==é‘ G saond High Performance

CMOS Logic
Data Book

1988



INTRODUCTION

Samsung Semiconductor is a broad-line manufacturer of semiconductors that range
from VLSI circuits such as memories (DRAM, SRAM, EPROM and EEPROM),
microprocessors, gate arrays and programmable logic to transistors, linear circuits
and telecommunications products.

The KS54/74AHCT and the KS54/74HCTLS high- performance CMOS logic
families are Samsung'’s entry into the general purpose digital logic area.

The KS54/74AHCT advanced high-speed CMOS family is designed to provide
performance equivalent to or better than that of the bipolar 54/74ALS (Advanced
Low-power Scholttky) family with the additional CMOS advantages of low power
dissipation and high noise immunity. The AHCT parts can therefore be used as
direct plug-in replacements for their ALS counterparts (and in most applications
for FAST and Schottky) and improve the system performance.

The 54/74HCTLS high-speed CMOS family offers similar benefits as a replace-
ment for industry-standard 54/74LS (Low-power Schottky), 54/74HCT and
54/74HC. While meeting all of the HCT electrical specifications, it also provides im-
proved speed and drive capability, so that LS parts can be replaced with no perfor-
mance degradation. .
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All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted in any form or by any means, electronic, mechanical,
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PRODUCT GUIDE

1. Alphanumeric Index
1) KS54/74AHCT Family

Device Function Page
KS54/74AHCTO00 Quad 2-Input NAND Gates 57
KS54/74AHCTO1 Quad 2-Input NAND Gates with Open-Drain Outputs 59
KS54/74AHCT02 Quad 2-Input NOR Gates 61
KS54/74AHCT03 Quad 2-Input NAND Gates with Open-Drain Outputs 63
KS54/74AHCTO4 Hex Inverters 65
KS54/74AHCTO5 Hex Inverters with Open-Drain Outputs 67
KS54/74AHCTO08 Quad 2-Input AND Gates 69
KS54/74AHCTO9 Quad 2-Input AND Gates with Open-Drain Outputs 71
KS54/74AHCT10 Triple 3-Input NAND Gates 73
KS54/74AHCT11 Triple 3-Input AND Gates 75
KS54/74AHCT12 Triple 3-Input NAND Gates with Open-Drain Outputs 77
KS54/74AHCT14 Hex Schmitt-Trigger Inverters 79
KS54/74AHCT20 Dual 4-Input NAND Gates 82
KS54/74AHCT21 Dual 4-Input AND Gates 84
KS54/74AHCT22 Dual 4-Input NAND Gates with Open-Drain Outputs 86
KS54/74AHCT27 Triple 3-Input NOR Gates 88
KS54/74AHCT30 8-Input NAND Gate N 90
KS54/74AHCT32 Quad 2-Input OR Gates 92
KS54/74AHCT42 BCD-to-Decimal Decoder 94
KS54/74AHCTS1 _ Dual AND-OR-Invert Gates 96
KS54/74AHCT58 Dual AND-OR Gates - 96
KS54/74AHCT73 Dual J-K Negative-Edge-Triggered Filp-Flops with Clear 98
KS54/74AHCT74 Dual D-Type Positive-Edge-Triggered Filp-Flops with Preset and Clear 101
KS54/74AHCT75 Quad Bistable Transparent Latches 104
KS54/74AHCT76 Dual J-K Negative-Edge-Triggered Filp Flops with Preset and Clear 107
KS54/74AHCT77 Quad D-Type Latches 104
KS54/74AHCT78 Dual J-K Negative-Edge-Triggered Filp-Flops with Preset, Common Clear 110

and Common Clock .
KS54/74AHCT86 Quad 2-Input Exclusive-OR Gates 113
KS54/74AHCT107 Dual J-K Negative-Edge-Triggered Filp-Flops with Clear 116
KS54/74AHCT109 Dual J-K Positive-Edge-Triggered Filp-Flops with Preset and Clear 119
KS54/74AHCT112 Dual J-K Negative-Edge-Triggered Filp-Flops with Preset and Clear 122
KS54/74AHCT121 Monostable Multivibrators with Schmitt-Trigger Inputs 125
KS54/74AHCT123 Dual Retriggerable Monostable Multivibrators 128
KS54/74AHCT125 Quad Buffers with 3-State Outputs 131
KS54/74AHCT126 Quad Buffers with 3-State Outputs 131
KS54/74AHCT132 Quad 2-Input NAND Gates with Schmitt-Trigger Inputs 134
KS54/74AHCT133 13-Input NAND Gate 137
KS54/74AHCT138 3-Line to 8-Line Decoders/Demultiplexers 139
KS54/74AHCT139 Dual 1-of-4 Decoders/Demutiplexers 142
KS54/74AHCT148 8-Line to 3-Line Priority Encoders 145
KS54/74AHCT151 1 of 8 Data Selectors/Multiplexers 148
KS54/74AHCT153 Dual 1 of 4 Data Selectors/Multiplexers 151
KS54/74AHCT154 4-Line to 16-Line Decoders/Demultiplexers 154
KS54/74AHCT155 Dual 2-to-4 Line Decorders/Demultiplexers 157
KS54/74AHCT157 Quad 2-Line to 1-Line Data Selectors/Multiplexers 160
KS54/74AHCT158 Quad 2-Line to 1-Line Data Selectors/Multiplexers 160 -
KS54/74AHCT160 Synchronous 4-Bit Decade Counters 163
KS54/74AHCT161 Synchronous 4-Bit Binary Counters 163
KS54/74AHCT162 Synchronous 4-Bit Decade Counters 163
KS54/74AHCT163 Synchronous 4-Bit Binary Counters 163
KS54/74AHCT164 8-Bit Serial-In/Parallel-Out Shift Registers 168
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PRODUCT GUIDE

KS54/74AHCT Family (continued)

Device Function Page .
KS54/74AHCT165 8-Bit Parallel-In/Serial-Out Shift Registers 173
KS54/74AHCT166 8-Bit Parallel-In/Serial-Out Shift Registers with Clear 176
KS54/74AHCT168 Synchronous 4-Bit Up/Down Decade Counters 180
KS854/74AHCT169 Synchronous 4-Bit Up/Down Binary Counters 180
KS54/74AHCT173 4-Bit-Type Registers with 3-State Outputs 185
KS54/74AHCT174 Hex D-Type Filp-Flops with Clear - 189 -
KS54/74AHCT175 Quad D-Type Filp-Flops with Clear 189
KS54/74AHCT181 4-Bit Arithmetic Logic Unit 193
KS54/74AHCT182 Look-Ahead Carry Generator 201
KS54/74AHCT183 Dual High Speed Adder 205
KS54/74AHCT190 Presettable Synchronous BCD Decade Up/Down Counter 207
KS54/74AHCT191 Synchronous 4-Bit Up/Down Binary Counters 211
KS54/74AHCT192 Presettable Synchronous BCD Decade Up/Down Counter 215
KS54/74AHCT193 Synchronous 4-Bit Up/Down Binary Counters with Dual Clock 219
KS54/74AHCT194 4-Bit Bidirectional universal Shift Registers 223
KS54/74AHCT195 4-Bit Bidirectional Universal Shift Registers 227
KS54/74AHCT210 Octal Buffers and Line Drivers With 3-State Outputs. 231
KS54/74AHCT238 3-Line to 8-Line Decoders/Demultiplexers 234
KS54/74AHCT239 Dual 1-of-4 Decoders/Demultiplexers 237
KS54/74AHCT240 Octal Buffers and Line Drivers with 3-State Outputs 240
KS54/74AHCT241 Octal Buffers and Line Drivers with 3-State Outputs 240

 KS54/74AHCT242 Quad Bus Transceivers with 3-State Outputs 243
KS54/74AHCT243 | Quad Bus Transceivers with 3-State Outputs 243
KS54/74AHCT244 Octal Buffers and Line Drivers With 3-State Outputs 240
KS54/74AHCT245 Octal Bus Transceivers With 3-State Output 246
KS54/74AHCT251 | 1 of 8 Data Selectors/Multiplexers with 3-State Outputs 249

- KS54/74AHCT253 Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 252
'KS54/74AHCT257 Quad2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 255
KS54/74AHCT258 Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 255
KS54/74AHCT259 8-Bit Addressable latches 258
KS54/74AHCT266 Quad Exclusive-NOR Gates with Open-Drain Outputs 261
KS54/74AHCT273 Octal D-Type Filp-Flops 263
KS64/74AHCT280 9-Bit Parity Generators/Checkers with Clear ) 266
KS54/74AHCT299 8-Bit Universal Shift/Storage Registers with 3-State Outputs 269
KS54/74AHCT352 Dual 4-Line to 1-Line Data Selectors/Multiplexers 273
KS54/74AHCT353 Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 276
KS54/74AHCT365 Hex Bus-Drivers with 3-State Outputs 279
KS54/74AHCT366 Hex Bus-Drivers with 3-State Outputs 279
KS54/74AHCT367 Hex Bus-Drivers with 3-State Outputs 279
KS54/74AHCT368 Hex Bus-Drivers with 3-State Outputs 279
KS54/74AHCT373 Octal D-Type Transparent Latches with 3-State Outputs 282
KS54/74AHCT374 Octal D-Type Flip-Flops with 3-State Outputs 285
KS54/74AHCT377 Octal D-Type Flip-Flops with Clock Enable 288
KS54/74AHCT390 Dual 4-Bit Decade Counters 291
KS54/74AHCT393 Dual 4-Bit Binary Counters 294
KS54/74AHCT399 Quad 2-Port Registers 297
KS54/74AHCT423 Dual Retriggerabie Monostable Multivibrators 300
KS54/74AHCT465 Octal Buffers and Line Drivers with 3-State Outputs 303
KS54/74AHCT466 Octal Buffers and Line Drivers with 3-State Outputs 303
KS54/74AHCT467 Octal Buffers and Line Drivers with 3-State Outputs 303
KS54/74AHCT468 Octal Buffer and Line Drivers with 3-State Outputs 303
KS54/74AHCT518 8-Bit Identity Comparators 306
KS54/74AHCT519 8-Bit Identity Comparators 306

=§§ SAMSUNG SEMICONDUCTOR

12



PRODUCT GUIDE

KS54/74AHCT Family (continued)

Device Function Page
KS54/74AHCTS520 8-Bit Identity Comparators 306
KS54/74AHCT521 8-Bit Identity Comparators 306
KS54/74AHCT522 8-Bit Identity Comparators 306
KS54/74AHCT533 Octal D-Type Transparent Latches with 3-State Outputs 310
KS54/74AHCT534 Octal D-Type Flip-Flops with 3-State Outputs 313
KS54/74AHCT540 Octal Buffers and Line Drivers with 3-States Outputs 316
KS54/74AHCT541 Octal Buffers and Line Drivers with 3-States Outputs 316
KS54/74AHCT563 Octal D-Type Transparent Latches with 3-States Outputs 319
KS54/74AHCT564 Octal D-Type Flip-Flops with 3-State Outpus 322
KS54/74AHCT573 Octal D-Type Transparent Latches with 3-State Outputs 325
KS54/74AHCT574 Octal D-Type Flip-Flops with 3-State Outputs 328
KS54/74AHCT590 8-Bit Binary Counters with 3-State Output Register 331
KS54/74AHCT591 8-Bit Binary Counters with 3-State Output Register 331
KS54/74AHCT592 8-Bit Binary Counters with Input Register 337
KS54/74AHCT593 8-Bit Binary Counters with Bidirectional Input Register/Counter Output 337
KS54/74AHCT595 8-Bit Shift Registers with Output Latches 342
KS54/74AHCT596 8-Bit Shift Registers with Output latches 342
KS54/74AHCT597 8-Bit shift Registers with Input Latches 346
KS54/74AHCT640 Octal Bus Transceivers with 3-State Outputs 349
KS54/74AHCT643 Octal Bus Transceivers with 3-State Outputs 349
KS54/74AHCT645 Octal Bus Transceivers with 3-State Outputs 349
KS54/74AHCT646 Octal 3-State Transceivers with Registers 353
KS54/74AHCT648 Octal 3-State Bus Transceivers with Registers 353
KS54/74AHCT651 Octal 3-State Bus Transceivers with Registers 357
KS54/74AHCT652 Octal 3-State Bus Transceivers with Registers 357
KS54/74AHCT658 Octal Bus Transceivers with Parity 361
KS54/74AHCT659 Octal Bus Transceivers with Parity 361
KS54/74AHCT664 Octal Bus Transceivers with Parity 364
KS54/74AHCT665 Octal Bus Transceivers with Party 364
KS54/74AHCT670 4-By-4 Register Files with 3-State Outputs 368
KS54/74AHCT679 12-Bit Address Comparators 371
KS54/74AHCT680 12-Bit Address Comparators 371
KS54/74AHCT682 8-Bit Magnitude Comparators 376
KS54/74AHCT684 8-Bit Magnitude Comparators 376
KS54/74AHCT686 8-Bit Magnitude Comparators 376
KS54/74AHCT688 8-Bit Identity Comparators 381
KS54/74AHCT689 8-Bit Identity Comparators with Open-Drain Outputs 381
KS54/74AHCT793 Octal Latches with Readback 384
KS54/74AHCT794 Octal Registers with Readback 384
KS54/74AHCT821 10-Bit Bus Interface Registers with 3-State Outputs 388
KS54/74AHCT822 10-Bit Bus Interface Registers with 3-State Outputs 388
KS54/74AHCT823 9-Bit Bus Interface Registers with 3-State Outputs 392
KS54/74AHCT824 9-Bit Bus Interface Registers with 3-State Outputs 392
KS54/74AHCT825 8-Bit Bus Interface Registers with 3-State Outputs 396
KS54/74AHCT826 8-Bit Bus Interface Registers with 3-State Outputs 396
KS54/74AHCT841 10-Bit Bus interface D-Type Latches with 3-State Outputs 400
KS54/74AHCT842 10-Bit Bus interface D-Type Latches with 3-State Outputs 400
KS54/74AHCT843 9-Bit Bus interface D-Type Latches with 3-State Outputs 404
KS54/74AHCT844 9-Bit Bus interface D-Type Latches with 3-State Outputs 404
KS54/74AHCT845 8-Bit Bus interface D-Type Latches with 3-State Outputs 408
KS54/74AHCT846 8-Bit Bus interface D-Type Latches with 3-State Outputs 408
KS54/74AHCT4049 Hex Inverting Logic Level Down Converters ‘ 412
KS54/74AHCT4050 Hex Logic Level Down Converters 412
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PRODUCT GUIDE

2) KS54/74HCTLS Family

Device Function Page
KS54/74HCTLS00 Quad 2-Input NAND Gates 417
KS54/74HCTLSO1 Quad 2-Input NAND Gates with Open-Drain Outputs 419
KS54/74HCTLS02 Quad 2-Input NOR Gates 421
KS54/74HCTLS03 Quad 2-Input NAND Gates with Open-Drain Outputs 423
KS54/74HCTLS04 Hex Inverters i . 425
KS54/74HCTLS05 Hex Inverters with Open-Drain Outputs 427
KS54/74HCTLS08 Quad 2-Input AND Gates 429
KS54/74HCTLS09 Quad 2-Input AND Gates with Open-Drain Outputs 431

1KS54/7T4HCTLS10 Triple 3-Input NAND Gates 433
KS54/7T4HCTLS11 Triple 3-Input AND Gates 435
KS54/74HCTLS12 Triple 3-Input NAND Gates with Open-Drain Outputs 437
KS54/74HCTLS14 Hex Schmitt-Trigger Inverters 439
KS54/74HCTLS20 Dual 4-Input NAND Gates ‘442
KS54/74HCTLS21 Dual 4-Input AND Gates 444
KS54/74HCTLS22 Dual 4-Input NAND Gates with Open-Drain Outputs 446
KS54/7T4HCTLS27 Triple 3-Input NOR Gates 448
KS54/74HCTLS30 8-Input NAND Gate 450
KS54/74HCTLS32 Quad 2-Input OR Gates 452
KS54/7T4HCTLS42 BCD-to-Decimal Decoder 454
KS54/74HCTLS51 Dual AND-OR:-Invert.Gates 456
KS54/7T4HCTLS58 - Dual AND-OR Gates 456
KS54/74HCTLS73A Dual J-K Negative-Edge-Triggered Flip-Flops with Ciear 458
KS54/74HCTLS74A Dual D-Type Positive-Edge-Triggered Flip-Flops with Preset and Clear 461
KS54/7T4HCTLS75A Quad Bistable Transparent Latches 464
KS54/74HCTLS76A Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 467
KS54/7T4HCTLS77 Quad D-Type Latches 464
KS54/74HCTLS78A Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear 470

and Common Clock
KS54/74HCTLS86 Quad 2-Input Exclusive-OR Gates 473
KS54/74HCTLS107A |, Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 476
KS54/74HCTLS109A | Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear 479
KS54/T4HCTLS112A |  Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 482
KS54/74HCTLS121 Monostable Multivibrators with Schmitt-Trigger Inputs 485
KS54/74HCTLS123 Dual Retriggerable Monostable Multivibrators 488
KS54/7T4HCTLS125 Quad Buffers with 3-State Outputs 491
KS54/7T4HCTLS126 Quad Buffers with 3-State Outputs 491
KS54/74HCTLS132 Quad 2-Input NAND Gates with Schmitt-Trigger Inputs 494
KS54/74HCTLS133 13-Input NAND Gates 497
KS54/74HCTLS138 3-Line to 8-Line Decoders/Demultiplexers 499
KS54/74HCTLS139 Dual 1-of-4 Decoders/Demultiplexers 502
KS54/74HCTLS148 8-Line to 3-Line Priority Encoders 505
KS54/74HCTLS151 1 of 8 Data Selectors/Multiplexers 508
KS54/74HCTLS1563 Dual 1 of 4 Data Selectors/Multiplexers 511
KS54/74HCTLS154 4-Line to 16-Line Decoders/Demultiplexers ' 514
KS54/74HCTLS155 Dual 2-to-4 Line Decoders/Demultiplexers 517
'KS54/74HCTLS157 Quad 2-Line to 1-Line Data Selectors/Multiplexers 520
KS54/74HCTLS161A Synchronous 4-Bit Binary Counters 523
KS54/74HCTLS162 Synchronous 4-Bit Decade Counters 523
KS54/74HCTLS163 Synchrounus 4-Bit Binary Counters 523
KS54/74HCTLS164 529

8-Bit Serial-In/Parallel-Out Shift Registers

Eg SAMSUNG SEMICONDUCTOR
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PRODUCT GUIDE

KS54/74HCTLS Family (continued)

Device Function Page
KS54/74HCTLS165 8-Bit Serial-In/Parallel-Out Shift Registers 532
KS54/74HCTLS166 8-Bit Serial-In/Parallel-Out Shift Registers with Clear. 536
KS54/74HCTLS168 Synchronous 4-Bit Up/Down Decade Counters 540
KS54/74HCTLS169 Synchronous 4-Bit Up/Down Binary Counters 540
KS54/74HCTLS173 4-Bit D-Type Registers with 3-State Outputs 545
KS54/74HCTLS174 Hex D-Type Flip-Flops with Clear 549
KS54/74HCTLS175 Quad D-Type Flip-Flops with Clear 549
KS54/74HCTLS181 4-Bit Arithmetic Logic Unit 553
KS54/74HCTLS182 Look-Ahead Carry Generator 561
KS54/74HCTLS183 Dual-High Speed Adder . 565

|KS54/74HCTLS190 Presettable Synchronous BCD Decade Up/Down Counter 567
KS54/74HCTLS191 Synchronous 4-Bit Up/Down Binary Counters C 571
KS54/74HCTLS192 Presettable Synchronous BCD Decade Up/Down Counter 575
KS54/74HCTLS193 Synchronous 4-Bit Up/Down Binary Counters with Dual Clock 579
KS54/74HCTLS194 4-Bit Bidirectional Universal Shift Registers 583

- |KS54/74HCTLS195 4-Bit Bidirectional Universal Shift Registers 587
KS54/74HCTLS210 Octal Buffers and Line Drivers with '3-State Outputs 591
KS54/74HCTLS238 3-Line to 8-Line Decoders/Demultiplexers 595
KS54/74HCTLS239 Dual 1-of-4 Decoders/Demultiplexers 597
KS54/74HCTLS240 Octal Buffers and Line Drivers with 3-State Outputs 600
KS54/74HCTLS241 Octal Buffers and Line Drivers with 3-State Outputs 600
KS54/74HCTLS242 Quad Bus Transceivers with 3-State Outputs 603
KS54/74HCTLS243 Quad Bus Transceivers with 3-State Outputs 603
KS54/74HCTLS244 Octal Buffers and Line Drivers with 3-State Outputs 600
KS54/74HCTLS245 Octal Bus Transceivers with 3-State Outputs 607
KS54/74HCTLS251 1 of 8 Data Selectors/Multiplexers with 3-State Outputs 609
KS54/74HCTLS253 Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 612
KS54/74HCTLS257 Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 615
KS54/74HCTLS258 Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 615
KS54/74HCTLS259 8-Bit Addressable Latches 619
KS54/74HCTLS266 Quad Exclusive-NOR Gates with Open -Drain Outputs 621
KS54/74HCTLS273 Octal D-Type Flip-Flops 623
KS54/74HCTLS280 9-Bit Parity Generators/Checkers with Clear 626
KS54/74HCTLS299 8-Bit Universal Shift/Storage Registers with 3-State Outputs 629
KS54/74HCTLS352 Dual 4-Line to 1-Line Data Selectors/Multiplexers 633
KS54/74HCTLS353 Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs . 636
KS54/74HCTLS365 Hex Bus-Drivers with 3-State Outputs 639
KS54/74HCTLS366 Hex Bus-Drivers with 3-State Outputs 639
KS54/74HCTLS367 Hex Bus-Drivers with 3-State Outputs 639
KS54/74HCTLS368 Hex Bus-Drivers with 3-State Outputs 639
KS54/74HCTLS373 Octal D-Type Transparent Latches with 3-State Outputs 642
KS54/74HCTLS374 Octal D-Type Flip-Flops with 3-State Outputs 645
KS54/74HCTLS377 Octal D-Type Flip-Flops with Clock Enable 648
KS54/74HCTLS390 Dual 4-Bit Decade Counters 651
KS54/74HCTLS393 Dual 4-Bit Binary Counters 655
KS54/74HCTLS399 Quad 2-Port Registers 657
KS54/74HCTLS423 Dual Retriggerable Monostable Multivibrators 660
KS54/74HCTLS465 Octal Buffers and Line Drivers with 3-State Outputs 663
KS54/74HCTLS466 Octal Buffers and Line Drivers with 3-State Outputs 663
KS54/74HCTLS467 Octal Buffers and Line Drivers with 3-State Outputs 663
KS54/74HCTLS468 Octal Buffers and Line Drivers wijth 3-State Outputs 663
KS54/74HCTLS518 8-Bit Identity Comparators 666
KS54/74HCTLS519 8-Bit Identity Comparators 666
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PRODUCT GUIDE

KS54/74HCTLS Family (continued)

Device Function Page
| KS54/74HCTLS520 8-Bit Identity Comparators 666
KS54/74HCTLS521 8-Bit Identity Comparators 666
KS54/74HCTLS522 8-Bit Identity Comparators 666
KS54/74HCTLS533 Octal D-Type Transparent Latches with 3-State Outputs 670
KS54/74HCTLS534 Octal D-Type Flip-Flops with 3-State Output 673
KS54/74HCTLS540 Octal Buffers and Line Drivers with 3-State Outputs 676
KS54/74HCTLS541 Octal Buffers and Line Drivers with 3-State Outputs 676
KS54/74HCTLS563 Octal D-Type Transparent Latches with 3-State Outputs 679
KS54/74HCTLS564 Octal D-Type Flip-Flops with 3-State Outputs : 682
KS54/74HCTLS573 Octal D-Type Transparent Latches with 3-State Outputs 685
KS54/74HCTLS574 Octal D-Type Flip-Flops with 3-State Outputs 688
KS54/74HCTLS590 8-Bit Binary Counters with 3-State Output Register 691
KS54/74HCTLS591 8-Bit Binary Counters with 3-State Output Register 691
KS54/74HCTLS592 8-Bit Binary Counters with Register ) 696
KS54/74HCTLS593 8-Bit Binary Counters with Bidirectional Input Register/Counter Output 696 .
KS54/74HCTLS595 8-Bit Shift Registers with Output Latches ’ 702
KS54/74HCTLS596 8-Bit Shift Registers with Output Latches 702
KS54/74HCTLS597 8-Bit Shift Regiters with Input Latches 707
KS54/74HCTLS640 ‘Octal Bus Transceivers with 3-State Outputs 709
KS54/74HCTLS643 Octal Bus Transceivers with 3-State Outputs 709
KS54/7T4HCTLS645 Octal Bus Transceivers with 3-State Outputs 709
KS54/74HCTLS646 Octal 3-State Transceivers with Registers 712
KS854/74HCTLS648 Octal 3-State Bus Transceivers with Registers 712
KS54/74HCTLS651 Octal 3-State Bus Transceivers with Registers 716
KS54/74HCTLS652 Octal 3-State Bus Transceivers with Registers 716
KS54/74HCTLS658 Octal Bus Transceivers with Parity 720
KS54/74HCTLS659 Octal Bus Transceivers with Parity 720
KS54/74HCTLS664 Octal Bus Transceivers with Parity 724
KS54/74HCTLS665 Octal Bus Transceivers with Parity 724
KS54/74HCTLS670 4-By-4 Register Files with 3-State Outputs 728
KS54/74HCTLS679 12-Bit Address Comparators 732
KS54/74HCTLS680 12-Bit Address Comparators 732
KS54/74HCTLS682 8-Bit Magnitude Comparators 737
KS54/74HCTLS684 8-Bit Magnitude Comparators 737
KS54/74HCTLS686 8-Bit Magnitude Comparators 737
KS54/74HCTLS688 ‘8-Bit Magnitude Comparators 742
KS54/74HCTLS689 8-Bit Identity Comparators with Open-Drain Outputs 742
KS54/74HCTLS793 Octal Latches with Readback 745
KS54/74HCTLS794 Octal Registers with Readback 745
KS54/74HCTLS821 10-Bit Bus Interface Registers with 3-State Outputs 749
KS54/74HCTLS822 10-Bit Bus Interface Registers with 3-State Outputs 749
KS54/74HCTLS823 9-Bit Bus Intérface Registers with 3-State Outputs 753
KS54/74HCTLS824 9-Bit Bus Interface Registers with 3-State Outputs 753
KS54/74HCLTS825 8-Bit Bus Interface Registers with 3-State Outputs 757
KS54/74HCTLS826 8-Bit Bus Interface Registers with 3-State Outputs 757
KS54/74HCTLS841 10-Bit Bus Interface Registers with 3-State Outputs 761
KS54/74HCTLS842 10-Bit Bus Interface Registers with 3-State Outputs 761
KS54/74HCTLS843 9-Bit Bus Interface Registers with 3-State Outputs 765
KS54/74HCTLS844 9-Bit Bus Interface Registers with 3-State Outputs _ 765
_|KS54/74HCTLS845 8-Bit Bus Interface Registers with 3-State Outputs 769
KS54/74HCTLS846 | 8-Bit Bus interface Registers with 3-State Outouts 769
KS54/74HCTLS4049 | Hex inverting Logic level Down Converters 773
KS54/74HCTLS4050 | Hex Logic Level Down Converters 773

