o 25 MHz
Width of clock or clear pulse, tyy I
{See Figure 1} 0 0 e
Data setup time, tgarup
{See Figura 1} 0 e ne
Holg time tholg
{See Figure 1) o a ns
Operating free-air temperature, Ta -b5 25 126 0 25 70 ¢
Clear release 59, trglpase
iSee Figure 1) %5 2 "
ELECTRICAL CHARACTERISTICS {gver operating freg-air tamperaturs rangs unless otherwise noted)
|! 54175 74176
; PARAMETER TEST CONDITIONS? MIN TYP$ MAX MIN TYPt MAX unNIT
ViR High-lavel input voltage 2 2 v
Viw Low-level input voltage GB 08 v
V) Input clamp voitage Vep =MAX,  11=-12maA -1.5 -1.6 v
. W = MIN, ViH=2V.
VoH High-levet output voltage V?|_C= 0.8V 1(;: =800 ph 2.4 24 v
Voo = MiN, ViH = 2V,
VoL Low-leval cutput voliage VFLC= 08 v, !(I)E . 16 A 0.4 0.4 v
I Input current at maxi- | Vee = MAX, V=565 1 1 mA
murm input voltage
K High-level input curment | Voo = MAX, V=24V 40 40 A
e Lows-tevel input current | Ve = MAX, V=04V -1.6 -16 ma
log Short-circuit output Ve = MAX =20 -67 -18 -57 mA
current §
leg Supply current Voo = MAX
Note 1 30 45 30 415 ma

& Not more than ane autgut should be grarted at a time.

MNOTE 1: With all outputs opan and 4.5V applled to all dats and clear inpute, 100 /s meamrad alter

§ momantary ground, than 4,5, iz applled 1o clock,

2156




DIGITAL 54/74 TTL SERIES m S54175, N74175

SWITCHING CHARACTERISTICS, Voo =6V, T = 25°C. N= 10

PARAMETER TEST CONDITIONS MIN TYP Ma X unIT

Frnax Maximum input clock frequency 25 35 MHz

Propegation delay time, high-to-
PHL levwe-lavel output C From ctear CL=16pF R = 400 23 35 ns
Propagation delay time low-to-
tPLH high-level output Q from clear 1% | 25 ns
(54175, 74175)

Propagaticn deley time, high-to-

TPHL Igwe-level output from clack o 30 ne
Propagation delay tirme, lowe-to-
*PLH high-level output from clock 2 30 ne

SWITCHING TIMES

QUADRUPLE D-TYPE EDGE-TRIGGERED FLIP-FLGPS

e $cl0EK] )

" A8t | g Tratanin

i
I “\L._ [ p—

CLOCK I —+_

A
—_ g
|
OATA I |
i |
- | Vi
[ TRHL —-]‘ I-— tp H———-—c--l I-.— 'r-m—j ______ ,
| | | | | [ oH
fuTRUT | | i
I |
I | ' | ' ! o
[ b tot——; P —

Vou
TTOUTPUTS b | | |
BATIE, #4176
——————— Vo

NOTES: A. The input puises are supplled by a generatar having the tellowing choracteristics: tr & 10 ng, ty = 10 ng, PRRA < 1 MBbz,
duty eycla < §0%, 25,1 = 50 ik Yery PRRA 10 measure fypy .

FIGURE 1
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EilNoLicS

8-BIT ODD/EVEN PARITY
GENERATOR /CHECKER

DESCRIPTION

Tha 54{74180 8-8it Odd/Even Parity Gensrator/Checker is a TTL
manolithic array featuring gating logic arranged to generate or check

ocdd or even parity.

LOGIC DIAGAAM

Ul 2 .gyen
oult
E]

SE41B0—A,F W o N74180-A F

DIGITAL 54/14 TTL SERIES

FIN CONFIGURATIONS

$94180
N74180
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[ EVEN MH) 2 H
T SFUT WMul EVENW  GOBND
I
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¢ 7 eien oon seves tBoo
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TRUTH TABLE
INPUTS OUTPUTS
ZOF 1's AT EVEN obo z b3
¢ THRU 7 EVEN opD
EVEN 1 0 1 0
coD 1 a 2] 1
EVEN 1} 1 o 1
obD 0 1 1 o
X t 1 o] 0
X 0 a 1 i
X = |rrelsvant
RECOMMENDED OPERATING CONDITIONS
MIN NOM MAX UMY
Supply Voltage Ve SE4180 4.5 5 5.5 \'
N74180 4.75 5 5.25 v
MNormalized Fan-Qut from sach Cutput, N: Loegical O 10 v
Logical 1 20 v
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DIGITAL 54/74 TTL SERIES = S54180, N74180

ELECTRICAL CHARACTERISTICS {over recommended operating free-air tampaerature range unless otherwisy noted|

PARAMETER TEST CONDITIONS * -[ MIN TYP*" MAX | UNIT
Input voltage required o
Vini1y  @nsure logical 1 at any input Voo = MIN 2 v
teFminal
Input voltage raquirad to
Vinigy  ensure logical O &t any input Vee = MIN 0.8 v
termingl
W, =MIN, ¥V 2y
cc *¥inl1y '
Vout(1) Logieal 1 output voltage Vinio) = 08, ligaq = -800pA 24 v
. Voo =MIN, V=2V
v Logical O output voltapge cc n a4 v
D, - =
outio) Vinia) = 9-8Y, Igin, = 16mA
| Laogical 1 level input current Voo = MAX, V= 2.4V 40 pA
Nt ¢ each data input Vog = MAX, Vi, = 6.5V 1| ma
N L
linfol Logical 0 Iw? input current Voo = MAX, Vi, = 0.4V B mA
at each dzta input
| Logical 1 level input current Voo = MAX, ;= 2.4V 80 77
it} 5t even or ood input Voo = MAX, Vi, = 6.5V 1 ma i
|
Logical O level input current :
1 Ve = MAX, V. = 0.4V -3.2 ma |
{0} at even or add input ce n ;
. + B S64180 -20 -56 mA
los Short-gircuit gutput current Vg = MAX N74180 18 58 mA
SE4130 34 49 mA
oo Supply current Veop= MAX N74180 24 56 mA r
]
SWITCHING CHARACTERISTICS, Voo = 6V, Ty = 26°C, N=10
FROM TO I
MIN P MAX | UNIT
PARAMETER {INPUT) {OUTPUT) TEST CONDITIONS TY '.
tot Data " Buen C = 15pF, R =400 a0 60 | o
‘pdﬂ Data I Even Cp = 15pF, R = 40048 25 28 ns
tod1 Data Z Odd € = 15pF. R = 400 32 48 ns
‘bdo Data I Odd €, = 15pF, Ry =400 0 a5 68 ns
Tod1 Data £ Evan Cp = 15pF, R =400 0 32 48 ng
L) Data Z Evan C = 15pF, R = 4008 45 68 ng
‘pd1 Data Z Qdd Cp = 16pF, R =400 i 40 60 ns
tado - Data I Odd Gy = 15gF, R| =400 0 26 38 ns
Tpd1 Even or Odd |Efven orzQdd | Gy = 15pF, R =4000 i3 20 ns
Tpdo Evenor Odd |ZEvanarZ0dd | C = 15pF, R+ 40002 T 10 ns

*For conditions shown as MIN or MAX, use the appropriate valug specified under recommended operating ¢ondltlons of the applicable
devica typa.

- All typicsl values are ot Vpn = 5V, Ty = 25°C.

er mara than ona output should ba shorted at a tims.
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MGl SPEED MITHAETC LOGE | 5411

DESCRIPTION

The 54181 and 74181 are high-speed arithmetic logic units LALLUY/
function generators which have a complexity of 76 gquivalent gates
on a manolithic chip. This circuit performs 18 binary arithmetic
operations on two 4-bit words 8¢ shawn in the function teble. These
opergtions are setected by tha faur function-select lines {50, 81, 52,
83} and inciude addition, subtraction, decremant, gnd straight trans-
far. When parferming arithmetic manipulations, the internal carrigs
must ba enabled by applying a low-lavel voltage 1o tha mode control
input {M}). A full carry look-ahead scheme is mada availlabla in the
54181/74181 for fast, simwltaneous carry generation with a group
carry propagate {F} and carry generate (Gl for the 4 bits in the
package. When used in conjunction with the 54182 or 74182 full
carry loak-shead circuits, high-spead arithmatic operatians cen be
performed. For examgle, the typical eddition time for the
54181/74131 is 24 nanoseconds for 4 bits. When expanding to
16bit addition with the S4182/74182, onky 13 nanossconds,
further delay is added so thet the tatat sdditien time is 36
nangsaconds, or 2.2 nanoseconds per bit, One 54182/74182 is
noeded for every 16 bits {four B4181/24181 circuitsl.

If hiph speed is not of importance, 3 ripple-carry input {Cy) and a
ripple-carry output {Cnhygql ara svailable, However, the ripple-carry
delay hes also bean minimized so that arithmelic manipulations for
small word lengths can be parformed without external circuitry.
The typical delay for the ripple carry is 12 nanoseconds lor four
bits, addition of two 8-bit words is accomplished typically in 36
nanoseconds when employing the rippie carry,

The Ba181/74181 will accommodate active-high or acrive-low data
if the pin-designations are reintarpreted as falilows:

§64181—N,F,Q » N74181-N,F N 741 8]

DIGITAL 54/74 TIL SERIES

These circuits have been designed to not only incorporate zll of the
designar’s requiraments for arlthmetic operations, but also to pro-
vide 16 possible functions of two Boolean variables without the use
of extarnal circuitry. Thase logle functions are selectad by use of tha
four function-select inputs (S0, 51, 52, §3} with the made cantrod
input (M) at a high level to disable ths imarnal carry. The 16 logic
functions are detailed in the function table and include exclusive-
OR, NAND, AND, NOR and OR functions.

The B4181/74181 it designed with a Darlington output configu-
ration {54H/74H type} to reduce the high-logic-level output im-
pedance and thereby improve the turn-off propagation delay time.
All outputs are rated at a narmalized fan-out of ten at the low logic
level gno increased to a fan-out of 20 at the high logic level. The
increased high-logic-level fan-out allows the system designer more
freadom in tying unused inputs to drivan inputs.

PN CONFIGURATION

" N,F.Q PACKAGE

Ity MY
i

weo TE1 B Ay k2 Ky & T@ gL, F oam B0

H o33 w3 @ W a1 b o [

noonnoononnonn

[ T 1T [ T [ [ T T1 J
|— A a 2 n £ Lo L] Ts L L3

IT. I T T T I 1T T 11
Spspepupupepuyspuynyeys

PIN NUMBE R

19 18 g 10 n 13 7 18

Agtlive-high data Bg | A1 ] By | Ap

Bz Az | B3 [Fo | F1 [ F2| F3 [Tn

>
-

Cn+d

& |~

Active-low data

Cnrg | P | G

Subtraction is accomplished by 1°s complement addition where the
1's complement of the subtrahend ig generated internslly, The
resultant output is A—EB—1 which requires an end-around or forced
carry to provide A—B. ’

The 54181/74181 can also be utilized as a comparator. The A = B
putput is internally decoded from the function outputs {FO, F1,
F2, F3} so that when two words of sgual magnitude are applisd
at the A and B inputs, it will assume a high-level stete 10 indicate
equality {A = BJ. The 54181/74181 should be in the subtract mode
when performing this comparison. The A = B autput is open-
collector so that it can ke wire-AND conpected 1o give 2 comparisan
for more than four bits. The carry output (Cpigl can also be used
1o supply relative magnitude infarmaticn. Apgain, the ALL should
be placed in the subtract mode by placing the control lines at LHHL.

2-180

The 54181 is charecterized for operation over the full military
tampsreture range of -B5°C to 126°C; the 74181 is characterized
for oparation from 0°C 1o 70°C.

TRUTH TABLE FOR COMPARATOR APPLICATION

bnput Cyy Dutpul Cpegq | Indiceins
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Aciive-high Data i
H
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DIGITAL 54/74 TTL SERIES » S54181, N74181

FUNCTION TABLES

ACTIVE HIGH DATA , ACTIVELOW DATA
W=t M= L ARITHMETIC OPERATIONS Men M7 L AMTTHMETHS OPERATIONS -
SELECTION|  LOGIC Tl — L1 | SELECTION|  LOQIC Co=0 G 1
S5z B0 |FUNCTIONE En=1=H Tp=0=L Bafp 5y By | FUNCTIONS Co=b=l Cpml=h
LLLL [Fra F=a F=AaPLUBY LLLL [Feh F =4 MINUS F-4a
LLLL [F-nvm F-a+H Fou i +B}PLUS I LLLH |F-RB | F- A MINUS 1 F -8
LLHL [F-a8 F-a-8 F = 14 +B) PLUS 1 LLHL Fa af MINUS 1 F- a8
LiLHH |Fap F = MINUA T 2% GOMPLY © F = ZERD LLHM F = MINUS 1 iz COMPY | F = ZERD
LHLL it=aB FrAPLUS &8 F =& PLus Al PLUS LHLL F = A PLUS |A + BY £ = APLUS (A + 8] PLUS 1
LHLN r-B F = iA+ BIPLUS A8 F=if o« B] PLUS AB PLUS 1 LHLH |F-B F- A8 PLUS (4 v B} F = 4B PLUS {4 + By PLUS 1
LHHL F-&@B | F-AMINUSBMINUST | F=AMNUSS LHHL [FrA(@B | F=AMNUSBMINUST| F=AMINUSE
Lt I, |F=aB = agMNUS 1 F a8 LHHH |[F=a+8 | Fea+B Fouid+BIPLUS L
HLLL [F-a:p F = APLUS A8 F = 2 PLUS.AB PLUS 1 HulLL [F=AB F = APLUS (A + Bt F oA PLUS 14 ¢ 8) PLUS 1
HLLH |[F-aAEa F =& PLUS B F=APLUSEPLUS 1 HLLH [F-a@B F=APLUSE F=APLUSEPLUS1
HLHL [f-8 F o= in+ Bh PLUS AR £ |& ¢ B PLUS AB PLUS 1 HLHL [F=B F = A PLUS (& 4 BY F = a8 PLUS |A + B PLUS 1
HLHH |[F=aB F = AR MINUS 1 F=aB HLHH [Fra+g Fafirg F=if +BIPLLS Y
HHLL [F=1 FeaPLllga F=APLUSAPLUEY HHLL {F=n F=abLUSA Fu A PLUS A& PLLS Y
HHLH [fFeasB FaiatBIPLUS & Fulo +B) PLLS & PLUS 1 HHLH |F-ad F = ABPLUS A F = A8 PLUS A PLUS I
HEHL |[F-A+E F=la B PLUS A F 1A+ BIPLUS & PLVE | HHHL {r-as FuaBPLUS A . F - Al PLUS & PLLIS 1
HHHNH |F-a F = A VNS 1 Fen HHHH |Fa Fea ExaPLUST
LOQIC DIAGRAM
L I Ay | LI i kB mUER
‘ r
[ T I hi
| 4 ]
l
T it
I
% B v, J
J/ { 1
-— 1T T
1 1 1 ) - 1 111
1 Li L
1
- -
" " - Lo L] L ) L
RECOMMENDED OPERATING CHARACTERISTICS
s54181 N74181
UNIT
MIN NOM MAX MIN NOM MAX
Supply Voltage Vog 4.5 -] B.B 4.75 1] 625 v
. High logic teval 20 20
Normalized Fan-Out from each Qutput, N: i
Low lagic lava! 10 10
Operating Frae-Air Temperature Aange, Ta -5B 5 126 ] 25 70 °c
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DIGITAL 54/74 TTL SERIES m §54181, N74181

ELECTRICAL CHARACTERISTICS (over rocommended aparating frag-air tempersatura range unless otherwisa noted)

PARAMETER TEST CONODITIONS* MIN TYP** MAX UNIT
V| High-level input voltaga 2 v
VL Low-leval input voltaga a.B v
. Ve = MIN Vi =2V
W High-level output volta cC . IH '
OH Tighriewsl oulput voltage VIL=0BY, gy = -800uA 24 v
VgL, Low-evel output voltage Yce = MIN, Vi = 2V, 0.4 v
any output except A=B Vi = 0.8V, lgg = 16ma
o High-lgvel Outp-l.it current Voe = MIN Vi = 2V 250 A
A=B only Vi =080 v =55V
ljy  High-level input current Imode input} "‘ ' OH =3 40 e
| High-lavel input current lany A or B input| 120 TEY
1M = =
4 High-lavel input current lany S input) Vg =MAX, vi=2av 160 nA
ha  High-level inpat current lcarry input) 200 uh
ijq  High-level input current lany input) Voo = MAX, V) =B.5V 1 ma
|, Lewevel input current {mode input) -1.6 mA
L Lowlevel f'nput current {any A or 8 input) Vg = MAX, v, = D4V -4.5 mA
hiL  Lowlevel input current {any $ input) -6.4 ma
L Lowevel input current {carry input) -8 mA
854181 -20 ~55
P s e A
'05 Short-circuit cutput current § VCC MAX N74181 18 &7 m,
564181 88 127
= ma
lgg  Supply current Voo =MAX NTA1B1 a8 140
554181 o4 135
t Ve = mA
lpe  Supply curren cc = MAX N74181 o4 150
SWITCHING EHARACTERISTICS, Vog =5V, Ty = 26°C, N = 10 [C|_ = 15pF, Ry = 40002}
PARAMETERT FROM (INPUT] TG {DUTPUT) TEST CONDITIONS MIN | TYP MAX | UNIT
taLH c 12 8
C ns
PHI, " nd 13 "
oL H C, Any F M=0Vv 13 19 e
P (3UM or DIFF moda) 12 18
[ = =83=
PLH Any Aor B G M =0V, 50 = §3=4.5V, 13 19 -
tpHL 81 = 52 = OV (5UM mode) 13 19
PLH Any & or B G M =0V, 50 = 53 =0V, 17 25 .
PHL 81 =82 = 4,5V {DIFF mode) 17 25
IBLH Any A or 8 P M =0V, 50 =53 « 4BV, 13 19 s
tpHL 51 = 82 = 0V |SUM mode} 17 il
PLH Any A or B P M =0V, 50 = 53 = 0V, 17 26 -
PHL 51 = 82 = 4,5V (DIFF mode)} 17 25
1, = =83 =
PLH Any Aor B Any F M =0V, 30 = 53 = 4.5V, 28 42 ns
tPHL 81 = 52 = OV (SUM mode)} 21 32
1 - =59 =
PLH Any Aor B Any F M =0V, 50 = 53 =0V, _ 52 48 N
PHL §1 =82 = 4.5V {DIFF mode) 23 ]
[
PLH Any A or B Any F M= 4.6V (logic mode } 32 48 ns
tpL 2 34
tPLH M =0V, 30 =53 = 0V, 35 B0
Any Aor B A=B na
PHL St = §2 = 4.6V (DIFF moade) 32 48 .

* For conditions shown a3 MIN or MAX, use the appropriate value specified under recornmended operatlng canditiana for the applicable
davice type.
“* All typical values are at VCC = (Y, TA - 25°C.

ﬂ'PLH = propagation delay timas, low-ta-high-levgl output

§ MNotmors than ona cutput should be shorted at a time
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DIGITAL 54/74 TTL SERIES = $54181, N74181

TYPICAL APPLICATION DATA

Typical addition times for varioua configurations are givan in
the tabla balow. Subtraction tlrmas are in the same range ag
summation Times.

TYPICAL ADDITION TIMES

NO. OF TOTAL ADD TIME | PACKAGE COUNT
— BITS |ADDITION TIME| PER BIT | 554181/ | S64182
. : : (ns) el | N7a101 | N72182
4 24 6.0 1
—y L, Enad — T Caed [—= s Cara et & Cara 13 gg :g g
12 36 3.0 3 1
1BBIT ALU, RIPPLE SARAY 16 B0 3.8 )
16 i) 2.2 4 1
FMNT ar NT4181 32 120 3.8 B
r . 1 32 96 3.0 B 1
3z 72 2.2 a 2
32 & 1.9 g 3
~ En Ea En Cneg [ 48 165 3.4 12
L a F [ o+ 48 148 3.1 12 1
L l i l L l l 1 45 132 2.7 12 2
48 108 2.2 12 3
B b G T Fa ey G P Can G Ty 48 GQ 1.25 12 4
64 220 2.6 16
e 5 G4 142 3.0 146 2
&M 2 2 a ¥ 64 172 a7 15 a
1 I 54 144 2.2 16 4
64 60 0.94 16 -]
T BIT AL W0 LEWEL LODK AHEAD — erer—
EB4IBT or MM
Ca Ca S Zn Cnag [t £, Tn LY C. Tyd —=
¥ T i v E a F [ ir LI
@ Fp Can LN TR T Fi Cnes L PR Y By Rt B Mo, W K C mh
By
L or NIIES 3 F ESA1BT oo N4 M2 i n
S1BeT ALy TvO LEYEL ADOR ANESD OVIR 10 81T GROLES
AR v N
b Tred =l £ Cork Tn L LY En Crid =] T L Tn =3
L 3 ¥ 3 F a F 1 F ¥
By fp  ta W P ey G F2 hme 3 A LR a9 B Gy
& . .
AL o NHAR i F R o IR

COMBINED TIVO-LEVEL LODK AMEME AND fIMALE SARRY AL

[T T
N

b ) Ca L [ =] G o o L1 &

L |— a r F 3 ¥ T F ¥ I’ ¥ r
Gy Mo Eay By By Gany T Bt T 8 Fg o W B Gy T R G Tz # B Wy O
[ EN o

M2 - HE DA o NEATR G F Wz o WPATNZ

B Py e 3 R toy
—] Ty
TMTBE in WIAHE

BT AL PULL CEARY LODE.-AHEMD IH THREE LEVE LY
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SilnDtics LOOK-AHEAD CARRY GENERATOR| 54182
' s N 14182

DIGITAL 54/74 TIL SERIES

DESCRIPTION PIN CONFIGURATIONS

The 504182, N74182 is a high-speed, look-ahead carry generator

capable of anticipating a carry across four binary adders or group B,F,W PACKAGE
of adders. It is cascadable to perform full look-shead across n-bit
adders, with anily 13 nanoseconds delay for each level of iook-ahead.
Carry, o carry, and propagate-carry functions are provided
as enumerated in the pin designation tabla above. T ouTPUTA
The $54182 or N74182, when used in conjunction with the SB4181 Vee  m1 a7 Gn Eea Gy @ e
or N74181 arithmetic logic wnit (ALUI, provides fult high-speed L T L .
carry look-shead capabitity for up to n-bit words. Each S64182/ o
N74182 generates the look-ahead lanticipated carry} across a group l l | \ [ l
of four ALUs: and, n addition, other carry look-atlead circuits
may be emploved to anticipste carry across sections of four R A G e 9
laok-ghead packages up to n-bits. Applications deta for the ar tns
554181/N74181 illustrates cascading of SB4182/N74182 circuits to
perfarm multi-evel look-ahead, Moo Mm@ fF
[N
1 T 3 L L] 4 ? [ 1
al - o L] a3 L] 13 QuD
L : sauTmgr
Iy
LOGIC DIAGRAM
tnas m mH arm e
-
DR
E 1
I |
[ 1] Il
o [ [ H v
RECOMMENDED OPERATING COMDMTIONS
§54182 N74182
UNIT
MIN NOM MAX MIN NOM MAX
Supply Voltags Vg 45 5 56 | 475 5 5.25 v
Mormalized Fan-Cut from each Output, N: High logic level 20 20
Law logis laval 10 10
Operating Free-Air Tamperaturs Range, Ty -55 25 126 1] 25 70 “C
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- DIGITAL 54/74 TTL SER!ES » 554182, N74182

ELECTRICAL CHARACTERISTICS (aver recommended operating free-air temperature range unless otherwiss noted}

PARAMETER TEST CONDITIONS* MIN TYP*™ MAX UNIT
VIH High-lavel input voltage 2 v
ViL Loww-laval input voitage ae v
Vgn  High-lavel output voltepe Voo mMIN. - Vi =2V, 24 v
V”_ = 0.8v, |0H = -BA0uA
VoL Low-level cutput voltage Ve = MIN, Vin =2V, 0.4 v
V| = 0.8V, IgL = 16mA
ITh High-{evel input current (C,, input} 80 b
IH High-levet iInput current {P3 inputl . 120 ph
iy High-leval input current (P2 input) 160 wh
[ Ve = MAX, V| =24V
H High-leval input current {PO, P1, or cC 1 200 uhh
G3 input)
hh High-leval input current (GO or G2 3680 Y
input)
ITh High-level input current {G1 input) 400 HA
WH High-level input current lany input| Voo = MAX, V) = 6.8V 1 ma
L Low-level tnput current (Cp input) -3.2 mA
L Low-level input current IP3 input} -4.8 ma
T} Loww-level input current {P2 input} 5.4 mA
Low-level input current (PO, P1, or Voo = MAX, Vi =04V
A -8 mé
G3input)
-1
I Low-lavel input current {G0 or (G2 -14.4 mA
input)
e Leww-lavel input current (G 1 input) -16 mA
lng Short-circuit output current Voo = MAX -4 =100 ma
. 584182 27
§ Supply current, all outputs high Ve = MAX mA
H
ce cc N74182 27
lecL Supply current, all outputs low Voo = MAX Ss4t82 48 85 maA
N741B2 a5 72
SWITCHING CHARACTERISTICS, Vg = 5V, Ty = 26°C. N = 10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Propagation delay time, low-to-
1" 17 ns
'L high-lavel output
CL = 15pF, RL = 4000
Propepation dalay time, high-to-
1 15 22 As
PHL low-leval output |

* For conditions shown as MIN or MAX, use the appropriate value spaclfied under recommaended oparsting conditions for the applicable
davice typa.
** All typlcal valuas are at Voo = BV, T, = 26°C,
T HNot moere than ona putput should be shorted at a tima and duratlen of the short-clreuit test should not o on




Ei!l“l!tiﬂﬁ SYNCHRONOUS DECADE UP/DOWN 854192

COUNTER WITH PRESET INPUTS N74192

S64192-B F W » N74182-B,F

DIGITAL 53/74 TTL SERIES

DESCRIPTION PIN CONFIGURATIONS

This is a synchronows reversiole lup/down) caunter having a com-
plexity af 55 equivalent gates, The 554192 anc N74182 are BCD B.F PACKAGE
counters. Synchronous operatian is provided by having all flip-flops
clocked simultanapusly $o that the outputs change ceincidenthy

with ench other when so instructed by the steering logic. This mode g O

of operation eliminates the output counting spikes which ara nor- pata cLEAR P ANy LOAD DATA 0ATA

mally associsted with asynchronous (ripple-clock) counters, |1| |1| ﬁ 12| ﬁ Ill IE] ﬁ
LY

The outputs of tha master-slave flip-flops are triggered by a low-to- = l

high-leval transition of either count (clock) input. The direction of

counting is determined by which count Input 15 pulsad while the B

other count input is high. . o

LOAWT  CAOLNT

These counters are fully programmable; that ls, the outputs mey be S % oowW ur B Go

present to any stete by entaering the desirad date at the data nputs l —|_ ‘ ‘

while the load input is low. The gutput will changs to agree with the e

data inputs independently of the counit pulses. This feature allows oo U U]

the counters to be used as modulo-N dividers by simply modifying GaTaB By Ga cowr CONT 4; Do

the count langth with the preset inputs. PNT o oumres PR WP sumuny

A clear input has been provided which forces all outputs to the low
level when a high level is epplied. The ¢laar function Is indepandent
of tha count and load Inpuis. An input buffer has bean placed on W PACKAGE
the claar, count, and load inputs to lowar the drive régquiramants 1o
one notmalized Series 54/74 load. This is important whan the out-

TrUTS Ty
t of the driving circuitry is somewhat limited. theurn
P 9 ¥ Gotm CER Py 08D DA OATA
[1] L 14 1] W H L
These counters were designed to be cascaded without the nead for OO0 nnm
externel circuitry. Both borrow and carry cutputs are aveilable ta Ve l | l i l |
cascade both the up-and down-counting functions. The borrow out- — e -
put produces a pulse egual in width to tha count-down input when R AR -
the counter upderflows. Similarly, the carry putput produces a pulse PO - I
equal in width to the countup input when an overflow condition ] [ T | l
exists. The counters can then ba easily cascaded by feeding the ] kLU
borraw and carry outpyts 1o the count-down and count-up inputs ]Tl IT‘ |?i [7| ITl ITl iTI IT[
respectivaly of the succeading counter. CATMG Oy Ga COUNT COUNT O O

Powaer dissipgtion is typically 32% milliwatts for eithar the decade or
binary version. MaxImum input count frequency is typlcelly 32
magahertz and is guaranteed to ba 26MHz minimum,

LOGIC DIAGAAM

DATL DaTL Laza ] pALA
A CLEAR  WPUT @ R C mru g “COUNT COUNT  IHPul A
aQ o

-

}:Lnn LB

CLEAR PREEET
g B,

Dy Ly

T
‘
By o] l'

DUTAIT G QUTRAT G OuTAUT Oy, ouTAN O, CAMRY  Romme
DUTRIT  OUTRGT
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DIGITAL B4/74 TTL SERIES » 854192, N74192

DECADE CQUNTER {typleal clonr, load, 4nd count sequences)

lNiustrated bolow i the following sequanca:

1. Clear puiputs to 2ero.

2. Load (preset) to BCO saven.

3. Count up to elght, nine, carry, zaro, ona, and two.

4. Count dawn to one, zaro, barraw, fine, elght, and seven,

CLEAR

:

LOAD

1
DATA |
+

|
COUNT WP L |||[||||||

CXRINT DN

J
|
|
I
I
|
I
|
I
|
|
i
|
|
i
I
i
I
I
I
|
|
|

o
P
o

C
L

| 1
cUTRUTS | | : |
* - ' : I ! I
 — [ | | | I
Op _"_‘ 11 ' | ! | | | I i
1o | ' ' [
CAHAY I [ ' l_i 1 I |
I | 1 ! I I |
BORALW =T T . | | L..[ |
o |1 | | | :
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NOTES:
A, Claar gverrides load, data, and count inputs.
B. When counting up, count-down input must be high; when counting down, count-up input must be high.
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DIGITAL 54/74 TTL SERIES » 554192, N74192

RECCMMENDED OPERATING CONDITIONS

554182 N74182 oNIT
MIN NOM MAX MIN NOM MAX
Supply Voitege Voo 4.5 b 5.5 4.7h L 5.25 v
MNormetized Fen-Out from each Output, N 10 10
Inpuit Count Frequency, o o4 o 25% a 25+ MHz
Widih of Any Input Pulsa, T 20+ 20¢ ne
Data Satup Time, teatup {See Note 2} 20+ 20% ns
Data Hold Tima, 1, (See Note 3} D 0 ng
Operating Free-Air Tomperature Range, Ty -55 25 125 0 25 70 °C

NOTES:
1. Vuoltaga values are with respect to netyvork ground terminasl,

2. Setup time is the interval immediately preceding the positive-gaing edge of the load puise during which intarvel the date to be recognized
must be malntained at the input to ensura its résognition.

3. Hetd time is the intervel immediately following the positive-geing edge of the Icad pulse during which interval the deta to be recognized
must ka malntained at the Input 10 ensure its recognition.

=These conditions are recormmended for use at Voo = 5V, T, = 26°C,

ELECTRICAL CHARACTERISTICS {over recommended. operating free-air temparature range untess otherwise noted|

L PARAMETER TEST CONDITIONS" MIN TYP*" MAX | UNIT
554192
Vin Hlgh=laval input voltage 2 v
ViL Low-level input voltage 08 v
W =MIN, Vg =2V
v High-tevel output volt Gc L 2.4 v
OH igh~iavel putput voltage Vi =GBV, Iy = ~400A
v Low-level 0 Vg = MIN. Vyy = 2V, 0.4 v
- tput x
oL ow-level output voltage V)L =08V, I, = 16mA
- MAX. V) = 2. 40 A
i1 High-leval input currant Vee T MAX. V) - 2.4Y »
VCC = MAX, V| =0.5BV 1 mA,
e L ow-level input current Voo = MAX, V= 04v -1.6 ma
lag Short—circuit output current | Voo = MAX -20 -65 ma
oo Supply current Voo = MAX 65 39 ma
N74192 ]
ViH High-leval input valtage 2 v
Vi Lew-leve! input voltage o8 v
¥, = MIN, Wy = 2V,
Von  Migh-level output valtage cc IH 2.4 v
VL = 0.8V, gy = —400uA
VCC r MIN, VlH =2V
VOL Low-tevel output voltage 0.4 v
Vi =08V, Ig = 16mA
= L V=24 40 A
% High-laval input currant Voo = MAX. vy =24V
Vep = MAX, V) = 5.5V 1 ma
L Low-leval input current Voo = MAX, V=04V -1.6 mA
Ipg Short-circuit output current? Yoo = MAX -18 -65 mA
lee Supply sutrent Vg ™ MAX 65 102 mA,
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DIGITAL 54/74 TTL SERIES w $64192, N74192

SWITCHING CHARACTERISTICS, Voo = BY, Ty = 25°C, N = 10 (Sea Note)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

f Maximum input count L 25 22 MHz
max frequency .
tsemp Minkmurm input satug tima 14 20 ns
Fropegation delay time, Iowe-
toLH to-high-level carry qutput 17 26 ng

from count-up input H
Propagation dalay time, high-
TPHL to-low-level carry qutput ) 16 24 ns
from count-up input
Propagation delay tims, low-
pLH to-high-leval borrow output Gy = 150F, R = 40082 16 24 ns
from count-down input
Propagation delay time, high-
pHL to love-level borrow output : 18 24 ns
fram count-down input
Propsgation delay time, |ow- :
toLn to-high-level O output from 25 38 ns
either count input
Fropagation delay time, high-

oy to-low-level Q output from K] 47 ns
either count input

tPLH ILOAD 27

tPLH LOAD 29 40

tPHL CLEAR 22 25

NOTE: Ahgve Switching Table Applies to (564102 & N74192)

*For conditinns shown as MIN or MAX, use the appropriata value specifiad under recommmended operating cenditions for the gpplicabia
cirguit type,
** A1l typlcal values ara at ""cc - BY, TA ~ 26°C.
TMot mare then ona aurput shauld ba shorted at a tima,

CASCADING

LoD O <
DATA INPUTE DATA INPUTE
I,_I_l —
T??¢ 7999
Loape B o O |jp 7 leach 8 ¢ 0 |bg
UP GLDCK ur caRry fo——=qJur capky fo—o
54192554195 S 183 754 122
K182 or NPH13S W] mMm o [ ToHEsT sTAnE
LAl CLOCK vlwn BORAADN [y [N BURHoN 0
o 0y 0g g |'F Dy gt O |13
cueal] CLE&R
STAL3L  wddbdl
S L ALt
CUTAUTS FITRTS
cLEaH O 2

Circuitry is provided internally for cascacing these caunters. The mode of cascading shown is ripple borrow/carry. No external
components are required.
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s g SYNCHRONOUS 4-BIT BINARY UP/DOWN
Eﬂlll!tlllﬁ COUNTER WITH PRESET INPUTS

$94193

DESCRIPTION

The 554193 and N74193 are 4-bit binary counters. Synchronous
aperation is provided by having alt fiip-flaps clocked sirmuitanenusty
80 that the outputs change coincidently with each ather when so
Instructed by the steering logic. This mode of operation eliminatex
the output counting spikes which are normally assocfated with
asynchrongus (ripple-clock) counters.

The oututs of the four master-stave flip-flops are triggerad by a
low-to-high-tevel transition of either count {ctock) input. Tha
diraction of counting is detarmined by which count Input is pulseg
while the other count input is high.

All faur counters are fully programmable; that s, tha cutputs may
be preset tg any state by entering the desired date st the data inputs
whiie the Joad Input is lew. The output will chengs ta agrea with the
dita inputs independently of tha count pulses, This fasture allows
thae counters 1o be usad 6% modulo-N dividers by simplv modifying
the count length with the presat inputs.

A clear Input hat besn provided which forces all autputs to the low
levél when @ high ievel is gpplied. The clear function & independent
of the count and load inpyts. An input byffer has bean placed on
the clear, count, and load inputs to lower tha drive reguirements to
ane normalized Serles 54/74 laad. This I8 important when the out-
put of the driving cireuitry is sormewhst imited.

These counters were designed 1o be ¢ascaded without the need for
external circuitry, Both borrow and carry outputs are available to
cascade both the up- and down-counting functions, The borrow
output produces a pulse equal 'n width 1o tha count-down nput
when the caunter underflows. Similarly, the carry output produces
s pulse equal in width ta the count-up Input when an averflow
condltian exists. The counters can then be aaslly cascaded by fead-
ing the borrow and carry outputs to the count-down and count-up
Inputs respectively of the succeading counter,

Powar dissipation {5 typically 325 mililwatts for aither the decade or

N74193

S64193-B,FW » N74193-B_F

DIGITAL 54/74 TTL SERIES

buffered and represent only one nermallzed Series B4/74 load. In-
put clamping diodes are provided to minimize transmissian-line
effecis and thereby simplify system design.

PIN CONFIGURATIONS
W PACKAGE
— DUTRTE
PR, S oo doeny
" 15 " " ” m il L]
oo omnn
wrd
A CLEAR CARAY LOAL 14
DORRDW
4 o
o o Twn o
[T
Bpej=pepapepuys
L]

paTem
(HHIT I—n;m\mrd U o gutene
nTe —

4 [
ol COUAT L
Dlwy « y

B,F PACKAGE

ouTApY

1]
CANRY LOAD OATA OATa
it

TS
T

—_—
TATA GLEAK
[T T

OUNeITA NUTE e
blnery version. Maximum input count frequency is typicelly 32
" hertz and Is guar } to be 26MHz minlmum. All inputs are
LOGIC DIAGRAM
BATA aata DATA ur Cwy  OaTa
éﬂn CLEAM lN'!j‘D WRUT LT ] E%" COUNT  INPUT &
T T 1

-1

==
L F

&gin |

Y

b || [

}tl.EM'I PRERET)
oy

]cl.un FRERT|
1Y G

"k

uTRT Og Dutkutog

S

ATHIT Oy CARRY  BORRET

DUIRIT DUTRNT
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DIGITAL 54/74 TTL SERIES m 854193, N74193

BINARY COUNTER ({typicel clear, load, and count seyuences)

Hlustraved balow |5 the tollawing sequence;

1. Clear cutputs to z2ero.

2. Load (pragat] to BCD gevan.

3. Countup ta elght, nine, carry, Zero, ong, and two.

CLEAR

4, Count down 1o one, Zere, horrow, nineg, sight, and sevan.

LaAD

DR1A

COUNT ¥

COUNT DOWN

W T T LT

|

|
o '._::...L__h,__!‘_l

i

i

NOTES:
A. Tlear overrides load, datg, end count inputs,

|

|

|

|

QUTRUTS - A | |

S butnt S o ey |

) | | T

S I S I T |
I I I I
CARRY (| (| | I_l [ |
[ [ | | |
sonrow N I [ I
[ I I [ 1

SEGUEHCE

ILLUSTRATED |_l:_ln Ll_‘j_ll I—u COUNT Ub e I-;’coum}swwn'-‘—‘ll

6. Whan counting up, eount-tdwn input must be high: when counting down, count-up input must be high.

RECOMMENDGED OFERATING CONDITIONS

Supply Voltage Vo

MNormalized Fan-Out from aach Qutput, N
Input Courtt Freguency, foa,ne

Width of Any Input Pulss, t,,

Date Setup Time, LA |See Note 1}

Data Hold Time, ty, 4 {See Note 2)
Opersting Free-Alr Tomperatura Renge, Tya

864193 . N7a183
MIN NOM MAX MIN NOM MAX unIT
45 5 6.5 475 6 - 5.25 Ay
16 10

a 254 a 2B MHz
20" ot o ns
20% 20 nt
0 0 ns
~56 % 125 a 25 70 °C
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DIGITAL 54/74 TTL SERIES ® §54193, N74193

NOTES:

1. Setup time is the interval immediately preceding the positive-going edge of the load pulse during which Intarval tha data to be recognized
must be maintalned at the [Rput to nsura I3 recagniton,

2, Hold time Is the Intarval Immediately followlng the positive-gaing edge of the 10ad pulse during which intarval the data 10 be recognized must
be maintained at tha Input t¢ ensura its recognition.

*Thesa condltions ara recommended for use at VCC =BV, Ty = 25" C.

ELECTRICAL CHARACTERISTICS {over racommendad operating freo-uir tampavature range unlass otherwise notad)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
854193
Wi High-level input voltage 2 W
VL Lew-level input valtage 08 v

Vo = MiN, Vg =2V,

Von High-level eutput voltags 2.4 Vv
vy = 0.8V, 1oy = -400RA

Ve = MIN, Vi = 2V,

Voo Low-level output voltage 0.4 v

Vi =08v, IgL = 16mA

VCC =MAX, Vi =24V 40 HA
' High-lavel input current

Ve = MAX, Vi = 5.6V 1 ma,
T8 Low-laval input current Vo = MAX, Wy = 0.4V -1.8 mA
log Short-cireuit output curcent Voo = MAX =20 -85 mA
ce Supply current Voo = MAX 66 89 mA
N74183
Vig High-level input volitage 2 v
Vi Lawy-lavel input voltage 0.8 v

Voo = MIN, Vg = 2V,

Vou High-level autput voltage 24 v

VL =08y, tan = ~400uA

Ve = MIN, Vg = 2v
Voo Lowr-level output valtage 0.4 W

V)L = 0.8V, lop = 16mA

Veop = MAX, V) =24V 40 A
iy High-level ingut current .

Voo = MAX, V) =5.5¥ 1 mA
he Low-lavel input current Voo = MAX, Vy = DAY -1.6 ma
los Short-cireuit output current T Voo = MAX -18 -65 ma,
lae Supply currant Ve = MAX 65 102 ma

* Fer conditions shown as MiN or MAX, use the approprigte value spacifiad under recommaended operating conditions far the applicabie
circuit Type
=* &)l typical values ara 8t Voo @ 5V, Ty = 26%
T Mot mars than one output should e shorted at a time.
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DIGITAL 54/74 TTL SERIES » 554193, N74193

SWITCHING CHARACTERISTICS, Vg = 5V, Tp, = 25°C, N = 10 (Sse Nota)

PARAMETER TEST CONDITIONS MIN TYP MAaX umNIT
. Meximum Input count 25 P MHz
max fraguency
Lptup  Minimum input setup time 14 20 ns
Propagation delay time, low-
tpLH to-high-level carry output 17 26 ns
from count-up input
Propegation delay time, high-
oL to-low-level carry output 16 24 ns
frem count-up input
Propagation delay tima, low-
teiLH to-high-level borrow output € = 150F, R = 4008 16 24 ns

from count-down input
Prapagetion delay time, high-
oL to-low-level Borfow outgut 16 24 e
from count-glown input
Propapatian delay time, low-
toLH to-high-leve! Q output from 25 as ns
either count input
Praopagation dalay time, high-

tpHL to-low-level C outpul from 3 47 ns
gither count input

IPLH LOAD 27 40

tPLH LOAD 20 a0

iPHL CLEAR. 22 25

= For conditions shown aa MIN or MAX, use the appropriate value specified under recommanded operating condltiens far the applicable
clreult typa.
** All typicat valume ara at VCC =5V, TA = 26°C.
t Noat more than one ¢utput should be shorted at a time,

CASCADING
04D O t . ~o‘|
DATA INPUTS DATA INFUTE
et
LOaD A B8 & N
U ELDER - EARRY fom |
AB4 193 554102 |
NINTEE o HT4193 WA o TR TOMEXTSTAGE
DOMM CLOCK Do BSORARDA DO ROHAGN r)_o
Oy O O Jo 0y, Gy Og Op
ELEAR aean] L1 )
L e,
ouTRLTE ouTrUTS
CLEAR O °J

Circuitry s provided internally for casceding these counters. The mode of cescading shown is tipple borrow/carry. Mo external
components are raquired.
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SinDtics

4-BIT BIDIRECTIONAL UNIVERSAL

S94194

SHIFT REGISTERS

DESCRIFTION

Thase bidirectional shift registers are dasigned to incorporate vir-
tually all of the featuras a system designer may want in 8 shift
register. The circuit contains 48 equivalent pates and features
paratiel inputs, parallel outputs, right-shift and left-shift serial in-
puts, operating-mode-control inputs, and a direct overriding clear
line. The register hag four distingt modes of operation, namely.

MODE CONTROL
51 50
Parallel {Broadside) Load H H
Shift Right {In the diraction Q 4 toward Op) L H
Shift Left {In the direclion Qp toward Gy} H L
Inhibit Clack {Hold) L L

In the porallel-load mode, data is loaded into the as30¢iated flip-flop
and appears at the outputs after the pagitive transition of the clock
input, During loading, serial data Fiow is inhibited. Shift right is ag-
complished synchronously with the rising adge of the clock pulse
when S0 is high and 51 is {ow. Serigl data for this mode is entered
at the shift-right data inaut, When 30 is law and 31 is high, data
shifts laft synchronously and new data is entered at the shift-left
sarial input. Clocking of the flip-flops |5 inhibited when both made-
contrizl inputs are low. The mode controls should be changed only
while the clock input is high.

These 4-blt shift registars are compatible with most other TTL and
DTL togic families. All inputs are buffered to Iower the drive re-
quirements to one normallzed Series 54/74 load, and input clamp-

LOGIC DIAGRAM

564194—B,F,.W e N741904-B_F

N74194
DIGITAL 54/74 TTL SERIES

ing diodes minimize switching transients to simplify systam de-
slgn. Maximum input clock fraquency is typically 38 megahertz
and power dissipation is typically 195mW.

The 554184 iz charactsrized for operation over the full militery
ternpergtura range of -55°C to 126°C; the N74184 v character-
ized for oparation from 0°C to 70°C.

PIN CONFIGURATIONS

B,F,WPACKAGE

¥er Da Op 8¢ 9y CLOCe S ac

I - T ' ]

| l'_| 1 TI T J'|'! 1M1
Os Oy 4 Op Glote $1
CLEAR 0

PARALLEL CUTPUTE
L

s B

g oe
a

o &

O cLock ] G = cLocH

CLEAR

ULEaN CLEAN CuLed

no—cD +
ot | S
{ —>

BT hrgat .

e | BHIFT LEFT

ik NPT

= T SERIAL INFUT
PRRALLEL INPUTE
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DIGITAL 54/74 TTL SERIES » 554194, N74194

RECOMMENDED OPERATING CONDITIONS

551194 N74194 UNIT
MIN NOM MAX MIN NOM MAX
Supaly Voltage Ve 45 E 5.5 4.75 5 5.25 v
Mormalized Fan-Out from each Output, N: High logic lavel 20 20
Low logic level 10 10
Input Clock Frequeney, f oo o] a5 ] 25 MHz
Width of Clock or Clear Puise, t,, 20 20 ns
Setup Time, tgey,n:  Mode controf 30 30 "
Serial and paraile| data 20 20 ns
Clear inactive-state 25 25 ng
Hald Time at any Input, t.4 i o s
Oparating Free-Air Temperature, T s -56 125 0 10 °c
ELECTRICAL CHARACTERISTICS {over racommended oparating frea-air temperature range unless otherwise noted}
PARAMETER TEST CONDITIONS® MIN  T¥P** MAX | UNIT
VIH High-ievel input voltege 2 v
Vig Low-level input veltage 0.8 v
Iy Input clamp voltege Voo = MIN, §) = -12mA -1.5 v
V, = MIN, Vi =2V,
VoH High-level autput voltage cc It 2.4 v
V"_ = 0.8V, IOH = -B00uA
v = MIN, V=2V,
Voo Low-lavel gutput voltage cc IH 04 v
VL= 0av, lgL = 16mA
Iy Input currant at maximum input voltage Voo = MAX, V| = 5.5V 1 ma
K High-level input current VCC =MAX, V) =24V 40 uh
TS Loww-level input current Voo = MAX, V) =04y -1.6 A
194 -20 57
‘06 Short-circuit autput current + VCC = MAX 55419 s ma,
N74194 -18 -57
ICC Supply current VCC =MAX, See Nota 2 3a B3 i
SWITCHING CHARACTERISTICS, Voo =BV, Ty = 26°C, N =10
PARAMETER TEST CONDHTIONS MIN TYP MAX | UNIT
finax Maximum input clock freguancy 25 36 KMHz
Propagation delay tima, high-to-
tpHL Cy = 15pF, HL-400ﬂ 19 30 ns |
low-level aoutput from clear H
Propagation deiay time, low-to-
thLH ? 14 22 ns
high-lavel output from clock
Propagatian dalay tima, high-to-
tPHL 7 17 28 ns

loww-level autput from clock

® Far condltlons shown as MIN or MAX,

davica typa.

a2+ Al rvypleal values are at VCC

-5V, Ty

= 35°C.

Not mora than one cutput should ba ashorted at a tima.

ume the appraopriate valua spaciflad under racommanded cperating conditlons far the applicabla
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4-BIT PARALLEL-ACCESS
SHIFT REGISTER

DESCRIPTION
These 4-bit registers feature parallel inputs, parallel ouipurs, J-K
serial inputs, shiftfioad control input, end a diract overriding clear.

The registers have two mades of oparation:

Parallel {Broadsidel Load

5hif1 iln direction Qp toward Qp}
Parallel loading is accomgplished by applying the 4 bits of datd and
taking the shiftfioad control input low. The data are laaded into the
gisociated flipflop and appears at the outputs after tha positive
transition of the clock input, During loading, serial data How is
inhibited.
Shifting is accomplished synchronausty whan the shiftfload control
input 5 high. Serial data for this mode are entered at the J-K inputs,
These inputs parmit the first stage.to perform as a J-K, D-, or T-type
flip-flap as shown in the truth table.
These shift rapisters ara fully compatible with mast other TTL and
DTL famities. Al inputs are buffered to lower the drive require-
ments to one normalized Series B4/7d load, including the clock
input. Maximum input clock frequency is typically 39 megahertz
ang power dissipation is typically 186 milliwatts, The 554195 is
characterized for coperation over the full military temperatura
range ot -BE° C to 126" C; the N74105 is characterized for operation
from 0°C 1o 70°C.

TRUTH TABLE

SE4105—B,F W o N74195-8,F

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

$94195
N74195

B,F W PACKAGE

Inputs at t, Qutputsatt 4
J K. | Qg ag ac ap Gp
L H | o Q a a
L L ‘7_“" Q‘“” QB" &" ac“ H = High Level, L = Low Lavel
H H H QA” QB" OC" ﬁc" NOTES A. t, = bit tima before clock pulse
H L el nAn QBn an ag“ B toq™ bit tima after clock pulse
An An Bn " n C. Qg =vtawe of O, 801,
LOGIC DIAGRAM
FARALLEL CUTMITE
Ta, oy ; g Oy T
" i
> == s = |—c[>— "
=y CLOCH ] CLOCK
CLEAR CLESR Ayl Anﬂ’
- _ —
é J) o CLOCK
’u;\l:o'") . B, L) s o, L L

CONTADL APAEAL
ey

T
PARALLEL HeMITH
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DIGITAL 54/74 TTL SERIES » $54195, N74195

RECOMMENDED OPERATING CONDITIONS

$54195 N74195 UNIT
MIN NOM MAX MIN NOM MAX
Supply Voltage Ve 4.5 5 8.5 4.75 5 5.26 v
Mormalized Fan-0Out from each Output, M@ High lagic ievel 20 0
Low logic lavel 14 10
Input Clock Fraquency, fo).-p 0 30 o 30 MHz
Width aof Clock Input Putse, L lelock} 16 16 bt
Width of Clear Input Pulsa, toiclear 12 12 ns
Setup Time, teayyp Shift{load 25 25
Saripl and parallal data 15 18 ns
Clesr inactive-state 25 26
Shift{/Load Aelease Time, tglaaca 10 10 ns
Serial and Paralisl Data Hold Time, t, ;g Q h] ns
Operating Free-Air Temporature, Ty -85 128 ] 70 °c
ELECTRICAL CHARACTERISTICS (over recommended operating fres-air temperature range unless otharwisa noted)
PARAMETER TEST CONDITIONS + MIN | TYP=*] MAX | UNIT
ViKH High-fevel input voltage 2 A
ViL L.ow-level input voltage 0.8 v
I {nput clamp voltage Veap = MIN, 1) =-12mA ~-1.6 v
. Vep = MIN Vi =2V
W High-level output valtage cC . IH ' 2.4 \4
oH T8 put valtan Vi = 0.8V, (o = -800uA
Y, =MIN Vg =2V
C . IH '
VoL Low-laval autput voltage V?L - 0.8V, ol = 16mA 0.4 v
i Input current at maximum . _
| input voltage Voo = MAX, V| = 6.5V 1 mA
hH High-level input current Voo = MAX, Vi=24Y 40 BA
he Low-lavel input current VCC =MAX, VI = 0.4V -1.6 mA
los Shart-gireuit autput currentt VCC =MAX 35;:111991 :fg :g; mA
oo Supply currant Voo = MAX, See hote a9 63 mé,
SWITCHING CHARACTERISTICS, VCC -0V, Ta™ 25°C. N =10
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fnax Maximum input elock frequancy 30 29 MHz
Proapagation delay time, high-to-
L {ow-level cutput from clear 19 30 ns
Propayation delay time, low-to-
pLH high-level output from clock Cp =16nF, Ry = 4002 6 14 2 ne
Propagation delay time, high-ta-
1 17
PHL low-level sutput fram elock 4 2 . ¥

* For conditions shown as MIN or MAX, use the appropriate velue spacifled under recommended oparating ¢enditlons tar the applicabie

device typs.
** All typical vatues are at VCC =BV, Ty = 25°C.
t Mot more than one cutput should ba shortad at a time.

NOTE

graund, followsd by 4.5V, to clesr, and then applying 8 memantary ground, followed by 4,5V, ta clogk.

With ali putputs open, shift/load grounded, and 4.5V applled t¢ tha 3R, and darta inputs, ICC is measured by applylng a momentary
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8-BIT SHIFT REGISTERS| $54198

DESCRIPTION

These 8-bit shift registars are compatible with most other TTL,
DTL, and MSI logic families, All inputs are buffered to lower the
drive requirements to one normatized Serigs 54/74 |oad, and input
clamping diodes minimize switching transients to simplify system
dasign. Maximum input cieck frequemey is typicaily 35 megaheriz
eng powar dissipation is typically 360 mw.

All Series 54 devices are characterized for operation over the full
military temperaturg range of -G8°C to 126°C. Series 74 davices
are characterized for oparstion from 0°C to 70°C.

The bidirectional ragisters are designed to incorporate virtually all
of the features a systam designer may want in a shift register. These
circuits contain 87 equivelent gates and featura parallel inputs,
parallel outputs, ripht-shift and laft-shift serial inputs, operating
made-controld inputs, and a direct overviding claar line. The ragister
has four distinct modes of operation, namely:

Paraile| |Broadsidel Load

Shift Right {In the direction Q4 toward Q)
Shift Left (In tha direction Oy toward Q4 )
Inhibit Clnck {Do nothing)

Synchronous paratlel loading is accomplished by applying the B bits
of data and taking both mode control inputs, 35 end 34, high.
The data is lpaded into tha d f!ip-flop and appears at the
outputs after the positiva transition of tha clock input. Curing load-
ing, serial data flow is inhibited, '

Shift right it accomplished synchronously with tha rising edge of the

sirs o] N14198

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

N,F,G PACKAGE

Yor ok o "B e " e e Oy cLEAR
oo rrn
[ T 1 T F°] [ ] IIDJ
L1 1 T F 1 1 1 T 1
s
TRUTH TABLE

OPERATIDN-OF MODE CONTROL

clock pulse when Sg, ig high and S is low. Sertsl data for this mode INPUTS
i entered at the shift-right dats input. When Sg is low and 4 is S p MODE
high, dzta shifts left synchronously and new datae is entered at the 1 L
shift-laft seriat input, ’
L L INHIBIT CLOCK
Clocking of the flip-flep is inhibitad when both mode contral in- H L SHIFT LEFT
puts gra low. The mods controls should be changed only while the :
clock input is high, L H SHIFY RIGHT .
o H H PARALLEL LOAD
Average power dissipation per gate is typically 4.15 mW. :
LOGIC DIAGRAM
a, o o a g or L
1 §

I

F";,

|

I |

oy

—
.

i,

-
- o

o

—
CLOCK  BHHT 31 0 & L} 3 ]
At

BHIST  Culal
Lerr
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DIGITAL 54/74 TTL SERIES - $54198 ® N74198

RECOMMENDED OPERATING CONDITIONS

$64198 N74198
UNIT
MIN NOM MAX MIN NOM RMAX )
Supply Voltage Voe 4.5 5 5.5 4,75 5 5.25 v
Normalized Fan-Out from each Output, N: High logic level 20 20
Low fogic lavel 10 10
Input Count Freguency, f.o o0 1] 26 a 2b MHz
Width af Clock or Claar Pulse, t,, 20 20 ns
Modo-Contrel Setup Time, Coatup 30 30 ns
Oata Satup Time, Yatup 20 20 ns
Hold Time ut any Input, 4,14 a 0 ng
Operating Free-Air Tomparature, Ty -B5 25 125 0 25 70 °‘c
ELECTRICAL CHARACTERISTICS |over recommanded operating fres-nir temperature range unfess otherwise noted)
FARAMETER TEST CONDHTIONS $54198 N74198 oNIT
MM | TYPE | MAX | MIN | TYPI| MAX
Viy High-level input voltage ] 2 v
VL Low-level input voltage 0.8 0.8
A Input clamp voltage Veop = MAX, b = ~12mA -1.5 =156 W
. VCCHM|N, V‘H=2V‘ .
VOH High-level output voltage VIL - 0BY, |0H=*3UUMA 2.4 24 W
Veg = MIN, vy =2V,
- : . v
VoL Lowlevel output voltage VIL 08V, Ig, = 16mA 04 0.4
), \petedmentatmaximum Voo = MAX, V=66V 1 1| ma
input voltage
Iy High-level input current Voo = MAX, V=24V 40 40 A
I Lewlevel input current Voo =MAX, v, =04V -16 -1.8 ma
Short-circuit output
log current? Vo = MAX =20 -57 -18 67 mA
lec  Supply current Vop = MAX,  Table Below 72 104 72 116 ma
SWITCHING CHARACTERISTICS, Voo =6V, Ty = 26°C,N=10
PARAMETER TEST CONDITIONS MIN | TYP | MAX UNIT
Foex Maximum input count frequency 25 a5 MHz
Propagation delay time, high-to-
PHL  (gpelavel output from claar 2 a8 s
Gy = 15pF, R = 4000
N Propagation delay time, high-to- 8 20 20
PHL lowe-level output from clock ns
Propagation delay tima, low-to-
PLH high-level autput from clock 8 v % ns

* Faor conditions shown as MIN or MAX, use the appropriate value spacifled undar recommendad oparating conditions for the appilcahle
davice type. -
“* All typical values are st Voo = BY, T4 = 26°C,
t Mot more than one output should be shorted at a time.