=§§ SAMSUNG SEMICONDUCTOR

16



PRODUCT GUIDE

2. Functional Selection Guide

Part Number
Function KS54/74AHCT Description Package
KS54/74HCTLS
Gates and 00 Quad 2-Input NAND Gates 14 DIP
Inverters 01 Quad 2-Input NAND Gates with Open-Drain Outputs ’ 14 DIP
02 Quad 2-Input NOR Gates 14 DIP
03 Quad 2-Input NAND Gates with Open-Drain Outputs 14 DIP
04 Hex Inverters . 14 DIP 1
05 Hex Inverters with Open-Drain Outputs ' 14 DIP
08 Quad 2-Input AND Gates 14 DIP
09 Quad 2-Input AND Gates with Open-Drain Outputs 14 DIP
10 Triple 3-Input NAND Gates 14 DIP
11 Triple 3-Input AND Gates C 14 DIP
12 Triple 3-Input NAND Gates with Open-Drain Outputs 14 DIP
14 * Hex Schmitt-Trigger Inverters 14 DIP
20 Dual 4-Input NAND Gates 14 DIP
21 Dual 4-Input AND Gates 14 DIP
22 Dual 4-Input NAND Gates with Open-Drain Outputs 14 DIP
27 Triple 3-Input NOR Gates 14 DIP
30 8-Input NAND Gate ' 14 DIP
32 Quad 2-Input OR Gates . 14 DIP
51 Dual AND-OR-Invert Gates 14 DIP
58 Dual AND-OR Gates 14 DIP |
86 Quad 2-Input Exclusive-OR Gates 14 DIP |
132 Quad 2-Input NAND Gates with Schmitt-Trigger Inputs : 14 DIP |
133 13-Input NAND Gates 16 DIP
. 266 Quad Exclusive-NOR Gates with Open Drain Outputs 14 DIP
Buffers 125 Quad Buffers with 3-State Outputs 14 DIP
and 126 Quad Buffers with 3-State Outputs 14 DIP
Line 210 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP
Drivers 240 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP
241 Octal Buffers and Line Drivers with 3-State Outputs : 20 DIP
244 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP
365 Hex Bus-Drivers with 3-State Outputs 16 DIP
366 Hex Bus-Drivers with 3-State Outputs 16 DIP
367 Hex Bus-Drivers with 3-State Outputs 16 DIP
368 Hex Bus-Drivers with 3-State Outputs 16 DIP
465 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP
466 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP
467 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP
468 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP
540 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP
541 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP
Level 4049 Hex Inverting ngic level Down Converters 16 DIP
Shifters 4050 Hex Logic level Down Converters 16 DIP
Flip-Flops 73 Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 14 DIP
74 Dual D-Type Positive-Edge-Triggered Flip-Flops with Preset and Clear 14 DIP
76 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 16 DIP
78 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear
and Common Clock : 14 DIP
107 Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 14 DIP
109 Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear 16 DIP

(4 :
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Functional Selection Guide (continued)
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Part Number
Function KS54/74AHCT Description Package
KS54/74HCTLS

112 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 16 DIP
173 4-Bit D-Type Registers with 3-State Outputs 16 DIP
174 Hex D-Type Flip-Flops with Clear 16 DIP
175 Quad D-Type Flip-Flops with: Clear 16 DIP
273 Octal D-Type Flip-Flops with Clear 20 DIP
374 Octal D-Type Flip-Flops with 3-State Outputs 20 DIP
377 Octal D-Type Flip-Flops with Clock Enable 20 DIP
399 Quad 2-Port Registers 16 DIP
534 Octal D-Type Flip-Flops with 3-State 20 DIP
564 Octal DType Flip-Flops with 3-State 20 DIP
574 Octal D-Type Flip-Flops with 3-State 20 DIP
670 4-By-4-Register Files with 3-State Outputs 16 DIP
794 Octal Register with Readback 20 DIP
821 10 Bit BUS Interface Registers with 3-State Outputs 24 DIP
822 10 Bit BUS Interface Registers with 3-State Outputs 24 DIP
823 9-Bit BUS Interface Registers with 3-State Outputs 24 DIP
824 9-Bit BUS Interface Registers with 3-State Outputs 24 DIP
825 8-Bit BUS Interface Registers with 3-State Outputs 24 DIP
826 8-Bit BUS Interface Registers with 3-State Outputs 24 DIP
75 Quad Bistable Transparent Latches 16 DIP
77 Quad D-Type Latches 14 DIP
Latches .259 8-Bit Addressable Latches 16 DIP
373 Octal D-Type Transparent Latches with 3-State Outputs 20 DIP
533 Octal DType Transparent Latches with 3-State Outputs 20 DIP

563 Octal D-Type Transparent Latches with 3-State Outputs 20 DIP
573 QOctal D-Type Transparent Latches with 3-State Outputs 20 DIP
793 Octal D-Type Transparent Latches with Readback 20 DIP
841 10-Bit Bus Interface D-Type latches with 3-State Outputs -24 DIP
842 10-Bit Bus Interface D-Type latches with 3-State Outputs 24 DIP
843 9-Bit Bus Interface D-Type latches with 3-State Outputs 24 DIP
844 9-Bit Bus Interface D-Type latches with 3-State" Outputs 24 DIP
845 8-Bit Bus Interface D-Type latches with 3-State Outputs 24 DIP
846 8-Bit Bus Interface ‘D-Type latches with 3-State Outputs 24 DIP
"Multiplexers 151 1 of 8 Data Selectors/Multiplexers 16 DIP
153 Dual 1 of 4 Data Selectors/Multiplexers 16 DIP
157 Quad 2-Line to 1-Line Data Selectors/Multiplexers 16 DIP
158 Quad 2-Line to 1-Line Data Selectors/Multiplexers 16 DIP
251 1-of-4 Data Selectors/Multiplexers with 3-State Outputs 16 DIP
- 253 Dual 1-of-4 Data Selectors/Multiplexers with 3-State Outputs 16 DIP
257 Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 16 DIP
258 Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 16 DIP

352 Dual 1-of-4 Data Selectors/Multiplexers 16 DIP -
353 1-of-4 Data Selectors/Multiplexers with 3-State Outputs 16 DIP
Shift 164 8-Bit Serial-In/Parallel-Out Sift Registers 14 DIP
- Registers 165 8-Bit Parallel-IN/Serial-Out Shift Registers 16 DIP
166 | 8-Bit Paraliel-IN/Serial-Out Shift Registers 16 DIP
194 4-Bit Bidirectional Universal Shift Registers’ 16 DIP
195 4-Bit Bidirectional Universal Shift Registers 16 DIP
299 8-Bit Universal Shift/Storage Registers with 3-State Outputs 20 DIP
18



PRODUCT GUIDE

Functional Selection Gude (continued)

Part Number
Function KS54/T4AHCT Description Package
KS54/74HCTLS
Gates and 595 8-Bit Shift Registers with Output Latches 16 DIP
596 8-Bit Shift Registers with Output Latches 16 DIP
597 8-Bit Shift Registers with Input Latches 16 DIP
Transceivers/ © 242 Quad Bus Transceivers with 3-State Outputs 14 DIP
243 Quad Bus Transceivers with 3-State Outputs 14 DIP
245 Ouad Bus Transceivers with 3-State Outputs ' 20 DIP
640 Ouad Bus Transceivers with 3-State Outputs 20 DIP
643 Ouad Bus Transceivers with 3-State Outputs . 20 DIP
645 Ouad Bus Transceivers with 3-State Outputs 20 DIP
646 Octal 3-State Bus Transceivers with Registers 24 DIP
648 Octal 3-State Bus Transceivers with Registers 24 DIP
651 Octal 3-State Bus Transceivers with Registers 24 DIP
652 Octal 3-State Bus Transceivers with Registers 24 DIP
658 Octal Bus Transceivers with Parity ' 24 DIP
659 Octal Bus Transceivers with Parity 24 DIP
664 Octal Bus Transceivers with Parity : 24 DIP
665 Octal Bus Transceivers with Parity ) 24 DIP
Counters 160 Synchronous 4-Bit Decade Counters 16 DIP
161 Synchronous 4-Bit Binary Counters 16 DIP
162 Synchronous 4-Bit Decade Counters o 16 DIP
163 Synchronous 4-Bit Binary Counters 16 DIP
168 Synchrénous 4-Bit Up/Down Decade Counters 16 DIP
169 Synchronous 4-Bit Up/Down Binary Counters 16 DIP
190 Presettable Synchronous BCD Decade Up/Down Counter 16 DIP
191 Synchronous 4-Bit Up/Down Binary Counters 16 DIP
192 Synchronous 4-Bit Up/Down Binary Counters 16 DIP
193 Synchronous 4-Bit Up/Down Binary Counters with Dual Clock 16 DIP
390 Dual 4-Bit Decade Counters ) ’ 16 DIP
393 Dual 4-Bit Binary Counters 16 DIP
590 8-Bit Binary Counters with 3-State Output Register 16 DIP
591 8-Bit Binary Counters with 3-State Output Register 16 DIP
592 8-Bit Binary Counters with Input Register 16 DIP
593 | 8-Bit Binary Counters with Bidirectional Input Register/Counter Output 20 DIP
Decocers 42 BCD-to-Decimal Decoder 16 DIP
Encoders 138 3-Line to 8-Line Decoders/Demultiplexers 16 DIP
139 Dual 1-of-4 Decoders/Demultiplexers 16 DIP
148 8-Line to 3-Line Priority Encoders 16 DIP
154 4-Line to 16-Line Decoders/Demultiplexers 24 DIP
155 Dual 2-to-4 Line Decoders/Demultiplexers 16 DIP
238 3-Line to 8-Line Decoders/Demultiplexers . 16 DIP
239 Dual 1-of-4 Decoders/Demultiplexers 16 DIP
Multivibrators 121 Monostable Multivibrators with Schmit-Trigger Inputs 14 DIP
123 Dual Retriggerable Monostable Multivibrators 16 DIP
423 Dual Retriggerable Monostable Multivibrators 16 DIP
Arithmetic 181 4-Bit Arithmetic Logic Unit . . 24 DIP
Circuits 182 Look-Ahead Carry Generator . 16 DIP
183 Dual High Speed Adder . 14 DIP
280 9-Bit Parity Generators/Checkers ) 14 DIP

[ 4. .
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Functional Selection Guide (contnued)

7
o

Pant Namber

Function KS54/74AHCT Description: Package

) KS54/74HCTLS
518 8-Bit Identity Comparators 20 DIP
519 8-Bit Identity Comparators 20 DIP
520 8-Bit Identity Comparators 20 DIP
521 8-Bit Identity Comparators 20 DIP
522 8-Bit Identity Comparators 20 DIP
679 12-Bit Address Comparators 20 DIP
680 12-Bit Address Comparators 20 DIP
682 8-Bit Magnitude Comparators 20 DIP
684 8-Bit Magnitude Comparators 20 DIP
686 8-Bit Magnitude Comparators 20 DIP
688 8-Bit Magnitude Comparators 20 DIP
689 8-Bit Identity Comparators with Open-Drain Outputs 20 DIP

20
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PARAMETER MEASUREMENT INFORMATION
AC SWITCHING TEST CIRCUITS

Totem-Pole Outputs
Vee

DEVICE
UNDER

INPUT o | |
TEST |
*

J_ Icl

;CL includes load and test jig capacitance

3-State Outputs

st
Vee

-0 [
4
R, ’
DEVICE
INPUT o0—o UNDER
TEST
I c.* .

il

*C. Includes load and test jig capacitance
St = V¢ for tpz and tpLz measurements

S = GND for tpzH and tpnz measurements.

Opén-Drain Outputs

Vee

l

S R
DEVICE b I
INPUT ] UNDER o
TEST

L
T T-

*C. includes load and test jig capacitance
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PARAMETER MEASUREMENT INFORMATION

TIMING WAVEFORMS

Propagation Delays

INPUT

“'IN—PHASE
ouTPUT

OUT-OF-PHASE
OuTPUT

Setup & Hold Times, Input Rise & Fall Times

_ it =t
1 . ]
REFERENCE 02:'3\7/"' -y PXTh U v
INPUT . ] 0.3V ov
l,....gm.o-—:,,—-‘—-._ :
DATA 2.7V {e e e mmmae av
INPUT 0.3V f1.3v 2.7V 1.3V
’ i 0.3v 1 ov
-y - t
Input Pulse Width
POSITIVE || f—— 3v
INPUT 1.3v s ov
1
PULSE L L——
NEGATIVE ‘el — 3v
INPUT 1.3V 1.3V ov
PULSE

Enable & Disable Time for 3-State Outputs

OUTPUT CONTROL
(Low-level enabling)

OUTPUT
WAVEFORM 1*

OUTPUT
WAVEFORM 2*

* Waveform 1 is for an output with internal conditions such that the output is low except when disabled
by the output control. This waveform is applicable to both 3-state and open-drain outputs.

* Waveform 2 is for an’output with internal conditions such that the output is high except when disabled
by the output control.
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PARAMETER MEASUREMENT INFORMATION

DEFINITIONS OF TERMS & SYMBOLS

FUNCTION TABLE SYMBOLS

= Steady state high level

L = Steady state low level

t = Transition from low to high level

V= Transition from high to low level

X = Don't care (high, low states or transitions)

Z =. High-impedance state of a 3-state output

h = The level of steady-state inputs at inputs A thru H, respectively
Q, = Level of Q before the indicated steady-state input conditions were established
Q = Complement of Q, or level of Q before the indicated steady-state conditions were established
Qn = Level of Q before the most recent active transition indicated by * or ¢
JL = One high-level pulse
T = One low-level pulse .

TOGGLE = each output changes to the complement of its previous level on each active transition indicated by t or ¥

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid whenever
the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so long as
the input configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with * and/or {, this means the output is valid whenever
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state levels.
If the output is shown as level (H, L, Q,, or Qo ), it persists so long as the steady-state input levels and the levels that ter-
minate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite direction to those
shown have no effect at the output. (If the output is shown as pulse, [ or"_[", the pulse follows the indicated input transi;
tion and persists for an interval dependent on the circuit)

DC Characteristics Terms
Vih  High-Level input voltage

An input voltage within the more positive (less negative) of the two ranges of values used to represent the binary
variables. A minimum is specified that is the least-positive value of high-level input voltage for which operation of the
logic element within specification limits is guaranteed.

ViL  Low-Level input voltage

An input voltage level within the less positive (more negative) of the two ranges of values used to represent the binary
variables. A maximum is specified that is the most-postive value of low-level input voltage for which operation of the
logic element within specification limits is guaranteed.

Von High-Level output voltage

The voltage at an output terminal with input conditions applied that, according to product specification, will establish
a high level at the output.

VoL Low-Level output voltage

The voltage at an output terminal with input conditions applied that, according to product specification, will establish
a low level at the output.

Vr+ Positive-Going threshold level

The voltage level at a !ranéition-operated input that causes operation of the logic element according to specification
as 'the input voltage rises from a level below the negative-going threshold voltage, Vr-.
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PARAMETER MEASUREMENT INFORMATION

Vr-

loz

lec

Negative-Going threshold level

The voltage at a transition-operated input that causes operation of the logic element according to specification as
the input voltage falls from a level above the positive-going threshold voltage, V1+.

Output Current
The current into* an output with input conditions applied that, according to the product specificatioh, will e;tablish
a high or a low level at the output.

Input Curent-
The current into* an input when a high or a low level voltage is applied to that input..
Off-State (high-impedance-state) output current (of a three-state output)

The -current flowing into* an output having three-state capability with input conditions established that, according
to the product specification, will establish the high-impedance state at the output level voltage applied to the output.

This parameter is measured with other input conditions established that would cause the output to be ata low-voltage
level (if it were enabled) when the externally applled voltage is high; or high-voltage level when the externally applied
voltage is low.

Supply current
The current into* the Vcc supply terminal of an integrated circuit.

*Current out of a terminal is given as negative value.

AC CHARACTERISTICS TERMS

t

tt

fmlx

teLH

tpzn

" lezL

Rise time

The time interval between two reference points (10% and 90% unless otherwise specified) on a waveform that is
changing from the defined low level to the high level.

Fall time

The time interval between two reference points (90% and 10% unless otherwise specified) on a waveform that is
changing from the defined high level to the defined low level..

Maximum clock frequency

The highest rate at which the cock input of a bistable circuit can be driven through its required sequence while main-
taining stable transitions of a logic level at the output with input conditions established that should cause changes
of output logic level in accordance with the specification.

Propagation delay time, low-to-high-level output

The time between the specified reference points on the input and output voltage waveforms with the output changing
from the defined low level to the defined high level.

Propagation delay time, high-to-low-level output

The time between the specified reference points on the‘ input and output voltage waveforms with the output changing
from the defined high level to the defined low level.

Enable time (of a three-state output) to high level

The time interval between the specified reference points on the input and output voltage waveforms with the three-
state outputs changing from a high-impedance (off) state to the defined high level.

Enable time (of a three-state output) to low level

The time interval between the specified reference boints on the input and output voltage waveforms with the three-
state outputs changing from a high-impedance (off) state to the defined low level.

=g SAMSUNG SEMICONDUCTOR
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teuz Disable time (of a three-state output) from high level
The time interval between the specified reference points on the input and output voltage waveforms with the three-
state outputs changing from the defined high level to high-impedance (off) state.

terz Disable time (of a three-state output) from low level
The time interval between the specified reference points on the input ana output voltage waveforms with the three-
state outputs changing from the defined high level to high-impedance (off) state.

tw Pulse width

The time interval between specified reference points on the leading and trailing edges of the pulse waveform.

tsu Setup time

The time interval between the application of a signal at a speéified input terminal and a subsequent active transition
at another specified input terminal. '

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by the system
in which the digital circuit operates. A minimum value is specified that is the shortest interval for which
correct operation of the digital circuit is guaranteed.

2. The setup time may have a negative value in which case the minimum limit defines the longest interval
(between the active transition and the application of the other signal) for which correct operation of the
digital circuit is guaranteed.

th Hold time

The time interval during which a signal is retained at a specified input terminal after an active transition occurs at another
specified input terminal.

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the system
in which the digital circuit operates. A minimum value is specified that is the shortest mterval for which
correct operation of the digital circuit is guaranteed.

2. The hold time may have a negative value in which case the minimum limit defines the longest interval (be-
tween the release of the signal and the active transition) for which correct operation of the digital circuit
is guaranteed.

Cpp Power dissipation capacitance

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp = Cpp Vcc?*f+ Icc Vee.
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TECHNICAL OVERVIEW

INTRODUCTION

The 54/74AHCT Advapnced High-Speed CMOS and the 54/74HCTLS High-Speed CMOS logic families were designed to
offer the most desirable features of their CMOS and bipolar predecessors. They have the low power dissipation, superior
noise immunity, wide voltage and temperature ranges and the very low input currents of the other high-speed CMOS logic
families, in addition to the high speed and drive capability of LS and ALS bipolar logic.

The AHCT family is an exact equivalent of the bipolar ALS and can readily replace ALS in existing applications to reduce
power dissipation. In many applications, AHCT parts can also be used as replacements for FAST™ and S (Schottky).

The HCTLS parts, on the other hand, meet and exceed all of industry-standard LS and HCT specifications, and can be used
as replacements to these to lower the power dissipation and improve performance. Figure 1 shows how AHCT and HCTLS
families rank with the other bipolar technologies in terms of speed and power dissipation.

100 .
80
LOW-POWER TTL
> 54/74L | .
3 30
£
>
3
w
e N
z
e STANDARD TTL
& 54/74 L\
H '
< 10 O
Q . HIGH-SPEED CMOS LP SCHOTTKY
o 54/T4HCTLS 54/74LS
o @1z
c 5 + l
u . ADVANCED <) ADVANCED SCHOTTKY TTL
< HIGH-SPEED CMOS LP SCHOTTKY 54/74S
3 b 54/7T4AHCT 54/74ALS A~ 1 o_
@1MHz) FAST
15 { . 54/74F T ADVANCED .
’ SCHOTTKY
54/T4AS
0.1 0.2 0.4 1 2 4 10 20

AVERAGE POWER PER GATE (mW)

FIGURE 1. Power dissipation vs gate dely characteristics for a two-input
NAND gate (74XXX00) implemented in various bipolar and CMOS technologies

Both families feature TTL input voltage levels which enable them to interface with all TTL, NMOS or CMOS outputs without
any external components. All AHCT and HCTLS parts are fully characterized and specified over the 4.5 to 5.5V voltage
range, and the industrial (—40Q to 85°C) and military (—55 to 125 °C) temperature ranges. This is a significant improvement
over the older biploar logic families, where, for example LS would specify DC specs over 4.75V to 5.25V and AC specs
only at 5V and room temperature. (ALS is specified over 4.5 to 5.5V and O to 70°C). A comparison of the key characteristics
for an octal buffer illustrates these improvements clearly in Figure 2. The DC characteristics common to all AHCT and HCTLS
parts are listed in Figure 3.

FAST is a trademark of Fairchild camera and Instrument
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SAMSUNG CMOS

TTL OTHER CMOS

74LS244 74ALS244 74F244 74HCTLS244 74AHCT244 74HC244 74HCT244
Operating Voltage 4.75V105.25V | 4.5V105.5V |4.75V105.25V| 4.5V to 5.5V 4.5V to 5.5V 2Vto 6V 4.5V to 5.5V
Range (Commercial)
Operating Temperature 0°C1070°C | 0°Cto 70°C | 0°Cto 70°C | —40°C to +85°C | —40°C to +85°C | —40°C to +85°C | —40°C to +85°C
Range (Commercial) {
Maximum Propagation 18 ns 10 ns 6.5 ns 18 ns 10 ns 20 ns 18 ns
D:l:l (CL= spog F) (Ve = 8V, (Over Operating | (Over Operating (Ve = 5V, (Over Operating (Voe = 5V, (Vee = 5V,

” A P Ta = 25°C) Conditions) Conditions) Ta = 25°C) Conditions) Ta = 25°C) Ta = 25°C)
Maximum Quiescent 54 mA 27 mA 90 mA 0.08 mA 0.08 mA 0.08 mA 0.08 mA
Current
Typical Static 120 mW 70 mW 260 mW 0.004 mwW 0.004 mW 0.004 mW 0.004 mwW
Power
Dissipation At 100 kHz. 120 mW 70 mwW 260 mW 0.6 mW 0.6 mwW 1.0 mW 1.8 mW

(Al inputs toggling) .
-3 mA -3 mA

) (Vou = 2.4V) (Von = 2.4V) -15 mA -6 mA -6 mA —6 mA -6 mA
Output o =15 mA =15 mA (Von 2.0V) (Von = 3.84V) (Von = 3.84V) (Von = 3.84V) (Von = 3.84V)
Drivz (Vou = 2.0V) (Von = 2.0V)
Currents 12 mA 12 mA 12 mA 12 mA

) (VoL = 0.4V) (VoL = 0.4V) 64 mA (VoL = 0.4V)- (VoL = 0.4V) 6 mA 6 mA

oL 24 mA 24 mA (VoL = 0.55V) 24 mA 24 mA (VoL = 0.33V) (VoL = 0.33V)

(VoL = 0.5V) (VoL = 0.5V) (VoL = 0.5V) (VoL = 0.5V)
Input Vi 0.8V 0.8V 0.8V 0.8V 0.8V v O;QZ s 0.8V
| Threshold (Vo = 4.

Voltages 3.16V

Vi 2.0v 2.0V 2.0V 2.0v 2.0v (Voo ='4.5V) 2.0V

—-0.2 mA -0.1 mA —1.6 mA

Input W (Vi = 0.4v) (Vi = 0.4v) (Vi = 0.5V) —1.04A 1.0 uA 1.0 A —1.0 uA

Currents
20 pA 20 pA 20 pA 10 uA
w Vi=27v) | M=27v) | (v=27V) oH 1.04A 1.0uA 1owA

FIGURE 2. Key performance characteristics for 74XXXX244 octal buffer
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TECHNICAL OVERVIEW

The Samsung CMOS logic families include a comprehensive set of buffers, registers, latches and transceivers that are of-
fered in 8, 9 and 10-bit versions. A wide variety of gates, flip- flops, multiplexers, shift registers, encoder/decoders, schmitt
triggers and multivibrators complete the family of 157 part types. Each function is available in both AHCT and HCTLS version.

Commercial

Military

Characteristic | Symbol Conditions —40°C to +85°C -55°C to +125°C |Unit
Guaranteed Limits
Minimum
High-Level Vi 2.0 2.0 \
Input Voltage
Minimum
Low-Level Vi 0.8 0.8 v
Input Voltage
CMOS loads Veo—0.1 Veg—0.1
Minimum  |lon=—204A
High-Level v, ViN=V, of.V
Output Voltage | | O zt:f‘__dff n?:tp uts 384 37 v
Bus-Driver Outputs
lon=—6 mA 3.84 3.7
CMOS loads
lou=20 A 0.1 0.1
Minimurm Standard Output: \
Low-Level VoL |ViN=Vin or Vi \ a:} 4ar A utputs 0.33 0.4
Output Voltage oL=4 m : :
lo.=8 mA 0.5
Bus-Driver Outputs
lo.=12 mA 0.33 0.4 \
lo.=24 mA 0.5
Maximum Input _ _ y
Leakage Current | ! | Veo=Max, Vin=Vcc or GND +1.0 1.0 uA
Maximum 3-State Vec=Max, Enable=V|4 or V| X
+ +
Leakage Current loz Vour=Vcc or GND ¥5.0 +10.0 KA
SSI Circuits 20.0 40.0
. Vee=Max
Maximum : Vin=Veg or | Pual and Quad 40.0 80.0
Quiescent cc GND Flip-Flops & Latches My
Supply Current All Outputs | Ms] Circuits &
Open Circuits with 80.0 160.0
High-Current Outputs
FIGURE 3. DC characteristics of the 54/74AHCT and 54/74 HCTLS Families (Vcc=5.0V =10%)
33
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TECHNICAL OVERVIEW

PROCESS TECHNOLOGY

The high performance of the AHCT and HCTLS is a result of a unique self-aligned metal-gate CMOS process technology
that features 1.2um effective gate lengths and double metallization. The following table compares the general characteristics
of this process with other existing CMOS and bipolar technologies used for logic circuits:

SAMSUNG CMOS INDUSTRY CMOS (HC & HCT) INDUSTRY ALS
Number of Masking Steps ~ ° 8 12-14 13
Number of Metal Layers 2 ) 1 2
Minimum Feature Size (drawn) 2 um 3-4 ym T4 um
Interconnections s All Metal Poly & Metal ’ All Metal
Relative Die Size 1X 2.5-5X 1.6-2X
Manufacturing Equipment Standard Standard Standard

Samsung’s CMOS process was designed from the ground up to be a scaled two-layer metal CMOS process (see Figure
4 for a cross section). The goal was to make the process as simple as possible, and be-able to readily control gate length

_and gate dielectric thickness. The process uses 8 masking steps. Other semiconductor manufactures, in trying to go to
two-layer metal short-channel processes have generally embellished pre-existing silicon-gate processes and have wound
up with 12-14 masking steps. More masking steps, of course, make wafers more costly, but most importantly, reduce yield
because of more chances for random defects.

DIELECTRIC LAYERS ' METAL LAYER 2 METAL LAYER 1

P+ N+
N-CHANNEL TRANSISTOR P-CHANNEL TRANSISTOR
PWELL CHANNEL
STOPPERS
N-SUBSTRATE

FIGURE 4. Samsung CMOS process cross section for.an inverter stage

The Samsung process, with the short 2 um channel lengths (1.2 um effective), yields gate delays as fast as those of the
bipolar LS and ALS processes, and the same short channel lengths allow high-current output drivers to occupy a modest
silicon area. Generally, the AHCT and HCTLS logic chips are much smaller than their CMOS and bipolar equivalents (see Figure
5). In achieving this small size, two-layer metal is as important as having short channels. For example, in the on-chip busing
of ground and Vcc to the output drivers, very wide metal lines have to be used that take considerable area. In this case,
if these lines are in Metal 2, no extra area is wasted since the circuitry can be placed underneath.
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FIGURE 5. Die size comparison for a 74XXX244 from various technologies.

INPUT CHARACTERISITICS.

The input stage of an AHCT or HCTLS circuit is illustrated in Figure 6. It consists of a diode protection network and a CMOS
inverter stage that has very high input impedance. The ultra-low input current specified in the data sheets (1A maximum) is
due to the reverse leakage currents of the diodes and is not used for “driving” the CMOS transistors i.e. the inputs are
voltage-driven. This makes AHCT and HCTLS inputs very easy to drive and results in a very high fan-in capability.

TTL-compatible input threshold voltages of 0.8V Vi_ and 2.0V V4 are accomplished by properly sizing the p- and n-channel
transistors of the CMOS inverter stage. The actual logic transition takes place mid-way between these values, at 1.4V, and
is very sharp compared to TTL logic due to the very high gain of the first inverter stage. This is illustrated in Figure 7 for
a two-input NAND gate. Note that the input threshold for CMOS is much more stable with temperature than that for LS.