TEST CONDITIONS FOR I (all outputs ara open)

TYPE APPLY 4.5V FIRST GROUND, GAOLIND
THEWN APPLY 4.6V
554198, N74198 | Serial input, Bp, 5y Clock Clear, Inputs A thru H
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SinoLics

8-BIT SHIFT REGISTERS| $54199

DESCRIPTION

Thase 8-bit shift rapisters are compatible with mast other TTL, DTL,
and MS! \ogic families. All inputs are bufferad to lowar the drive ra-
guiramants 1o one normalized Series 54/74 load, and input clamping
dipdes minimize switching transients to simplify system design. Max-
imum input clock frequancy is typically 35 megahertz and pawer dis-
sipation is typicaly 360 mWw.

These synchronous 8-bit registers featurs parallel inputs, paraliel
outputs, J-K serial inputs, shift/load contral input, a direct aver-
riding clear lina, and gated clock inputs. The ragister has three
modas of operation:

Parallel {Bmadsidei Load
shift {In the dirgction Qp toward Tyt
Inhibit Clack {Dao nothirg)

Paraliel loading is accomplished by applying the 8 bits of data and
taking the shift/ioad control input low when the clock input is not
inhibited. Tha data is Icaded into the associated flip-flop and ap-
pears at the outputs after the positive trangition of the clock input.
During loading, serial deta flow is inhibited.

Shifting is accomplished synchronously when shift/load is high and
the ¢lock input is nat inhibited, Serial data far this maode is enterad
at the J-K inputs, See the J-K inputs truth table for states required

sy N 14199

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

NF.0 PACKAGES

sET 2T EE T fearer
OOl rrtri
L T T T 1 [ 7] 1.1 J
tngl:l;: L] ™ a ag L] o F Qg CLEmR
|_ ’ a O " Dy ¢ % o Do f&"-‘.f'r
L I T 1T 1 T 1 1 I}
S UL O L LT LT L
[ 3 OINMT fy wRuT dg WU Oe T CLOCK  BND

tPin assignmants for thasa circuits ara the-sama for packages.

TRUTH TAEBLE
to enter seriat data into the first flip-flop.
Both of the clock inputs are identical in function and may be used INPUTS OUTPUT
interchangeably to serve as clock or clock-inhibit inputs. Halding att, [
sithar hugh inhibits clacking, but when one is held low, b clock input 3 4 QA NOTES:
applied to the other input is passed ta the eight flip-flops of thae rag- L m a A, v, = bit tire before
istar. The clock-inhibit input should be changad to the high level N L LAn clack pulse
s A PR : E- P 4 = hit time aftar
onl hile the clock input is high. +1
L P 9 H H H araak pulga
. ) . . H L Q
Thase shift registers contain the equivalent of 79 TTL gates. An H - high Iaval, L = low levet
Average power dissipation per gate is typically 4.56 mi.
LOGIC DIAGRAM
o o g % o or % an

i e

1 Y

-9
1ok

"Q"
H,

ff%
3 |

[-
cuoes 4 A
o105 Loat
INHIBFT

cLEAR
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DIGITAL 54/74 TTL SERIES m 554199, N74199

RECOMMENDED OPERATING CONDITIONS

5641953 N74159
URIT
MIN NOM Max MIK NOM MAX ]
Supply Voltaga Ve 4.5 5 5.5 4,75 5 526 A
Mormahized Fan-Dut From each output, N: High logic level 20 20
Low Iogic favel 10 10
Input Count Frequency, f.. ne o 75 0 25 MHz
Width of Clock or Clear Pulse, t, 20 20 ns
Mode-Control Satup Tima, Yostup 36 30 ns
Data Setup Tima, toetup 20 20 ns
Hold Time at eny input, t 1 ] o ns
Operating Frae-Air Temperature, T 4 =55 26 125 ] 25 70 c
ELECTRICAL CHARACTERISTICS{over racommended operating frae-air temperature vange unless otherwise noted)
PARAMETER TEST CONDITIONS * $54199 N74108 UNIT
MIN | TYPs| MaX | MIN | TP max
Vg High-leval input voltage 2 2 W
ViL Low-leval input voltage 0.8 1 %]
V) Input clamp voltage Vog = MAX, I} ==12mA, -1.5 -1.58 W
) Vog = MIN, Vg = 2V,
-l
Vou High-level cutput voltage v, = 0BV, |0H=-3UUMA 2.4 24 W
Ve = MIN Yy = 2V
- cC . IH .
VOI.. Low-level autput voltags v, = 0.8V, gL, = 16mA 0.4 0.4 v
| Input current at maximum v -M
1 input voitage oo = AX, Vl 5.5Y 1 1 ma
ITh High-tevel input current Vo =MAX, W, =24V 40 40 A
I'TH Low-level input current Voo = MAX, W) =04y -1.8 -1.8 mA
Short-gircuit autput
los currentt Yoo = MAX -20 -67 | -18 57 ma
lee Supply current Voo =MAX,  Table Below 72 104 rrd 118 mA
SWITCHING CHARACTERISTICS, Vo =6V, Ty = 25°C. N =10
PARAMETER TEST CONDHTIONS MIN | TYP | MAX UMIT
Fonax Maximum input count frequency 26 36 MHz
Propagation delay time, high-to-
PHL lena-lavel output fram clear 2 35 "
4 Propagation delay time, high-to- € = 16oF, R = 4008 s 20 20
PHL Iow-lavel output from clock e
Prapagation delay tima, low-to-
PLH high-ievel cutput fram clock 4 i7 1 26 ns J

* For conditions shown aa MIN or MAX, use the appropriate value specifiad under recammaended operating conditions for the applicabla

davice type.

"" Al typicel values are 8t Ve = BY, Ty = 26°C.
T Mat more than ane output should ke shorved &t a time.,

TEST CONDITIONS FOR | (ol outputs are openi

TYPE

APPLY 4.BV

FIRST GROUND,
THEN APPLY 4,5V

GROUND

554199, N74198 | | K,

Inputs & thru H

Clack

Clock Inhibit, Clear, Shift/Load
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DIGITAL 54/74 TTL SERIES

94/14 And 54/74H Typical A.C. Loads And Waveforms

LOAD CIRCUIT FOR
OPEN-COLLECTOR OQUTPUTS

Yoo
Ay
FROM OUTPUT TEST
UKDEHN TESF POWNT
€L
[SEE NOTE Al

1

B. all diodes are 1N3064.

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

NOTES: A, C| inctudes probe and jig cepacitanca,

LOAD CIRCUIT FOR

BI-STATE
TOTEM-POLE OUTPUTS
TEST Yoo

FOINT
R

FACM QUTPUT
UNDER TEST

{5EE
NUOTE 8]

o
[SEENOTE Al

TYPICAL AC WAVEFORMS

contrel,
qutput control.

Zour = 50 02

PARAMETER MEASUREMENT INFORMATICON

LDAD CIRCUIT FOR
TRI-STATE OUTPUTS

TEST "
BOINT o
AL
FROM OQUTPUT 51
LINDER TERT
o . (SEE
HOTE B}
A 2w
= G g thu
I9FF NOTE Al
EH
_

VOLTAGE WAVEFORMS
PULSE WIDTHS

Iv
18Y HIGH.LEVEL 15y 15w
TG e v PLSL
IPUT P - o
|-‘=|luu-:|—--— Mu{ _______ av - ,w___._:l
15 LELY LOVILEVEL 18y 18%
Data av PULSE
INPOT
VOLTAGE WAVEFORMS VOLTAGE WAVEFDRMS
PROPAGATION DELAY TIMES ENAEBLE AND DISABLE TIMES, TRI-STATE OUTPUTS
———————— v
QUTMIF El 1 4
NPT 185V 18y CONTROL
o ILOWLEVEL
i‘-“PHl.-"| I"'“"“-"I_ ENABLING| I"—"-Z_"‘ T ] T —av
iy ze
L v 31 AND
) WAVEFORM 1 |31 GLOSEDY 52 CLOSED
oy 1 1BV | 1By (BEE HOTE G |sz OFEN 1aY eV
Vou Vo
1-'PI1L-| |-'Pm—| |....,|ZH__...I 'HZ‘DW Y
F 1
WAVEFORM 2 57 OFEN, F :=+Q I
OUTOF PRasE 18Y 18y EENOTEE] 52 CLOSED 16V e TSV
_____ vaL ——— oV 52 CLOSED
NOTES: €. Waveform 1 is for an output with interngl conditions such that the output is low except when disabled by the output

Wavatorm 2 is for an output wlth internel conditions such that the output is high axcapt whan disabled by the

D, In the axamples sbove, the phase ratationships betwaen Inputs and outputs have boen chosen arhitrarily.
E. All input pulgas aré supplisd Ly ganararors having the following characteristics: tp £2.6 ns, 1 = 2.5 ng, PRR % 1 MHz, and
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Siqnotics

QUADRUPLE 2-NPUT POSITIVE| SHAHO00

SCHEMATIC |each gate)

NAND GATE
S54AHO0—A,F W & N74H00-AF N 74 H 0 0

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

ama el % il

[l P ev—— -

!

W PACKAGE

RECOMMENDED DPERATING CONDITIHONS

MIN NOM MAX UNIT
Supply Veltage Ve S54H00 Circuits 4.5 -] 5.5 W
NTAHOD Cireuits 4.75 5 5.25 v
Normalizad Fan-Out from each Output, N 10
Operating Free-Air Temperatuce Range, Tp:  864H00 Circuits =55 25 1265 G
N74HOD Circuits Q 25 70 °c
ELECTRICAL CHARACTERISTICS |over recommended operating free-air tampserature rangs unless otherwisa noted}
PARAMETER TEST CONDITIONS® MIN  TYP"" MAX | UNIT
Vint1} Logical 1 input voltage Vipg = MIN, 2 v
reqquired at ell input
tarmingls to ensure
logical 0 leve! at output
Vi Logical O input voltage Vee = MIN, GE| Vv
int0) requirad of any input ce i
terminal to ensure
logicel 1 lavel at cutput
Vourl1)  Logical 1 output Ve = MIN, Vin = 0BV, 24 v
voltage lipad = —S00HA
Voutin)  Logical O output Vo = MIN, Vin = 2V, 04| v
voltage lgink = 20mA
lin{o} Logical O leval Input Voe = MAX, Win = 04V -2 ma
current {gach input)
lin{1) togical 1 level input Voo = Max, Vin = 24V 50 uA
currert {each input} Voo = MAX, Vin = B.BY 1 mA
1gs Short circuit autput Ve = MAX, -40 -100 maA
current’
'GC{O}' Logical O level supply Voo = MAX, Vip = 4.5Y 26 40 | mA
current !
‘ool Logical 1 lavel supply Voo = MAX, Vinm0 10 168 | maA
current
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DIGITAL 54/74 TTL SERIES » S54H00, N74H00

SWITCHING CHARACTERISTICS Voo =BV, Tp = 20°C. N=10

tao logical 1 level

PARAMETER TEST CONDITIONS MIN  TYP MAX UMIT
tpdo Propagation delay time Cy = 25pF, R =280 6.2 10 ns
to lagical O level
Tadl Propagation defay time CL = 25pF, R = 2800 59 10 ns

* For canditions shown an MIN or MAX, use the sppropriate valus specifiad undar recommaended operating conditions for the applicabla

device type.
** Al typica! valuss era at VCC =6V, Ty = 25°¢c.

Not more than one output should ba shorted at a tims, and duration of short circuit test should not exceed 1 second.
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SilNELics wou

LE 2-INPUT POSITIVE NAND GATE
WITH OPEN COLLECTOR OUTPUT

SCHEMATIC {each gata)

SE4HOT=A,FW » N74HD1-A F

DIGITAL 54/74 TIL SERIES

PIN CONFIGURATIONS

$54H01
N74H01

W1

W PACKAGE

N

[

161

nal

Mﬂl[c L

O ar

3

0 7

iH

1

-E’t
=[]
=
O

AF PACKAGE

1]

j:

j.
:l.

&

[ERENERNREE RN
L} 2 ¥ 4+ + L} 7
RECOMMENDED DPERATING CONDITIONS
MIN NOM MAX UNIT
Supply Voltegs Veo:  S64HOT Circuits 45 5 55 W
N74HO1 Circuits 4.75 -] 5.25 V'
Mormalized Fean-Out from esch Gutaut, N 10
Operating Free-Air Temperature Range, Ta:  S54H01 Cirguits =56 25 126 °c
NTAH Circuits L H 2h 70 *C
ELECTRICAL CHARACTERISTICS lover 1 apurating free-air » range unless otherwiss noted)
PARAMETER TEST CONDITIONS" MIN TYP®*® MAX UNIT
Vin{1} Logical 1 input valtage VCC = M, 2 v
raquired at all input
terminals to gnsure
lagical Gjgn) lavel at
output
Vini0) Legical O input voltage VCC = MIN, [+F:} v
required at any input
terminal to ansure
logical 15¢¢) leval at
output
Tout{1} Qutput raversy currant Voo = MIN, Vin =0.BV, 250 KA
Vout{1) = BSY
Voutl0) Logical 0 output Ve = MIN, Vin= 2V, 0.4 W
voltage {on level} Isink = 20mA
lirdO} Logical D teved input Voo = MAX, Vin ™ 04Y -2 mé
current {each input)
lin{1} Logicsl 1 laval input Vo = MAX, Vin ™ 2.4V 50 nA
current (each input) Vop = MAX, Vin = 5.5V 1 mé
lecin Logical & level supply Voo = MAX, Vin =45V 26 40 mA
currant
eci) Logical 1 leval supply Voo™ MAX' Vip=0 88 100 | mA
gurrant :
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DIGITAL 64/74 TTL SERIES @ S54H01, N74H01

SWITCHING CHARACTER{STICS, Vg =BV, Ty w WE N=10
PARAMETER TEST CONDITIONS T MIN  TYP'' MAX | LNIT
1pd0 Propagaticn dalay time G =25pF, A =280 7.6 12.0 ns
to logical O lavel
tod1 Propagatian delay tlme C = 26pF, R = 2800 100 150 ne
ey Jogical 1 fevel

* Far conditions shown as MIN or MAX, use the appropriate velue specifiad under racommendad oparating conditions for the applicabie

davice type.
T All typical values are at Vi, = 5V, Tg = 25°C.

¥ Losd resistar Hy_is connecied from Vo 1o the autput, and inad capacitor C|_ i d from the nutput to ground.
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Sinetics

HEX WVERTER| $54H04

ISCHEMATIC [aach Invertar)

S54HOA—A F W « NTAHOA—AF N 74“ 04

DIGITAL 54/74 TTL SERIES

FIN CONFIGURATIONS

W PACKAGE

RECOMMENDED DPERATING CONDITIONS

MIN NOM MAX UNIT
Supply Voltage Ve:  §54HO4 Circuits 4.5 5 5.5 v
N74H04 Circuits 4.75 5 5,25 1
MNormelized Fan-0ut from each Output, N 10
Operating Frea-Air Temperature Range, Ty:  SB2HO4 Circuits ] 25 126 °C
N74HO4 Circuits 0 25 70 °c
ELECTRICAL CHARACTERISTICS {aver dod opsrating fi ! P range unless otherwise noted}
PARAMETER TEST CONDITIONS™ MIN  TYP™® Max | UNIT
Vin{1) Logical 1 input voltage Voo =MIN, 2 v
required at input
tarminal to ensure
logical O level at
autput
Viato) Logical 0 input voltage Voo = MIN, 08§ Vv
required at input
terminal 1o ensurg
logical 1 level at
output ) )
Vouti1) . Logical 1 output Ve ™ MIN, Vin = 0.8V, 24 v
voltage ligad = -500pA
Yaut(t) Laogical 0 cutput Voo = MIN, Vin = 2V, 04 v
voltage lgink = 20ma,
lin{o) Logical & level input Vop =MAX, Vin = 04V -2 ma
currant
lin{ 1} Logical 1 leval input Voo = MAX, Vip = 2.4V B0 BA
currant Vg = MAX, Vip =50V 1 ma,
\ns Short clreult autput Voo =MAX, =40 =100 mA
currentt
lcciol Logicwl O levei suppiy Voo = MAX, Vin = 45V, 0.5 580 | .mA
current
lociiy Logicat 1 lovel supply Vo =HAX, Vin=0. o 260 | mA
currant
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DIGITAL 54/74 TTL SERIES m $548104, N74H04

SWITCHING CHARAGTERISTICS, Vo =5V, T = 26°C, N = 10

FARAMETER TEST CONDITIONS MIN TYP MaX | UNIT
Tnd0 Propagation delay tirme € =26pF, R =280 65 10 ns
ta logical O level
tad 1 Propagatian delay time C = 25pF, Ay = 7800 9.0 130 ne
to logical 1 level

* For conditlons shown a3 MIN or MAX, usa the appropriate value specified under recommended opersting condlvons for the apptceabla

devica typa.
** All typleal vaiues are at Voo = 5V, Ta = 26°C.
T Nat more than ong cutput should be sharmed at a time.
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HEX INVERTER
WITH OPEN COLLECTOR OUTPUT

SE4HOG—A,F W » N74HOB—A, F

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

S94H05

SilINDLES
L N74H03

SCHEMATIC (gnch invarter)

W PACKAGE
" 13 12 n 1 L A
oo rirgn
5P
. : {b S:F
% rots
v Loy ud
1 r El a L1 L] T
3 A AF PACKAGES
H 113 12 " k] L] L
P "o EE)E
LIl L] LTt
1 i El . L . L] r
RECOMMENDGED OPERATING CONDITIONS
MIN NOM MAX UNIT
Supply Voltage Voo 554H06 Cirguits 4.5 b 5.5 v
N74HOB Circults 4.75 3 5.256 v
Normalizad Fan-Qut from aach Output, N 10
Operating Free-Alr Temperature Range, T,:  S54HOB Circuits -56 258 - 126 G
N74HOE Circuits 0 25 70 °C
ELECTHICAL CHARACTERISTICS {over ted operating free-slr temperaturs range unless otherwise noted}
PARAMETER TEST CONDITIONS" MIN  TYF'™ MAX | UNIT
Yinl1) Logical 1 fnput voltage Vioe = MIN, 2 V'
required at input
terminal te ensure
logical Oypy) level at
output
WVinio} Logical 0 input valtae Vg = MIN, 08 v
required at input
terminal ta ensure
logical 1ig¢f) lavel at
output
louti1) Qutput reversa cutrent Voo = MIN, Vi = 0.8V, 250 uA
Vout(1) = 5.5V
Vout(0) Logical 0 output Voo = MIN, Vin =2V, 04 v
voltags {an fevel) Isink = 20mA
lini0) Logical O levsl input Voo =Max, Vin = 0.4V -2 A,
current
lint1) Logical 1 leval input Voo = MAX, Vip = 2.4V B0 uh
current Voo = MAX, ¥in = 6.5V f mA-
logiy Loglcal O level supply Vg = MAX, Vi = 4.5V 40.0 58.0 | ma
current
Jecin Logical 1 leval supply Voo = Max, Vin=0 16.0 260 | mA
current
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DIGITAL 54/74 TTL SERIES » 564H05, N74H05

SWITCHING CHARACTERISTICS, Voo =BV, Ty =25°C, N =10

PARAMETER TEST CONDITIONS MIN  TYP  MAX | UNIT
Fropagation delay time

Yoy 1o logical 0 level C| = 26pF, Ry = 2808 10 15 ns
Propagation delay fime _

Tpd to logical 1 leval €y = 26pF, Ry = 2804 13 18 ns

* Eor conditions shown 23 MIN or MAX, use the eppropriate value specified undar recommended opereting congitions for the applicabla

diwvice type. .
** AN typical values ore at Ve = BY T, = 26 C.

+ Lead resistor F'L i conngctad frem VCC to the output, and Inad capacitar CL [s connected from the output to ground.
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EiNDLiCS

QUADRUPLE 2-INPUT POSITVE | S54H08

SCHEMATIC (each gate}

AND GATE
S54HOB—A.F,W » N74HOB-A F N 74 H 0 8

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

_S'_Q
i

¥¥ PACKAGE

1o . L)

ar

JiAy
.7

[E IS I

I

RECOMMENDED QPERATING CONDITIONS

Supply Voltage V!
$94H08 Circuits
N74HOB Cirguits
Narmalized Fan-Qut from each Output, N
Oparating Free-Air Temparature Range, T !
S54H0B Circuits
NTAHOE Circuits

MIN i NOM MAX UNIT
4.5 5 5.5 v
4.76 5 5.25 W
10
-b5 25 125 °c
0 25 7 °c

ELECTRICAL CHARACTERISTICS {over recommended operating free-air temperature rangs undess otharwise noted)

PARAMETER TEST CONDITIONS * MIN TYP'® MaX UNIT
Vin(y)  Logical 1 Input voltage Vicg = MIN, Voutll} # &V 2 v
reguired at all input
terininals to ensure logical
1 level at output
Vinl0l  Logical 0 input voltage Voo =MIN, Voutip)s 2.4V oR v
required of any input
terminal to ensure logical
D lovel at output
Vautt1) Logical 1 output voltage Vo =MIN, Vin = 2.0V 24 W
load = S00uA
Vout{0] Logical O output voltags Voo =MIN, Vip = 0.8V 0.4 v
lgink = 20mA
linia} Logteal @ level input Yoo = MAX, Vin = 0.4V -2 ma
current |each input)
lint1) Logicai 1 lavel input Yoo =MAX, Vip = 2.4V B0 uh
current leach input) Voo =MAX, Vin =65V 1 mA
log Short-circuit output Voo = MAX, -4{ =100 mA
current t
lppip)  Logical D level supply Voo = MAX, ¥in=45V 40 64 M
current
Iggity  Logical tlevel supply Voo = MAX, Vin=10 29 a0 mA
o current |
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DIGITAL 54/74 TTL SERIES w S54H0B, N74H08

ELECTRICAL CHARACTERISTICS (Cont'd)

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Ve Input negative clamp Voo oV ljpy = =12.0mA : -1.b v
viltaga _ Ta= 25°C
SWITCHING CHARACTERISTICS, Voo = 6V, T4 = 26°C, N = 10

PARAMETER TEST CONDITIONS MIN TV MAX | UNIT

tpdo Propagation delay time € = 25pF, AL =2800 8.8 12 ng
to logical § lavel

thd1 Propagation delay time €L = 25pF, R =2800 18 12 ns
1 lopical ¥ level

* For conditlons shown aa MIN ar MA X, use the appropriote value specified under recommended operating condltlons for the aoplicable
devica type.
** Al typical valum at: Vcc =BV, Ta™ 26°C,
t Not mora than one ournput should be shorted at 8 time and duration of short circuit tast showid not micesd 1 second.
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SiNDLiCS

TRIPLE 3-INPUT
POSITIVE NAND GATE

SCHEMATIC {each gate)

SBAH10-A,F ¥ » NTAH10~-A F

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

S94H10
N74H10

-

ZIKK

ER N

n
I

M=

ERERNRERERS)

AF PACKAGE

[

ol

=

RN

[N
e

N SpERERERN|
1 7 ] Ll ] L] 9
RECOMMENDED OPERATING CONDITIONS
MIN NOM Ma X UNIT
Supply Voltage Vep:  S84H10 Circuits 4.6 [} 5.5 v
N74H1D Circuits 4.75 B 5.25 v
WNormalized Fan-Out from each Output, N 10
Operating Freg-Air Temperature Rangs, T,:  554H10 Circuits -56 26 125 °c
N74H10 Circuits o 25 70 i
ELECTRICAL CHARACTERISTICS {(over ded operating free-sir F range unless otharwlse noted)
PARAMETER TEST CONDITIONS™ MIN TYP'" MAX | UNIT
Vinl1l Logical 1 input vattege Voo = MIN, 2 v
required at all input
terminals to ansure
logicgl O level at output
Vinio) Lagical O input voltege Voo = MIN, 08 v
required of any input
terminal to ansure
lagical 1.leval at cutput
Vautl1] Logical 1 output voltage Voo = MIN, Vi = 0.8V, 2.4 v
lioad = —B00MA
Vautio)  Legical 0 output voltage Voo = MIN, Vin =2V, 0.4 A
lgink= 20m#A
TinlQ) Logical O levat input Voo =MAX, Vin=0.4V -2 ma,
current (each input)
Yini(1) - Logical 1 levet input Voo = MAX, Vin = 2.4V B0 R
current {aach input) Voo™ Max, Vin = BEY 1 mA
os Short clrcuit output Voo = MAX -40 ~100 ma,
currgnt’
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DIGITAL 54/74 TTL SERIES w §54H10, N74H10

ELECTRICAL CHARACTERISTICS {Cont'd)

to logical 1 lovel

PARAMETER TEST CONDATIONS MIN TYP MAX UNIT
locigy  Logicel O level supply Voo =Max, Vi, =45V 19.5 30 mA
current
leeiyy  Logical 1 level supply Voo = MAX, Vin=0 7.5 126 ma
currant
SWITCHING CHARACTERISTICS, Vo= 5V, Ta= 25°C, N= 10
PARAMETER TEST CONDITIONS MIN TYP MAX I umMIT
tpdo  Propagation delay time €L = 25pF, /) = 2800 6.2 10 | ns
to logical O level ‘
tpd1 Propagation delay time C = 28pF, RL = 2800 6.9 10 ng

* For conditlons shown as MIN or MAX, use the appropriata valua specified under recommanded operating conditions for the applicabla

davioa type.

** All typical valusg are at Voo = BV, Ta= 2E°C.

t Not mora than one cutput should be shorted at a tima and duration of short clreuit test should not axcesd 1 second.
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SilINBLicS TRIPLE 3-NPUT| S94H11

POSITIVE AND GATE

SBAH 11-AF,W » N74H11-A,F N74H11

DIGITAL 54/74 TTL SERIES

SCHEMATIC {aach gate) ' PIN CONFIGURATIONS

W PACKAGE

woonom nom [l [

OO rirrl

ann |

T

Epepagnpspsge

I o—
s ) 60—

AF PACKAGE

woon

[i|

ag

Iil

1=

7
5

RECOMMENDED DPERATING CONDITIONS

MIN NOM MAX UNIT

Suppiy Veoltage Vot S54H11 Cireuits 45 5 5.5 v

. N74H11 Circuits 475 5 5.26 v
Normalized Fan-Qut from asch Cutput, N 10 |

Operating Free-Air Temperaturs Ranpe, T S84H11 Circuits -55 25 125 °c

N74H11 Circuits 1] 25 70 "G

ELECTRICAL CHARACTERISTICS {over recommended opsrating free-air tamperature rangs unless atherwise noted)

PARAMETER TEST CONDITIONS" MIN  TYP"T MAX | UNIT

Vinl1) L ogical 1 inpu‘t' voltage Vg = MIN, 2 Vv
reqyuirad at all input
terminals 1o ensure
togical 1 level at output

Yinio} Logical O input voltage Vg = MIN, 0.8 v
required of any input
terminal 1& gnsure
logical G level at output

Vaur(1} Logical 1 output voitage Voo = MIN Vint1y = 2V, 24 v
lgad = ~B00uA
Vautin)  Legical 0 output voltage Voo = MIN, Vinioy = 0.8V, 0.4 v
Isink = 20mA
linio} Logical O level input Voo = MAX, Vin= 0.4V -2 mA,
current {each input}
Lini1} Logical 1 tevel input Voo = MAX, Vin=24Y 50 uh
current {each input} Vog = MAX, Win =65V 1 ma
log Short circuit autput Voo = MAX, Vin = 4.5V —40 -100 1
current?
leciol Lagicat O level supply Voo = MAX, Vin=0 30 48 mA
currant
logy,  Sopicel 1 level supply Voo MAX, Vg =48V 18 a0 | ma
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DIGITAL 54/74 TTL SERIES m §54H11, N74H11

EWITCHING CHARACTERISTICS, Vo =5V, T4 = 26°C. N = 10

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

tad0 Propagation delay time C| = 28pF, R = 2808 88 12 ns
1o |ogical 0 leval

T Propagation delay time C| = 25pF, R =2800 7.8 12 s

* For conditions shown as MIM ar MAX, use tha appropripte value specitied undar recommanded operating conditions for the appllcable
device typs.
** Al typica velues are at VCC = SV, TA = g5°C.
TNot more than ons output should ba shorted at a tima and durstion of short circult test should not exceed 1 second.
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DUAL 4-INPUT POSITIVE NAND GATE S54H20

SEAH20—A,F W & N7SH20—A, F N 74“2 0

DIGITAL 54/74 TIL SERIES

PIN CONFIGURATIONS

Sinnotics

SCHEMATIC {gach gota}

W PACKAGE
4 13 12 m m L] 1}
EEEEEENEE A
ane
Yot
] L] L
.E“; bl OO OuUITd
1 T 2 . L] L] I
o 4
- SR § e T
A,F PACKAGE
ZF ; : . 14 ] 3 il i L] "
L 0 n
BN
Akt
Ut LMoo
L} _2 a + 1] |: T
RECOMMENMDED OPERATING CONDITIONS
MIN NOM MaX UNIT
Supply Voltage Vit 554H20 Circuits 4.5 5 5.5 v
N74H2Q Circuits 476 5 5.25 A"
Normalized Fan-Out from esch Qutput, N 10
Operating Fres-Air Temperature Range, T5:  SB4H20 Circuits -55 25 128 °c
N74H20 Circuits [¢] 5 70 °c
ELECTRICAL CHARACTERISTICS {ovar r ded operating free-alr 1 rangs unless ctharwise noted)
PARAMETER TEST CONDITIONS™ MIN TYP'" max UNIT
Vin{1] Logical 1 input voltage Vcc = MIN 2 v
required at all input
terminals to ensure
logical D lavel at output
Vinio) Lagieal 0 input voltage Voo =MIN, 0.8 v
required of any input
tarminal to ensure
logical 1.level at output
Voutl1) Logical 1 output voltage Veog = MIN, Vin = 0.8V, 2.4 v
laad = -500kA .
Voutl0) Logical 0 output voltage Voo =MIN, Vin = 2V, G.a v
lgink = 20mA,
linta} Logical D level input Voo = MAX, Vip = 0.4V -2 mA
current leach input)
Hind1} Logical 1 lavel input Veo™ MAX, Vin = 2.4V 50 BA
current (aach input} Voo = MAX, Vi = 5.5V 1 mA
\os Short circuit outgut Vop = MAX, —40 -100 mA
current
locio Logical O lavel supply Voo = MAX, Vin = 4.5Y 13 20 i
current
laci Logical 1 level supply Yoo ™ MAX, Vin=0 5 8.4 mhi,
current
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DIGITAL 54/74 TTL SERIES = S54H20, N74H20

SWITCHING CHARACTERISTICS, Vp= 5V, Ta = 26°%C, N=10 .

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
tpdo Propagation delay time CL = 25pF, Ry = 2808 7 10 ns
to logicsl O leval
toet1 Propagatian delay tima CL =2ZbpF, A = 2800 6 10 ns
to logical 1 ieval

* For conditlans shown as MIN ar MAX, use tha sppropriate value spacified undser recommaended operating conditlons for the appllcable .
device type.
** Al typicsl values are at Voo = SV, T, = 36°C. )
T Not mora than one autput should be shorted ar a time and duration ot short circuit teat should not excesd 1 second.
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Sinotics

DUAL 4-INPUT POSITIVE AND GATE | SH4H21

SCHEMATIC {qach gatel

SBAH21—-AF W o NTAH21--AF N 7 4H 2 1

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

W PACKAGE

LU T - T L I L3

nmm%ﬂn

il

Epupugsgupugs

[0—' 1 H L)
INMATH
2z
AF PACKAGE
H o ° n 19 L] L]
LIt LI L] i
1 ? 1 L] L3 " r
RECOMMENDED OPERATING CONDHTIONS
MIN NOM MAX UNIT
Supply Voltage Voot 8B4H21 Circuits 4,B [ [ v
N74H21 Circuits 4,76 -1 5.25 v
MNormalized Fan-Qut from each Dutput, N 10
Oparating Free-Air Temperature Ranga, T4:  SB4H21 Cirguits -5B 26 125 ‘c
N74H21 Circuits 0 25 70 °c
ELECTRICAL CHARACTERISTICS {over r ded oy ing free-air : range uniess otherwise noted)
PARAMETER TEST CONDITIONS " BN TYR'' MAX | UNIT
Vin{1) Logical 1 input voltaga Veop = MIN, 2, LY
required at all input
terminals to ensure
logical 1 level at gutput
Vintal Laogieg) 0 input voltage Voo = MIN, a8 v
raguired of any input
terminal t0 ensure
logical O level at output
Vout(1}  Logical 1 output voltage Vog = MIN, Vinl1} =2V, 24 v
llgad = -500uA,
Vauti0)  Logical 0 cutput voltage VYoo = MIN, Vini0) = 0.8v, 0.4 v
lgink = 20mA
lind 0} Lagical 0 level input Ve = MAX, Vin = 0.4V -2 ma,
current {sach input}
lint1) Logical 1 leval input Voo = MAX Vip = 2.4V 50 kA
current leach input) Voo = MAX, Win = BSV 1 na
log Short circuit autput Yoo = MAX, Vin = 4.5V -40 =100 mA,
currant
loetol Logicat O level supply Vop = MAX, Vin=0 20 32 mA
current
lecti Lopical 1 {evel supply Voo = MAX, Vin = 4.5V 12 20 mA
currant
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** All typical values are at
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DIGITAL 64/74 TTL SERIES ® 854H21, N74H21

SWITCHING CHARACTERISTICS, Vop= 5V, Ta = 25°C, N =10

PARAMETER TEST CONDITIONS MIN  TYPTT MAX | UNIT

tpdD Propepation delay tirms CL = 28pF, A =2800 8.8 12 ns
to logical O level

tpdl Prapagation delay time CL = 25pF, A = 2808 7.8 12 ns
o Iogical 1 level

* For conditions shown as MIN or MAX, use the appropriata valua specifled undar racommended oparating conditions for the applicable
davica typae.,

c =BV, Ty

= 28°C.

T MeT mera than ona output should be shortad at a Time and duration of short circuit test should not &xceed 1 secand.




Sifn

L} [ H:

DUAL 4-INPUT POSITIVE NAND GATE

WITH OPEN COLLECTOR OUTPUT

SCHEMATIC (gach gate)

S64H22—A F W ¢ NT4H22-A F

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

S94H22
N74H22

W PACKAGE

[ @ ow »

I iii

GHD

o —

vewna | o

AF PACKAGE

Vi

illlillfl_lfllj_nlﬁ_lil

L

L o
JETTTH

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNITj
Supply Voltage Vog: 8B4H22 Circuits 4.5 5 5.9 W
MN74H22 Circuits 4,78 -] 5.26 v
Narmalized Fan-Out fram each Quiput, N 10
Operating Free-Air Temperature Range: S54H22 Circuits =55 25 125 °c
N74H22 Circuits 0 25 70 °C
ELECTRICAL CHARACTERISTICS jgver r ded of ing free-air temy range unless otherwise noted]
PARAMETER TEST CONDITIONS" RMIN TYP*" MAX |l UNIT
— ¥ |
Vin{1} Logical 1 input voitage Ve = MIN, 2 Y
reqquirad at all input |
terrninals to ansure logi- i
cal Qign} level at cutput [
Vinio) Logical 0 input voltage Veg = MIN, 08 | v
recquired at any input 1
terrinal 1o ensure logi- [
cal 1{gtf) bevel at cutput )
Laut(t) Qutput revprse currant Voo = MIN, Vin = 0.8V, /0 | pA
Vout(1) =B.8V |
Vout{0} Logical 0 output Vo = MIN, Vin =2V, 0.4 v
voltage {on level} Tsink = 20mA |
linio) Logical O lavel input Ve = MAX, Vin = 0.4 -2 | mA
gurrent {each input}
lini1} Loglcal 1 lavel input Yoo = MAX, Vin = 24V 50 | BA
current (gach Input) Voo = MAX, Win = BBV 1] mA
locio) Logical O level supply Yoo = MAX, Win = 4.5V 13 20 ma
current
lee i) Lagital 1 lavel supply Voo = MAX, Vin=0 3.4 50 mA
currgnt
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DIGITAL b4/74 TTL SERIES m §54H22, N74H22

SWITCHING CHARACTERISTICS, Vo = 5V, T4 = 26°C, N = 10

PARAMETER TEST CONDITIONST MIN TYP*® MAX | UNIT
tpd0 Propagation delay time Cy = 28pF, Ry = 2800 75 1240 ns
1o logical O lavel
tpdi Propagation delay time C = 26pF, Ry = 2800 1G.0 pLAH ns
1o logical 1 level

* Far conditions shown as MIN or MAX, usa the sppropriate valus specified under recammandsd operating conditions for the applicable
davice type.
** All typical valusy ere at Voo = BV, T, = 26°C,
T Mot mors than one cutput should be shorted st a time snd duretlon of short cirgult st shauld not gxcead 1 sacond,
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SiNDLCS

8-INPUT POSITIVE NAND GATE | S54H30

SCHEMATIC (sach gate)

SE4H30-4, F W ¢ N74H3DA FW N 74“ 3 0

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

W PACKAGE
" R " n 1o L [ ]
mEEEEEENE l? [1
o
Vo
spuppsgsgege
o El L] a
e | S AF PACKAGE
It " 13 2 i bl * L]
1 M1
Vi
G
ooy
+ H a a " L3 7
RECOMMENDED OPERATING CONDITIONS
MIN NOM MAX UNIT
Supply Voltage Vo S54H30 Circuits 4.5 5 55 v
N74H30 Circuits 4.75 5 5.25 v
Mormalized Fan-Out from gach Quiput, N 10
Operating Frea-Alr Temparaturs Rangs, Ty:  S54H3D Circuits -55 25 125 ‘c
N74H30 Circuits a 26 70 °c
ELECTRICAL CHARACTERISTICS tover recommended operating frae-air tamperature rengs unless otharwise noted|
PARAMETER TEST CONDITIONS" MIN - TYP'" mMAX | uNnIT
Vini1) Logical 1 input voltage Voo = MIN, 2 W
required at all input
terminals to anaure
logical O leval at gutput
Vinig) Logical O input voltage Vice = MIN, 0.8 v
required of any input
terminal to ensurs
logical 1 level at output
Vout{1} Legical 1 output voltage Yoo = MIN, Win = 0.8V, 2.4 v
l1gad = —600MA
Voutlo} Logical 0 output voltage Ve = MIN, Vin=2V. 0.4 v
lgink = 20mA
lin(o} Logical 0 level input Voo = MAX, Vi =04V -2 mA
current {gach input)
Ting1) Logical 1 level input Vo = MAX, Vin = 2.4V 50 A
current {gach inpurt) Yoo = MAX, Vin = 5.5V 1 mA
las Short circuit output Vo = MAX —40 =100 ma
current
ey Laogical D ievel supply Voo = MAX, “Wip = 4.5V 6.5 10 mA
current
‘oo Logical 1 level supply Voo = MAX, Vin=0 2.5 4.2 mA
Currant
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DIGITAL 54/74 TTL SERIES w S54H30, N74H30

SWITCHING CHARACTERISTICE Mo =6V, Ty = 25°C,N=10

——— T
PARAMETER TEST CONDITIONS MiN TYP™" MAX | UNIT
tpd0 Propagation delay time Cy = 2BpF, R = 28082 89 12 ns
to logical O level
thd1 Prapagation delay time CL = 26pF, R = 2805 6.8 10 ns
to logical 1 lavel

* For cenditions shown as MIN or MAX, use the appropriate value specified under recommanded aparating zonditions for the applicable

device typo.
** All typical values at: Ve = BY, Ty = 26" C.
1 Duration of short circuit test should not exceed 1 second.
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LT

DUAL 4-NPUT POSITIVE NAND | S54H4 ()

SCHEMATIC {(each gate}

BUFFER | oy
SEAHA0—A F W » NT4H40-AF N 74H 4 0

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

e LAl E] -l

NOTES:
1. Component velues shown are nominal.

W PACKAGE

1 2 N oow [l .

nlinlulnlsinls

a0

ARECOMMENDED OPERATING CONDITIONS

MiIN NOR MAX UNIT
Supply Voltege V~o: 854440 Circuits 4.5 i1 .5 v
N74H40 Circuits 4.75 =] 5,25 v

Normalized Fan-Out from gach Output, N . 30
Operating Frae-Air Tamperature Range, To:  S54H40 Circuits -bb 25 125 °C
NT4H4D Circuits o 25 70 °C

ELECTARICAL CHARACTERISTICS {over recommaended operating frae-gir temperature range unless otherwizse noted}

PARAMETER TEST CONDITIONS” MIN - TYPT  max | umiT
Vint1} Logical 1 input voltage Yoo ™ MIN, 2 v
raguired at all input
terminals to ensure
togical O level at output
Vini0} Logical D input voitage Voo = MIN, 08 v
required at any input
tarminal to ensure
logical 1 level at output
Yout{1)  Logical 1 output voltage Ve =MIN, Yin = 0.8V, 24 v
llgag = =1.5mA
Vour{0} Lagical 0 gutput voltage Yoo mMIN, Vin =2V, 0.4 v
: lsink = 60mA
Linfn Lagical 0 level input Voo =MAX, Vin = 0.4V -4 ma
currant {each inputl
lLin{ 13 Lopical 1 Isvel_ input Voo =MAX, Vip =24V 100 Y
current {each input| Voo = MAX, Vin=55V 1 mé,
Iog Short clrguit output Voo = MAX -40 —125 ma,
current
lCC[O] I;L?g::; Q leval supply Vg = MAX, Vip =45V 25 40 ma
l'CCli] Ic_:rg:::l 1 leval supply Yoo ™ MAX, Y¥in=0 10.4 16 ma
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DIGITAL 54/74 TTL SERIES w S54H40, N74H40

SWITCHING CHARACTERISTICS, Vo =BV, Ta = 25°C, N = 30

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
thd0 Propagation delay time & = ZbgF, R =335 85 12 ns
to lagical O level
tadi Propagation delay time O = 2BpF, A =830 85 12 ns
to logical 1 lavel

= For conditlons shown as MIN or MAX, use thae approprista valua specifiad undar racommandad cperating conditions for the applicable

device tvpe,
*= Not more than one cutput should be shorted at a time, and duration of short circuit test should net d 1

T AIL typicsl values are at Voo = 5V, T4 = 25°C.
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SiNDLics

DUAL 2-WIDE 2-INPUT | $54H50
AND-OR-INVERT GATES | S54H51

SCHEMATILC {aach gate)

SE4H50-—-A,F:‘N & S54H51--A.F, W & N74HGO—A F « N74HB1-A,F N74“50

pieimAL 54,74 TiL seres | N74H51

PIN CONFIGURATIONS

EL T % mc el L
TRT

— > - -0 wrur

ot [
G > 0] i
o

[ * >

i [ ‘ 2 i -3

NOTES:

1, Component valuas are nominal.

2. Both expandar inputs are used simultanecusly for expanding.

3. |f axpandor is not used |eave X and X pins opan.

4. Expander inputs X and X are functional on the S64HB0 and
N7AHS0 circults only. Make no external connaction to X and X
pins of tha S54H51 and N74HE1.

8. A total

of  four SS54HGVNTAHGD axpandar gates or ona

554HE2/NTAHE2 expandar gata may be gonnsctad 1o the
expandar inputs,

RECOMMENDED OPERATING CONDITIONS

W PACKAGE

AN NOM MAX UNIT
Supply Voltege Ve S84HS50, S64H51 Circuits 45 [3 5.5 v
N74HS0, N74H51 Circuits 4,75 2] 5,25 v
Normalized Fan-Out from each Cutput, N 10
QOperating Free-Air Temperature Range, TA; SE4AHE0, S54H51 Circuits -5h 26 126 ‘c
N7AHB0, N74H51 Circuits 1 o] B 70 °C
ELECTRICAL CHARACTERISTICS lover recommended aperating fres-air temperature range unless othaerwise noted)
PARAMETER TEST CONDITIONS " MIN TYP MaX UNIT
Vinl1} Legical 1 input voltage Voo = MIN 2 v
required af both input
tarminals of aither AND
saction to ensure logical
G at output
Vin{o} Lagical 0 input voltags Voe = MIN a8 v
required at one input
tarminal of each AND
seetion to ensure logical
1 at output
Yot 1) Logical 1 output voltage Voo = MIN, Vin = 0.8v, 24 W
Noag = ~500uA
Vautiol Legical D cutput voltage Veoe = MIN, Vi =2V, 0.4 v
lgink = 20mA
lin{D} Logical O level input Vg = MAX, Vin = 0.4V -2 mA
current (each input)
lini1s Logical 1 level input Voo = MAX Win = 2.4V 50 IES
current (eech input) Veg = MaX, Vip = 5.5V 1 A
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DIGITAL 54/74 TTL SERIES » $54H50, S54H51, N74H50, N74H51

ELECTRICAL CHARACTERISTICS (Cont'd|

PARAMETER TEST CONDITIONS MIN . TYP  MAX | UNIT

log Short circuit autput Voo = MAX -40 -100 mA
current ™

Iccum Logicai D level supply Ve = MAX, Vi, = 4.5V 152 24 { ma
Current

tcoih Lagice! 1 level supply Voo = MAX, V=0 8.2 128 | ma
current

ELECTRICAL CHARACTERISTICS (S54HSQ tircuits anty) using sxpander inputs, Vo= 4.6V, Ta = -65°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT

lin¥ E xpander-node inpyt Vi = 14V -5.85 ma
current

VERE ) Baw-amittarlvolmge of lsink = 20mA, 19 = 700A, Rq =0 1 v
output transistor

Youri 1} Lagical T output voltage ligad = ~500kA, 19 =320uA, 24 v

I = =220pA
Youtio) Lagical O output voltage lgink = 20méA, b = 470uA, Ry = 6812 0.4 v

ELECTRICAL CHARACTERISTICS {NV4MBD circuits onl_\r} using @xpander inguts, Vl:c- 4BV, Ta=0°C

PARAMETER TEST CONDITIONS MIN TYP MaAX | UNIT
linX Expander-nods input Vi = 1.4V -5.3 mA
currant
VaEIQ) Basa-emitter voltage of lgirk = 20mA, 1y =1.1mA, Rq=0 1 v
output transistor 4
Youti1} Lagical 1 output voltage lioad = -600uA, b = 570uA, 2.4 v
I3 = -570uA
Vouttd  Logical O output voltage Isink = 20mA, 17 = 600RA, Ry =630 0.4 v

BWITCHING CHARACTERISTICS, '.‘ZQ:C- BV, T =26°C, N = 10, axpandar pins are apan

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tod0 Propagation delay time C = 25pF, L = 2800 6.2 1 ns
to lagical O level
tpd1 Prapagation delay time CL = 26pF, R = 2300 6.8 1% ns

o logical 1 level

SWITCHING CHARACTERISTICS, (S54HB0/N7AHSD circuits only), Vop=6V.Ta= 26°C, N =10, Cy= 16 pF

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT ‘}
tad0 Propagation delay time C = 26pF, A = 28082 74 ng

to logicai O level
thdt Prapagation delay time C| = 25pF, Ry = 2800 1" s

to logical 1 level

* For conditions shown gt MIN or MAX, use the appropriate value specified under recommended operating conditians for the applicable
device type. Expander pins are open.
"* Noi more than one gutput should be shorted at @ time, and duration of short cirguit test should not exceed 1 sacond,
T All vypical values are at Voo =5V, Ta= 256°¢,
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SiNDLCS

4-WIDE 2-2-2-3-INPUT AND-OR GATE| S54H52

PIN CONFIGURATIONS

SB4H52-A,F W « N74H52-A,F N 74 H 5 2

DIGITAL 94/74 TiL SERIES

W PACKAGE
101717071 [t [1

A,F PACKAGE

SCHEMATIC DIAGRAM

aranER
iy

oK

Tzm

o

s o]

r— Iwhria H’_ﬁ

=t

F:3

i

Il

NOTE:

1. A total of six sxpander gates may be
tad to the far input.

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT
Supply Valtage Veo:  854HB2 Circuits 4.5 g 8.6 W
N?4MB2 Circuits 4,75 B £.25 v
Mormallzed Fan=0ut from each Qutput, N 10
Operating Fres-Air Temperatura Range, T,:  S54HE2 Circuits =55 25 128 °c
N74H52 Circuits [+] 25 70 C
ELECTRICAL CHARACTERISTICS {over racommended operating free-air temparature renga unless otharwise noted)
PARAMETER TEST CONDITIONS® MIN  TYPE MAX | uNIT
Vin{1} Logical 1 input voltage WVee = MIN 2 v
required at all input
tarminala of ona AND
saction 10 enaure
Jogical 1 at output
Vini0) Logical 0 Input voitage Voo = MIN na Y]
raquired at ane input
terminal of each AND
gection 1o ensure
logical O at cutput
Vourlt Lagical 1 cutput Ve = MIN, Vin =2V, 24 v
valtage lipad = ~S00uA
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DIGITAL 54/74 TTL SERIES o S54H52, N74H52

ELECTRICA{ CHARACTERISTICS {Cont'd}

to logical 1 level

PARAMETER TEST CONDITIONS MIN  TYP MAX 1 UMIT
Vouti0) Logical 0 output Vee = MIN, Vin = 0.8v, 0.4 v
voltage leink = 20mMA
|in(o} Logical O level input cc™ MAX, Vin = 04V -2 ma.
current (each input}
a1} Logical 1 tevel input Voo = MAX, Vin = 2.4Y 50 A
current |aach input} Voo = MAX, Vin = 5.5V 1 maA
los Short circuit putput Voo = MAX, Wi, = 4.5V -40 =100 mA,
current**
lccio Logical O level supply Voo = MAX, Vin=0 162 24 mé
current
lccin Logical 1 level supply Ve = MAX, Vi, =45V 20 Edl mA
current
ELECTRICAL CHARACTERISTICS {(364H52 circults onlyl using expander input, Voo = 4.5V
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
linx Expander-noda input V=1V, ligad = —500uA, =27 -45 [ mA
current Ta =-55°C
Vouti1}  Logical 1 output Wy = 1V, l1pag = -500uA, 2.4 W
voltaga Ta = -55°C
Vourit Logical 0 output linx = ~300uA, lsink ™ 20ma, 0.4 v
voltage Ta=126°C
ELECTRICAL CHARACTERISTICS (N74H52 circults only) using expander ingat, Voo = 4.75V
PARAMETER TEST CONDITIONS MIN  TYP MAX | UMIT
lin Expander-node input ~Vx =1V, ligad = ~500uA, Ta= o°c | 29 ~5.35 mA
current
Voutl 1} Logical 1 output voltage V=1V, llpad = 500uA, Ta =0°C 2.4 v
Voutih}  Logical O output voltage linx = =300pA,  lgpk = 20mA, Ta - 70°C 0.4 A
SWITCHING CHAFIACTERISTICG, Voo =BV, Ta = 25°C, N = 10, expander pin is opsn
PARAMETER TEST CONDITIONS Mik TYP MAX | UNIT
todo Propagation delay time C =2BpF, R = 28012 9.2 15 Ny
to togical G favel
tpd1 Propagation dalay time Cp = 25pF, Ry, = 2800 106 15 ns
to Jogicai 1 taval
SWITCHING CHARACTERISTICS, Vpp = 6V, T4 = 26°C, N = 10,0y = téaF
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Ipdo Prepagaticn delay time C|, = 26pF, R = 2401 9.8 ns
to logical O leval
tad1 Propagation delay time Cy =25pF, R = 2800 14.8 ns

* For conditions shown as MIN or MAX, use the appropriate valves spacifisd under recommeanded operating conditions for the applicable

device type. Expander pin i3 opan,
** Duration of short circuit test should not exceed 1
t ANl typlcal values are ot Ve = BV, Ty = 26°¢C.

second.
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Sifnotics

EXPANDABLE 2-2-2-3-INPUT | S54H53
AND-OR-INVERT GATE | S54H54

SEAHE3—A,F,W ® S54HEA~A,F W ¢ N74HEI—A,F » N74HB4—AF

SCHEMATIC DIAGRAM

N74H53
DIGTAL 54,74 TTL SEriES | N7T4H54

PIN CONFIGURATIONS

Iy AR Y
~ Ko
s L
e TR S Topk——
.y e,
ol I\ ™

W PACKAGE

u om [ TI L

A,F PACKAGE
H il L) L " [
0 n 1 JJ_I

ane

Epspegepupegs

7

NOTES:

1. Companent valuss shown are npminai.

2. Both expandar inputs are usad simutaneously for expanding.
d. If axpander |5 not used leave X and X pins opean.

4. Expander inputs X and ¥ are functional on the SE4HE and

RECOMMENDED OPERATING CONDITIONS

N74HS83 circults only. Maka ne axtarnal connaction 1o X and X
ping of the S54H G54 and N74HEB4,

. 6 A rwotal of four SEAHSO/NTIHGD expander gstes or one

S5IHEZ/N74HE2 expander gate rmey be connected to the
axpandar inputs,

. MIN NOM MAX UNIT
Supply Voltage V~n:  S54H53, S64H54 Circuits 4.5 [ 5.5 v
N74H53, N74H54 Circuits 475 -] 5.25 V'
Marmalized Fan-Out from each Output, N 10
Operating Free-Alr Temperature Rangs, Tp:  554H53, 554HE4 Circults -55 25 125 °c
M74HEJ, N74HE4 Circutts 0 25 0 °C
ELECTRICAL CHARACTERISTICS (over s ded operating free-air patature ranga unlass otherwise noted)
PARAMETER TEST CONDITIONS® MiN TYPl  MAX | UNIT
Vini1) Logleal 1input voltage Ve = MIN, 2 v
required at all input
terminais of ona AND i
section to ensura .
logical Q at output
Vinio) Logical O input voltaga Vee = MIN, 08 v
required at ong input
tarminal of gach AND
sattian to ansure
logical 1 at output
Yauri1) Logical 1 output Ve = MIN WVin =048V, .4 v
voltage ligag = -500u A
Vout{0)  Logical O cutput Voo = MIN Vin =2V, a4 | W
voltage lgink = 20mA
liniD) Logical O level input Voo = MAX, Win = 0.4V -2 mA
current (each input)
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DIGITAL 54/74 TTL SERIES = $54H54, N74H53, $54H54, N74H54

ELECTRICAL CHARACTERISTICS (Cont'd]

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT

I Lagical 1 level input W, =MAaX, V.= 2.4V 5C uA

i1} current {each input) Vgg =MAX, V:: =E.5Y 1 mA

Ing Short circuit autput Vop = MAX ~40 -100 mi
currant**

lecio Logicel O level supply Voo = MAX, Vin =45V 94 14 ma
current

el :::;r:::tl 1 level supply Voo = MAX, Yin=0 7A 1 ma

ELECTRICAL CHARACTERISTICS |S54HS3 circuits only} using sxpander inputs, Vo= 3.5V, T = -56°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT

linX Expanctar-node input V¥ = 1.8V ~5.85 | mA
current

VBE{(Q)  Base-emitter voltage of lgink = 20mA, 1§ = 700uA, Ri=0 1 v
output transgistor

Vout{i}  Logical 1 output lipad = —BO0eA, 14 = 3204A, 24 v
voltage g ==320pA

Yooty Logical O output lsink = 20mA, 11 = 470uA, Ry =680 0.4 v
voltage

ELECTRICAL CHARACTERISTICS (N74HS3 circults only} using sxpander inputs, V= 4.75V, T = ¥’c

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
linX Expandar-node input VX = 1.4V -£.3 mA,
current
VBE(OI fase-amitter voltage of lgink = 20mA, Iy = 1.1mA, Ry =0 1 v
output transistor Q
Vout( 1} Logical 1 cutput ligad = B00uA, |y = B70uA, 2.4 v
voltage lg = E70ud,
Voura) Logical 0 output lgink = 20mA, 14 = G00uA, Ry =830 0.4 v
voitage

SWITCHING CHARACTERISTICS, Vo= 5V, Ta = 25°C, N = 10, axpander pins are open

PARAMETER TEST CONDITIONS MIN TYFP MAX UNIT
tod0 Propagation delay time CL = 26pF, Ry = 2800 B.2 1 ng
1o lopgical O leval
tag1 Prapagation delay tima C\ = 25pF, RL = 28002 7 1 ng

1o {ogical 1 level

SWITCHING CHARACTERISTICS, {S54H53/N74H53 clrcults only) Voo~ BY, Ta = 26°C, N= 10, Cy = 15 pF

e —

PFARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tad0 Propagation dalay time CL = 26pF, A = 2800 T4 ns
1o logical € faval
hd Propagation celay tima C = 26pF, R =280% 1.4 ns

to logical 1 lovel

* For conditions shawn as MIN or MAX, use the appropriata value specifiad undaer recommanded operating conditions for the appllcable
device type. Expander pins ara apan.
=¥ Duration of short ¢ircult test should not axceed 1 sacond.
T Al typical values are at Vop= 5V, T = 26°C.
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SiNDLics

EXPANDABLE 4-INPUT
AND-OR-INVERT GATES

$54H35

SCHEMATIC DIAGRAM

N74H55

SE4HE5—A,FW & N74HE6—A F

DIGITAL 54 /74 TTL SERIES

FIN CONFIGURATIONS

(I

o o _
v Lo -

e -
NOTES:

1. Component valugs shown are nominal.

2. Both gxpander inputs are used simultanecusly for expanding.

3. If expander 5 not used, leave X and X pins open,

4. A total of four SB4HBO/NTAHED expandar gates or onsg SEAHB2/
N74HB62 expander gate may e connegted to the expander
inputs,

=

AN

RECOMMENDED OPERATING CONDITIONS

W PACKAGE

MIN NDOM MAX URIT
Supply Veltage Vo SBAHES Circults 45 ] 5.5 v
N74HEG Circuits 4,75 B 5.25 v
Normalized Fan-Out from each Output, N 10
Operating Free-Air Temperaturs Range, T,:  S54H5B5 Circuits -55 25 126 c
N74H55 Circuits 0 25 70 °C
ELECTRICAL CHARACTERISTICS {over recommended operating free-alr temperature rangs unless otherwise noted)
PARAMETER TEST CONDITIONS " MIN  TYPT  MAX | UNIT
Vini(1} Logical 1 input valtage Voo = MIN 2 W
required at all input
terminals of sither AND
section 10 ensure lapical
0 at cuiput
Vinla} Logical § input voitage Yoo = MIN n.B v
reguired at one input
tarminal of each AND
sgetion to ensure iogical
1 at gutput
Yourlil Logical 1 output voltage Voo = MIN, Vin = 0.8V, 24 v
liaad =-500uA
Vout{o} Logical 0 output voltage Ve = MIN, Vip = 2V, 0.4 v
Isink = 20mA
Lintoy Lagicai O level input Voo = Max, Win = 0.4 -2 mA
current {each input}
Lint1) Logical 1 lavel input Vo = MAX, Vin = 24V 50 [Te.
current leach inputl Voo = MAX, Vin = 5.5V 1 ma
log Shart clreuit output Vo = MAX, —40 =100 ma
current**
Iccio Logical O level supply Yep = MAX, Vin = 4.5V 15 12 mAa
cureent (
loc(n Logical 1 level supply Voo = MAX, Vin =0 4.6 6.4 ma,
current ! [
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DIGITAL 54/74 TTL SERIES w S54H55, N74H55
ELECTRICAL CHARACTERISTICS (S54HES ci only} using der inputs, Voo = 4.5V, Ty = -56°C
PARAMETER TEST CONDITIONE MIN TYP MAX umIT
linX E xpander-node input V= i4v -5.85 mA
current
VRE{Q}  Bass-emitter voltage of Igint = 20mA, 14 =700uA, Ry =0 1 W
output transistor Q
Vaut(7)  Logical 1 output vohtage lpad = ~B00A, 17 = 320uA, 2.4 v
Iz = =320uA
Vourfo!  Logical 0 output voltage Igink = 20mA, Iy = 470uA, Ry =680 0.4 W
ELECTRICAL CHARACTERISTICS (N74H55 circuits only) using expandx inputs, Vo = 8.75V, Ty = 0°C
! PARAMETER TEST CONDITICGNS MIN TYP MAX | UNIT
! link E xpander-node input Vi = 1.4V -6.3 ma
current
YeEI Base-emitter voltage lgink = 20mA, 1= 1.1mA, Ry =0 1 v
of putput transistor
Voutt1) Logical 1 output voltage liaad = =500uA, Iq = §70uA, 24 v
I3 = =570uA
You(o) Logical O output voltage igink = 20maA, 11 = 600uA, Ry =630 0.4 v
SWITCHING CHARACTERISTICS, Voo =5V, Ta ™ 26°C, N = 10, expander pina ara opan
PARAMETER TEST CONDITIONS MIN TYP Ma X UNIT
1pd0 Propagation delay timg CL = 25pF, Ry = 2800 6.5 11 ng
1o logical O lavel
od1 Propagation delay time Cy, = 28pF, A = 28002 7 1t ns
to logicat 1 level
SWITCHING CHARACTERISTICS, Yoo ™ sV, TA = 26°C, N =10, Cx = 15pF
PARAMETER TEST CONDITIONS MiN TYP MaX | LT
thao Propagation delay time C = 26pF, R = 2B0g2 7.7 ns
te logical O levet
tpd1 Propagation delay tirma C = 26pF, R =280 14 ns |
to logical 1 level _J

* For condhtlons shown as MIN or MAX, use the approoriate value specified under recommanded cperating conditions for the applicabla

device type. Expander pins are open.
** Duration of short circuit test should not exceed 1
T Al typical vahies are at Vs 6V, Ta = 26°C,

second.
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SIIMDLIES | DAL NPT ECANIR (FOR USE| SAHG(

WITH $54H50, S54H53, S54H55 CIRCUITS)

SEAHG0—A,F,W

DIGITAL 54/74 TIL SERIES

SCHEMATIC lesch axpander) FIN CONFIGURATIONS

W PACKAGE

w o om o1 nom o

nEnEnEsEnlnln

[TT]

Al Sgugspepepage

[ 1 :

IhMTE )

' } F PACKAGE

[ e ow

NOTES:

1. Connect 1o X inhut of 354HG0, S54H53, or SE4HES circuit.
2. Connact 1o X input of 554H50, 354M53, or 564HS5 circuit,
3. Component values shown aré nominal,

AECOMMENDED OPERATING CONDITIONS

Supply Voltage Ve 4.5V 10 5.5V
Maximum numbar of expanders that may be fanned-in 1o one S54H50, S54HEZ, or
EB4HES circuit 4

ELECTRICAL CHARACTERISTICS {unless otharwise noted T = -565°C to 125°Cl

TYFT  MAX | UNIT

2

PARAMETER TEST CONDITIONS M

Yini1) Logical 1 input voltage VCC =4 5y 2 v
reguired at all input
tarminals to ensure
output is In the on state

Yinlon Logil_;al 0 input )mltane VYeog = 4.5V 0.8 v
raguired at any input
terminal to ensure
ouiput is in the off state

Yon On-state output voltage Vop = 4.5V, Vin =2V, V=1V, a4 v
ign = 5.85mA, Tp=-56°
Vc = 5.5V Vin = 2V, Vi =08V, 0.4 v
lan = 7.85mA, Ta = 126°C
lofs Off-state output current Voo =45V, Vin=0.8Y, V= 4.6V, 320 uh
R » 57582, Ta = -BE'C
lon On-state output current Vo= 45Y, Vin = 2V, V=1V, |470 BA
Ta =-55°C
Yinla Logical O levsl input Vpo =5.5v Vin =04V ~2 mA
current (sach inpgutl
Linit) Logleal 1 levs| inpat Ve = 5.5V, WVip = 24V 60 A
current leach input) Voo = 5.5V, Wi = 5.5V 1 mA
Iocony  Onestate supply currant Voo = BBV, Vin = 4.5V, 19 35 mA
¥y =088
3 Off-state supply current § Vo= 5.5V, Vin =0, 3 4.5 mi
CClotf) V1= 0.85V

T All typleal valuss are ot Voo = BV, T = 26°C.
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DIGITAL 54/74 TTL SERIES = $54H60

DUTPUT CAPACITANCE Vo and GND terminals open, T, = 25°C.