While the AHCT and HCTLS parts are recommended as direct replacements for ALS and LS, one needs to pay attention
to not leaving any inputs floating, i.e. unconnected. Since the inputs have very high impedance, they can easily pick up
external noise which can result in random switching of the device and high power consumption. Therefore, all unused inputs
must be terminated to either Vcc or ground.
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FIGURE 6. The input circuit of AHCT and HCTLS parts.
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FIGURE 7. Inbut-Outpu! transfer characteristics for (a) AHCT/HCTLSO00, (b) LS00.
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OUTPUT CHARACTERISTICS

A typical output stage of an AHCT or HCTLS part consists of a complementary pair of transistors and a diode protection
network (see Figure 8). Unlike the bipolar outputs, the voltage swing is rail-to-rail, which is responsible for the improved
noise margine of AHCT/HCTLS systems. The drive capability of these outputs is similar to the bipolar parts, i.e. 24mA or
8mA IoL (at 0.5V Vo) for bus-driver and standard outputs, respectively. This means that AHCT and HCTLS parts can drive
as many loads or as large bus capacitances as their ALS and LS counterparts. Figure 9 shows a comparison of the output
drive capabilities of AHCT/HCTLS and LS/ALS outputs. Figure 10 illustrates the variations of loL and lon with supply voltage
and temperature for a standard output ('00) and a bus driver ('244).

of

0 OUTPUT PIN

FIGURE 8. A typical output circuit of an AHCT or HCTLS part.
The upper diode is parasitic and embedded in the p-channel transistor.

o T
T,=25°C
3 Vee=5V
E-10
£ / 7as Y
g /
o
£ -20
3 /74AHCT
4] 74HCTLS
§ -30 —
(2]
5
& -40
2
3
-50 /

1.0 2.0 3.0 4.0
OUTPUT VOLTAGE (V)

FIGURE 9. Comparison of standard AHCT/HCTLS and standard LS output (a) Source, and (b) sink currents.
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FIGURE 10. Oufpul current variations with supply voltage and temperature for standard [(a), (b), (e) (f)] and
bus driver [(c), (d), (g), (h)] outputs.

NOISE IMMUNITY & NOISE MARGINS

The term “noise” in the context of digital circuits and systems means unwanted transient variations of voltages and currents
at logic nodes. Typically noise is transferred to logic nodes or interconnecting lines by unwanted capacitive or inductive
coupling, as illustrated in Figure 11.

Mutual inductance

/ with another
L\MA_/J poenese
Y
Radio frequency
signals from
external sources ~€

.Inductive and

- resistive drops
-— i "
L——I I——< Capacitive coupling

from another node

<

FIGURE 11. Sources of noise in digital systems.

Noise becomes a particularly critical issue in high-speed systems where fast voltage transitions accentuate these parasitic
capacitances and inductances. Also, higher speeds allow the device to respond more quickly to noise transients. Therefore,
special board layout and decoupling techniques have to be employed to confine noise to an “acceptable range”. Obviously,
the wider this range, the easier it is to design a clean system. This range is dictated by the input and output characteristics
of the ICs in the system, as illustrated in Figure 12, and is measured in terms of “noise margins”.
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FIGUREi!.jequirements for good noise immunity.

Noise margins specify the maximum amplitude noise- pulse that will not change the state of a driven stage, assuming the
driving stage presents a worst-case logic Ievel to the driven stage Specifically, the high-level and the low-level noise margins
(NMy and-NML) are defined as: N

NMu=VoH — Vi,

NML=ViL — VoL, N
where the voltage values are the guaranteed worst-case extremes for each case. F/gure 1&shows the noise margins for
several different interfaces. .

P

TTL to TTL AHCT to AHCT, '
. BV+ . or AHCT to TTL, HC to HC
Interface HC to AHCT : AHCT to HC
4754------
454 e - —————
E: e i \§
3.6 --- - - N Vi

2.7+

2.04

0.9
0.8

. 0.4*

0.1

FIGURE 13. Noise margins for various interfaces. Noise margins for HCTLS are the same as those for AHCT.

* When an AHCT output drives TTL loads the Vou level will be dependent on how many
loads are driven. For example if an AHCT244 drives 60LS loads, the Vou will rise to
0.4V

** For some, TTL parts, VoH is 2.4V, instead of 2.7V
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It is immediately obvious that the TTL-to-TTL interfaces have the poorest noise immunity and those driven by CMOS have the
best. This is due to the rail-to-rail voltage swings of CMOS outputs.

Note the HC logic has almost symmetrical noise margins while AHCT (or HCTLS) has a very large noise margin for high
level and a smaller low-level one. This is due to the fact that AHCT (or HCTLS) inputs are designed for direct interface with
TTL and NMOS outputs as well as other CMOS. Notice, however, that the low-level noise margin (NM.) for AHCT is only
0.1V less than that for HC, which means that it provides nearly as much immunity to ground noise. In addition, since AHCT
drive capability is two to four times better than HC, it is less susceptible to noise currents coupled to its outputs. That is,
lower stray voltages are induced for a given amount of current coupling than for HC:

ESD PROTECTION

Historically, MOS devices have always been considered to be more susceptible to damages due to electrostatic discharges
(ESD), which can occur during handling and assembly procedures. However, the new protection circuitry, design, and special
processing used for AHCT and HCTLS have improved the ESD immunity for these devices where it is now much better
than that of bipolar logic.

Figure 6 and 8 show the input and output ESD protection circuitry employed. All AHCT and HCTLS pins are protected to
ESD levels typically greater than+2kV, the tests are conducted using the “human-body” model that is shown in Figure 14.

10MQ 1.6KQ

O———————MWy—————= To Device
Under Test

High .
Voltage “ G=100pF
Supply
.
: ——

FIGURE 14. Test circuit used to measure ESD damage in AHCT and HCTLS circuits.

LATCHUP CHARACTERISTICS

SCR iatchup is an undesirable parasitic phenomenon which is inherent in circuits fabricated using bulk CMOS technology.
A parasitic four-layer (P-N-P-N) SCR structure that appears between Vcc and ground can be triggered when voltages greater
than Vcc or less than ground are applied to inputs or outputs. When this happens, Vcc gets effectively shorted to ground,
and the only way to get the device off the latchup mode is to shut off the power supply. If large currents are allowed to
flow through the chip, it may be destroyed. Samsung CMOS logic parts have been designed and processed to virtually
eliminate this possibility in real-life situations where voltages out of the supply range many.appear at the input or output pins
(overshoots, undershoots, power-up & power-down situations).
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FIGURE 15. Simplified cross section of a CMOS inverter
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FIGURE 16. CMOS SCR sfructure
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FIGURE 17. Simplified four layer SCR structure
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The parasitic SCR structure in a CMOS inverter cross section is illustrated in Figure 15, where vertical and lateral NPN and
PNP transistors are formed back-to-back by the N and P diffusions. Ra and Rg are the P-well and the N-substrate power
supply connections. Figure 16 is a schematic representation of this parasitic structure that looks like a cross-coupled tran-
sistor model of an SCR (Figure 17). The exceptions are the Ra and Rg resistors and the fact that the real SCR is triggered
at the gates, while the CMOS parasitic SCR is triggered at its emitters. This happens when either the Ea is raised above
Vcec enough to turn on Qa, or Ep is lowered below ground enough to turn on Qs. When Ea is brought above Vcc, current
is injected from the emitter of Qa and is swept to its collector. This current, in turn, will increase the voltage at the Qg gate
and once it is above 0.7V, Qg will turn on and feed current from its collector back into Ra and into Qa. When 0.7V drop
appears across Ra, Qa will turn on even more. ‘

If the two transistors have enough gain and enough current is provided by the supply to sustain the SCR, it will turn on
and remain on even after Ea and Eg are returned to the rail voltages. Notice that low resistor values effectively reduce
the gain of the transistors by stealing current away from their bases. Therefore, transistors should actually have much higher
gains in order to have an overall SCR loop gain greater than one and enable SCR to trigger.

Samsung CMOS logic parts are designed and processed to have very low Ra, Rg values and low gains for the parasitic
transistors. In addition, large diodes exist between each signal pin and the supply rails to shunt out voltages above Vcc'
and below ground. In fact, traditionally, one refers to the current that flows through these diodes as the element that triggers
latchup, i.e. we talk of “latchup trigger currents”, not voltages.

Measured on a static basis, i.e. by applying DC voltages above Vcc and below ground, Samsung parts can withstand cur-
rents typically well above 200mA-even under the worst-case conditions of 7V Vcc and +125°C operation. Figure 18
illustrates the test set-up used for static latchup tests.

A common occurence of valtages above Vcc and below ground in systems is overshoots and undershoots that are caused
by signal line ringing and power supply transients. In this case, unlike the static operation, only short pulses cause forward-
bias diode currents and hence possible latch-up. It turns out, fortunately, that the parasitic SCR has extremely slow response
time to transients, i.e. very poor frequency characteristics. Figure 19 shows the increased peak currents required to latch
an AHCT or HCTLS device up when the pulse width is decreased. For pulse widths in the range of several tens of nanoseconds,
it is virtually impossiblé to latch the device up.

Ve DIODE TEST CIRCUIT *
GROUND DIODE TEST CIRCUIT

1 o} — O

L . . Vee

+ Vee
+ +
by =
INPUT OR = INPUT OR V=
ouTPUT - OUTPUT v T
GND
GND
DUT buT

T.=25°C

FIGURE 18. Test setup for measuring DC latch-up
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FIGURE 19. Puised latch-up characteristics

POWER DISSIPATION

Low power dissipation is by far the most important advantage of CMOS over any other technology. Particularly in the quies-
cent state, the AHCT and HCTLS circuits consume up to seven orders of magnitude less power than the equivalent TTL
functions. This makes them ideal for battery-operated or ultra-low power systems where the system may be put to “sleep”
by shutting off the system clock. ‘

The dynamic power dissipation, however, depends on:

1. Cross-over currents of the internal CMOS transistors,

2. Internal load capacitances,

3. External load capacitances, and

4. Input voltage levels.
_All of the above add up every time there is a logic transition and dynamic power dissipation is the sum of these contributions
averaged at a given operating frequency. A practlcal formula is developed to calculate the dynamic power dissipation (Pp)
resulting from the first three items: (input voltage transitions are rail-to-rail)

Ppo=(CL+Cpp) Vcc’f,
where Cy is the load capacitance; CpD is the “internal power dissipation capacntance" Vcc is the supply voltage and f is
the operatlng frequency. The Cpp value, as specified in each data sheet, sums up the contributions of the first two factors
(crossover currents and internal load capacitances) as a capacitance value for purposes of this calculation. The eduation
indicates that the dynamic power dissipation is directly proportional to frequency.

The contribution of the fourth factor listed above, the input voltage levels, can also be significant when AHCT or HCTLS
inputs are driven by TTL outputs. Figure 20 shows the typical crossover currents generated at the input inverer stage as
the input voltage swings from O to Vcc. This is because both the n-channel and the p-channel transistors turn on partially
and provide a low-resistance current path between Vcc and ground when the input voltage is near the threshold voltage
of the complementary pair. At 2.7V, which is the worst case Vou for TTL parts, the Icc can be as high as 0.5mA per input.
This has to be taken into account when calculating the worst-case power dissipation of an AHCT or HCTLS part operating
in a TTL environment. '
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Figure 21 shows the internal power dissipation for an AHCT244 (same for HCTLS244) and compares it with the dynamic
power diséipation for LS, ALS and F244. It can be seen that the curves for the bipolar parts are essentially flat for frequenéies
up to 1 MHz where the quiescent currents mask out the dynamic effects. However, as the frequency goes up, the currents
that charge the internal capacitances start adding to the quiescent currents and increase the overall power dissipation. The
AHCT244 driven by worst-case TTL voltage levels (all inputs, 50% duty cycle) displays a similar trend but still dissipates
an order of magnitude less power than the lowest-power TTL. When CMOS input voltage levels are used, however, the
power dissipation is directly proportional ‘to frequency as predicted by the above mentioned formula, and is less than
those for the TTL parts, Although the power diséipation becomes comparable to ALS levels at around 10MHz, a crossover
does not happen below 50MHz, which is already beyond the maximum clock frequencies of most systems. This behaviour
is pretty much the same for all parts in the AHCT and HCTLS families.

In calculating the power dissipation of a system, however, note that only a small percentage of the devices operate at the
maximum clock frequency while others operate at a fraction of that. Therefore the average operating frequency tends to be
much lower where CMOS has a clear advantage.
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FIGURE 20. Typical crossover current of an AHCT FIGURE 21. Typical dynamic power consumption*
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AC CHARACTERISTICS

All AHCT and HCTLS parts are designed to meet or exceed the ALS and LS propagation delay specifications, respectively.

Coupled with the equivalent drive capability, this makes them ideal replacements for the ALS and LS in existing designs.

In addition the AC specifications for AHCT and HCTLS parts are improved to reflect more realistic design situations. First
of all, unlike LS, the AHCT & HCTLS propagation delays are specified with a 50pF load for all part types and guaranteed

over the entire voltage and temperature ranges (5V+10%, —40°C to +85°C). Standard LS propagation delays are specified

with a 15pF load and guaranteed only at room temperature and 5V Vcc. In addition, all bus drivers specify the propagation

delays with a 150pF load capacitance to enable the designer to predict a worst-case maximum speed degradation due to
capacitive loading. ' )

The effect of the supply voltage variations on propagation delay is illustrated in Figure 22 for a bus-driver (AHCT244). It
can be seen that the parts are functional over a very wide range of voltages and that they slow down as Vcc goes down..
Howeyer, propagation delays are specified and guaranteed only over the 4.5 to 5.5V range.

Figure 23 shows the effect of temperature onthe propagation delays for the same part. As for all CMOS circuits, AHCT .
and HCTLS parts slow down as temperature goes up. Typically speeds derate linearly from 25°C at about 0.02 ns/°C.
The propagation delay at any temperature (between —55°C and +125°C) can therefore be calculated using the following
formula: ’

tep (T)=tpp (25°C)+kr (T—25°C)
where: :
tep (T)=Propagation delay at the desired T temperature,

trp (25°C)=Propagation delay at 25°C,

kr=Temperature derating factor=0.02 ns/°C
The effect of capacitive loading of the outputs on the propagation delay is illustrated in Figure 24: the higher the load capacitance,
the slower the propagation delay gets. To determine the maximum limit for propagation delay at any value of capacitive loading
up to 500pF, the following equation is used:

teo (CL)=tep (50pF)+kc (CL—50pF)
‘where:

tep (CL)=Maximum propagation delay at the desired CL,

tro (50pF)=Maximum propagation delay from device data sheet,

kc=Maximum multiplicative factor (ns/pF):

® 0.04 for standard outputs, and
* 0.02 for bus-drivers.

tep (nS) tpp (NS)
T.=25°C Voo=4.5V |
30 C= 50pFﬂ 8 Gu=50pF
16
14f
20 12
;\ _ 10
Specifiet
N Operating Range 8
\ msmeepua—
10 - ' < 6 :
. 4
2
: VeolV)
2 3 4 5 6 —-65 —35 —15 —5 25 45 65 85 105 125 T,(°C)
FIGURE 22. Propagation delay versus supply voltage FIGURE 23. Propagation delay versus ambient
for an AHCT244. temperature .for an AHCT244.
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FIGURE 24. Propagation delay versus capacitive load for a (a) standard output (HCTLS00),
(b) bus-driver output (HCTLS374)

INTERFACING 54/74AHCT AND 54/74HCTLS
WITH OTHER LOGIC FAMILIES AND LOADS

Speed and power, while paramount in the initial choice of a logic family, are not the only basis of decision. Another very
important factor is the interface flexibility: the inherent capacity of a family to interface with other types of logic and to drive
~ various loads. The Samsung CMOS logic families have this very attractive feature that they can easily be interfaced to all other

" kinds of digital logic with minimal or no external components.

AHCT and HCTLS parts can be coupled directly with all other TTL, NMOS and CMOS parts if they operate from the same
supply voltage. The list includes Standard TTL, Schottky(S), Low-Power Schottky(LS), Advanced Low-Power Schottky(ALS),
Advanced Schottky (AS and FAST); all industry-standard CMOS logic families (HC, HCT, CD4000, 14000); all bipolar, NMOS
and CMOS microprocessors, microcontrollers, peripherals and memory circuits (see figure 25). This is due to the TTL-compatible
input voltage levels coupled with CMOS (rail-to-rail) output voltage swings. -

Interface with ECL logic, however, requires external components as shown in Figure 26.

Methods of interfacing with standard CMOS logic families (4000 and 14000), when supply voltages are different, are il-
lustrated in Figure 27 and 28. '

Vee=5V Vee=5V
Standard TTL Standard TTL
s . . s
Ls : LS
AHCT AHCT ALS
ALS
FAST or or FﬁgT
o HCTLS HCTLS HC
HCT INPUTS OUTPUTS HCT
NMOS NMOS
CMOS (5V) CMOS (5V)
OUTPUTS I : I INPUTS

FIGURE 25. Interfacing with TTL, NMOS and other CMOS logic. No extra components are needed.
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FIGURE 26. (a) General ECL interface (b) Driving ECL from same power supply.
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" FIGURE 27. Methods of interfacing standard CMOS (4000 and 14000 series) outputs with AHCT and HCTLS
. inputs when supply voltages are different.
(a) Using logic down converters,
(b) Using Open-drain CMOS
(b) Using resistor divider (Von-R./(R,+R,)<5V)
(d) Using series resistor
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FIGURE 28. Interfacing AHCT and HCTLS outputs with standard CMOS (4000 and 14000)
using an open-drain CMOS circuit.

High Voltage and Industrial Control Interfaces

Interfacing with high voltagé industrial control circuitry where 4000 or 14000-type of CMOS logic is used has been describ-
ed in Figure 27 and 28. In rugged industrial and automotive environments, more care may be required to prevent large tran-
sients from harming AHCT and HCTLS logic. Figure 29 shows a typical connection that utilizes external diode clamps for
input and output protection. The values of R, and R, depend on the output voltage of the driving circuit and C depends
on the noise level and speed. The values of R; and R, depend on supply voltage and transistor type.

Driving Relays

The high-drive of AHCT and HCTLS outputs enable direct interface with relays, but additional isolation is recommended.
Clamp diodes can be used to prevent spikes generated by the relay from harming the circuit. For higher current drive, an
external transistor may be employed (Figures 30 (a) and (b) ). Alternatively, multiple gates may be connected in parallel
to increase the current sinking and sourcing capability.

Driving LED’s

Any AHCT or HCTLS output can be used to drive light-emitting diodes (LED’s) directly. Figure 31 shows two methods of
doing this.The resistor performs the founction of current limiter. The:luminous intensity of the LED depends on the amount
of forward current.
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Industrial H | or
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A Wy I 0 ' Control
Control ¢ 1N4148 AHCT 1 Logic
Logic EF R, L HCTLS 1
[ESUR E |

FIGURE 29. Interfacing between AHCT/HCTLS logic and high-voltage industrial and
automotive circuitry in rugged environments.
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TECHNICAL OVERVIEW ) ‘

Voo=5V
y -1
| ——0
N R ! ;
AHCT | 1N4148 | |
HCTLS ' | !
) |

1
[ N W S i
i
1

1N4148

(b) .
FIGURE 30. Methodys of driving relays. (a) Direct and (b) Through a transistor for higher drive (R=Vcc —0.7)lIcif) ).

AHCT
or
HCTLS
A [\. Voo
LED e ad R
R : 27 ep
= ° l’>‘f ’
ACHT
or

HCTLS

FIGURE 31. Methods of driving LED’s
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TECHNICAL OVERVIEW

Design Tips

Although the AHCT and HCTLS families are functionally equivalent to the ALS and LS families, some conditions have to
be satisfied in order to be able to simply replace them in existing designs. The AHCT and HCTLS families essentially integrate
TTL and CMOS characteristics into one family. Therefore, in general, the do’s and don’ts of both families apply to the AHCT
and HCTLS.

* Don’t leave any AHCT or HCTLS input floating. This is frequency overlooked problem with bipolar devices although
itis discouraged by every bipolar manufacturer. CMOS inputs have extremely high input impedance and if left unterminated,
can pick up noise that causes excursions through the threshold. The result is random switching of the device and high power
consumption which can be excessive, especially if the inputs stay very close to the device threshold. Prolonged exposure
to these conditions can damage the device. The thing to do is to simply tie the unused inputs to Vcc or ground (or they
can be tied to nearest operational pin although this may cause more power consumption).

* Don’t power up inputs before both Vcc and ground are connected, and don’t plug boards into or out of powered con-
nectors unless input currents are limited to the absolute maximum ratings specified for the device, and are short-lived. Both
conditions can forward bias the input and output ESD protection diodes, resulting in excessive diode currents (see Figure
32). If these conditions cannot be avoided, one of the following methods should be used to prevent damage to the AHCT/HCTLS
circuits:

— Use connectors that apply power before signals. )
— Add series resistors at each input to limit currents to the absolute maximum ratings (Figure 33a).

— Add logic to board interfaces that forces all outputs to either ground or high-impedance state when they are connected
to unpowered devices (Figure 33b).

— Add logic to board inputs to prevent direct interface with unpowered HCTLS inputs (Figure 33c). Circuits designed for
this purpose are 74AHCT4049 (Hex Inverting Logic Level Down Converter) and 74AHCT4050 (Hex Logic Level Down
Converter). These parts have a modified input protection structure that enables them to be used as logic level translators
which convert high-level logic to low-level logic while operating from the low logic supply. In this case, since the low
logic supply is zero (unpowered), the outputs of the 4049 and 4050 will always be zero regardiess of the inputs.

POWERED SYSTEM UNPOWERED SYSTEM
- UNPOWERED Vcc
LINE
ANY TTL X P TYPICAL CM
NMOS OR CMOS = INPUT STAGé) *
OUTPUT y |_|

— SYSTEM GROUND

. —— UNPOWERED V¢
‘ ﬂ[ N
ANY 3-STATE —
y

BUS SIGNAL LINE 3-STATE OUTPUT STAGE
Y =
- SYSTEM GROUND :

FIGURE 32. Direct interface to unpowered QMOS\\ICs presents a dangerous situation where high-level
signals forward-bias input and output protection diodes and try to ‘‘power-up’” the Vcc line.
Excessive currents at such an interface can cause damage to the circuitry.
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TECHNICAL OVERVIEW

POWERED UNPOWERED
POWERED UNPOWERED ) SYSTEM SYSTEM

SYSTEM SYSTEM
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Q
Q
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>

<
<
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(a) ’ (b)

. POWERED UNPOWERED
SYSTEM SYSTEM
INTER-
FACE
LOGIC
(c)

FIGURE 33. Methods of protection in power-down situations: (a) Use of series resistors to limit input currents
to absolute maximum ratings, (b) Interface logic circuitry that forces all outputs to either ground or high-
impedance state, (c) Interface circuitry at board inputs that acts as buffer between powered and unpowered
devices; ideal components for this purpose are the 74AHCT4049 and 74AHCT 4050 Hex Logic Level Down
Converters that lack the Vcc diode in their protection circuitry.

* In bus-oriented systems, don’t allow the bus to stay in high-impedance state for extended periods of time if it is not
terminated, because this will have the same effect as leaving inputs open. Two simple ways of terminating the bus are il-
lustrated in Figure 34. Most microprocessor-based systems, however, do not keep the bus in 3-state for long periods, in
which case, the bus capacitance can maintain valid logic levels. In these cases, pull-up or pull-down circuitry may not be
‘necessary.

*The edge-rates of the AHCT and HCTLS part are similar to the very high-speed TTL parts. Therefore, system. grounding
and supply-decoupling techniques normally employed in high-speed TTL designs should be duplicated in AHCT/HCTLS designs
to ensure proper operation. A good rule of thumb to reduce the affects of PC board trace inductance is to place 0.01 to
0.1 uF RF-grade capacitors every two-to-five ICs (octal flip-flops and buffers may require more decoupling). This, of course, -
has to be accompanied by careful pc board layout to minimize these inductances.

® The testing problems encountered in ALS, LS and FAST apply also to AHCT and HCTLS. Most of these problems

- result from the noise produced by the interactions of the device being tested and the test system. Typical test fixtures

have lead inductances several times that of a PC board socket. This inductance, especially in the device ground path is-
the source of these problems. '

The outputs, for example, can cause transient currents in the 50 to 200 mA range within a couple of nanoseconds while

changing state. These appear as changes in the voltage drop across the device ground lead. The test system’s input and

output reference voltages are set with respect to tester ground and are not affected by these transients. Consequently

the effective input voltages to the device will vary. If the ground pin goes up 1 volt, all the inputs effectively go down 1

volt. This must be considered in selecting input and output voltage levels. In functional tests, for example, solid input logic
“levels should be applied, instead of 0.8 and 2.0 volts.

‘Furthermore, if TTL test programs are to be used, one must be particularly careful not to apply voltages to inputs and outputs
that are below ground or above Vcc in excess of the absolute maximum limits specified in the data sheets.
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TECHNICAL OVERVIEW

3-STATE BUS
2 & & & < < S
$ 3k i:R SR ﬁ:n T‘R 2r &n
Vce or GND

(@

l . AHCT/HCTLS
541 or 244
\ 4
ENABLE]| (3-State Octal
AA,

Buffers)
"‘"V V‘V" V‘V" v"" " A V"" vy ""'
R R R R R R R R

k 3-STATE
BUS

(b)

FIGURE 34. Methods of terminating 3-state buses; (a) Pullup or pulldown resistors (b) Use of 3-state butfers.
The latter approach terminates the bus to the last active logic level and dissipates no static power.
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KS54AHCT
KS74AHCT 00

Quad 2-Input NAND Gates

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family

* Low power consumption characteristic of CMOS

High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

1a[]n ~ 1417 vee
1B[]2 13[] 48
1v[]s 127 aA
2A[] 4 1[0 av
28] s 1017 38
2y s 917 3a
GND[] 7 8] av

FUNCTION TABLE

(Each Gate)

Inputs Output
A B Y
H H L
L X H
X L H

DESCRIPTION

These devices contain four independent 2-input NAND
gates that perform the Boolean functions Y=AeB or
Y=A+B

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power:levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM
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KS54AHCT
KS74AHCT

00

Quad 2-Input NAND Gates

Absolute Maximum Ratings*

Supply Voltage Range Veg, .. ... ... —-0.5V to +7V
DC Input Diode Current,. lik

(Vi< =0.5VorV,>Vec +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.5V or Vo > Vgc +0.5V) . ... 20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5V) ......... +35 mA
Continuous Current Through

VeccorGND pins .. .............. +125 mA
Storage Temperature Range, Tstg . . . ~65°C to +150°C
Power Dissipation Per Package, P4t .. .. .. 500 mw

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

.