PARAMETER

TEST CONDITIONS

TYP

MAX

UNIT

Cx

Effective capacitance of ouiput
transistor 01

f=1MHz

1.3

nF
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Ei!llll!tiﬂﬁ DUAL 4-INPUT EXPANDER (FOR USE WITH | N74H60

N74H50, N74H53, N74H5S CIRCUITS)

N74H80-A F
DIGITAL 54/74 TIL SERIES
SCHEMATIC {sach expander} PIN CONFIGURATIONS
W PACKAGE
14 13 2 " 10 L) '
1 [
Ll
Yo x
il ,'
R I
H_ Wy
< LT oL LI
T 1 z E] 4+ a T
+H
1t AF PACKAGE
R Rt 12 " il - a2
O [1 0101
e L £
¥ T
NOTES:
1. Connect to X input of N74HBO, N74HS53, or N74HE6 circuit, o
2. Connect to X input of N7AHED, N74HER, or N'T4HES circult. O 09Uy
3. Component values shown ara nominal. e 4 ] ] ] " . T
RECOMMENDED OPERATING CONDITIONS
Supply Voltsge Ve 4.76V ta 5.26V
Maximum number of axpandars that may be
fannac-In 9 one N74HEQ, N74HE3, or
NT74HBE cirguit 4
ELECTRICAL CHARACTERISTICS {unless otherwise noted T4 = 0°C to 70°C)
PARAMETER TEST CONDITIONS MIN  TYPt MAX | UNIT
Vin(1} Logical 1 input vaitage Voo = 476V 2 v
raguired at all input
tarminals to ensure
output is in the on state
Vinto} Logical Q input voltage Voo =478V ¢.8 v
raguired at any input
terminal to ensure
autput is in tha off state
Vos On-stata output voltage Vg = 475V, Vin = 2V, Wy= 1V, 0.4
lgn = B.3mA, Ta = 0°C
Voo = 626V, Vin = 2V, V= 0.8V, 0.4
lop = 1.4mA, Ta = 70°C
loff Off-state output current Vog ™ 478V, Vi = 0.8V, Wy =45V, 570 A
R =5760 TA=0%C
fon On-gtate output currant Voo = 475V, Vin =2V, V=1V, [-600 BA
Ta=0C
linto) Laogical O level input Voo = 626V, Vin = 0.4Y -2 mA
current {sach input}
lin{1} Logical 1 level input Ve =B.25Y, Vin = 24V =14 LA
currant (each input) Vee = 5,28V, ¥in = 5.5V 1 mA
oo On-state supply currant Ve = 5.26V, Vin = 4.5Y, 19 a5 ma
fon) Vi = 0.85V
leciot Off-state supply current Ve = 526V, Vin =0, 3 4.5 mA
ot} vSS p.gsv
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DIGITAL 54/74 TTL SERIES » N74H60

QUTPUT CAPACITANCE Voe and GND wrminals open, T, = 25°C
’7 PARAMETER TEST CONDMTIONS MIN TYP MAX | UNIT
Cx Effective capacitance of f=1MHz 1.3 pF
output transistor Qy

t Al typical values are at Vcc = 5, TA = 26°C
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SiNDLicS

TRIPLE 3-INPUT EXPANDER (FOR USE
WITH $54H52, N74H52 CIRCUITS)

SCHEMATIC taach expander}

S54HB1—A,F,W v NTAHB1-AF

'DIGITAL 54,/74 TIL SERIES

PIN CONFIGURATIONS

S94H61
N74H61

et L

o

meuta 1 il

NOTES:
1. Cormponent values shown are nominal.

2, A tolal of 5ix axpandar gates may he connacted to the

S54HEZ/NTAHBZ axpandar input.

RECOMMENDED OPERATING CONDITIONS

W PACKAGE

LLERE T T 1 W (]

o r

MIN NOM MAX UNIT
Supply Voltage Vpp:  SB4HGT Circuits 4.5 5 5& v
N74HE1 Circults 4.35 ) 5.25 v
Operating Frée-Air Temperature Range, Tn:  S64HB1 Circuits -55 25 125 °C
N?4HB* Circuits 0 25 70 °C
ELECTRICAL CHARACTERISTICS {over ded] operating free-air p range unless otherwlse noted)
PARAMETER TEST CONDITIONS ™ MiIN TYPT MAX UNIT
Yini0) Logical 0 input vgltage Vige = MIN oX:] v
requirad at any input
termingl to ensure
outpus is in the off state
laff Off-steta reverse curreny Voo = MIN, Vinigy = 0.8V, 50 fret
Voff = 2.2V, Ta = MAX
Linia} Logical O level input Voo = MAX, Vin = 0.4V -2 mA
currant [each input)
lint1} Logical 1 level input Voo = MAX, Vin = 2.4V 50 wh
current [each input) Voo = MAX, Vin = B.5V 1 ma
ioctan) Cn-state supply current Voo = MAX, Vin = 4.6V 1 16 mA
leciofth Off-state supply current Yoo = MAX, Vin=0 8 7 L i




DIGITAL 54/74 TTL SERIES m S654H61, N74H61

ELECTRICAL CHARACTERISTICS SBAHG circuits only

UnIT

PARAMETER TEST CONDITIONS MIN TYP MAX
Vini1} Logical 1 input voltage Voo ™ 4.5V 2 A
required at all input
terminals to ensura
autput is in the on stets
Von Cn-state cutput voltage Voo = 4.5V, Vin{1l = 2v, 1 v
lan = 4.5mA, Ta =-55°C
ELECTRICAL CHARACTERISTICS N74HET circuits anly
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Vini1} Lagical 1 input voltage Voo = 4.75V 2 v
required at all input
terminals to ensure
output is in the on state
Von On-state cutput voltaga VCC =4.76V, Vin{1} =2V, 1 v
lgn = 5.36mA, Ta =0°C
OUTPUT CAPACITANCE, Vi, and GND terminals open, Ty = 26°C
PARAMETER TEST CONDITIONS MiN TYP MAX | UNIT
Cx Effective caparitance f=1MHz 1.3 pF

of output transistar {14

* For conditions shown as MIN or MAX, use the appropriate vaiue specifiad under récommanded oparating eend/tions for tha spplicatle

deavice type.

T AN typicat valuss are at Voo = 6V, T, = 26°C
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Siqnotic

I3 3-2-2-3-INPUT AND-OR EXPANDER(FOR USE

WITH $54H50, S54H53, $54H35 CIRCUITS)

SCHEMATIC (vach gave}

8baHE2-AF W

DIGITAL 54/74 TTL SERIES

FIN CONFIGURATIONS

S94H62

Tm

W PACKAGE

U [ |
o -}t
K‘ L)
N - Kt b s
o —ict P A,F PACKAGE
E =
E L
" it] [ L il L3 L]
[ 11 1
L
1 a u [] le
MNOTES: 7 0 0 o
1. Connect ta X input of S64HS0, S64HE3, or 854HBE clroyit
2. Connect to X input of 364HEOD, §64H53, or SE4HES circult
3. Component values shown ars nominal.
RECOMMENDED OPERATING CONDITIONS
Supply Voltage Voo 4.5V tp 5.6V
Maximum number of expanders that may be fanned-in ta one S64HEQD, 5B4HE3, or
S54HES circuit 1
ELECTRICAL CHARACTERISTICS (_unlusu otherwisa noted T, = -65°C to 126°C}
PARAMETER TEST CONDITIONS MIN  TYPt  max | UNIT
Vinl1) Logical 1 input vbltaga Voo = 4.5V 2 v
requirad at all input
terminats of ona AND
section to ensura
ocutput s in tha an
stata
Vin{0) Logical 0 input volteps Yoo - 4.8V, 0.8 v
required at one input
terminal of sach AND
section 10 ensure
output is in the off
state
"Von On-stata cutput Voo = 4.5V, Vin =2V, V=1V, 0.4
voktage ion = 5.85mA, Ta =+55°C
Vo = 5.5Y, Vin =2V, Vq=0.6v, 0.4 v
lap =7 H5mA, Ta=125°C
lof4 Off-state output Voo = 4.5V, Vin = 0.8V, V=48V, 20 HA
currant R = 5751, Ta = -55°C
lon On-state putput turrent Voo =4.5v, Vin =2V, V=Y, | -470 BA
Ta = -B5°C
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DIGITAL 54/74 TTL SERIES u §64H862

ELECTRICAL CHARACTERISTICS {Cont'd}

TEST CONDITIONS

Cx

Effactive capaitance
of output transistor Oy

7
PARAMETER | MIN TYFP MAX UNIT
'| [
lingo)  Lowicat O lavel input Ve = 5.5V, Vi, = 0.4V . -2 mA
currant feach input) |
lint1) Lagical 1 level input Ve = 5.5V, Wy, = 24V X 50 A
current leach input} Voo = 5.5V, Vi, = 5.5V ‘ i ma
icCion) On-state supply current Ve = 5.5V, Vi = 4.5V, 3.8 7 mA
vy = 0.86V |
lootesp OFf-state supply Voo = 9.6Y, Vin =0, ; & 9 mA
current vy =088V k
OUTPUT CAPACITANCE, Vcc and GND tarminals open, Ta= 26°C
PARAMETER TEST CONDITIONS MIN TYP MAX [ UNIT
f=1MHz 13 pF

FAll typicsl values are at VCC = BY, TA = 268°C.
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Ei!ll'“!til}s 3-2-2-3-INPUT AND-OR EXPANDER (FOR USE . N74H62

WITH N74H50, N74H53, N74H55 CIRCUITS)

N74H82-A,F

DIGITAL $4/74 TTL SERIES

SCHEMATIC {each gata} PIN CONFIGURATIONS

AF PACKAGE

L]

P-T-4]

NOTES:

1. Connact to X input of N74HB0, N74HEZ2, or N74HEE
clreult,

2. Connect to X input of N74H50, N74H53, or N74HEE
Gireuit,

3. Component values shown aré nominal,

RECOMMENDED GPEAATING CONDITIONS

Supply Voliage Vo 4.75V to 5.26V
Maximum number of expanders thet may be fanned-in to one N74HED, NT4HET, or
MN74HEG eircuit 1

ELECTRICAL CHARACTERISTICS (unless otherwise noted Ta = 0°C to 70°C)

PARAMETER TEST CONDITIONS MIN - TYPT  MAX | UNIT

Vin(1) Logical 1 input voltage Ve = 4.75V 2 v
required at ell input
terminals of one AND
ERCtion 1o ensure
output is In tha on
Etate

Vinio) Logicat O input voltage Voo =476V o8| Vv
required at ane inpuf
terminal of sach AND
saction to gnsure
output isin the off

state
Von COm-gtats output voltage i Vg = 4,75V, Vin =2V, V=1V, 0.4
(o= 6.3mA, Ta = 0°C
Vg =525V, Vi =2V, vy = 0mv, 04| Vv
lon = 7.4mA, Ta =70°C
Toff Off-stata output Viog = 4-76Y, Vi = 0.8Y, vy = 46V, 570 | uA
current R=E755, Ta =0
lan On-state output current Vee ™ :.?EV, Vin =2V, V=1, |-800 HA
Ta =0°C
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DIGITAL 54/74 TTL SERIES w N74H62

ELECTRICAL CHARACTERISTICS (Cont'd)

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
l.iniOI Logicat O iavai_ Input 'VCC =625V, Vi, =04V -2 mA
currant {each input)
L) Logical 1 lavel input ¥op = 525V, Vip = 24V B0 rA
current {each input} Veo = 5.25Y, Vi, = 6.6V 1 maA
'CC(onl On-state supply current Vo = 525V, Vin = 4.6V, 3.8 7 ma
Vy = 0.85V
lectore) Qif-gtate supply Vo = B.25V, Vin =0, [ g ma
current Vy = D.85Y

OUTPUT CAPACITANCE V. and GND terminals open, Tj = 26°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Cx Effactive capacitance f; 1 MHz 1.3 pF
of output transistor Q4

TAN typical values are at Voo = BV, T, = 26°C.
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DESCRIPTION
These J-& flip-flops are based om the masterslave principle. The
AND-OR gate inputs for entry into the master section arc con-
trolled by the elock pulse. The clock pulse also regulates the cir-
cultry which connects the master and slave sections, The sequence
of aperation s as follows:

1. Isolate slave from master

2. Enter information from AND-OR {ate inputs to master

3. Disable AND-OR gate inputs

4. Transfor information frem master to slave,
Logical state of J and K inputs must not be gllowed to change
when the clock pulse is in a high stata,

J-K MASTER-SLAVE FLIP-FLOP S54H71

SH4HT1-AF W & N74H71-A,F N 74 H 71

DIGITAL 54/74 TTL. SERIES

PIN CONFIGURATIONS

TRUTH TABLE dguuudJdoud
K:! l’ﬂ cL;cl U'“ J:I J:I ;A
AF. PACKAGE
Voo CLoce Mam LD L]l i a
" it} " 1 n L L)
O rrrin
l" tn+1 j
L3 ]
4 K Q NOTES:
Y o Dﬂ LoJdm{21A & JIB) + {J2A e J2ZB)
¢ i 0 2. K= (K1A ® KiB) + (K2A ® K2B) —
1 4 1 A, v, = Bit tima before ciock puiss.
1 1 ﬁ" 1 4 v +1 = Bit tima atter clock pulsa,
UJdUULIgns
an W an as meur 8 o
SCHEMATIC
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DIGITAL 54/74 TTL SERIES m S54H71, N74H71

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX uNIT
Supply Valtage Vee:  SS4HT1 Circuits 4.5 5 5.5 v
N74H71 Circuits 4.75 B 5.26 v
' Cperating Free-Air Tamperature Range, Ta: S54H7% Circuits =56 25 125 °c
N74H71 Circuits 0 % 70 °c
MNormalizad Fan-Qut from each Output, N 1]
Width of Clock Pulse, tp[clackl 12 ns
Width of Praset Pulse, tp(prmt} 16 ns
Input Setup Time, tee,,, (See Above) Hpiclock)
Input Hold Time, thald [

ELECTRICAL CHARACTERISTICS (over recommended operating frae-sir temperaturs rangs unlass otherwise noted]

PARAMETER TEST CONDITIONS * MIN TYpt  max | wMIT
v Input voltage required to ensure logical
inl) g any input tarminal 2 v
V. Input voltage required to ensure logical
in0) g arany input terminat 0.8 v
Vout{1} Log?cal 1 output voltage Veo=MIN, | pg = -500RA 24 v
Vouripy Logicel O output voltage Voo " MIN, g = 20mA i 0.4 v
Logical O laval input current s1 J1 A,
hindo) HB. J2A, J2B, K1A, K1B, KZ#&, ar Vop = MAX, Vi =04V =2 maA,
K2B
Iin[O} Logicai O lavel input currant at praset Voo = MAX, V=04V -B mA,
linto) Logical & level input current at clack Ve = MAX,  Vi,a 04V -4 mA
Logical 1 level input current at J1A,
Vor ™" MAX, VW, =24V 60 A
I; B, J2A, J2B, Kia, K1B, K2A, cC ! n
AL Voo =MAX, Vi, =BBV 1 mA
] . Voo~ MAX, Vv, =24V 150 A
lintt) Logical ¥ teval input eurrent at preset V{C;g - MAX, V:: ~E6V 1 mA
o . v = MAX, V. =324V 100 wA
ki) Logical 1 tevel input current at clock Vgg = MAX. V:: — 1 mA
tog Bhort-circuit cutput current *~ Voo =MAX, V=0 -40 -100 ma
loe Supply current Voo = MAX 19 30 ma
SWITCHING CHARACTERISTICS, Voo = 5V, T4 = 28°C, N = 10
PARAMETER TEST CONDITIONS MIN TYP MAX UMIT
folack Maximum clock frequency CL =26 pF, Ry = 2800 25 30 MHz
toan Propagation delay time to logical 1 G =25 pF. R, ~ 28002 & 13 s
ped level from praset to output
- Propagation delay time 1o logical ¢ C, =26 pF, A= 2800 12 24 ns
pd laval from preset to output
ot Propagation defay time te fogical 1 Cp =25 pF, Ry - 2800 & 14 2 s
Ievad from clock to output
I } topical O
Tod0 Pmp?gation dalay time to logical CL =26 pF, R, = 2806 10 2 - e
lavel fram clock to output

= For conditions shown 85 MIN or MAX, use the eppropriate value specitied undar recommmendad cparating conditions for tha applicable
davice typa.
+* Not more than one output should be sharted at a tima, and duration of shortcircuit st should not excasd 1 sacand.
¥ All typical values ara at VCC - By, TA =z5°C.
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Ei!lm!tiﬂg }K MASTER-SLAVE FLIP-FLOP| SEAHT?
swamewrar] NTAH T2

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATIONS
Thess J-K flipflops are besed on the master-slave principle, The j
AND pate inputs for entry into the mascer section are controbled by -
the tlock pulse. The clock pulse also ragulates the circuwitry which hd
connects the master and slave 1ections. The sequence of opsration is [1
a& follows:

1. Isolete stave from master

2. Enter information fram AND gate inputs to master

3. Disable AND gata inputs

4. Trenafer information from master to siave.

Logical state of Jand K inputs must not be allowed to changs whan
the ciock pulse is in & high state [

W PACKAGE

LI
TRUTH TABLE o
LaqIC
{Each Flip-Flop) hy
tn th+1 [
J K j* 3
1] o Oy NOTES:
L] 1 7] U D LR b SR =}
1 o ] 2. K=K1+-K2+K3
3. t, = bit time bafore clock pulee U
i 1 B 4. th+q ™ bivtime sfter clock pulsa. ne
CLOCK WAVEFORM
POSITIVE LOGIC wm .
Low Input to presst sets O to loglcal 1 Iy

Low Input to clear sets 1 to iogleal O
Praset and clear are indapandant of clock

ECHEMATIC HAGRAM

AT

L
rrmz 3 ama ELLE] 2mn
3 [

EL Y
[IF3
amiLe

) . | 7 : .
gii L e

Lk

NOTE: Componant values shawn are nominal,
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DIGITAL 54/74 TTL SERIES » 854H72, N74H72

RECOMMENDED OFERATING CONDITIONS

AN NOM MAX UNIT
Supply Valtage Voo 554H72 Circuits 45 5 55 v
MN74H72 Circuits 4.75 5 5.25 v
Qperating Free-Air Temperature Range, T:  584H72 Circuits -85 25 125 C
N74H 12 Circuits 1] 25 70 °C
Nermalized Fan-Out from each Output, N 10
Width of Clock Pulse, tnitclock) 12 ng
Width of Preset Pulse, Yo ipraset) 16 ns
Width af Clear Pulse, tn{sigar) 16 ns
input Sstup Time, tyyq, ., (See abovel #talclock)
Input Hald Tirme, t,14 0
ELECTRICAL CHARACTERISTICS lover {ad oy ing fres-air perature ranpe untess otharwisa noted)
PARAMETER TEST CONDITIONS * MIN  TYPT  MAX | UNIT
Vini1) Input voltage reguired Ve =MIN 2 v
to ensure logizal 1 at
any input terminal
Vinia) Input voltage required Voo = MIN, 0g v
to ensurse logical 0 at
any input terminal
Vout{1} Logical 1 output Vieg = MIN, llgad = -BO0uA 2.4 v
voltage
VoutlQ) Logical D output Ve = MIN lgink = 20mA 0.4 v
voltage
lin{o) Logical O level input Ve = MAX, Vip = 0.4V -2 mA
currant at J1, J2, J3,
K1, K2, K3, ar clock
lin{o) Logical O jevel input Vo = MAX, Vip = 0.4V —4 mA
current at preset or
claar
Lini1) Logical 1 ievel input Vo = MAX, Vin = 2.4V b0 KA
currant at J1, J2, J3, Ve = MAX, Vin = 5.8V 1 mi
K1, K2, or K3
lini 1y Logical 1 leval input Ve = MAX, Vin = 2.4V 50 BA
current at clock Voo = MAX, Vin = 5.5V 1 ma,
Vin(1} Logical 1 lavel input Ve = MAX, Win = 2.4V 100 | uA
current at preset or Voo = MAX, Vin =55V 1 mA
clear
ios Shart cireuit output Veo = MAX, Vin=0 -40 -100 mA,
current**
lee Supply current Vo = MAX, 16 25 mA
SWITCHING CHARACTERISTICS, Yoo = BY, TA =25°C, N= 10
PARAMETER TEST CONDHTIONS M TYP MAX | UNIT
fetoek Maximum clock CL = 25pF, R = 2804 25 30 MHz
frequency
thd 1 Propagation delay time C; = 25pF, Ry = 2805 5] 12 ns
to logical 1 laval from
clear or preset to output
thdl) Propagatian delay time Cp = 25pF, RL = 28050 i2 24 ns
to logical O level fram
clear or preset to output
th Propagation dalay time C = 26pF, B = 2800 16 21 ns
to logical 1 leval from
clock to output
tpdQ Propageticn delay time Cp = 25pF, Ay = 2800 22 27 ns
to logical O level from
clock to autput

* For cendltions shown as MIN or MAX, use the appropriste value specified under racammended aparating conditions for the applicable

device typa.

** Not mare than gna sutput should ba shorted et s time, and duraticn of short elreuit rest should not excaed 1 second.

t All typicsl values are at Voo = 5V, T, = 26°C,
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SiNDLCS

DESCRIPTION

Thesa J-K flip-flops are based onh the masterslave pringiple. The
AND gate inputs for entry into the master sectlon are cantrollad by
the clock pulsa, The clock pulse also regulates the gircuitry which
connects tha mastar and slave sections. The sequence of aperation is
as follows:

1. leolata slave from master

2. Enter information from AND gate inputs to master

3. Disable AND gate inguts .

4. Transfer information from master to slave. i
Lagical state of J and K inputs must not be sllowed 1o chenge when
the clock putse is in a high state,

TRUTH TABLE

LOGIC

{Emch Filp-Flop)

tn Tn+i
J K ]
a o a,
] 1 qQ
1 e 1 NOTES:

1. tp = bit time before clack pulse

1 1 Bn | 2. tyy1 = bit tims after clack pulse

POSITIVE LOGIC
Low input to clear sets Q to logical 0
Clear iy indepandent of clock

SCHEMATIC {each flip-flop)

DUAL J-K MASTER-SLAVE FLIP-FLOP | SH4H T3

$54H73—A,F W « N7&8HT3-AF N 74" 73

DIGITAL 54/74 TTL SERIES

FIN CONFIGURATIONS

W PACKAGE

pupupayepsys

CudE CLEAR 4w, CLOTK GLeem

AF PACKAGE

1 L u org n 9 a
" Wl owou ]

r]ﬂﬂr][?l—][_l

Ve TROLS HLEAR

CLOCK WAVEFORM
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NOTE: Component values shown are nominal,
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DIGITAL 54/74 TTL SERIES w S54H73, N74H73

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT
Supply Voltage Voe:  §54H73 Circuits 45 5 6.5 v
N74H73 Circuits 4.75 5 5.25 v
Cparating Free-Alr Tamperature Range, Tp:  8B4H73 Circuits ] 25 125 G
N74H73 Circuits ] 25 70 °c
Normafized Fan-Out from sach Quiput, N 10
Wfdth of Clock Pulse, toiclock) 12 ns
Width of Clear Pulse, Ypiclear) t6 ns
Input Setup Time, Yetup (See abaval ;’tplclnck]
Input Hold Time, tp,14 o
ELECTRICAL CHARACTERISTICS [(over r cegl ing frag-air range uniest otherwise noted)
PARAMETER TEST CONDITIONS ™" MIN  TYPt MAX | UNIT
Vini1) Input valtage required Ve = MIN 2 v
to ensure lagical 1 at
any input terminat
Vinto) Input voltage required Vcc MIN 08 v
to ensure logical O at
any input terminal
Vout{1)  Logical 1 output voltage Vg = MIN, ligag = —500uA 24 i
Vout(p)  Logical O cutput voltage Voo = MIN, Igink = 20mA 04 v
linio} Logical O level input Voo = MAX, Vin =04V ~2 mA
currgnt at J, K, or clock
linio) Logical O ievsl input Voe = MAX, Vin = 0.4V -4 A
current at clear
lini1) Lagical 1 leval input Voo = MAX, Vin = 2.4V 50 A
currant at Jar kK. Voo = MAX, Vin = 5.5V 1 ma
lini1} Logical 1 ievel input Voo = MAX, Vin = 2.4V 50 JTe
current at clock Voo = MAX, Vin =865V 1 ™A
lint1) Logical 1 level input Voo = MAX, Win = 2.4V 100 i
current gt clear Voo = MAX, Win = 5.5V 1 mA
tog Short cireult output Voo = MAX, Vin=0 -4 -100 mA
currgnt**
lee Supply currant Vo = MAX 32 50 mA
SWITCHING CHARACTERISTICS, Vg = BV, T4 = 25°C,N=10
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
felogk Maximum clock Cy, = 28pF, Ry = 2805 25 30 MHz
frequency
thd1 Propagation delay time CL = 28pF, ") = 2800 6 13 ns
10 logical 1 level from
clear ta output
0 Propagation delay tima C = 26pF, R =280% 12 24 ns
to logical O leval from
clear to outpur
tpet Propagation delay time CL = 26pF, AL = 28002 16 21 ns
to logical 1 level from
clack to output
tpdo Propagation delay time Cp = 25pF, R = 28082 22 27 ns
to logical & level from
clock to output

* For conditions shown 83 MIN or MaX, use the sppropriate value specified under recommendad operating conditions for tha applicable

device typa.

** Nat more than ong autput should ba sharted at & time, and duration of short cliroult test should not exceed 1 second.

t Al typical values ore 8t Ve = BV, Ty = 25°C
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SiNOLiCS

DUAL D-TYPE EDGE-TRIGGERED

DESCRIPTION

Thesz monoiithic, high-speed, dual, edge-triggered flip-flops utilize
TTL chreuitry to parform D-type flip-flop logic. Each flig-fiop: has
ingividusl clear and preset inputs, and also complementery Q and O
outputs. |
informetion at input D iz transferred to the Q output onthe
positive-going edge of the clock pulse. Clock triggering accurs ')at a
viltage level af the clock puise and is not directly related to: the
trangition time of the positive-going pulse. When the clock inpyt is
at gither tha high or low lavel, the D-input signal has no effect.
These circuits are fully compatible for use with most TTL or DTL
circuits. Input clampling dicdes are provided to minimize trans-
mission iine effects and thereby simplify systems design. A full
fan-cut 1o 10 normalized Series 54H/74H loads is availabla flrnm
each of the outputs in the low-level condition, In tha high-levet
state, a fan-cut of 20 is available 1o facilitete tying unused inpufs to
used inputs, Maximum clock freguency is 35 megahertz, with a
typical power dissipation of 75 milliwatts per flip-flop. ’

TRUTH TABLE

LOGIC
{Each Flip-Flop)
tn Ta+1
NOTES:
Input Cutput Output

‘E) E g 1. 1, = bit tims before
clock pulss

L L H 2 otheg ™ bit time af-
tar clock pulse

H H L

H = High tLevel, L = tow Levnl

SCHEMATIC (each flip-flop}

SH4H 74

FLIP-FLOP |
SEAHTA—AF W » N7AH?4-A F N 7 4H 74

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

W PACKAGE

moee O A o @ - L
2] i " n

Nocnno

[ 1
Ejsjapnpuyuys

A, F PACKAGE

Yee  cieam  ap CLocE eesEl n
w oo w on woon B

[l
CLOEW U CLEAR ¥, GLeax O CLOCE

111 rgryri
| —

gEpayeyepugs

RN B Gt PRGN 0O o oo

ASYNCHRONDLUS INPUTS

Low input to preset sats G 1o high level
Low input to clear sats O to low lavel
Frasot and clear are independent of clock

iy

Arger

w
"
*

e

o TO Gl

LR

awnnan

5 B e

O TER
[ BLU ALER

NOTE: Component values shown ara nominal.
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DIGITAL 54/74 TTL SERIES m §54H74, N74H74

RECOMMENDED DPERATING CONDITIONS

SD4HTA N74H74
MIN NOM MAX MIN MNOM MAX UNIT

Supply Voltage Vo 45 5 5.5 475 5 5.25 v
MNarmalized Fan-Cut from each Qutput, N

Low Laogic Level 10 10

High Logic Leval 20 20
Clock Fraquency, fgpek 0 ast 0 35 WHz
Width of Clack Pulse, Tyiglock) 151 157 ns
Width of Preset Pulse, tyipraset) 25t 251 ns
Width of Clear Pulse, tuyiclear! 25t 25t ns
Input Setup Time, tgetyp (See Nots 3}

High-level data 10t 10t ns

Low-level dats 15t 15t ns
Input Hold Tima, tyg)y {See Note 41 a o ng
Qperating Free-Air Termparaturs Rangs, T -55 25 125 0 25 70 °C

NOTES:

3. Setup tima i5 the interval Immediately praceding the positive-going edge of the clock pulse during which Intefval the dats to ba recognizad
riust be maintainsd at the Input to ansurs ita recognition. .

4. Hold tima is the interve! frmedietaly following the paositive-golng edae of the clock pulse during which interval the data to be recognized
must be maintalned at the input o ensure its cantinued recognition,

1 These condltions sre recomrmended for usa at Voo = BV, Ta = 25°C.

ELECTRICAL CHARACTERISTICS {over vecommended operating frea-alv temparatura range unless otherwise noted)

PARAMETER TEST CONDITIONS* MIN TYP*™  MAX LINIT
VIH High-leve! input voltage 2 v
ViL Low-leval input voltage a8 v
ViaH High-level putput voltage Voo = MIN, IgH =-1mA 24 35 v
VoL Low-laval gutput voltage Voo = MiN, loL = 20mA 0.22 0.4 v
lH High-level input current inta D &gg j m:§' 3: : §g§ 5? r:;:
i High-leval input qurrent Voo = MAX, V) =24V 100 A
H into nraset or clack Voo = MAX, V| = 5.5V 3 ma
| High-lavel input.currant Voo = MAX, V= 2.4V 180 wh
iH into clear Voo = MAX, V| = 6.5V 1 A
Low-lgvel input current into
e preset o D put current! Vige = MAX, V| = 0.4v -2 ma
Low-level input current
o into clear or clock Ve = MAX, Vi =04V -4 maA
s Short circuit output current? Voo = MAX, 40 -100 ma
lee Supply current Voo = MAX, S64H74 30 42 A
N7AR74 30 50 m

SWITCHING CHARACTERISTICS, Vep =6V, Ta= 26°C,N= 10

PARAMEYER TEST CONDITIONS MiN TYP MAX UNIT
fmax Maximum ¢lock frequency B 43 MHz
Propagation delay time, low-to-
tPLH high-level output, from clear or 20 ns

preset inputs

Propagation delay time, high-to-
tPHL Izw-level output, from clear aor Cy, = 2%pF, R = 2300 30 ns

praset inputs

Propagation delay tims, |ove-to-

tPLH high-level output from clack input 4 85 15 ns
Propagation delay tima, high-ta-
TPHL tow-lavel output, from clack input ? 2 20 ns

* for conditions shown 85 MIN or MAX, use the approariata valua specifisd under racommended sperating conditiens for the applicable
device typse.
=* all typical values are at Vop = SV, Ty ~ 26°C.
T Mot more then ona gutput shouid be shorred at a tima, and duratian of short circuit tear shauld not excead 1 sacond,
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Sil[DEIES UM M MASTERSLVE FLUPFLOP) SEANTG
awmemrwnes] NTAHT6

DIGITAL 54,/74 TTL SERIES

DESCRIFTION PIN CONFIGURATIONS

These dual J-K flip-fltops are besed on the master-sleve princibls.
Inputs to the mastar section ara controllad by the clock pulse. The B PACKAGE
clack pulse alse regulates the circuitry which connects the master v o a o8 d
and glave sections. The sequance of operation is as follows: Ill |l“1 11| 2 ,1| ﬁ ’1! [i]
1. isolate slave from master ey
2. Enter informatien from J and K inputs to master L ) x
3. Disable J and K inputs T o
4, Transfer information from master to sleve, ko PRESET CLEAR
Logical state of J and K inputs must not be allowed to changa whan LY Ll
the clock pulse is in a high state. [ W 1
TRUTH TABLE Ve
OO T o
LOGIC adon sndaer akan 1T cudoe e e
fn fn+1 CLOCK WAVEFORM
J K a
o o a, -—
o 1 0 e 150
. 1 e
1 o 1 NOTES: w ; :
i 1 a 1. T, = bt time before clack pulse [ g
n 2. ty4q = hit time after clock pulie
PGSITIVE LOGIC
Low input to presst sats Q1 1o logical t
Low input to claar sats Q to logleal O
Cleer and presat ara independent of clock

SCHEMATIC {sach flip-flop}

. 0.

L
3 3 3 S b 0 g
z W vk ama ELUE Wz Tt

| ]
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2 awo ix
g M 2 i

_1
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I
11
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Ta cavan Tu gkngn
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NOTE: Cemponant values shown are nominat.
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DIGITAL 54/74 TTL SERIES w S54H76 , N74H76

RECOMMEMNDED OPERATING CONDITIONS

MIN NOMWM MAX LT
Supply Voltsge Vot S54H76 Circuits 4.5 5 6.6 v
N74H76 Circuits 4.75 B b.26 \'
Oparating Frea-Air Temperature Rangs, Ta:  S54H?6 Cirouits -56 25 128 °c
N24H76 Circuits 4] 26 70 G
Normalized Fan-Dut from each Output, N 10
Width of Clock Pulse, thieiek) 12 s
Width of Preset Pulse, thipraset) 18 nE
Width of Clasr Pulse, toictear) 1 tclock)
input Satup Time, Yotup (See abave!
Input Hold Tima, thold 0

ELECTRICAL CHARACTERISTICS laver recommended operating free-sir temparature range unless otharwise noted)

PARAMETER TEST CONDITIONS" MmN Tve'  max | uniT

Vinti} Input voltage required Voo = MIN 2 v
to ensure logical 1 at
any input termiknal

Vinto} Input veritage required Ve = MIN 0.8 \Y
10 ensura logical 0 at any
input terminal

Vouti1) Logical 1 output voltage Voo = MIN, ligag = ~BOORA 24 v

Voytipl  Lopical 0 output voltage Ve = MIN, Tsink = 20mA 0.4 v

lintay Logical O level input Voo = MAX, WVin = 0.4V -2 mA
current at J, K, or clock

liniQ) Lopical § {avel input VYoo = MAX, Vin = 0.4V -4 m#A,
currant at clear or preset

Linl1} Logical 1 level input Voo = MAX, Vin =24V =] uh
current gt LK, or clock Voo = MAX, Vin = 8.5V 1 m#A

ling1} tagical 1 level input Voo = MAX, Vip = 2.4V 100 wA
current at clear or praset Voo = MAX, Win = 5.5V i mA

los Shart cireuit output Voo = MAX, Vin =0 =40 =140 m#
currant**

oo Supply current Ve = MAX, Vin =48V 32 50 ma,

SWITCHING CHARACTERISTICS, Yor= BV, Ta ~26°C, N= 10

PAARAMETER TEST CONDITIONS MIN  TYP MAX | UMT
felock Maximum clock CL = 26pF, AL = 28012 25 0 MHz
frequency
tadl Propagation delay time C| =25pF, AL = 2804 & 13 ns

to logical 1 level from
clear or presat to autput

thd0 Propagation delay time C = 26pF, AL = 2800 12 24 ns
to lagical 0 level from
clgar or preset to qutput

thl Propagation delay tima CL = 2BpF, R = 2800 16 21 ns
to iogical 1 levet from
clock to gutput

L) Propagation delay time CL = 25pF, R = 280%: 22 27 ns
o logical O level from
clock 16 output

* For conditions shown as MIN or MAX, use the appropriate value specified under recommendad vperating canditions for the applicable
devite type.
t All typical values are at Voo = 5V, T4 = 26°C.
** Not mare than one gutput should be shorted at a time,
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Siqnotics

4 D SSAHD1

DESCRIPTION

These monolithic J-K flip-flops are negative-edgetriggered, The
AND-OR gate inputs ara inhibited while the clock input is low;
when the clack goes high, the inputs are enabled and data will be
accepted. Logical state of J and K inputs may be allowed to change
when the clock pulse iz in & high state and bistable-will perform
according to the truth table as long as minlmum setup times are
observed. Input data ara transferred to tha ouiputs on the negative
edge of the clock pulsa.

THUTH TABLE

s rwownosr| NTAH101

PIN CONFIGURATIONS

I thn
J K| o NOTES:
o a a 1. J={J1AMIB}+{J2A®IZE]
n 2. K={K1ASK1B)+|K2ZA®K2B)
0 1 0 3. t =Bit tirne before clock pulse
1 o 1 4, 1, 4#Blt time after clock pulse
1 1| G,
CLOCK WAVEFORM
K

bae pata aur

S INFUTE _r L »K INmTE

INWINTID SLOGH WAVERORM INHIBITHE

W PACKAGE

[ T 1 e + [ [l
KA K CLOCK Wop  JIA UIE

AF PACKAGE

LOGIC DIAGRAM

el

PRERET J:,“'—
s 0 | y o
L l_ Lo
bt — e
ot} [ Lo
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DIGITAL 54/74 TTL SERIES » 864H101, N74H101

RECOMMENDED OPERATING CONDITIONS

L

MIN NOM MaX UNIT
Supply Voltage Vae:  554H101 Circuits 4.5 5 55 v
N74H101 Circuits 475 5 5.25 v
Operating Free-Air Ternperature Rangs, Ta:  8B4HIG1 Circuits -55 25 126 C
N74H101 Circuits 0 25 70 °C
Normalized Fan-Out fram sach Output, N 10
Wl:dth of Clock Pulsle, Tplglock) 10 ng
Width of Press'r. Pulse, Tpipraset) 6 ns
Ingput Setup Time, Yerup (See Abovel: Logical 1 10 ns
Logical & 13 ng
tnput Hold Time, t, 4 o ns
Clock Pulse Transition Time, 1g 150 ns
ELECTRICAL. CHARACTERISTICS {over recommended operating free-air tamperature range unless othigrwisa notad)
PARAMETER TEST CONDHTIONS ® MIN Typt Mo X UNIT
v | nput voltage reguirad to Bnsure 2 v
in{#}  Jogical 1 at any input terminal
. Input voltage raguired to ensure
Vinto) logical O at any input terminal 08 v
V' togical 1 output volt Veop = MIN, | =-B00uA 24 3.2 V'
out{t) 9 pu age ce . Ioad
Vout{o) Log!cal 1] output valtage Ve = MIN, lgink = 20 mA Q.25 0.4 v
i Lagical D level input current at
inl0} )14, 1B, J24. J2B, K14, KB, Vee "MAX, V=04V -1 -2 | ma
K2A, K2B, or presat
rintOl ‘I:_Iz;::al O leval input current at Ve =MAX, Vi, = 0.4V 3 a8 mA
| Logical 1 lavel input current at Vep = MAX, Vip=24YV 50 A
inl1l Jor K Ve = MAX, Vin=556V 1 mh
| Legical 1 level input current at Voo = MAX, Vip=24V 100 A
ini1) presat Voo = MAX, Vip= 56V 1 mA
\ Legical 1 lewsl input current at Voo = MAX, Vip=24V 4] -1 mdi
inf1}  elack Voo =MAX, v, =65V 1 mA
lps Shart-circult output current®* Vep = MAX, Vin=0 40 -100 mA
lee Supply current Veop = MAX 20 38 mi
SWITCHING CHARACTERISTICS, \fcc = 5V, TA =257, N =10
PARAMETER TEST CONDITIONS KN TYP MAX | UNIT
foock :Eéximutrp i}{z;t clock fraq;;e.'?é}"l 1 C_=25pF,  R_=~280Q a0 50 MHz
ropagation delay tima to logical _ -
a1 level fram preset to output CL=25pF, R_-2800 8 2 ns
Propapation delay time to logical ¢
t level from preset o output C, =25 pF, Ry =2B0 02 23 35 ns
¢ ‘pd0 L L
{ctock low)
Propagation delay tima to logical
t lavel from preset 1o output £, = 26 pF, R, =280 & 15 20 ns
Pl T L L
{tlock highl
Propagatian delay tima tc logical 1 - _ i
ted1 tavel from elock to output CL=25pF, R =72800 5 10 5 ns
Propagation delay time to logical & _ _
pd0 level from clack to output G = 260F. R =280Q 8 18 .

* For conditions shown as MIN or MaX, use the approprlate value spec|fled under ragcommeanded operating canditions for the applicabla

dovice type.

=* Mot mara than one output should be shorted at 8 tima, and duraticn of ghort-cireuit tast should not exceed 1 sacond.

I Al typical values Bre at Vs = Y, Ta= i
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silnotics

WITH AND INPUTS

DESCRIPTION

These monolithic J-K flip-flops are negative edge-triggared. They
feature gated J-K inputs and &n asynchronous clear input. The
AND gate inputs are inhibited while the clock Input is low; when
the ciock goes high, tha inputs are enabled ang data will ba accept-
ed, Logical state of J and K inputs may be allowed to change when
the clock pulse is in a high state and bistable-will perform accard-
ing 1o the truth table as iong as minimum setup times are observed,
Input data are transferred to the outputs on the negative edge of
the clock pulss.

SEAHT0Z—AF W « N74H102—-AF

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

J-K EDGE-TRIGGERED FLIP-FI.DPS‘ S54H102

N74H102

W PACKAGE

[i] a  oNe & 1
"o ou W *

nlslniulsdnEn

g )
M LERR
w i

r 1 1 1 —|
myueyuy Yy

]
A1 CLUCE PRNERT Vep TiEam MG 1

A,F PACKAGE

VOC PNERET CLOCK K1 K3 W1
W1 a3

TAUTH TABLE
LOGIC
t 1 NOTES:
3"k "&1 1 J=J1eJ2 83
2 KmKl1sK2eK3
Q 1] Q, 3 1, = Bl time befgra clock
a 1 ] pulse,
1 1] 1 4.t = Blt time sfter ¢lock
1 1 a pulza.
0 B. NC—No intarnel Connaction.
CLOCK WAVEFORM
e
W e

Ja— oAt aur

T —]

EMnBLED

P_
STy _r L EH INRLTE

amBlTED AP TR— INHITID

LOGIC DIAGRAM

Eo

SLEAN
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DIGITAL 54/74 TTL SERIES = $§54H102, N74H102

AECOMMENDED OPERATING CONIHTIONS

MIN NOM MAX unNIT
Supply Voltage Voo:  S54H102 Circuits 4.6 5 5.5 v
N74H102 Circuits 4.76 5 5.25 v
Operating Free-Air Temperaturs Range, T, BB4HI02 Circuits -65 26 125 “c
N74H 102 Circuits 0 25 70 G
Mormalized Far-Qut from sach Output, N 10
Width c_f LClock Pulse, tolctock} 10 ns
Width of Praset Pulse, 15 5resgt} 15 ns
Width of Clear Pulse, toiclear) 15 ns
Input Setup Tima, tslﬂ.up (See Above): Logical 1 10 s
Logical O 13 ns
Input Hold Time, ty, 4 0 ns
Clack Pulsa Transition Time, tg 150 ns
ELECTRICAL CHARACTERIETICS {over recommanded operating free-air temparature rangs uninss otherwise noted)
PARAMETER TEST CONDITIONS * miv  Tvrt max | uniT
v Input voltage reguired to snsure 2 v
in{1l  jogical 1 at any input tarminal
v Input veltage reguired to ensure 08 v
in{Ql ingical O et any ingut tarminal ’
Vaut(1y Logical 1 output voltags Vo = MIN, ligad = —500:A 24 3.2 v
Vaut{o) Lopical O cutput voltage Voo = MIN, lgink = Z0mA 0.25 0.4 v
Logical O level input currant ax Jt, J2,
linio) 13, K1, K2, K3, preset, or clear Vee = MAX, Vip = 0.4V -1 -2 ma
linio) Logical O level input current clock Ve = MAX, Vi = 0.4V -3 -4,8 mA
I Logical 1 level input current at Ve = MAX, Vi = 2.4V 6O uh
in{1) J1,J2, 33, K1, K2, or K3 Vo = MAX, Vi, = 6.5V 1 mA
lint1) Logical 1 level input current at clock Vo = MAX, Vi = 2.4V 0 -1 ma,
Vo = MAX, Vi, = 5.5V 1 ma
| Logical 1 level input cufrent Voo = MAX, Vi = 2.4V 100 7y
in{1}  at presat or clear Veg = MAX, Vi, = B.6V 1 ma,
log Short-circuit output currgnt™* Voo = MAX, Vin=0 -40 =100 ma,
lee Supply current Ve = MAX 20 38 ma
SWITGHING CHARACTERISTICS, Vo =5V, Ty = 26°C, N « 10
PAAAMETER TEST CONDITIONS MIN TYP MAX | UNIT
fiock Maximum input clock frequency € = 25pF, Ry « 2800 40 6O MHz
1 Propagaticn delay time to logical 1 - .
pd1 lgvel from preset 1o output € = 25pF, Ry = 2800 8 12 ns
Propagation delay time to logical
todo lavel from clear or preset to utput € = 25pF, Ry = 2806 23 35 ns
{clock low}
Propagation delay tima to logical §
thdo level from clear or presst 10 output G| = 26pF, R, = 280 15 20 ns
{clock hiph)
‘pd1 Propagation detay timg to logical 1 cL- 26pF, HL = ZRON 5] 10 15 ns
level fram clack ta output
tpdD Propagation deisy time to iogical O Cp = 26pF, R = 2808 8 16 20 ns
level from clock to output

* For conditions shown as MIN aor MAX, usa tha appropriate value spscifiad under recommanded oparating condltlons for the applicabla

device typa.

“* Mot more than ane cutput showld ba shortad at a thma, and duretion of ghort-clreult test sh

t All typical velues are at VCC = BV, TA = 26°¢C,

|

nat
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Ei!ll“!til:s DUAL J-K EDGE-TRIGGERED FLIP-FI.UP,

DESCRIPTION

Thesa dual manoiithic J-K flip-fiops are negatwe-edga-triggered.
They feature individual J, K, clack, and asynchronous clear inputs
te each flip-flop, When the clock gaes high, the inputs are anabled
and data will be accepted. Logical state of J end K inputs may be
glowed to change when the clock pulse is in a high state and
bisteble-will parform accarding to the truth table 6s iong as mini-
murm setup times aré observed. {nput data are transferred to the
outputs on the negative edge of the clock pulse.

TRUTH TABLE
t to+1
J "k "a
NOTES:
¢ o T, 1. t, = Blttime bafore
D 1 0 clock pulse
1 0 J 2. t,,.q = Blt tima after
1 1 Q, cleck pulse
CLOCK WAVEFORM
LT

e

L +INyTY

INBITED

K BOUTH
Lhan | TED
CLOCK MAYEFOAM

S54H103—A4,F W « N7AH103-AF

DIGITAL 54/74 TIL SERIES

PIN CONFIGURATIONS

S54H103
N74H103

W PACKAGE

AF PACKAGE

papepagapuye

1 [
LLOCK CLEAA  ®  Vpg CLOCK CLEAR

7
1

1 a
LIS GLEmR K

] T
o ULOCK CLEAR

LOGIC DIAGRAM {each flip-flop)

8O—y

R O
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DIGITAL 54/74 TTL SERIES = $54H103, N74H103

RECOMMENDED OPFERATING CONDITIONS

MIN NOM MAX UNIT
Supply Voltage Vop: 8640103 Circuits 4.5 [ ) W
N74H103 Circuits 4.75 5 5.26 v
Oparating Free-Air Terperature Range, Ta:  584H103 Circuits -55 25 126 °G
N74H103 Circuits 0 26 ¢
Normalized Fan-Out frem sach Quiput, N
Width of Clock Pulse, Yo ctack} 10 ns
Width of Ciear Pulse, tnictear) 16 ns
Input Setup Time, tse‘up:eicgical 1 10 ng
Logical O 13 ns
Input Hold Time, t ] ng
Clock Pulse Transition Time, ty 160 ns
ELECTRICAL CHARACTERISTICS {ovar et op ing frag-air renge. unless otherwise notad)
PARAMETER TEST CONDHTIONS * MIN 'I'\’P‘r MAX | UNIT
V. Input voltage raquired to ensure 2 v
in(1) lagical 1 at any input termingk
Input voltage required 1o ensure 8
Vinto) 0.
laglcal 0 at any input terminal
Vouttyy Logicel 1 cutput voltage Vo = MIN, Jicag = ~500kA 24 3.2 v
Vouripy Logicsl goutum voltage Voo = MIN, lgink = 20mA 0.25 0.4 W
Logicel O level input current at _ - _ -
III'I{O} 4, K, or claar Vcc =MAX, Vin 0.4V 1 2 ma
Lopical O laval input eurrent at - -
III'IlO’ clock VCC MAX, V]n 0.4V -3 -1.8 mA
I Logical 1 leval input currant at Voo = MAX, Vi = 24V 850 T
i) yark Voo = MAX. Vi, =55V t| ma
I Logical 1 level input currént at Vg = MAX, WV, =24V O -1 mA
i ek Voo = MAX, Vi, = 6.5V 1] ma
I Logical 1 level input current Voo = MAX, Vi = 24V 100 uh
i1} g cloar Vo= MAX, Vi =55V 1| maA
log Short-circuit OUtpUt CUFrEnt. s« Vo = MAX, Vin*0 40 =100 mA,
|cc Supply current Vcc = Max 40 76 ma
SWITCHING CHARACTERISTICS. v = BV, Ty = 26°C, N = 10
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
fetock Maximum input clock freguency G| = 25pF, R| -280n A0 ) MHz
Propagatian delay time to legicel 1 ¢ = 250F R, = 2805 8 i2 ng
tpat tevel fram céar to output L = 250F. L
Propagaticn delay time 1o fogical {
todo leval from clear to autput G = 25pF, R = 280G 23 35 ng
{clock low}
Propagation delay time to logical O
todo level from clear to output, Gy =25pF, A = 280G 15 20 ns
lelock high
tot Propagation delay tima to logical 1 €, = 25pF, A, = 28082 s 10 15 ne
P leval from clock to autput
Propagation delay tima to logical O
t €y = 28pF, Ry . 2800 8 18 20 ns
pd0 lavel from dock to output L L

* For conditlons shown as MIN or MAX, use tha sppropriate valuw specified under recommended opareting condltions for the applicable

device type.

** Mot mors than ane output should ba shortad at e time, and duratlon of shart-clroult test should not exceed ona sacand.

—_ 2
t All typleal valuse are at V.. = 5V, TA =26"C.
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Eiﬂﬂl!til}ﬁ DUAL J-K EDGE-TRIGGERED rup-anp.I

DESCRIPTION

These dual monolithic J.K flip-flops are nagative edge-triggerad.
Thaey faature individual J, K clock, and asynchronous preset and
<lmar lnputs to each flip-flop, Whan the clock goeg high, the In-
puts are aneblad and dete will be accepted. Lagical stata of J end
K inputs may be allowed to charge when the clock pulsa i3 in &
high state and bistable will parform according to the truth table
as |ong as minimum fet-up tines are cbearved. Input data is trans-
farred to the outputs on the nepative adge of the clock pulsa.