1 Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vec ... ... ..... ... 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout .. OV to Vec
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t;, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

- DC ELECTRICAL CHARACTERISTICS (vco=5V+10% Unless Otherwise Specified)

| {g.SAMSUNG SEMICONDUCTOR

: T _'25° c KS74AHCT KS54AHCT
Characteristic ' |Symbol| Test Conditions &= Ta=—40°C to +85°C|T,=—55°C to +125°C|Unit
' Typ Guaranteed Limits
Minimum High-Level
Input Voltage VI 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage V\u_ 0.8 0.8 0.8 \
- L ViN=ViH or ViL
g:j’;:‘:“t‘"\‘,:t'aghe"e"e' Vou lo=—20pA - |Voc|Vee —0.1 Vee —0.1 Vee —0.1 v
9 lo=—4mA  |4.2| 3.98 3.84 3.7
ViN=ViH or Vi
Maximum Low-Level v lo=20uA 0 01 0.1 0.1
Output Voltage ot lo=4mA 0.26 0.33 0.4 v
) “lo=8mA 0.39 0.5
Maximum Input .
caront N |[Vin=Voc or GND 0.1 +1.0 +1.0 WA
" |Maximum Quiescent Vin=Vcc or GND ’
. . 40.0 A
Supply Current lec lour=0pA 20 20.0 H
per input pin
Additional Worst Vi=2.4V
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vgc or GND
lour=0yA
. . ¢ '
AC ELECTRICAL CHARACTERISTICS (input t, t<2 ns), AHCTOO
T. =25°C KS74AHCT KS54AHCT
A Ta=
Ta = —40°C to +85°C|T, = —55°C to +125°C
Characteristic Symbol|Conditions Vcc = 5.0V Vec=5.0V+10% Vee=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation Delay - e | ¢ =50pF 7 " 14 ns
tPHL 7 11 14
Input Capacitance CiN 5 : pF
Power Dissipation Capacitance*| Cpp- | (per gate) 15 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vec.
t For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT
KS74AHCT

o1

Quad é-lnput NAND Gates
with Open-Drain Outputs

'FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family

* Low power consumption characteristic of CMOS

¢ High-Drive-Current outputs:

loL =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

[ ~ 147 Vee
1A 2 13[] ay
B[]3 12[] 48
2v[]4 117 4a
2a[]s 10[]ay
28 s 9[Jss.
GNDE‘7 8 [Jaa

FUNCTION TABLE

(Each Gate)

Inputs Output
A B Y -
H H L

L X ‘H

X L H

£

DESCRIPTION

These devices contain four independent 2-input NAND

'gates with open-drain outputs. Using a suitable pull-up

resistor, these outputs may be connected to other open-
drain outputs to implement wired-AND functions.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground. '

LOGIC DIAGRAM

(1, 4,10, 13)
Y

A (2, 5,8 11)
B (3, 6,9, 12) [:: [
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KS54AHCT
KS74AHCT

01

Quad 2-Input NAND Gates
with Open-Drain Outputs

Absolute Maximum Ratings*

Supply Voltage Range Veg, ... ... .. —-0.5V to +7V
DC Input Diode Current, I

(Vi< =0.5VorV,>Vec +0.5V) ... .. +20 mA
DC Output Diode Current, lok :

(Vo < —0.5V or Vo > Vec +0.5V) . ... 220 mA
Continuous Output Current Per Pin, lo

(=0.6V<Vo<Vcc +0.5V) . ... ..... +35 mA
Continuous Current Through )

Veccor GND pins .. .............. +125 mA

Storage Temperature Range, Tstg . . -
Power Dissipation Per Package, Pqt

~-65°Cto +150°C
500 mwW

* Absolute Maximum Ratings are those values beyond

which permanent damage to the device may occu

These are stress ratings only and functional operatior -
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mWY/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vec . ... ... ... 4.5V to 5.5V
DC .Input & Output Voltages*, Vin, Vout . . OV to Vce
Operating Temperature ) .
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (voc=5v+10% Unless Otherwise Specified)

T, =250C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \"
Maximum Low-Level|-
Input Voltage Vie 0‘3 0.8 0.8 v
‘ ViN=ViH or ViL ,
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input .
Corront P In " |[ViN=Voc or GND +0.1 £1.0 +1.0 WA
Maximum Output VIN=Vin or Vi
Leakage Current loz Vour=Voe +0.5 +5.0 +10.0 uA
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=0pA 2.0 20.0 40.0 uA
. per input pin
Additional Worst , Vi=2.4V .
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND )
lour=0pA
AC ELECTRICAL CHARACTERISTICS (input t, t<2 ns), AHCTO1
' T, =25°C KS74AHCT KS54AHCT
- - - 'Ta = —40°C to +85°C|T.= —55°C to +125°C
T = N i
Characteristic Symbol|Conditionst|Vcc =5.0V Vec=5.0V+10% Vec=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation Delay trH | CL=50pF 17 25 29 ns
tpu. | RL=1kE 10 16 19
Input Capacitance Cin 5 pF
]Power Dissipation Capacitance*| Cpp | (per gate) 156 pF
* Gpp determines the no-load dynamic power dissipation: Ppo=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT
KS74AHCT 02

Quad 2-Input NOR Gates

- FEATURES

* Function, pin-out, speed and drive compatibility with
54/74ALS logic family .

¢ Low power consumption characteristic of CMOS

High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices .

* Wide operating voltage range: 4.5V to 5.5V

s Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C

e Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

1w s ~ 14 [ Ve
1w e 13 [ 4y
B[] 127 48
2y [ 4 117 4a
2a [} s 10 [ av
28 [ e o] 38
eno O 7 8] 3a
FUNCTION TABLE
(Each Gate)
Inputs Output
A B Y
H X L
X H L
L L H

DESCRIPTION

These devices contain four independent 2-input NOR gatgs
that perform the Boolean functions Y=A+B or Y=AeB.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM
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KS54AHCT

02

Quad 2-Input NOR Gates

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vee, ... ... .. —-0.5V to +7V
DC Input Diode Current, Ik
(Vi< =0.8VorV,>Vee +0.5V) . ... 20 mA
DC Output Diode Current, lok \
(Vo< £0.5Vor Vo >Veec +0.5V) .... 20 mA
Continuous Output Current Per Pin, lo
(—-0.5V<Vo<Vgec +0.5V) . ........ +35 mA
Continuous Current Through ’
VecorGND'pins ."............... +125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pgt ... ... -500 mwW

* Absolute Maximum Ratings are those. values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

T Power Dissibation temperature derating:
Plastic Package (N): —12mW/°C from 65°C t6 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout .. OV to Vce
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic )
voltage level (either Vcc or GND)

DC ELECTRiCAL CHARACTERISTICS (Vcc=5V*10% Unless Otherwise Specified)

7 T.=25C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level .
Input Voltage ViH 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage Vi ) 0.8 0.8 0.8 \Y
- i ViN=Vigor Vi -
9 lo=—4mA  |4.2| 3.98 3.84 3.7
ViIN=Vin or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage - oL lo=4mA 0.26 0.33 0.4 \Y
lo=8mA 0.39 0.5
Maximum Input .
Corent 1 N |[ViN=Voc or GND +0.1 *1.0 +1.0 WA
Maximum Quiescent ViN=Vcc or GND
. 20. 40.0 A
Supply Current lcc lout=0pA 2.0 0.0 L
per input pin
Additional Worst . Vi=2.4v
Case Supply Alec |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lout=0pA
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCTO2
T, =25°C KS74AHCT KS54AHCT
" o= Ta = —40°C to +85°C|T, = -55°C to +125°C| .
Characteristic Symbol|Conditionsf|V¢c =5.0V Vee=5.0V+10% Vec=5.0V+ 10% Unit
Typ Min Max Min ~Max
Propagation Delay L | o =50pF 7 12 14 " Ins
tPHL 7 12 14
Input Capacitance Cin 5. pF
lPower Dissipation ‘Capacitance*| Cpp | (per gate) 15 pF
" * Cpp determines the no-load dynamic power dissipation: Ppo=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT
KS74AHCT 03

Quad 2-Input NAND Gates
with Open-Drain Outputs

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family

* Low power consumption characteristic of CMOS

¢ High-Drive-Current outputs:

loo =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

® Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: ~55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

L]

PIN CONFIGURATION

1A O ~ 147 vee
18 2 13[7] 48
s 12[7 4n
2a [ 4 1117 ay
28 []s 10[] 38
2y Qe 9] aa
eno [7 s[] av

FUNCTION TABLE

(Each Gate)

Inputs Output
A B Y
H H L
L X H
X L H

DESCRIPTION

These devices contain four independent 2-input NAND
gates with open-drain outputs. Using a suitable pull-up
resistor, these outputs may be connected to other open-
drain outputs to implement wired-AND functions.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

(3.6,8,11)
(1,4,9,12)

— s D
B 275,70, 13)
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KS54AHCT
KS74AHCT

03

Quad 2-Input NAND Gates

Absolute Maximum Ratings*

Supply Voltage Range Ve, .. ... ... —-0.5V to +7V
DC input Diode Current, lik

(Vi< =0.5V or V| > Vgc +0.5V) .. ... £20 mA
DC OQutput Diode Current, lok

(Vo < —0.5V or Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vo<Vgc +0.5V) . ........ +35 mA
Continuous Current Through

'VeccorGND pins . . .............. +125 mA

Storage-Temperature Range, Tsyg . . . —65°C to +150°C
Power Dissipation Per Package, Pat ... ... 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not [mplied. Long ex-
posure to these conditions may affect device reliability.

with Open-Drain Outputs

v

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vce 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout .. OV to Voc
Operating Temperature .
Range - KS74AHCT: -—40°Cto +85°C
KS54AHCT: —55°C.to +125°C

Input Rise & Fall Times, t;, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTR'CAL CHARACTER|ST|CS (Vcc=5V*=10% Unless Otherwise Specified)

SAMSUNG SEMICONDUCTOR

T, =250C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a=e% ¥ |Ta=—40°C to +85°C|T, = —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0. 2.0 \"
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 \"
. ViN=Vi4 or ViL
Maximum Low-Level V. lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 \)
lo=8mA 0.39 0.5
Maximum Input
Current Iin Vin=Vcc or GND +0.1 +1.0 +1 0 uA
[Maximum Output ViN=Vi4 or ViL
Leakage Current loz Vout=Vcc *0.5 *5.0 t10'0 A
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lout=0uA 20 20f0 1 40.0 "A
‘ T per input pin : T I
| Additional Worst Vi=2.4V .
‘Case Supply Algc  |other Inputs: 2.7 2.9 3.0 mA
iCurrent at Vcc or GND
l louT=0uA
AC ELECTRICAL CHARACTERISTICS (input t., t<2 ns), AHCT03
T, =250C KS74AHCT KS54AHCT
:= Ta = —40°C to +85°C|T, = —55°C to +125°C
Characteristic Symbol|Conditionst|Vcc = 5.0V Vec=5.0V=10% Vec=5.0V= 10% Unit
Typ Min | Max Min Max
Propagation Delay ten | CL=50pF 7 25 29 ns
tpu | RL=1kQ 10 16 19
Input Capacitance Cin 5 ) pF
Power Dissipation Capacitance*| Cpp | (per gate) 15 pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + lcc Vee.
t For AC switching test circuits and timing waveforms see section 2.




KS54AHCT 04

Hex Inverters

KS74AHCT

FEATURES

* Function, pin-out, speed and drive compatibility with
54/74ALS logic family

* Low power consumption characteristic of CMOS

High-Drive-Current outputs:

loo =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

e Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —-55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

1A 1 ~ 14[7 Vee
1Y 2 1307 en
2a s 12[] ey
2y (14 11[] 5A
aa[]s 10[] sy
3y e o[ 4a
eno [ 7 8] av

FUNCTION TABLE

(Each Inverter)

Input Output

A Y
H L
L H

DESCRIPTION

These devices contain six indepe_ndent inverters. They per-
form the Boolean function Y=A.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs anc_i outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

() (2)

1A 1Y
(3 (4)

2A 2y
5 6

an 2 (6) ay
(9) (8)

4A ay

(11) (10)

i

5A -

12
(13) (12) 6

6A Y

%
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KS74AHCT 04

Hex Inverters

Absolute Maximum Ratings*

Supply Voltage Range Vgg, ... .. .. -0.5V to +7V
DC Input Diode Current, I
(Vi< —=0.5VorV,>Veec +0.5V) ... .. +20 mA
DC Output Diode Current, lok .
(Vo < —0.5V or Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo
(=0.5V<Vo<Vcc +0.5V) . ... ... .. +35 mA
Continuous Current Through
Vccor GND pins . ... .. ... e +125 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
- Power Dissipation Per Package, Pgt 500 mwW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

- Recommended Operating Conditions

4.5V to 5.5V
.. OV to Ve

Supply Voltage, Vcc
DC Input & Output Voltages*, Vin, Vout
Operating Temperature )
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —565°C to +125°C

Input Rise & Fall Times, t;, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vco=5V+10% Unless Otherwise Spe'cified)‘

T,=250¢C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|T,=~55°C to +125°C Unit
Typ Guaranteed Limits
Minimum High-Level )
Input Voltage ViH 2.0 2.0 2.0 Vv
Maximum Low-Level .
Input Voltage Vi 0.8 0.8 0.8 \"
- . ViN=ViH or Vi
g:;m"{'/ Owgge"eve' Vou lo=—20pA  |Veo|Vee —0.1 Vee —0.1 Ve —0.1 v
lo=—4mA 4.2/ 3.98 3.84 3.7
ViIN=ViH or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1 .
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Comont T N |Vin=Vec or GND £0.1 £1.0 *1.0 WA
Maximum Quiescent ViNn=Vcc or GND :
Supply Current lec lour=0pA 2.0 20.0 40.0 uA
) per input pin
Additional Worst Vi=2.4V
Case Supply Algg |other Inputs: 2.7 2.9 3.0 mA
Current at Vgc or GND )
lour=0pA
AC ELECTRICAL CHARACTERISTICS (input t, ti<2 ns), AHCTO4
: T, =25°C KS74AHCT KS54AHCT
. " . Ta = —40°C to +85°C[T, = —-55°C to +125°C|, .
Characteristic Symbol|Conditionst{V¢cc =5.0V Vec=5.0V+10% Vec=5.0V+ 10% Umt
Typ Min Max Min Max
11
Propagation Delay L | ¢, =50pF 7 14 ns
tPHL 7 11 14
Input Capacitance Cin 5 pF
Power Dissipation Capacitance*| Cpp | (per gate) 15 pF
* Cpp determines the no-load. dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vec.
t For AC switchirg test circuits and timing waveforms see section 2.
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KS54AHCT
KS74AHCT 05

Hex Inverters with Open-Drain Outputs

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family

¢ Low power consumption characteristic of CMOS

* High-Drive-Current outputs:
lo. =8 mA @ VoL =0.5V

* Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

e Characterized for operation over industrial and
military temperature ranges: /
KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C

* Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

1w d ~J 14 Ve
v [ 2 13[] 6A
2a [] = 12 ev
2y E 4 1 5A
3A 5 10% 5Y
ay E 6 o] 4a
ano [ 7 s [0 4v

FUNCTION TABLE

(Each Inverter)

Input Output

A Y
H L
L H

DESCRIPTION

These devices contain six independent inverters with open-
drain outputs. Using a suitable pull-up resistor, these out-
puts may be connected to other open-drain outputs to im-
plement wired-AND functions.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

(2,4,6,8.10 12)
Y

(1.3.5,9,11,13)
A D D
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KS54AHCT
KS74AHCT

05

Hex Inverters with Open-Drain Outputs

Absolute Maximum Rét’ings*

Supply Voltage Range Vce, ... . . .. -0.5V to +7V
DC Input Diode Current, Ik

(Vi< —0.5V or V| > Vgc +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.5V or Vg > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vo<Vgc +0.5V) .. ....... +35 mA

Continuous: Current Through )

Vcc or GND pins . . . .. e P +125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pgt 500 mwW
* Absolute Maximum Ratings are those values beyond

which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout . . OV to Ve
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, tr, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTR'CAL CHARACTERIST'CS (Vcc=5Vx=10% Unless Otherwise Specnfled)

T, =25°C KS74AHCT KS54AHCT
Characteristic |Symbol Test Conditions L = Ta= —40°C to +85°C|Ta=—55°C to +125°C|Unit
) Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 \"
ViN=Vix or ViL
Maximum Low-Level v " lo=20pA 0 0.1 0.1 0.1
" |Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
. {Maximum Input '
coarent N |[ViN=Vcc or GND +0.1 £1.0 *1.0 iy
Maximum Output ViN=ViH or ViL .
Leakage Current oz lyour=Vee +0.5 +5.0 +10.0 HA
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lout=0uA 20 200 40.0 HA
per input pn | [ | 1 -
Additional Worst Vi=2.4V ‘
Case Supply Algg jOther Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
: louT=0pA
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCTO5
T = 25‘0 c KS74AHCT KS54AHCT
. Ta=—40°C to +85°C|Ta = —55°C to +125°C| .
T =
Charactgrlstlc Symbol|Conditionst V¢ = 5.0V Vec=5.0V+10% Vec=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation Delay teLn | CL=50pF 17 25 29 ns
. tpue | RL=1kQ 8 14 33
Input Capacitance CiN 5 pF
Power Dissipation Capacitance*| Cpp (pér inverter) 15 pF
Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vcc
t For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT
KS74AHCT 08

Quad 2-Input AND Gates

FEATURES

* Function, pin-out, speed and drive compatibility with
54/74ALS logic family
* Low power consumption characteristic of CMOS
High-Drive-Current outputs:
lo =8 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices
* Wide operating voltage range: 4.5V to 5.5V
* Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: —-55°C to +125°C
* Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

i [ ~ 147 Vee
B2 13[] 48
w[ds 12[] A
2AE4 11:&\/
28 [s 10[] 38
2y s 9] s
GN057 8] av:

FUNCTION TABLE

(Each Gate)

Inputs Output
A B Y
H H H
L X L
X L L

DESCRIPTION

These devices contain four independent 2-input AND gateE.
They perform the Boolean functions Y=AeB or Y=A+B.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground. .

LOGIC DIAGRAM

(2)

0
3
1B —
(4)
(6)
2B
9
(8
3B
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KS54AHCT

08

- Quad 2-Input AND Gates

KS74AHCT

Absolute Maximum Ratings*

Supply Voltage Range Vce, .. .. . .. -0.5V to +7V
DC Input Diode Current, I

(Vi< —=0.5VorV,>Vce +0.5V) ... .. +20 mA
DC Output Diode Current, ok

(Vo < —=0.5V or Vo > Vgc +0.5V) . ... 220 mA
Continuous Output Current Per Pin, lo

(=0.5V<Vo<Vgc +0.5V) ......... +35 mA

. Continuous Current Through
VeccorGND pins .. .............. +125 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, P4t 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and. functional operation

of the device at or beyond them is not implied. Long ex- °

posure to these conditions may affect device reliability.

t Power Dissipation temherature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —k12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vce 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout .. OV to Vce
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t;, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTR'CAL CHARACTERlST'CS (Vec=5V£10% Unless Otherwise Specified)

~ T.= 25; c KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vin 2.0 2.0 2.0 v
Maximum Low-Level
- |Input Voltage Vic 0.8 0.8 08 v
- ) VIN=ViH or Vi
M High-Level
Outpet voltege | Vow | lo==20uA |Veg|Vee 0.1 Ve —0.1 Veo —0.1 v
lo=—4mA 42| 398 3.84 3.7 .
ViN=Vin or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 Vv
lo=8mA 0.39 0.5
Maximum Input
Current Y] ViN=Vcc or GND +0.1 +1.0 *+1.0 uA
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=0WA 2.0 20.0 40.0 uA
! per input pin
{Additional Worst | Vi=2.4V
iCase Supply | Algc |other Inputs: 2.7 2.9 3.0 mA
Current } at Vec or GND
i louT=0uA ,
AC ELECTRICAL CHARACTERISTICS (input t,, t:<2 ns), AHCTO8
) i To=25°C KS74AHCT KS54AHCT
- Ta= —40°C to +85°C|T,= ~55°C to +125°C
. t = a a .
Characteristic Symbol|Conditionst|Vcc =5.0V Vee=5.0V=10% Vec=5.0V+ 10% Unit
Typ ‘Min Max Min Max
Propagation Delay teL C_=50pF 8 14 17 ns
tPHL 8 14 17
Input Capacitance CiN 5 pF
Power Dissipation Capacitance*| Cpp | (per gate) 15 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
t For AC switching test circuits and timing waveforms see section 2.
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KS74AHCT *

Quad 2-Input AND Gates
with Open-Drain Outputs

FEATURES

e Function, pin-out, speed and drive compatibility with
54/74ALS logic family

* Low power consumption characteristic of CMOS

* High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

® Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

(L ~ 14:]Vc:<:
.2 13[] 48
1w s 127 aa
2a 4. 11 [J ay
28 s 10[] 38
2v s 9] 3a
Gno [ 7 8 [] av

FUNCTION TABLE

3
(Each Gate)

Inputs Output
A B Y

H H H

L X L

X L L

DESCRIPTION

These devices contain four independent 2-input AND gates
with open-drain outputs. Using a suitable pull-up resistor,
these outputs may be connected to other open-drain out-
puts to implement wired-AND functions.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

(3,.6.8,11)
! Y
(1,4,9 12)
(2, 5,10, 13)
B

wn o
=§S SAMSUNG SEMICONDUCTOR

71




RIS
FAPSPRP A

KS54AHCT 09

Quad 2-Input AND Gates
_with Open-Drain Outputs

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vce, . ... . .. —-0.5V to +7V
DC Input Diode Current, lik '
(Vi< —0.8V or V; > Vgc +0.5V) ... .. +20 mA
DC Output Diode Current, lok
(Vo < —=0.5V or Vo > Vcc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo
(=0.5V<Vo<Vgc +0.5V) . .. ...... +35 mA
Continuous Current Through
VeccorGND pins . ............... £125 mA
Storage Temperature Range, Tsyg. . . —65°C to +150°C
Power Dissipation Per Package, Pq? ... ... 500 mwW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to thes\e conditions may affect device reliability.

DC ELECTR'CAL CHARACTER'ST'CS‘ (Vcc=5V*10% Unless Otherwise Specified)

T Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 1256°C

Recommended Operating Conditions

Supply Voltage, Ve .. ... ... ... ... 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vour .. OV to Ve
Operating Temperature

Range KS74AHCT: —40°C to +85°C
: KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t ......... Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

: T, =25°C KS74AHCT KS54AHCT
Characteristic |Symbolt Test Conditions &= Ta=-40°C to +85°C|{Ta=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level '
Input Voltage Vi 2.0 2.0 ) 2.0 \Y
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 Vv
‘ ViIN=Vjn or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 Vv
lo=8mA 0.39 0.5
Maximum Input
g N |Vin=Voc or GND +0.1 £1.0 +1.0 WA
Maximum Output VIN=V)4 or Vi +
Leakage Current loz Vour=Vcc *05 5.0 *100 HA
Maximum Quiescent ViIN=Vcc or GND
Supply Currerit lcc lour=0uA ) 2.0 ] 20.0 i 40.0 uA
| - ) “Iper input pin 1
| Additional Worst Vi=2.4V
iCase Supply Algc |other Inputs: 2.7 2.9 " 3.0 mA
Current at Vcc or GND .
lour=0uA
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCTO9
T, =25°C KS74AHCT KS54AHCT
- o T.=—40°C to +85°C|T = —55°C to +125°C| .
| Characteristic ’ Symbol|Conditionst|Vcc =5.0V Vec=5.0V=10% Vec=5.0V+ 10% Unit|
Typ Min Max Min “Max
Propagation Delay ten | CL=50pF 18 27 ' 31 ns
tPHL RL=1kQ 9 15 18
Input Capacitance Cin 5 pF
Power Dissipation Capacitance*| Cpp | (per gate) 15 . pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
t For AC switching test circuits and timing waveforms see section 2.
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Triple 3-Input NAND Gates

FEATURES

* Function, pin-out, speed and drive compatibility with
54/74ALS logic family

¢ Low power consumption characteristic of CMOS

¢ High-Drive-Current outputs:
lor =8 mA @ VoL =0.5V

¢ Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

e Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: ~55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

These devices contain three independent 3-input NAND
gates. They perform the Boolean functions Y=AeBeC or
Y=A+B+C.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

(1)

1A
1B (23) (12)1Y
1c (13)

w ~ 14 [J veo
18 2 13[] 1c
2a[]s 12%1\/
28 [+ 1 [Jsc
2c s 10 ] 38
2y [Je 9 f]3A
GNDE7 8 [ 3y

2n L2

FUNCTION TABLE

(Each Gate)

Inputs Output
A B- C Y
H H H L
L X X H
X L X H
X X L H

=§§ SAMSUNG SEMICONDUCTOR

73




KS54AHCT
KS74AHCT

10

Triple 3-Input NAND Gates

Absolute Maximum Ratings* |

Supply Voltage Range Vce, ... .. .. —0.5V to +7V
DC input Diode Current, Ik

(Vi< —0.5V or V; > Vgc +0.5V) . .. .. +20 mA
DC Output Diode Current, lok

(Vo < —0.8V or Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, Io

(—=0.5V< Vo< Vgc +0.5V) ... .. U

Continuous Current Through
VecorGND pins . . ........... ... *+125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pgt 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-

posure to these conditions may affect device reliability.

+35 mA

"Supply Voltage, Vcc

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
4.5V to 5.5V
.. 0V to Vce

DC Input & Output Voltages*, ViN, Vout
Operating Temperature

Range KS74AHCT: —40°C to +85°C

KS54AHCT: —65°C to +125°C

Input Rise & Fall Times, t, t; Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T, =250C ' KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level '
Input Voltage Vi 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 \Y
. — ViN=Vin or ViL
g:::?:ﬂﬁ: heLevel Von lo==20pA  Vcc|Vee ~0.1 Veg ~0.1 Vee —0.1 v
9 lo=—4mA  |4.2| 3.98 3.84 3.7
ViN=ViH or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Current P N |ViN=Vcc or GND +0.1 £1.0 +1.0 WA
Maximum Quiescent ViN=Vcc or GND . ‘ A
Supply Current lec louT=0pA 2.0 20.0 40.0 H |
per input pin
Additional Worst Vi=2.4V
Case Supply Algc  [other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND :
loutr=0uA
- AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT10
: T.=25°C KS74AHCT KS54AHCT
2=
. . - Ta=—40°C to +85°C|T, = —55°C to +125°C| .
Characteristic Symbol|ConditionsT|Vcc =5.0V Vec=5.0V+10% Vec=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation Delay tein CL=50pF 9 15 18 ns
tPHL 9 15 18
Input Capacitance Cin 5 pF
Power Dissipation Capacitance*| Cpp | (per gate) 15 pF |
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
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Triple 3-Input AND Gates

FEATURES

Function, pin-out, speed and drive compatibility with
54/74ALS logic family

Low power consumption characteristic of CMOS
High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
‘and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

* Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: -40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

1w um:]vcc
182 13[] 1c
2a []3 1247 1v
28 [ 4 117 ac
2c [ s o m
2y s 97 3a
ano (7 8 [ av

FUNCTION TABLE

(Each Gate)

Inputs Output
A B (o] Y
H H H H
L X X L
X L X L
X X L L

DESCRIPTION:

These devices contain three independent 3-input AND
gates. They perform the Boolean functions Y=AeBeC or
Y=A+B+C.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM
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KS54AHCT
KS74AHCT

1

Triple é-lnput AND Gateé |

Absolute Maximum Ratings*
Supply Voltage Range Vcc, —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5VorV,>Vee +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.58Vor Vo > Vcc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5V) ........ © +35 mA
Continuous Current Through

Vecor GND pins . ............... +125 mA

Storage Temperature Range, Tstg . . . ~65°C to +150°C
Power Dissipation Per Package, Pyt 500 mw
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc . 4.5V to 5.5V

DC Input & Output Voltages*, Vin, Vout .. OV to Voo
Operating Temperature

Range KS74AHCT: —-40°C to +85°C

KS54AHCT: —565°C to +125°C

Input Rise & Fall Times, tr, t; Max 500 ns

* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (voc=5V+10% Unless Otherwise Specified)

=g SAMSUNG SEMICONDUCTOR

Ta=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions &= Ta= -40°C to +85°C|Ta=—55°C to +125°C|Unit|
‘ Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \"
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 v
- - ViN=ViH or ViL
g:;g?:tm\w/:t'aggemve! Von lo=—20pA  |Vcc|Vec —0.1 Vee —0.1 Vee —0.1 v
lo=—4mA 4.2 3.98 3.84 37
ViN=Vin or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1 .
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Comomtr iN  |[ViN=Vcc or GND +0.1 _ £1.0 £1.0 WA
Maximum Quiescent V|ﬁ=vcc or GND
Supply Current lcc lour=0pA 2.0 20.0 40.0 o uA
. per input pin
Additional Worst Vi=2.4V
Case Supply Alcc | other Inputs: 2.7 2.9 3.0 mA |-
Current at Vgc or GND
louT=0uA
AC ELECTRICAL CHARACTERISTICS (input ., <2 ns), AHCT11
o 1,=25°C KS74AHCT KS54AHCT
. . o Ta=—40°C to +85°C|Ta=—55°C to +125°C| .
Characteristic Symbol Conditionst|V¢c = 5.0V Vec=5.0V+10% Vec=5.0V+ 10% Unit
) Typ Min Max Min Max
) C = 1 1
Propagation Delay tein | CL=50pF 9 5 8 ns
1 tewe | RL=1kQ 9 15 18
Input Capacitance Cin 5 pF
IPower Dissipation Capacitance*| Cpp | (per gate) 15 pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + lcc Vec.
T For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT
KS74AHCT

12

Triple 3-Input NAND Gates

FEATURES

Function, pin-out, speed and drive compatibility with
54/74ALS logic family

e Low power consumption characteristic of CMOS
* High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

[ ~ 14 [ Vee
B8 2 13 [ 1c
2aa[] s 12 [ 1y
28 [ 4 11 []3c
2c s 10 [] 38
2v[ s 9 [ 3a
eno [ 7 s [] av

FUNCTION TABLE

(Each Gate)

Inputs Output
A B c Y
H H H L
L X X H
X L X H
X X L H

with Open-Drain Outputs

DESCRIPTION

These devices contain three independent 3-input NAND
gates with open-drain outputs. They perform the Boolean
functions Y=AeBeC or Y=A+B+C.

Using a suitable pull-up resistor, these outputs may be con-
nected to other open-drain outputs to implement wired-AND
functions.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

(1,3,9) (12,6,8)

A Y
(2,4,10)

B
(13,5,11)

Cc
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KS54AHCT

12

- Triple 3-Input NAND Gates
with Open-Drain Outputs

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vcc, .. ... .. —-0.5V to +7V
DC Input Diode Current, li

(Vi< —0.8VorV,>Vcge +0.5V) ... .. +20 mA
DC Output Diode Current, lok ’

(Vo < —=0.5V or Vo > Vcc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(-0.5V < Vo< Vggc +0.5V) . ... .. ... +35 mA
Continuous Current Through

Vccor GND pins .. .............. +125 mA

Storage Temperature Range, Tstg. . . —65°C to +150°C
Power Dissipation Per Package, Pg" 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

0

t Power Dissipation temperature derating: ‘
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J}: —12mwW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc

DC Input & Output Voltages*, Vin, Vour .

Operating Temperature
Range

. OV to

4.5V to 5.5V

Vce

KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Input Rise & Fall Times, t, t

Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTR'CAL'_CHARACTER'ST'CS (Vec=5V+10% Unless Otherwise Specified)

T,=250C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions &= Ta=—40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \"
Maximum Low-Level
Input Voltage ViL Ote 0.8 08 v
ViN=ViH or Vi
Maximum Low-Level Ve lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 %
lo=8mA 0.39 0.5
Maximum Input
Carent . In |ViN=Voc or GND +0.1 *1.0 *1.0 iy
Maximum Output VIN=Vin or Vi
Leakage Current loz Vour=Vcc +0.5 £5.0 +10.0 KA
Maximum Quiescent ViN=Vcc or GND
Supply Current | Icf) lour=0gA 2.0 ) B 20.0 40.0 uA
per input pin
Additional Worst Vi=2.4vV )
Case Supply Algc  {other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
. louT=0uA .
AC ELECTRICAL CHARACTERISTICS (nput t., <2 ns), AHCT12
: ' T.=25°C KS74AHCT KS54AHCT
. ~ Ta= —40°C to +85°C|T,=~55°C to +125°C| .
Characteristic Symbol|Conditionst Vcc = 5.0V7 Voo =5.0V+10% Vee=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation Delay teLH CL=50pF 19 27 31 ns
tPHL 11 18 22
input Capacitance Cn 5 pF
Power Dissipation Capacitance*| Cpp | (per gate) 15 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Veo.
T For AC switching test circuits and timing waveforms see section 2.
@ SAMSUNG SEMICONDUCTOR 8



KS54AHCT 4,
KS74AHCT 14

Hex Schmitt-Trigger Inverters

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family

e Low power consumption characteristic of CMOS

High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

¢ Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

¢ Wide operating voltage range: 4.5V to 5.5V

e Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: -40°C to +85°C

KSS4AHCT: -55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

FUNCTION TABLE

1A 147 Ve
v[oe 13[ ] ea
2a[]s 12 [ sy
2v [ 4 1] sa
3a[]s 10[] sy
3vy[Je 97 4a
ano [ 7 8 [J av

v

(Each Inverter)

Input Output
A Y
H L
L H

DESCRIPTION

These Schmitt-trigger devices contain six independent in-
verters. They perform the Boolean function Y=A.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

1A 1Y
3 @)

on 2 2v
5 6

s L2 © sy
) 8)

4A 4y

10
()5

o
>
<

(12) &Y

o
>
; 9
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KS54AHCT

14

.

Hex Schmitt-Trigger llhve‘l:ter}s

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vge, ... .. .. —-0.5V to +7V
DC Input Diode Current, Ik . . )
(Vi< =0.5V or V; > Vgc +0.5V) . .. .. +20 mA
DC Output Diode Current, lok
(Vo < —=0.5V or Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, o
(-0.5V<Vo<Vgc +0.5V) . ...... .. +35 mA
Continuous Current Through )
Veccor GND pins .. .............. +125 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pqyt 500 mwW
Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operatior:
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

*

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc 4.5V to 5.5V

DC Input & Output Voltages*, Vi, Vout . . OV to Vcc
Operating Temperature

Range KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTER'ST'CS (Vocc=5V+10% Unless Otherwise Specified)

.

) . T,=25°C KS74AHCT KS54AHCT
Characteristic (Symbol| Test Conditions a=esy Ta=-40°C to +85°C| Ta= —~55°C to +125°C|Unit
Typ Guaranteed Limits
- . VIN=VIH or ViL
Minimum High-Level Von 0= 204 vee Ve —0.1 Ve =0.1 Voo ~0.11 !
Output Voltage \
lo=—4mA 42| 3.98 3.84 3.7
ViN=Vix or Vi ‘
Maximum Low-Level Vo lo=20uA 0 0.1 0.1 0.1
Output Voltage L llo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input I |Vin=Voc or GND +0.1 £1.0 £1.0 uA
Current
- |[Maximum Quiescent Vin=Vcc or GND 20.0 40.0 A
Supply Current lec ioyr=0pA 2.0 0 ' 3
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND .
louT=0uA
DC ELECTRICAL CHARACTERISTICS
KS74AHCT KS54AHCT
» Ta=25°C | _ o o _ Unit
Characteristic Symbol| Test Conditions Ta=-40°C to +85°C| Ta= ~55°C to +125°C
Min | Max Min Max Min Max
Positive-Going Vis Vec=4.5V 1.2(1.9 1.2 1.9 1.2 1.9 v
Threshold Voltage Vce=5.5V 14|21 1.4 2.1 1.4 2.1
Negative-Going Vi Vec=4.5V |0.5/1.2| 0.5 1.2 05 1.2 v
Threshold Voltége Vce=5.5V 06|14 0.6 1.4 0.6 1.4
Hysteresis Vi Vec=4.5V |0:4|1.4| 0.4 1.4 0.4 1.4 v
(V14+-V1-) Vcc=5.5V 0.4/15| 04 1.5 0.4 1.5
i SAMSUNG SEMICONDUCTOR - 80



N

Iﬁg?:ﬁng{' 14 | Hex Schmitt-Trigger Inverters

AC ELECTRICAL CHARACTERISTICS (input t,, <2 ns), AHCT14

T.=25C KS74AHCT KS54AHCT
. . . To = —40°C to +85°C| Ta= —55°C to +125°C| .
Characteristic Symbol|Conditions’|Vcc = 5.0V Vec=5.0V£10% | ___YEQE §:0V + 10% Unit
Typ Min Max Min Max
Propagation Delay tui | o =50pF | B S 4 . 7 s |
tPHL 8 15 , . 19 ) |
. — L .
Input Capacitance CiN T 5 o K o I pF
Power Dissipation Capacitance*| Cpp | (per gate) 15 ’ | pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
T For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT 2
KS74AHCT 20

Dual 4-Input NAND Gates

FEATURES

¢ Function, pin-out, speed and drive compatibility with
‘54{74ALS logic family

* Low power consumption characteristic of CMOS

¢ High-Drive-Current outputs:
loo =8 mA @ VoL =0.5V

* Inputs and outputs interface directly with TTL NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5 5V

e Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: —-55°C to +125°C

* Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

1A u 14 Dvcc
18[]2 13[J2o
ne[] 3 12[J2¢
1ic[]4 11 [JNC
1DE 5 10[]28
1v[]e o[ J2A
GND[T] 7 spzv

FUNCTION TABLE

(Each gate)

- INPUTS OUTPUT
A B C D Y
H H H H L
L X X X H
X L X X H
X X L X H
X X X L H

DESCRIPTION

These devices contain two independent 4-input NAND
gates. They perfo_r_m the Boolean functions Y=AeBeCeD
or Y=A+B+C+D in positive logic.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM
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KS54AHCT
KS74AHCT

20

Dual 4-Input NAND Gates

Absolute Maximum Ratings*

Supply Voltage Range Ve, . ... . .. —0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5VorV, >V +0.5v) ... .. +20 mA
DC Output Diode Current, lok

(Vo < =0.8V or Vo > Vcc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vo<Vcc +0.5V). . ... .. .. +35 mA
Continuous Current Through

Veccor GND pins ... ... ... ... ... +125 mA
Storage Temperature Range, Tstg. . . —65°C to +150°C
Power Dissipation Per Package, Pqt . ... .. 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc
DC Input & Output Voltages*, VN, Vout

Operating Temperature

Input Rise & Fall Times, t, t;

Range

KS74AHCT:

4.5V to 5.5V
.. OV to Vcc

—40°C to +85°C

KS54AHCT: —55°C to +125°C

Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTR'CAL CHARACTER'STICS (Vec=5V+10% Unless Otherwise Specified)

) T, =25C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions &= Ta= —-40°C to +85°C|Ta=~55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 v
Maximum Low-Level :
Input Voltage ViL 0.8 0.8 0.8 \
- L ViIN=VH or ViL
g'l.‘!';l‘l;l;l.tm\}ol";lggeLevel VoH lo=—20uA Vee|Vee —0.1 Vee —0.1 Vee —0.1 v
lo=—4mA 4.2| 3.98 3.84 3.7
VIN=ViH or ViL
Maximum Low-Level V. lo=20uA 0] 0.1 0.1 0.1
Output Voltage ot lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39° 0.5
Maximum Input .
Curront P In  |Vin=Voc or GND +0.1 +1.0 +1.0 A
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=04A 2.0 20.0 40.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alec |other Inputs: 2.7 2.9 3.0 mA
Current at Vgc or GND
lour=0uA
AC ELECTRICAL CHARACTERISTICS (input t, <2 ns), AHCT20
‘ : T, 22500 KS74AHCT KS54AHCT
T Ta=-40°C to +85°C|T.= ~55°C to +125°C
. it = .
Characteristic ) Symbol|Conditions'|Vcc = 5.0V Vee=5.0V=10% Vee=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation Delay, teLh CL=50pF 7 11 13 ns
Any input to Y toHL 7 11 13 '
Input Capacitance CiN 5 pF
Power Dissipation Capacitance*| Cpp | (per gate) . pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vec.
t For AC switching test circuits and timing waveforms see section 2.
83
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KS54AHCT 94
KS74AHCT 21 |

Dual 4-Input AND Gates

FEATURES

* Function, pin-out, speed and drive compatibility with
54/74ALS logic family ’

* Low power consumption characteristic of CMOS

* High-Drive-Current outputs:
loo =8 mA @ VoL =0.5V

* Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

® Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: ~40°C to +85°C
KS54AHCT: ~55°C to +125°C

e Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

1A 1 ~ 1417 Vee
B2 - 13[J2p
ne[d3 12[] 2c
ics - 1 [Ine
ns 10[]28
1v[e 9 [J2a
ano [ 7 8 azv

FUNCTION TABLE

(Each gate)

INPUTS OUTPUT
AB C D Y
H H H H H
L X X X L
X L X X L
X X L X L
X X X L L

i

DESCRIPTION

These devices contain two independent 4-input AND gates.
They perform the Boolean functions Y=AeBeCeD or
Y=A+B+C+D in positive logic.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode c!amps to Vecc and
ground.

LOGIC DIAGRAM

(1)
)

(6)
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KS54AHCT
KS7AAHCT

21

Dual 4-Input AND Gates

Absolute Maximum Ratings*

Supply Voltage Range Vgg, .. ... .. —-0.5V to +7V
DC Input Diode Current, lik

Vi< —-0.5VorV,>Vce +0.5v) .. .. +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vcc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vpo<Vcc +0.5V) . ... ... .. +35 mA

Continuous Current Through
Vccor GND pins .. ...... ... ... .. +125 mA
Storage Temperature Range, Tstg . . . ~65°C to +150°C
Power Dissipation Per Package, Pyt 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc
DC Input & Output Voltages*, ViN, Vout .

Operating Temperature

Input Rise & Fall Times, tr, t;

Range

KS74AHCT:

4.5V to 5.5V
. OV to Vcc

—40°C to +85°C

KS54AHCT: —55°C to +125°C

Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTR'CAL CHARACTER'ST'CS (Vcc=5V=*10% Unless Otherwise Specified)

T, =25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta=-40°C to +85°C|Ta= ~55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v
- - VIN=Vi4 or ViL .
gl'j"tm’"\‘/oﬁ't'gge'“e"e' Vou | lo=—20pA Voo Vec —0.1 Voe —0.1 Voe —0.1 v
lo=—4mA 42| 3.98 3.84 3.7
ViN=Vin or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
P N |Vin=Voc or GND +0.1 £1.0 *1.0 WA
Maximum Quiescent ViN=Vcc or GND
Supply Current lec lout=0pA 2.0 20.0 40.0 KA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vec or GND
lour=0pA
AC ELECTRICAL CHARACTERISTICS (input t,, ti<2 ns), AHCT21
: T, =259C KS74AHCT KS54AHCT
. " a= Ta= —40°C to +85°C|T. = —55°C to +125°C| .
Characteristic ./Symbol|Conditions|Vcc =5.0V Veo=5.0V+10% Vec=5.0V 10% Unit
Typ Min Max Min Max
Propagation Delay, tLH CL=50pF 8 14 17« ns
Any input to Y tPHL 8 14 17
Input Capacitance Cin 5 pF
Power Dissipation Capacitance*| Cpp | (per gate) pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + Icc Vee.
T For AC switching test circuits and timing waveforms see section 2.
Pt 65
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'KS54AHCT 22 o - Dual 4-Input NAND Gates
KS74AHCT ' with Open-Drain Outputs

FEATURES : DESCRIPTION

¢ Function, pin-out, speed and drive compatibility with These devices contain two independent 4-input NAND
54/74ALS logic family ' gates. These gates perform the Boolean fucntions

* Low power consumption characteristic of CMOS Y=AeBeC*D or Y=A+B+C+D in positive logic. The

* High-Drive-Current outputs: open-drain outputs require pull-up resistors to perform
lo. =8 mA @ VoL =0.5V correctly. They may be connected to other open-drain

* Inputs and outputs interface d"’°°"¥ with TTL, NMOS outputs to implement active low wired-OR or active high
and CMOS devices wired-AND functions.

¢ Wide operating voltage range 4.5V to 5.5V . X . -
e Characterized for operation over industrial and These devices provide speeds and drive capability

military temperature ranges: equivalent to their ALSTTL counterparts and yet maintain
Ké74 ALCT- p‘ 40°C to +985°C CMOS power levels. The input and output voltage levels
KSS 4 AHCT: ~55°C to +125°C : allow direct interface with TTL, NMOS and CMOS devices

e Package options include plastic ‘‘small outline’’ without any external components.

packages, standard plastic and ceramic 300-mil DIPs All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and

ground.
PIN CONFIGURATION LOGIC DIAGRAM
1A’[:‘ 1 ~ 14 Voo A (1.9 .8
182 13[J20 B Ii:gz
wge vpe e
s 10[J28 . :
we 9 [QeA
GNo [ 7 8 :]zv

FUNCTION TABLE

(Each Gate)

INPUTS OUTPUT
A B C D Y
H H H H L
L X X X H
X L X X H
X X L X H
X X X L g
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Dual 4-Input NAND Gates
with Open-Drain Outputs

Absolute Maximum Ratings*

Supply Voltage Range Vcg, ... .. .. —0.5V to +7V
DC Input Diode Current, Ik

(M < =0.5VorV,>Vce +0.5V) .. ... +20 mA
DC Output Diode Current, lok

(Vo< —0.8Vor Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(=0.5V < Vo <Vgc +0.5V) . ........ +35 mA

Continuous Current Through
Vecor GND pins .. ........ ... ... +125 mA
Storage Temperature Range, Tstg. . . —65°C to +150°C
Power Dissipation Per Package, P4t 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mwW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc
DC Input & Output Voltages*, ViN, Vour

Operating Temperature

Input Rise & Fall Times, tr, t;

Range

KS74AHCT:

4.5V to 5.5V
.. OV to Vee

—40°C to +85°C

KS54AHCT: —565°C to +125°C

Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTR'CAL CHARACTER|ST|CS (Vec=5V*10% Unless Otherwise Specified)

Ta=250C KS74AHCT KS54AHCT )
Characteristic |Symbol| Test Conditions a=a9 Ta=—40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level .
Input Voltage ViH 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v
ViN=ViH or ViL .
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Comrent P N |[ViN=Vcc or GND +0.1 £1.0 *1.0 WA
Maximum Output ViIN=ViH or Vi_
Leakage Current oz |your=Vee *05 5.0 *10.0 KA
Maximum Quiescent Vin=Vcc or GND
Supply Current lcc lout=0pA 2.0 20.0 400 KA
per input pin
Additional Worst Vi=2.4V
Case Supply Algg |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
AC ELECTRICAL CHARACTERISTICS (input t, t<2 ns), AHCT22
T, =25°C KS74AHCT KS54AHCT
- - .= Ta= ~40°C to +85°C|Ta= —55°C to +125°C| .
Characteristic Symbol|Conditions’Vcc =5.0V Vee=5.0V£10% Vec=5.0V 10% Unit
Typ Min Max Min Max
Propagation Delay, trlH | C_=50pF 19 29 34 ns
Any input to Y tpne | RL=1kQ 11 18 22
Input Capacitance Cin 5 pF
Power Dissipation Capacitance*| Cpp | (per gate) pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee-
t For AC switching test circuits and timing waveforms see section 2.
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KsyaatcT 27

‘

Triple 3-Input NOR Gates

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family '

* Low power consumption characteristic of CMOS

¢ High-Drive-Current outputs:
lo =8 mA @ VoL =0.5V

¢ Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

¢ Wide operating voltage range: 4.5V to 5.5V

e Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: ~55°C to +125°C

e Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

i7yn EI ~ [ Vee
2 137 1c
2a[] s 1271y
28] 4 11 3¢
2CE 5 10[]s8
2v[] s 9 gsA
eno 7 8[]av

FUNCTION TABLE

(Each Gate)

INPUTS OUTPUT
A B C. Y
H X X L
X H X L
X X H L
L L L H

DESCRIPTION

These devices contain two independent 3-input NOR gates.
They perform the Boolean functions Y= A+B+C or
Y=AeBeC in posmve logic.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain

" CMOS power levels. The input and output voltage levels

allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

1B (2) (12)
JRE)

a8

) © 5y
20—

an 9

aa 12 8 3y
ac 1)
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Triple 3-Input NOR Gates

Absolute Maximum Ratings*

Supply Voltage Range Vee, .. .. . .. —-0.5V to +7V
DC Input Diode Current, Ik .

(Vi< =0.5Vor Vi > Vec +0.5V) .. ... £20 mA
DC Output Diode Current, lok

(Vo < —0.5Vor Vo > Vcc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5V) . ........ +35 mA
Continuous Current Through

Vccor GND pins .. ..... ... .. ... +125 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pyt 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

. Recommended Operating Conditions

4.5V to 5.5V
. OV to Ve

Supply Voltage, Vcc

DC Input & Output Voltages*, Vi, Vour .
Operating Temperature

Range KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Input Rise & Fall Times, tr, t; Max 500 ns

* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

Ta=25°C KS74AHCT KS54AHCT
-Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH ?.0 2.0 2.0 Vv
Maximum Low-Level : .
Input Voltage Vi 0.8 0.8 0.8 \"
- o ViN=VjH or Vi
g;’m‘t"{‘, oﬁ't'gge"e"e' Vor lo=—20pA  |Voc|Vee —0.1 Vee —0.1 Voc 0.1 v
lo=—4mA 42| 3.98 3.84 3.7
ViN=ViH or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Corant 1P IN  |Vin=Voc or GND +0.1 *1.0 +1.0 WA
Maximum Quiescent Vin=Vcc or GND
Supply Current lcc lour=0pA 2.0 20.0 40.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0pA
AC ELECTRICAL CHARACTERISTICS (input t, t<2 ns), AHCT27
T.=25°C KS74AHCT KS54AHCT
a=
- . . Ta= —40°C to +85°C|T.=-55°C to +125°C| .
Characteristic Symbol|ConditionsVcc = 5.0V Vec=5.0V+10% Vec=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation Delay, tPLH CL=50pF 8 14 17 s
Any input to Y tPHL 10 16 20
Input Capacitance CiN 5 pF
[Power Dissipation Capacitance*| Cpp | (per gate) pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vece.
t For AC switching test circuits and timing waveforms see section 2.
89
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KS54AHCT 271
ks7aanct 30

8-InpUt Nand Gate

FEATURES

Function, pin-out, speed and drive compatibility with
54/74ALS logic family :
Low power consumption characteristic of CMOS
High-Drive-Current outputs: '
loL =8mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices
* Wide operating voltage range: 4.5V to 5.5V
* Characterized for operation over industrial - and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
* Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION :
Al ~ 14 ) Voo
8[] 2 13[0nc
cs 12]H
DE4 11 e
e[s 10 [Jne
F[s 9 [Inc
eno (7 sy

FUNCTION TABLE

Inputs A Through H Output Y
All Inputs H L
One or more inputs L H

/

DESCRIPTION

The '30 contains a single 8-input NAND gate. It performs
the boolean functions (in positive logic): '

Y=ABCDEFGH _

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components. .

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM
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KS54AHCT
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'8-Ihput Nand Gate

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Veg, ... ... .. —-0.5V to +7V
DC Input Diode Current, lik

M < =0.5VorV,>Vee +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.5V or Vo > Vcc +0.5V) . ... 20 mA
Continuous Output Current Per Pin, lo

(—0.6V< Vo< Vgc +0.5V) . ... ... .. +35 mA
Continuous Current Through

VecorGND pins . ............... +125 mA
Storage Temperature Range, Tsig. . . —65°C to +150°C
Power Dissipation Per Package, Pqt . ... .. 500 mw

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation

. of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc 4.5V to 5.5V

DC Input & Output Voltages*, Vin, Vout . . OV to Vcc
Operating Temperature

Range KS74AHCT: —40°C to +85°C

) KS54AHCT: —55°C to +125°C

Input Rise & Fall Times, t, t;.......... Max 500 ns

* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (Voc=5V:+10% Unless Otherwise Specified)

T.=25°C KS74AHCT KS54AHCT
Characteristic [Symbol| Test Conditions a= Ta=—40°C to +85°C|T,=—-55°C to +125°C|Unit
Typ ' Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \")
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 v
- - ViN=Vin or ViL .
gl"’;'p':‘:‘"{'/ o",'t'agge"e"e' Vou | lo=—204A |Voc|Vec —0.1 Vee —0.1 Voc 0.1 v
lo=—4mA 42| 398 | 3.84 3.7
VIN=Vin or Vi
Maximum Low-Level V. lo=20uA 0.1 . 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input .
Caront N |Vin=Voc or GND +0.1 +1.0 £1.0 WA
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=0pA 2.0 20.0 40.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Algc  |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND |
lour=0uA
AC ELECTRICAL CHARACTERISTICS (input t,, <2 ns), AHCT30
T.=25°C KS74AHCT KS54AHCT
a= = —40°C to +85°C|Ta=—55°C to +125°C| .
" - a
Characteristic Symbol|Conditions’|Vcc = 5.0V Vee=5.0V=10% Vee=5.0V= 10% Unit
Typ Min Max Min Max
Propagation Delay tpLH CL=50pF 6 1A 14 ns
tPHL 6 11 14
Input Capacitance Cin 5 pF
|Power Dissipation Capacitance*| Cpp 15 pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc® f + lcc Vee.
t For AC switching test circuits and timing waveforms see section 2.
91
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'KS54AHCT
KS74AHCT 32

Quad 2-Input OR Gateé

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family .
Low power consumption characteristic of CMOS
High-Drive-Current outputs:
lor =8 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices '
* Wide operating voltage range: 4.5V to 5.5V
e Characterized for operation over industrial and
“military temperature ranges:
KS74AHCT: -40°C to .+85°C
KS54AHCT: ~-55°C to +125°C
¢ Package options include plastic ‘‘small outline’’

o o

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

1A ~ 147 Veo
1?2 13[7] 48
1= 127 aA
2A[]4 1] ey
28] s 10[] 38
2v s 9] sA
GND [ 7 s[] av

'FUNCTION TABLE

(Each Gate)

Inputs Outputs
A B Y
H X H
X H H
L L L

DESCRIPTION

These devices contain four independent 2-input OR gates.
They perform the Boolean functions Y=A+B or Y=AeB.
These devices provide speeds and drive capability
equivalerit to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL. NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damaged due
to static discharge by internal diode clamps to Ve and
ground.

LOGIC DIAGRAM
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Quad 2-Input OR Gates

Absolute Maximum Ratings*

Supply Voltage Range Vcg, ... .. .. —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5Vor V> Ve +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vcec +0.5V) . ... *20 mA
Continuous Output Current Per Pin, lo

(—0.5V< Vo< Vcg +0.5V) . ........ +35 mA

Continuous Current Through

Veccor GND pins .. ......... ... .. +125 mA
Storage Temperature Range, Tsyg . . . —65°C to +150°C
Power Dissipation Per Package, P4t 500 mwW

* Absolute Maximum Ratings are those values beyond
which permanént damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

T Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vout .. OV to Vce
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t,, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T, =250C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions - Ta=—40°C to +85°C|Ta=—-55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level .
Input Voltage ViL 0.8 0.8 0.8 v
- o VIN=VIH or V|L
lo=—4mA 42| 3.98 3.84 3.7
VIN=ViH or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
’ lo=8mA 0:39 0.5
Maximum Input
caront N |Vin=Vcc or GND +0.1 +1.0 *1.0 WA
Maximum Quiescent Vin=Vcc or GND
Supply Current lcc lour=0RA 2.0 20.0 40.0 uA
- per input pin
Additional Worst Vi=2.4V
Case Supply Alcc  |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0pA
AC ELECTRICAL CHARACTERISTICS (input t,, <2 ns), AHCT32
' T, =259 KS74AHCT KS54AHCT
- - ~E2 ¥1Ta= —40°C to +85°C|T.=-55°C to +125°C
Characteristic Symbol|Conditions ! Vcc =5.0V Vec=5.0V£10% Veo=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation Delay P | ¢ =50pF 8 14 7 ns
teHL 8 14 17
Input Capacitance Cin 5 pF
Power Dissipation Capacitance*| Cpp | (per gate) 15 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2. -
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KS54AHCT
KS74AHCT 42

BCD-to Decimal Decoder

FEATURES

Full decoding of Input Logic

All outputs are High for Invalid BCD Conditions
Also for application as 3-Line to 8-Line Decoders
Function, pin-out, speed and drive compatibility with
54/74ALS logic family

Low power consumption characteristic of CMOS
High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V
Characterized " for operation over industrial and °
military temperature ranges:

KS74AHCT: ~40°C to +85°C

KS54AHCT: —-55°C to +125°C

¢ Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

The '42 decoder accepts for active-high BCD inputs and
provides 10 mutually exclusive active-low outputs, as
shown by logic symbol or diagram. The active-low out-
puts facilitate addressing other-MSI units with active low
input enables. '

The logic design of the ’42 ensures that all outputs are

-high when binary codes greater than nine are applied to
- the inputs. :

The most significant input, D, produces a useful inhibit func-
tion when the '42 is used as a 1-of-8 decoder. The D in-.
put can also be used as the Data input in an 8-output
demultiplexer appliéation.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components. )

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and

ground.
o1 Umjvm
102 15[]A
23 148
3[4 130c .
+Os 120 LOGIC DIAGRAM
s5[]e e
e[ 1w0f])s
anc [ e o[]7
Dsil’ouwo
‘ npuT A 18
FUNCTION TABLE | D.uw
i
’ 1 ' @
No Inputs Outputs ‘ — D’_ ouTPUT 2
) DCBA|012345672829 . '
(4)

O [LLLL[LHHHHHHHHH| wrst>o outPuT3

1 LLLH|/HLHHHHHHHH

2 LLHL|/HHLHHHHHHH 5 ureur 4

3 LLHH|/HHHLHHHHHH 4>

4 LHLL|/HHHHLHHHHH : o

5 LHLH|/HHHHHLHHHH m,,mc@D: : H}ouwurs

6 LHHL|HHHHHHLHHH ‘

7 LHHH|/HHHHHHHLHH ‘ @ ourpur e

8 HLLL|/HHHHHHHHLH ..D i s -

9 HLLH|HHHHHHHHHL : o
HLHL HHHHHHHHHH'WDIBLD D’_Jw"’”"
HLHH|HHHHHHHHHH '
HHLL|HHHHHHHHHH 3@

INVALID ouTPuUT 8
HHLH|/HHHHHHHHHH -°{> ,
HHHL|HHHHHHHHHH -
HHHH|HHHHHHHHHH N ouTPUT 8

=§§ SAMSUNG SEMICONDUCTOR 94



KS54AHCT

4z

BCD-to Decimal Decoder

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vcg, .. ... .. —-0.5V to +7V
DC Input Diode Current, Ik

(Vi < =0.5V or Vi > Vgc +0.5V) . . ... +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vo<Vgc +0.5V) ... ....... +35 mA
Continuous Current Through

VccorGND pins .. .............. +125 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, P4t 500 mW

* Absolute Maximum Ratings are those values beyond

t Power Dissipation temperature derating;

Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 126°C

Recommended Operating Conditions

Supply Voitage, Vcc 4.5V to 5.5V

DC Input & Output Voltages*, Vin, Vout .. OV to Vce
Operating Temperature

Range KS74AHCT: —40°C to +85°C

KS54AHCT: ~55°C to +125°C

Input Rise & Fall Times, t, t; Max 500 ns

* Unused inputs must always be tied to an appropriate logic

which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

DC ELECTRICAL CHARACTERISTICS (vec=5v+10% Unless.Otherwise Specified)

voltage level (either Vcc or GND)

=§§ SAMSUNG SEMICONDUCTOR

Ta=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions &= Ta= —40°C to +85°C|Ta= —55°C to +125°C|Unit
y Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \"
Maximum Low-Level
Input Voltage Vi ’ 0.8 0.8 0.8 \'
- _— VIN=VH or ViL
g:::‘;‘t"{'/:t'gge"eve' VoH lo=—20uA  |Voc|Voo —0.1 Vee —0.1 Veg —0.1 v
lo=—4mA 42| 3.98 3.84 3.7
VIN=Vix or ViL
Maximum Low-Level V. lo=20pA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 y
lo=8mA . 0.39 0.5
Maximum Input
piedi N |Vin=Voc or GND +0.1 +1.0 +1.0 uA
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=OpA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Algc | other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
loutr=0uA
AC ELECTRICAL CHARACTERISTICS (input t,, tr<2 ns), AHCT42
‘ T,=28°C KS74AHCT KS54AHCT
- - o T.=—40°C to +85°C|T.=—55°C to +125°C
Characteristic Symbol|Conditions’ Vcc =5.0V Vee=5.0V+10% Vec=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation Delay, tpLH CL=50pF 11 18 22 ns
Any input to Y trHL 11 18 22
Input Capacitance CiN 5 pF
Power Dissipation Capacitance*| Cpp | (per gate) pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc?® f + lcc Vec.
t For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT 5'1 /58 ' Dual AND-OR-Invert Gates

KS74AHCT : and Dual AND-OR Gates

FEATURES _ DESCRIPTION

* Function, pin-out, speed and drive compatibility with The '51 performs the following Boolean functions:
54/74ALS logic family 1Y=(1Ae1Be1C)+(1D*1E*1F)

* Low power consumption characteristic of CMOS 2Y=(2A*2B)+(2C*2D)

¢ High-Drive-Current outputs: ’ The 58 performs:
loL =8 mA @ VoL =0.5V 1Y=({1A*1Bs1C)+(1Ds1E*1F)

¢ Inputs and outputs interface directly with TTL, NMOS 2Y=(2A*2B)+(2C*2D)

‘and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

e Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices

KS54AHCT: —55°C to +125°C ’ without any external components.
e Package options include plastic ‘‘small outline’’ All inputs and outputs are protected from damage due to
packages, standard plastic and ceramic 300-mil DIPs static discharge by internal diode clamps to Vce and
ground.
. -PIN CONFIGURATION LOGIC DIAGRAMS
:
’51
1A 1 ~ 14 7 Vee :
2a[] 2 137 1c
28[] s 12718
2c[] 4 3
0[] s 10 [ 1€
2v[ e ) mEH]
e[ 7 8]
(2)
2A
] o
_ L 2y
2c
2p -2
FUNCTION TABLES
’58
Inputs Output 1Y

1A 1B 1C 1D 1E 1F | ’51 ’58
H H H X X X L H
X X X H H H L H

Any other combination H L

Inputs Output 2Y

2A 2B 2C 2D ’51 ’58

H H X X - L H

X X H H L H

L Any other combination H L
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KS54AHCT
Ksyaanet 2 1/58

Dual AND-OR-Invert Gates
and Dual AND-OR Gates

Absolute Maximum Ratings*

Supply Voltage Range Vee, ... .. .. —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5VorV,>Vee +0.5V) .. ... +20 mA
DC Output Diode Current, lok .