TRUTH TABLE

tn ta+q
J K Q
0 e} Q.
0 1 Q
1 Qg 1
1 1 ap

NOTES:
1. tn = Bit time pefora clock pulse.
2. tn+q = Bir time after clock pulse.

S94H106

s | N T4H106

DIGITAL 54 /74 TTL SERIES

PIN CONFIGURATION

B.FW PACKAGE

W gep @B on

ﬁlmmmﬁ“—du olla)

cLean [ @ a a :tzln

PREEE
LLOCE CLOCK.

I}

LILEJI:!I&II":JI;II_'HLI

1 1 1 H z 2
LLDCK FREBET GLEAW CLOCK FAESET CLEAR

CLOCK WAVEFORM
MM
I tSETUFP I 1
( [T
I 1  oataour
JE INPLIS S IPUTE
INHIBITED ANHIMTED

BLOCK DIAGRAM (sach flip-flop)

* CLOCK
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DIGITAL 64/74 TTL SERIES » S64H108, N74H106

SCHEMATIC DIAGRAM {each fiip-flopl

—e TREML
R

7

I

t Ly
bt
— — naono
RECOMMENDED OPERATING CONDITIONS

MIN NOMW MAX UNMIT
Supply Voltaps Vee:  S54H106 Circuits 45 5 ’ 6.5 v
N74H106 Cireuits 4.15 5 5.25 \'
Operating Fres-Air Temperature Range, Ta:  §54H108 Circuits -85 25 126 *c
N74H106 Circuits a 2% 70 °c

Normalized Fan-Out From Each Output, N 10
Width of Clock Pulse, tyieioek) 10 n3
Width of Preset Pulse, tgpraset) 18 ns
Width af Clear Pulse, tp{ciear) 16 ng
input Setup Time, tgagp {Gee Above):  Logical 1 "0 ns
Logleal G 13 ns
Input Hotd Time, thgld 0 ng
Clack Pulse Transition Time, tg 150 ng
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DIGITAL 54/74 TLL SERIES » $54H106, N74H106

ELECTRICAL CHARACTERISTICS {over recommanded oparating fres-air tamperature range unless otherwise noted}

PARAMETER TEST CONDITIONST MIN TYPE | MAX UNIT|

VintT)  ogies 1 st sny It tareinet 2 v
Vin{0h ::;:;rg:?nﬁ:;:ti‘:?r:emn 0.8 v
Vout{1) Logical T output voltage Voo = MIN, hoadg = BOO pA 2.4 3.2 V'
Voutigp  Lopical © output voltage Voo = MIN, Igink = 20 mA .25 0.4 v
linto} i"g"c:'r:;;:":'r ':l'::: eurrent at Voo MAX,  Vip=0.4Y - 2 mA
lint0) sLto:ioc::(o {awal Input current Voo = MAX,  Vig =04V 3 a3 mA

Logical 1 level input current at Voo =MAX, Vin=24V 50 ey
fin(1) dar K Vo= MAX,  Vip=BBY 1 ma

Logical 1 level input current at Voo = MAX,  Via=24V 100 Y
fintt) present or clear Vee® MAX, V=58V 1 mA

Logical 1 level input current at Voo = MAX,  Vip=24V o -1 mA
ling1)

clock Voo =MAX, Vin=BSV 1 mA
log Short-tircuit output currentt Voo *MAX, V=0 -40 =100 mA
lee Supply currant Voo = MAX 40 Fii] ma

TFar conditions shown & MIN or MAX, use the sppropriata valua specifisd under recommended opasreting conditlons for tha sppliceils
davica type.

$Mot more than ona ocuiput should be shorted at a time, and duration of short-clecult test should not exceed 1 second,

§AI typical values are st Vg = 6V, Ta = 25°¢C,

SWITCHING CHARACTERISTICS, Ve = 8 V. Ta = 25°C, N = 10

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
folock  Maximum input clack frequency Cp = 25 pF, R = 280 s2 40 &S0 MHz
Propagation dnl_av tima to togical *
tpdi {eva! from preset or cleer to €L =25 pF, R =280 02 8 12 ns
output

Propagation dalay time to logicel 0
tod0 Ivel from praset or clear to CL =25 pF, R =280 0 23 26 ns
output lclock low)

Propagation delay time to logleal O
thd0 levet from preset or clear to CL=26pF, R, =280 8 15 20 ns
output (clock hight

Propagation dalay time o legical 1

tpd1 lavel fram clock to output €L=25pF, R =2800 5 10 15 ns
Propagation delay time 1o logical O _ .
putl laval from clock 10 output CL=26pF, R =280G | 18 20 ns
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Ei!llllltillﬁ DUAL J-X EDGE-TRIGGERED FLIP-FLOP| '3‘571“}32

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATIONS
These dual menolithic J-K flip-flops are negative-edge-trigpered. w w'\cl(gﬁz
They fsatum_individual J, K, and asynchronous preset inputs to each [P ...."m.( ®
#ip-flop as well a3 common clock and asynchronous clear inputs. Mouoo®on
When the clock goes high, the inputs are enabled and data is ac- 0 rtr I—I rl
cepted. Lopgical state of J and K inputs may bz allowed to changa
when tha clack pulse is in a high state and bistable performs ac- I | X
cotgling to the truth tebla as long &5 minimum sst-up times are P :'“::“" g
observed. Data input is transferred 1o tha cutputs on the negative [ rmessr
edge of the clock pulsa. T £
TRUTH TABLE C
Li Ll LE Ly LU
T
LOGIG A.F PACKAGE
ty Tt ver nmrmnn 4 mmrnxn =
J K| a 1 01 I'I I'I 10100
0 0| q, NOTES:
a ¢ o 1. t, = bit tme hefare
1 0 1 clock pulsa
1 1 2t = blt tima
ﬁn nnft+s1r clock pulse
RECOMMENDED OPERATING CONDITIONS
MIN NOM MAX UNIT
Supply Voltage V! SBAH108 Circuits 45 5 5.5 v
N?4H108 Circuits 4.75 B .25 v
Operating Free-Alr Temperature Range, Ty:  S54H108 Circuits -65 25 126 °c
N74H108 Circuits a 26 70 oG
Mormatized Fan-Out from each Dutput, N 10
Width of Clock Pulse, s Tplelock) 10 s
Width of Preset Pulse, 1 pipresat) 15 ns
Width of Clear Pulse, tplc,eb 16 ng
Input Setup Time, t s g 11 10 ns
setup Legical ¢ 13 ng
Input Hald Time, t 0 ns
Clock Pulze TransntlondTnma g 150 ns
ELECTRICAL CHARACTERISTICS lover r tad op ing frea-air temperaturg range unless otherwise noted)
PARAMETER TEST CONDITIONS = MiN - TYPT  maX | uNIT
Enput voltage required to ensure
Vinl1) . . 2 v
lagica! 1 at any input termine
Input voltage mquired'to ansure
Vintol ) . . 08 v
logical O at any input terminal
Vout(1y Logical 1 output valtege Vep = MIN, ligag = ~BO0UA 2.4 3.2 v
Vautio] Logical D output voltage Veg = MIN, Liink = 20mA 0.25 0.4 v
Logical O level i 1 rent at
balQ) picel B Tevel fnput eurrent a Vop =MAX, Vi =04V -1 2| ma
J, K, or presat
linim) Logical D level input current at clock Voo = MAX, Vin = 0.4V -G -9.6 mA
Yinigl Lopgical D level input current at clear Voo = MAX, Vi = 0.4V -2 -4 m
;. Logical 1 level input current at Voo = MAX, Wi = 2.4V 50 | KA
ok Voo =MAX, Vi, =55V 1] ma
| Logical 1 lavel input current &t Vep = MAX, Vi = 2.4V a -1 ma
i1 ek Voo =MAX, Vi, =55V 1| ma
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DIGITAL 54/74 TTL SERIES ® S43H108, N74H108

ELECTRICAL CHARACTERISTICS {Cont'd)

PARAMETER TEST CONDITIONS MIN  TYP MAX | LT
0 Logical 1 leve! input current at Vog =MAaX, Vin = 2.4V 100 LA
inl1
M et Voo =MAX, Vi, =8BV - 1] mA
0 Logical 1 leval input currant st Vg = MAX, Vip = 24V 200 BA
in{1
M e Vg =MAX, V=56V 1] ma
lag Short-circuit output current *# Voo = MAX, Vip=0 -40 -100 mA
oo Supply current Vcc = MAX 40 76 mA
SWHTCHING CHARACTERISTICS, Vop =6V, Ty = 26°C, N = 10
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
falock |I';Na)cirnur!'l ing:‘t clock freqlueljlcvl 1 G| = 26pF, Ry = 2800 40 4] MHz
ropagation deiay time to logica - B
oot level from presat or clear 10 output €y = 26pF, Ry -2802 8 2 ng
Propagation detay time to logical 0
thdo levet from presat or clear 10 output Cp = 2BpF, Ry = 2800 23 38 ns
[clock tow)
Propagstion delay time to logical 0
odo leval from preset or clesr to C| = 26pF, Ry~ 2805 15 20 ng
autput {clock high)
Propagation delay time to logical 1 - -
pd1 leval from clock to output Cy_ = 26pF, Ry = 2804 10 15 ne
Propagation delay time to logical 0 - -
poid level from clock to outpui Cy = 25pF, Ry = 2800 8 6 20 ns
" For conditions shown as MIN or MAX, use the approprlate value specified under recommended operating cor for the

device type.

** Not mors than one output should ba shorted at & time, and d
T AN typlesl values are ot Ve = BY, Ty = 26%¢,

11

len of short-circult test sh

not
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DIGITAL 54/74 TTL SERIES m 545/745

DIGITAL 54/74 TTL SERIES

BDESCRIPTION

Series GAS/745 Schottky TTL cirpuits are implemanted with full
Schottky-barrier-diode clamping to achieve uitra-high speeds
previously abtainable only with emitter-coupled logic, yet they re-
tain the desirable features of, and are campletely compatible with,
most of the popular saturated lagic circuits. Schettky TTL circuils
currantly offer the best speed-power praduct of ahy high-speed logic
family.

Schottky-parrier-diode clamping grevents transistors from achieving
classic saturation and thersby effectively eliminates excess charge
storage and subsequent recovery times. These recovery times contri-
bute significently to overall propapation deleys experienced with
saturgted digital-logic circuits.

Series 545/745 circuits are completely compatible with the Series
54/74, Series 54H/74H, and Series b4L/74L TTL logic families.
€ase of use and compatibility with other TTL families resull in
flesabiliyy of choice within the four spaed-powar ranges oifered
[Series Dd/74, B4H/T4H, 54AL/74L, 545/7485) to achieve highly effi-
ciant systen grading to specifie performance requirernents.

Definitive specifications are pravided for operating characteristics
over the full military temperature range af -58°C 1o 126°C for
Series 545 circuits and over the temperature range of 0°C to 70°C
for Sarias 745 circuits.

FEATURES

VERY-HIGH-SPEED, LOW-POWER OPERATION
® 3-ns typical gate propagation delay time
* 19-mW-per-gate power dissipation at BO% duly oycle--
speed-power product = 57p)
* 125-MHz typical J-K flip-flop maximum input clock fre.
quency lg-¢ coupled)

EASE OF SYSTEM DESIGN
fully comgatible with Series 54/74, 54H{T4H, and 54L/74L
TTL fincluding MSI/LSI, and most DTL
& Schottky-diade-clamped inputs simplify system design
* terminated, controlled-impedance lings nat normally required
* low output impedance: provides low AC noise suscaptability
drives highly capacitive ioads

IMPROVED CIRCUIT PERFORMANCE

switching Limes virtually intensitive to power supply andfor
temperatura variations

+ power dissipation remains relatively low at operating fre-
guencigs up 19 100 MHz

+ high-fan-out: 20 GB45/74S |oads at the high logic level 10

545/745 loads at the low logic level
#  high DT noise margin—typically 1 volt

RECOMMENDED QPERATING CONDITIONS

ABSOLUTE MAXIMUM RATINGS {over
eratura range unless otherwise notad)

operating frae-air tamp-

Supply Voltage Voo ra'l
Input Voltage 5.0Y
intermitter Yoltage 5.5V
Output Voltage v

Operating Free-Air Temporature Range:
Serics 545 Circurts
Beries 748 Circuits

Srorage Temperature Hange

~55°C w 126°C
0°"C to F°C
-85"C 10 160°C

NOTES:

1. Woltage values, except intermittar voltapgs, arg with respect to
natwork ground tereminal,

2. This is the voltage betwsasn two emitters of a muliiple-emitter
translstor.

3. This {3 the maximum voltage which should be applied to any
open-collector output when 1t is in the off state.

UNUSED INPUTS OF POSITIVE-AND/NAND GATES

Far aptirmum switching times and minimum noise susceptibility,
unused nputs of AND or MAND gates should be maintained at a
veltage grester than 2.7V, but not 10 exceed the sbsplute maximum
rating of 5.8Y. This eliminates the distributed capacitence asso-
ciated with the floating input emitter, bond wire, and package lead,
and ensures that no degradation will ocour in the propagation delay
times. Some possible ways of handling input emitters are:

a. Connect unused inputs tg an independent supply voltage.
Preferably, this valtage should he betwoen 2.7V and 3.5V,

b. Conmect unused inputs 1o a uwsed input if maximum fan-out
of the driving output will not be exceeded. Each additional
input presents a full load to the driving output at a high-leval
voltage but adds no lvading at a low-level valtage.

c. Connect unused inputs to VCC through a T-kf2 resistar s¢
that «f a transient which excéeds the 5.5.% maximum rating
should occur, the impedance will be high enough to protect
the input. One to 25 unused inputs may be connected to
each 1-kii resistor.

INPUT-CLIRAENT REQUIREMENTS

Input-current requirgrments reflect worst-casg 'V ang termperature
conditions. Egch input of the multiple-smitter input transistors re-
quires & maximurm of 2mA out of the input at a low logic lovel
which is defined a5 1 normalized load. Each input requires current
inta the input at a high logic level. This current is B0uA maximum
for each emitter. Currents into tha input terminals ara specified as
pasitive values,

FAN-OUT CAPABILITY

Fari-out {N} reflects the ability of an gutput to supply current wa
numbér of normalized loads at a high logic tevel and to sink current
at the low logic [evel. At the high lpgic level, each standard autput is
capable of supplying current to drive 20 Series 544, 74H, 545, or
745 |oads !NH = 20, Currents out of the output are specitied as
negative values. At the low logic level. each standard owiput is
capable of sinking current from 10 Series §4H, 74H, 545, or 745
loads (N = 10}

Supply Voliage VCC
Operating Froe-Aic Temapreratdre, TA
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SERIES 548 SERIES 745

CIRCUITS CIRCUITS UNIT
AMIN NOM MAX MIN NOM ] MAX
4.5 5 5.5 475 5 l 525 v
55 125 0 , 70 °C




Ei!llll!ti[:ﬁ QUADRUPLE 2-INPUT | $54500

POSITIVE NAND GATE | $54S03

BB4500/603—A,F W » N74S00/B03—A F N"m

- AL 54/74 TIL SEries | NT4S03

PIN CONFIGURATIONS

W PACKAGE A,F PACKAGE
Ve a4 oy M ™
1] n L3 H w 1] L)
l_l I—I rl I—I m I—I Voo o oa ar - WA
- it 2 m L [ L)
g_l aialulsiels!
i B EREREEE
H . - B
1 L L) a " - T
1A L] w awm ™ o aka
SCHEMATIC (each gate)
‘S64/N4S00 S54/N74503
Yoo
e T P —
2 a8 O—]
w371
z
MOTE:
Component values
- shawn ara nominal, L (open coliscton L
AECOMMENDED QFERATING CONMDITIONS
554300 N74500 UNIT
MIN NOM MAX MIN NOM MAX
Supply Voltage Yoo 45 5 5.5 4.75 B 5.25 v
WNormalized Fan-Out from each Cutpuc, N High logic havel 20 20
Law lagic lavel 10 10
Oparating Freo-Alr Tamperaturo, T -B5 125 L 70 *c
ELECTRICAL CHARACTERISTICS {over ded aperating free-nlr p range unlass otherwise noted}
PARAMETER TEST CONDITIONS * MIN  TYP®™ mMAX | UNIT
ViH High-level input veltage 2 \.I"<
ViL Low-laval input voliaga 0.8 v
Wy Input clamp valtaga Ve = MIN, I =-1BmA -1.2 v
Vou High-tevel autput voltege Ve = MIN, V) =08V, Series 548 2.5 34 \'
|0H =-1mA Series 745 2.7 3.4 v
VoL Low-leval output voliage Vee ™ MIN Vig = 2v, 0.5 v
IOL =20mA
Iy Input current &t maximum input voltage | Ve = MAX, V= 5BV 1 méA,
WK High-level input current (each input) Voo = MAX, Vy= 2.9V 50 A
TR Low-level input current {each input) Voo =MAX, V) = 0.5V -2 ma
los Short-circuit output currant’ Voo =MAX =40 -100 mA
1CCH Supply current, high-level cutput Vog = MAX, All inputs at OV 25 4 mA
{average per gate)
oy upely eurrent, lowleval putput Vog=MAX, Al inputs et BY 5 ol ma
(averape per gaw)
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DIGITAL 54/74 TTL SERIES m $54800, N74800, $54503, N74503

SWITCHING CHARACTERISTICS, Vor =5V, Ty = 26°C. N = 10

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Prapegation dilay time, low-to- € = 15pF, R =2800 2 3 4.5
tPLH ns
high-level output €y = B0pF, Ry = 2800 4.6
. NOTE 1
Propagation deley time, high-to-low- c,_ = 15pF, AL= 28041 2 3 -]
tPHL ns
lavel output G = B0pF, Ry = 28081 2]
564/N74503
ELECTRICAL CHARACTERISTICS (over ded operating frec-air P o range unlass otherwise noted}
PARAMETER TEST CONDITIONS* MIN TYP"* | MAX UNIT
VIH High-tevel input voltage ’ 2 v
ViL cow-level input veltage 0.8 v
V) tnput clemp voltage Voo = MiN, 1] = =18mA -1.2 v
laoH High-deval output current xgﬁ:g?\; ViL =08v, 250 wh
Ve = MIN, ViR = 2V,
Voo Low-level output valtage toL = 20mA 05 v
Input current at maximum - .
1t input voltage Ve = MAX, V) = 5BV 1 ma,
H High-lavel input current (each input) Voo =MAX, W)= L7V 50 Ty
' Low-level {input eurrent {asch input) Voo = MAX, V) = 0.6V -2 ma,
IeeH f;g’;‘;:::;’;:&';'gh"m' outpunt Voo = MAX, All inputs at OV 15 33 mA
locL mf;‘;:‘;'f;:;;fm“e' output Ve = MAX, All inputs at BY 6 9 mA
SWITCHING CHARACTERISTICS, Vo= 6V, T, =26°C, N = 10
PARMAMETER TEST CONDITIONS MIN TYP MAX UNIT
Propagation delay time, low-to- €L = 15pF, R = 2800 2 5 1.5
WLH  high-level output C|_ = 50pF, Ry = 2805 NO;FE 1.5 ns
Propagatian delay time, high-to- €L = 15pF, Ry = 2800 Z 4.6 K n
PHL  jowlevel autput €L = 50pF, Ry = 28052 7 s

* For canditions shown ex MIN or MAX, use the appropriate value speclfled under recommaended operating condltlons for the applicabla
davice type.
=* All typical valuss ara at VCC - BV, TA = 26°C.
1 Nat more than ons cutput shoutd ke shorted. at 8 time, and durstion of the short-circuit tant should not axcesd ona second.

MNOTE 1: Load circuit and wavaforms are shown on page 2-283
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Silnotics HEX INVERTER | S54504

$54505

SBASO4—A,F W & SGAS06—A,F W » N74504-4 F W » N74506— A, F- N'M.SM

DIGITAL 54/74 TIL SERiES | N74505

PIN CONFIGURATIONS

W PACKAGE A F PACKAGE

[Tz
i
i
i
o

Ll Ll

LI

o]

SCHEMATIC {oach gatal

LG

NOTE: Component values

shown are nominal, = {Opan Coltactor) =
. RECOMMENDED OPERATING CONDITHONS ) )
554504 N74504 UNIT
MIN NOM MAX MIN NOM WAX
Supply Voltage Ve ) 4.5 5 B.E 4,75 -] 5.25 W
Normalized Fan-Out from sach Output, N: High logie levei 20 20
Law ingic jevel 10 _ 10
Operating Free-Air Temperature, T, -G6 126 q 70 °c
ELECTRICAL CHARACTERISTICS {over racommended oparating fres-air temparature range unless otherwise noted)
PARAMETER TEST CONDITIONS* MIN TYP** MAX UNIT
ViH High-level input voltage ) 2 v
ViL Low-ievel input voltage a.8 v
V) Input clamg voltage Veg = MIN, I = -18m#A -1.2 v
. Veg = MIN, VL =08Y, SeriesB48 | 25 3.4 v
Yon  Highlavel output voltage Ion = -1mA Series 745 | 2.7 34 v
V) = MIN, Vil =2V,
VoL Low-level output voltage |OCI1:' 20mA IH 05 v
I B coyta, st maximam Vee=MAX, V=88V 1 mA
High-level input currant
NH !s:ch input}pu Voo = MAX, V=27V 80 aA
Lawv-leval input currant
L (aoch IRUD Vge = MAX, Vi =05V -2 mA
lpg Short-circuit output currentt Voo = MAX ' =40 =100 ma
Supply current, high-level - .
lgoH output {averags per gate) Voo = MAX, All inputs at OV 26 4 mA
Supply current, low-lovel .
ICCL  ousput taverage per gate) Veg = MAX, All inputs at 5V 5 5 mA.
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DIGITAL 54/74 TTL SERIES = S54504, 554505, N74504, N74805

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
. Propagation delay time, low-to-high- G =15 pF, A =280 0 2 3 45 s
PLH level output .
C; =50 pF, RL=280% 4.5
NOTE 1
. Propagation delay time, high-to- Cp =15 pF, Ry =280 % 2 3 5 e
PHL low-leve! output .
C; =50pF, R =280 0 5
554/NF4SOE
ELECTRICAL CHARACTERISTICS [ovarr ded operating frae-air P range unless otherwise noted|
PARAMETER TEST CONDITIONS* MIN TYP=* MaAX UNIT
ViH High-level input voltage 2 W
ViL Low-level input voltage 0.8 v
V) Input clamp valtage Ve = MEN, 1) = -18mA -1.2 W
v =MIN = 0.V
loH High-level gutput currant ng _ ﬁiﬁ\;’ Vi = 08V, 250 Iy
VoL Law-tevel autput voltage rgfj;;::& ViH= 2V, Q.5 A
Input current at maximum _ -
h input ¥oltage Voo = MAX, V) =55V 1 .y
hH High-level input current {each input) Ve = MAX, V=27V 50 i
T8 Low-leval input current (each input) Voo = MAX, V) =05V -2 mA
Supply currant, high-levei output _ .
leeH {average per gatel Ve = MAX, All inputs at OV 1.5 3.3 mA
Supply current, low-level output _ .
lecr {average per gatal Voo = MAX, All inputs at 5V 5 9 mh
SWITCHING CHARACTERISTICS, \foc =5V, Ty = 25°C, N =10
PARAMETER TEST CONIDHTIONS MIN TYP MAX umNIT
" Propagation delay time, low-to- CL = 15pF, AL = 2808 2 1 15
PLH  high-devet output CL=50pF, R =280R NOTE 7.5 ns
. Prepagation delay time, high-to- CL = 15pF, A = 2800 1 2 4.5 ?
FHL lov-lavel autput C; =60pF, R = 2800 7 ns

® For conditions shown as MIN or MAX, use the spprapriata velue spacitied under recommended operating conditions tar the appliceble
davice type.
** Ail typical vaiupe arg at VCC = BV, TA - 2E°C‘
+ Wat mare than one output should be shortad at a tima, and duration of the short-eirguit tast

not i ene second,

NOTES:

A, Tha pulsa generator has tha following characteristics: Vln(ﬂ = 3V, vln(ﬂ! =0V, 1y =15 = 2.5n5, PRR = 1 MHaz, duty cycle = S0%, and
Z e ™ SOk

B. Inputs not under test ara at 2.7V,

C. CL inciudes probe and jig capacitanca.

MNOTE 1! Load clreult and wavefarmy are shown on pags 2-203
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SHNDLES T
N74S10

DIGITAL 54/74 TTL SERIES

SCHEMATIC DIAGRAM

-0 Vee

2ann $ 400 5 Soon
4 g

INPUTS

ap DIJI‘IFUT
& D
€
Comgonent values shown aré nominal,
RECOMMENDED OPERATING CONDITIONS
S54810 574810
MIN NOM MAX MIN NOM MAX UNIT
Supply voltage, Ve 4.5 5 55 475 5 68,25 v
Normalized fan-out from each cutput, N High logic level 20 20
Low logic leval 0 19
Operating free-air, Ty -Bb 125 o 70 °c
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DIGITAL 54/74 TTL, = N54510, 574510

ELECTRICAL CHARACTERISTICS {over rocommended opersting free-air temperature range unlass otherwisa noted}

PARAMETER TEST CONDITHINS* MIN TYP** MAX UNIT
Vin High-leval input voltage 2 v
LUTH Low-level inpur voltage 0.8 v
vy Input Clamp Voltage Voo = MIN, I = =18 mA -1.2 v
i Ve = MIN, ViL =08V, | Series 545 2.5 34 \
VoH High-level output voltage -
loH = —1mA Serigs 745 23 34 v
Ve = MIN, ViH=2V,
VoL Low-level autput voltage cc IH 0.5 v
lgL =20 mA
] Input current at maximum input voltage Voo = MAX, V=685V 1 mA
1™ High-level inpurt current {each input} Voo = MAX, V=23V 50 T
L Low-leval input current (each input) Yoo = MAX, V=08V -2 ma
log Short-circuit output currentt Voo = MAX —40 —100 maA
Suppty current, high-lavel output .
| Voo = MAX, All inputs at 0 ¥ 2.6 4 A
CCH laverage per gate) ce fnputs @ m
Supply current, low-laval gutput
i Voo = MAX, All inpurs at 5 V 5 a A
ceL laverage per gate) ce m

“For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the
appllcable device typa.
**All typical values are at Voo = 6 W, Tp = 26°C.

TNet mere than one cutput should be sharted at a tima, and duration ¢f the short-circuit st should nat exceed one second,

SWITCHING CHARACTERISTICS, Voo =5V, T4 =26°C, N =10

PARAMETER TEST CONDITIONS AN TYP MAX UNIT
F N
. CL=15pF, Ry =280 52 2 3 4.5
t Propagation delay (ime, low-to-high-lavel autput 0 ns
PLH 9 CL=S0pF. AL-280% T a5
'E
C, =15pF, R =-28040 2 3 B
tPHL Propagation delay timea, high-to-law-level output L PP, AL ng
CL=50pF, R_=2808 1 5

NOTE 1: Load clrcult and wavaforms are shown on page 2-293

2-252




SiNotics

TRIPLE 3-INPUT
POSITIVE AND GATE

N74811

FEATURES

N74511 ACTIVE PULL-UP

* TYPICAL PROPAGATION TIME

« TYPICAL POWER DISSIPATION
AT B0% DUTY CYCLE

N74518 OPEN-COLLECTOR

o TYPICAL PROPAGATION TIME
o TYPICAL POWER DISEIPATION

Sns at O =pF
32 mW PER GATE

6ns at G| = 15 pF
29 mW PER GATE

N74813

DIGITAL 54/74 TTL SERIES

SCHEMATIC {aach gate)

Yeo
—
BAME kil SI0@ S | WHMSITONLY 3808t
3 < -
|

= — =

IHPUTS

|
|
|
1
|

AT 50 DUTY CYCLE A Dy i
- e
. auTpuT
e S I U - | T - S |J 'S
[l 5] [ [7] [l (] [o]
= =
NOTE: Componant valuos shown are nominal,
L_l |_] ]_l l_! L_l [_J [_| RECOMMENDED MAXIMUM FAN-OUT FROM EACH DUTPUT
1 2l Lal ()]sl (2] [=
W 8 A It 2y GHD N74511 N74515
Loads at a high logic Iovel 20
Fosrtive Logis: ¥ = ABC Loads at & |ow logic lavel 10 i0 |
ELECTRICAL CHARACTERISTICS {aver operating free-air ture range unless otherwise noted)
PARAMETER TEST COMDITIONS* N7asil 74515 uNIT
MIN TYP** MAX {MIN TYP** MAX
Yiq  High-level inpul voltage 2 2 v
VL Lowdevel input voltage 048 08 v
V) Input clamp voltago Voo =MIN, 1= -18BmA —1.2 12| Vv
: Veog @ MIN, Vg =2V,
VoH High-level output voltage 27 34 v
logH = —1 mé
Veo =MIN,  Vijp=2V,
i Highe-l | tput 1 260 A
oH igh-level autput curren Vo =55V I
Ve =MIN, V) =08BY,
VoL Lowlevel output voltage ce " 0.5 0| v
I =20 mA
N Input eurrent at maximum input voltage | Voo = MAX, V=58V 1 1| ma
IS High-level input current {each input) Voo =MAX, V=27V 50 50| uA
L Lowv-level input current leach input) Voo =MAX, V=058V —2 =2 | ma
log Short-circuit output current Voo = MAX —40 —100 mA
Supply current, high-level output
lecH v oure g P Voo = MAX, Al inputsal 5 v 4.5 8 35 65| maA
lavarage per gato)
Supply current, low-lovel output .
looL - PRly cure ey Voo = MAX, Al inputs at 0 V 8 14 8 14] ma
{Avarage per gate)
*For gonditions shown as MIN ar MAX, use the appropriate valua specified under racommended operating eonditions for the
appllcable series on tha second page of this section.
AN typical velugs are t Voo 2 BV, T = 26°¢C.
$No1 more than one output gwould be shartaed at a tima, and duration of the short-circuit 1est should nor exceed gne gecond.
SWITCHING CHARACTERISTICS, Vo =6V, Ta = 26°C, N = 10
NFAS11 N74515
PARAMETER TEST CONDITIONS UNITS
NOTE 1 MiN TYP MAX | MIN TYP MAX
P tion delay 1ime, loveto-high-lavel output C_=15pF, R =28010 | 25 a8 7 25 65 8.5
t ropagation delay timig, lovw-tg-high-lével outpu s
PLH TFropad v 9 P TG =50pF, RL-=280% 6 as .
e tion delay 1i hiohto-1ovi-8uel outEul CL=16pF, RA_L=2800 2h B 7B 2.5 6 )
t ropagation delay lime, high-to-low-level outpu ns
PHL Fropag e CL =50 pF, RL - 2800 75 3
MOTE 1: Load circults and waveforms are shown on page 2-293
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SiNoLics

DUAL 4-INPUT POSITIVE NAND GATE

$943520

SCHEMATIC {each gotel’

SBAS20-A,F W & NT4320—A F

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

N74520

W PACKAGE

vee @ 38 nC
L] woozon

CLO 010

g 2 ] ) E] [}
LU R I - A 1

AF PACKAGE

Vg @ 3t wo om o
Womor” o w

F
[3

O eire

LlJ i Ll [l_r L!-i H] Ll'_l
NOTE: Component vuilua: shown arg naminal. Moo om0 B e
RECOMMENDED OPEH§TING CONDIYIGQNS
SEIS20 N74520 UNIT
MIN NOM MAX MIN NOM MAX
Supply Voltage Voo 4.5 5 6.5 478 5 E.25 v
Normalized Fan-Out from aach Dutput, M: High logic level 20 20
: Low logic level 10 10
Operating Free-Air Temperature, T 4 -55 125 o 70 ‘C
ELECTRICAL CHARACTERISTICS {over recommended operating fres-sir temperature rangs uniess otharwise noted)
PARAMETER TEST CONDITIONS® MIN TYP™ MAX UNIT
VIH High-lavel ingut voltage 2 v
V(L  Lowlavel inpiut voltage 0.8 v
i
V) Input clamp \'[oltage Voo =MIN, 1, = -18ma -1.2 v
s Vcc = MiIN, V”-.. = 0.4V, Saries B4S 2.5 3.4 v
Vo High-ieval output voltaga X
IoH = -imA Series 745 27 34 v
, Vee = MIN, Vg =2V,
VoL Low-level output voltage cc tH
! IpL = 20maA 0.5 V'l
Iy (nput current at maximum input voltage| Voe = MAX, V=55V t mA
WH High-level input currant (each input) Voo = MAX, V=27V B0 oA
L Law-lavsl inpiut current {each input) Voo = MAX, V| = 0.6V -2 ma,
1
los Short-circuit output current Vo = MAX -40 -100 mA
ICCH Supply curreri!t. high-leval output Voo = MAK, Allinputs st OV 25 ] ma,
{averape per q;ate}
1ICCL Supply currer;it, low-leval autput Voo =MAX, All inputs at &Y B q mA,
[average per gime]
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DIGITAL 54/74 TTL SERIES » 854520, N74520

SWITCHING CHARACTERISTICS, Voo =6V, Ty = 26°C, N =10

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Cp = 16pF, R = 2808 2 3 4.5
tPLH Propagation delay time, low-ta-high- ns
lovel output C| = BOpF, R = 2805 4.5
NOTE 1
€ = 15pF, R, = 2800 2 3 5
teL Propagation delay time, high-to-low- ns
lavel output -G = S0pF, R| = 2800 5

* For conditiens shown a8 MIN or MaX, use the appropriate value spacifled unper racommended cperating canditions for tha applicable

device type,

“* Al typical values are at Voo = BV, TA =25°C.
t+ Not more than one output should be shorted at a timg, and duration of the short-circuit test should not exceed ona second.

NOTE 1: Load circuits and waveforma are shown on page 2-293
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L H

DUAL 4-INPUT POSITIVE NAND GATE
WITH OPEN-COLLECTOR OUTPUTS

$54522

SCHEMATIC (sach gatel

864522—-A,FW

N74522

« N74522—-A.F

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

b

W PACKAGE

. " i RC e L+ hhs GHD
NOTE: Component yeluas shown are nominal
RECOMMENDED OPERATING CONDITIONS
554522 N74522
UMT
MIN NOM MAX MIN NOM MAX
Supply Voltage Vip 4.5 5] 5.5 4.75 ] 5.25 2
formalized Fan-Cut frlom any Qutput, N 10 10
Operating Frea-Air Tsénperature. Ta -55 125 [ 70 C
ELECTRICAL CHARACTERISTICS (ower recommancied operating free-air temperature range uniass otherwise nD_tad]
PARAMETER TEST CONDITIONS * min TyP 't Max | umiT
ViH High-leval inp@.lt voltage i 2 v
ViL Low-iovel inpi.lt woltage 0.8 Vo
v, Input clamp violtage Voo "MIN, 1) =-18mA -1.2 v
. Vcc = MiN, V”_ = 0BV,
loH High-level ouiput current Vo = 65V 260 uh
. VcC-MIN, Vi =2V,
W, Low-level output volt 0.5 v
aL tp age foL = 20mA
Iy Enput currentiat reximum input voltage| Vo = MAX, V) = 5.6V 1 mA
L High-level inplit current {each input} Voo = MAX, V=27V &0 ad
he Low-level inpin current (each input) Voo = MaX, V) = 0.5V -2 ma,
Supply curmr*t, hiph-leval output
lCCH {averagn per ﬂbtﬁ} Vcc = MAX, All inputs at OV 1.5 13 ma
Supply l:urrer{t. lovy-tevel cutpue
ICCL {aversgs per ghta} VCC =MAX, All inputs at 5V B a8 ma,
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DIGITAL 54/74 TTL SERIES » S54822, N74522

SWITCHING CHARACTERISTICS, Vop = 5V, Ty = 2°C, N =10

PARAMETER TEST COMDITIONS MIN TYP MAX | UNIF
Propagation delay tirme, low-to-high- Cp > t6pF, A = 2800 2 5 7.5
tPLH n
laval output G| = 50pF, Ry = 2804 7.6
NOTE 1
Propegation delay tims, high-to- C_~15pF, R _=-2608 7 ag 7
otk
THL olevel output C_=S0pF, R = 2808 7

* For conditions gshown as MIN or MAX, use the approprigte value specified unger recommended operating condltions far the applicable
davice typa.
"* Al typlcal values ars at Voo = 5V, T, = 25°C.

MOTE 1: Load girguit gnd wavelarms are shown on page 2=293
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Emﬂﬂtiﬂﬁ

DUAL 4-INPUT POSITIVE NAND
BUFFERS /LINE DRIVERS | $545140

SCHEMATIC (each gate] |

554540-A,F W « S645140-A F W » N74540—-A,F « N745140-AF

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

$54540

N74540
N745140

!
i AF PACKAGE:
|
I
i
! Yoo
| TR P YR oy oy
o w ol b
20—y O rn
[X=
T
o = —-0 QUTPUTY
OO ULILIT]
O T Y
——0 aND
RECOMMENDED MAXIMUM FAN-OUT FROM EACH OUTPUT
Loads atr a high lagic lavel 60
Load at o {ow logic {evel 30 NG — No internal connectioh
ELECTRICAL CHARACTEHRISTICS {over oparating fres-air temperaturs range unfess otherwise noted}
p,am\rqis‘ren TEST CONDITIONS* MIN TVYP**  MAX UNIT
VIH High-ieval in'put voltage 2 v
ViL Low-level input voltage 0.8 v
V) input clampivoltags Vee = MIN, Iy =-18mA -1.2 v
Voo = MIN, VL =0.BV, Series 545 25 34 v
. | 19K = -3mA Series 745 | 2.7 34
VYOoH igh-level o?tput valtage Voo = MIN, VI =05V, 5645140 2 v
R = 5012 To GND N745140
VoL Lowy-level oUtput valtage rgf:ggmﬁ Vin=2v, 0.5 v
Input currertt at maximum
f input voltag VoG = MAX, Vi=58Y ! mA
High-level input current - _
17} {each input) Voo = MAX, V=27V 160 A
Low-leve! input current _ -
I tesch input} Vee = MAX, V) = 0.5V -4 ma
los Shurt-circui; output current’ Voo = MAX =50 =225 mhA
IeeH {sauv';'::.;ac::r !:;;;;lgh-level OUIPE | yee = MAX, Al inputs at OV 5 g mA
Supply currﬁlnt, faw-lovel output .
lecL Yo = MAX, All imputs at BV 12.5 22 i
{average perl.gata} cc

2-258



DIGITAL 54/74 TTL SERIES m 554540, N74540, 5645140, N745140

SWITCHING CHARACTERISTICS, Voo = 5V, Ty = 25°C.N=30

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

¢ Propagation delay tima, low-to- € = 50pF, Ry =832 2 4 6.5 ns
PLH high-tevel output CL = 150pF, R =930 ] ns

¢ Propagation dslay time, high-to- Cy =50pF, R =930 NOTE 1 2 4 6.5 ns
PHL low-leve| autput Cp = 150pF, Ry =933 ] ns

.

sariey on the second pape of this section,
Alk typlal values are at Voo =5V, Ta = 265°C,

-

MOTE 1! Load circuit and waveforms are shown an page 2-293

Nat more than one gutput should be shorted at B time, end duration of the short-circuit test should not excaad 100 milliseconds,

For conditions shown as MIN ar MAX, use the eppropriate value specifled undet recommended operating conditions for the applicable
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SinoLEsS

4-2-3-2-INPUT
AND-OR GATES

N74564 ACTIVE PULL-UP
& TYPICAL PROPAGATION TIME

» TYPICAL POWER DISS!PA‘I'ION
AT 60% OUTY CYCLE ;

N74565 OPEN COLLECTOR

* TYPICAL PROPAGATION TIME

* TYPICAL POWER DISSIPATION
AT 50% DUTY CYCLE -

3.5nsucl_-15 F

P
39 mW

6 ns gt Cp =15 pF

36 mWY

RECOMMENDED MAXIMIJM FAN-OUT FROM EACH QUTPUT

—
N74564 N745656
Loads at a high logic lavil 20
Loads al a low logic heval: 10 ia

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

N74564
N745635

BE G B

S

Kl E B E e

A

F L]

H

—
LIl

PGHD

Positive Logic: ABCD + B+ + GHI + JK

ELECTRICAL CHARACTERISTICS {ovar operating free-air temperaturs range unless otharwise noted)

PARAMETER TEST CONDITIONS* N74564 N74365 UNIT
: MIN TYP** MAX|MIN TYP"* MAX
ViH  Highdevel input voltage 2 2 v
ViL  Lowlevel input valtage 0.8 08| Vv
V) Input clamp voktage Voo =MIN, = —18maA —1.2 ~1.2| V
’ Voc = MIN,  Vip=08Y,
A High-lavel gutput voltage 27 34 v
oH ™8 s lop = =1 mA {N74564)
Ve =MIN, V=08V,
lon  High-level output current cc H 250 | uA
Vo =55V
: Ve = MIN, V)L =2V,
VoL Lowdavel quipdt voltage cc n 0s 051 Vv
igL = 20 mA
1 Input current af maximum ingut voltage | Vpg = MAX, V, =E5 YV 1 1| mA
iy High-level input| current {each input) Voo =MAX, V=27V 50 50 pA
TN Low-leval input!current {each input) Voo * MAX, V=05V -2 --2| mA
log  Short-circuit output eurrent Ve = MAX —40 =100 mA
IccH  Supply current,;high-le\wl output Ve =MAX, See Note 1 7 125 6 11| ma
lceL  Supply current,|low-lavel output Voo = MAX,  Ses Note 2 8.5 16 85 16| mA
“* Al tyolcal values are at Ve = 5V, Ta = 25°C,
Mot more than ona output should be shortad at s time, snd durstion of the short-zircuit test should rot axceand ona geaond,
NOTES: 1. Iggy is medsured with all inputs greunded, and tha autputs apen,
2, Igoy i medsurad with all inputs of one gate at 5 V, the ining inputs gr i, and the outputs opan.
SWITCHING CHARACTERISTICE, Voo =5V, Tg = 26°C,N=10
TIONS N74564 N74S66
PARAMETER TEST CONDL uNIT
NOTE 3 MIN TYP MAX | MIN TYP MAX .
N Pro tion delay low-to-high-evel outpul C_=15pF, R =28010 2 36 55 2 5 15 ns
ropagation delay time, low-to-high-tevel cutpw
PLH Fropag ¥ o P T —50pF, RL-2800 5 )
. P tion delay tims. hish 1o oW level ButpGt CL=15pF, R_=2BDL 2 35 5b 2 65 35 ne
ropagation delay time, high-to-low-level cutpuw
PHL  Fropag ¥ o P L =50pF, RL=2800 6556 65

NOTE 3: Lead circuit and wavefarma ars shown on page 2-283
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DIGITAL 54/74 TTL w N74564, N74S65

SCHEMATIC
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Emﬂﬂtiﬂﬁ DUAL D-TYPE1 74574

EDGE-TRIGGERED FLIP-FLOPS

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATION

These monolithic dual edge-triggered flip-flops utilize Schottky TTL
circuitry to produce very high speed D-type flip-fiops. Each flip-flep
has individual clear and praset inpurs, and zlsa complementary G er clé‘m . CU;'K»%SET Y

and D cutputs. ] FE F‘ [_E] ['_‘] m r;l I

Information at input D id transferred to the Q outpul on the
pagitive going edge of the dlock puise, Clock triggering occurs at a
valtege lavel of the clock gulse and is not directly related to the
transitian time of the positive going pulse. When the clock input is

at either the high or low level, the D-input signal has no effect. u [ﬂ |.3_| |i| LB.J ill u

LLFAR 1D 1 1 w1 Ghe
CLOCK PRESET

These circuits ara fully compatible for usa with most TTL ar OTL
circuits. A full fan-gut 1o 10-normalized series 545/745 loads is
available from each of the gutputs at low logic level. At a high logic
level, a fan-out of 20 is available to facilitate tying unused inputs to
used inputs. Maximum clock freguency is 75 megahertz, with a
typical powar dissipation of 75 milliwatts per flipflop.

Positive Logic:

Low Input to preset sats O to high lavel
Low input 10 clear regats Q1 1o low laval
Freset and clear are independent of clock

FUNCTIONAL BLOCK DIAGRAM (EACH FLIP-FL.LOP}

The N74574 is characterized for operation from 07 C to 70°C.

Typicat Maximum {nput Cldck Frequency 90 MHz
Typica! Power Dissipation 76 mW per Flip-Flap PRESET
TRUTH TABLE [Each Flip.Flop)
in _: Tn+1
INPUT QUTPUT
D . Q a
L H
H H L
H = High level, L = Low laval
MDTES: A, t, = bltuma b@efcra clock pulse
B, tp+q = bit titnh after clock pulse
RECOMMENDED DPERA'!'ING CONDITIONS
i ' MIN NOM MAX UNIT
Supply voltage, Voo | 4,76 5 5.25 v
! High logic lavel 20
Normalized fan-out Frdm each gutput, N g 2
i Law {ogie level 10
Clock froquency, foock 0 MHz
Width of clock pulse, 1y, lclock) 7 ns
Width of preset pulse, 1, {preser} 7 ng
Widrh of clear puisa, ty, (clear) 7 ns
Input setup time. ¢ High I=vei data 10
nput set-up time, ng
P i setn Low level data 12
Input hold time, thgdi o ns
Operating free-air temperature, Ta, 0 0 ‘C 1
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DIGITAL 54/74 TTL SERIES » 74574

ELECTRICAL CHARACTERISTICS

PARAMETER TEST CONDITIONS* MIN TYP** MAX UNIT
ViH High level input voltaga 2 W
ViL Low tevel input voltage 0.8 v
W Input clamp voltage Voo =MiN, I} » —18 mA —1.2 v ‘-
YaH High lovol gutput voltage :::fgomsl’N TOI:' =_;0va 2.7 34 v
Voo = MIN, Vim=2Vv
VoL Lowr level output voltags — 0.8 v
Vi ~0.E, IgL = 20 mA
I Input currant at Mmaximum input voltage Ve = MAX, V=55V 1 mA
Ve = MAX, D input 50
IhH High level input current V=23V Clock or Presat 100 HA
Clear 150
Voo = MAX, D input -2
il Low {evel input current V=05V ‘Clock ar Presat —4 ma
Clear -6
lag Short cirguit cutput currents Voo = MAX —40 ~100 ma
lee Supply Current Voo = MAX, See Mote 1 0 mA

*For conditions shown as MIN or MAX, use the sppropriete value specified under recommandad opersting conditions for the
applicable device type.
+= Al typical values bre st Vo = B W, T = 26°C.
TNgt more than one output should be shoried ar a time, and durstion of the short circuit test choutd not excead one second,

SWITCHING CHARACTERISTICS, Vo =6V, T4 = 25°C, N =10
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Frnasx Maximum clock frequency a0 WMHz

Propagation delay time, low-to-high level cutput, 5
T ns
PLH from clear or praset

Propagation delay time, high-to-low |evel output,

t 8 ng
PHL from clear or praset Gy =15pF, R =280 &2
Fropagation delay time, lew-to-high leval output, 7
1
PLH fram clock . ™
- NOTE 1
. Fropagation datay tima, high-tod ow lavel cutput, 7
PHL from clack e

NOTE 1: Load clrcult and test waveforms ara shown on page 2-293
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SilINDTICS 0 X BGETRGRED FUPAOP| S545112
e N 148112

DIGITAL 54/74 TIL SERIES

DESCRIPTION PIN CONFIGURATIONS
Thase manolithic dual J-K flip-flops feature individual J, K, clock,
and esynchronous preset bnd claar inputs to each flip-flop. When B,F W PACKAGE
the clock goas high-the inputs are enabled and data will be accepted.
The logic level of the S and K inputs may be allowsd to change

_when the clock pulse is high and the bistable will perform according Vor cupA ELEAN EUBOK Ik 7z smptit @0
to the truth tabla a5 lang 85 minimum setup and hold times are ob- 11| [5! 1i| [EI Iil lll ]EI .

served. Input data are transferred to the cutputs on the negative-
going adge of the clock palse.

TRUTH TABLE

[
J K a
I L o,
POSITIVE LOGIC
L H L
NOTES:
H L :' A, 1= blt tima befora clock pulse positive lagic:  Low [mput to preset sats Q to high level,
H H O.n o Low Input to clear rasats & 1o low leval.
8. ‘n+1-bit tima after clock pulse Clear anc praset are indepandent of clock.
LOGIC DIAGRAM (wch flip-flop) SCHEMATIC leach flip-flop)

X X

iy
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DIGITAL 54/74 TTL SERJES = 8545112, N748112

RECOMMENDED OPERATING CONIMTIONS

5545112 N745112 J
== UNIT
MIN NOM MAX MIN NOM MaAX
Supply Valtage Vg 4.5 5 6.5 4.7% L1 5.25 W
MNormatized Fen-Out from each Output, N : High logic level 20 20
Low lagic level 10 10
Input Clock Fraquensy, fq o\ Q 20 D a0 MHz
Widgth of Clack Pulsa, Twlelock! 6 6 ns
Width of Preset Pulse, tytoresat) a 8 ns
Width of Clear Pulse, tolclear] B 8 ns
Input Setup Time, tog,. (See Nota 1) 3 3 rs
input Hold Time, tp, |4 (See Note 2) 0 4] ng
Operating Free-Air Temperature, T -G8 125 1] bl i+
ELECTRICAL CHARACTERISTICS (pver ted operating frea-air t e ronge enlass atherwise notad)
- PARAMETER TEST CONDITIONS * N TYP*® | mMAX uNIT
ViR High-level Input voltage 2
ViL Logwlevel input voltage 0.8 v
V) Input ctamp voltage Yeog = MIN, Iy = -18maA -1,2 W
, Ver = MIN Vi = 2V §545112 25 34 A
- CC . IH .
Vo - Mihleveloutputvoliage | % _pgy 1oy --1mA  N745112 2.7 34 v
V, = MIN Vg =2V
¥ cC ‘ IH .
VoL Low-level autput voltage Vi - D8V, oL = 20 mA 0.5 v
Inprut currént at maximum _ ] -
Iy input veltage VCC =MAX, \f* = 5.5y 1 ma
. . W, =MAX, Joer Kinput <14
| CC
hH High-level input current V) =2.7v Clock, presat, or clear 100 HA
_ Jor K input -1.48
L Lowv-iewvel input current VC? = MAX, Clock -4 mA
V) =05V p
resat or cleay -7
lgs  Shortcireuit autput cueremtt] Voo = MAX, -40 -100 mA
Ice Supply current Voo = MAX, See Nots_ 32 30 80 ma
SWITCHING CHARACTERISTICS, Voc =5V, Th = 35°C, N = 10
PARAMETER TEST CONDITIONS Mt TYP MAX UNIT
frrax Maximum elock fragquency 80 126 fHz
Propagation delay time, low-to-high-
fPLH level output, from ¢lear or prasat 2 4 7 8
Propagation delay time, high-to-low- _ -
PHL lavel output, fram clear or preset cL 15pF, RL 2800 2 5 7 ne
Fropagation dalay tima, low-ta-high-
"PLH  level output, from clock NOTE 4 2 4 7 ns
Prapagation delay time, high-ta-1ow-
fPHL levgl output, from clock 2 s ’ s

* For canditions shown ag MIN or MAX, yse tha sppropriate value spacified under recommanded cperating coenditions for the applicable
device type.

*= Al typlea) valued are at VCC
Nat mere then one cutput should be shorted at 8 time, and duration of the short-circult tast sh
NOTES:

=5V, T

4= 28°C

not

one

1. Setup time is the interval immediately pracading tha negative-going adps of tha cleck putse during which intarval the data ta be racognlzed
must be melntained at the input to ensure its recagnition. X

2. Hold tima |y the interval inmediately follawing the nagative-going edge of the clock pulse during which interveal the dats to e recognizad
mMubt be maintalted at the Input 1O ensure s continued recognition.

3. Igg is messurad with autputs opan, clock groundad, and J-K prasat and clear pt 4.5,

4. L.oad ¢lreuit and wavetorms are shown on page 2=293
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Sifnotics

DUAL 5-K EDGE-TRIGGERED FLIP-FLOPS

SB45113—A F,W ¢ 8548114—A F W & N74S113--A Fe N745114-AF

PIN CONFIGURATIONS:

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATIONS

$54S113
$545114
N74S113
N745114

A,'F, W PACKAGE

sdp i

Ao nonon
T
; i
e

J dml?lll'u

JUodUUL

5548113, N745113

A, F, W PACKAGE

5645114, N745114

DESCRIPTION .
The 5545113 and N745133 offer individual J, K, praset, and clock
inputs. The 5545114 and N745114 offer cormon clock and com-

TRUTH TABLE

- N Sl N
mon clear inputs and |nd1T|duaF J, K, and presat inputs. [
J 3 ]
These monolithic dual {lip-flops are designed so thet when the NOTES:
clock goes high, the inpl.'rts are gngbled and data will be accepted. L L 8q A. 1, = bit time batore clock
The logic levet of the J Iﬂl‘ld K inputs may bes allowed 1o change L H ': pulse
when the cleck pulse is high and the bistable will parform accarding H L o B t,,, = bit ims after clock
to the truth tabie as lorg as minimum setup times are observed. H H O pulse
{nput data are transfsrr94 to the outputs an tha negative-going edge
of the clock pulss,
LOGIC DIAGRAM {nnh|ﬂil‘rflﬂpl
a & Q
o< T

r_:';___j —

:3"«3‘.‘. rooman | I ,%}; (C% e o

L | - =41 ELOER
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DIGITAL 54/74 TTL SERIES m 5545113, N748113, 5543114, N745114

RECOMMENDED OPERATING CONRITIONS

Supply Volage Vo
Nermalized Fan-Qut from each Qutput, N:  High logic level

Low lagic level

Input Clock Frequeney, fy ook
Width of Clock Pulse,
Width of Presaet Pulse, t,
Width of Clear Pulse, flclear} 5545114, N745114
Input Setup Time, t
Input Hald Time, thold

-Operating. Free-Air Tomperature, TA

twiclock)
wipresot}

satup

56545113, §545114 | N745113, N7458118 UNIT
MIN NOM MAX MIN NOM MAX

4.5 B 5.5 4.75 5 5.25 W
20 20
10 1¢

o a0 0 a0 MHz

3] ] s

8 8 ns

8 3 ns

3 3 ns

0 aQ ng

-55 125 o 70 l °c

ELECTRICAL CHARACTERISTICS {over recommanded eperating frae-air temperature range unless otherwise notad]

5545113 5648114
PARAMETER TEST CONDITIONS* N748113 N748114 UNIT
L B MIN TYP** MAX MIN TYP** MAX
\"iH High-level input voltage 2 2 W
VL Lowr-level inpul voltage a8 0.8 W
V) Input clamp voltage VCC =MIN, | =-18mA -1.2 -1.2 v
Ve = MIN,
vl oy Series 54§ 25 34 26 34
Yoo High-lavel output voltags IH ! v
VILZO0BY, o es 748 27 34 27 34
Igp = -1mA erias . K . 3.
VCC = RN, V|H = 2V,
W Low-love! output voltage - - 137] 05 v
oL ViL=08Y, g =20mA
) input current at maximum) v M Y
1 input valtage ¢ *MAX, ¥ =BS8 1 1 mA,
Jor K input a0 50
H High-level input eurrent Vg =MAX,  Clock 100 200 wA
V=27 Freset 100 100G
Clear 200
J ot K input -1.6 -1.6
T Low-level input current Voo =MAX,  Clock -4 ;) A
V| =05V Preset -7 -7
Clear -14
Short circuit output
log currentt VCC =MAX —40 -100 —40 -1aq mA
ice Bupply currant Vep = MAX,  See Note 1 30 50 30 60 ma
SWITCHING CHARACTERISTICS, Voo =5V, Ty = 25°C.,N=10
PARAMETER TEST CONDITIONS MIN TYP MAX uNIT
frnax Maximum clock froguency 80 125 MHz
Frapagation dalay time, low-to-
TpLH high-leval output, from clear 2 4 7 ns
or preset
Propagation delay time, high-
PHL to-low-level qutput, frem clear Cp = 15pF, Ry = 2800 NOTE 2 2 ] 7 ns
or preset
Prapagation delay time, low-1o-
PLH high-leval autput, from clock 2 4 7 ns
Propagation delay tima, high-to-
PHL Ioww-level output, from clack 2 & 7 s

* For condltions shown a3 MIN gor MAX, use the appropriata valua spaclfied vnder recommended opersting condltlons far the applicable
dovice type. Sew Figures 64 through 69 of the Series B4AH/74H sectlon Tor test cirouits,

T* Al typicel veiues arg at VCC = BV, TA = 25°C.
1 Naot mors than onég output should be shortad at a tima, and duration of tha sheri-circuit 1est should not excasd pne gacond.

NOTE 1: ‘CC is measurad with outputs cpen, slock grounded, and J, K, preset, and claar at 4.5V,

2. L.oed circuit and wavaforme are shown on page 2-293
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sinotics

13-INPUT NAND GATE

S948133

SCHEMATIC

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATION

N745133

L

—0
| %
Rasistar values shown sre hominal in chmg, = e Pasitive Logic: ¥ = ABCOEFGHIJK LAY
RECOMMENDED OPERATING CONDITIONS
i 5645133 N745133 UNIT
' MiA NOM MAX MIN NOM  MAX
Supply voliege, Vop 4.6 5] h& 4.75 5 525 W
. High lagic level 20 20
Mormatized fan-out frarm each putput, N
i Low fogic leval 10 10
Operating free-air temperdture, T g —85 125 o] W o]
;
ELECTRICAL CHARACTERIE‘-‘I’ICS lover v ] ¥ ing fraa-nir paraturs range unlasa otherwise notad)
PARAMETER TEST CONDITIONS* MIN  TYP** MAX | UNIT
ViH High-lgvel input voltage 2 v
Vio Low-evel input voltage 0.8 v
V) Input clamp voltage Voo = MIN, Ho=—18mA —1.2 v
) Vee = MIN, ViL=08YV, $648133 | 2.5 3.4 v
VaH High-lavel output voliage
; IgH = —1 ma NMg132 | 2.7 3.4 W
VoL Low-level ou(pu,{ voltage Vg = MIN, VIH=2V, gL =20mA 05 v
I Input gurrent at maximum input voliage Voo = MAX, V=58V 1 ma
hH High-level input current leach input} Voo = MAX, V) =27V b0 A
HTH Low-level input eurrant {sach input) Voo = MAX, Vi=085YV —2 mA
loyg Short-gircuit cutput currantf Voo = Max —40 =100 mA
loor Supply current, high-leval cutput Voo = MAX, All inpuis at 0 W o) ma
locoL  Supply current, low-level output Ve = MAX, Allinputs at 5V 5.0 10 ma

“For gonditions shown g5 MIN or MAX, use the appropriate value spacified unger recommended operating conditinons for the

applicable dovice typa.
“*Al typical valuea are st Voo = 5V, Ty = 26°C.