(Vo < —0.5V or Vo > Vcc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5V) . ... ..... +35 mA
Continuous Current Through

VeccorGND pins . . .............. +125 mA

Storage Temperature Range, Tsyg . . . —65°C to +150°C
Power Dissipation Per Package, Pgt ... ... 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vi, Vout . . OV to Vee
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t;, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (Voc=5V+10% Unless Otherwise Specified)

: Ta=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions 2= Ta= —40°C to +85°C|Ta=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage VIH 2.0 2.0 2.0 \")
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 \
- - ViN=Viy or ViL
gﬂg‘;’"&g;gge"eve' VoH lo=—20pA - |Voc|Vee —0.1 Ve —0.1 Veg —0.1 v
lo=—4mA 4.2 3.98 3.84 3.7 ’
ViN=Vi or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Current P In  |ViN=Vcc or GND +0.1 +1.0 +1.0 WA
Maximum Quiescent ViN=Vcc or GND
Supply Current lec lout=0uA 20 200 40.0 HA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
AC ELECTRICAL CHARACTERISTICS (input t, t<2 ns), AHCT51, AHCT58
. T.=25°C KS74AHCT KS54AHCT
- - o= Ta=—40°C to +85°C|T, = —55°C to +125°C| .
Characteristic Symbol|Conditionst|Vcc =5.0V Vee=5.0V=10% Vec=5.0V 10% Unit
Typ Min Max Min Max -
Propagation Delay YL | ¢, =50pF 9 15 18 ns
tPHL 9 15 18
Input Capacitance CiN 5 pF
Power Dissipation Capacitance*| Cpp | (per gate) 15 pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + lcc Vec.
T For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT 73 :

Dual J-K Negative-Edge-Triggered

KS74AHCT

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family

e Low power consumption characteristic of CMOS

High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

e Wide operating voitage range: 4.5V to 5.5V

Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: -55°C to +125°C

o Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

1ok [ 1 ~ 14
1CR [ 2 13[] 1@
1k []3 12[J1a
vee [] 4 11 [] GND
2ck []s 10[] 2k
26R[] 6 9120
20 811 2a

LOGIC DIAGRAM

CLR

Flip-Flops with Clear

DESCRIPTION

These devices contain two independent J-K negative-edge-
triggered flip-flops. ‘A low level at CLR input resets the out-
puts regardiess of the levels of the other inputs. When CLR
is inactive (high), data at the J and K inputs meeting the
setup time requirements are transferred to the outputs on
the negative-going edge of the clock pulse. Clock trigger-
ing occurs at a voltage level and is not directly related to
the rise time of the clock pulse. Following the hold time
interval, data at the J and K inputs may be changed without
affecting the levels at the outputs. These versatile flip-flops
can perform as toggle flip-flops by tying J and K high.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any exte(nal components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground. ’

FUNCTION TABLE

Inputs Outputs
CLR CLK J K Q
L X X X L H
H i L L Qo Qo
H Vo H L H L
H [ L H L H
H i H H TOGGLE _
H H X X Q, Qo

ot

>0 —
@

oot
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KS54AHCT

73

Dual J-K Negative-Edge-Triggered
Flip-Flops with Clear

KS74AHCT

Absolute Maximum Ratings*

Supply Voltage Range Vce, . ... . .. —0.5V to +7V
DC Input Diode Current, lik

(Vi< =0.5V or V > Vgc +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < =0.58V or Vo > Vgec +0.5V) .. .. *20 mA
Continuous Output Current Per Pin, lo

(—0.5V< Vo< Vcc +0.5V) . ........ *+35 mA
Continuous Current Through

Vccor GND pins . .. ... ... ...... +125 mA
Storage Temperature Range, Tsyg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt ... ... 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vour . . OV to Vee
Operating Temperature
Range KS74AHCT:. —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t;, tt Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

-

Ta=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions 2= Ta= —40°C to +85°C|Ta=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ' 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v
- I ViN=Vin or Vi
M - |
o::;g?::n& OHIt'ggeLeve VoH lo=—20uA Vece|Vee —0.1 Vece —0‘1. Vce —0.1 v
lo=—4mA 4.2 3.98 3.84 3.7
. VIN=VH or Vi
Maximum Low-Level v, lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 \")
lo=8mA 0.39 0.5
Maximum Input
Current INn ViN=Vcc or GND +0.1 +1.0 +1.0 HA
Maximum Quiescent ViN=Vcc or GND
Supply Current lec lout=0pA - 4.0 40.0 80.0 KA
per input pin
Additional Worst Vi=2.4V
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vgc or GND
lout=0uA
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KS54AHCT 73 o Dual J-K Negative-Edge-Triggered
KS74AHCT ‘ Flip-Flops with Clear ’

AC ELECTRICAL CHARACTERISTICS (Input t, ¥<2 ns), AHCT?é

T, =25°C KS74AHCT KS54AHCT
== T,=—40°C to +85°C|T,= ~55°C to +125°C
1 = a N a
Characteristic Symbol| Conditions' |Vcc=5.0V Vee=5.0V£10% Vee=5.0V+ 10% Unit
. Typ - Min Max Min Max
Maximum Clock Frequency - fmax ) 45 30 25 MHz
Propagation Delay, teLn 10 17 20 ns
ClKtoQorQ . tu. | CL=50pF 10 17 20
Propagation Delay, teLH - 10 17 20 ns
CLR toQor Q tPHL 10 17 20
Setup Time JorK ten 8 13 15 ns
before CLKY CLR Inactive .8 13 15
Hold Time, J or K after CLK{ th : -3 o | 0 . ns
Pulse Width CLK High or Low| 8 13 15 ns
CLR Low 8 13 15
Input Capacitance Cin 5 pF
Power Dissipation Capacitance* Cpp |(per flip-ﬂép) 40 = pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vec.
T For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT
KS74AHCT 7 4

- Dual D-Type Positive-Edge-Triggered
Flip-Flops with Preset and Clear

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family

¢ Low power consumption characteristic of CMOS

* High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices )

* Wide operating voltage range: 4.5V to 5.5V

e Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: ~55°C to +125°C

e Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

These devices contain two independent positive-edge-
triggered D-type flip-flops. Each flip-flop has its own data,
clock, preset and clear inputs and complementary Q-and
Q outputs. The preset and clear inputs are active-low and
operate independently of the clock. Data at the D input is
transferred to the Q outputs on the positive transition of
the clock, provided setup requirements have been met.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

Inputs Outputs
18R [ 1 7 147 Voo — ——-p P
1 o> 13[7] 2cm PRE CLR CLK D Q Q
1ok [ 3 12[] 20 L H X X H L
1PRE [+ 11 [J 201k H L X X L H
1a [ds 10 [ 2FRE L L X X H* H*
1a e 9 20 H H 1 H H L
ano (7 s[]2a H H t L L H
H H L X No Change
H H H X No Change
H H i X No Change
* Both outputs will remain high as long as PRE and CLR are low,
but the output states are unpredictable if PRE and CLR go high
simultaneously.
LOGIC DIAGRAM
PRE
-
Q

ol

Y Y
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KS54AHCT
KS74AHCT

74

'Dual D-Type Positive-Edge-Triggered
Flip-Flops with Preset and Clear

Absolute Maximum Ratings*

Supply Voltage Range Vce, ... . . .. —-0.5V to +7V
DC Input Diode Current, lik
(Vi < =0.5V.or V; > Vgc +0.5V) ... .. +20 mA
DC Output Diode Current, lok
(Vo < —0.5V or Vo > Vgc +0.5V) .. .. £20 mA
- Continuous Output Current Per Pin, lo .
(=0.5V< Vo< Vcc +0.5V) ......... +35 mA

Continuous Current Through
Vcc or GND pins . ..... ... e +125 mA
Storage Temperature Range, Tsfg /. —65°Cto +150°C
Power Dlssgpatlon Per Package, PdT 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vce 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vout . . OV to Vce
Operating Temperature
Range KS74AHCT: —40°C'to +85°C
KS54AHCT: —565°C to +125°C
Input Rise & Fall Times, t,, tr . ... ..... Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (voo=5V:£10% Unless Otherwise Specified)

To=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions &= Ta=—40°C to +85°C|Ta=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
 linput Voltage ViH 2.0 2.0 2.0 \"
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 \
- A ViN=Vin or Vi
Min High-Level
O:Jt;?:tm\}olt'gg S Vou lo=—20pA  |Voc|Vec 0.1 Ve —0.1 Ve —0.1 v
”Io=—4mA 42 3.98 3.84 3.7
ViIN=ViH or V)L
Maximum Low-Level v lo=20pA 0 0.1 0.1 0.1
Output Voltage - VoL lo=4mA 0.26 0.33 0.4 \
lo=8mA 0.39 0.5
Maximum Input |
Current IN ViN=Vcc or GND +0.1 +1.0 +1.0 HA
Maximum Quiescent Vin=Vcc or GND )
Supply Current lec lour=0pA 4.0 40.0 80.0 KA
per input pin
Additional Worst Vi=2.4V
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
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KS54AHCT 74

Dual D-Type Positive-Edge-Triggered

KS74AHCT Flip-Flops with Preset and Clear
AC ELECTRICAL CHARACTERISTICS (input t;, <2 ns), AHCT74
KS74AHCT KS54AHCT
Charactorist svmbol| Conditions! J‘“:;s Ta= -40°C to +85°C|Tu= = 85°C to +126°C| |
acterlstic ymbolj Condltions’ Vec=3.0V) "y o =5.0vx10% Vec=5.0V 10% |
Typ Min Max Min Max
Maximum Clock Frequency fmax 55 34 30 MHz
Propagation Delay, teLH 10 17 20 ns
CLKtoQorQ terL | CL=50pF 10 17 20
Propagation Delay, trLH 9 15 18 ns
PRE or CLR to Q or Q tPHL 9 15 18
Setup Time Data teu 7 12 186 ns
before CLKt PRE or CLR Inactive 5 8 10
Hold Time, Data after CLK? th -3 0 ) ns
Pulse Width CLK High or Low | 9 18 17 ns
PRE or CLR Low 9 15 17

Input Capacitance CiN 5 pF
Eower Dissipation Capacitance* Cpp pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc?® f + Icc Vece.
T For AC switching test circuits and timing waveforms see section 2.
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- KS54AHCT :
KS74AHCT 7 5/ 77

4-Bit Bistable Latches

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family

¢ Low power consumption characteristic of CMOS

High-Drive-Current outputs: )

loL =8mA @ VoL =0.5V

* Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: -40°C to +85°C

KSS4AHCT: —55°C to +125°C

* Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

o o

PIN CONFIGURATION

'75 77

X m Rl ~ 16[] 1@ 10 1 A 14&]10\
~1 2 15[] 20 20 2 13[] 20

203 14 20 E.[]3 12[J Ee

.. []4 130E. v 4 11 [Jenp
Vec [ 5 12fJeno g []s 10[] NC

an[e 1n[Jsa e o[ 3

Q7 10[] 3a Nne Q7 8[] 4a

Qs 9] 4a

LOGIC DIAGRAM

e — o ——————
{ E

| COMMON TO ONE
IL OTHER LATCH

DESCRIPTION

The '75 and '77 consist of 4 high-speed D-type latches
that can be used as temporary storage for binary informa-
tion between processing units. The '75 features com-
plementary Q and Q output while the '77 features single
nail output. These devices are ideal for high component
density application. .

The latches are transparent: when the enable (E) is high,
the Q output will follow the data input. When the enable
goes low, the output latches at the level that was set up
at the D-input. ’

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

Inputs Outputs
D E| Q a*
L HI|L H
H H|H L
X L |{Q Qo
*Q: '75 only
'75
1.
© e <D—1}——'>—_—Q
ﬂ* Do
) TG

COMMON TO ONE
OTHER LATCH
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KS54AHCT
KS74AHCT

75177

4-Bit Bistable Latches

Absolute Maximum Ratings*

Supply Voltage Range Vg, .. ... .. -0.5V to +7V
DC Input Diode Current, Ik
(Vi< —0.8VorV,>Vec +0.5V) ... .. +20 mA

DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vgc +0.5V) . ... 20 mA
Continuous Output Current Per Pin, lo
(=0.5V<Vo<Vgc +0.5V) . ........ +35 mA

Continuous Current Through
VecorGND pins ................ +125 mA
Storage Temperature Range, Tstg. . . —65°C to +150°C
Power Dissipation Per Package, Pyt 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
. Pposure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc 4.5V to 5.5V

DC Input & Output Voltages*, Vin, Vour .. OV to Vec

Operating Temperature

Range KS74AHCT: —40°C to +85°C

KS54AHCT: ~-55°C to +125°C

Input Rise & Fall Times, t, t; Max 500 ns

* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (voc=5V+10% Unless Oth;arwise Specified)

=§§ SAMSUNG SEMICONDUCTOR

T.=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions 2 Ta=—40°C to +85°C|Ty= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 v
Maximum Low-Level )
Input Voltage ViL 0.8 ‘ 0.8 0.8 Vv
- . ViN=Viq or ViL
g:ﬂ'g“;"\‘/ o*l‘t'agg:'e"e' Vo | lo=—20uA  |Veo|Vec —0.1 Voo —0.1 Vo =0.1 v
lo=—4mA 42| 3.98 3.84 3.7
. Vin=ViH or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 \
lo=8mA 0.39 0.5
Maximum Input - + 4 +
Current In  [VIN=Vcc or GND +0.1 +1.0 +1.0 uA
Maximum Quiescent ViNn=Vcc or GND
Supply Current le o= OyeA 8.0 80.0 160.0 A
’ per input in
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0pA
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KS54AHCT 7 | o ,
KS74AHCT 7577 | 4-Bit Bistable Latches

AC ELECTRICAL CHARACTERISTICS (iput t, <2 ns), AHCT75

T,=25°C KS74AHCT ’ KS54AHCT
- !
. . _ Ta= —40°C to +85°C| T,= —55°C to +125°C
Characteristic Symbol Conditions' VFc-S.OV Vec=5.0V=10% Vec=5.0V% 10% Unit
) Typ Min Max Min Max
Propagation Delay teLH CL=50pF 10 v 16 20 ns
EtoQor Q tPHL 10 .16 20
Propagation Delay tpLH CL=50pF 9 15 18 ns
DtoQorQ tHL 9 15 18
Data Set up Time D to Enable tsu 6 10 12 | ns
Data Hold Time Enable to D th 3 5 6 ns
Input Capacitance CiN 5 pF
Power disipation Capacitance * Cep ' pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
. AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT77
T. =25°C KS74AHCT KS54AHCT
. . o Ta= —40°C to +85°C|T,=-55°C to +125°C|
Characteristic Symbol Conditions' Vee=5.0V Vee=5.0V£10% Vec=5.0V% 10% Unit
Typ Min Max Min Max
Propagation Delay teLH CL=50pF 8 14 17 ns
EtoQ tPHL 8 14 17
Propagation Delay teLH CL=50pF 8 13 15 ns
DtoQ | ter 8 13 15 .
Data Set up Time Do Enable | tsy 6 10 12 ns
Data Hold Time Enable to D th 3 5 6 ns
Input Capacitance CiN 5 pF
Power disipation Capacitance* CpDp pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Voc? f + lcc Vec.
t For AC switching test circuits and timing waveforms see section 2.
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Dual J-K Flip-Flops with Preset and Clear

FEATURES

* Function, pin-out, speed and drive compatibility with
54/74ALS logic family

Low power consumption characteristic of CMOS
High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C *
KS54AHCT: —-55°C to +125°C

e Package options include plastic ‘‘small outline’’

" packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

1cK [ ~ 16 ] 1K
1PRE [ 2 15[] 10
1CR[] 3 147 1@

a4 13[J GND

Vec [] 5 12[] 2«
2ck [} 6 17 20
2PRE [] 7 10[] 20
2CIR[] 8 o] 24

LOGIC DIAGRAM

CLR

DESCRIPTION

These parts consist of two negative-edge-triggered J-K flip-
flops with independent J, K, preset, clear and clock inputs
and complementary outputs. The J-K inputs at each flip-
flop are enabled when the clock goes high. The input data
are transferred to the outputs on the negative-going edge
of the clock pulse, provided the setup requirements have
been met.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

Inputs Outputs
PRE CLR CLK J K Q Q
L H X X X H L
H L X X X L H
L L X X X H*  H*
H H i L L Q Q
H H i H L H L
H H i L H L H
H H i H H TOGGLE
H H H X X Q Qo

*Both outputs will remain high as long as preset and clear are low,
but the output states are unpredictable if preset and clear go high
simultaneously.

o2

c—xcC

(9]

[elle]]

9]
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KS54AHCT
KS74AHCT 7 6

Dual J-K Flip-Flops with Preset and Clear

Absolute Maximum Ratings*

Supply Voltage Range Veg, . ... ... -0.5V to +7V
DC .Input Diode Current, Ik

(Vi< =0.8VorV,>Vcc +0.5V) ... .. +20 mA

DC Output Diode Current, lok
(Vo < —0.5Vor Vo >Vcc +0.5V) . ... 20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5V) . ...... .. +35 mA

Continuous Current Through

VeccorGND pins . ............... +125 mA -

Storage Temperature Range, Tsg . . . —65°C to +150°C
Power Dissipation Per Package, Pt ... ... 500 mw

* Absolute Maximum Ratings are those values beyond

which permanent damage to the device may occur.
These are stress ratings only and functional operation

of the device at or beyond them is not implied. Long ex-

~ posure to these conditions may affect device reliability.

t Power Dissipation temperature derating: -
Plastic Package (N): —12mWy/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vec . ... ... ... ... 4.5V to 5.5V
'DC Input & Output Voltages*, ViN, Vout . . OV to Vec
Operating Temperature

Range ' KS74AHCT: —40°Cto +85°C

KS54AHCT: ~55°C to +125°C

Input Rise & Fall Times, t, tr ... ...... Max 500 ns

* Unused inputs must always be tied to an appropnate loglc
voftage level (enther Vg or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T, =25°C KS74AHCT KS54AHCT :
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level ‘ .
Input Voltage ViH 2.0 2.0 2.0 v
Maximum Low-Level )
Input Voltage Vi 0.8 0.8 0.8 \
- _— Vin=Vix or Vi ;
mmt”:‘lo';'t'gge“’f"e' Von | lo=—20uA |Vec|Vec —0.1 Vee —0.1 Vee —0.1 v
lo=—4mA 4.2| 3.98 3.84 3.7
ViIN=ViH or ViL ‘ '
Maximum Low-Level V. lo=20uA 0 0.1 0.1 0.1
Output Voltage ot lo=4mA 0.26 0.33 0.4 v
) lo=8mA 0.39 0.5
Maximum Input . '
Current P In  |ViIN=Vcc or GND *+0.1 *1.0 +1.0 uA
Maximum Quiescent ViN=Vcc or GND \
Supply Current oo |1 oormOnA 4.0 40.0 80.0 A
per input pin
Additional Worst vi=2.4v / : x
Case Supply Algc |other Inputs: . 2.7 2.9 3.0 mA
Current at Vcc or GND
lout=0pA
¥
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KS54AHCT 76

KS74AHCT Dual J-K Flip-Flops with Preset and Clear
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT76
T.m25°C KS74AHCT - KS54AHCT
.~ Ta= —40°C to +85°C|T,= —55°C to +125°C
Characteristic Symbol| Conditionst |Vcc=5.0V| Ve =5.0V£10% Vec=5.0V 10% Unit
Typ Min Max Min Max
{Maximum Clock Frequency fmax 45 30 25 MHz
Propagation Delay, tPLH 10 17 20 ns
[CLKtoQor Q tpu | CL=50pF 10 17 20
Propagation Delay, teLu 10 17 20 ns
PRE or CLR to Q or Q tPHL 10 17 20
Setup Time JorK teu 10 17 20 ns
before CLK} PRE or CLR Inactive 10 17 20
Hold Time, Data after CLK}{ th . -3 0] 0 ns
Pulse Width CLK High or Low | 8 13 15 ns
PRE or CLR Low 8 13 15
Input Capacitance Cin 5 ' pF
Eower Dissipation Capacitance* Cpp |(per flip-flop) 40 pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vce.
t For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT .
KS74AHCT 7 8 '

Dual J-K Flip-Flops with Preset,
Common Clear & Common Clock

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family : '

* Low power consumption characteristic of CMOS

* High-Drive-Current outputs:
lo. =8 mA @ VoL =0.5V

¢ Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

e Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: -40°C to +85°C
KS54AHCT: -55°C to +125°C

¢, Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

N

PIN CONFIGURATION

cw [ 1 ~ 141] 1K
spRe [ 2 13f]10
ws 121118
veo[] ¢ 1] GND
tR[]s 107 24
2PRE[] 6 9] 2@
2k [} 7 8[] 22

LOGIC DIAGRAM

CLR

DESCRIPTION

These parts consist of two negative-edge-triggered J-K flip-
flops with independent J, K and preset inputs and com-
plementary outputs. The clear and clock inputs are com-
mon to both flip-flops. The J-K inputs are enabled when
the clock goes high. The input data are transferred to the
outputs on the negative-going edge of the clock pulse, pro-
vided the setup requirements have been met.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain

. CMOS power levels. The input and output voltage levels
-allow direct interface with TTL, NMOS and CMOS devices

without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

Inputs Outputs
PRE CLR CLK J K Q [+)
L H X X X H L
H L X X X L H
L L X X % H*  H*
H H i L L@@ G
H H i H L H L
H H y L H L H
H H 4 H H TOGGLE
H H H X X Q Q

*Both outputs will remain high as long as preset and clear are low,
but the output states are unpredictable if preset and clear go high
simultaneously.

c
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Dual J-K Flip-Flops with Preset,

Common Clear & Common Clock

Absolute Maximum Ratings*

Supply Voltage Range Vg, .. ... .. -0.5V to +7V
DC Input Diode Current, Ik

Vi< =0.5VorV,>Vcee +0.5Vv) .. ... +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vgc +0.5V) . ... 220 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5V) . ........ +35 mA
Continuous Current Through

Vecor GND pins ................ +125 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pq' 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

T Power Dissipation temperature derating:
Plastic Package (N): —12mWy/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 6.5V
DC Input & Output Voltages*, ViN, Vour .. OV to Vcc
Operating Temperature
Range KS74AHCT: -—-40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND) -

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

7. =25°C KS74AHCT KS54AHCT
Characteristic [Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta= ~55°C to +125°C|Unit
‘ ' Typ Guaranteed Limits
Minimum High-Level|
Input Voltage ViH 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 \
- L ViN=Vin or ViL
g&:::?r:‘/oﬁ‘;ag heLeVel VoH lo=—=20uA  |Vcc|Vec —0.1 Ve ~0.1 Vee ~0.1 v
9 lo=—4mA  |42| 3.98 3.84 3.7
VIN=Vin or Vi
Maximum Low-Level v lo=20uA o] 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 \
lo=8mA 0.39 0.5
Maximum Input
P N |[Vin=Voc or GND +0.1 +1.0 £1.0 Y
Maximum Quiescent Vin=Vcc or GND 80.0
Supply Current loc lout=0urA 4.0 40.0 : uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alec |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lout=0uA
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KSS4AHCT 70 " " Dual JK Flip-Flops with Preset,

KS74AHCT : ~Common Clear & Common Clock
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT78
T.225°C KS74AHCT KS54AHCT
. - o Ta=-40°C to +85°C|T,=~55°C to +125°C
Characteristic Symb§l Conditions! |V¢c=5.0V Vee=5.0V£10% Vec=5.0V+ 10% Unit
. Typ Min Max Min Max )
Maximum Clock Frequency fmax 45 30 " 25 MHz
Propagation Delay, tpLH 10 17 20 ns
CLK to Q or Q teu | CL=50pF 10 17 20
Propagation Delay, teun 10 17 20 ns
PRE or CLRto Q or Q tPHL 10 17 - 20
Setup Time Jor K teu 10 17 20 ns
before CLK PRE or CLR Inactive 10 17 20
Hold Time, J or K after CLK{ th -3 o] 0 ns
Pulse Width CLK High or Low | 8 18 15 S
PRE or CLR Low 8 13 15

|Input Capacitance CiN 5 pF
h’ower Dissipation Capacitance* Cpp |(per flip-flop) 40 pF

* Cpp determines the no-load dynamic power dissipation: Ppo=Cpp Vcc? f + lcc Vee.
I For AC switching test circuits and timing waveforms see section 2.
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KS74AHCT
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Quad 2-Input Exclusive-OR Gates

FEATURES

Fqnction, pin-out, speed and drive compatibility with
54/74ALS logic family

* Low power consumption characteristic of CMOS
¢ High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V
® Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: -40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’”

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

I B ~ 147 Veo
1B []2 13[] 48
v s 12[7] 4
2A []4 117 4y
28 s 10[] 38
2y e 9] 3a
Gno [ 7 8[] ay

FUNCTION TABLE

(Each Gate)

Inputs Outbut
A B Y
L L L
L H H
H L H
H H L

DESCRIPTION

These devices contain four independent 2-input Exclusive-
OR gates. They perform the Boolean funictions Y=A®B or
Y=AB+AB.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

.fag SAMSUNG SEMICONDUCTOR

113




'KS54AHCT
KS74AHCT
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N

Quad 2-Input Exclusive-OR Gates

Absolute Maximum Ratings*
Supply Voltage Range Vcc, —0.5V to +7V
DC Input Diode Current, I

(Vi < =0.5Vor V) > Vge +0.5v) .. ... +20 mA
DC Output Diode Current, lok .