$The duration of tha short-clrcult test should not excesd one sacond,

SWITCHING CHARACTERISTICS, Voo =5V, TA = 265°C, N = 10

PARSMMETER TEST CONDITIONS MIN T¥P MAX | UNIT \
: CL=16pF, R =280 2 4 1
tpLH  Propegation delayl time, low-ta-high-level output L L l ns ‘
. CL=50pF, R_=2808 | 5.5
Hee Note 1
1] Prapagation delay.- time, high-to-low-level output CL-150F, Ry =280 2 2 45 ? s ‘
T . B - |
PHL e €L = 50 pF, AL = 280 &3 65 r

WOTE 1: Lobd circult and wavetorms are shown on page 2-2903
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Sinotics

12-INPUT NAND GATE
WITH TRI-STATE OUTPUTS

FUNCTION TABLE

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATION

$545134
N745134

INPUTS OUTPUT | DUTPUT JORN DU‘:\L ‘I}IS-'-PH_NE OR W FLAT PACKAGE {TOP VIEW)
CC COMTROL L K W OH ¥
ABCDEFGHI J KL|CONTROL ¥ mmﬁmﬂmg
HHHHHHHHHHHH L L — _'_i_rJ
ANY NUMBER OF INPUTS LOW L H |
XX XAXAXXX XX H F4
H = high logic ievel, L = low logic level, X = irrelavant
Z = high-impedanca {cutput aff} " [_:J . L I_g_] Iil b_] Ii]
A B & D E Foa
Lagic: See function table
RECOMMENDED DPERATING CONDITIONS
£645134 N745134
UNIT
MIN NOM MAX MIN NOM MAX
Supply voitage, Voo 45 & 6.5 4.75 b 5.2b v
Normalized fan-out from each output, M High Iug_u: fovel 40 130
Low logic lavel 10 10
Qperating freg-aiv tamperatura, Ta, —B& 126 1] 70 ¢
ELECTRICAL CHARACTEHISTICS over recommended aperating free-air temporatura range untess otherwisa noted)
PARAMETER TEST CONDITIONS* $545134 N74s134 UNIT
MIN TYP** MAXIMIN TYP** MAX
W4 High-level input voltage 2 2 k4
ViL  Low-level input voliags 0.8 08|V
=V Input clamp voltage Vo= MIN, I a —18mA -1.2 -1.2 |V
Ve = MIN, ViL=08V.I =—2mA | 24 34
VoH  Highilevel output voltage vgg = tin, v:t =08V, |g: =85 mA 24 22 v
VoL Low-level output voltage Voo =MIN, Vig=2V, oL =20mA 0.5 05|V
(O10tf) QOff-state (high-impedance- Voo =MAX, Vg=24V g0 50 uA
state] ocutput current Voo =MAX, Vo=08Y —B0 —B0
I Irput current at maximum input voltage| Voo = MAX, V| = 6.5 ¥ 1 1 |mA
hiH High-level input current Voo =MAX, V| =27V 50 B0 | &
L Low-{evel input current Voo = MAX, V| =0DEB YV —2 —2 [mda
lpg  Shortcircuit putput currentd Voo = MAX —40 —10¢| —40 —100 {mA
Cutput high Allinputsat Q0 WV 7 13 7 13
lge  Supply current | Qutput low Voo = MAX Qutpur control at O ¥, =] 15 2] 16 | ma,
Other inputs at 5 V
Output off Allinputs a1 5 V 14 25 14 26
*For conditions shown as MIN or M.AK, uge the appropriete velue specitied wnder racommended operating conditions for the
applicable devica type.
**All typical values are at Ve =BV, Ta = 25°C.
FBuration of the short-cireuit tast should not exceed one second.
SWITCHING CHARACTERISTICS, Voo =6V, Tao=25"C, N=10
'_ PARAMETER TEST CONDITIONS MIN TYP MAX | UMIT
. ) . CL=15pF, R =280 2 4 B
tpLy Propagation delay tlme_. low-ta-high-lavael cutput CL=60pF, RL=2800 55 ns
) ) : CL=15pF, R =2800 2 5 15
tpHL Propagation delay time, high-to-low-leval putput CL=50pF, R, -2801 = ns
- - Seg Mote 1
tzy Qutput enable tfme to high leval CL=50pF, R =-28011 13 1%.5 ns
bz Dutput enable time to low leve! 14 3| ns
tyz Cutput disable time from high levsl 1 =5 oF 5.5 B.b ng
tLzZ Qutput disable time from low level L P 9 14 ns
NOTE 1: Load cireult and wavaforms are shown on page 2=-293
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Ei!'lll!tiﬂﬁ

8-INPUT DATA
SELECTORS/ MULTIPLEXERS

DESCRIPTION

The S645151. 5545281, N

F48181, and N?45251 Schottky-

clgmped, high-performance, sight-input data selectors/multiplexers
are designed for use in veryihigh-speed data routing applications.
Thess multiplaxars select ahe of sight data sources when 3o diracted
by the binary address inputs. both true and complemantarcy data are
presented when the strobe input goes low,

The SKAS151 and N74515%

are fungtionally and mechanically

intgrchangeable with the $54181 and N74151 respectively, and in

most TTL systerms can be uti
existing gesigns as delay times
or N74151.

lized to upgrade the perfarmance of
are typically half that of the §641851

The 5545251 and N745251 have three-state autputs which permit
the outputs o be connected 10 & comman bus, When the strobe
input is high, both outputs afg in a high-impadance stata in which
both the upper and lower trarsistars of each totem-poie output ars

off, and the output can neilH
strobe is low, the outputs are &
totem-pole cutputs.

Typical power dissipation is ‘225 mitliwatts far the SB4Si51 or
N745151 and 275 milliwatts! for 1he 5545251 and N745261, or
approximataly 14 and 17 millivwatts respectively per eguivalant gate.
The $545151 and $548254% are characlarized for operation over the

er grive nor |oad the bus. When the
ctivated and operate as standard TTL

tull mititary temperature range of —BE°C to 126°C: the N745151
and N745261 ere characterized far operation from 0°C to 70°C.

RECOMMENDED OFERATIN

@ CONDITIONS

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATION

$545151

$545251

N74$151
N745251

OATH INFUTS

Voo Mg 5 5

oArs SELECT
7 a R [
4

FI m 14 1 12 1" 10

03 L]

[i%]

o ™

=1}

&

o7 E:3 B

4

¥ w 3

L]

3 2 1 0

DATA INPUTS

o
TEICIGI T

11
apoego|
[ W _rSTADBE GND

GLTFUTS

Posltlve Logic: See function 1able,

FEATURES

« S545151/N745151 INTERCHANGEABLE WITH
8§54151/N74151 INMOST SYSTEMS

» SCHOTTKY CLAMPED FOR SIGNIFICANT REDUCTION IN
DELAY TIMES...A.5ns TYPICAL, DATA INFUT TO W

OUTPUT

o HIGH-SPEED SELECTION FOR ONE OF EIGHT DATA
SCURCES

* PEAMITS MULTIPLEXING FAOM N LINES TO ONE LINE
® S§545251 AND N745251 HAVE TRISSTATE OUTPUTS

s FULLY COMPATIBLE WITH SERIES 54/74 AND OTHER
TTL MSI CIRCUITS

|_ 3545151 5545251 N748151 N745251 UNIT
: MIN NOM MAX | MIN NOM MAX | MIN NOM MAX | MIN NOM MAX

Supply voltage, VYeoe : 4.5 5 55 | 45 5 85 | 4.75 5 B.25 |476 & 5.25 v
MNormalized fan-out from sach autput, N

. | i0 1¢ 10 10
{at a low logic levet) i
High-level autput currant, iOH —1 -2 —1 =55 | mA
Operating free-air temperaﬂlure, Ta —bb 126 | —5% 126 Qa 70 Q 70 °C

2270
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DIGITAL 54/74 TTL m 8548151, 85452561, N745151, N745251

ELECTRICAL CHAHACTERISTICS {over racammended oparating frae-aiv tamparatura range unless ntherwise nofed)

5645151 5545251
PARAMETER TEST CONBITIONS" N745151 N743231 uMIT
RMIN TYP** MAX|MIN TYP** MAX
VN High-level input voltage 2 2 v
ViL  Low-iavel input voltaga 0.8 08V
V) Input clamp voltage Veoe=MIN, I ==1BmA —12 —1.21 V
Voo =MIN, V=2V, Series 545 25 34 24 32
W, High-leved output voltage v
SLE P g VL =08V, Igy-MAX |Seres 745 | 2.7 34 24 32
Voo =MIN, V=2V,
VoL  lLowevel cutput voltage 0.5 0k| vV
ViL=08YV, IgL=20mA
| Offstate (high-impeadanee- Voo = MAX, V=27V 50 A
K
Oloff) state] output current Vee =MAX, Vg =04V —50
It Input currant at maximum input voltage| Voo = MAX, V=55V 1 1| ma
11H High-level input current Ve =MAX, V=27V 50 B0 | wA
TN Low-level input current Voo = MAX, V=05 Y -2 -2 |mA
laog  Short-circuit output currenty Voo = MAX —40 —100| —40 —100 |mA
Voo = MAX, Allinputs at 4.5 ¥,
log Supply curront 45 70 a6 BE | mA
All gutputs open
“For conditions shown as MIN or MaX, use the appropriate valus spaciflod under recommanded opserating condltions for the
applicable device type.
** AN typical values are st Vo =5 W, Ta = 25°¢C.
JNat more than gne putput should be shorted At e time, and duration of tha short-cireult 185t should not exceed one secand.
SWITCHING CHARACTERISTICS, Vo =5V, Ta = 25°C
FROM TO TEST S545161, N748151 5645251, N745251
PARAMETER | unpum) | outPum | compimions [ min  Tve  max | MIN TP max unIT
TPLH A, BorC ¥ 12 18 12 18
ns
tPHL (4 lovels) 12 18 13 19.5
tPLH A B orC w 10 15 e 15
ns
tPHL {3 levels) 9 1358 g 1386
1 3] 12 8 12
tPLH Any D v Ty = 16 PF, - 5 5 > s
tF-‘HL R = 280 1, e = a5 =
PLH Any D w Sea Mote 1 - - ns
TPHL 4.6 7 4.5 7
t i1 165
PLH Strobe Y ng
tPHL 12 18
t 8 13
FLH Strobe w ng
tPHL 8.h iz
t 13 19.8
ZH Strobe ¥ €| = 50pF, il ns
tZL 14 21
Ay =280 12,
1ZH 13 19.5
Strobe w Seg Note 1 ns
2L 14 21
t
THZ Strobe ¥ €y = 5 pF, 5': 31'2 ns
1'-2 Ry = 280 i, — -
HZ Strobe W See Note 1 - . ns
Lz 9 i4
TPLH Fropatation delay time, low.tc-high-leval output
R Propagatian delay time, high-toJow-laval output
1z = Dutputenable time to high level
1z, = ODutputconable time ta low level
tHz = Output disable tirme from high teval
tL 7 = Dutpurdisable time from low lavel
NOTE 1: See |oad circuite and wavaforms on page 2-293
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DIGITAL 54/74 TTL m 8545151, 55458251, N748151, N748251

FUNCTION TABLE

OUTPUTS

N745151

N745251

5545251,

5645151,

INPUTS

DATA
D3

D?

DS

D2

D1

Do

STAGBE

low lagic leval, Z = high Impedance, X = [rrelavent

SELECT

H = high logic leval, L
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Ei!ll'“'!t“:E DUAL 4-LINE TO 1-LINE 8548153

DATA  SELECTORS/MULTIPLEXERS
N745133

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATION

Thesa monaolithic Schottky-barriee-dioda-clamped TTL gircuits are

high-perfarmeance multiplexers which are significantly festar than JOR N DUAL-IN-LINE

the SH4153/M74153, As an example, the two-gatedevel delay fram OR W FLAT PACKAGE (TOP VIEW)

the data inputs to the output is only B.5 nanoseconds maximum
comparad ¢ 18 or 23 nanoseconds maximum  for  the
standard-spead part. Overall, the guaranteed delay times for the
5545183/N745153 represent appraximately a 100% improvement
over standard TTL with only a 12% increase in maximum gd-c power
consumption. In many cases, the 5545153 or N745153 can plug
into existing systoms designed far 554153 or N74153,

STROEE A OAT INFUTS ouTRyT
Thase data sclactors/multiplexcrs are fully compatible for use with Mpe 2B BELECT Ty Y
most standard, highspecd, and low-powsr TTL and DTL arcuits. [te] sl [74] o] [2] [1] [e] []

Each dipde-clampod input represents only oné normalized Series
545,745 toad, and full fan-out to 10 normalized Serigs 545/748
loads is available from each of the cutputs at low logic levels. A
fan-out to 20 normalized Series 545/745 loads is provided at high
logic evels to facilitate connaction of unusad inputs to used Inputs.
Typical power dissipatian is 226 milliwatts,

bl L e o] L L]
STAGGE B OUTHUT GND
1G SELECT GATAINPUTS i
The 5545163 is characterizad for oporation aver tha full military
temperaturs  renge of —S5B°C to 125°C: the M745163 s
charatterized for aperation from 0°C to 70°C.

FEATUHRES

LOGIC: SEE FUNCTION TABLE
» FULL SCHOTTKY.-BARHAIER-DIODE CLAMPING FOR VERY

HIGH SPEEDS

¢ PERMITS MULTIPLEXING FROM N LINES 7O 1 LINE
FUNCTION TABLE

« SAME FIN ASSIGNMENTS AS S54153 AND N74153 ?::5:; DATA INPUTS sTROBE | ouTPUT
STROBE (ENABLE} LINE PROVIDED FOR CASCADING (N B A 1c0 € ¢ 3 8 hd
]
LINES TO n LINES) X X 1X X X X H L
L L L X X X L L
t L |H X % X L H
s TYPICAL AVERAGE PROPAGATION DELAY TIMES: LW | ox L ox x L L
DATA INPUT TO OUTPUT (2 GATE LEVELS) 6ns L onlx wm ox x N H
STROBE INPUT TO OUPUT (3 GATE LEVELS)  9.Bns
SELECT INPUT TO OUTPUT {4 GATE LEVELS] 12 ns H L [ X X LX L L
H L |x x B x L H
H H (X X X L L L
« HIGH FAN.-OUT LOW-IMPEDANCE TOTEM-POLE CUTPUTS H H | X x X H L H

Addrats inputs & and B are common to both sections,
¢ FULLY COMPATIBLE WITH MOST TTL AND DTL CIRCUITS H = High leval, L -~ Low laval, X = Irralevant
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DIGITAL 54/74 TTL SERIES w 5545153, N745153

RECOMMENDED OPERATING CONDITIONS

5645153 N745153 UNIT
; MIN NOM MAX MIN NOM MAX
Supply vohage, Voo | a5 5 5.5 4.75 B 5.25 v
i High logic lavel 20 20
Normalized fan-out fram each output, N g g.
H Lowe {ogic level 10 10
Operating free-air le‘mpqrature range, Ta, -85 125 li] 0 ‘c
ELECTRICAL CHARACTERISTICS lover racommended operating frea-air tamperature range unless otherwise notad|
PARAMETER TEST CONDITIONS MIN  TYP** MAX UNIT
ViH High-leval inpjit valtage 2 v
Vi Law-leve! input voltage 2P v
V| Input elamp Voitage Yoo = MIN, lp=—18 mA -1.2 v
Voo = MIN, Vig=2V, Series 545 3 34
VoH High-leval gulput voltage e IH erf * 25 v
Vi =08V, lgy = —1 mA | Series 745 2.7 34
; Voo = MIN, Vig =2V,
v Low-level output voltage 0.5 v
oL p g ViL=08Y, loL =20 mA
I input current at maximum input voltage Voo = MAX, Vi=58Y 1 mA,
HH High-leval inplt current Voo = MAX, Wi =27V 50 BA
L Low-level input current Voo =MAX, v(=0bYV -2 m
lns Short-circuit cutput current Voo = Max 40 =100 ma
lgor Sueply current, low level output Voo = MAX, See Note 1 45 F ma&
"For condltlons shown as iMIN or MAX, use the appropriate value specified under recommendad apérating conditions for tha
applicakle devics type. H
=rAll typical velues are at VoL = 5V, Ty « 25°C,
;Not mora than ona gutput should be shorted at e tirne,
NOTE: 1 lggy {s measurad with the outputs open end all inputs grounded.
SWITCHING CHARACTERISTICS, Ve =BV, Ta = 25°C, N~ 10
AAOM TO
PARAMETER . TEST CONDITIONS MIN TYP MAX UNIT
{INPUTI {OUTPUTI
i
PLH Data Y 8 9 ng
tPHL Data Y & 9 ns
tPLH Selact Y Cp =16pF, R =280 4, i1.5 18 nsg
PPHL $alect h Sea Note 2 12 18 ns
tPLH Suobe Y 10 15 ns
PHL S;trobe Y 9 135 ng

1Py = Fropagation dalay tim:e_ low-to-high-level output,
tppL = Propagation delay tim;E_ high-10-low-ievel output.

MNOTE 2! Load cirguit and tes'f; waveforma ars shown on page 2-293
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DIGITAL 54/74 TTL SERIES m 554153, N745153

FUNCTIONAL BLOCK DIAGRAM

STRUBE 10

EMABLE!
i i} :-._\
0o O s -
_ED—|_
161 0= g QUTPUT
oaTA "
—
1wz O— —1
Iy
153 O— =’

ser { ‘°_D°_1_°D_‘
r o—P>o——P>

L ——L)_
Fo —
BaTA QuTPUT
302 O | b
2c3 O _l.'_‘\
o :1 — i/
e
TEST TABLE FOR NOTE 2
INPUTS DUTPUT Y
B A co ¢l c2 c3 G WAVEFORM

GND GND INPUT L. X X GND A
GND 45V X INPUT X X GND A
45V GND X X INPUT X GND A
45V 45V X X X INPUT GND A
GND HPUT GND 45V X X GND A
iNPUT GND GND X 45V X GND A
GND GND 4.5V x X X INPUT B

¥ = Ireglovant A=IN-PHASE QUTPUT
BaOUT-OF—PHASE
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QUADRUPLE 2-LINE TO 1-LINE
DATA SELECTORS/MULTIPLEXERS

cignotics

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATION

§545157
$545158
N748157
N74S158

The Schotiky-clempad 5548167, 5645158, N745157, and N745158

are ultra-high-speed data salectors/multiplexars which can be em- SE45157, N745157

ployed in high-performance designs. Thase circuits select a 4-bit IPYTS
ward fram one of two sources and route it to the four outputs. The
SEAS157/NIAS1E7 presert true date whereas the S545158/N745168
prasent inverted data to minifniza propagation delgy timea.

The 8548157/N745157 can be used 10 replace the S64167/N74157
in existing designs ta uparada parformance substantially.

The 5545157 and 5845158 are characterized for operation over the
full military temperature rangs of —55°C 10 125°C. The N745157
and N745158 are characterized for operation from 0°C te 70°C.

FEATURES

+ BCHOTTKY-CLAMPING REDUCES DELAY TIME TO 4ns
TYPICAL I5545158, NTJEIS158 DATA-TR-OUTPUT}

s 5545157, N745157 CAN UPGRADE EXISTING SYSTEM

PERFORMANCE AS

THEY ARE PIN-FOA-PIN REPLACE-

MENTS FOR 554157, N+415?
» 5548167, 5545168 OPERATE THROUGHOUT -55°C TO

125°C FREE-AIR TEMP|

RATURE RANGE

* FULLY CDMPATIBI.E WITH MOST TTL AND TTL MSI

CIRCUITS

INPUTS
kA GL'IPut ouwur

VUG STROBE 735, 18 I I
][] ] [l [] [ fre] 5]

G 4k 48 av | 34 3

s E

1A L] Eh g A 2H £

LIl bl Lsh il L] e

SELECTy @ 1By IR, BV GRD
NPT outhur neey CUTPUT

POSITIVE LOGIC:
Low logic level at 5 selacts A inputs,
High iogle leval at 5 salects B Inputs,

8545158, N7a5168

IRAUTE oy INPLTS outeLT

VOO STRORE‘RR st av fTA SBY Iv

el fiel. D] [s] [ 1 ] (5]

FUNCTION TABLE l | | i I I
|NPUTS DUTPU’T Y L0 LE] 48 4y aa 3B
g 5
: S645167 $5458168
STROBE SELECT || A B Th W@ ¥ 34 i v
. N745167 N745158 l _[ T | T
)
H x fox x L H DLl L Ll el LeF 1T [
L L L : L H SELECT \wourpuiﬁmwuv SR
L L H H L
POSITIVE LOGIC:
L H XL L H Low logie level at & selects A inputs.
L H X H H L High logic laval at S salects B inputs.

H = high leval, L = low level, X = irrglavant

85645157, N748157

5545158, N745158

|51
STROBE oﬁ"—b—l

13
1w
N: |
Mo 191 I
el
8! ay
@ O r
i , i1
o 1 1 wo u
: W 2
- o0 . » a8 ol a
E —-— - |
s o ) ; as 8 i
112] [1F]
P . b 113l o
ol &8
{H — 11 {
SELECT D_Do_ BELECT o—Do—

STROBL 0L4>_—|
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PIGITAL 54/74 TTL  SERIES w S§54157, $§54168, N74157, N745158

RECOMMENDED OPERATING CONDITIONS

SB45157, $545158 N745157, N745168 UNIT
MIN NOM MAX MIN NOM MAX
Supply voitage, Vo 4.5 5 55 4.75 5 5.25 v
High |ogic leveal 20 20
Normalized fan-gut fram each putput, N 3 g_
Low logic lave| 10 10
Operating free-air temperature, T a —b5 125 o 70 e
ELECTRICAL CHARACTERISTICS (avar recommented operating frea-pir temperature range unlass otherwise noted}
SE48157 8545168
PARAMETER TEST CONDITIONS® N743157 N745158 UNIT
MIN TYP** MAX|MIN TYP"* MAX
V4 High-levsl input veltage 2 2 v
VL Lowdevel input voltage 0.8 0Bl Vv
V| Input clamp voltage Voo =MING = —18mA —1.2] v
Ve Highlavel output voltags Voe=MIN, V=2V [Series843 | 2.5 34 25 3.4 v
igh-lavel output volta -
R Hia 9 Vi =08 Y, Ign=—1mA |Geries 748 | 2.7 34 27 34
- Ve =MIN, V=2V,
W Low-evsl gutput voltage 0.5 v
oL P o Vi =08V, IgL =20 mA
i Input current ot Maximum input voltage | Vo = MAX, V) =58V 1 ma, 7
5 or G input 100 100
| High-laval i T Voo =MAX, V=27V A
IH igh-lavel input curren & or Binpot [ole) A 1 %0 5o *
’ Sor Ginput 4 —4
It Low-level input currant Voo = MAX, V=08V mA
A or Binput -2 —2
lpg  Short-cireuit output currenti Voo = MAX —-40 ~100] —40 —100] ma
lge  Supply current Voo = MAX, See Note 1 50 ?ﬂ_ 34 g1| ma

*For conditions shown as MIN or MAX, use tha appropriate vatue specified under recommended opergting conditlons far the
applicable device type, o .

o4 typical values are st Vo =6 W, Ta =25 €,

IMNGt more than ona eutput should ba shorted at a time and duration of the short-cireult test should not exceed one secand.

NOTE 1! g is measured with 4.5 V applled to all Inputs snd all cutputs opan,

SWITCHING CHARACTERISTICE

VMo =5V. T4 =25'C,N=10

FROM S545157, N745157 5545158, N745158
EST DITION UNIT
PARAMETER | (inPUT) TEST CON s MIN  TYP MAX | MIN TYF MAX
5 1.5 4 £
PLY Data ns
tPHL 45 6.5 4 6
B. 12.56 6.5
tPLH Stobe | CL=15pF, R =2808, See Note? & ns
PHL 75 12 7
t 9.h 18 8 12
PLH Galect ng
ten) 9.8 16 8 12

PFLH
FHL
NOTE

Ll

Propagation delay time, low-to-high-leval output
Propagetion delay time, high-ta-low- |evel autput
Load circuits and wavalgrms ara ghown on page 2-203
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Sinotics

HEX QUADRUPLE D-TYPE | 5545174
FLIP-FLOPS WITH CLEAR | g545175

DESCRIPTION

These high-perfarmance md}nolithic, positive-edge-triggered  flip-
flops utilize Schottky TTL technology to implement D-type
flip-flop logic. All have a direct claar input, and the $545175 and
MN748175 fsature complementary outputs from each flip-flap. Pin
assignments for these Schattky flip-flops are identical to the
standard TTL versions meanihg that these Schottky versions can be
utilized ta upgrade existing syistem performance in mast cases.

information at the D inputs Meeting the setup Lime requiremants is
transferred to the O outpuis 'on Lhe positive-going edge of the clock
pulse. When tha clock input is at either the high or |ow level, the O
ingut signal has no effect at the output.

FEATURES

» FULL SCHOTTKY CLAI\:(IPING TO ACHIEVE TYPICAL MAX-
MUM TOGGLE RATES DF 110 MHz

& FUNCTIONALLY AND|MECHANICALLY 1DENTICAL TO
THE SERIES 54/74 COUNTERPARTS AND CAN BE USED
TO UPGRADE EXIS‘I’I*!G SYSTEMS WITH SIGNIFICANT
IMPROVEMERNT IN SPE$D

& FULLY COMPATIBLE WITH OTHER TTL CIRCUITS
+ 5545174 AND $§545175 !OPERATE OVER FULL MILITARY
TEMPERATURE RANGE OF —-55°C TO 126°C

= FOR USE IN HIGH-PERFORMANCE:
BUFFER/STORAGE REGISTERS
SHIFT REGISTERS
COUNTERS
PATTERN GENERATORS

FUNCTION TABLE (EACH! FLIP-FLOPI

INPUTS OUTPUTS
CLEAR CLOCK o ot
L X x L H
H t H H L
H t ! L L H
H L X (o og

= High level [steady statpl
©  Low |evel [stesdy stete)
= lrrelevant

= Transition from low t high leval

p= Ths leval of O befora the indicatad steady-state
input conditions warelestablished

T E545175 and N745175 only
2278 '

—+ D*xrI

N745174
DIGITAL 54/74 TTL SERIES | N745175

PIN CONFIGURATION

5545174, N745174

m m m I13| ||2| n it L

CLEAR 10 L a0 i mn X ase

Pasitive Logie: Saa functlen tahie

PIN CONFIQURATION

S545176, N745176

Pogitive Logic: Sea function tabie




DIGITAL 54/74 TTL SERIES m $545174, $545176, N748174, N748175

RECOMMENDED QOPERATING CONDITIONS

5645174, 5545176 MN74S174, N748175 UNIT
MIN NOM MAX MIN NOM MAX
Supply vollage, Vop 457 3] 5.5 4.7% [ 5,35 W
High logic level 20 20
Normalized fan-gut from sach output, N -
Low logic [ovol 10 10
Input cleck freguency, fonek o 7b 4] 75 MHz
Width of clock or clear pulse, ty, 12 12 ns
Satup time, tzatyp Dete I_npm, 8 8 ns
Clear inactive-state 15 15
Data hold time, thold 2 2 ns |
Operating free-air terperature, Ta, —65 126 1] 70 "C
ELECTRICAL CHARACTERISTICS (over recommended operating free-air temparatura range unless otheywisa noted)
PARAMETER TEST CONDITIONS" MIN TYP** MAX { UNIT
ViH  High-level input voltage 2 v
VL Lewu-evel input veltage 05 W
Wy input clamp voltaga Voo = MIN, I =—18 mA —1.2 W
Von  Highlevel output voltage Voo = MIN, V=2V, Sar!es 548 25 34 v
VIL=0BY, Ioy=—1mA | Series 745 2.7 3.4
VoL  Low-level output voltage Voo “MIN. - Vg =2V, 08| v
ViL=0B8Y, IgL=20mA
Iy Input current at maximum input voltage | Yoo = MAX, V| =58V 1] ma
IH High-level input current Voo = MAX, V=27V 50 | wA )
L Low-lavel input current Voo =MAX, V=05V 2| ma i
lgogs  Short-circuit output currentf Voo =MAX —-40 —100 | mA
lcc  Supply current Yoo = MAX,  Sce Note 1 SBAS174, N748174 90 mA
5545175, N¥45175 60

“For conditgns shown as MIN or MAMX, usa the appropriste valus speclfled under recommendsd operating cenditions for the

applicsile devica typa. .
+= &l typical values are at Vpp = BV, Tpa =26 C.

£Mat more than one output should be ghorted gt & time, and duration of tha short-circult shouid not exceed ona second.
NOTE 1: With all cutputs cpen wnd 4.5 V gpplied to all data and clesr Inputs, |goe ie messurad after & momantary ground, then 4.5 ¥,

is applied to clock,

SWITCHING CHARACTERISTICS, Voo =5V, Ta = 25°C, N= 10

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

frnax Maxrmum input clock frequency 75 110 MHz

Propagation delay tims, low-to-high-level @ autput from ¢lear
PLH CL =18 pF, 13 ng

(8545175 N 7451756 only)

- - - R =220 0,

tpPHL Propagation delay time, high-to-low-evel O cutput from clear See Note 2 13 ns
tPLH Propagation delay {ima, low-to-high-lavel sutput from clock a ns
TPHL Propagation time, high-to-low-level output from ciock 11 ns

NQTE2: Sea load circuit and wevefarms shown an page 2-293
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DIGITAL 54/74 TTLISERIES m 5648174, 5545175, N748174, N745175

FUNCTIONAL BLOCK DIAGRAMS

5645174, N745174 5645175, N745175
i ] 16— 13
10— © ab—on r afz<
l——-o = »OK g
CLLAR CLEAN '
Bl o 0020 DO o [ -—0,_?' Fll
L4 E2e o -WOzﬁ
CLEAR CLEAR
e 3 E 1
o b S O e o oo
p—iA > LK p—N =LK o WO fiia
CLEAR CLEAR
0T o R e O ° 8 &0
b s 1 cLDCKO‘E]‘—Dv O =G4 g ?‘—'0 47
ZLEAR CLEAR
ctEnnO—”-]—D-o—
® O ¢ Ll T
p—0x SO
CLEAR
2]
wOnT E
CLOCR O-—_-—Dc " B
]
CLEAR
CLEAR ,.—J

(A1}

1
—_ .‘b_ — — . . . BPynamic input activated by 3 transitien from & high level to a low laval.
1
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Ei!ll“!til:s ARITHMETIC LOGIC 354818]

UNITS /FUNCTION GENERATORS |
N745181

DIGITAL 54/74 TTL SERIES

DESCRIPTION PiIN CONFIGURATION

These Schottky-clamped high-spead arithmetic/|ogic units, function-

ally identical to the S54181 and N?4181, parform 16 binary JOR N DUAL IN-LINE OR W FLAT PACKAGE
arithmetic operations on two 4-bit words with a full Inok-ahead {TOP VIEW)

carry scheme as propagate and gensrate terms are available at the P
and G outputs. Typical performance is 19 nanosecands add time for
a 16bit word when used with the 5545182 or N743182 carry

look-ahead.
NPUTE OUTLUTS
Typical addition times are shown in Table 1Il. Tho S545181/ Voo ‘a1 B1 A2 B2 A3 BY ' G Cned P Arb Fio
N745781 con roplace the SE4TH1/NT4187 in most oxisting systerms [21] 2] [] [2] {=] [s] [=] 7] [e} [6] [e] [}
for significant parformance upgrading as they are functionally and
mechanically interchangsalkle, l Jy l l J: l | l
a1 Al Az Bz A3 R3 Ch+d P

functions on two Boolean variables without the uss of axtarnal
circuitry. The carry circuit is inhibited for logic functians.,

o Fo
Tha SB45181 and N745181 will alse perform the 16 possible lﬂ
L]
50

émumwy$

. & 82 83 R M, FO F1 F2 ,
INPUTS OUTPUTE

The S645181 and N745181 will accommodate active-high or
actlve-low data if the pin designations ars interpreted 85 shown balow:

Subtraction is accormplished by 1's complement addition where the
1's complament of the subtrahend is gnnerated internally. The Logic: See function tables
resultant output is A—B—1 which reguires an end-around or forcea
carry to providge A—8,

Mode of operation larithmetic or logic) is cantrollad by the
mode-cantrel {K) input, Complete functions for active-high and
active-1owy dats are shown in Tables { and 11, FEATURES

& SIGNIFICANT IMPROVEMENT IN ADD TIMES OVER

$54181/N74187
Typical avorage powor dissipation is G00 milliwatts, or approxi- e TYPICAL ADD TIME FOR 1@ 8ITS OF 19 ns USING S545182
mately B milliwatts par equivalent gats. The 5545181 is character- N745182 LOOK-AHEAD !

ized For operation over the full military temperature range of =58 C
te 126°C; the N748181 is characterized for operation from 0°C

70°C.

e + SB4S181 IS GUARANTEED FOR OPERATION OVER THE
FULL MILITARY TEMPERATURE RANGE OF -55°C TO
125°C

For additional descriptive information and typirai connection & FULLY COMPATIBLE WITH MOST TTL FUNCTIONS IN-

schemes, see the SB41B1/N74181 data shoor CLUDING MSI

PIN NUMBER 2 1 | 23| 22|21 (20 |19 [18]al1w|11|1z]|7 1B |15 |17
Active-high data (Tabls 1) | Ag | Bg | A9 | B1 [ Az | Bz | Az jB3 |Fo | Fr | Fa | Fa [Ty {Crea | X | ¥
Activedowdata (Tabla 11} | Ay | Bp | A1 | 8 | Az | B2 |Aa |Bs |Fo | F1 | Fa [ Fa (¢ |Cuea |F | @
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DIGITAL 54/74 TTL;SERIES m §54181, N74181

TABLE | :
| ACTIVE-HIGH DATA
; M=H M = L: ARITHMETIC OPERATIONS

SELEqTION LOGIC Co=0=H Cp=1=1L
83 82 81 Sp FUNCTIONS (no carry} {with carry|
L L L L F=A F=4 F=Aplus 1
L L L M F=A+B F=A+B F = {4+ B} plus 1
L L H L F=AR F=A+B F =14 + 8} plus 1
L L H H F=0 F = minus 1 (2's complemant) F - zara
L H L L F =3B F = A plus AB F - A plus AB plus 1
L H L H F=B F={A+ Bl plus AB F=(A + B} plus AB plus 1
L H H L F=4M@B F = A rminus B minus 1 F = A minus B
L M H H F=AD F = AB minus 1 F=AB
H L L L F=4+B F = A plus AB F = A plus AB plus 1
H L L H F-A @& B F=4pplus B F = A plus B plus 1
H L H L F=B F={A+Blplus AB F={(a 1B plus AB plus 1
H L H H F=AB F = AB minus F=paB
H H L L F=t% F = A plus &* F=A plus A plus 1
H H L H F=A+B F=[A + B} plus A F=1{a1 Bl plus A plus 1
H H H L FrA+B F=1A+B)plus A F=1{A+Elpius A plus i
H H H H F=A F = A minus 1 F=A

*Each kit is shifted to the next more significant position,

TABLE 11
ACTIVE-LOW DATA
M=H M=L: ARITHMETIC OPERATIING
SELECTION LOGIC Ch=0=1L Ch=1=H
S3 52 $1 Sg FUNCTIONS {no carry} {with carry|
L L L L F=" F = A minus 1 F=A
L L L H F=AB F = AB minus 1 F=AB
L L H L F=%t8 F = AB minus 1 F=aB
L L H H F=1 F =minus 1 [2's complement) F = zero
L H L L F=ntBg F = A pius (A +B) F = Aplus (A + B plus 1
L H L H F=B F=ABplus (A + B) F = ABplus IA + B} plus 1
L H H L FeaA @ B F = A mirus B minus 1 F = Aminus 8
L H H H F=A+E F=aA+B F=(A+B plus 1
H L L L F="AB F = & plus [A + B) F = A plus IA& + B} plus 1
H L L H F=A @& B F=Aplus8 F =4 plus B plus 1
H L M L F=BE F=ABEplus (A 1 B} F=ABplus 1A + B) plus
H L H H F=Aa+8 F=A+B F=1{A+B}plus 1
H H L L F=0 F = A plus A* F = A plus & plug 1
H H L H F=AB F = AB plus A F = AB plus A plus 1
H H H L F-AB F = AB plus A F - AB plus A plus 1
H H H H F A F=A F=Aplusi
"Each bit is shiftad to the r;ext muore significant position,
RECOMMENDED OPERATiNG CONDITIONS
5545181 N745181 UNIT
MIN NOM KMax MiN NOM MAX
Supply voltage, Voo 4.5 3 55 4.75 5 .26 W
MNormalized fan-out frem each output, M High logic level 20 20
Lowe logic lavel 10 14}
Operating free-air temperature, Ta, —55 125 1] 70 ¢
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DIGITAL 54/74 TTL SERIES » 8545181, N748181

ELECTRICAL CHARACTERISTICS (ovar recommended operating fras-air temparature range unless otherwiss noted)

PARAMETER TEST CONDITIONS® MIN TYP** MAX |UNIT
YiH High-leval inpur voltage 2 W
ViL  Low-levs| input voltagn 08| Vv
V) Input clamp voltage Vee = MIN, I = =18 mA --1.2 W
Vou High-level ouiput voltage, Vop =MIN,  vig=2Vv, NEAS181 2.5 v
any output except A = B VIL=08Y, Igy=-1mAl5745181 2.7
laoH  Highdevel output current, A = B output anky vVeg = MIN, Vi =2V, 250 | uA
ViL®0BY, Vpoq=55V
VoL  Low-level autput voltage Ve = MIN, - Vi =2V, 05| Vv
VIL=08Y, IgL=20mA
Iy Input current ai maximum input voltaga Voo SMAX, V=568V 1| ma
made input 50
LT High-lavel input current ::: :i:;ftlnput Voo =MAX, V| =24V ;zg A,
Carry input 250
mode input -2
liL  Low-lavel input current ik A_ur B input Vog =MAX, V=04V - mA,
any $ input -8
carry input —10
Short-circuit output current,
log Voo = MAX —40 —108 | mA
any output except A = B
Voo = MAX, Ta =125°C | NBAS181 135
lge Supply current Seo Note 1 N pkg only mA
Voo = MAX,  Sea Note 1 NE4S181 160
5748181 220

*For conditions shown as MIN er MAX, use the approprizte velue specified under ragommendad oparsting conditions tor the
applicabls davica type.

** AN wypical valuos are at Ve = BV, Ta

- 25 C.

fNot mara then one output shoutd be shorted at a Hme.
lgg ie measured for the following conditlons:

NOTE 1:

a. Sg throuph S3, M, and A Inputs are st 4.5 W, all other [nputs are grounded, and all outputs are ocpon.

b. Sg through 53 and M are at 4. W, all other Inputs are grounded, and all outputs are open,

EHATCHING CHARACTRRISTICE, v = 5, To n 3G, M= 18 (0 = 16pE, R = H0 Sk ve note 20

PARAMETER FROM lIKPUTS TO (AUTAUT) [ ToST MIN TYE MAX UNIT
FLH Tu Coad | ERNTEE
L ¥ 08
IELH Any &ar B L M= V.= ABY, EETNLLY R
IFHL E1 =520V |3UM inudel 1#% 1BE
ELA by Ao B Coas WeEv T f1- 0, 68 @] .
ARHL &1 = 51 4.8 0 {IFF ot 1R 2
Pcn 7 Ca cnr F LA L 2
TPHL 15U or BIFF modnl iz
tLH A A B N MDY, 3033 =45V, & 2| .
Il &1 750 = 0% [JLIM Madsl TR 12
PLp PRSP Y =0, =55 -0, e 1] .
*RHL R1 = 535 4.5 o {DIFF mocel L
“FLH Ay Ao B b W-Ow S A, e
tRHL £1 % 57 0 S0 macel 76 iz
'BLH Ay Ao 6 P oDV, V, 05|,

TR . _ e

tHLH Aty A ar & A F CECTA T -LLE T o1

'FHL S1 e 52w v ISUW el " 1

‘LR Ay Ao Any F MgV, ®=23n0V, i N

TPHL 51252425V (BIFF moge! T m

IHLH Ay A B Ay F A% g madad L] ECM

TeHL N
_.-—m---_..__ Ay & oar B hwg M'ﬁ\',m-szﬂ_ﬂ_\f. ‘.5_._ ?;. L

PHL 51 =52 = 45 v (D0 T madat E "

W tpyp - GGRegEnGn aley Ui [ow fi il Vel G Lot
Neny - DRORAZAION dalay CIE. 19 16 RIQN el Duon e

MOTE 23 L0 clagulin and waustorme geg shown gua 2 799,

TYAICE adRbign bimes 10F vaeious £ONHQUINGRS 2r8 QvOn 10 the Labie baldw Salieadenon 1man o Ivpaty X narasecards langar sk tum
maugn Dtk Fan el Bpk-gniamd Condigurslans, i il S53161/NT4 AT dan cheat v 1hic cal Wog.

TABLE 41N

TYPICAL AOOITLON TIMES

NUMBER ADDITION TIMES
ar UGIHG SEAE1AT | UEING S5 10T | LSING SBA18T
BITE AND EH46183 AN aE4182 AND S5 102
Ttud 1lre Mrs Fa R
5t 180 18 r R

B i1E 19rs s Y

17t T M at G

APITHMETICS

PACKANE COUNT

LOGH-AHEAD
LOGIC UNITE | CARRY GEMERATORS|

CARRY METHODO
BETWEEN

SULL LOGK AHEAL
FULL LOOK-AHEAD
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Ei!lﬂlltil}ﬁ 48T BIDIRECTIONAL| $54$194

UNVERSAL SHIFT REGISTERS
N745194

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATION

These high-parformance bid;'recnonal shift registers are functianaily

and mechanically identical $o the NB4194 and 574194, hawever, JOR N DUAL IN-LINE OR W FLAT PACKAGE
with a tymcal shift frequency of 110 megahertz the Schottky- {TOP VIEW)

clamped versions can ba used in very high-speed systems, or can be
substitutad for tha N54194/574194 10 upgrade the pariormanca of
most exlsting systems. The (niversal shift register has four distingt
modes of operation, namaly:’

Op CLOCK %1

mmm%mmm?
o

[ ]

Qg CLOCK SI

CLEAR S0

[} L
MODE CONTROL | [ [ |
o

a
51 | s Ll Ge] tal 2] L] Lo [n
CLEAR SHIFT a 8 [+ HIET GO

5

AIGHT \_"\-f'—) LEFT

SERlAL  FARALLEL INPUTS  SERLAL
MPUT WP

<

o

Parallel {Broadside} Load

Shift Right {In tha diral:tiort Qp toward Qp)
Shift Left lin the direction O towerd Q)
Haid {racirculate) data

mlXxfr|x
-l
=

Posltiva togic: See description

In the parallel-lpad mode, daia is loaded into the associated flip-flop

and appoars at the outputs after the positive transition of tho clock FEATURES

input, During loading, serial data flow is inhibited. Shift right is

accomplished synchronously with the rising edge of the clock pulse * SCHOTTEY-CLAMPED TO ACHIEVE TYPICAL MAXIMUM
when S0 is high and 51 is low. Sarlal data far this moda is sntered at SHIFT FREQUENCY OF 110 MHz

the shift-right data input. When 50 is low and 51 is high, data shifts
left syhehroncusly and new data is entered at the shift-left serial
input. Data is recireulated when poth mode control inputs are low.
For added flexibility the mc@de controls can be changed independ-

ently of the ctock, s FUNCTIONALLY AND MECHANICALLY IDENTICAL TO

NE4124, §74194 AND CAN BE USED TO UPGRADE EXIST-
ING SYSTEMS WITH SIGNIFICANT IMPROVEMENT M

SPEED
These fourdit shift registers are compatible with most other TTL « FULLY COMPATIELE WITH MODST OTHER TTL AND DTE
and DTL logic families. Al inputs are buffered o lower the drive CIRCUITS

requirBments to ang normallzed Serics B4S/74S load, and input

elamping diodes minimize switching transiants to simplify systarmn

design. With the egquivaient of 46 gates on the monalithic chip,

typical power dissipatian is less than 10 milliwatts per equivalent

gate. s N545194 OPERATES QVER FULL MILITARY TEMPERA-
TURE RANGE OF —B5°C TO 125°C

e FOR USE IN HIGH-PERFORMANCE:

The NS45194 5 cheracterized for operation over the full military ACCUMULATORS/PROCESSORS,
temperature range of —55°C o 125° C; the §748104 is characterized SERIAL-TO-PARALLEL AND
for operation from 0°C to 70°C. PARALLEL-FOSERIAL CONVERTERS
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DIGITAL 54/74 TTL = 5545194, N745184

RECOMMENDED OPERATING CONDITIONS

NG4S104, S745194

MiIN NOM MAX M NOM MAX unT
Supply voltage, Voo 45 B 5.5 4.75h 13 £.25 W
Normaiized fan-out from gach outpur, N High Iog.lc Jovel 2 »
Low logic level 10 10
Input glagk frequency, foigek o 75 2] 75 MHz
Width of clock or clear pulse, 12 12 ns
Mode controt 12 12
Setup time, tgapyp INOTE 2) Sarial and parallel data 10 10 ns
Clear inactive state 15 15
Hold time at any input, thglg 2 2 “ns
Operating frae-air tamperature, Ta, —55 126 1] 70 "C

ELECTRICAL CHARACTERISTICS {over r led op ing fres-air P e range wnless otharwise noted}

P PARAMETER TEST CONDITIONS* MIN TYP** MAX |UNIT
Wiy  High-level input voltage 2 v
ViL  Low-level input voltage 03 "
V| Input clamp valtage Voo« MIN, )= —18 mA -1.2 v
Vg High-level output voltage veg = MIN, - Vip=2V, N545194 25 34 v

ViL=D8 YV, 1o~ —1 mA] $745124 2.7 34
VgL  Low-level output voltage :Icf:o'\j: ':[" ::;E -‘ :fo\:m 05| v
0 {nput current gt maximum input voltage | Voo = MAX, V=585V 1 ma
IiH High-level input current Voo = MAX, V=224V BO | wA
hL L.owy-lovel input current Voo =MAX, V=05V =2 | ma
bgg  Bhort-circuit output currentf Yoo = MAX —40 —100 | mA
loe Supply current Voe = MAX,  See Nowe N545194 % ma
57451584 B0

*For conditions shawn as MIN or MAX, usa the approprlate velue specified under recommendad opersting conditions for the
applicable device typea.
= vAll typical values ars st Ve = 5 V, Ta = 25°C.
FMot more than one cutput should be shorted ac a time and duration of tha short-cireuit test should not axcead one gecond,

NOTE 1: With all outpuis cpen, fnputs & throuph O grounded, and 4.6 V applied to 80, 51, clear, and the sariel inputs, g |s tested
with a marmentary ground, then 4.5 ¥, applied to clock,

SWITCHING CHARACTERISTICS, Voo "5V, T = 25°C, N = 10

1

PARAMETER TEST CONDITIONS | MIN  TYP  MAX | UNIT
fonax Maximum inpu clock frequancy 75 110 MHz
Propagation delay time, high-to-low-levet
WPHL 1 ns
ouiput from cloar C| =16pF,
Fropagation delay time, [ow-to-high-evel R =280 1.
PPLH 4 3 ns
output from clock See Note 2
Propagation dalay time, high-to-low-level
tPHL Paga ¥ 8 4 10 ns
oulput from clock

NOTE 2: Waveformns and load clreuita on page 2-283 with tha following additions’ ty (glack)® 1205, tw (clear) = 1205
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DIGITAL 54/74 TTL 'w $545194, N745194

FUNCTIONAL BLOCK DIA(F RAM

BARALLEL 14T

e
l',nﬁn LLEL OUTHUT h

Dynsmic Input activated by a wransition from a high level to a low level,

‘Oa (o) e [+13)
Ll {3 14 ] ]
mage |19 , T {
CONTROL t R 1 S
IHPUTS :
SHLFT I
niGHT
SERLAL
THFUT N rar- Ll - - -
— s dgl— 5
— O LK 0y > LK
L
CLEAR CLEAR CLEAR
(-] -]
CLGCK O—Dc
i
cuz«no-cbc
A 4151 14} nz HE
A 0% e 208 — g,

TYPICAL CLEAR, LOAD, ﬂ:IGH~SHIF‘I" INHIBIT, AND CLEAR SEQUENCES

MDDE
donTROL
ANPUTS

CLEAR

SEALAL
¢ AT
19PUTS

OUTKLTE

reRALLEL
YT

SHIFT RIGHT

CLEAR LOAD

SHIFT LEFT

TLEAR

2286




Silnotics

4-BIT PARALLEL-ACCESS| $54S195

SHIFT REGISTERS

DESCRIPTION

These high-performance d-hit registers feature a 110-megahnrez
typicel maximum shift-frequency which makas them particularly
attractive for vory high-speed dara processing systems. As the pin
assignmants are the same a: the S54195 and N74198, existing
systermns can in maost cases be upgraded merely by utilizing the
Schottky-clamped wversipns, The registers have two modes of
operation:

Parallel {Broadside} Load
Shuft {In the direction Ga toward Ayl

Paraligl lpading is accomplished by applying the four bits of data
and taking the shiftMivad control input low. The data is loaded into
the associated flip-flop and appears at the outputs after the positive
transition af the clock input. During loading, serial data flow is
inhibited,

DIGITAL 54/74 TTL SERIES

N745195

PIN CONFIGURATION

JOR N DUAL-IN-LINE OR W FLAT PACKAGE
ITOP VIEW)
DUTPYTY

SHEF T/
Gy Gy Uy g N Lo

Vgr Oy o O 'CLOCK Luso
5

mm%mmmmm

| [ ] ]

0, 49y 0p & ap CLocK

CLEAA SLPLI:;I;’

J K A B C
Hja{ajogaoiaje
o

CLEAH , 4 LS LS 4 o GRO

[

SERIAL WINPUTE  PANALLEL INPUTSE

Positive Logic: See function taple

FEATURES

SCHOTTKY-CLAMPED TO ACHIEVE TYPICAL MAXIMUM
SHIFT FREQUENCY QF 110 MHz

Shifting is accomplished synehranously when the shiftfload control & FUNCTIONALLY AND MECHANICALLY [DENTICAL TO
input is high. Serial data for this mode is entered at the J-K inputs, NB4195, 5747195 AND CAN BE USED TO UPGRADE EXIST-
These inputs pecmit the first stage to perform as a JK, D-, or T-type {NG DESIGNS WITH SIGNIFICANT IMPROVEMENT IN
flig-flop as shown in the function table, SPEED
» FULLY COMPATIBLE WiTH OTHER TTL CIRCUITS
TFhase shift registers are fully compatibie with other TTL families. ®* NG4S195 OPERATES OVER FULL MILITARY TEMPERA-
All inputs are buffered to lower the drive requirements t© one TURE RANGE OF =55°C TO 125°C
normalized Series 545/748 load, including the clock input. The
55645196 s characterized for operation owver the full military * USE IN HIGH-PERFDRMANCE:
temperature range of —65°C to 125°C; the N745195 ia character- ACCUMULATORS/PROCESSORS
ized tor operation from 0°C to 70°C. SERIAL-TO-PARALLEL,
PARALLEL-TO-SERIAL CONVERTERS
FUNCTION TABLE
INPUTS OUTPUTS
CLEAR SHIFT/ CLOCK SERIAL PARALLEL a a a a a
LoAD J R |a B8 ¢ b A B ¢ i D
L X X X X X X X X L L L L H
H L T X X A B C D A e c D D
H H L X % X X X ® Qap 0gg Qeg Qng Tpg
H H t L H X X X X Qag Qag Cgo Yco Gco
H H t L L x X x X L Qan Cpo Cco Qco
H H 1 H H X X X X H Qag CGpg Qco Tco
H H * H L X X X X Qa0 Qpo Cpp Cgo Tcp

High |avet {steady state)

= Low level (steady state}

Irrelevant {any input, including transitianst
Trensition from low to high lavel

»+xr I
[}

. B, C, 2. = Tha level of steady stete input at &, B, C, or D raspeactively
Qap. Qg Dop Qog = the level of Qg, O, Qp, or Qg respectively betore the indlceted steady state input conditions were astablished.
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DIGITAL 54/74 TTL;I 5545195, N7458195

RECOMMEWNDED OPERATING CONDITIONS

output framiclogk

i S645195 N745195 URIT
MIN NOM Ma X MIN NOM MAX
Supply voltags, Vi 4.5 8 5.5 4.75 5 5.25 A
\ High logic level
Normalized fan-out from each output, N 2 og_|c e 2 2
Low logic leved 10 10
nput clack frequency, Foigok o 5 14 [ MHz
Width of clock input fulse, tyiclgck) 12 12 ns
Width of clear input plilse, ty clear) 12 12 ng
: Shiftfload 12 12
Setup time, tgayup Serial and parallel data 10 16 ns
' Clear inactive-stats i5 1%
Shiftfioed release time, tglanse 7 7 ns
Sarial and parallel datg hold time, thglg 2 2 ng
Operating free-air tamperatura, T, 55 125 0 70 °c
ELECTRICAL CHARACTERISTICS (over ded gperating frea-air aturd range unlass otherwise noted|
PARAMETER TEST CONDITHONS* MIN  TYP** MAX JUNIT
ViH  High-evel input voltage 2 v
Vi Low-lavel input voltage 08| V
Wy Input clamp voltage Voo =MIN, = —18maA -1.2 v
v =MIN ViH=2V i /
VoH  High-level output voltage ce : IH ' 5545195 25 34 v
ViL=0BYV, lgy=-1ma| N745186 27 34
Ve = MIN V=2V
YL  Low-evel output voltaye e = MIN. =2V, 05 | vV
ViL=08V, lpgL=20mA
1 input current ak maximum input voltage | Voo = MAX, V=565V 1| mA
IT¥] High-leval input current Voo =MAX, V=27V 80 | pA
hL Low-level inpuf current Yee= MAX, V=06V —2 | mA
lpg  Shortcircuit m:;tput current§ Voo = MAX —40 =100 | mA
5545185 76 88
| Supply current Ve = MAX,  See Noted A
cc Sup ce ° N745195 7% 109 |
SWITCHING CHARACTERIBTICS, Vo =5V, Ta = 26°C, N =10
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
frax Maximum inPut clock frequency 75 110 MHz
Propagation dalay time, high-to-!ow-teve!
tPHL : " ns
output fromiclear CL=15pF,
Propagation Helay tima, low-to-high-level Ry =280,
tPLH . 9 ns
output lromiclack See Note 2
Propagation Helav timea, high-to-low-ieval
tPHL ; 0 ns

*For conditions shown as MIN or MAX, use the eppropriate velue specified undar recommended operating conditions for the

applicable device typa, N
"rall typical values sre at Voo =6 V. Ta =25 C.
iMNot more than one ouwutishould be shorted at e time, and duration of the short-circuit test should not excesd one second.

NOTES: 1, With al) outputh open, shift/losd grounded, and 4.5 ¥ spplied to tha J, K, and data inputs, Igg is messured by applying e
momentary ground, followed by 4.5 V, 1o clear and then spplying a momentery ground, folowed by 4.8 V¥, to ciock.

2. Load circuit and waveforme are shown on page 2-293 with the following addlitions: tyiciagk)™ 1208, tuyicipgr) #12n%
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DIGITAL 54/74 TTI, MSI SERIES m §545195, N745195

FUNCTIONAL BLOCK DIAGRAM

PA3RALLEL DUTPUTS

L]
2]

BHIFT 3 3 &

‘o, 0% 0o, TN
116 o) IE] az | {6
i
_®_| [N ’—cD—. s o ruD— s ggl— —-cb—— 5 ap
e B —of> cx —0]>cK —O1 K
R Opf— R R Opy
CLEAR CLEAR CLEAR cLEAR
1]
E—] - —F_j
I O ) L ish 61 n al
=]

o
AR CLOCK
o, ok

LoAD
CGNTAOL  SERIAL PARALLEL INPUTS
INPUT

TYPICAL CLEAR, SHIFT, AND LOAD SEQUENCES

|
! |
J | |
sEmaL | [ ! 1
HIPUTS ! [ 1 !
| |
SHIFT/LOAD 1 T 1 ! I
1 1 1 1
N | ! I !
1 1 1 1
1 1 L 1
PaRaLLEL | O | ; 7 1
oATAa
wWeLs | & : : I : 1 :
o — —
T 1
- ! 5
== — | —1
ULTRYTE - T
ge= == : — 1 —
-1 1 1 [
w23 ; 1
1 I SEAIAL SHIFT |[ EERIAL BHIFT ————=
'
CLEAR Loab
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Ei!lﬂl!tins QUADRUPLE 2-LINE TO 1-LINE | S545257

DATA SELECTORS/MULTIPLEXERS | $54S258

N745257
DIGITAL 54/74 TTL SERIES | N745258

DESCRIPTION PIN CONFIQURATION

These Schortky-clamped higih-parformance multiplexers feature

thrag-state Qutputs which caninterface directly with and drive data JORA N DUAL IN-LINE OR W FLAT PACKAGE
lines of bus-organized systemis. With all but one of the common ({TOP VIEW)

outputs disabled {at a high- impedance state) the low impedance of
the single enabled cutput wnl] drive the bus line to a high or low
logic level.

5545257, N745257
This thresstate output feature means that n-bit Iparallelag data
selectors with up to 258 sources can be implamented for data buses,
It sls0 pertnits the use of standard TTL registers for data retention

L) INFUTS
eur
throughout the system. Vg ST rl,—'*ﬁ\w Pl o OUTIUT

ﬁﬁuﬂTTmm

The tymcal propagation detay time: from datz input to output OE 44 4B 4v  3a 3B

average only 4.8 nanoseconds for the 5545257, N745157 and only & 3

4 nanoseconds for the 5545358, N745268. Also, to minimize the w ot v 2 e v

possibility that two outputs will attempt 1o take a common bus to

apposite logic levels, the putpui-enable circuitry is designed such l I [ l i I

that the output dizable tirmes are shorter than the output enable |

s, QMQUQUQQ
QUTINT OUTPUT

HNPUTS
FEATURES

* TRISTATE OQUTPUTS INTERFACE [MHRECTLY WITH . )
SYSTEM BUS Poeltive Logic: Ses function rable

* SCHOTTKY-CLAMPED FOR SHGNIFICANT IMPROVEMENT
IN A-C PERFORMANCE

* FULLY COMPATIBLE WITH MOST TTL FUNCTIONS IN-
CLUDING MSI :

* SAME PIN KSSIGNMEH_]TS AS 5545167, N745157 AND
5545158, N745158 : SB45258, N745258

¢ PROVIDES BUS INTERFACE FROM MULTIPLE 30URCES
IN HIGH-PERFOHMANC¢ SYSTEMS

outeyr NPT \OUTOUT MWPLTE guteut

+ NB4AS267 AND NR4S258 ARE GUARANTEED FOR QPERA- ¥e£ conTROL 4 AR
TION OVER THE FULL MILITARY TEMPERATURE RANGE [s] [e] [#] ['] [2] [1] [e] [=]

OF —56°C TO 125°C

DE 48 48 a kLY a8

A R 1Y 2a B ¥

FUNCTION TABLE

| I T 11T
CILTLI I LI T

INPUTS I QUTPUT Y SELECT, 14 18 , ¥¥  2& 2B, 2v GND
: s OUTMIT e aureut
QUTPUT ; NG4S257 | N545258
SELECT |:A e
CONTROL : 5745257 | 5745258
H x  [ix x 2z z
L L il X L H
L L ‘H X H L Positive Logle: Sea function tabla
L H XL L [
L H ‘X H H L

H = High tevel, L = Low laval, I}( = |rrelevant, £ = High impedance {off)
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DIGITAL 54/74 TTL = 8548257, 3548258, N745257, N745258

RECOMMENDED OPERATING CONDITIONS

8548257, 5548258 N745257, N745258 UNIT
MIN NOM A, X MIN MNOM MAX

Supply voltage, Voo 4.5 5 85 4.76 5 525 v

High logic leval 40 130
Normalized fan-gut from each output, N g g_'

Low logic leval 10 10
High-level gutput current, IgH 2 6.0 ma
Operating froe-air temperatore, Ta, -85 125 1] 70 c

ELECTRICAL CHARACTERISTICS (over racommended operating free-air temperature range unless otherwise noted)

5545257, 8545268 | N745257, N745268 —l
PARAMETER TEST CONDITIONS* UNIT
MIN TYP** MAX MIN TYP"* MAX
VIiH High-leval input voltape 2 2 v
VL Low-level input voltaga FEY g8 v
vy Input clamp voltage Voo = MIN, 1| = =18 mA -1.2 -12| V¥
) Vee = MIN, Y =2V, Series545]| 25 3.4 25 34
W, High-level output voltage v
OH - Highrlevel outhut vortag VIL =08 V, loH = MAX, Series 748 | 24 3.2 24 3.2
Ve = MIN, Vg =2V,
VoL Lowlevsl output voltage ce i 0.5 5| v
ViL=08 V. lgL =20 mA
| COftstate fhigh-impedance Voo = MAX, V=24V B0 ED A
06 4 are) Quiput current Voo = MAX, Vg =04V —50 —go| ¥
Input current at maximum
Iy ) Voo = MAX, V=865V 1 1] mA
input voltage
High-level S input 100 100
1 Voo = MAX, V| =27V fTr:
IH input current | Any othar cc : B0 50
Low-level § input —4 —4
L . Ve = MAaX, V=058 Y ma
input currant | Any other —2 -2
los Short gircuit putput current Voo = MAX —40 —100 | —4p —100 | mA
All outputs high 44 68 36 56
Ice Supply current | All outputs low | Voo = MAX, See Note 1 60 a3 52 81 mA
All outputs off 64 99 56 87
*Far condltions shown a3 MIN or MAMN, use the appropriete valua gpecified under recommendsd oparating conditions for the
applicable davice typs.
**All typical values sre st Voo =5V, Ta = 28°C,
fMot mare then one cutput should be shorted at a time and duration of the shart sircult tast shouid nat exceed ona second,
NOTE 1: Ipg is measured with sll outputs open and sll possibla inputs grounded while achiaving the statad output conditions.
SWITCHING CHARACTERISTICS, Ve =5V, Ta = 268°C
FRAOM TO TEST 5545257, N745257 55458258, N¥45258
PARAMETER - uNIT
(INPUIT) (OUTPUT) COMNDITIONS ralN TYP MAX MiN TYP MAX
t 3 7.8 4 6
FLH Data Any ng
HPHL 4.5 §.5 4 ]
CpL =15 pF,
tPLH 8.5 8 12
: Bnlect Any AL =280 11, Y3 75 1z ns
PHL Ses Note 4 - -
tzH Output 13 195 13 195
Any s
tZL Control 14 21 14 21
i Output CL=6pF 85 8.8 B.6 885
HZ utpu Any L P ns
1z Contral See Note 2 a 14 9 14

= Propagation deiay tims, |ow-to-high-level output

= Propagation daiay time *high-to-low-leval output

= Cutput snable time to high lavel

Gutput enabla time to low level

Curput disable timn from high lavel

Dutput disable time from low level

L oad eircuit and waveforms are shown on page 2-293

tPLH
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DIGITAL 54/74 TTL = 8645257, S548258, N745257, N745258

FUNCTIONAL BLOCK DIAGRAMS

S548267, N74S267

QuTELT 0"5'°D
CONTRDL
13
1A
13)
PR - o —
m el
16)
i)
1,
oM
At
ig
1l
w g
i
an J
1
SELECT

&l

i

Bl

(13)

v

a

8545258, N748258

quteur 1
CONTROL
12
a4l

“w 0o

"Q?Q?é

SELEET ol _gb_
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54/74S Typical A.C. Loads And Waveforms

DIGITAL 54/74 TTL SERIES

LOAD CIRCUIT FOR
OPEN-COLLECTOR QUTPUTS
Yoo

LY

FRQM QUTPUT
UNDER TEBT

TEGT
PFOINT

T
(SEE WOTE A3

NOTES: A. € includey probe and jig cepacitance.
B3, Al| diodas ara 1N30D84.

VOLTAGE WAVEFORMS
SETUF AND HOED TIMES

PARAMETER MEASUREMENT INFORMATION

LUAD CIRCUIT FOR

TOT EM?P‘;‘IT:BEITPUTS TRI-STATE QUTPUTS
b B 5
A, Ry
FAG QUTPLT FAOM OLTPUT 51
UNDER TEST UNIER TEST
ISEE o 1SEE
HOTE B) NOTC B
. =0 :E Vit
ISEE HOTE Ap {SEE NOTE 4|
a2
TYPICAL AC WAVEFORMS
VOLTAGE WAVEFORMS

15y
TIMING

INPLT

(oo toe] T T Y

HIGH-LEVEL LBw 15
PULSE

pemm——

LOAD CIRCUIT FOR

PULSE WIDTHS

——————— wy
16V 1Y
DATS oV

IMFUT

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

________ v
INPUT 15% 15%
av
l.npm_l I"I-'PHL"‘j
—_— e mVpy
INEHASE | 1By | 15w
DUTPUT
YaL
|-‘|=m_-| |- ‘9m.—|
You
OUT-DF-PHASE 15Y =g~ 15
QUTPUT
————— Yo

LOW.LEVEL 16v 16
PULGE

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS

. 3y
DUTPUT

CONTROL 18y LY

(LOW-LEVEL

ENABLING]

| - - = =¥
-—‘LZ-—-j —[‘-‘LZ
E—— B1 AND

WAVEFORM 1 |57 CLOSED: 52 CLOSED
ISEENGTEGH |2 OPEN v ey
by’ _vDI.
0,
|-—‘zu—-—| |-‘Hz-1n.sv£ ¥
— — You
WAVEFOAM 2 51 ORER, -
(SEEMOTEC] 62 GLosen Al VBV prpn i
— —— 0V 52 CLOSED

MOTES: C. Wavetorm 1 js for an output with internal ¢ondlfions such thet tha cutput is low excapt when disablad by the gutput
control. Waveform 2 is for an output with internal conditions such thet the output is high except whan disablad by the

CUTPUT CONtrol,

0. In tha axpmples abova, tha phass relationghips betvwean inputs and ocutputs have baen chosen arbitrarily.
E. All Input pulsas are upplied by genarators having the following characteristics: 1, <2.6 na, 1 = 2.5 ns, FAR < 1 MHz, and

Zout ™ 50 2.
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ARITHMETIC ELEMENTS

8260
8261
8268

COLINTERS

8280
8281
8234
8285
8288
8290
8201
8202
8203

MSI Functional Index

Arithmetic Logic Element
Fast Carry Extendar
Gate Full Adder

Presettable Decade Counter

Presettable Binary Counter

Binary Up/Down Counter

Decade Up/Down Counter
Civide-by-12 Counter

High Speed Presettable Decade Gounter
High Speed Presattable Binary Counter
Low Power Presetiable Decade Counter
Low Power Presettable Binary Counter

DECODERS/DISPLAY DRIVERS

8250
8251
8262
8T
8704
8705
8706

INTERFACE ELEMENTS

aTo1
8T04

8705

8108
8708
8T1D
8713
8714
8T15
8716
8720
8122
8723
8124
aT2h
8T26

MULTIPLEXERS

8230
a2
8232
8233
8234
8235
8263
8264
8266
8267

Binary-to-Octal Decoder
BCD-to-Decimal Decoder
BCD-to-Decimal Decoder
Nixie* Decoder/Driver {68V, BmA)

Seven-Segment Decader/Driver {Active low -40mA current sink}
Seven-Segment Decoder/Driver [Active high -2.6mA current source}
Soeven-Segment Decoder/Driver [Active high -bare collector)

Nixie* Decoded/Driver (68V, BmAj

Seven-Segment Decoder/Display Driver (Active low -40mA,

current sink}

Seven-Segment Decoder/Display Driver {Active high -2.5m#A

current source}

Savan-Segment Decoder/Display Driver {Active hgih -bare collector}

Qu:ad Bus Driver {Tri-State Qutputs)

Quad D-Type Bus Flip-Fiop (Tri-State Qutputs)

Dual Line Driver
Triple Line Receiver/Schmitt Trigger
Dual Communications EIA/MIL Line Driver

Dual Communications EIA/MIL Line Raceiver
Bidirectional Monostable Multivibrator (Differential Input)

Retriggerable Monaostable Multivibrator
Cual Line Driver for IBM 360/370 Interface

Triple Line Driver for IBM 360/370 | nterface
Dwal MOS Sense Armplifier with Latch {Tri-State Qutputs)
Quad Bus Driver/Receiver [Tri-State Qutputs)

B8-Input Digital Multiplexer

B-Input Digital Multiplexer

B-Input Digital Multiplexer

2-1nput, 4-8it Digital Multiplexer
2-1nput, 4-Bit Digital Multiplexer
2-\nput, 4-Bit Digital Multiplexer
3-1nput, 4-Bit Digital Multiplexer
3-Input, 4-Bit Digital Multiplexer
2. Input, 4-Bit Digital Multip'exer
2-1nput, 4-Bit Digital Multiplexer

3-43
3-48
3-67

3-90
300
3-86
3-96
3100
3106
3-108
3112
3-112

339
3-39
3-39
3-118
3-120
3-124
3-128

3-118

3120

3124
3-128
3132
3-138
3-140
3-143
3-147
3-160
3-154
3-169
3-161
3-185
3-169
3173

3-22
3-22
3-22
3-26
3-26
3-26
357
3-57
363
363



PARITY FUNCTIONS

8241 Quad Exclusive OR

8242 Quad Exclusive NOR

8262 9-Bit Parity Generator and Checker

8269 4-Bit Camparator

REGISTERS/LATCHES

8200 Dual 5-Bit Buffer Register

8201 Dual 5-Bit Buffer Register with D Complement
8202 10-Bit Buffer Register

2203 10-8it Buffer Register with D Complement
8270 4-8it Shift Register

8271 4-g8it Shift Register

8273 10-Bit Serial-1n, Paraliel-Out Shift Register
8274 10-Bit Parallei-In, Serial-Out Shift Register
8275 Quad 8istable Latch

8276 8-Bit Shift Ragister

8277 Dual B-Bit Shift Register

SCALER {Asynchronous Shift Register)
8243 8-Bit Position Scaler

SCHOTTKY 825 MSI

82530 8-Input Digital Multiplexer

82531 B-nput Digital Multiplexer

82532 8-Input Digital Multipdexer

82533 2.Input, 4-Bit Digital Multiplexer

82534 2-Input, 4-Bic Digital Multiptexer

82641 Quad Exclusive-OR Element

82542 4-Bit Quad Exclusive-NOR

82550 Binary-to-Qctal Decoder

82562 BCD-to-Decimal Decoder

82562 9-Bit Parity Generator and Checker

82566 2-Input, 4-Bit Digita! Multiplexer

82567 2-Input, 4-Bit Digital Multipiexer

82570 4-Bit Shift Register

B2sH 4-Bit Shift Register

82582/83 BCD Arithmetic Unit/BCD Addar

82590 Presettable Very High Speed Decade Counter
82591 Presettable Very High Speed Binary Counter

*Trademark of Burroughs Carpoaration

3N
el
3-53
37

318
3-16
3-16
318
3-73
373
3-79
3-80
3-82
3-86
3-38

3-35

3178
3-180
3-180
3-181
3-181
3-183
3.186
3-186
3-186
3.188
3-180
3-190
3-192
3-192
3-198
3-193
3-193



INTRODUCTION AND ORDERING INFORMATION

INTRODUCTION

The B200 Series MSI, B25 Schottky MSI and 8T interface
circuits are described in this sectipn. These devices are
directly compatible with other TTL circuits such as the
bipolar memories covered in Section 4 and the 54/74 series
described in Section 2.

Other 8000 Series circuits such as gates, binaries and several
interface elements are described in Volume 1 of the 8000
Series that may be obtained from your nearest Signetics
representative.

The electrical specifications given for the IC’s in this section
are designed to serve as an exact guide for procurement
documents. Detailed test conditions and test limits are
given for each integrated circuit. Whenever possible, worst
case limits for the electricat parameters have been provided.

© Ordering information for the circuits described in this
section can be found below. For the designers convenience,
package outlines for each device are given on pages 3-8
through 3—15. This information should he reveiwed in
conjunction with detailed package descriptions given in
Section & where physical dimensions as well as thermal
impedance data are given,

Reliability information that details production screens,
acceptance tests and qualification tests is given in Section 8
as well. The users attention is also directed to the opticnal
high reliability programs described in Section 8. These are
the Signetics SUPR DIP Program for plastic packages and
the Signetics SURE B83 program.

Application ideas are provided with the product electrica!
specifications. Additional applications information may be
abtained from the nearest Signetics representative or local
Signetics field applications engineer. The user may also find
the general systems design considerations helpful which are
given on pages 3-2 through 3-7.

ORDERING INFORMATION
Unless otherwise specified all devices are available in the
#8" and “N* temperature ranges:

ugt = —BB°C to +126°C

4N = 0°Ctet+ 76°C
The package type designators below, in conjunction with
detailed package infoermation given in section 8, may be
used for procurement purposes,

PART IDENTIFICATION

Y8XXXKZ
i i
Y = Temperature Range z = Package Type Designator
g = —56°C to +125°C (Military) ¥ = B-pin Dual-in-line Plastic Package
A = 14-pin Dual-in-line Plastic Package
N =  (0°Cto+ 75°C (Commercial) B = 16-pin Duak-in-line Plastic Package
N = 24-pin Duakin-line Plastic Package
F = 14, 16, 24-pin Dual-in-line Ceramic Package (Cerdip)
W = 14, 16-pin Ceramic Flat Package [Cerpac)
| = 14, 16, 24-pin Ceramic Dual-in-line Package
NOTE: 82XX = Standard MSI QO = 14, 16, 24-pin Ceramic Flat Packaoe
B25X¥ X = Schottky MBS
B8TXX = Interface Circuit

31



SYSTEMS DESIGN CONSIDERATIONS

ABSOLUTE MAXIMUM RATINGS

Over Operating Free-Air Temperature Range (unless other-
wise noted)

included in this section. The numbers are easily generated

for individual cases as shown below. The lower of the 1w

numbers is the DC fan-out.

The absolute maximum ratings constituta limiting values

above which serviceability of the device may be impaired.
Provisions should be made in system design-and testing to
limit voltages in accordance with Table t. These ratings =
apply 1o hboth 82XX and 8TXX MSI devices unless
otherwise specified.

DC FAN OUT {0’ Qutput Condition)
“0°" maximurm cutput current of driving element

1.

Input V_oltage

Qutput Voltage

Ve {Note 2)

Storage Temperature Range
AB, M packages
F,1,Q,W packages

NCTES:

All devicay must be deratod at aleveted ternperaturas based on

ble junction fe .
{Sea maxlmum storage temparatura sbove and the thermal
reslstance of tha package. given in sactlon 81,

. Operating Vo for the 8200 Serles Is specifled a1 +56V & 5%,
MNong of the Slanaetics MS) elements whl be darmaged by supply
voktages of 7 volte or Jesy; however, In some of the more com-
plex functions, power dissipation at such voltages could be-
come excessive. 11 le recommended tharefors, that such over
voltagas be limited to & maxlmum of 1 wcond duration.

maximum al

TABLE 1

"0 maximurm input current reguirement
of driven alement

DC FAN QUT (1" Qutput Condition]
“1"" maximum output current of driving element

+5.6v “1*" maximum input gurrent reguirement

+7.0V of driven element
+7.0V

~68°C to +176°C
—-65°C to +200°C

SYSTEMS DESIGN CONSIDERATIONS

DC Fan-Out and Noise Margin
Because of the growing complexity of new MS| and
memaory products, loading and noise margin tables are not

OUTPUT STRUCTURES

Certain guidelines should be observed to ensure optimum
system performance. Systems incorporating TTL elements
such as gates, binaries and MS1 circuits have inherent Voo
and GROUND transients attributable to the current spike
produced by “totem pole” output structures,

DC Noise Margin {"'0” state) is obtained by subtracting the
maximum “0” level output veltage for the driving gate
from the minimum *0* threshold for the driven gate.

OC Nolse Margin ("1 state) is obtained by subtracting the
maximum “1* lavel input threshold of the driven gate from
the minimum 1 putput voltage level of the driving gate.

Figure 1 shows totem pole structures commonly used in

MS1 designs as output buffers to increase fan-out and
provide adequate switching speeds.

Yin

Yo

COMMON TOTEM POLE OUTPUT STRUCTURES

o

L

FIGURE 1

¥o
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SYSTEMS DESIGN CONSIDERATIONS

DECOUPLING MSI

The current spike produced by the totem pole output
structure during switching transitions can cause MS| sub-
systems to malfunction if Vo is not adequately decoupled
to GROUND. With the large number of $S1 and MSI
devices available it s almost impossible to establish a
general rule for decoupling. When in doubt, a capacitor of
2000pF or mare, for each totem pole structure should be
connected from Vg to GROUND. The non-inductive
capacitor {ceramic dise, tantalum slug, etc.) should be
maunted with leads as short as possibla and should be
placed in close proximity to the MS] package to minimize
lead length inductance, A properly designed printed circuit
board should have the total required capacitance evenly
distributed troughout the board. Example: A printed
circuit board contains 26 packages averaging four totem
pole structures per package. The total capacitance required
is 26 packages x 4 totem pole structures x 2000pF or 0,.2uF
ceramic dise capaciters evenly distributed, satisfy the Voo
to GROUND decoupling requirements.

POWER SUPPLY AND GROUND DISTRIBUTION
SYSTEMS

High-frequency distribution techniques should be used far
Voo and GROUND. These technigues shouid include a

large ground plane to minimize DC offsets and to provide
an extremely low impedance path to reduce transient
voltage signals on the printed circuit board. The power
supply should be +6V 8% with R-F {1GHz} bypassing.
Catastrophic demage can occur if Vg is not properly
regulated.

Power distributed from the main supply must, by necessity,
come through a path which displays finite resistance {Rpst.
inductance {Lpsl and capacitance {Cps), as illustrated in
Figure 2. The resistive component of the powsr lines is

small, producing very little DC voltage drap at the Vo and
GROUND inputs to the printed cireuit board, However, the
inductance in the powaer lines can cause the noise generated
by current spiking to be transmitted throughout the system
on the Ve and GROUND lines, If the printed circuit
boards are adequately decoupled, the power line noise will
be reduced significantly. In order to repel power line noise
transmitted to a printed circuit board, ferrite beads may be
placed on the incoming VYoo and GROUND linas as shown
in Figure 3. A 10uf tantalum capacitor, per 25 packages,
connected from Ve 1o GROUND should be placed on the
printed circuit board in the position shawn. In conjunction
with the distributed ceramic disc capacitors, this approach
will prevent most system malfunctions attributable to
internalty generated noise.

POWER CHARACTERISTIC IMPEDANCE

s Lres Rpg
' _.YA'Av { AYA'A‘_
A i
1 = E Ceg == Cps Cps o
| |
I AN
L. - ZOWERSUPELY | | " teo Ars rorcer
- *HDISE SPIKES GENERATED BY
TOTEM -POLE STRUCTUREE
YHEN NOT FROREALY BYPASSED"
FIGURE 2

TQF.Co1
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SYSTEMS DESIGN CONSIDERATIONS

FERRITE BEAD
{SOLATION OF GENERATED NOISE

PRINTED CIACLNT BDARD
Ve |

T wome ) (_ MOI5E
L [
| unmti: L T rantacon fI a2.F
| BEAbs WaF AR SERAMIC DHS
AN { Y e
N mnssj ( noise
ARCUND I
L= —
FIGUHE 3
ISOLATION DIODES

NEVER REVERSE THE Voo AND GROUND POTEN-
TIALS. Catastrophic failure can occur if more than 100mA
is conducted through a forward biased substrate (isolation)
diode.

DISPOSITION OF UNUSED INPUTS

Electricaliy open inputs degrade AC noise immunity as well
as the switching speed of an MSI circuit. To optimize
performance, each input must be connected to a low
impedance source. Depending on their fogical activating
lavel, unused inputs shauld be tied to Vg, GROUND or a
driving source. When paraligling an unused input with a
driven input of the same multiple emitter transistor {MET),
care should be taken to remain within the 1" level fan-out
specifications for the driving source. The AND or NAND
structures do not affect the 0" teve! fan-out of the driving
source, When an urnused input of 2an OR or NOR structure
is commoned with a driven input, both the 1" and 0"
level fan-out of the driving source are affected.

If fan-out of the driving source will be exceeded or if there
is no convenient connection to an appropstate driven input,
a second method of avoiding open inputs is useful. Inputs
which activate on 0" {AND and NAND) may be tied
directly 1o Vo or tied to Vg through a current fimiting
resistor of 1 K2 or more.

34

The current limiting resistor is required if power supply
transients can exceed 5.5V for longer than 1usee; since the
power dissipated in the emitter junction under these
conditions can destroy the junction.

Maore than one unused input can be tied to V¢ through a
single resistor,

INPUT CLAMP DIODES

MSI circuits cantain input clamp diodes as shown in Figure
4, At the input, these diodes imit negative excursions
which exceed —1V by providing a low impedance current
source from GROUND through the forward bissed diods
clamp. The clamps are designed to minimize ringing which
may result from interconnect wires in excess of six inches
in length.

INPUT CLAMP DIODES

CIFFUSED
INPUT

LLAMP
OIgoes

'1' ISCH A FHON
v Dok

DIFFUSED tNPUT
CLAMP DIODES

FIGURE 3

i
|
|

A

SIGNAL PROCESSING

The rise and fall times of all incoming dsta signals should be
fess than 200ns. The amplitude of incoming data signals
should be 2.4V or greater. Figure 6 shows the transfer
characteristic of the classic TTL gate. In the input thrashold
region, from point one to point two, the gate has
approximately 26dB8 of gain. In this region, any discon-
tinuity of the input waveform will be amplified more than
10 times at the output of the gate.



SYSTEMS DESIGN CONSIDERATIYONS

TTL TRANSFER CHARACTERISTIC

O v sav
F.O. " MAK
|
[
1 ‘*v-.._
5 : \ | ot
: L\
§ 20 v]
: WPRE
L e
£ :
3| \° |
LD
FOINT 2 -E‘__ l‘ i‘
[
o a4 ) 12 [ %0 24

INFUT VL TAGE iv|

FIQURE &

Should the input valtage remain in the threshold region
{approximately 200mV wide} for more than 15ns, a typical
TTL pate tends to oscillate as shown in Figure G, The
equivalent circuit in Figure 7 illustrates the potential
oscillatory fead-back paths. The primary contributor to
oscillation is the changing power supply voltage with the
chip, caused by the current spiking which occurs during
switching transitions. Since output valtage is directly
proportional to Voo and threshold voltage tends also to
drop with lower supply voltage, the net effect is a positive
feedback loop from output to input,

TYPICAL TTL GATE OSCILLATION
WITH SLOW INPUT TRANSITIONS

N
—

FIGURE 6

POTENTIAL OSCILLATORY FEEDBACK PATHS

Yoo

FIGURE 7

WIRED-AND APPLICATIONS OF
OPEN-COLLECTOR MSI

Open-collector MSI, when supplied with a proper load
resistor (AL) can be paralleled with other similar MSI or
open collector TTL gates to perform the WIRED-AND
function, and simulianeously, witl drive several TTL loads.
For any of these conditions an appropriate load resistor
value must be determined for the desired circult configura-
tion, The user may choose a load resistor that must be
betwean the following limits: A maximum resistor value
must be determined which will ensure that sufficient load
current to the TTL joads to he driven, as well as leakage
current to the paralleled outputs, is available during the
logical ""1"" state at the output. A minimum resistor value
must ba determined which will ensure that current through
this resistor and sink current from the TTL loads will not
cause the output voltage to rise above the logical "0 level
even if one of the paralleled outputs is sinking all the
current,
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SYSTEMS DESIGN CONSIDERATIONS

LOGICAL “1” {off level) CALCULATIONS
FCR R mAX

The maximum value of load resistance R pmAN) is
determined by the maximum voltage drop across R|_ caused
by the total leakage current which will stifl ensure a
minimum logical '*1°" at the common collector node, As
shown in Figure 8:

Total leakage current { (1)ggeat = n | (1gff + m | {1}in
n = Number of commoned collectars (driving gates)
m = Number of fan-outs (driven gates}

vingyrmin 4 PL] TTLLOADS
LURIRY S

o—{p- 3o \i_'J -

r ml!th)
3

79

o

1 ity

A ax » YEE Y MguTHIN

—
\(Horr nltThgppt mit gy
WHERE: WillgLreaay

FIGURE 8

LOGICAL “0" {on level) CALCULATIONS
FOR RL MIN

The minimum value of load resistance (R pN) s
determined from the worst case maximum logical 0" state
in which only one element is sinking current. This
condition is itlustrated in Figure 9:

36

Voo
A
:.
U AR| € mitoly TTLLOADS
fde—o

Ve - ViBlguyMax

R & Yo - VIlguyMax |
LM oy TMAX - m

WHERE: Viblgp<n.ev

* CUARENT iNTO THE OFF OUTPUTS
M NEGLIGIBLE AT A LOGICAL 0,

FIGURE 8

PROPAGATION DELAY

Propagation delay for the 8000 Series elements is specifisd
in terms of ton and toff switching times which provides a
figure of merit by which comparison can be made with
similar products, The gusranteed delay times given in the
stectrical characteristics section take into consideration the
logical “1°° and logical “0” Iinput current and load
capacitance as shown in the AC test figures, Inverting and
non-inverting paths are measured as shown in Figure 10.



SYSTEMS DESIGN CONSIDERATIONS

PROPAGATION DELAY WAVEFORMS

NON-INVERTING PATHS

IN_—I/ -;‘1}:\37 . 1.5\.1"_—~1t0ﬁ

INVERTING PATHS
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PIN CONFIGURATIONS
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B241/42

PIN CONFIGURATIONS (Cont'd)
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PIN CONFIGURATIONS {Conrd)
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SinoLics

8200
8201

BUFFER REGISTERS

DESCRIPTION

The 8200/8201/8202/8203 MSI Buffer Registers are arrays
of ten clocked D flip-flops especially suited for parallel-
in parallel-out register applications. They are also suitable
for genetral purpose applications as parallel-in serial- out,
serial-in parallel-out registers.

The flip-flops are arranged as dual 5 arrays, {8200 & 8201}
and single 10 arrays with reset, {8202 & 8203). The true
output of each bit is made available to the user.

1 0GIC DIAGRAMS AND TRUTH TABLES

N.F,Q PACKAGES

DIGITAL 8000 SERIES TTL/MSI

8202
8203

The 8200 and 8202 feature trua D" inputs. The logic
state presented at these "D’ inputs will appear at the Q
outputs after a negative transition of the clock.

The 8207 and 8203 feature complementing “D"" inputs
{“D). The logic state presented at these ““T inputs will
invert and appear at the Q outputs after a negative going
transition of the clock. This complementing input feature
D) permits the use of standard AND-OR.INVERT
‘gates to achieve the AND-OR function without additicnal
gate delays.

DUAL 5-BIT BUFFER REGISTER

DUAL 5-BIT BUFFER REGISTER—INVERTED INPUTS

122t @n l (14
CLOGCK I

J)m — [a:

[+
5]

Dlé’m Ezéla' nséﬁm Oy

‘|bp | RESET i Qn4q
1 1 K
0 1 | o
Veg v (24}

GHND = [12)

Crangtes Pln Nurmbers

Dn | Qnet By | Qa
1 1 1 a
Voo = (24 o o Ve = (24) 9 1
GND = {12} GND = {12)
{ ¥ = Dencies Fin Numbers { 1 = Denete:Pin Numbers
8200 8201
10-BIT BUFFER REGISTER
(¥4 121 1204 et (811} M7 118t 1181 4] oy
a v} . u; vl o o

8202

RESET=0m»Q=0
{OVERRIDES CLOCK)}
n 18 TIME FRIQR TO SLOCK

nt1 IS TIME FOLLOWING CLOCK
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DIGITAL 8000 SERIES TTL/MSI » 8200/01/02/02

LOGIC DIAGRAMS AND TRUTH TABLES (Contd)

10-BIT BUFFER REGISTER—-INVERTED INPUTS
122:}1 m:u :zmua u@\m |1s>05 mha Hmo;; us‘::s 114y |1i]“-:
v o[> )R G T "l’ ?
stocko—>> B1o® Bz b n;é"' Bk g Aml ém B?J’im Daé‘gl énnlﬁ ém]
Dn | REEET Opeq AESET-0=Q =0
a 1 1 {OVERRIDES £LOCK)
n IS TIME FPRIOR TO CLOCK
Voo = (24 1 1 ¢ nt1 IS TIME FOLLOWING CLOCK
GMD = {12)
{ 1 = Denotes Pin Numbers 8203
ELECTRICAL CHARACTERISTICS {Over Recommended Operating Temperature And Voltage)
LIMITS TEST CONDITIONS
CHARACTERISTICS Op, Dy RESET NOTES
MIN. TYP. MAX, | UNITS 8200 B201 | CLOCK | B202 | OUTPUTS
B202 8203 8203
17 Qutput Voltage 26 | 35 . v 2.0v a.8v Pulse — B0OuA 3]
0" Qutput Voltage 0.4 v a.8v 2.0v Puilse 9.6ma 7
“0" {nput Current
D, (8200, 8202) -0.1 -1.6 mA 0.4v
G, l8201, 8203} -0.1 -1.6 mA 0.4v
Clock -0.1 -1.6 ma .4y
Resat (8202, B203) =0.1 -1.6 ma 0.4V
“1" Input Currant
G, |B200, 8202} 40 JTE.o 4.5V
G, (8201, 8203} 40 MA 4.5v
Clock 4Q A 4.5v
Raset 18202, 8203) 40 LA 45V
Input Yoltage Rating
{AN inputs) 6.5 Vv 10mA, 10mA | 10mA 10mA,
Powor/Current Consumption 409/77.7 [580/110 | mW/mA, oy ov oy 11,13
Ta =25°Cand Voo =5.0V
LIMITS
CHARACTYERISTICS TEST CONDITIONS NOTES
MiN. TYP. MAX, | UNITS
Propagation Dalay
‘-'on Clack to Q 3G 45 ns 8
taff Clock to O 25 40 ns 8
ton Reset to O ao 45 ns 8
Set Up Time 6 15 ns 10
Hold Time o ‘B ns 12
Minimum Clock Pulza Width 12 7 ng
Transfer Rate 15 35 MHz g
Qutput Short Circuit Current’]  -20 =70 ma, 413
NOTES:
1. All voltage measurements are réfaranced to the ground termi- B, Qutput source currant is supplied through a racistor to
nal. Terminals not specifically raferenced are tied 1o VCC' ground,
2. All meassuremants are taken with ground pin tied to zera T, Output sink gurrent is pupplied through & reslstor 1o Vs,
volts. |, Rafer to AC Test Figure.
3.  Positive current is defined as inte the terminal reteranced. 9. WNot more than one output should ba shortad st & time
4. Positive logic definition: R :
HUPRY Leval = “97, “ODOWN" Lavel m "0 " 10. - Set Up Tima defined ss data pressnca befora clock.
5. Precautionary messures should be taken to snsure current 1. Dutputs are in the low state for this test.
limiting In accordance with Absoiute Maximum Ratings 12. Hald time dafined as date presence after clock.
_ahould the isoletlon diodas hecome forwerd biased. . Vge = 5.26 volts.
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DIGITAL 8000 SERIES TTL/MSI = 8200/01/02/03

SCHEMATIC DIAGRAMS
DUAL 5-BIT BUFFER REGISTER 8200 DUAL 5-81T BUFFER REGISTER
SINGLE 10-BIT BUFFER REGISTER 8202 INVERTED INPUTS 8201
SINGLE 10-BIT BUFFER REGISTER
INVERTED INPUTS 8203
= b 9 vee T 1 Jves i

Zam % ¥ 3
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DIGITAL 8000 SERIES TTL/MSI » 8200/01/02/03

AC TEST FIGURES AND WAVEFORMS
tpd FROMCLOCK TO Q

Bov
'_.__. DATA
- 14y LLOCK \asv_ 1ev/ Naev
1 mp— OUTPUT !
. Ty e
L+ LY ! Ir !
1800 | i
n:&l‘iﬁon Ca o — —=tonr - = -YoFF
s 1|04 By —
p—1 D os |— T0 IN 818,
T ¢—og nzazt ag |— { ~ " ouTPuTs”
o, a7 |— == 1BpF 2 Bk
cnenator—t = aa [— INPUT PULSE:
D& o — - Data= P.R,R, =76 MHz
L Clock = P.R.R. = 16 MHz
I L PW = 17 ns (ot 50% polnt)
= =ty =B ns Max.
—-—-J J_- Amplituda = 2.6V,
"Aefor 10 the Pin-Cut for the B200/01/03 AC Testing.
ton FROM RESET TO Q
CLDCK—._/_\__.__/_\—
AEEET
15v 1.8V
- o j
opl— - o |.w]l_l:—:\|_w
PLLSE
TOR Q— —=l tgpy
a—
osf—| 14 IN 816
cgb— CUTPUTE
@l— ==18pF E Bk
PULSE asl—
[GENERATOR| INPUT PULSE:
o L amplituda = 2.6V
e awl— Clock: P.A.R. = 6 MHz
Feset: P,R.R. = 6 MHz

PW = 30 ns {a1 50% point)
tr=tg=5ns

*Refer to the Pin-Outs for the B200/01/02/03 AC Testing.
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DIGITAL 8000 SERIES TTL/MSI ® 8200/01/02/03

TYPICAL APPLICATIONS

20 BIT {4 WORDS X 5 BITS EACH} MEMORY CELL

r _______________________________ a
. . ——
CLpl i r}_ l t
| EY EF
| |
I t
€0 : P> = }
| C, ] !
| :
L ____ | = | = |=1 _|=_ | —1,
| t
oL : b [ l"“""“""“l—I
!
| 5
| |
1 |
: 1
Cua : hl'; +—1— |
[+ [
| B A e S R
I |
Lo 1 ..__] - I I _
Loy J—
oy
Dy

Totel Peckage Count = 2.8200's

ONE OUT OF TEN — COUNTER/DISPLAY {SELF-CORRECTING]

CLOCK o

G380 —]7:.!]011!!

Total Packegs Count = 1-8202; 1-8880

3-20




DIGITAL 8000 SERIES TTL/MSI m 8200/01/02/03

TYPICAL APPLICATIONS (Cont'd}
MULTIPLICATION AT 10MHz OF A 20-BIT BINARY WORD

Zp Zia I Iig Enp Ty Iy

T (Fu (T2 [Tra [Zaa (346 |Zue |Zg7 |Erg |Ze

[;WPW W WWWWPP
RS M |
R
?u*;zzqaz JJ;JJJ:“JJJ:; I

L=}

[ -] S—
=

ol--

B202 ane

L. QUTPUT BUFFER LY K OUTPUT BUFFER Fp

1 !er.‘ l L CL:'AH

L
Po Py Pg P1 Py Pp Pg Py Py Py Fig PFyg Fiz Py3 Py Pig Pag Py Py Py

={XnIM WHERE X = MULTIPLICAND

Pl"l
M=MULTIFLIER Cza - T
TOTAL PACKAGE COUNT = 9 PACKAGES (4-8202'S AND 5-8260°S)

321



Silnetics BNPLT DAL 8930
8,F W PACKAGES 3%312
DESCRIPTION TRUTH TABLE
The 8-Input Digital Multiplexer is the logical equivalent of .
a single-pole, § position switch whose position is specified ADDRESS DATA INFUTS %'5'373 T
by a 3-bit input address. Azl &9 Ag (17] ke] 16] 14| 12|12 11| 10 [INH 8231 8:;,32
i
The 8230 incorparates an INHISIT input which, when low,
N N Q| 0] O [x|x]oe|e|x|x|x|1]0Q 1 Q 0
allows the one-of-eight inputs selected by the addrass to alol 1lx|x]|xlxtx|=xt1]x]|o t|o 0
appear on the f output and, in complement, on the O 4| 0fx xfx]xfxixix|0 ) 1]0C o
. A . . alt 1 (x[x|x]x|1|x]|x|x |0 1 ] G
output, With the INHIBIT input high, the f output is 1lo]l olx|xlx|1lx|x|x|x]0 1{0 0
it i H iti 1 1} 1 x 1= |x|x|x |'0 1 4] O
ur.condmonally .Iow and.the Toutr‘}ut is u_r1c:::>ncintnc»rmlh,r 1130 alx ;‘ xlelelxlxlx o i lo o
high. The 8230 is a functional and pin-for-pin replacement TE1 L T | wx|n|x|xix]|x]| D i | o 1]
for the 9312 3 ol ofx[x]x[x{x|[x][x]0 g g : :
ol 1 Q
The 8231 is a variation of the 8230 that provides open o|l1]| o : : : : i E * : o 0|1 1
coklector output ¥ for expansion of input terms, The B232 (1] 1 [1) XXX 9 |xx|x g g : :
is similar 10 tha 8230 except in the effect of the INHIBIT I R ol P Sl ol ol 5ol o B I O 1
input on the f output. With the INHIBIT low, the salected 1| 1| 0 |x10|x|x|x|x{x|x |0 01 1
input appears at the f output and, in complemant, on the 1|t T 0fxix|xix|x[x|x]0] 0,1 1
f output. With the INHIBIT input high, both the f and the k] o) wixfujujeixxfx]x]1] 01 o
f output are unconditionaly low, % = dont care
LOGIC DIAGRAMS
8230 AND 8231 8232
9
ho——0 "
%3]
g Or _:D
L]
g0 ™
5|
£
he |
* I1ctz1
tra) Dl {14
oo .
1
(RL:) 16)
111l 21 | e *823) HAS OPEN COLLECTOR [455] 1z 413 {101
Ag Ay Ay INHIBIT Ay Ay Ay INHIBIT
Vee = {16} Vee = (18}
GND = (@) GND = (8}

{ } = DenotesFin Numbers

{ 1 = DenotesFin Mumhbary
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DIGITAL 8000 SERIES TTL/MSI @ 8230/31/32

ELECTRICAL CHARACTERISTICS {(Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS DATA NOTES
MIN. | TYF, [MAX. | UNITS Ay Ay Ay INH INPUT | OUTPUTS
In
1" Cutput Voltage, Qutput § 2.6 35 . - - Q8v 2.0V -B00uA 6.8

Cutput T (8230, 8232) 28 | 25 . * * 2.0v * -800pA | 6,9
“+" Qutput Leakage Currant,

Output T (8231) 180 rey 08V | 2.0v 2.0V 2.0V 0.6V 11
“07 Qutput Voltege 0.4 v a8v | 08V 08v | 08V 0.8y 16mA 7.9
1 Input Currant

Inputs An, ¢, 40 A 45 | 4.8V 4.5V 4.6V

input INH, 8230 & 8231 8¢ LA 4.5v

Input INH, 8232 80 rA 456V
0" tnput Currant

A tn. INH {8230 & 8231) 01 =16 ma 0.4V | 04V D.4v 0.av

INH, (8232} =0.1 -3.2 ma 0.4V

Ta =26°Cand Vg = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS DATA |[OUTPUTS | NOTES
MIN, | TYP, IMAX,| UNITS A A A INH INPUT ¥ T
In
Propagation Delay

A to T {8230, 8232} 19 | ao e 8

A, to T 18231) 17 | 3o ns 8

', to T {8230, 8232} 1| 20 ns 3

Fwf 10 16 ns 8

I, toT 18231) 13 | 24 ne 8

INH to ¥ 18230, 8231} 18 | 30 ns 8

INH to f or T (8232} 11 20 0B g
Power Consumptlion/Supply Current

8230, 8231 184/ | 250/

. 36 47.7 |mWimA | 45V | 45V 4.5V | 45V ov 10

8232 173/ | 282/

33 600 [mW/ma | 45V { 45V 45V | 45V Qv 10
Quiput Short Circuit Current

Quiput f =20 -0 mA oy oy oy ov 4.5v oy 10,12

Cutput ¥ 18230, 8232} -20 -70 mA ov ov ov | oV ov oV 10,12
Input Voltage Aating 6.5 v 10maA | 10mA | 10ma | 10maA 10mdb

*Sag Truth Table for Legical Conditions

NETES;“ voltage massuramants are refarenced to the around 6. Output source current §s supplied thraugh & raslstor to
termingl. Termingls not specitleally referancad sre et ground. . . ; .
eloctricaily opan, 7. Qutput sink current is suppliad through e resistar to VCC'

2. All messuraments are takan with graundpin tied 1o zaro volts. B Refer 1o AG Test Figuras.

3,  Positive current la defined as Into the terminal refarenced, 8, By DC tests par the truth table, all inputs have guarantesd

4, Pasitiva logle definitlon: “UP" Lavel = <1, ~“DOWN'™ . thresholds ot 0.8V for joglcal * 0" and 2.0V for logical 17,
Level = "0". 10.  Alt 1, date inpute ave 8t OV. Voo = 5,26V,

5. Procautionary maasuras should be tsken 1O @nsura currant 11. Connect an axternal 1k resistor from VCC to the cutphut
limitlng 1n accordanceé with Absolute Maximum PRatings tarimlnal for thin test.
showld the isclaricn dicdes bocome forward bissed, 12, Mot more thah ane output should be shorted et a fime.
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DIGITAL 8000 SERIES TTL/MSI » 8230/31/32

SCHEMATIC DIAGRAMS

8230 AND 8231

C
T
1820 ONLy
I
T

i

g

Voo
*a it 27%
7 i
v Py
(25 1
A,

[« -
INHIBIT

*BO0 Aesletor on 8234 only.
Nots: All Inputs have diods clamping. All putputs have
' Isolation diaden.

8232

A

Yoo

ATk Tk

Note: All inputs have dlode clamping. All outputs have
lsolation dlodas, ’
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DIGITAL 8000 SERIES TTL/MS| s8230/31/32

AC TEST FIGURE AND WAVEFORMS

AC TEST CONDITIONS

[LELL I CN.
o ifo-nm Tw

RULEE R
(JENERATON|

+ B

v

*o
™ _ wiEn

- - - AT Y
43 ]

INKABIT
Ll

S

8320432 B231

Ry o 36052

A, | 845 4400 l

NCGTES:

1. 5K, 30pF load Includes tast jigs and scope Impedance.
2. Scope terminals to be = 1%’ from package pins,

3. See truth tabla for logical conditions,

INPUTS WAVE-
STEP DELAY FORM
no. |TYPE/S (pRomTO 10 (11 { Ao |INH |TYRE

1 ALL |Agto T 0V |V |PG.jOV | CO

2 | ALL [iptf [EGo¥ oviioy | CD

3 | all [Pt pGlov |ov |ov | Eo

4 8230 INHta T Ve |OV |OV |P.G. | AB

8231 _
B B232 INH to f ov |ovV OV |P.G.| C. D
6 | 8232 [Nttt |ve oV |ov PG| €0

NOTE: 1. P. 3. = Pulge Gonerator
=8oth f and T are simultansously ioaded.

TYPICAL APPLICATIONS

EXPANSION OF 8231 TO MULTIPLEXER 64 LINES

NON-INVERTING PATHS

INFUT AT BHC
| -P w-—| 20v
L] I‘. w
o=ty > 3m
& e

INVERTING PATHS

—_— 1.5V
—ae| T ff |-—

aur ~ 1.6V

B ma—

N

B

f
,t
O
= =—
11
T
i
JEE
]

..L“J []“ﬁ

1T

'
[ é_____

==
Iy
ik
; _._-.o%j %
we T —

f = fu + {1 * fz ?

True Qutput

All Outputs may be tied togather

1o drive 8x16mA (eight 1.6mA F.0.}
or sach Quiput may drive separataly
ton 1.6mA F.O,

MNote:
Each 8231 has B data inputs which are not shawn.
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2-INPUT 4-BIT DIGITAL
MULTIPLEXERI 8233

DESCRIPTION

These devices are 2-input, 4-Bit Digital Multiplexers designed
for general purpose data-selection applications.

The 8233 features non-inverting data paths; and, the 8234
features inverting data paths.

The 8235 is designed for input tc adders, registers and
general paralleled data handling due to its capahility to
perform CONDITIONAL COMPLEMENTING {(TRUE/
COMPLEMENT). When the twa inputs for each bit position
{Ai, Bil are connected together, the f output will provide
either the True or Complernent of the input data. This

LOGIC DIAGRAM AND TRUTH TABLES

8234

DIGITAL 8000 SERIES TTL/MSI 8235

B,F,W PACKAGES

capability is especially useful far transferring data into par-
allel adders where both true data for adding or muktiplying
and also complemented data for subtracting or dividing are
needed,

The 8234 and 8235 designs have open collectar sutputs
which permit direct wiring to other open collector outputs
{cotlector logic) to viejd “free” four-bit words, As many as
one hundred four-bit words can be multiplexed by using
fifty 8234/82355 in the WIRED-AND mode.

The inhibit state Sp = S7 = 1 can be used to facilitate
transfaer operations in an arithmaetic section,

. ’QT?IH I:rnl‘z'l :rltﬂi Bli!‘iSl

8233 {ACTIVE PULL-UP}

. 8g 59 ¥
‘7 o |0 | B
1 0 A
Q 1 B
1 (1 ]o
3 ol
" ' Vee = (16)
GND = (B}
{ )} = Denotea Fin Numbers
8234 {OPEN COLLECTOR)
4y By Ay By Az 87 LEN T
a1k @izl giSl B8 Pl 113 Tnm 114
L
sm: { I i [ S0 | 51 | 1
'm L =
L] Q B
i a | A
ol 1 |8
|
@ T 112] M3 1 1 1
Ty # 1 iy
vog v {18
GNP = (8
[ | = Danotas Pin Numbers
8236 (OPEN COLLECTOR)
B By A B A B w
DI 0i2 9ial OB SI10 GI111 B{181 QLIAY
'8 e i S | 5 fn
"ﬁﬁ D': T 11 1T i3 0 | ApBp
] 1 By
1 ol &
1T 1] 1
& 0 i t13) Voo = (16)
[ f i s GND = {8)

i} = Denctes Fin Numbery
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DIGITAL 8000 SERIES TTL/MSI w 8233/34/35

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage}

i TEST CONDITIONS
LIMITS .
CHARACTERISTICS INPUTS OUTPUTS | NOTES
MiN, TYP. MAX. | UNITS AL B, 8g 5,

1" Qutput Voltage (8233} 26 a6 W 2.0V 2.0V 0.8v g.8v | -800uA &
.o Outpl..n Voltage (8233) 0.4 74 a.8v 2.0v 2.0v 0.8v 16mA 7
"0 Output Voltags (8234) 0.4 v ov 2.0V 0.8y 0.8v 16ma 7
“07 Qutput Voltaga (8236) 0.4 v 2.0v 2.0v 2.0V 0.8v 16mA 7
“1" Qutput Leakage Current

18234} 1 100 fIe 2.0V 2.0V 2.0v 2.0v 5.0V B
1" Qutput Leakage Current

15235} 100 WA 2.0v 2.0V 2.0v 2.0v 5.0V 8
0 Input Current

Ay -0.1 -1.6 A, 0.4y 4.6V oV

B, -1 -1.6 mA 4.5¥ 0.4y ov ov

Sg =01 -1.6 mA 0.4V

11 =01 -1.6 mA 0.4V
1" Input Current

A a6 KA 45V [ OV

B, a0 s ov 45V

Sg 40 1oy 4.8y

54 a0 1A 4.5V
input Yoltage Rating

AL 2.5 1 10mA ov

B, 5.5 W v 10ma,

Sg 6.5 W 10mA

8 9.5 v 10m#a,
Dutput Short Circuit Current

18233} -20 -10 ma S5V g av ov ov 10,11
Input Clarmp Voltage

A -15 v |-12ma

B, -18 v -12mA

Sp -1.5 v -12mA

5 -1.5 v -12mA
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DIGITAL 8000 SERJES TTL/MSI = 8233/34/35

Tp = 25°C and Voo =5.0v

TEET CONDITIONS
LIMITS
CHARACTERISTICS INPUTS OUTPUTS | HOTES
MIN, TYPR, MAX, | UNITS AL B, &g 8y

Power/Current

Consurption:

8233 200/38 | 252/48 | mW/imA ov o 10

8234 160431 | 210/40 | mWimA ov w 10

8236 230744 | 310/6% | mW/mA 4.5V 454 10
8233 Turn-On Times, t9n i

A Bl 16 25 ns .

Sgtof, 27 38 ns 9

Sywef, 27 38 ns g
8233 Turn-Off Times, t,¢

AL Botof, 18 25 ng 9

Sgtof, 27 38 ns

S tof, 27 38 ns )
8234 Turn-On Times, t on

Ap, B 10 £y 18 25 ns 9

S5g1ef, 27 38 s

Sywf, 27 38 ns 9
8234 Turn-0Ff Times, tye

A Bptof, 16 25 ns 9

Sptef, 27 38 ns g

Sy tof, 27 38 ns El
8236 Turn-On Times, t,

AL tof 16 25 ng k]

B, tof, 24 35 ne )

Sgtof, 27 38 ns )

Sy tof, 27 a8 ns o]
8235 Turn-OFf Times, t 4

Ajtef, 16 25 ns 9

B, tof, 24 36 ns 9

Sptof, 27 a8 ns |- I

'I_ Sytof, 27 38 ns -]

‘NOTES:

1. Al voltege messurements are retarenced 16 the ground termi- 7. Qutpur sink currant ls suppliad through a resistor 1o Vee.
nal. Terminals not specifically referenced are lafy alectricaily 6.  Connect an sxtrnal 1k £3% resistar ram Voo to the output
opan. for this test,

2. All rmgasurements are taksan with ground pin tied to zarg 9, Referance AC Test Clrcuit, Wavatorms and Tast Tablas.
volts. 10. Vo= 626V,

3. Posltive current ig defined ag Into tha tercninal raferanced. 1. Not mars then ons cutput should ba ehartad at & ime,

4. Pogitlva logic: "UP™" Leval = 1% "DOWN" Laval = ~0".

5, Procautionery mewsures should Le takan (o ensura currant

limiting in accordence with Absciute Maeximum Ratings
should tha lsclation dicdes become forwerd bissed.
6. Outputsgurce currant ivsuppliad thraugh o resistor 1o ground.
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DIGITAL 8000 SERIES TTLJM_S- m §233/34/35

SCHEMATIC DIAGRAMS
8233 (ACTIVE PULL-UP} 8234 (OPEN COLLECTOR}

§

£
y
HAH
L 4
g
I“__;‘-L

bH
|
5
:
|

-
3
NETY

G
-
]
]

K
HH
£ ¢
E

H7Y

]
1HH
E

MHPH

&
aHH
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DIGITAL 8000 SERIES TTL/MSI a 8233/34/35

SCHEMATIC DIAGRAMS (Cont’d)

PROPAGATION DELAY TEST TABLE

8236

< < <
E I T . SRV 2 g
% = 4
L]
1ot

|
1

w12

10061

e

&
-3

BT
bk

-
T

IR I ET ]

Ed
o
L
o i
-:g
i+

. 1.2H1¢

o
[l 2 Xl
k

1

b
&
o

O Ve

-

PHODUCT | PATH |PAHAMETER |51 |S2 |83 |Sa
ALL Agto fg %‘F a|b b ]|e
gggi Bg to fo E%f’lf- < a < 1]
gggi Spto fg :T:.rf‘]% b | b a | b
g;gi S o by :—;% b [ o c
8235 Bg to fo ;% cla|lc|b
8236 Boto fg ;% b |c ja b
8235 51 to fg E::f b b |c|a
ggg: ETRER ) :’% b C ] a

AC TEST FIGURE AND WAVEFORMS

A4 Ra
8233 = 84,517
B234
g23s | 3608 | 44an

T -

INPUT PULSE:
Amplitude = 2.6V
PW = 200ns

PRR = 1 MHz

tr =ty = Gns

PULSE REQUIREMENTS
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SilnpLics

QUAD EXCLUSIVE-OR
QUAD EXCLUSIVE-NOR

8241

DESCRIPTION

The 8241 contains four independent gating structures tec
perform the Exclusive-OR function on two input variahles.
The output of the 8241 employs the totem-pole structure
characteristic of TTL devices.

The 8242 contains four independent Exclusive-NOR gates

I.OGiC DIAGRAMS AND TRUTH TABLES

8242

AF W PACKAGES

DIGITAL 8000 SERIES TTL/MSI

which may be used to implement digital comparison
functions. The 8242 outputs are bare callector to facilitate
implementation of multiple-bit comparisons; a  4-bit
comparison 5 made by connecting the outputs of the four
independent gates togeiher.

8241 QUAD EXCLUSIVE - OR

Al B | f
o |o0o}o
110 |1
e 1 1
1|1 |0
Veg = (14)
GND = {7}

i §  =Denotes Pln Mumbers tor
14 Fin Dual-im=-Ling

Package
8242 4-BIT DIGITAL COMPARATOR
(OPEN COLLECTOR)
By A By By
[T B ] 2
- -1
! A B f
| o | o |1
| 1 c a
| a 1 o
f 1 1 1
; Voo = (14)
| GND = (7
i} =Denotos Pin Numbers for
_ - = - 14 Pin Dusl-in-Line
[£1] (3 LA Packega




DIGITAL 8000 SERIES TTL/MSI = 8241/42

ELECTRICAL CHARACTERISTICS {Over Recommended Operating Temperature And Voltage) {8241)
LIMITS TEST CONDITIONS
CHARACTERISTICS INPUTS NOTES
MIN. TYP. MAX, UNITS - QUTPUTS
A B
Output “1" Voltage 26 35 v 2.0 0.8 —BOOuA 7
Output “0" Voitage 0.4 v 2.0 20 1BmA 8
Input 1% Current 80 A a5 4.5V 1
input 0" Current 0.1 -3.2 mA 04 0.4 12
Pawaer{Current Consumption 226/42.4 | 300/57. mwW/ima 3
Gutput Short Circuit Current =20 70 mA av 613
Input Voltags Rating
A Input 5.6 v 10mA oy
8 input 5.5 v Qv 10mA
Ta = 26°C and Ve = 5.0V {8241}
LIMITS TEST CONDITIONS
CHARACTERISTICS INPUTS NOTES
. MIN. TYP. MAX. UNITS DUTPUTS
A B
tan 17 23 n
Propagation Dalay )
Loff 1 17 ng
ELECTRICAL CHARACTERISTICS (Over Recommended QOperating Temperature And Voltage) {8242}
LIMITS TEST CONDITIONS
CHARACTERISTICS INPUTS NOTES
MIN. TYP. MAX. UNITS OuUTPUT
A B
Curput 1" Leakags Currant 26 I 20 20 10
Dutput '0F' Voltage 04 v 20 0.8 25mA 8
Input *1** Currant 80 uA 4.5 4.5V 1
Inpute "0 Current -0 -3.2 mA 0.4 0.4 12
Power fGurrent Consumption 170/32 260/47.6 | - mW/maA 0.4 0.4 13
Input Voltags Aating
A Input 5.5 v 10ma av
B Input 5.5 v ov 10mA 10
Tp = 25°C and Vg = 6.0V (8242}
LIMITS TEST CONDITIONS
CHARACTERISTICS INPUTS INPUTS
MEN, TYP. MAX, UNITS a s OUTPUTS
inverting Path t . 12 20 ns
1
i 14 23 ns
) Propagation Dalay Nen-Inverting Path ‘:m 14 b1 e 9
Tofr i 28 0k
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DIGITAL 8000 SERIES TTL/MS| = 8241!'42

NOTES:

. All valtage measyraments ara reéfarenced to the ground verminsl,

Tarrminals nat specifically referenced are left stoctrically open.
All massuramaents ara taken with ground pin tied to zero volts,

. Peaitlve currant flow Iy dafined as into ths tarminal referanced.