(Vo < =0.8V or Vo > Vgc +0.5V) . ... 220 mA
Continuous Output Current Per Pin, Io

(-0.5V<Vo<Vcc +0.5V) . ........ ‘35 mA

Continuous Current Through
Vccor GND pins ... ............. +125 mA
Storage Temperature Range, Tsyg . . . —65°C to +150°C
Power Dissipation Per Package, Pg' 500 mw
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout . . OV to Vcc
Operating Temperature ) }
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, tr, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (voc=5v+10% Unless Otherwise Specified)

, T.=25°C KS]4AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= - |Ta= —40°C to +85°C|Ta=—55°C to +125°C|Unit
' Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level o
Input Voltage Vi 0.8 0.8 0.8 v
- -~ ViN=ViH or Vi_,
g:lr::l:jl:r\n/;tlggeLevel VoH lo==20uA Vce|Vee —0.1 Vee —0.1 Vcc —0.1 V
lo=—4mA 42| 3.98 3.84 3.7
- [VIN=Vinor Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
_ |Output Voltage o lo=4mA 0.26 0.33 0.4 Vv
lo=8mA 0.39 0.5
Maximum Input
Curront P In  |Vin=Vcc or GND +0.1 +1.0 +1.0 A
" |Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=OpA 2.0 20.0 40.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alee  |other Inputs: 2.7 29 3.0 mA
Current at Vcc or GND
lour=0uA
=§§ SAMSUNG SEMICONDUCTOR 114



KS54AHCT g4 Quad 2-Input Exclusive-OR Gates

KS74AHCT

AC ELECTRICAL CHARACTERISTICS (nput t, t<2 ns), AHCT86

T, =25°C KS74AHCT KS54AHCT
a=
. T,=-40°C to +85°C | T,=—55°C to +125°C
iti t =
Characteristic Symbol | Conditions Vee=5.0V Ve =5.0V10% Vce=5.0V+ 10% Unit |,
Typ ° Min Max Min Max
Propagation Delay, trLH 10 16 19 ns
A or B to Y (Other Input Low
( P ) | ter CL=50pF 10 16 19
| Propagation Delay, tpLH 12 20 24 ns
A or B to Y (Other Input High) tPHL 12 20 24
Input Capacitance Cin 5 pF
Power Dissipation Capacitance* | Cpp | (per flip-flop) 15 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
t For AC switching test circuits and timing waveforms see section 2.
-
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KS54AHCT 1 07 | Dual J-K Negative-Edge-Triggered

'KS74AHCT

'Flip-Flops with Clear

FEATURES

e Function, pin-out, speed and drive compatibility with
54/74ALS logic family

* Low power consumption characteristic of CMOS

. ngh-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: —-40°C to +85°C

KS54AHCT: —-55°C to +125°C

o Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

\

PIN CONFIGURATION

-

131 12lR
127 10k
117 2k

10 [J 2CiR
] 201k

] 20

-

N

N o
OO X O 0O

1000000
N o b N
©

@
z
o
™

LOGIC DIAGRAM

J

—o

TG

ol

TG
CLK C
s .

ol

DESCRIPTION

These devices contain two independent J-K negative-edge-
triggered flip-flops. A low level at the CLR input resets the
outputs regardless of the levels of the other inputs. When
CLR is inactive (high), data at the J and K inputs meeting
the setup time requirements are transferred to the outputs
on the negative-going edge of the clock pulse. Clock trig-
gering occurs at a voltage level and is not directly related
to the rise time of the clock pulse. Following the hold time
interval, data at the J and K inputs may be changed without
affecting the levels at the outputs. These versatile flip-flops
can perform as toggle flip-flops by tying J and K high.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clarﬁps to Vcc and
ground.

FUNCTION TABLE

Inputs Outputs
CLR CLK J K Q Q
L X X X L H
H i L L Q Q.
H i H L H L
H i L H L H
H i H H TOGGLE
H H X X Qo Qo
.
TG
Db
I .
C
TG 9
Y .
1’>t>—6
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Dual J-K Negative-Edge-Triggered
Flip-Flops with Clear

Absolute Maximum Ratings*

Supply Voltage Range Vcg, ... .. .. -0.5V to +7V
DC Input Diode Current, ik :

(Vi< =0.5VorV,>Vce +0.5V) . .. .. +20 mA
DC Output Diode Current, lok

(Vo < —0.5V or Vo > Vgc +0.5V) . ... +20Q.mA
Continuous Output Current Per Pin, lo

(—0.5V<Vpop<Vcc +0.5V) . ... .. ... +35 mA
Continuous Current Through

VecorGND pins . . .............. +125 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, P4t 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Fastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vout .. OV to Vce
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTR'CAL CHARACTER'ST'CS (Vcc=5V+10% Unless Otherwise Specified)

T,=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta= —-55°C to +125°C|Unit
Typ " Guaranteed Limits
Minimum High-Level
Input Voltage ViK 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 \")
- _— VIN=Vin or Vi
g::g‘:t‘"\‘/ nggeLevel Vou lo=—20pA  |Voc|Vee —0.1 Vee —0.1 Vee ~0.1 v
lo=—4mA 42| 3.98 3.84 3.7
ViN=Vi4 or Vi
Maximum Low-Level| lo=20uA ] 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 Vv
lo=8mA 0.39 0.5
Maximum Input
Corent P I |Vin=Vec or GND +0.1 £1.0 £1.0 WA
Maximum Quiescent ViN=Vcc or GND
Supply Current lec lour=0RA 4.0 40.0 80.0 uA
per input pin
Additional Worst Vi=2.4v o
Case Supply Alge |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
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KS54AHCT 107

Dual J-K Negative-Edge-Triggered

KS74AHCT Flip-Flops with Clear
AC ELECTRICAL CHARACTERISTICS (input t,, t<2'ns), AHCT107
' T.=26°C KS74AHCT KS54AHCT
e Ta=-40°C to +85°C|Ta= =~55°C to +125°C
Characteristic Symbol| Conditionst |Vcc=5.0V Veo=5.0V£10% Vec=5.0VE 10% Unit
‘Typ Min Max Min Max
Maximum Clock Frequency frmax 45 30 25 . MHz
Propagation Delay, tpLH 10 17 20 ﬁs
CLKto Qor @ ten | CL=50pF 10 17 20
Propagation Delay, tPLH 10 17 20 ns
ClRtoQor @ tpHL 10 v 17 20
Setup Time JorK tou 10 17 20 ns
before CLKY CLR Inactive 10 17 20
Hold Time, J or K after CLK{ th -3 0 0 ns
Pulse Width (E( High or Low tw 8 13 ‘ 15 ns
CLR Low 8 13 15

Input Capacitance CiN 5 pF
Power Dissipation Capacitance* Cpp |(per flip-flop) 40 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
t For AC switching test circuits and timing waveforms sée section 2.
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Dual J-K Positive Edge-Triggered
Flip-Flops with Preset and Clear

FEATURES

Function, pin-out, speed and drive compatibility with
54/74ALS logic family

* Low power consumption characteristic of CMOS
* High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: -40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

16TR [ 1 ~ s [ Ve Inputs " Outputs
EEz 15:3322:1?» PRE CIR Ck J K| a Q
K [Os 14[] 24 -
1ok [ 4 13[] 2K :_'. E ; i ;(( ': L
1PRE [] 5. 12 [ 201k H
e g L L X X X | H* H
11 | 2PRe H H t L L| L H
19 7
GNDE . 1o 2a H H t H L | TOGGLE
d P H H t L H| a &
H H t H H H L
H H L X X Q Q
*Both outputs will remain high as long as PRE and CLR are low, -
but the output states are unpredictable if PRE and CLR go high
simultaneously.
LOGIC DIAGRAM
PRE
J— \ c c
TG D—o
16
K T R 7 c
C

DESCRIPTION

These devices contain two positive-edge-triggered J-K flip-
flops with independent preset and clear inputs and com-
plementary Q and Q outputs. The present and clear inputs
are active-low and operate independently of the clock Data
at the J and K inputs are transferred to the ouptuts on the
positive transition of the clock provided setup requirements
have been met. These versatile flip-flops can perform as
toggel flip-flops by grounding K and tying J high. They
can also perform as D-type flops if J and K are tied together.

These devices provide speeds and drive capability
equivalent to their ALST . counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

TG

[e]

=

x

o o
ol

o

ol

Y
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KS54AHCT«1 0 9

Dual J-K Positive Edge-Triggered

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Ve, . ... ... —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5Vor V> Vge +0.5V) ... .. +20 mA
DC Output Diode Current, lok o

(Vo< —=0.5Vor Vo > Vcec +0.5V) . ... £20 mA

. Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vgc +0.5V) .. ... ... +35 mA
Continuous Current Through

Vecor GND pins . ............... +125'mA
Storage Temperature Range, Tsyg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt ... ... 500 mw

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

Flip-Flops with Preset and Clear

DC Input & Output Voltages*, Vin, Vout

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Ve ... .. ......... . 4.5V to 5.5V
.. OV to Vce
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, ot ... Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTR'CAL CHARACTER'ST'CSI (Vec=5V+10% Unless Otherwise Specified)

T,=250¢ KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta= -55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level .
Input Voltage ViH | 290 2.0 2.0 v
Maximum Low-Level
Input Voltage A 08 0.8 0.8 v
- e VIN=ViH or ViL ‘
lo=—4mA 4.2 3.98 3.84 3.7
ViN=ViH or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 \
lo=8mA 0.39 0.5 ’
Maximum Input
Current P In  |ViN=Vcc or GND +0.1 £1.0 +1.0 A
Maximum Quiescent ViN=Vcc or GND
Supply Current Icc lour=0pA 4.0. 40.0 80.0 uA
' per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND .
lout=0pA
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KS54AHCT 4 09 Dual J-K Positive Edge-Triggered
KS74AHCT Flip-Flops with Preset and Clear

AC ELECTRICAL CHARACTERISTICS (input t,, ti<2 ns), AHCT109

T Tomggec|.  KSTAAHCT KS54AHCT

== Ta=—40°C to +85°C|T,= —55°C to +125°C
Characteristic Symbol| Conditions! v°f ts.ov_ Vee=5.0V10% Veo=5.0V: 10% Unit

Typ .Min Max Min Max
Maximum Clock Frequency fmax 55 34 30 MHz
Propagation Delay, teLH | 10 | 17 - | 20 ns
CLKto Qor Q tpHL | CL=50pF 0 | 17 | | 20 L
Propagation Delay, teLn 10 17 ol 200 s
PRE or CLR to Q or Q tPHL 10 17 20
— i — S S — .

Setup Time Data tou B 7 s 12 o “ 15 ~Ins
before CLK? PRE or CLR Inactive 5 8 10 |
Hold Time, Data after CLK? th -3 0 0 o ns
Pulse Width CLK High or Low tw 9 15 17 ns

PRE or CLR Low 9 15 17
Input Capacitance CiN 5 pF
Power Dissipation Capacitance* Crp pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vec.
T For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT 11 2 - Dual J-K Negative-Edge-Triggered
KS74AHCT  Flip-Flops with Preset and Clear

F EATURES DESCRIPTION

¢ Function, pin-out, speed and drive compatlblllty with These parts consist of two negative-edge-triggered J-K flip-
54/74ALS logic family flops with independent J, K, preset, clear and clock inputs

* Low power consumption characteristic of CMOS and complementary outputs. The J-K inputs at each fllp-

¢ High-Drive-Current outputs: flop are enabled when the clock goes high. The input data
lor =8 mA @ VoL =0.5V are transferred to the outputs on the negative-going edge

¢ Inputs and outputs interface directly with TTL, NMOS of the clock pulse, provided the setup requirements have
and CMOS devices been met. .

* Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

e Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to. Vcc and

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devnces
without any external components.

ground.
PIN CONFIGURATION FUNCTION TABLE
10LK E 1 ~ 16 7 veo . Inputs Outputs
1K = 2 15 [] 1CR PRE CLR CLK J K Q Q
1 3 14 2CR
1PRE [ 4 13 [ 201k L H X X X | H v
e s 127 2k H L X X X L H
@ e " ng L L X X X H* H*
- . H H i LL Q Q
20 Q7 10 [ 2PRE ' H L
anp [ 8 920 H H H L
H H v S H L H
H H ' H | TOGGLE:
H H H X X Qo Qo

*Both outputs will remain high as long as PRE and CLR are low,
but the output states are unpredictable if PRE and CLR go high

simultaneously. -

~

LOGIC DIAGRAM

PRE

9
Py
ol
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KS54AHCT
KS74AHCT

112

Dual J-K Negative-Edge-Triggered
Flip-Flops with Preset and Clear

Absolute Maximum Ratings*

Supply Voltage Range Vcg, ... .. .. —-0.5V to +7V
DC Input Diode Current, lik

(Vi< =0.5VorV,>Vcc +0.5V) .. ... +20 mA
DC Output Diode Current, lok

(Vo < =0.5Vor Vo > Vcc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vpo<Vgc +0.5V) .. ... ... .. +35 mA
Continuous Current Through

Vccor GND pins . . ........ ... .. +125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt . ... .. 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vour . . OV to Vcc
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (Voc=5V+10% Unless Otherwise Specified)

T.=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta=—55°C to +125°C|Unit|
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \'
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 v
i o ViN=ViH or Vi
g:j"tg‘t"co"l't'agge"eve' Vou |  lo=—20pA  |Vec|Voe —0.1 Voo —0.1 Voe —0.1 v
lo=—4mA 4.2| 3.98 3.84 3.7
ViN=Viy or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
curont n  |Vin=Vcc or GND £0.1 *1.0 *1.0 WA
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lour=0pA 4.0 40.0 80.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND :
lour=0uA
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Dual J-K Negative-Edge-Triggered
FI:p-Flops with Preset and Clear

AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT112

_ T.=25°C KS74AHCT KS54AHCT
/| Te= Ta= —40°C to +85°C|{Ta= —55°C to +125°C
Characteristic Symbol| Conditionst |V¢c=5.0V Veo=5.0V£10% Vee=5.0V 10% Unit
Typ Min Max Min Max.
Maximum Clock Frequency fmax 50 - 30 25 MHz
Propagation Delay, teLH 10 17 20 ns
CLK to Q or Q@ tpuL | CL=50pF 10 17 20
Propagation Delay, ‘|t 10 17 20 ns
PREor CLRto Qor Q- terL 10 17 20
Setup Time JorK te 10 17 20 ns
before CLKY PRE or CLR Inactive 10 17 20
Hold Time, Data after CLKY th -3 0 0 ns
Pulse Width Ci( High or Low t 10 17 20 ns
PRE or CLR Low 6 10 15
Input Capacitance CiN 5 ' pF
Power Dissipation Capacitance* Cpp |(per flip-flop)] 40 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vcc
T For AC switching test circuits and timing waveforms see section 2.
]
\
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KS54AHCT
KS74AHCT 121

Monostable Multibrators with
Schmitt-Trigger Inputs

Preliminary Specifications

FEATURES

Schmitt-trigger for slow Input transitions
Internal timing resistor
Function, pin-out, speed and drive compatibility with
54/74ALS logic family
* Low power consumption characteristic of CMOS
¢ High-Drive-Current outputs:
lo,=8 mA @ VoL=0.5V
* Inputs and outputs interface directly with TTL, NMOS
and CMOS devices
¢ Wide operating voltage range; 4.5V to 5.5V
® Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: -40°C to +85°C
KS54AHCT: ~55°C to +125°C
Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

. \J
ad: 147 vee
Ne[]2 13[ne
Aarf]s 12[JNC
A2[] 4 1107 Rer/Cexr
B C 5 10 j Cexr
a[Js sl™
ano[] 7 s[] N
FUNCTION TABLE
Inputs Outputs
A1 A2 B Q Q
L X X L H
X L H L H
X X L L H
H H X L H
H v H I r
i H H JL I
i t H I ST
L X * I r
X L * I r

H= HIGH Voltage level

L= LOW voltage level

X= Don'’t care

t= LOW-to-HIGH transition

V= HIGH-to-LOW transition

JI1= one HIGH level output pulse
LI'= one LOW level output pulse

DESCRIPTION

These: multivibrators feature dual negative-transition-
triggered inputs and a single positive-transition-triggered
input which can be used as an inhibit input. Complemen-
tary output pulses are provid'ed.

Pulse triggering occurs at particular voltagé level and is not
directly related to the transition time of the input pulse.
Schmitt-trigger input circuitry for the B input allows jitter-
free triggering from inputs with transition rates as slow as
1 volt/second, providing the circuit with excellent noise im-
munity.

Once fired, the outputs are independent of further transi-
tions of the inputs and are a function only of the timing com-
ponents. Input pulses may be of any duration relative to
the output pulse. Output pulse length may be varied from
40 nanoseconds to 28 seconds by choosing appropriate
timing components. With no external timing components
(i.e., RinT connected to Ve, Cext and Cext/Cext open),
an output pulse of typically 30 or 35 nanoseconds is
achieved which may be used as a d-c triggered reset signal.

Pulse width stability is achieved through internal compen-
sation and is virtually independent of V¢ and temperature.
in most applications, pulse stability will only be limited by
the accuracy of extermal timing components.

Jitter-free operation is maintained over the full temperature
and Vgc ranges for more than six decades of timing
capacitance (10 pF to 10uF) and more than one decade
of timing resistance (2 k@ to 40 kQ). Throughout these
ranges, pulse width is defined by the relationship
twouty =CexTRext INn2=0.7 Cext Rext. In circuits where
pulse cutoff is not critical, timing capacitance up to 1000uF
and timing resistance as low as 1.4 k@ may be used. Also,
the range of jitter-free output pulse widths is extended if
Vcc is held to 5 volts and free-air temperature is 25°C.
Duty cycles as high as 90% are achieved when using max-
imum recommended Rext. Higher duty cycles are
available if a certain amount of pulse-width jitter is allowed.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts any yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external compoennts.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.
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KS54AHCT
KS74AHCT

121

Monostable Multibrators with
Schmitt-Trigger Inputs

LOGIC DIAGRAM

Rint Rext/ Cexr Cexr
@ |y oo

Notes: 1.

An external capacitor may be connected between Cexr (positive) and Rext/Cexr.

2. To use the internal timing resistor, connect RinT to Vec. For Improved pulse width accuracy
and repeatability connect on external resistor between Rext/Cext Vcc with Rint open-~

circuited.

Absolute Maximum Ratings*
Supply Voltage Range Vee, ....ooovvvveees -0.5V to +7V
DC Input Diode Current, lik

(VI<K=0.5V or Vi>Vge+0.5V) .o, +20 mA
DC Output Diode Current, lok

(Vo<—0.5V or Vo>Vcc+0.5V) ..o +20 mA
Continuous OUtput Current Per Pin, lo

(=0.5V<Vo<Vee+0.5V) oo, +35 mA
Continuous Current Through

Ve or GND PiNS c.oevvvveeviieceiieiieeeens +125 mA

Storage Temperature Range, Tstg —65°C to +150°C
Power Dissipation Per Package, Pgt 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to-the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package(N): —12mW/°C from 65°C to 85°C
_Ceramic Package(J): —12mW/°Cfrom100°C to 125°C

'Recommended Operating Conditions

4.5V to 5.5V
0V to Vce

Supply Voltage, Vce
DC Input & Output Voltages*, ViN, Vout
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, tr, Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (Vec=5V*10% Unless Otherwise Specified)

T, =25°C KS74AHCT KS54AHCT ‘
Characteristic |Symbol| Test Conditions a Ta=—40°C to +85°C|Ta=~55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0
Maximum Low-Level : B
Input Voltage Vi 0.8 0.8 0.8
- " ViN=ViH or ViL
Minimum High- |
Outpot Voten "Levell Vo | lo=—20uA  |Voo|Voo 0.1 Voo —0.1 Voo —0.1
lo=—4mA 4.2 3.98 . 3.84 3.7
VIN=VIH Or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=4mA 0.26 0.33 0.4
" lo=8mA 0.39 0.5
Maximum Input
Current P N |Vin=Vcc or GND +0.1 +1.0 +1.0 uA
Maximum Quiescent VIN=Vcc or GND
Supply Current lec lour=0gA 8.0 ; -80.0 160.0 HA
per input in
Additional Worst Vi=2.4V
Case Supply " Alcc |other Inputs: 2.7 2.9 3.0 mA
Current ’ at Vocc or GND ’
lour=0uA
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KS54AHCT
KS74AHCT

121

Monostable Multibrators with
Schmitt-Trigger Inputs

AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT121

T,=25°C KS74AHCT KSS54AHCT
a=
Ta= -40°C to +85°C|T,=-55°C to +125°C
t =
Characteristic Symbol Conditions Vee=5.0V Vee=5.0V=10% Voc=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation_ Delay tpLH CL=50pF 40 54 65 ns
A, BtoQ, Q tPHL Cext=80pF 40 54 65
Propagation Delay tPLH Rint to Vec 30 43 51 ns
B to Q & Q output tPHL 30 43 51
Minimum Output Cext=0pF 52
pulse width tw Rint to Vco 35 52 ns
Cext=80pF
110 156 67 156 ns
Rint to Vce 67
. Cext=100pF ‘
Output pulse width tw Rext=10kE 700 602 798 595 805 ns
Coxt=1 I‘F
Roxt=10KQ 7 6 8 5.9 8.1 ms
Minimum input
pulse width tw 40 40 ns
to trigger
External timing
tesistor range Rext 10 1.4 40 1.4 40 kQ
External timing ;
capacitance range Cext 0 1,000 0 1,000 | uF
Output Duty cycle Rext=2k02 67 67 %
Rext=Rext(max) 90 90 %
Input Capacitance Cin
Power dissipation Capacitance Cpp
* Cpp determines the no-load dynamic power dissipation: Ppo=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
127
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KS54AHCT |
KS74AHCT 123

Dual Retriggerable Monostable
Multivibrator with Clear

Preliminary Specifications

FEATURES

Simple pulse width formula tw=0.45RC

e DC triggered from active HIGH or active Low inputs

Retriggerable for very long output pulses up to 100%
duty cycle ’

Overriding clear terminates output pulse

Schmitt trigger A & B inputs allow infinite rise and
fall times on these inputs

Functions, pin-out, speed and drive compativility with
54/74ALS logic family

* Low power consumption characteristic of CMOS
¢ High drive current outputs:

L]

loo.=8mA @ VoL=0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range; 4.5V to 5.5V

Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

A ~ 16 7] vee
B1 C 2 15 : Rexr1/Cexr
CR1[]3 1417 Cexnt
a4 137 Q1
Q215 12 &’
Csxrzc 6 1" :ﬁ_‘ﬁg
Rexr2/Cext [ 7 - 10 B2
ano] 8 o0 2

DESCRIPTION

The '123 contains dual retriggerable monostable
multivibrators with output pulse width control by three
methods. )

The basic pulse time is programmed by selection of an ex-
ternal resistor (Rext) and capacitor (Cext). The external
resistor and capacitor are normally connected as shown
timing component.

Once triggered, the basic output pulse width may be ex-
tended by retriggering the gated active Low going edge
input (Ai) or the active HIGH going edge input (Bi). By
repeating this process, the output pulse period (nQ=HIGH,’
nQ=LOW) can be made as long as desired. Alternatively
an output delay can be terminated at any time by a Low-
going edge on input CLR, which also inhibits the triggering.
An internal connection from CLR to the input gatés makes
it possible to trigger the circuit by a positive-going signal
at input CLR as shown in the function table when
Cext>10nF, the typical output pulse width is defined as;
tw=0.45XRext X Cexrl(typ).

Where ty, is in seconds. R is in ohm. and C is in fards.

All inputs and outputs are protected from damage due to
static discharge by internal diode' clamps to Vcc and
ground.

FUNCTION TABLE

\

Inputs " Outputs

CLR

>

)I::I::l:l_‘III ol

Q
L
L
L
Il
I
I

> T IXXTr
merr XIX
ITIT->rrXX|im

H= HIGH voltage level

L= LOW voltage level

X= don’t care '

t= LOW to HIGH transition

= HIGH to LOW transition
I1= one HIGH level output pulse
L= one LOW level output pulse

=§§ SAMSUNG SEMICONDUCTOR
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KS54AHCT
KS74AHCT

123

Dual Retriggerable Monosiable
Muitivibrator with Clear

Absolute Maximum Ratings*

Supply Voltage Range Ve, -....oonoeee. —0.5V o +7V
DC input Diode Current, Ik

ViK—0.5V or Vo¥ec+0.8V) ... +20 mA

DC Output Diode Current, lok

(Vo<—0.5V or Vp>Vcc+0.5V) ............... +20 mA
Continuous OUtput Current Per Pin, lp

(—D.BV<NVp<NVcc+D5V) ..o, +35 mA
Continuous Current Through

Vecor GND pins ... +125 mA

Storage Temperature Range, Tsyy —65°C to +150°C
Power Dissipation Per Package, P4t 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability .

T PowerDussnpabmtenmeraumedemmg )
Plastic Package(N): —12mW/°C from 65°C to B5°C
Ceramic Package{J): —12mW/>Cfrom 100°C o 125°C

Recommended Operating Conditions

Supply Voltage, Ve ----------oceercoeeenenns 4.5V 1o 5.5V
DC input & Output Voltages*, Vin, VouT -.... 0OV to Vco
Operating Tenpevatue

Range KS74AHCT: —40°C to +B5°C

KSS4AHCT: —55°C to +125°C
input Rise & Fall Times, t,, i Max 500 ns
* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (voc=5v+10% Uniess Otherwise Specified)

l T.=25°C KSTAAHCT KS54AHCT ’
Characteristic {Symbol| Test Conditions 2 Ta=—40°C t0 +85°C|Ta= —55°C to +125°C|Unit
. Typ! Guaranteed Limits
m High-Level .
Vi Vi 20 20 20 \Y%
: Low-Level
ut Vi Vi 0.8 0.B 0.8 v
. . Vin=Vis Or Vi
lenmmJ High-Level Vo lo=—20pA VeelVee —0.1 Vee —0.1 Veg —0.1 v
9 =—4mA 42| 398 3.84 3.7
. Vin=Vw Or Vi '
ﬁMaximum Low-Level v, io=20uA 0 0.1 0.1 0.1
{output Voltage oL =4mA 0.26 0.33 D4 v
lo=8mA 0.39 0.5
‘ '“h’“"""’t m input in  {Viv=Vcc or GND +0.1 +1.0 +1.0 uA
{Maximum Quiescent| loc Vin=Vcc or GND 8.0 BD.O 160.0 A
Supply Current louT=0pA
per input in
Additiona! Worst V=2.4V
iCase Supply Alcgc |other inputs: 27 29 3.0 mA
[Current lat Voc or GND
lour=0pA
%smsuns SEMICONDUCTOR 129
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KS54AHCT
KS74AHCT

123

Dual Retriggerable Monostable
Multivibrator with Clear

AC ELECTR|6AL CHARACTERISTICS (input t,, t<2 ns), AHCT123

T, =25°C KS74AHCT KS54AHCT
| . a= —40°C to +85°C|T,= —-55°C to +125°C
Characteristic Symbol Conditions' Vee=5.0V Vec=5.0V+10% . Vee=5.0V= 10% Unit
Typ | Min Max Min Max
Propagation Delay trLH 18 33 39 ns
A, BtoQ,Q tPHL CL=50pF 18 33 39
Propagation Delay teLH Cext=0, 16 27 32 ns
CRtQ,Q tPHL Rext=5kQ 16 27 32
Output Pulse Width 1 twa1 116 207 209 ns
: C=50pF
Output Pulse Width 2 twa2 | Cext=1000pF 4.5 3.8 5.2 38 | 52 us
Rext=10kQ ’ T
Trigger Pulse Width tw %:Egsf 5 16 20 ns
. N CL=50pF
1
Trigger Pulse Width tw Bi=High 5 6 20 ns
. CL=50pF
Clear Pulse Width tw CLR=LOW 6 16 20 ns
External Timing Resistance Rext 2 1,000 "2 1,000 kQ
External Timing Capacitance Coext no restriction
Input Capacitance Cin 5 pF
Power Dissipation Capacitance Crp pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
Application Information TIMING COMPONENT
The basic output pulse width is determined by the value
of external capacitance and timing resistance.
For output pulse widths greater than 100us or external
capacitance greater than 1000pF the following equation '
should be used.
: tw=K"Rext' Cext
Where
tw is in second
K is the multiplying factor
and is approximately 0.45 for '
TO Ce TO Rexr/Cexr
Cext>1000pF TERMINAL  TERMINAL
Cext is in F i
For best results, system ground should be applied to the
Cext terminal. These devices do not require a switching
diode in series with the-Rext/Cext terminal (as reqyired by
some other monostable multivibrators)
130
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Eg;ﬁﬁ:g; 12 5/ 12 6 ‘ Quad 3-State Buffers

FEATURES DESCRIPTION

¢ Function, pin-out, speed and drive compatibility with These bus buffers feature four independent line drivers with
54/74ALS logic family 3-state outputs. The output enable functions for the '125

* Low power consumption characteristic of CMOS buffers are active-low, while those for '126 are active high.