Fasitiva NAND lagic definltlon:

LR Laval = #1*, “DOWN" Level = “0".

Pracautlonary measures shoukd be taken to ensura current limly
ing In sccordanca with Absolute Maximum Ratings should the
isclation dicdes bacome forward bissad,

. Notmors than one output should ba shorted at a time.
. CQutput source cyrrent in suppllad through a réslster 10 ground.

SCHEMATIC DIAGRAMS

Qutput sink currént is supplied thraugh # rasistor 1o VCC'

Refer 10 AC Test Flgurs and wavetorms,

Connect an wxternal 1K %1% resistar from Voo 1o the output
tarminal for this tasr.

A snd B are tested ssparstaly. Whan A in 4.6V, B Is 0V, and
vice varma,

A and B are testad gaparately. When A is 0.4V, B s 525V,
and vich varsa.

Vg = B.26V.

-8241

L
K. :.‘K :: L2

A D

AR

—t

W
)|

8242 (OPEN COLLECTOR}

1.2%

A G

B O

AAN,

Wi

AAA

W

L
|
1.
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DIGITAL 8000 SERIES TTL/MSI m 8241/42

AC TEST FIGURE AND WAVEFORMS

INFUT

FULSE GERERATOR

UNIT UNDEA TEST

QUTPUT L/

NOTE 1

-3

NOTE:
1. B304 reslstor connectad for 8242 anly.
2. 6kii and 30pF Inciudes jig and scope. =

30pF

l

NON-INVERTING PATHS

PROPAGATION DELAY WAVEFORMS

INVERTING PATHS

[+

L] --1:"1F'V- 16y
N

i

TYPICAL APPLICATIONS

EQUALITY GATE USED FOR COMPARISON

1" = WORDS ARE EQUAL

Vg 8242

PARITY GENERATOR/TESTER

e .
hpam) >

) )
B
no I

14 8241

PARITY
ar

234
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8-BIT POSITION
SCALER

8243

DESCRIPTION

The 8243 &-Bit Position Scaler is an MS) array of approxi-
mately 70 gate complexity. The primary function of the
3243 is to scale (or shift) data bit positions by a selection -
of a 3-bit binary setector code.

The most significant bit input {7} may be shifted 8
positions 1o the least significant bit output {0g). At zero
shift, or scale select, all eight input data bits are transferred
and inverted 1o their respective outputs, (lg to Qg, I1 to
Q1. 12 1o 02, etc.) At a shift, or scale select, of one, each
input bit (Iq) will shift to the next lower output Dit {0n-7).

N,F.0 PACKAGES

DIGITAL 8000 SERIES TTL/MSI

The B243's advantages over shift registers are the speed of
operation and lower complexity of external logic required
to effect a scale function. The speed of the B243 Scaler is a
function of gate propogation datays—the speed of eguivalent
shift repisters is the time for clock periods plus the propaga-
tion delay to effect a scale function.

The 8243 is provided with open collactor outputs to provide
expansion to larger scaling functions. Data input logic zero
lpading is yeduced to less than —100uA when the unit is

See truth table for other shift codes. disabled.
LOGIC DIAGRAM AND TRUTH TABLE
Voo = 124) b k] 1 ?5 3 k] ! ]
GND = (12}
{ | = Denoids Pin Numbars
zz | +4—
b P 1 =" -+ —— 1 {17 |
il |,
d &
L I L 1 i !I | I _! 1 _|L'
: . 00
"“"'.'.°_{>°_EE__%” il N Y T T
S S SASN SN S NSRS
EHARLEy ': ® s ': '.: ': Y ':1
NOTE: Afl inputs have diode clamps.
ENABLE 1 |
INHIBIT Taz % | & 5, ]. O | & | o3 | 93| 04 | o ! ie" o _l
o 1 o 0 o 7 i T, Ty T g ! Ts T
a 1 1 0 ] I T T3 T g T I 1
o 1 Q 1 [1] T? T3 Tq TG Tﬁ T, 1 1
] 1 1 1 0 Ty T, Ty 15 I 1 1 1
a 1 0 0 1 Ty Tg 1A T i 1 1 1
o 1 1 Q 1 T5 Tﬁ | T? 1 1 1 1 1
o 1 1] 1 [ t Is T | 1 =1 1 1 1 1
a 1 1 1 1 ] ] 1 1 1 i 1 1
f ! ‘
i x X X X 1 1 1 1 1 i 1 1
x 0 % x | ox 3 vl 1 1 i 1 1
L % SIS () I 1
X Indigcatas wlther lggle 17 or logie 0" may he presant,




DIGITAL 8000 SERIES TTL/MS) » 8243

ELECTRICAL CHARACTERISTICS (Qver Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS ENABLE . ROTES
MIN. | TYP, | MAX. JUNITS| 1, | Sg [ 85 | S; |Taaz  {INHIBIT | QUTPUTS

1*" Qutput Leakage Current 150 LA 0.3v * * . 2.0V 0.8v 7
“0” Qutput Voltage 0.4 v 2.0v » * * 20V 0.8V 12.8ma 7
07" {nput Currant .

Data In {Disabled) =100 fTr.y 0.4v 0.8V 2.0v

Data In {Enabled} -0.1 -1.6 | mA 0.4V | 0.8V 2.0V 0.BY

Select 5, -0.1 -1.8 ma 04V 04y | 04v

inhibit -0.1 -1.6 mA G.av 0.4v

Enable 1 & 2 -0 -16 ma, 0.4V 4.5v 1
“1** Ingut Current

Oata In 80 WA a.5v 24V 20V

Salect 5, 40 wh 4.8v 45V | 45V

inhibit 40 HA 2.0V 4.5V

Enable 1 & 2 40 wh 4.5V 12

—_—l
Ta=26"Cand Voo = B.OV
LIMITS TEST CONRMTIONS
CHARACTERISTICS ENABLE NOTES
MIN. | TYP. | MAX. UNITS] !“ So 51 52 w2 INHIBIT | OUTPUTS

Propagation Delay

Data In 20 32 | ns 2,1G

Gelect 5, 30 40 | ns

Inhikit 25 35 | ns

Ensble 1 & 2 30 45 ng
Pawar/Current 354 B0G/ | e/ 13

Consumption 60 75.2 | mA
Input Voltage fating 5.5 10mA | 10mA [10mA [ 10mA | 10mA 10mA

NOTES:

1. All yoltaga messuremants are reforanced o tha ground G, Qutput slak current is supplied through a resistor to V...
1erminal. Terminals not speclficelly refersncad are laft 7. Connect an axtarnal 1k rasistor frem VCC tn tha outEEt
slectrically apen. terminal far this tast,

2. All measursmants sra taken with ground pin tied 1o 2ero volts. a. WManufacturer resarves tha right to maks dazign and process

3. Fosltlve currant is definad as Intoe the terminal raferanced. hanges and impr

4.  Positlve NAND logle definltion: 9, Reter to AC Test fiures,

CUPY Cavel = <17, “DOWN'" Leval = 0", 10. Iy 07" thrashoid 0.7 volts for S8243,

5. Fracautionary meassures should ba tskan ¢ ansures gurrent 1. input under tast gt 0.4, othar Enable |nput tled to VCC'
limiting in accardance with Absoluts Maximum Aatings should 12. Input under tast at 4.6V, othar Enable Input, 0 volts.
the isoletlon diodes beceme forwerd biased. 13. Yoo = B.25V.

AC TEST FIGURES AND WAVEFORMS

PROPAGATION DELAY, ENABLE TO OUTPUT

S0V

2By

S000

IN 916

~—--TOOUTPUTS

i L

24pF S

s

ENy
nH g %y %7 gND

3
F

] FIGURE 1

ENABLE 15V 16Y
'
! I

| - I
15V i
1
—aed Ko Lw—
I

auTRur | 15v

|
—": :"—‘olf

INPUT PULSE:

Amplitude = 2.8V

F¥Y = 100ns @ 50% Points

PAR = EMHz

tr = tf = Bns [10% 1o S50% Points)

NOTE:
Enableq with Enablag 8t Vg or
Enabiey with Enableq at Y.
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DIGITAL 8000 SERIES TTL/MSI = 8243

AC TEST FIGURES AND WAVEFORMS (Cont'd)
PROPAGATION DELAY, DATA INPUT TO DATA QUTPUT

GOV
7
v \ 18y
EN Yee ¥ : l "
k || 1.6v AT
Bz INg18 roo Il
— g 4800 —aet bgp — b Talf
I % K 20¢
FULSE . 5q 3
[GENERATORY . 2pF == ) %
e
(1) L s, I_
WH o GNp INFLUT PULSE:
= = Amplitude = 2.6V
PW = 100ns & 50% Points
PRAA = BMHz
= tr = +f = 6ng (10% to S0% Polnts)
FIGURE 2
PROPAGATION DELAY, DATA SELECT TO CUTPUT
5OV

" .
L sov [ 1BV
— En, 2 4 ;

IN 916 Tt T gn

._._.._‘ —h O 2BV
FULEE &

EENERMOR' ‘% i 240F £k

] —1 5

13

IKH D INPUT PLULSE:
= A Amplitude = 2,6V
FRA = GMHz
PW = 100ns & 60% Pointy
= tr = tf = Bns {10% to 90% Points)

FIGURE 3
PROPAGATION DELAY, DATA SELECT TO QUTPUT

<
g
£
2
Z

—ael Ton ba— — b iy
BNy
) wnn NG 1!:m .
Iy % K —AAA—C 2.8V
PULSE . s
laEnERATOR] ° HpF — Sox
s,
1
B L1, J_ .
' ann 1 INPUT PULSE:
= = Amplitude = 2.6V
l : FRR = SMHz

PW = 100ns & BO% Polnte
1r = of = Sna (10% w 90% Points)

FIGURE 4
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DIGITAL 8000 SERIES TTL/MSI w 8243

TYPICAL APPLICATIONS
ONE TO EIGHT LINE DEMULTIPLEXER
Voo
O Op Oy By By 07 09 Iy
ENABLE 1 o
1263
ENABLE 2 87 bty - SELECT LINES
INHIBIT Sor—o
Jg‘_- 4 lg 15 1g iz 12 1y 1y
DATA
3 BiT BINARY CODE QUTPUTS
SCALE SELECT 82 -7 Sy Og Oq [+ O3 Qg Oy Og 0y
o 0 ] 0 Cata Data Dats Data Data Data Data Data
1 0 a 1 Data Data Data Data Data Data Data 1
2 0 1 0 Data Duta Data Deta Data Data 1 t
3 0 1 1 Cata Cata Data Data Date 1 i 1
4 1 0 0 Data Data Dara Data 1 1 t 1
[ 1 0 1 Data Data Data 1 1 1 1 1
6 1 1 0 Data Data i 1 1 1 1 1
7 1 1 1 Data 1 1 1 1 1 i 1
BI-DIRECTIONAL 8-FOSITION SHIFTER
SCALE QUTPUTS
FACTOR |1 2 3 4 6§ 6 7
0 ABCDEF G| SCALE
! 1 1 ABCDE F| RIGHT
2 11 ABCDE
CUTPUTS 3 111 ARBCD
123 4§56 6 7 4 1111 ABC
[+ B IR I e -] 11111 AB)| SCALE=0O
4] P11 11 A AROUND =0
7 11411111
SCALE- AQUTPUTS
FACTOR 1 234586 7
| l a A 8 CDEFAG SCALE
07 by Og Oy O3 Oy Oy By 07 0g 9 0y 03 05 Dy Op ] B CDETFGI1 LEFT
ENABLE 1 ENABLE 1 2 CDEFGI1TI1
ENABLE 2 ENABLE 2 3 CEFG1 1 1
INHIBIT INHIBIT 2 EEGI 1 9 1
L] 5z
s o 5 F G191 1 1 SCALE=1
5 E 6 G111 1111 ARQUND =D
17 g lg la by lz 14 ln Thlelalalah by 7 1111111
I = |
SCALE OUTPUTS
FACTOR |1 2 3 4 6 & 7
0 A B CDEF (G| SCALE
1 GABGCDETF RIGHT
2 FGABCUDE/| &AROUND
3 EFGARCD
do0cded é@ ) 4 DEFGABC
AETTDEFE Pro— 5 CDEFGAGB| SCALE=0
weors | —] 8 BCDEFGA| ARDUND-1
SCALE 7 ABCDETFG
RIGHT/LEFT 1
zﬂmz;L:E SCALE OUTPUTS
FACTOR FACTOR |1 2 3 4 5 6 7
o] A B C DEF G| SCALE
ARGUND 1 B C ODEF G A | LEFT
2 CDEF G AB & ARCUND
3 DEFGABGC
4 EFGABCD
5 F GABCDE /| SCALE=1
6 GABCDEF AROUND =1
7 ABCDETFG
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BINARY-TO-OCTAL DECODER
BCD-T0-DECIMAL DECODER

DESCRIPTION )
The 8250, 8251 and 8262 are gate arrays for decoding and
logic conversion applications,

The 8250 converts 3 lines of input to a one-ot-sight out-
put. The fourth input line {D} is utilized as an inhibit w0
allow use in larger decoding networks.

The 8251 and B252 convert a 4 line input code {with

LOGIC DIAGRAMS

A,FW PACKAGES FOR 8260
B,F W PACKAGES FOR 8261

DIGITAL 8000 SERIES TTL/MSI

1-2-4-8 weighting) to a ons-of-ten output as shown in
the Truth Table,

Tha 8252 is a direct replacement for the 8301 with alt
outputs being forced high when a binary code greater than
nine is apptied 1o the inputs.

The selected output is a logic 0"

8250

112
A
11 ==

nm

.

ng

311

:
;

g
B

—ili

1

!

1
smfé

;

&

Voo™ 114)

BND = (7]

I 7 = Denotes Pin Numbers tar
14 Pin Dual-in=Lina Package

8261/8252

=%
mr! ) —>o ._..__i}’_'“

Y
v

| 3
i

a
18

[
L 13
"

7

Vcc = {16}
GND = 18}
{ 1= Dencotes Fin Numbers for

*Connactlons mads on 8252 only
16 Fin Duslein=Lins Fackage

TRUTH TABLE

QUTPUT STATES
INPUT STATE 8250 8251 8262
A B c o o 1 2 3 rl g 6 7 8 2 8 9
0 0 0 0 0 1 1 1 4 1 1 1 1 1 1 1
1 0 0 0 1 i 1 1 1 1 1 1 1 1 1 1
a 1 0 0 1 1 0 1 1 1 1 1 1 i 1 1
1 1 0 0 1 1 1 a 1 1 1 1 1 1 1 1
0 e 1 0 1 1 1 1 o 1 1 1 1 1 1 1
i o 1 0 1 1 1 1 1 0 1 1 1 1 1 1
0 1 1 0 1 1 1 1 1 1 o 1 1 1 1 1
1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1
o 0 0 1 1 1 1 1 1 1 1 1 o 1 0 1
1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 0
0 1 o 1 1 1 1 1 1 1 1 1 0 1 1 i
1 1 a 1 1 1 1 1 1 1 1 1 1 8 i 1
[1] o 1 1 1 1 1 1 1 1 1 1 0 1 1 1
1 0 1 1 1 1 1 1 1 1 1 1 1 L H 1 i
o 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 i
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ELECTRICAL CHARACTERISTICS {Over Recommended Qperating Temperaturs And Voltage}

LIMITS
CHARACTERISTICS a B c D OQUTPUTS | NOTES
MIN. TYP. MAX. | UNITS
3" Qutput Voltage 26 3.5 v -8G0us | 6,10
“G” Output Voitage 0.4 A 16mA | 7,10
17 Input Current
A B CD 40 iz 4.5V 4.5v 4.5V 4.5V
Q" tnput Current
A, B, C 18250, 8251) -01 -1.2 mi G4y a4y 0.4V
A.B,C, DI8252) -0.1 -1.8 | mA 0.4V 0.4v 0.4y G4v
D {8251 Oniy) -0.1 -1.2 ‘ m 04V
D (8250 Oniy} -0.1 10 | ma 0.4V
Ta=25°Cand Ve = 5.0V
LIMITE
CHARACTERISTICS A B c DO | OUTPUTS | NOTES
MIN, TYP, MAX, | UNITS
Turn-on Daley 1, 20 35 ng 8
Turn-off Delay 1,4 20 35 ns 8
Power{Curvent Consumnption
B251 Qnly) i36/25.7 mW/mA| 5.25Vv | 525V 5.25V ov 1
{8250 Only) 125/23.8| mW/mA | 525V | 5.26V .20V av 1
Input Yolage Rating 5.5 v 10mA [ 10mA | 10mA | 10mA
Output Short Circuit Currant
Qutpues 1 thru 9 -10 55 i, oV oV oV av av a1
Output O =10 BB md 5.0V oV ov ov oy 4.1
NOTES:
1. All voltege messuremants are réferenced ta the ground term- [:8 Qutput source current is supplied through s resistor to
inal. Terminals not specifically referanced are left alectrically ground.
open. 7. Ouytput sink current I3 supplied through a rasistor ta VCC'
2 All measurameants are taken with ground phn tied to zaro B, Rafer to AC Tas Flguras and wavaforms.
wvalts, 9, Manufacturer reserves the right to meke design and process
3. Positive currant flow i3 defined a8 inta the terminal refer- charges and improvements,
anced. 10. tnputs for 17 and "D output voltage test is per TRUTH
4. Pasitive logle definitlon: table with threshold levels of Q.BV for logical 0% and
CUPT Leval m 1Y, DOWNY Lavel = 07 2,0V for logical 7',
5. Precautionary measures shouid be taken to sensura currant 1. Not more than ane sutput should bs shortad at  time.
lirmiting in accordance with Absolute Meximurn Ratings
should the izolation diades hecome forward biased. 12, Yo ® 5.268 volts.
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SCHEMATIC DIAGRAM

ag

AC TEST FIGURE AND WAVEFORMS

7% CONNECTED ON 8252 ONLY

TURN-ON DELAY (t,,,)

INPUT Ivcc

PULSE
GEN.

.11t

]
)
=0
e
o
* c —o:
—0—r 0
}- I 5
| 2 o
= "o

FIGURE 1

TURN-OFF DELAY (tqof)

OUTPUT

FIGURE 2
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DIGITAL 8000 SERIES TTL/MSI w 8250/51/52

TYPICAL APPLICATIONS

ONE-OF-10 DECODER

D—eiae
Veo
CLOCK Oy

STROBE

S

DECADE COLWTER 8280

I jcﬂ A D

BCD-TO-DECIMAL DECODER 8251

7

I

v
CONTROL LINES

EINARY NUMBER

l“m By it ity Eva Finl

Pl LI 23 Fe ? INHIBIT

1.r

5260
-

—~

ONE-OF-64 DECODER

i T T 3 = ] i
L] ] 1] A H C A B E B G O A B & D A B C D A 1] A H D
B250 2280 B2B0 4250 B250 BZB0 2250
34687 234587 123468487 0123248547 1 A7 0134687 d1234 587 D|234557

iy T

=
2
¥
moe—ge
o
e

Fro—gh:

OOpT T

;Iglgzy
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'ARITHMETIC
LOGIC ELEMENT

8260

DESCRIPTION

The 8260 Arithmatic Logic Element is 3 monolithic gate ar-
ray incorporating four fuli-adders structured n a logk-
ahead mode. The device may be used as four mutually
independent exclusive NOR or AND gates hy proper ad-
dressing of the inhibit lines,

As a four-bit adder, the 8260 permits high speed parallel
addition of four sets of data and features bath simultaneous
addition on a character to character and on a bit to bit basis

LOGIC DIAGRAM

N.F,Q PACKAGES

DIGITAL 8000 SERIES TTL/MSI

within the package.

Whan true input variables are used, the true sum is formed
at the f output. Inverted input variables produce the com-
plement of the sum of the true variables.

The carry-outs available are: Internalty Generated (Cg);
Propagated th}; and Ripple (Cg). This gives the B260
complete flexibility when used in Ripple Carry or Anti-
cipated Carry Adder Systems.

Hy ¥y b ¥
123 122 e 2ol

3 3
e g 3] nun

X, Y. L) ¥y

12

Voo = {14}

GND = 112)

{ )} = Denoves Pln Numbare

A and B rafer to Functional Bleck Diagram ¢n page 64.

Cin
{3 1
It
15t clN
18
7y %

o J L, L L Al AL L-|| L.. il 1
Ay By Ay Ay By
] 8l {1 te 0 BTN u:m.L
fy 1y

W Ep Ca o




PIGITAL 8000 SERIES TTL/MS! w 8260

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

TEST CONDITIONS T
LIMITS ouTPU
CHARACTERISTICE INPUT TERMINALS TERMINALS NOTES
MIN. | TYP. | MAX.| UNITS | X, | ¥, | Ciy | Siun |Einn| Cp | Ca | CR | fn
1" Output Voltage 26 35 v 2.0 240 |20 20 2.0 -80D | -800 | -B00 1
pA| pA [ ud
0" Output Voltage
foe O and Cp 0.4 v 0.8 03 |08 08 0.8 96| 96 | 96 2
. c 0.4 v 2.0 20 |20 2.0 20 |16 ma | mA | mA 2
“0" Input Currant ma
X and Cyy -1 -3.2 m#A, 04 | 9.26 0.4
Y -0.1 -3.2 mA, 525 | 04
EipH 8 Cypyq. through C g -1 -1.6 mA 04 0.4 3
1" Input Current
xn and C|NH 80 rh 4.5 ov 4.5
¥ 80 BA av 4.5
EinH & C)pyq. through Cyye an | uA 4.5 4.5 4
Input Voltage Aating
Hpand Cypypy 5.5 ¥ 10maA | OV 10mA,
Yo b.5 v oV | 10mA
E|NH & C|N1‘ through C|~5 5.5 ' 10mA,| A 4
480y 600/ min¢
"
Power/Currmt Consumption 762 | 1141 | mA
[
Ta=25"Cand Vpg = 5.0V
LIMITS TEST CONDITIONS QUTPUT
CHARACTERISTICS INPUT TERMINALS TERMINALS NOTES
[ MIN-| TYP. MAX.| UNITS | Xp | Y | Con | v | Ein | €p | Sa | G| T
Propagation Delay
X Ypand Oy 10 Cpy 14 20 ns 12
Xy and ¥, to Cp and Cgy 14 0 ns 12
X oand ¥ to Fy 24 33 ng 12
Cyp to f, 14 22 ng 12
Qutput Short Circuit Current
fo Cgand Cq =20 =70 mA 5.0 5.0 5.0 5.0 5.0 oV | OV | OV 10, M1
Cp =30 -80 mA oy ov 10,11
MOTES: 8.  Positive iogic detinltion:
1. Output source current |3 suppliad through a resistor to TP Leval = 117, U DOWN Leval =0,
ground. a, Pracautionary mesturss shauid be taken (O ensure curréent
2. Qutput sink current fs suppliad thraugh A resistor to VCC‘ limiting in accordance with Absoiute Mdkimum Ratings
3. When testing for separats C, [nputs, tle tha remaining should the [solstion diodaes hecoma forward bissed.
Cypy Inputs 10 Voo 10.  Not mara than one output should be shorted et a time.
4. When testing for separava C, [nputs, te the remaining 1%. VCC = 5,25V,
C)py inputs 10 ground. 12.  Rafer to AC test figure and waveforms.
. Keap unusad Inputs tied to VCC unless otherwize spaciffed.
6. All valtage messurements are rafarenced to
the ground terminal.
7 Positlve current flow is dafined as Intn tha teérminal referanced.
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SCHEMAT!C DIAGRAM

Ta
oy
.

<
B260-4 BIT ADDER
Vcc‘ Pin 24
GHD = Fin 12
All inputs have eismp diodes.

ING
Cing
Cinz
Cinz
Cint




DIGITAL 8000 SERIES TTL./MSI = 8260

MODE OF OPERATION

Least Significant CONTROLS
INPUTS Cininputatobe® [ Gy Ejyyy '
Xn' ¥n 0 0 o b Add
0 0 t - - Mot Used
[+] 1 0 {%n¥n [Coincidence
+Xn¥n
[¢] 1 1 Xn¥n AND
K ¥, 1 o o | I, Add
1 0 1 - Mot Used
1 1 1} En?n Coincidence
+X ¥
1 1 1 |X,¥n| AnND
*Leogtt significant of @ “Multipia Package” addar systam.
FUNCTIONAL BELOCK DIAGRAM
G Cinn Ay¥y Ag¥z Ag¥y X ¥e Epm
29 96 g0
.
TRANSFER TEAM

LOOK=AHEAD 3
CARAY TEAM

4
E
3

WY, OR X, ¥,

!

ta

TRUTH TABLES

CiNH=1——®» 4, =1
C}NH=D_'AHE'-—1
O AT Ay X3 YylAz A2 Xz YolAz Aa X3 Yzla, [ Xy Yn|B
0o 0 G 0 (0 0 0 0 |o ¢ 0 0 (0 o o o i
1|1 o @ 1 |0 o 0 v |o o 0 1 (D o o {0
¢ 1 oo o 1 o0 |0 ¢ 1 00 0 1 0 |o
o 1 11 o 1 t 1 o 1 1 |1 [+] 11 |1
1 0 0|0 1 0 0 |o 1 0 0 |0 1 ¢ o lo
1 0 1 | 10 1 1 10 1 |1 1 o 110
11 0 |1 IR B O B 1 1 D |1 1 1 0|0
11 1 |1 1 1 1 11 11 1 |1 1 101 |1
| ! i
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AC TEST FIGURE AND WAVEFORMS

e

o
£ dCmH Einn

NOTE: Scopa tarminals to be = %" friém Package Pins.

INPUT A7 BNG A 8 c o
1.._1,_..I ey W
AN = . = e
YR} g 1 — “—' ‘an |"-' | by | et T e —-| ol |-—
ouT A aut
™Y 23m - T / N out
P = Gl Q
1= 1MHz
b
SWITCH POSITION
STER OELAY WAVEFORM
KO, FROM TO DRIVEN OTHER INFUTS TYPE
NPUTS
1l Y| %] Y2 I *3 | Y3 | Xa | Ya | % |Biwn |Biwn
Xnto Cp AR
1 of 2 2|l vz v e [ ]z |2 2 |2
| Xpvo Cp | =N
¥nte L [ A8
2 o i H 1z | vy je2 ]2 |2 j2
Y10 Cp | C.D
3 K ¥ 10 5 2 1 1 1] 1 1 I [ [ 1 1 AR
3 CiNtoCa 2 2 [ 22212 [2]2]2]2 2 |2 X
[ Crpy to fy z 1 2 1 4 2 1 2 1 2 ] 2 2 co
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TYPICAL APPLICATIONS

The B2G0 contarng the control logle nacessary o allow aperation
55 B gendral purpése arithrmatle logic device. Below, the Internal
inhibited to effect Exclusive-NOR or coincidenca
oparation. The 8360 may glea be operated s four independent

carrles  arg

AND gotes to |mglament masking and similar raguirements aof
mlera-programiming.

Tha Rippla Adder Systemn s the simplast but also tho slawest appll-
cation af the B2E0. The typical total addition time {input 10 sum
output for 12-blt ripple adder is 42nsl.

FOQUR-BIT COMPARATOR

Vee Ay By Az By Ay By Ay By
Cinm
026
Einn
iy ty 1y

Yg¥ w 5 =@

RIPPLE ADDER SYSTEM
GiN G 1Ny Cg Cin 1
1O 6260 B260 B260
Sins Sh [Cin2 Cn Oing

*Tied to Vor it Not-True tnputs Are Used, Otherwise to Ground.

The Fast Adder Systern provides compléta carry look-shead addi-
tion for words to 24 bits in length and is the fostest epplication of

the 8260 units, The typical rotal additian time for a 24 bit fast
adder s 42ns,

24-BIT FAST ADDER SYSTEM

K Ky X3 X

¥y ¥z Y3 ¥y

{TIfye

Ca1 Caz Cay Sa4 Cas
=T8T Cg Cina S5 L UR] S Gy Ciny 6y i s
0 B Cy Cinz E280 o Bz Eeo Cinz 4260 SNz B260 —{Cnz B280
Cing Cpg Tpy [ —{Cog
o fofp iy g
p— Fy9zF2 Cea
6201 Cg L
T | [
G
l T Cep
a e Cpp———
[ ] [ [
ﬂ.‘ Py By Py05PyG, Py Crs
“ w281 o

*Tiad to Voo if Not-Trua Inputs Are Used, Otherwise 1o Ground.
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FAST CARRY
EXTENDER

8261

DESCRIPTION

The 8261 Fast Carry Extender is a monolithic gate array
designed specifically to be used in conjunction with the
8260 Arithmetic Logic element. A 8260/8261 combination
facilitates the implementation of the look-ahead technigue
in adder systems, thus considerably improving propagation
times. The circuit structure of this array is of the familiar
TTL type.

ELECTRICAL CHARACTERISTICS {Cver Recommended Qperating Temperature And Yoltage}

AF W PACKAGES

DIGITAL 8000 SERIES TTL/MSI
LOGIC DIAGRAM

Py Pg Py Py Py
L - <
AR aafvztea Jeer Josm
1z ool -
[}
AT
e
™\ 18
St L__F e
IJ
9.0 | }.. 3 Ve = (14)
F GND = (7}
t } = Denotes
PIn Numbers far

a .
40 | )’ D 14 Pln Dual-In-Lina

Package

TEST CONDITIONS
LiIMITS
CHARACTERISTICS DRIVEN INFUTS | OTHER INPUTS | OUTPUTS | NOTES
MIN, TYP. | MAX. | UnITS | G,AB P GAB P
“1" Output Voltags 2.6 25 v 2.0v -800us 6
0" Qutput Vipitape G4 \' a.8v 4.75V 470y 8.6mA ?
“4'" Input Current
G Input 40 nA 4.5V A =0V
Aand B Inputs 40 1T 45v Gy=0W
Py Input an A 4.5Y oV
Py Input 80 BA 4.6V ay
P4 Input 120 A 4.5V av
Py and Pg Inputs 1680 nA 4.6V v
“D Input Current
G, Aand B -1.8 maA 0.4V 5.25V
P‘I Input -1.8 mA 0.4y oV 5,25V
Py Input -3.2 ma O.4av v 526V
P Input 4.8 maA 0.4v ov 526V
P4 and P5 Inputs -54 ma, 04V ov B.25V
PowerfCurrent Consumpticn 115/22 | 15830 |mW/mA 5.2bV ov 10
input Voltags Rating 5.5 v 10mA | 10ma - o ayv
Ta =25°Cand Vo = 5.0V
TEST CONDITIONS
LIMITS
CHARACTERISTICS DRIVEN INpUTS | OTHER INPUTS | OUFFPUTS | NOTES
MIN, TYP. MAX, [UNITS | G AB P a,AB P
Turn-on Delay, 1.,
GtoCg 6 25 ns 8
Pto Cg 13 25 ns a8
Turn-off Delsy, t 4
Gwlg 16 23 ns 8
"Pto Cg 9 15 ng 8
Qutput Short Circuit
Current -20 =70 ma, B.OV ov ov 10
i
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DIGITAL 8000 SERIES TTL/MSI m 8261

NOTES:

1.

2,

Lol

Al voltags and current measurgmente are refargncad to tha
proung tarminal, Input tarminale not specifically referenced
are tiad to VCC‘

AN meassurements are taken with ground pin tled to zero
volts. -

Paositive current flow lndefinad as into the terminal referenced.
Positive logic deflnitlon;

“UP* Level = 1™, *DOWN" Lavel = 0.

Pracautionary messuras should ke taken 1o ansure currant
ilmiting in accordance with Absolute Maximum Ratings
thoulc the [spistion diodes become forward biased.

SCHEMATIC DIAGRAM

Output wource currant v supplisd through 2 resister to
pround.

Cutput sink current is supplied through a tesistar 10 Ve,
Refar to AC Tast Figure.

Input “0" thrasholds for P, through Py inputs are guarantead
1o be 0.7 volts,

Voo = 528V,
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AC TEST FIGURE AND WAVEFORMS

Veo L}

LQ__
INFUT
A

3

1
"
2
—
o3
4
o—u—]. a!
5
ONE CIRCNT

vee T %
PEF LINE

o—|o,
1
IHFUT
Fa

T
2
r{ i)
BOT
Veo

—2

INPUT AT BHEG

|..—tp—..l .8y
R TEST TABLE '-‘v-_.\_/——
PN | INPUT
REsIGNATION ] G | Ga T Fa ] WAVEFORM YR, % -

) Gy o
; 1 PULSE il 1 T 1 =1 > 3m
| z j 1_|PUSE] 1 | 1 "m‘: S0n
L2 —t .y _Ienee [ L v [ % T -
[ 4 1™ 1 FOLEE | 1 AB = Wz
! B [ [] 1 | PULSE 1
’ [ T 1 il 11 [PagE|
[ 7 | z 2 2 z 2 Jrus] cp
A [
N
N [ i’
---l ton |- —tn| topp | —
aur r —

Qur
[+
- L_\_
A, Posltlon 1 on sl switchas provides s logical ~17, "\'—4__—
—

4
Foultlon 2 on all switchas provides o logica} "'0" fon |"' —"l ol
whan input signal Is not prasent. ouT J— N
A. Al massuramants ara mada at 1.5 volts aval, ouv

A
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TYPICAL APPLICATION

-

G
¢
E a1 N
Pz G2 Py
Cay Cp3 Cay Cp2 Ca1
Ciya g LY ta CiN 1 B Gy
8260 B260 5260 az60
Bz [ tr Cinz Ca Cina Cr CiNg
tﬁ!

16 BIT, Ty = 420, tvplcal Fast Adder System (5 packages)
“Tiad te Voe if nat-true inputs sre used, otherwise 10 ground. Unusad 8261 pins should be tisd to Voo,




SiNDLicS

9-BIT PARITY GENERATOR
AND CHECKER

8262

DESCRIPTION

The B262 S9-1nput Parity Genevator/Parity Checker is a
versatile MSI device commonly used 1o detect errors in data
transmission or in data retrieval. Two outputs (EVEN and
ODD} are provided for versatility, An INHIBIT input is
provided to disable both outputs of the 8262, (A logic 1 on
the INHIBIT input forces both outputs to a togic 0).

LOGIC DIAGRAM

AFWPACKAGES

DIGITAL 800G SERIES TTL/MSI

When used as a Parity Generator, the 8262 supplies a parity
bit which is transmitted together with the data word.

At the receiving end, the 8262 acts as a Parity Checker and
indicates that data has been received correctly or that an
error has been detected.

Vepe = U14)
GHND = (7]
{ | = Denotes Fin Numbers for

Cdd =

Even =

14=-Pin Dual-in=Lina Package

LOGIC EQUATIONS:

Py &Py $93mp4®p5$p3ap, (i)pB{Bpg

o INHIBIT
181

EVEN QUTPUT

oD0 QUTPUT
o8

Py &Py ®P3@P49P59P6@P7 Bpg $Pg
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DIGITAL 8000 SERIES TTL/MSI » 8262

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Yoltage)

TEST
LIMITS CONDITIONS OUTPUTS
EHARACTERISTICS p—— INHIBIT | ynpem TesT | NOTES
vie. | Tve. | max. [ wnirs | DATAINTUT
“1" Qutput Voltage
Even 26 A5 v ov B8Y -800uA 6
Odd 16 36 v 2.0V BY =-BO0uA 6
0" Qutput Voltage
Even Q.40 v 2av BV 16méA ?
Odd 0.40 v ov BV 1BmA 7
0 {nput Current
Data Inputs -1 -1.6 ma 0.4
Inhiiit 0.1 3.2 maA 0.av
17 Input Current
Data Inputs 8a HA 4.5V
Inhibit 160 #A 4.5V
Input Voltags Rating
Data Inputs 5.5 v 10ma,
Inhikit 55 v 10mA
Power{Cuyrrent Cansumpgtion 300/67 | 370/70 |mW/ma 9
Output Short Circuit Current
Even ~20 ~-70 ma ov o av 9,10
Odd -2 -70 ma 4.5V oV ov 9,10
Ta =25°Cand Vgg = 5.0V
TEST
LIMITS CONDITIONS ou TS
INHIBI TPU NOTES
CHARACTERISTICE NHIBIT UNDER TEST
MiIN. TYP. MAX. UNITS UNDER TEST
Turn-0n Times
P1 - Pg to Even 35 50 ns Pulsa 8
Fy - Pgto Odd 30 45 ns Pulse g
Py to Even 20 3b ns Pulse 8
Pg te Odd 15 30 ng Pulse g
Inhibit to Even B 15 ns Pulse g
Inhibit to Qdd B i5 ns Pulse 8
Turn-0fF Times
Py - Pg to Even B 56 nd Pulss 8
Py~ Pp to Odd 32 45 ns Pulse 8
Pg ta Even 23 40 ns Puise 8
Pg to Odd 20 35 ns Pulsa -]
Inhibit to Even 10 18 ns Pulse B
Inhibit to Cdd 10 18 ne Fulse 8
J —
NOTES:
1. All voliaga messuramants are raferencad to tha ground terminal. 6. Qutput source eurrent i suppiled through e resistar 1o ground.
Tarminals not spacifically rafaranced are laft slactrically open. 7. Qutput sink currant I8 supplied through a resistor 1o VCC‘
2. AJl measurements are feken with ground pin tied to Zoro volu. 8. Refor 1o AC Test Figura,
3. Positiva curreant is dafined as intn tha rermingl refarancad, 9. Voo = 6.26 volt.
;' Poritiva loic 1 "UP” Lavat = “1%, “DOWN" Lovel = “a”, 10. Not mora than ona gutput should be shorted st & tima.

. Pracautionary measures should be tmken tw ensure current
limiting i eccordance with Absolute Maximum Aatings should
the Isolation diodes bacoms forward blased,
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SCHEMATIC DIAGRAM
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DIGITAL 8000 SERIES TTL/MS5i w 8262

AC TEST FIGURE AND WAVEFORMS

8262 PARITY GENERATOR-CHECKER PULSE REQUIREMENTS
1 SCOPE )
_L_o\_‘ o SO
= 2 INHIBIT NGB i H
_?acco—l 4] eveN f[—o—4—K}—wA—o2dv 26V —'—'{m{
[n Ba B
Py WPUT 1BV - — - - T8V
= ® Ao g o i i
BNC o— " N —— ] !-——u-{ ton
weut (O p e ,: T '
= o Fr = WAVEFORM 1 16V — .
1 BCOPE e ———
= o
‘_o/zo- fa e 16
00D e —AAA—0 28V —
\rccqixo___ & 8460
= 2 WAYEFORME 1BY — 1
= 30pF :E Bk
- Ton ———e— = 1= 1.040z
1 AL R

TRUTH TABLE

MEASURE SWITCH POSITION] WAVEFORM
DELAY FROM INH | Pg Pg |EVEN | ODD
Pg to ODD 1 2 1 1
Pg to Q0D 1 2 2
Pgta EVEN t 2 1 2
Pg ta EVEN 1 t 2 1
INH to EVEN 2 1 1 2
TYPICAL APPLICATIONS
ghB‘I_'I’; ‘HJ-BI‘L "Output can be conditioned for odd or
SGURCE HECEIVER aven parity.
An “avan parity bit"” chacking code has
+ 4+ a parity bit such that the sum of the 1's
L' ] in the date word plys the perity bit is
Py Py Always an aven number,
L__}"2 -
Pz Py
®s  gzee :‘ b282 | GuTRuT An "odd parlty bit"” checking code hen
Pg F5 ERROR SIGHAL & parity bit such that tha sum of the 1's
s A in the data word pius the parity bit is
:1' P; always an odd number.
CONTROL p: Py
QUTRUT PARITY ITY
CEnRR PAAITY CHECKER
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3-INPUT, 4-BIT DIGITAL
MULTIPLEXER

DESCRIPTION

The 8263/8264 3-Input, 4-Bit Multiplexer is a gating array
whose function is analogous to that of a 4-pole, 3-position
switch. Four bits of digital data are selected from one of
three inputs. A 2-bit channel-selection code determines

8263
8264

N,F,Q PACKAGES

DIGITAL 8000 SERIES TTL/MSI

eight Multiplexers may be commoned io effect a 4-pola,
24-pogition switch,

TRUTH TABLE

) . . s Data Channel
which input is to be active, Input Salect Data Output Enable | Data
. . B Compl t (8264) Outputs

The Data Complement input controls the conditional faBnCn ( S0 51 Tpeme T 1
complement circuit at the Multiplexer output to effect Ao x x 11 o 1 An
aither inverting or non-inverting data flow. % B C" ? :) g : En
The 8263 employs active output structures to effect : : :‘ o0 p4 1 GS
minimum delays: the 8284 utilizes hare collector outputs A x x| 11 1 1 =
for expansion of input terms, ::' By, x| 0 1 1 1 E:

1% x| 1 0 1 1 T
The 8264 may be expanded by connecting its outputs to x x x| @00 1 1 1
the outputs of another 8264, Provision is made for use of a x % x| x % X 0 1
3-bit code to determine which Multiplexer is selected; thus, © X = Elther State
LOGIC DIAGRAMS

8263 (ACTIVE PULL-UP) - — AT — - e
Ay By L - .- -':}3 €2 ':s L]
14 [te1 T:s] o o i Jozm [z fien {raorfoe Jow "
I q‘q:l"""l.,.m
» HLeCT
\ d a I e
L) Ll L]

1] "I} 1 |
m\no_l_D
COMM FMENT

v =- 124)
(311 o1 el GS% - 112)
':- " pnrsomun - { )} = Denctas Pin Numbsera
8264 (OPEN COLLECTOR} DaTa HPLTE
Ay B? cu Ny ﬂ‘ 1] Ry DZ Tz Mg Dy C;
Tml isp fos {00 f | izwm |22 i fize (\0]1-uﬂl o 17
<] %
—<onan
[l I _““‘ ey
I, Lttt ot
A7
— T e
et =
cour ey ‘1‘%9 i
veg = (24
(1 i na e
4 o 4 GNo = (12)
. DATA BUTPUTB e [ )} = Cenctes Pln Numbers
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ELECTRICAL CHARACTERISTICS (Over Recommended Qperating Temperature And Voltage)

3-58

LIMITS TEST CONCITIONS
CHARACTERISTICS DATA | ouTePuT (OuTPUTS | NOTES
MIN,| TYP.| MAX.(UNITS] A ] (M s
n n n | % 1 | comp | ENABLE
37 Qutput Voltage (8263} 258 35 W 2.0v| 20V | 2.0v | 2.0V | 2.0v | 0BV -800uA ]
1" Qutput Leakage Current
18264) 200 pA 20V 2.0V | 20v | 20V | 20V | 0BV 2.0v 8
"0 Qutput Vaoltage (B263) 0.4 v 0.3v| 0.8V | 08V | 2.0v | 2.0V | 08V 9.6mA ?
0" Qutput Voltage (8264} 0.4 v 0.8V 165.0ma 7
0" input Current
AL -0.1 -i.6 m#é | 04y
;1% -0.1 -1.6 ma DAy 0.4v
Ch -0.1 -i.6 mA 0.4v 0.4y
OE, DC ~-0.1 -i6 ma Q.4v 0.av
Sp- 54 -0.1 -3.2 mA 0.4y | 0.4v
71" Ingut Current
An 40 wA [ 450y v oy
B, 40 HA 4.5 oV
Ch 40 Jrr.y 4.5V | OV
OE, DC 40 uA 4.5V 4.5v
5p. 54 80 oA 4.5V | 4.5V
Ta =25°Cand Vgp = 5.0V
LiMITS TEST CONDITIONS
CHARACTERISTICS DATA | QUTPUT | OUTPUTS | NOTES
MiN.| TYP.| MAX.UNITS| A, By C, So 5 ! COMP | ENABLE
Fropagation Delay (5263) [
An w fn 17 26 s 10
Sp. 510 f, 25 36 ns 10
DCtof, 17 268 s ! 10
Propagation Delay (8264
An ™o fn 26 25 ng 10
Sq Sqt0t, 25 | 36 g | 10
bCtof, 20 ag ns 10
QE to fn 20 30 ne 5 10
Input Voltage Rating II
An 5.6 v 10maA, DY o
Bn .6 W 10mA oY
c, .5 v 1DmaA| OV
50 5.6 WV 10mA
5y 5.5 v 10mA
Do 5.5 v 10mA
QE 5.5 v 10m 4,
Output Sh((g’; Crrcuit Current _20 _70 ma av g, 11
Power/Currgnt Consumption 9
378/ | 42 mwy ov
{8263)
72 80 mA
400/ | 475/ gy ov
{8264}
b 17 [9%4 |ma | ] |1 L
NOTES: i
1. Adl voitans messurements ara regfarenced to the ground tarml- &, Output source current 13 supplled through a resistor 1o
nal. Terminals not epecificalty referenced are left eiactrically ground.
Qpen. 7. Cutput sink currant is cupplled through a resistor 0 Veo.
2. All measurements are tsken with ground pin tled io zaro B, Conrect en external 1k 17% resistor from Voo 10 the sutput
volts, for this test.
3. Positive current flow isdefined as Into the terminal raferencad. a v = B.25Y
4. Positiva NAND Logic Definition: 10, RS e AC tost fi
“UR* Lavel = 17, “DOWN'" Leval = "0”. . wfar o tast figure,
6. Precsutionary measures should be taken to ensure current 1. Not mora than one output should be shortad at a thme.
Himiting in aceordance with Absoluta Maximum Ratingy
should tha isolatiop dicdes bacome forward biased.
T,
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SCHEMATIC DIAGRAMS
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SCHEMATIC DIAGRAMS {Cont'd}

8264

outrPuT
ENABLE

360




DIGITAL 8000 SERIES TTL/MSt = 8263/84

AC TESTING
Step Dolay Switching Positions Waveform
Mao. From-Ta Oriven Ouher Inputs Types
Inputs Ag Bp Co Aq By ©1 Az B2 C2 Az Bz C3 OE OE OE 5p §¢ DC
1 Ap to fg 2 2 1 1 2 1 % 2 1t 2 i1 1 1T 1 1 1 1 c.D
2 Sp to fp, 2 3 1 1 3 1 1 3 1 1 3 1 1 1 1 1 2 1 1 A B
3 Sp to fp 2 1 3 1 1 3 i 1 3 1 1 3 1 1 ] 1 2 1 1 c.0
4 5y tofy 2 1 1 F o1 1 3 1 1 3 1 1 3 1 1 1 1 2 1 cC.D
5 DC to ty 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 c.D
<) OEn to fy 2 [ 1 1T 11 ] 11 T 1 1 LA A S | 1 c,D

MOTE: Step number 6 is for 8264 only.

AC TEST FIGURE AND WAVEFORMS

= Test one input at & thme - others remaln at 1",

Veo

PULSE
GENERATOR

o THTTITITTT T O]

NOTE:

packaga pins.
2.

1, Scope terminaly to be <2 1% from

Positian 1 on switch provides » logleal 1%,

16pF

Posltion 2 on switch provides pulse.
Pasition 3 on switch provides a jogical 0",
. All measuramunts are made at 1.6V level.
. Gea truth tabla for Ioglcal condltions.

INPUT AT BN

| -—M--l .8V
m__\_/__
YR o %

=ty <= 3ns
Amplltude = 2.6V
PW = 200m

PRR = 1MHz

[+]

ouT

I"1.GV--_
== ton |

NON-INVERTING PATHS

13 |
—1.6¥

i

INVERTING PATHS

1Y —
—| ot |'-

—1.6v —1

DOUT
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TYPICAL APPLICATIONS

An approach to expanding the 8264 (bare collector out-
put} is shown in Figure 1. The idea is to use common
collectors with externmal pull-up resistors {one resistor for
each of the four outputst and make use of the output
enable code.

As can be seen, the channel select lines are iied common,
while a different enable code would be used to select a
particular 8264, All non-selected B264"s have their outputs
in the logic “1 condition, thus allowing the selected
multiplexer to predominate.

Figure 2 illustrates a typical example using the 8263 {totem
pole output) along with the 8281 {4-bit binary counter} and
the 8270/71 {(4-bit shift register), to implement a variable
modulus counter. The 8270's act as a 3-register memory.
The outputs of the B270's are fed to the corresponding
inputs of the B263. Mow there are three different pre-
settable 4-bit words that can be chosen by the 8264. By
alternating the channsl select codes, the 8281 counter is
preset with one of three words and produces an output
whase repetition rate is dependent on the inputs from the
multiplexer,

EXPANDING THE 8264
Vg
o
—
—_— ah
QUFFUT ENABLE — e I
P — ]
2l = 2
e r | wa |——a?
GHANNEL 5. ~w
FELECT pmm g8, a
DATA L I —
COMFLEMENT
. B
Ao R p
io— 1] we B84 =
4
it il

I | =
1_9 20
sto— [H 2
I [+ » M 2

- vy

I 1
- &
- 3
Fro——1t H o B2+ *

]

FIGURE 1

VARIABLE MODUL.US COUNTER

O VARIABLE FREGUENCY QUTMUT

A5 By Colg| gony

Dallp D¢ Oy

CLOCK @

CHANNEL J*®
BELECT Mo

B3ty

W
e R N e R

FIGURE 2
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Sinotics

2-INPUT, 4-BIT DIGITAL
MULTIPLEXER 8266

smrncacs] 0201

DIGITAL 8000 SERIES TTL/MSI

DESCRIPTION

The B266/8267 2-Input, 4-Bit Digital Multiplexsr js a
monolithic array utilizing familiar TTL circuit structures.
The 8267 features a bare-collector output to allow ex-
pansion with other devices.

The multiplexer is intended for use at the inputs to adders,
registers and in other parallel data handling applications.

The multiplexer is able to choose from two different input
sources, each containing 4 bits: A = (Ag, Ay, A2, Aal,
B = {Bg. B1. B2, B3). The selection is controlled by the
input Sg, while the second control input, Sq, is held at
Zero.

For conditional complementing, the two inputs {An, Bpl
are tied together 1o form the function TRUE/COMPLE-
MENT, which is naeded in conjunction with added elements
to perform ADDITION/SUBTRACTION. Further, the in-
hibit state Sg = S1 = 1 can be used to facilitate transfer
operations in an arithmetic section.

LOGIC DIAGRAM

g By A By Ap By Ay [

m Tin T Do Toofeon Tow Prom
r-—---- [ B 1
f

I
I
:
I
1
}
!

%

Vo = (1)
GND = (7} )
{ | = Denotes Pin Numbaery

TRUTH TABLE

SCHEMATIC DIAGRAM

SELECT LINES OUTPUTS
50 % fn 10,1, 2,3
0 0 Bn

0 1 Bn

1 0 An

1 1 1

Yoo

i

Ak

| 7 H2@B ONLY




DIGITAL 8000 SERIES TTL/MSI a 8266/67

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LiMITS TEST CONDITIONS
CHARACTERISTICS i NOTES
MIN, TY®, MAX, UNITS An 8, g 31 OUTPUTS
1" Qutput Voltage (B26E} 26 35 0BV 20V 0.8y 08y ~200eA
0" Qutput Voltage .40 v 2.0V 2.0v 2.0V aav 16mA
*1* Qutput Leakage Current {8267) 25 Ty 0BY 2.0V 2.0V 08v 10
0" Input Current
Al B =01 -1.6 ma 0.4V .4V oV oV
5p. 5y -0.1 -16 mA 0.4y G.4v
1** Input Current
A By 40 na 4.8y 4.5V 2.0v
50, 51 a0 nh 4.5V 4.5V
Input Yoltage Rating
5o Ap. By 5.8 v 10mA 10maA 10ma, 2.0v
5 5.5 v 2.0¢ 10m#
Qutput Shart Circuit
Current (8266) =20 =70 ma ov 1,12
Ta=25"Cand Vo =5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS HOTES
MiIN, TYP. MAX, | UNITS Ay B Sp L1 OuUTPUTS
Propagation Delay {8266)
Sg to f, {short path) 18 28 ns a
g to f, llong pathl 20 30 ns ]
Ao tof, 13 20 ns a
B, . 5qtof, 14 25 ns 9
Propagation Delay (8267}
Sgtof, 27 38 ns 4
A tofo 15 20 ng g
Bh, 8y taf, 21 23 ns 9
S to f, {short peth} 18 28 ns 9
i 200/ 275/ mvif 12
Power/Current Consumption 381 52.4 mA 4.5V ov 4.5V ov
NGTES: 8. Meaguremants apply to sach gate dlemant independedtly,
1. All voltage messuramanis are raferanced to the ground tarmi- 7. Qutput source currant I3 supplisd through a resistor to
nal, Terminals not specifically refarancad are left slactricalty grournd,
apan. A, Cutput sink current 1 supplied through a resistor to VCC'
2. All messuraments are taken with ground pin tied to zero 9, Fofer 1o AC Tesat Figure,
volts, 10.  Connect an external 1k * 1% resistor from Vo te the cutput
3 Positivecurrant Hlow by defined ps into the terminal referanced. for thin tast. .
4. Fonltive NAND logic daflnitlon: 11, Mot more than ona guiput should ba shortad at s time,
SUP” Lavel = "1, “DOWN" Leval = "0, 12.  Vpn = B.26volte
5. FPracautionatry rmessures should be taken o ensura current cc
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DIGITAL 8000 SERIES TTL/MSI = 8266/67

AC TEST FIGURE AND WAVEFORMS

A, By, Sg o 5y PER WAVE FORM

PULSE INPYUT

GENERATOR

% B266/67

8266 H267
1] *° 3300
2 4,60 47052

NON-INVERTING PATHS

INPLT AT BNG

| --—I’W—-l 2.8V
15:\_/_'_
Ym g N

Ty = 1§ = Bns
Amplitude = 2.8V
.PW = 200ns

PRR = 1Mz

INVERTING PATHS

-]

ﬂF

—(  fgp
ouT

-—

—1.5%

L
—N\eY
ot B S

—N\ 1V

QuT

D
[

157 —
BUT — 1BV
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TYPICAL APPLICATIONS

g
o3
&

¢
o

isod L _ e ]
By By By
f il f
Yo N ¥y X ¥s X
RO 3 amz ‘2
g
5 5s 5

The 8266 can be used in conjunctlon with the B26D {Look-Ahead Carry Addar) 10 form an adoer-subiractor,
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GATED FULL ADDER| 8268

DESCRIPTION

The B268 is a single-bit full adder with gated true and com-
plememary inputs, complementary sum (T and Z) outputs
and an inverted carry output. By taking advantage of the
unique true or inverted inputs and true or inverted outputs,
parallel addition speed is greatly enhanced (by eliminating

unnecessary inversions).

The device is designed for medium speed pavallel and serial

adder systems.
LOGIC DIAGRAM

bl

¥z
Faar

c"l: @
e — -
Lo
Package

X1 g,
R e
%o "7

Veo
GND =

Cout i)
- {14}
17}

= Deangtes Pin Numbers for a 14-Fin Dual-it-Line

A,FW PACKAGES

DIGITAL 8000 SERIES TTL/MSI

TRUTH TABLE (Ses Notes 1, 2 and 3}

CIN Y X CouT z z
0 0 [1] 1 0 1
] a 1 1 ¥ D
0 1 1] 1 1 4]
1] 1 1 0 0 1
1 0 0 1 1 1]
1 0 1 L] 0 1
1 1 0 4] 0 1
1 1 1 0 1 0
NOTESL

1. X=

X va¥ v,

whara f-X1‘Y2; ‘f-Y-]-Yz

2, When X or ¥ are used as inputs, Xy and Xz or Y and Y3

respectivaly must be tied 1o GND,

3. Whan Xq and Xg or ¥4 and Yz are used aa Inpute, X or ¥
respoctively must be left open or used 1o perform the WIRED-

AND functlon,

ELECTRICAL CHARACTERISTICS (Over Recommended Qperating Temparature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. [ TYR. [MAX.NITE X, | Xz ] X | X, | Yy | Yz | ¥ [ Yo [Gn|OUTPUTS

1" Qutput Voltags 26 | 35 v | o8v|os8v|20v | 20v| 0.Bv| D.8v | a8v| 2.0v| 08V | -600uA 6
"0 Qutput Voltage 0.4 v | 08v|08v|20v | 20v| 08v| 0BV 2.0v| 20v| 0.8v] 16mA 7
O™ Input Current

X1 -0.1 -1.8 ma D4V | 46V

Xo -0.1 1.8 |ma | 45v| 04V

X -0.1 26 |ma | o0v]oovoav| 46y

X -0.1 16 [ma | 0.0v| 0.0V 0.4v

¥4 -0.1 18 | ma 0.4V| 4.5V

Ya -0.1 18 |ma 4.5V | D.4Y

¥ 0. 28 |maA 0.0V 0.0V | 04V| 4.6V

Y. -0.1 -1.8  jmA 0.0v| 0.0V 0.4V

Cin -D.1 80 |mA D.4v
1" Input Current

X 40 | uA | 48V

X2 40 | uA | GOV

A 40 | gA 0.0V | 4.5V

Y] 40 | pa 4.5V | 4,5V

Yo 40 | pA 0.0v| 0.4V

Y, 40 | uA o.ov| asv

Cin 180 | wA | GOV| GOV 0.0v| 0.0v a4.5v
Input Voltage Rating 12

X 5.5 v [10ma] 0.0V

Xo 5.5 v | 0.0vpomA

Xg 8.5 v 0.0V [1omA

Yy 5.5 v 10mal 0.ov

Yo 55 v 0.0V [10maA

Yg 6.5 v 0.0V |[10ma,

Cin 5.6 v 10mA
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Ta=25°Cand Vg = 5.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. | TYP. | MAX. UNITS Xy )(3 X Xc Y-| Y2 Y Yc Cin OUTRUTS
Power/Currant 1621 | 188/ | mW/ 11
Consumption 29 35 mi
Output Short
Circuit Gurrent (X) -18 -57 | ma | Q0V| 0DV 0.0V | 0.0V | 0.0V 2.0v| DOV 10, 11
Output Short
Cirguit Current (E) -18 =67 | mA 0.0V 0.0V 0.0V | 00V 0.0v| 0.0V 0,1
Qutput Short
Circuit Current ‘Eout' -18 =70 | mA | G0V | 0.0V 0.0v | 0.0V 0.0v| 00V 10, 11
tod ¥ Gin 10 Coue 8 |13 |ms 8
tod O Cin 1o Coye 8 12 |ns 8
tag 1Yo 10 Gy 20 25 | n3 a
tag 0¥ to Cgy 20 5 | ns 8
tog T X 10 5 a5 | ny a
o X t0 2 35 a5 ny 8
thgl¥ X 25 35 |ns 8
tgdY w02 5 35 |ns a
tpd X-l, X2 10X 30 aa ns 89
tpdox-]. Ko t0 X 15 20 ns 89
tog 1Y, Yoo ¥ 30 |40 |ms 8,9
g 0¥y, Yo t0F 15 |20 |ns 8.9
NOTES:
1. All voltege measurements are réferenced to the ground terminsl. 8. H_ef" o AC.T“t Figure. .
Tarminals not specifically referanced ero left alactricelly open. 9. This st Te 2 mewsure of the required worat.casa data ser-up timae.
2. All mepsurements are taken with ground pin tied to zerc volrs, 10, Not more than vne output should be shorted ar a time.
3, Positlve currant flow s dafined a8 into the tarminal referenced.
4, Positive logic definition: 1. Vor=5.26 volts.
5 PUP Lauvsl = 1%, “DOWN™ Leval = 0", 12. Tha total time raquired to pertorm the ADD function may ba
. { ret:nut[onarv mcaml.rr:l l:ol.:lid b;‘uk_an ta anu:rs currant imit- . dararmined by summing the delays from X4, Xg 10X or ¥, ¥ato
ng in accordance with Abgolyta Maximum RAstings should the ¥ with the delay from Xg or Yg to E or g,
lszlatien diodes become forward biased.
6. Cutput sourca currant is supplled through a reslstor to ground.
7. Qurput sink currant is suppllad through a rasistor 1o Ve
AC TEST FIGURE AND WAVE FORMS
Gy QUTAUT
Rm: —-: - b - -
[ ] Zour S ruLse 4 . 1
o 2 olFEN 1K#6 8450 CETR ofeon saxy|
—} 268 e PW —eb i
— x¢ 3 o l
L1, OFEN .’,2 Bk . |
: SEE |
lszzglﬁﬁnn P e E—ra ],: = INPUT BU
5 oy S VN OPEN 1N9I6 BABR ! ,
—-1 v, [ e v : :' .
= v v M NPUT A ﬂ
1
oren % MO8 1800 o e e
L ————y 284 |
ouTPUT 187 16v
? = 18gF 30 5 10k
oF
= = = =
NOTES:
1. Perform test in accordance with rest takle,
2. Each autput s teyted separately,
3. Voltage valuss are with respact to network GRND terminal. B, Input and outputs not otharwise spec iflad are opon.
4, The generatar has the followlng characteristics: 6. Capacltance shown include prebs and jlg capacitance.
V”n = 2.6V, tr = 1t « 16ns. PW = 0.5ns, PFRAR = 1MHz. 7. Al ruslatencass are In ohms.
J
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SCHEMATIC DIAGRAM

i o—

Veo o

.

1
»

- T — Bpyr

ah-ph-4

L|

3

o} - - 4
b4

-

El

;
;
|

|

GND O

TEST TABLE {See Note )

TEST NO. OUTPUTS APPLY APPLY APPLY APPLY APPLY
UNDER TEST INFUT A TO INPUT B TO +26V TO GND TO QUTPUT LOADING TO
1 Tout Mone Cin Mang ¥y CTaut
2 Caur None Cin Nane ¥i Cou
3 Cout Yo Mona Cin X1, aut
4 out Ye Nane Cin Xi. Y1 Caut
z
5 z Xc None Cin X1.Y z
Toum
z
<] T ¥e None Cin %1.¥1 E
CDUf
7 jat Yo Nena Cin ¥ T
B T Ye Nane Cin Yy z
9 X None X1 Xo None X i{CL =15 pF}
10 4 Nane X1 Xz None T {CL = 15 pF)
1 v None ¥y Yo None ¥ {CL =15 pF)
12 ¥ Nomne ¥ Y2 None ¥ ICL =15 pF)
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TYPICAL APPLICATIONS

4-BIT SERIAL ARD/SUBTRACTOR

SUMADIFFERENCE

INHIBIT/ENABLE
SUM CONTROL 8270
1 T essr
SIGNIFICANT
AUGEND/MINUEND BT
SERIAL MOST SHGNIFICANT BIT
DATA  © a1 a % sum
INPUT p— 12 CARRY FIF
& + c
N
A e o
ADDENDYSUBTRAHEND | To v T oa
e . ;
o @
INPUT s |—<|: -

[ T 1 .

MSE  LSB
ABD/aua
CONTROL
ADO 0"
SUB 1
o
eLieK
N-BIT PARALLEL ADDER
PaRALLEL DATA INPUTS PARALLEL DATA OUTFUTS
3 SERIAL
T T—— DATA
INPUT REGISTEA X ouUTPUT
SERIAL DATA INPUT 5—]0:  Oa Ta Bz Op MODE coNTROL | >—{ 104D A0 By Cy Dp
moDE conTRoL |2 T|L0AD fo—{sHIFT 290 "OUTALT
lo—]smFeT a7 REGISTER
cLock —dc Ay By Gy Og cLock o—dt B, Dg D¢ by

5 Ey I3 I,
1
T - G _ [+ _ [2 _
xl,? S ﬂ x:? FH o { ,:\‘ ®|Ne xI: %
=hC HC
L——}%1 : X ¥ |ne [ £ Xy £|ne
Xy 8268 I|nC :zszeex %z 8268 E{nc Xy fem x
¥ = o ¥ . ¥
’—E 1 1 N
v K Ne W g v ‘o e ¥z “a
e Y 1 I Y e v ¥ Yo v TO NEXT STAGE OR
\ BIT 1(LSBH = T 2 Py = T NE CONNECTION
INPUT PN S SN G S SRS EN
CONTROL
CLOCK o— G Ag Bp Tp By
| o SHIET
MODE CONTRGL | oS 270
SERIAL DATA INFUT o—Ipg D, Dy O Op
WPUT REGISTER . v T
Ll
PARALLEL DATA INPUTS
NOTES:

To expand storage registar Tar serial/parallel oparation, connect Dy e O of next stage and common the mede contral lines and tha clock line
of the first stage to their respective second stage equivalents,

*NOTE:

To expand cutput register Tar parsilal outputs common clock, shift and load lines with thelr respactive countarparts. For gerial data output,
also connect Dg of first register to Dy of next register.
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4-BIT COMPARATOR 8269

DESCRIPTION

The 8269, a 4 BIT COMPARATOR, is an array of gates
designed to perform the numerical comparison of two
four-hit hinary numbers. The cutputs indicate whether the
two numbers are egual in value, or which number is the
greater., The 8289 is a functional and pin-for-pin
replacement for the DMB200.

LOGIC DIAGRAM

TRUTH TABLE

AF N PACKAGE

DIGITAL 8000 SERIES TTL/MSI

INPUT QUTPUT
A Bn STROBE X Y
A > B [« 1 [}
A < B [ 0 1
A = B 0 1 1
A E B 1 o 0

1l
AT

Lry -
LE

;

el
5]

G

SR

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS
CHARACTEHRISTICS TEST CONDITIONS MNOTES
MIN. TYP. MAX. UNITS
"1 Qutput Voltaga 2.8 35 1Y lout = 800uA 6
“0" Output Voltage Q.2 0.4 v 1oyt = 16mA 7
"1 Input Currént BO BA Wig = 4.5V
0" Input Currgnt =01 =32 mi, Vig = 0.4v
Fower Cansurmption 278/53 mW/mA VCC = 5 3BW
Short Circuit Output Currant -18 -55 ma, Vour =0V, Voo =626V B
Input Voltage Rating 5.5 v fin = 10mA
Ta =25"Cand Vpg =5.0V
LIMITS
CHARACTERISTICS TEST CONDITIONS
MIN. TYP. MbX, UNITS
Propagation Daley
tpd1 (Data Input to Qutput) a0 ns Test Flgure 1
tpdl} {Data Input to Quiput) 30 ns Test Figure 1
tpg] (Strobe to Cutput]) 27 ng Test Figure 2
tpdd (Strobe to Output) 18 ns Test Figure 2




DIGITAL 8000 SERIES TTL/MSI = 8269

NOTES: 5.
1. Al valzage and cepacitance magsuramants arg referenced t1& tha
ground tarmingl,

Terminsls not specifically referenced are loft alectrically opan,

All measurements are taken with ground pin tied to zero valts.

3. Pasitive curreént flow ig defined g3 into the terminal referanced.

4. Pasitive logic definltion: "UP* Lavet = “17,"DOWN'’ Level = 0"

[l
Lo

AC TEST FIGURE AND WAVEFORMS

Fracautionary measures should ba taken 1o ansurs current limiting
in accordence with Absolite Ma<imum Retings should tha isalation
diodes becoma forward bigsad,

Output squrce current i3 supplled through a rasistor to ground.
Dutput sink current is supplied through a reglstor to VCC‘

Hot more then ané cutput should be shortad at a tima,

Qe
] — Al i |
L [FI 15y
¥out E T iner M ||""_m'-4 | il
- Il 1
By x % DUTPUT. mi | !
By 154 18y
oo DIODES I
GENERATOR :"‘"“ prae IN 916
1
‘! I
*a =T vour
iy ¥ <
By
INPUT PULSE:
A LOAD SAME fu{MHz
= AL AOCWE PW = 100ns
Iy =ty ™ J0ns t1ne
AMP, = 3.0V
FIGURE 1
| 1
—-J 'rrd—---llllq—-
= 1
9 Veo Lt 5w 1.8¢ 15v
INPUT A, | | |
m--r.— —rlhlrﬂ— [ P'f—"1
|#=
i 1oy | 18v
PULSE aTACER
GENERATOR i
e | I-i—-l ‘ot up
1 — gl
X OUTPUT [
C1ODES
1Y | 1.0v
IN 916 | | |
1
PULSE — i 1
GENENATOR I
¥ CUTPUT, ]
o | 189 | 18
R ey -
A LOAD SAME
= AS ABOVE INFUT PULSE: STRAOBE (NFUT
INPUT A f=1MHz |
T=1MH2 thalg = One
PW = 100ns Yotup = 1008
t=tg= 10ne tins 1, =g = 1008 £ 108
AMP, = 3,0V r e
FLGURE 2




SiNoLics

4-BIT SHIFT REGISTERS

DESCRIPTION
The 8270 is a 4-bit Shift Register with Doth serial and
parallel data entry capability,

Tha data input lines are single-ended twrue input data lines
which condition thair specific register bit location after an
enabted clocking transition. Since data transfer is syn-
chronous with clock, data may be transferred in any
serial/parallel input/output relationship.

The internal design uses level sensitive binaries which
respond to the negative-going clock transition. A buffer
clock driver has been included to minimize input clock
loadirig.

Mode control logic is avaeilable to determine three possible
control states. These register states are serial shift right
mode, parallel enter mode, and no change or hold mode.
These states accom plish logical decoding for system control,

LOGIC DIAGRAM

(o =]o =
NN
e b |
—lc

A,F W PACKAGES FOR 8270
B,F.W PACKAGES FOR 8271

DIGITAL 8000 SERIES TTL/MSI

"The truth table for the control modes is shown befow.

For applications not requiring the hold mode, the load
input may be tied high and the shift input used as thé mode
control,

The 8271 provides a direct raset {Rp), and a Doyt line in
addition to the available outputs of the 8270 element, The
fan-out specification for this output is the same as the true
outputs of the B270 etement.

TRUTH TABLE

CONTROL STATE LOAD SHIFT
Hold o 0
Parallal Entry 1 0
Shif Right 0 1
Shift Right 1 1

[

= Dwenotas Pin Numbars

{8270}

T u @ 3
Vo * 114) T
GND = {7} — — —] - _l
{ ) = Donctes Pin Numbers for

14 pin Oual=in=Lina Package

Voo = U16)
GND = (8]




DIGITAL 8000 SERIES TTL/MS) = 8270/71

ELECTRICAL CHARACTERISTICS (Over Recommended Cperating Temperature And Voitage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. | Tvp.|MAX.| unITs | LOAD | sHIFT | DATA | ¢y ook | RESET | ourputs
1" Qutput Voltage 2.6 a5 v 2.0v 0.8V 20V | Pulsa 2.0v =B00uA [
“0 Qutput Voltage 0.4 W 2.0v 0.8V 0.8V | Pulse 2.0V 19.2mA 7
0 Input Current
Load 0.1 -1.2 | mA 0.4V
Shift -0.1 -t.2 | ma 0.4V 04v
Cata Input =51 =1.2 | mA 0.4V
Clack -1 =12 | mA 04V
Resat (8271 only) -1 -1.2 | mA ov
“1* Input Current
Lead 40 wh, 4.5V
Shift a0 Y 4.5V
Datn Input 44 HA 4.6V
Clock a0 wA 4.6V
Reset (B271 only} 40 phy 4.5V
inpyt Voltage Rating
{AIl loputsh 5.5 v 10mA 10méA t0mA  [10ma 10maA
Ta =256°Cand Ve = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. | TYP. |MAX.| UNITS | LOAD | sHIFT | upie | cLock | RESET | ourputs
Powvar/Current Consumption
8270 Only 168/ 32]247/47\mW mA ]
827% Only [271/52|344/65(mW/mA 9
Turn-0n Delay t,,
All Binaties 25 40 ns 8
Ture-OFF Delay v, ¢
Alf Binaries 26 40 ne 8
Clegh 1" Intorval 20 ns 20V
Transfer Rate 15 22 MHz
Shift Load Ser-Up Time 20 30 ns
Data Sat-tp Time 7 15 ns
NOTES:!
1. All voltage rmesauramants are raferanced 1o the ground termi- limiting in accordance with Absotute Maximwm Rating
nal. Terminals not specifically reforenced are laft slectricaly should the lkolation dicdes becomse forward Giasad.
oparn. 5. Cutput sourca current I supplied through & resistor o
2. All measuremantas ara teken with ground pln tled 1o 24ro ground,
volts. 7. Dutput sink current is suppilad through & resistor 1o Vcc.
3. Fasitive currant flaw is defined as into the terminal refarenced. a, Rafer to AC Test Figure.
4. Positive logic definition: 8. Vgop = 520 volte
UPY Level = Y17, YDOWN Lavel D",
6. Pracoutionary messuras should be takan to ensura currant



DIGITAL 8000 SERIES TTL/MSI m 8270/71

SCHEMATIC DIAGRAM
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DIGITAL 80G0 SERIES TTL/MSI w 8270/71

AC TEST FIGURES AND WAVEFORMS

TURN ON/OFF AND TRANSFER RATE

NOTES:
1. tond totf
LLOEK LY
INPLT TN
our T —_—
9000 Y v
L ] CUTPUTS
- v,
ol g 4 dioan ce A - = e ) }_7
— RESET B _,(—
1.6W
SHIET [ JE—
o 21pF [y p— L-——
B
:nuo::';:g;?.“ _| -] Da By D¢ Op Dg ciock
ART __._I I l | LoD
GRD
CIRGUITE
{ |
FPULSE TYFICAL LOAD CIRCUIT 2. Transfer rate & min clock 1"
| leval: check that binary outputs
E: a4 are chanping.
=
FIGURE 1
DATA SET-UP TIME
v Load see Figure 1 nmbove,
16v 18 -
ELOEK
¥, DATA INPUT
4 RESET o al—o O PARALLEL L— el
we L ‘ons . naTainPyT 1AW
RELATEDR
SMIFT i RELATE —\_/_
> o0
1
o 07 Oy Dy O € 5o
MULSE NOTES:
GENERATOR 1. Switch in position {1 o test serial data
s Input.
2. Switch in position 2 to test parallel
PULSE = dara Input.
QENCAATOR
2 Adjust data input ar parallal Input delays
2 s B
-4 tn tast condithon and verify outpurt
— apatratlon.

FIGURE 2
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DIGITAL 8000 SERIES TTL/MSI w 8270/71

AC TEST FIGURES AND WAVEFORMS (Cont'd)
SHIFT/LOAD SET-UP TIME

r—y
LOAD

RESET 0 SEE FIG.1

SHIFT oo
PULSE
anenaton] LI LoAR |

3 +—] cLoex s
Bia Bp bg bp

LIl

Q2

|
Zs0adsene son
73

cmw
| L |

| L‘—'wlim—-'{ o tyr 1| —
SHIFT i ! I
o ! /
_-.I [ _-..-JI Jr— tuart1|
LOAN\ I I \-

"N /

FIGURE 3
NOTES:
1. All registor values are in ohmsy. Elsctronic Corporation Model 75A-28 Ceapecltance Gridga or
2. AW sapacitance values are in picoferads and include Jig and equivatent, f= 1 MHz, V 50 = mV rms.
probe cepacitance. Capacliance s measured on Boonton 3. Al divdes are TND16.

TYPICAL APPLICATIONS
SHIFT-RIGHT/SHIFT-LEFT/PARALLEL ENTRY SHIFT REGISTER

DATA ) BATA
TO LEFT * 10 RIGHT
CLOCK O o g i By i %o I Dg
I I
I I I
—o—Do—aurr [ | |
. ! | 4270 !
LOAD ! X |
| | |
— DS DA | DB | nl: | on
x o 1o 8, o , f | 2 X fa
1 laz3a i
s ) I I
yo D 1% o 1 B A B A0 5 A
L] i L] [ o o
FAOM RIGHT
DATA
FAOM LEFT
A —
e
PARALLEL DATA IN
X ¥ Function
a ] Hold Packega Count: 1-8270
a 1 Shift Left }:-2}2{3930
1 L Paralle! Load X -BHE0
1 1 Shift Right

-7



Ei!ll'“!til:s 10-BIT SERIAL-IN, PARALLEL-QUT 8273

SHIFT REGISTER

B,F,WPACKAGES

DIGITAL 8000 SERIES TTL/MSI
DESCRIPTION TRUTH TABLE
The 8273, 10-Bit Shift Register is an array of binary ele- INPUT AREEET cLock 1| cLockz! @, +1
ments interconnected to perferm the serial-in, parailel-ocut 1 1 Puke 0 1
shift function, This device utilizes a common buffered reset 0 1 Pulse [ 0
and operates from either a positive or negative edge clock 1 1 1 Pulse 1
pulse. Clock 1 is triggered by a negative going clock pulse ? : P:Ise P';"e g
and Clock 2 is triggered by a positive going clock pulse. The o 1 Puise 1 a
unused clock input parforms the inhihit function. The ¢ir- 1 1 Q Pulse a
cuit configuration is arranged as a single serial input register g 1 o Puise Q

. MOTE: The unused clock input parforms the INHIB! T function.
with ten true parallel outputs. BESET -=0> a=g

LOGIC DIAGRAM

L] Uz o3 Cy iy g a, ] ey Tnp
nug nao 130 110 ne g i1l =k @ N]T 16!
193
arser >
L 1 3 L L ! ! 1 it l b
101
1 IPUT O ] oy <] =] £ = a
@ L3 5 c i3 £ £ C £ C
l l 1 ) | 1 l

LLDCK 2 l [ l
cuook w Voo = (18}
6 GND = (8}
{ )} = Denotes Fin Numbarg

ELECTRICAL CHARACTERISTICS (QOver Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS

CHARACTERISTICS OUTPUTS | NOTES
MIN, | TYP. | MAX, | UNITS |[“D" INPUT| CLOCK 1| CLOCK 2 | RESET

o Cutput Vaoltage 2.6 3.4 v 2.0V Fulse 0.8v -B00kA 6
“0°" Qutput Voltage 0.2 0.4 v o.av Pulse oav 9.6mA 7
“@'* Input Current

D" Input 0.1 -1.6 ma 0.4Y

Clock 1 0.1 -1.6 mA 0.4v

Clock 2 -1 ~1.6 ma 0.4v

Reset 0.1 -1.8 ma 0.4v
1" Input Current

D" Input 40 A 4.5Y

Clack 1 40 JTr.% 4.5V

Clogk 2 40 BA 45V

Reset 40 779 4.5V
Input Valtage Reting |All Inputs} 5.5 v 10ma 10mA, 10mA, 10ma
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DIGITAL 8000 SERIES TTL/MSI m 8273

Ta =25"C and Vg = 5.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS DUTPUTS | NOTES
MIN. | TYP. | MAX.| UNITS |“D* INPUT] CLOCK 1| CLOCK 2 | RESET

Max. Data Transfor Rate 25 35 MHz
Tura-On Delay tg,

Clock $ to Output az 40 ns 0.0v 4.5V 10

Clock 2 to Output 28 | 40 s 4.5V 10

Raset to Cutput 35 B0 na 45V 10
Turn-0Off Delay o

Clock 1 16 Qutput 25 | a0 ne ooV 10

Click 2 1o Cutput 19 | 40 ns 4.5V 10
Clock Pulsa Width .

Ciock 1 16 2B i .0V 10

Clock 2 12 20 nE 4.5Y 10
Set-Up Time ttset-up}

Clock 1 16 ns a0V 10

Clock 2 0 ng 4.5V 10
Hold Tima (15,4}

Clock 1 15 ng 0.0V 10

Clock 2 10 ns 45V 10
Power Consumption/Supply Current 341/ ?ggf mwy 8
Short Girsult Qutput Current 20 | 88 | 70 mA 89
{nput Voltage Rating

(Al Inputs) 5.5 v 10mA 10maA 10maA 10mA

NOTES:

1. All voitage and capacltance measuremeants are referenced o
tha ground terminal. Terminals not specifically referenced are

lef1 etectrically open.

2. All maasurémenis Bré taken with ground pin tlad te 2erc

volts,

3 Posltive current flow Is definad ag Into the tarminsl rafarenced,

4, Poslilva logle definition:

-,

HUPT” Laval =*17, “"DOWN" Leaval

B. Precautloniry mensures shauld be teken to ensure current

AC TEST FIGURE AND WAVEFORMS

mhting in eccerdance with Abscluts Maxirmum Ratlngs
shouid the Isolatlon diodes become forward binsed.

8.
ground.
7.
B. VCC = B.2BV.
2,
10, Saa AC Teet Figure.

Cutput source current is supplled through a rasister to

Output #ink current Is supplied through @ resletor to Voo

Mot more than ona output should be shortad at one time,

-

R
m —C
oy =G
o b a —o
0, =
o —0
O— Chach
1 Ogl—o
& o
O] Clocky _°' —
% o
o [—C
NOTES:

CLOCK

8
160}
IN 918
LoaD
160F K

Amplitude = 2.0V
1, =y % Bne

1. Unusged clack 2 input must ba grou nded.,
2. Input pulse characearistice

|

]

)

“Q" iNPUT | &% |
I f

- hen

378
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10-BiT PARALLEL-IN, SERIAL-OUT

8274

SHIFT REGISTER

DESCRIPTION

The B274 10-Bit Shift Register is an array of binary slements
interconnected to perform the parallel-in, serial-out shift
function. The circuit has ten parallel inputs and a single trug
serial output. The Dq input can also be used for serial entry.
Two control inputs, Sg and S4, determine the operating
mode of the shift register as shown in the Truth Table. A

B,F,. W PACKAGES

DIGITAL 8000 SERIES TTL/MSI

Modem Data Transmission, Pseudo-Random Code genera-
tion and Modulo-N Frequency Division.

TRUTH TABLE

single buffered ciock line connects all ten flip-flops which ATH
are activeted an the high-to-low transition of the clock So %1 OPERATING MODE
puise. Guaranteed input clock freguency is 26MHz. With the
exception of the Hold Mode, the control inputs may be o o Held
changed when the clock is in either the high or low state [+] 1 Claar
without causing false triggering. The Hold Mode can be 1 0 Load
entered only when the clock is low. Applications for the 5 3 Shift
B274 Shift Register include Parallel-to-Serial conversicn,
LOGIC DIAGRAM
.

LDO—]—D. 19;

—f—
o> ’ 1 Tz
— [ — o a iy
[+2] . ° SERJAL
L
T Iy,
Jﬁ-
. : - J
s Lo, s L,

PARALLEL DATA INFUTS

T —————— Rgfar to Paga3-11far Pin Configuration

ELECTRICAL CHARACTERISTICS {Over Recommended Operating Temperature And Voitage}

CHARACTERISTICE LII':IITS TEST CONDITIONS NOTES
MiN, TYP. MAX, | UNITS D, Sp 5 CLOCK | OUTPUTS,

“1" Cutput Voltaga 26 3.4 v 2.0v 2.0V 20v Fulse ~B00uA -]
0" Cutput Voltage 0.2 0.4 W 0.8v 2.0V 2.0v Pulsg 16ma 7
“0" Input Current

D, -0.2 -1.2 A 0.4y

Spand 54 -0.2 -1.2 ma 0.4y 0.4v

Clock 0.2 -1.8 mA, 0.4V
¥ Input Current

D, a0 sA asv

SO and 54 40 A 4.8% 4.5y

Cloek 40 A | 48V
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DIGITAL BOO0 SERIES TTL/MSI m 8274

Ta=25°Cand Ve = 5.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS —— | NOTES
MiN, TYP. MAX, | UNITS D, &g Sq CLOCK | DUTPUT
Data Transfer Fate 26MHz 30 MHz 10
Turn-On Dalay (Clock to Output) 27 40 ns 19
Turn-0Off Delay (Clack ta Output) 21 40 ns 10
Clock Pulse Width 15 20 ns 10
Set-Up Time "setupl iH
o, 168 10 ns
Sg- 5y 16 5 ns
Hold Time {t;, ;4
D, 2 15 ns
5y 5y i6 25 ns
Pawar Consumption/Supply Currant 280/72 | 567/108 mw 4.5V 4.5V 4.5V ov
Shart Circuit Dutput Current -20 =70 ma 2.0V 2.0V 2.0v Pulse 0,0v 13 ]
Input Voltage Rating b5 v 10mA
NOTES:
1. All voltage and capacitanca reasurernants are referancad to Hmiting in dance with Absol Maximum Ratings
the grownd terminal. Terminals not specifically referenced should the isolation diodes bacome forward bissed.
are left electrically open. [- 8 QOutput sourea currant §s gupplled through a raslstor o
2. All maesurements are takan with ground pin tied to zero proundg,
volts. 7. Sutput slnk currant |8 suppliad through a rasismor 0 VCC‘
3. Positive currant flovv is dafined ae Into the terminal refarencad. 8. Veop = 5.26V.
4. Pogitive logic definltion:
TUPY Level = <1°, “COWN' Leval = ~0%, 9. Mot more then one oUtput shouid be shorted at one time,
B. Precautionary measuras should ba taken 1o ansure currant 10. See AC Test Flgura.

AC TEST FIGURE AND WAVEFORMS

2.8v

w50 —l o e | |
% | / | |
e L | |
% a I — [S——
- S B
"Dy Dy D3 Dy D By Uy Oy Dy Big il o Vogty P |
DI 1 | e
= | [
[ |
g | 0% |
| |
| | | ! ] |t
| Y — gy
Clock Pulse Characteristics | oo | fott {"—
Pulsa Amplitude = 3.0V
t. b4 = 10ns a E0%
PW = 50ns
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QUAD BISTABLE LATCH 8275

DESCRIPTION

The 8275 is a QUAD LATCH circuit designed to provide
temporary storage of four bits of information. A common
application is as a holding register between a counter and a
display driver {such as the 8280 and BT01.} Separate enable
lines to latches 1-2 and 3-4 allow individual control of each

LOGIC DIAGRAM AND TRUTH TASLE

8,F,W PACKAGE

DIGITAL 8000 SERIES TTL/MSI

pair of latches. Initially, data is transferred on the rising -
etlge of the enable pulse. While the enable is high, output
Q follows the data input. When the enable falls, the input
data present at fal) tims is ratained at the Q output. Bath
Q@ and T are accassible. :

{Each Latch)
o o 5 ENABLE DATA Q Q
b Darca 1 1 1 0
i 0 0 1
* *
F.N.R%LE m"JrA g é . *
Rafar to Paga 3-11 for Pin Conflguration "No Change.
ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)
LIMITS _ TEST CONDITIONS
CHARACTERISTICS - NOTES
DATA | ENABLE
MIN. TYP. | MAX, UNITS INPUT \NPUT | OUTPUTS
1" Qutput Voltage (CQ, T) 26 35 v -800uA | 6. M
0" Output Voltage (Q, 8 04 \'% 16ma 7. M
“0" Input Current {Data) =041 -3.2 mA 0.4V 5,25V
Q" Input Current {(Enable) -1 6.4 mA b.2BY 0.4V
“1" Input Current | Date) 80 Y 4.5V 0.0V
“t" Input Current (Enable} 180 A 0.0v 45V
Ta=25"Cand Voo =56.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
DATA ENABLE
MIN, TYP. MAx_. UNITS INPUT \NFUT | OUTPUTE
tsetup (1) at O input 12 20 ns 8,12
Lsotup (0} at D input | 20 ng 8,12
thold {1) at D input 0 15 ns 813
haid (0 at D input ] & ns 8,13
tod {1} DtoQ 16 30 ns 8
Yod (0l D10 Q 14 25 ns &
'bdillDta O 24 40 ng 8
thd (01 Dto © 7 16 s ;]
(1) E0Q- 16 0 ns 8
pd {0} Eto 12 20 ns 8
Bd (11 Eted 16 a0 ns g
tod {0) Ete Q 12 20 ns B
Power Consumption/Supply Current 205/39 | 266/60 | mW/mA 1"
Input Voltags Rating {Cata) 6.5 v 10mA Q.0v
Input Voltegs Rating (Enabile} B.5 v 0.0V 10mA.
QOutput Short Circuit Curreént =20 =70 mA Q.0v 0.0V 8
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DIGITAL 8000 SER!ES TTL/MSI = 8275

NOTES:

1,

All voltage maasurements ara referenced to tha ground termi-
nal, Terminals not specifically referanced are loft alactrically
apan,

All messuraments are taksn with ground pin tled 1o zero
valty,

Pasitlva current flow isdefinad as inte the tarminal referencad.
Pesitive NAND Logle Definitlon:

P Level = 17, YDOWN' Lave) = i,

Precautionary measuras should ba taken tO ensurd currént
lmitng in accordancs with Absoluts Maximum Ratinga
shoukd the isclation diedes becomae forwsrd blased,

Output scurce currant ia supplied through a resistor to
ground.

SCHEMATIC DIAGRAM

Qutpur sink current 1a suppllad thraugh a resistor to Vo,
Refer to AC Test Flgurae,

Not more than one output should be shorted at s tima,

Inputs for cutput voltage test in per TRAUTH TABLE with
thréashold |evels of 0,8V for loglcal “0° and 2,0V for logical
reqis,

Voo = 5.26 volts,

txatup ia dafined ag the tima prior 1o the fall of the cicck.
thold 16 9¢fined s the timae efter the fall of the clock.

o Veg
B0
ac
—od
-+
i
ke
pele L]
EMABLEO————————— -—-———-l— ———————‘P
—GD

TO OTHER LATCH

AC TEST FIGURE

T“cc

IN 818
"RULSE La e
GeNERATOA - ] . -]- *i N 0 o
RE LT b IW
iN 918
sl
BENERATOR ENRMLE
l ‘M frg BT MoF
“EE2 NOTE 1
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DIGITAL 8000 SERIES TTL/MSI & 8275

AC TEST WAVEFORMS

e -
1

I| 0% | e VGEN
LT T Y [ /usv
Y "GETIJP|_"'|I H

I ™
I f

1

I

i

‘pz—-r-— th

|
I
—-} = pdilE-0l r-—t.umum-
™

NOTES:

1.

w

The pulse genetators'heve the following charecteristics: \"uen =3V, 1y = g=ilne, and Z ~=50{}. For pulsa generator A, ™
1us and PRA = 500kHz. For pulse generatar 8, tp2 = 600N and Frv = 1MHz2. Positions of D=input and enable input pulses are
varled with respect to sach other 1o verify setup and hold times.

Each tatch 1s testac saparately.

CL inctuden probe and |ig capacitance.

When mansuring to,1 [0<Q), t,40 (0-Q), 1,40 {0-T), and 1, 1(D.T), ensble input must be held at (ogleal 1.

TYPICAL APPLICATION

OUTPUT STROBING OF RIPPLE COUNTER TO ACHIEVE SYNCHRONOUS OUTPUT CHANGES

LLOCK GHESHOT |
o 4 ATE2
L] lOOM]
BATA STROBE
| |
D € C3 Efy ENg
Cap— —— D, o] —— o,
) A appLe POUT o ] —1 B
COUNTER
Dpo—— fp, W0 o a Dg  H260/51
211 ouT 1 QUAD 1 (]
aza LATCH 823031132
5200 0275
Ogo———Pc @ Cour Dz 2 %
a2
€293 N
Bpo—— 0y Pout Py 3 By
Ap
Yo
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8-BIT SHIFT REGISTER

8276

PRODUCT AVAILABLE IN 0°C TO 75°C TEMP RANGE ONLY.

DESCRIPTION

The 8276 is a serial-in, serial-out 8-Bit Shift Register
compeosed of eight R-S master slave flip-flops, This shift
register has input gating and an internal clock driver, In
addition, a data transfer inhibit input is provided.

Data tnput and Data Enable are gated through inputs A and
B. An internal inverter provides the complimentary inputs
to the first bit of the shift register. All inputs are fully
buffered. Complementary Q and G outputs are provided.

LOGIC DIAGRAMS AND TRUTH TABLES

AF PACKAGES

DIGITAL 3000 SERIES TTL/MSI

The internal ¢lock driverfinverter causes the 8276 to shift
data to the putput on the positive edge of the input clock
pulse, making the shift register compatible with the 8825
J-K Binary and the 8828 Dual D type Binary. The renister
is inhibited fram shifting data when the Transfer Inhibit
line is high. The inhibit function is achieved by preventing
data transfer from master to slave sections of the register
elements when the inhibit line i5 used.

BLT NUMBER ONE

Iy a
—--
il
]
- 4301
‘%
o
TRANSFER \ v
INHIBIT | g
Yy ! E
19 i E
CLOCK I
.
cProg |
1
Voo = (id) L 4k e — L
G L:) - {7} MASTER FLIP.FLOP NG 1 SLAVE FLIP-FLOF N, 1 MASTER FLIP-FLOF NO. 2 SLAVE FLIP-FLOP NO, 2
[} = DenctesPin Numbars
LHATA
ENABLE"
a—r ap—{n ab—r —r 0 R a ] af—{r ab—a
aF—j% afF—s a % aF—& ar—1s& a— & of—4 G g
Iy [ [ C Iy c oIy E oy - [ ™

INHIBIT=* Y l T l J 1 l 1 l
Ix © i B . o o
CP T . +
Vcc=(1 4}
GNO=i)
{ I Denotes Pin Numbers
*NOTE: Thess functions are Interchangeable,
th g “*NMOTE: Transfer Inhlbit pravants trangler of
(Data EAnahIeI {Data ﬁ' 9 Q data from master 1o shave.
a pu
o ] ]
it 1 0
1 0 0 NOTES:
1 1 1 L = Bit time bafore clock pulss.
thip = Bit time afier B clock pulses,
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DIGITAL 8000 SERIES TTL/MS| = 8276

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS mn, | Tve. | max. | unms | DATA | giook | JRANS. o rpyrs | NOTES
“1" Qutput Voltage G 26 v 2.0v 0.8V -B00uA €, 10
“1* Qutput Voitags O 2.6 v 0.8v 0.BY -BlOuA B, 10
“0" Qutput Voltage Q 0.4 v 0.8v oAav 16mA 7,10
0 Output Voltege T 0.4 v 2.0v 0.8V 16mA 7,10
O Input Current
Data Input -0.1 -16 mA 0.4av
Clock lnput -0.1 -1.6 ma, 0.4v
Inhibit Input -0 -1.6 mA 0.4v
“1" Input Currant
Cata | nputs 40 e 4.5V
Clock Input 40 A 4.5V
Inhibit Input 40 A 4.6V
Input Voltage Rating 5.5 \4 10mA 10mA 10mA
Tp =26°Cand Vg = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS min, | TYR | MAX. | unms | RATA ) cLock | [RANE. | outeuTs NOTES
Power/Current Consumption 205/39 |340/65 | mWW/ma 11
Transfer Rate 15 20 MHz
Turn-an Celay
{Clack to Qutput) 22 33 ne 8
Turn-off Dalay
{Clogk to Cutput} 22 33 ns g
Clock Pulsa Width 25 ns
Set Up Time (Logical}
"0 at A or B input 25 ns 8
Set Up Time {Logicall
“1" at Aor B Input 25 ns B
Output Short Circuit Current -18 -55 mh v 2,11
NOTES:
1. All voltags magsurements ara refgrenced 1o tha ground warmi- should the isctatien dledey become forward biesed.
nal. Tarminels not specitically referenced are laft electrically 6. Quitput sourca current | supplied through e resistor 1O
apen. ground,
2. All measurements are taken with ground pin tied to zera ¥, Output sink current iz supplied through a registor to VCC'
volts. a. Rafar to &C Test Figurse.
3. Posluvecurrent flow [s defined aginto tha terminal referenced. . Not more than ons output should ke shorted st anae time.
4, Positive logic definitian:
TR Leval = 17, CCOWN Lavel = 0. 14, Clock input i3 driven by s TEHZ square wave for at lopst
B. Precautionary maasures shouid be taken to ensure currant 8 cycles prior 10 MeEasuUrements,
limiting in accordanca with Absoluts Meximum HAatings 11. “'cc = 5,25V,
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DIGITAL 8000 SERIES TTL/MS| = 8276

AC TEST FIGURE AND WAVEFORMS

Vgo = B0V OUTPUT

Ver Hale  B4G
Ao—F [+ e
B o——
P o——
Iy

GND

-
NOTES:

1. Unused input connactad to 2,6V
2. Input pulsa charactarlstics:
2. Setup tlme = 2Gne
Hold time = Ony
CLOCK:
Armplliude = 3.0V
ty = ty = Bne max
PRA = 156 MHz, Pulso width = 26na at 0% points

INPUT:

Amplitude = 3.0V

1 ™t = Gnp max

PRR = 7.6 MHz

Pulsa width = 26ns at B0O% polnte

NOTE: [npur 8 Is connacted to 2,6V, Tranefar nhibit Conpeciad o OV

TYPICAL INPUT/OUTPUT WAVEFQRMS

2 thra? B B theo 96 18 17 18 18 gwu IX 24 25 9 27

e [UTTULT
INPUT & _"__'_'_______"_ ——
QUTPUT & ___,J—L______,_._..-.J-—L




Ei!lm!tmg DUAL 8-BIT SHIFT REGISTER| 8977

PRODUCT AVAILABLE IN 0°C TO +75°C TEMP RANGE ONLY,
B.F PACKAGES

DIGITAL 8000 SERIES TTL/MSI

DESCRIPTION TRUTH TABLE
The 8277 is a dual 8-Bit Shift Register which provides the
designer with sixteen {16} bits of serisl storage operating at Dg Do D, Reset Function
a typical shift rate of 20MHz. Features of the 8277 are:
1. TRUE and COMPLEMENT cutputs arg provided an gach ¢ 0 x 1 Shift in 0"
register’s eighth bit. I
2. Positive edge triggering on clock input. 0 ! * ! Shiftin 1
3. SEPARATE CLOCK lines {pins 7 and 10} for each 8-bit 3 x o ] Shift in 0~
register are provided as well as a COMMON CLOCK line
{pin 9) for all sixteen storage bits,
4. Common RESET {pin 1}, 1 x 1 1 Shifyin 1"
5. AND-OR gating 1o the input of each &-bit register is
provided 1o accomplish the multiplex function. S X x 0 Reset ‘1" to D"
6. Direct replacerment for 9328,
LOGIC DIAGRAM
__jl:!n

oy gt — - — L —

i ‘fﬁ'@mﬁ "
Ehar

] L+ L L
L]

o> || R I I O |
HESET
CLOCK sganus I i ] l 1 Cua
CLOOK e
Lok = .
cwug:‘ 0".—‘:1 - 1| | ) || _TM
O O .
%o o it 1 | L— ] [ |
1T 1 | | || I | ] ¥l
CLOCK
vee = ey it Lo——————— A |
GND = (8] I3 ——
[ 1 = Denotes Pin Numbers
ELECTRICAL CHARACTERISTICS (Over Recammended Operating Termperature And Voltage)
LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
DATA DATA CLK CLX
MIN.| TYP.| MAX. | UNITS Dy.Dy | SELECT | COMMON | sEP RESET | OUTPUTS
1" Qutput Voltage (Q) 26 35 W 2.0v 2.0v Pulse 0.8v 2.0V -80CuA 6
"1 Qutput Voltage {Q} 26| 35 v 08V 2.0V 0.3V Puise -800uA 5]
0" Qutput Yoltaga () 0.4 W 4.8v 0.8v Pulse Q.8v 16mA 7
‘0" Qutput VYoltage (O} 0.4 v 2.0V 0.8v Pulse 0.8v 16mA ¥
"0 Input Current
Data, Raset -0.1 1.8 mA 04v 0.4V
Data Select 6.1 3.2 mA 0.4V
Clock Separate =0.1 16 0.4v
Clock Common =01 3.2 mA, 0.4V
“1* Input Current H
Data, Raset, Clock Separate 40 HA 4.5y 4.5V 4.5V
Data Selact 80 J12.8 4.6V
Clock Common 89 A 4BV s
Power/Current Cansunmption 240/ |mW/mA
103
Input Voltage Rating
All Inputs 5.0 W 10mA, 10mA 10mA 10maA, 10mA

3-88



DIGITAL 8000 SERIES TTL/MSI m 8277

Ta =25°Cand Vg = 5.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
DATA DATA CLK
MIN. | TYP. | MAX. | UNITS D4, D | SELECT | COMMO gé,',‘ RESET | QUTPUTS
Turn-on Delay
Clock To Qutput 25 40 ng 10
Reset To Gutput 25 40 ns 10
Turn-cff Delay
Clock To Dutput 25 40 ng 10
Reset To Output 5 40 ng 10
Clack Pulse Width 15 ns 10
Shift Rate 15 20 MHz 10
Data Set-up Time 20 30 ns 10
Data Holg Time B ns 0
NOTES: . leolation dlodes become forward blased.
1. Al voltage maasurmants are raforanced ta the ground terminel. 6. Output saurca currant Is suppllsd through a resistor to ground,
Terminals not spacificalty raferenceod ara loft slactrically cpan. 7. Quiput sink current is suppiied through a resistor to Yoo
2. AN maessurements ara taken with ground pin tled to zero volwm. 8. VCC - 526V
3. Positive current flow Is defined as Into the terrminal referencaed,
4. Fouitlve Logle Dafinitions: 9. Clock input is driven by & YkHz square wave for ot lesst B cycles
“UPY Lavel = 17, "DOWN' Level = 0. Prior 10 massurament.
B. Precautionary maasures should be taken 1o snsure current limit- 10. Rafer to AC Test Figure,

ing In accordance with Absolute Maximum Retlngs should the

AC TEST FIGURE AND WAVEFORMS

a50% ouT
1 2 ) Q "_.l I-..l I-—\,i Bl CLOCK PULSE:
| ] ooy P.A. = 3.0V
= - P.A.R. = 15 MHz
o Yoo " b 0% ’ P.W. = 1B ns
DaTA B D INS1d gy e —....{ 16 }__”u_ T, Tg=5na
PULSE 1 Dp a : l 28 -| —ttmw
GEN. TeeTyp—
m} ) Mi ™
— 2 I w0
FULSE - CLK COM - = OATA
S _ INHA geen [
s CLKS a 20y
C L i /— =
DATA PULSE:
[ L]
oF 18 TorF P.A. = B0V
qQ P.A.R, = 7.5 MHz
MOTES: = = == oour _ | P.W. = 25 ns
1. Each reghiter is tested separately. o Ty=Ty=6m
2. All T deloy massuremants taken at 1.5V laval, 18V loNv—‘ TgeTup = 26 ns
3. Tie all unused inputs 10 2.6V, HoLp = 0 ne
4, 18 pF on cutputs Includes probe and jug capacitanca.
TYPICAL APPLICATION
8-BIT SERIAL ADD/SUBTRAGCTOR
CaRRY FiF
ALGENDIMMUEND
SERIAL
DATA > R
IMFUT_ O Dy Q X4 UM K Ll
DATASUM O bg
7 Cy
8268 ¢ @a22
BZ¥7 12
ADDENDVSUBTRAHEND Y1 .
¥ -1 1
[/ a : s
Dy 1 I
e
ADD/SUB
CONTROL |
ADD = O
a8 -
a
CLOCK
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5 5 BCD DECADE COUNTER/STORAGE ELEMENT
E!!Il‘“!ltl[=E 4-BIT BINARY COUNTER/STORAGE ELEMENT

DESCRIPTION

The 82380 Decade Counter and 8281 18-State Binary
Counter are four-bit subsystems providing a wide variety
of counter/storage register applications with a minimum
number of packages.

The 8280 Decade Counter can be connected in the familiar
BCD counting mode, in a divide-by-two and divide-by-five
configuration or in the Bi-Quinary mode. The Bi-Quinary
mode produces a square wave output which is particularly
useful in frequency synthesizer applications.

The 8281 Binary Counter may be connected as a divide-by-
two, eight, or sixteen counter.

LOGIC DIAGRAMS

o000
NN
o0 o0
ﬂc

A,FW PACKAGES

DIGITAL 8000 SERIES TTL/MSI

Both devices have strobed parallel-entry capability so that
the counter may be set tc any desired output state. A "1 or
“0” at a data input will be trensferred to the associated
output when the strobe input is put at the ''0” lavel. For
additional flexibility, both units are provided with & reset
input which is common to alt four bits. A 0" on the reset
lina produces 0 at all four outputs.

The counting operation is performed on the falling (negative-
going) edge of the input clock pulse, however thers is no
vestriction on the transition time since the individual
binaries are level-sensitive.

8280
Ay By Sy Dp
(L] L] 121 T o
—14 a |; 4 J Q }_LED J /]
CLOCK 1
Ia o = - —c
[ Tl -k N a K 7]
8y FRq Ba Ba R4 54 Ry
LLOCK 2
- i
DATA STROBE ? G '?
L1
nm ™ Voo = 114
RESET e’ - GND = {7}
{ } = Denctes Fin Mumbars for
m nm m il 14 Pln Dual=In~Line Packeage
Da By O Pp
22381
A nu Co DI'I
146l R0 ra e
—s o i gl ] [ —14 a
CLOCK 1
et 1k a K a 3 a ik a
Sa P By Ay 5 Ry Be Ry
CLOCK £
16k 4 &
DATA STROBE CP F? g? C?
m I {
f ‘I v = {14}
eial | | Il ce T
(e Sy v GND = {7}
{ } = Denotes FIn Numbers for
an o Dcm g 14 Pin Cusl-in-Line Package
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DIGITAL 8000 SERIES TTL/MS| = 8280/81

ELECTRICAL CHARACTERISTICS {Over Recommended Operating Temperature And Voltage}

LIMITS TEST CONDHTIONS
CHARACTERISTICS NOTES
min, | TP, |mMax. | unirs | BATA | DATA | geger | CRQCK | CLOCK | ourpuTs
1" Qutput Voltage 28 | 35 v c.Bv 2.0V 2.0V Output | -H00uA . 7
(AN Outputs) A
0" Qutput Voltage 0.4 W 0.8V 0.8V 0.8V Cutput 1Bma 8
(Al Gutputs) A
O Input Current
Strobe -0.1 -1.6 mhA Gav
Data Inputs -0.1 -t.2 mA 0.4V
Resat -0.3 -32 mA, 0.4y
Clock 4 -0.1 =32 mh 0.4V
Clock 2 (B280) -0.3 -3.2 mA 0.4av
Clock 2 (8281] =041 -1.8 mA a.av
1" Input Current
Strobe 40 A 4.5V
[ata Inputs a0 uA 4.5V
Peset 80 HA a.5¥
Clock 1 80 ey 4.5V
Clock 2 {9280} 80 A 4.6V
Clock 2 (8281} 40 WA 4.5V
Power/Current Consumgation 184/25(236/45 |mWima oV oV ov 12
Input Voltage Ratlng 5.5 v 10mA 10mA 10mA 10ma 10maA 10
all Inputs
Qutput Short Gircuit Current | -10 =G0 ma oy v 9,12
Ta =26°Cand Vg = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICE DATA NOTES
MIN, | TYP, | MaX. | UNITS [ TROGE | puTs | RESET | SLOCK | CLOCK | gyrputs
Clock Mode t,, Delay
Bit A,B,C,D 15 25 ns 1"
Clock Moda t¢; Dalay
BitA, B, C. O 10 25 ns 1
Data/Strobe t,, Deisy
BitA, B, C, D 26 358 hs 1
Data/Strobe t4¢ Delay
BitA, B, C, D 30 40 ns 1
Teggle Rate 20 | 25 MHz m
Strabe Pulse Width 20 35 ns AguT 1
Raset Pulse Width 20 35 ) AguT "
Strobe Relezze Time 30 40 ns AnuT 1
Reset Release Time 50 75 ns AguT 1
NOTES: should the Isolation diodes becoma forward biased.
1. All voltags measurements are refaranced o tha ground term|- G, Maaguramants spply 0 each output and the assoclated dats
nat, Tarmlnals naot spacitically referenced are laft elactrically Input Indspeandgntly .
opan, 7. CUTpUT sourgs currant is suppliad through & rasistor to
2. All measuraments are waken with ground pln tied 1o zero volts, ground.
a. Ponltive current flow |3 detined B3 into the terminal ra- 8. Qutput gink current is supgliesd through & resistor to VCC‘
ferenced. a. Not more than ona output shauld ba shorted at a time.
4. Positlve NAND logic definition: 10. Each Input i tastad saparataly.
CUPY Leval = 17, “OOWN™ Level = 0", t1.  Raefor o AC Test Figures.
5. Pracsutionary measures should be taken to ensura current 12, Vgop = 8.26Y,

limiting in accordance with Absolute fMaximum Fatings
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DIGITAL 8000 SERIES TTL/MSI = 8280/81

TYPICAL OUTPUT CHARACTERISTICS

agy
v \ - n
ELY \ H1ae " | e
[
w N
g 24y k b 50 / 8'C
5 & £
Qo  aw [, LN
¢ X t
- z ¥y BT
: R : —
18 - wow
£ NS -
5 '\\\ /
g 1w \ - 2,
[0 . I \ ™ A
L
5 10 15 20 75 30 oy L] [ osy o
lspurce {ma) Vee{VOLTS)
SCHEMATIC DIAGRAM
oUTPUT
Voo o
2 48K
TLOGK
Yer o —-1—o¥eg
STROBE © ‘D"‘Tﬂ
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RESET o—
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DIGITAL 8000 SERIES TTL/MS! = 8280/81

AC TEST FIGURES AND WAVEFORMS

i
¥

NOTE: Input pulie notations apply uniess otherwise specified.

TOGGLE RATE

8280
AUTPLITS
—
¥eo ABCD ‘e
y 0@ N _.I
f illz 23 4 6 6 7 8 8 n
O we FIUUUUUUUUL
IN 816
" bt aomur L L LTLITL
Aot | e 24v
CeTROBE soveor __ [ L [T |
PULSF Pout = Il‘!nF *
] . LOAD courPer [T |
GENERATOR » ouT clpCUITS -
B1LY o - = 'DOUTFUT_—I_“’l
Ut

8281

QD

I e

CIACUIT UNDER TEST

1a
lliga4a 6 &7 A8 WINZIZNIGIE
INFUT

AuﬂPUTIIlIII [|I| |
INPUT PULSE: B OUTPUT | | I | | i
Amplitude = 2.6V ¢ OUTPUT [ | |

t, = 2Gns, ¢ = 26ny,

A
=t = Bno'nex. powwwr {77 T 1

CLOCK MODE tq,/tg¢f DELAY

Veo
2 WPYT
LBV
& .
Voo cpz !
i
Rp i
~ on
DsTROBE H
PULSE ouT QUTFUT !
Cat T
GENERATOR BT INDIE gy p P ——
Laly] Pa — - - TO OUTRUTS 2.6v :
Cour |—= :
1 op ZARF & Bx |
= Doyt f—= - tan
B¢
og =
TO
Yoo
1. ton and to e ara measurad lrom tha
clock iﬁput of sach binary to tha O INFUT PULSE:
output of that binary. Amplitude = 2.6Y
2. Eech O putput will ba Igadad with a PW. = 30m
load clrcuit as shown. == Bns.
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DIGITAL 8000 SERIES TTL/MSI m 8280/8281

AC TEST FIGURES AND WAVEFORMS (Cont'd)

v DATA/STROBE 1, /to ¢
o
Voo Cp2 * e
Ap
STAQEE
PULSE D,
BENERATOR ATROBE Aqut -
5152 O—CY Cpy 8p
uT |——d—- . BAG0
Dy - — - TODUTPUTS
= CoyT [—i
Dig 2apF 3 BK
Coyt [
Og
Og =
5107
DATA :
FULEE
GENERATOR
NOTES:

1. All ragistor values are in chms.
2. All gapacitance valuas are in picofarads and includa jig and proke cepacitance.

2.8

INVYERT FOR

¢z
RULSE
[GEMERATOR oyt
B —— » 8451
our . To 28v
Coutb—+ OUTPUTS
Z‘FFT_I BK
FULSE s b
|GEMERATOR b =

51

MINIMUM STROBE PULSE WIDTH

ol el
! r15 )

Oppon ! i
| :
i
ouTeurs__ L FIR X8V
ABED T | !
INFUT PULSE:
Amplitude = 2.6V
t =g = Gns.

= BABIY

10
" ouTRUTE b

FL 1.8

MINIMUM RESEY PULSE WIDTH

—= Pl I}-.—--—
|

RESET
1.8 1.6%
ouTAUTY
ABLD \
INPUT PULSE:

Armplitude = 2.6V

t, = b = Ene max.

Note: Cutputs must be previously brought
high by placing & 0" on the D strobe input.
A pulse generator may be cubstituted for the
switch.




MGITAL 8000 SERIES TTL/MSI = 8280/81

AC TEST FIGURES AND WAVEFORMS (Cont'd}
STROBE/RESET RELEASE TIME

Voo
Veo
nesgs (5=
GENERATOR STROBE/RESET /]
1 PsTRoBE ay, |
|
CLOCK !

1.6
___,II__\-—

]
I I
i PELEASE
| TIME |

PULSE c
IGENERATOI 1
(1)
Ag

MOTES:
1. All rosistor values are in ohens.
2. AH capacitance values are in plcafsrads and include Jig and probe .
CHRACITANCE. Clock, Strobu/Resat:
Aampl = 2.8V
tr =t =E namax,
PRA = 1 MHz 0% Duty Cycla.

TYPICAL APPLICATIONS

VARIABLE MODULUS COUNTER
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TIMING DIAGRAM
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Em"[!tms BINARY HEXADECIMAL AND BCD DECADE,

SYNCHRONOUS UP/DOWN COUNTERS

DESCRIPTION

Fhe Up/Down Counter is a monolithic MSI circuit con-
taining gates and binaries interconnected to provide a bi-
directional divide-by-ten {decade} or divide-by-sixtean {hex-
adecimal) result as a function of the clock input.

The output code of the decade upfdown counter is the
commonly used BCD (B421]) code, and the outpul sequence
generated is the binary equivalent of the decimal numbers
0 through 9.

The hexadecimal up/down counter provides the output
sequence O through 15 which is presented in a weighted
binary code {(8421),

Set and Reset gr the binary elements provide asynchronous
entry with respect to the clock line, causing a count of
"0 or 15" {8284) or of 0" or 9" (8295}, and also
inhibit propagation of count enable data.

LOGIC DIAGRAM

8284
e | 0289

DIGITAL 8000 SERIES TTL/MSI

Entry and propapation of data is performed in a syn-
chronaus manner with the clock line, which is active on its
negative going excursion. The input from a previous stage
or other source is channeled through *Carry In” and its
propagation can be inhibited by the “Count Enablq" line.
“Carry I and “Count Enable” input duality gives added
flexibility in multiple package cascading applications.

Direction of the counter is steered from a single line
{Up/Down), where a 0" fevel will cause & “'down” count
and a 1" level wil! accamplish an *‘up" count.

In addition to all Q outputs of the four binaries the Q
output of the most significant binary (Q4) and the Carry
Out term are availahle,

CARAY IN
RESET
SET
ey
e
0
A
3 |9 oL =
% % Ry Py ]
o o 1 1
COUNT T T T gt
ENABLE a & o] CARAY
——] —] ouT
I~ 9y
LOGK
cLock e Ll )
URATONN I:———D— Voo = 114)
GND = 7}
{ Y = Dgnotas Pin Numbsrs for 14 Pin Dual~in=Line Package
CARRY IN
AESET
3
o
g
]
-
l R e
L - - .. | 4
R4 Ry ] d Ry
r 9 - _]r ) CARAY
COUNT [ L o GUT
EMABLE 1 T 0,8, g 0,85, T Gy & o
{
i [
cLOCK o |
L3 V nn 1
VeiGTRN
rDowNIt;——-D—c
a9, T 9
Ve = {14} TOPOINTS SHOWN
GND = (7}
{ 1 = Denates Pin Numbars for 14 Pin Dual-in=Ling Package
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DIGITAL 8000 SERIES TTL/MSI m 82