* 3-State outputs with drive current ) ) ) N
(loL =24 mA @ VoL =0.5V) for direct bus interface These devices provide speeds and drive capability

« Inputs and outputs interface directly with TTL, NMOS equivalent to their ALSTTL. counterparts and yet maintain
and CMOS devices CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V
P 9 9 9 without any external components.

e Characterized for operation over industrial and i
military temperature ranges: ’ All inputs and outputs are protected from damage due to

KS74AHCT: —-40°C to +85°C static discharge by internal diode clamps to Vcc and
KS54AHCT: —55°C to +125°C ) ground. ’

Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION LOGIC DIAGRAMS
125
. ()
1G
./ l
16,167 1 14 [JVeo
12 13 []46, 4G* 1A (2) ()] -
s 12 gu« VvV
26,26+ 4 11 [Jay 26 (4)
2a[]s 10 [] 36,36+ i
2v[Je 9 [Jaa (5) 1 (6)
eno [ 7 8 [Jav 2A Lo 2y
26 (10)
*G for *125: G for ‘126 !
3A 9) 1> &) ay
4G 13)
FUNCTION TABLES
(12) a1 4
4A . l/ 4y
’125
'126
Inputs Output “
A G Y 1G 8
L I
X H z (4)
26
’126 (5) NG (6)
2A > 2y
Inputs Output o L '
A G Y sa
H H H ' © 8) av
L H L o vV
X L z .G (13)
12) 1) ay
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KSSAAHCT 125/126

Supply Vollage Range Vg, .. .. . . . —D.35V to +7V
DC input Diode Cument, &k '

M<K —D3VorV;>Voc +05V) ... .. 220 mA
DC Output Dicde Curvent, iox ‘

{Vp < —D3BV or Vp > Vgc +0.5Y) .. .. 20 mA
Continuous Dutput Current Per Pin, ip

{—05V < Vp<V¥pc+05Y) . ... ... .. +70 mA
Continuous Current Through

VecorGNDpins . ... ... .. ... ... *+250 mA
Storage Temperature Range, Tsy . . . —65°C 10 +150°C
Power Dissipation Per Package, Pa' . . . . ... 500 mW

of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

1 Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C 10 85°C
Ceramic Package {J): — °Crom 100°C to 125°C

KS7TA4AHCT: —40°C to +85°C
KSS4AHCT: —55°C to +125°C
input Rise & Fall Times, 4,4 . . .. ... Max 500 ns
* Unused inputs must always be ied 1o an appropriate logic
voltage evel (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (voc=5V+ 10% Uniess Otherwise Specified)

' { T,—25°C KST4AHCT KS54AHCT
Characteristic {Symbol| Test Conditions 2= Ta=—40°C to +85°C|Ta=—55°C to +125°C|Unit
) i Typ ‘Guaranteed Limits

f::;'mﬂ ,"""' figh-Level| 2.0 2.0 2.0 %
‘m“":“” “I"I Lowlevel o8 0.8 ' 0.8 v
] ) o Van=Viq Or Vy_ :
[y Vo io=—20uhA VeciVee —0.1 Vee —0.1 Vge —0.1 v
Output Voitage io=—6mA |42 3.98 3.84 3.7
| : ‘ Van=Vi OF Vi '

Maximum Low-Level| =20pA o] ©1 0.1 0.1

Output Voitage O 1 jo=12mA 0.26 033 0.4 v

fo=24mA 0.39 05
i'c"""’""'l ™ input v {Vin=Vcc or GND +0.1 10 +10 A
Leakne Cosvent oz | =Vm +035 +5.0 +10.0
Vour=Vcc or GhD

Maximum Quiescent icc V.F_Y&C‘Am GND 8.0 80.0 160.0 A
\Additional Worst V2.4V

|case Supply Algc {other inputs: 2.7 29 3.0 mA
Current Vo or GND

| lour=0pA



KS54AHCT

125/126

Quad 3-State Buffers

AC ELECTRICAL CHARACTERISTICS (input t,, tr<2 ns), AHCT125, AHCT126
T,=25°C KS74AHCT KSS4AHCT
.= Ta=—40°C to +85°C | T,= —556°C to +125°C
Characteristic Symbol Conditions! Vec=5.0V Veo=5.0V+10% Vec=5.0V 10% Unit
Typ Min Max Min Max
toun CL=50pF 6 10 12
Propagation Delay, C=150pF 9 15 18 ns
AtoY ' CL=50pF 6 10 12
PHL | CL=150pF 9 15 18
tozn CL=50pF 11 18 22
Output Enable Time Ro=1kq|CL=150pF 14 23 28 ns
Enable to Y o C_=50pF 11 18 22
zL CL=150pF| 14 23 28
Output Disable Time, tPHz |RL=1kQ 13 18 22 ns
Enable to Y triz | CL=50pF 13 18 22
Input Capacitance Cin 5 pF
Output Capacitance Cour | Output disabled 10 pF
Power Dissipation Coo |G 0OrG=Vcc 5 oF
Capacitance* (per stage) P0  |G.or G=GND 30
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vece.
T For AC switching test circuits and timing waveforms see section 2.
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Quad Schmitt-Trigger NAND Gates

Preliminary Speéifications-

FEATURES

* Function, pin-out, speed and drive compatibility with
54/74ALS logic family

* Low power consumption characteristic of CMOS

¢ High-Drive-Current outputs:

lo =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: -40°C to +85°C

KS54AHCT: —-55°C to +125°C

e Package options include plastic ‘‘small outline’’

backages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

[ ~7 147 Vee
B2 13[7] 48 |
1w []s 12[7] 4A
2a[] 4 117 ay
. 28[]s 107 38
2v e 9] 3a
“aeno[]7 8 av

VFUNCTION TABLE

(Each Gate)

INPUTS OUTPUTS
A B Y
LoL H
L H H
H L H
H H L

DESCRIPTION

These Schmitt-trigger devices contain four independent
NAND gates. They perform the Boolean function Y=AeB=
A+B in positive logic. ‘

The input threshold levels are temperature compensated
and can be triggered from the slowest of input ranges and
still give jitter-free output signals.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

_ All inputs and outputs are protected from damage due to

static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

o e
O EDSL
el B S
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132

Quad Schmitt-Trigger NAND Gates

Absolute Maximum Ratings*
Supply Voltage Range Vcc, —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5VorV,>Vcc +0.5V) .. ... +20 mA
DC Output Diode Current, lok

(Vo < —0.5V or VQ > Vge +0.5V) . ... %20 mA
Continuous Output Current Per Pin, lo
(-0.5V<Vo<Vcc +0.5V) ......... +35 mA

Continuous Current Through
VccorGND pins . .. ............. +125 mA
Storage Temperature Range, Tsig . . . —65°C to +150°C
Power Dissipation Per Package, Pyt 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device 'may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipat’ion temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc
DC Input & Output Voltages*, Vin, Vour -

Operating Temperature

Range

KS74AHCT:

4.5V to

5.5V

. 0V to Vce

~40°C to +85°C

KS54AHCT: —565°C to +125°C

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T,=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits '
. " ViN=ViH or ViL
Minimum High-Level
Output Voltage VoH lo=-20i  |Voc|Voe 0.1 Voo —0.1 Voo —0.11 v
| lo=—4mA 4.2 3.98 3.84 3.7
ViN=ViH or ViL
Maximum Low-Level VoL lo=20uA 0 0.1 0.1 0.1
Output Voltage lo=4mA 0.26 0.33 0.4 Vv
lo=8mA 0.39 0.5
Maximum Input Vin=V, + + + .
Current In Nn=Vcc or GND +0.1 +1.0 *+1.0 uA
Maximum Quiescent ViN=Vcc or GND -
Supply Current lcc lour=0pA 20 200 40.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other inputs: 2.7 2.9 3.0 mA
Current at Vgc or GND
lout=0uA
DC ELECTRICAL CHARACTERISTICS
KS74AHCT KS54AHCT
Ta=25°C o _ ., o — ere o | Unit
Characteristic Symbol| Test Conditions Ta= -40°C to +85°C| Ta= -55°C to +125°C
Min | Max Min Max Min Max
Positive-Going Vis Vec=4.5V [1.2|{1.9] 1.2 1.9 1.2 1.9 v
Threshold Voltage Vecc=5.5V 14121 1.4 2.1 1.4 2.1
Negative-Going Vi Vce=4.5V 0.5/1.2 0.5 1.2 .0.5 1.2 v
Threshold Voltage Vec=5.5V 0.6|1.4 0.6 1.4 0.6 1.4
Hysteresis VH Vec=4.5V 0.4/1.4 0.4 1.4 0.4 1.4 v
(V1+-V1-) Vec=5.5V 0.4/1.5 0.4 1.5 0.4 1.5
=§§ SAMSUNG SEMICONDUCTOR 135




KS54AHCT 139 Quad Schmitt-Trigger NAND Gates

KS74AHCT
AC ELECTRICAL CHARACTERISTICS (input t,, <2 ns), AHCT132
| Ta=25°C\; —K4%7°4CA:CI 85°C|T,= —';gfg‘::c: 125°C
Characteristic Symbol COnditignsT Vec=5.0v| ? -‘-/cc =5.0V+10% a ;cc =5.0Vs 10% |Unit

' Typ Min Max Min Max
Propagation Delay, teLH CL=50pF 8 14 17 ns
Any input to Y tpHL o 8 14 |7
Input Capacitance CiN 5 . pF
Power Dissipation Capacitance*| Cpp | (per gaté) 15 ' : pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
T For AC switching test circuits and timing waveforms see section 2.
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13-input NAND Gates

FEATURES

» Function, pin-out, speed and drive compatibility with
S54I74ALS logic family

© Low power consumption characteristic of CMOS

* High-Drive-Current outputs:
lo. =8 mA @ VoL =0.5V

* Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

« Wide operating voltage range: 4.5V to 5.5V

* Chasacterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C

» Package options include plastic ‘‘smail outline’’

packages, standard plastic and ceramic 300-mif DIPs

PIN CONFIGURATION

Al 167 Ve
8z 15 ™
c sz ‘4'5[L
o+ 13k
Eds 12[F 4
F (] njl
G 7 1G H
4 B
FUNCTION TABLE

INPUTS A THRU M OU'I:!IT
Al inputs H L
QOne or more inputs L H

DESCRIPTION

The '133 contains a single 13-input NAND gate.
It performs the boolean functions (i pasitive logic):
Y = A-B-C-B-E-F-G-H-I-J-K-L-M

equivalent to their ALSTTL counterparts and yet maintain
CMGQOS power levels. The input and output voltage levels
All inputs and outputs are protected from damage due to
static discharge by intemal diode clamps to Vec and

LOGIC DIAGRAM

A |
Aa—
a_ @ |}
@
)
I |
© | ,
F ~ ©_,
1M 2 ‘
PPN L B 1
NGRS |
UL
(13
L4
w118
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KS54AHCT 49
KS74AHCT 133

13-Input NAND Gates

Absolute Maximum Ratings*\

Supply Voitage Range Vcg, . ... ... —-0.5V to +7V ‘
DC Input Diode Current, lik Plastic Package (N): —12mW/°C from 65°C to 85°C
(Vi < —0.5V or Vi > Vgc +0.5V) ... .. +£20 mA Ceramic Packagé (J): —12mW/°C from 100°C to 125°C -
DC Output Diode Current, lok . . aat
(vo‘i ~0.5V or Vo > Vg +0.5V) .. .. 20 mA Recommended Operating Conditions
Continuous Output Current Per Pin, lo Supply Voltage, Vec .. ... ......... 4.5V to 5.5V
(-0.5V<Vo<Vcc +0.5V) . ........ +35 mA DC Input & Output Voltages*, Vin, Vout .. OV to Vcc
Continuous Current Through Operating Temperature "
Veccor GND pins . ............... +125 mA Range KS74AHCT: —40°C to +85°C
Storage Temperature Range, Tstg . . . —65°C to +150°C KS54AHCT: —55°C to +125°C

Power Dissipation Per Package, Pgt . ... .. 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5v¢10% Unless Otherwise Specified)

Input Rise & Fall Times, t, tr . .. ... ... Max 500 ns
* Unused inputs must always be tied to an appropriate logic

] T, =25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C| Ta= —55°C to +125°C|Unit
. Typ Guaranteed Limits
Minimum High-Level )
Input Voltage ViH ‘ 2.0 2.0 2.0 \Y
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 \"
. o ViN=ViH or V)L )
g:ﬂ.l;?.lltm\}ol-:t.ggel-?ve' Vou lo=—20pA  |Vcc|Vee —0.1 Vee —0.1 Vee —0.1 \
. lo=—4mA 42| 3.98 3.84 3.7
‘ VIN=ViH or ViL .
Maximum Low-Level v, lo=20pA 0 0.1 0.1 0.1
Output Voltage o lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Caront N |[ViN=Vcc or GND +0.1 +1.0 +1.0 WA
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=O04A 2.0 20.0 40.0 uA
per input pin
Additional Worst Vi=2.4V <
Case Supply Alge  |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND '
lout=0pA
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT133
Ta =25°C KS74AHCT KS54AHCT
. ~ Ta= —40°C to +85°C|Ta= —55°C to +125°C|, .
1 =
Characteristic Symbol|ConditionstV¢c = 5.0V Veo=5.0V+10% Vec=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation Delay, ‘ teLH CL=50pF 11 18 22 ns
Any input to Y tPHL 1 18 22
Input Capacitance CiN 5 pF
Power Dissipation Capacitance*| Cpp ' pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee. '
T For AC switching test circuits and timing waveforms see section 2.
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KS74AHCT 3-Line to 8-Line Decoders/Demultiplexers

FEATURES ' DESCRIPTION

* Designed specifically for high-speed memory These devices are designed to be used in high-
decoders and data transmission systems performance memory-decoding or data-routing applications
* Incorporates 3 enable inputs to simplify cascading requiring very short propagation delay times. In high-
and/or data reception performance memory systems, these decoders can be
* Function, pin-out, speed and drive compatibility with used to minimize the effects of system decoding. When
54/74ALS logic family ' used with high-speed memories utilizing a fast-enable
* Low power consumption characteristic of CMOS circuit, the delay times of these decoders and the enable
¢ High-Drive-Current outputs: time of the memory are usually less than the typical access
‘lor =8 mA @ VoL =0.5V . time of the memory. This means that the effective system
* Inputs and outputs interface directly with TTL, NMOS delay introduced by the decoder is negligible.

and CMOS devices
* Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: —-55°C to +125°C
Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

The conditions at the binary select inputs and the three
enable inputs select one of eight input lines. Two active-
low and one active-high enable inputs reduce the need for
external gates or inverters when expanding. A 24-line
decoder can be implemented without external inverters and
a 32-line decoder requires only one inverter. An enable
input can be used as a data input for demultiplexing
applications.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain

PIN CONFlGURAT|ON CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any externalt components.

All inputs and outputs are protected from damage due to

Al ~ 16 [ vee static discharge by internal diode clamps to’ Vcc and
8 {2 15[ vo ground.
cs 147 i
G2A [+ 13 v2
638 s 12[Jvs
&1 Qe 1R e LOGIC DIAGRAM
Y7 C 7 10[]vs
GND [ 8 9 Jve

L DO—DDv
FUNCTION TABLE I D:D—Dt:
4 i H »— Y2

P> S
Enable | Select  Outputs L2 ~
Inputs Inputs ] : —-I >o- P
G1 G2* |C B A|Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7 CQD"‘— , :}’w)w
X H|XXX|HHHTHEHIHHH s &, ;D»:D_Doﬂ”ys
L X |[XXX|HHHHUHHHIH G2A r ©
H L |LLL|LHHHHHIHIH ' PO e
H L |LLH|/HLHHHUHIHIMH @\,
H L |LHL|HHLHHEHEHGH o —OD
H L |{LHH|/HHHLHUHUHIH G1
H L |HLL|HHHUHTLTUHIHIH
H L |HLH{HHHHHTLHH
H L |HHL|HHHHUHIHTLH
H L |HHH|{HHUHHHUHHIL
+52=G2A+G2B
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KS7aaHCT 198  3Line to 8Line De

Absglute Maximum Ratings*
Supply Voitage Range Vg, . .. .. .. —0.5V to +7V
DC Input Diode Current, fu

(Vi< —05VarVi>Vec +0.5V) ... . tZOmA
DC Quiput Diede Current, lox :

(Vo < —058VorVg> Vgc +6.5V) .. .. 20 mA
Continuous Quiput Current Per Pin, lg

(—0.5¥ <Vg<Vec +O5V) . ... . .. . . +35 mA
Continuous Current Through

VeccorGNB pins . . .. .. ... . . ... 2125 mA
Storage Temperature Range, Toy . - . —65°C to +150°C
Power Dissipation Per Package, Pgf . . . . . . 500 mW

* Abselute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation

. of the device at or beyond them is not implied. Long ex-
pasure to these canditions may affect device relfiability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (Jx —12mW/°C from 100°C to 125°C
Recommended Operating Conditions
Supply Voitage, Vec .. .. ... .. ... .. 45V to 55V
DC Input & Quiput Voltages*®, Viw, Vour . . OV ta Ve
QOperating Temperature )
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C ta +125°C
input Rise & Fall Times, &, & . .. ... _ .. Max 50C ns
* Unused inputs must always be tied te an appropriate logic
voltage level (either Voo or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5v:i0% um Otherwise Specified)

- T.25°C KS74AHCT KS54AHCT 1
Charactesistic |Symbol| Test Conditions | - = —40°C to +85°C| Ta=—55°C te +125°C|Unit
Typ Guaranteed Limits
Input Voltage Vies . 20 20 20 . v
Maximum Low-Level| i
{MW Vi 08 o8 a8 v
. " Vin=Virs oF Vi .
Minimum High-Levetl 1 lo=—20uA  |Voo|Vec —0.1 Vec —0.1 Vec —0.1 v
Qutput Voltage lo=—4mA |4.2| 398 384 a7
=V oF Vi
Maximum Low-Level V. lo=20uA a 0.1 a.t a.1
Quiput Voitage oL | lg=4mA 0.26 .33 a4 v
lo=8mA 0.39 as
C i ¥ I [Vinm=Vcc or GND +0.t +1.0 *+1.0 nA
Maximum Quiescent| Vin=Vcc or GND
s pa lc ™ oo 8.0 80.0 160.0 uhA
Additional Worst VWi=2.4V
Case Supply Alcc |other inputs: 27 29 30 mA
Current at Vec or GND
lour=0pA
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KS74AHCT 3-Line to 8-Line Decoders/Demultiplexers
AC ELECTRICAL CHARACTERISTICS (input t., <2 ns), AHCT138
Ta=25°C KS74AHCT KS54AHCT
—° Ta= —40°C to +85°C|{Ty,= —55°C to +125°C| .
Characteristic Symbol|Conditionst|Vcc = 5.0V Vee=5.0V+10% Vec=5.0V+ 10% Ul'llt
Typ Min Max Min Max
Propagation Delay, teLH 12 20 24 ns
A,B,Corany Y tPHL 12 20 24
Propagation Delay, trLH 10 17 20 ns
G1 toany Y terr | CL=50pF 10 17 20
Propagation Delay, trLH 10 17 20 ns
G2A or G2B to any Y tPHL 10 17 20
Input Capacitance CiN 5 pF
IPower Dissipation Capacitance*| Cpp | - 50 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vece.
t For AC switching test circuits and timing waveforms see section 2.
: \
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\

Dual 1-of-4 Decoders/DemuItipIeXers

FEATURES

e Designed specifically for high-speed memory
decoders and data transmission systems
Incorporates 2 enable inputs to simplify cascading
and/or data reception

Function, pin-out, speed and drive compatibility with
54/74ALS logic family

* Low power consumption characteristic of CMOS

* High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

e Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

These devices are designed to be used in high-
performance memory-decoding or data-routing applications
requiring very short propagation delay times. In high-
performance memory systems, these decoaders can be
used to minimize the effects of system decoding. When
used with high-speed memories utilizing a fast-enable
circuit, the delay times of these decoders and the enable
time of the memory are usually less than the typical access
time of the memory, this means that the effective system
delay introduced by the decoder is negligible.

The '139 consists of two individual two-line to four-line
decoders in a single package. The active-low enable input
can be used as a data line in demultiplexing applications.

These devices provide speeds and drive capability k
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels

- allow direct interface with TTL, NMOS and CMOS devices

without any external components.

All inputs and odtputs are protected from damége due to
static discharge by internal diode clamps to Vcc and
ground. B

LOGIC DIAGRAM

(Each Decoder/Demultiplexer)

1G E 1 ~ 16 ] Vec —
1a 2 15[ 26 ENABLE G _Do_‘_‘ | Yo
18 s 14[] 2A .
1vo 4 13[] 28 A 1 D DO_DO_
11 s 12 % 2Y0 —Do“""'bc "
1v2 [J6 11 2v1 OUTPUTS
13 [~ 10[7] 2v2 SELECT v2
anD [ 8 9[2vs
l B_Do_g 3
. FUNCTION TABLE
Inputs Outputs
Enable Select
s 8 A Yo Y1 Y2 Y3
H X X H H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L
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Dual 1-of-4 Decoders/Demultiplexers

Absolute Maximum Ratings*

Supply Voltage Range Vgg, ... ... .. —-0.5V to +7V
DC Input Diode Current, ik

(Vi< =0.5VorV,>Vec +0.5V) ... .. +20 mA
DC Output Diode Current, lok
- (Vo< =0.5VorVo>Vec +0.5V) .... £20 mA
Continuous Output Current Per Pin, lo

(=0.8V<Vo<Vcc +0.5V) . ...... .. +35 mA
Continuous Current Through

VccorGND pins .. .............. +125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pgt ... ... 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages™, ViN, Vour .. OV to Vce
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T,=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level .
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v
- L VIN=ViH or Vi
"O"L':'F"':j‘t‘"\‘/o';'gge"eve' Vou | lo=—20pA |Vcc|Vee —0.1 Voo —0.1 Vee —0.1 v
) lo=—4mA 42| 3.98 3.84 3.7
ViN=Vin or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 %
lo=8mA 0.39 0.5
Maximum Input :
Caront Y N |Vin=Vcc or GND +0.1 *1.0 +1.0 WA
Maximum Quiescent ViN=Vcc or GND :
Supply Current lec lour=0pA 9.0 80.0 160'9 KA
: per input pin
Additional Worst Vi=2.4v
Case Supply Alcc  |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lout=0uA
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Dual 1-of-4 Decoders/Demultiplexers

2 ns), AHCT139

AC ELECTRICAL CHARACTERISTICS (input t,, t<

T,=25°C KS74AHCT KSS4AHCT
= :
. - Ta= —40°C to +85°C|Ta=—55°C to +125°C
Characteristic Symbol|ConditionstVcc =5.0V Vec=5.0V£10% Vec=5.0V+ 10% Unit
Typ Min Max Min Max
Propagation Delay, teLH ) 11 17 20 ns
AorBtoY . 17
tPHL CL=50pF 11 / 20
Propagation Delay, trLm 1 18 21 ns
G to any Y tPHL 11 18 21
Input Capacitance Cin 5 pF
[Power Dissipation Capacitance*| Cpp 50 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
\\
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KSS4AHCT 148

8-Line to 3-Line Priority Encoders

KS74AHCT
Profminary Speciicat
FEATURES DESCRIPTION

« Encodes eight data lines in priority

* Provides 3-bit hinary priority code

* input enable capsability

« Easily cascadable

* Function, pin-out, speed and drive compatibility with
S4ITAALS logic family )

* Low power consumpiion characteristic of CMOS

« High-Drive-Current outputs:
lox =8 mA @ Vo =05V

¢ Inputs and cutpuls intesface directly with TTL, NMOS
amd CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

« Characterized for operation over industrial and
mililary femperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C

« Package options include plastic “‘small outline’’

The 148 provides thwee bits of binary coded output
along with an output indicating the presence of any active:
input. It is easily expanded via input and output enables
to provide priority encoding over many bits.

equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage leveis
withaut any external components.

Adl inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vec and

PIN CONFIGURATION FUNCTION TABLE
s ] Vee Inputs Outputs
sz = EE|0 1 23456 7|A2 Al AG| GS EO
es 68 HIXXXXXXXX| HHH|H H|
4" a L/HHHHHHHH|H H HI|H L |
;E’ 2 LIXXXXXXXL|L L UUL|lL H
& i LIXXXXXXLH|L L H|L H/
‘“E’ o L{XXXXXLHH|L H L|L H
ano L 38 o LIXXXXLHHH|L HH | L H|
‘ LIXXXLHHHH| H L L| L H
LIXXULUHHHHH H L H| L H|
' L{XLHHHHHH|H H L | L H|
LILHHHHHHH| H H H| L H
-
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- KS54AHCT
KS74AHCT 148

8-Line to 3-Line Priofity Encoders

LOGIC DIAGRAM
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6() t t

(4)
7 —> ©_,,
a2 4> D—
Absolute Maximum Ratings*
Supply Voltage Range Vg, .. ... .. —0.5V to +7V t Power Dissipation temperature. derating:
DC Input Diode Current, ik Plastic Package (N): —12mW/°C from 65°C to 85°C
(Vi< =0.5VorV,>Vec +0.5V) ... .. +20 mA Ceramic Package (J): —12mW/°C from 100°C to 125°C
DC Output Diode Current, lok . ne
(Vo < =0.5V or Vo > Vec +0.5V) .. .. +20 mA Recommended Operating Conditions
Continuous Output Current Per Pin, lo Supply Voltage, Veg .« . ..o oL 4.5V to 6.5V
(fQ.5V <Vo<Vecc+056V) ... ...... +35 mA DC Input & Output Voltages*, Vin, Vout .. OV to Vce
Continuous Current Through Operating Temperature
Vccor GND pins . ............... +125 mA Range KS74AHCT: —40°C to +85°C
_ Storage Temperature Range, Tsig . . . —65°C to +150°C KS54AHCT: —55°C to +125°C
Power Dissipation Per Package, Pqt . ... .. 500 mw Input Rise & Fall Times, tr, t; ... ...... Max 500 ns

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

=§== SAMSUNG SEMICONDUCTOR
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KS54AHCT

148

KS73AHCT 8-Line to 3-Line Priority Encoders
DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)
T.=25°C ~ KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta=-55°C to +125°C|Unit|.
Typ Guaranteed Limits
Minimum High-Level -
Input Voltage Vin 2.0 2.0 2.0 v
Maximum Low-Level .
Input Voltage ViL 0.8 0.8 0.8 v
. . ViN=VH or ViL
g:j’;g‘j‘t’"\‘/c;'t'gge"eve' Vou | lo=—20pA  |Voc|Voc —0.1 Voc —0.1 Vee —0.1 v
lo=—4mA 4.2 3.98 3.84 3.7 )
ViN=Vin or Vi
Maximum Low-Level Vi lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Current P IN Vin=Vcc or GND +0.1 +*1.0 +1.0 uA
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=0pA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alge |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT148
T.<25°C KS74AHCT KS54AHCT
- - 2= Ta= —40°C to +85°C | Ta= —55°C to +125°C | .
Characteristic Symbol | Conditions! | Vcc=5.0V Vee=5.0V£10% Vec=5.0V 10% Unit
Typ Min - Max Min . Max
Propagation Delay, tPLH 10 17 20 ns
1-7 to AO, A1 or A2 tPHL 10 17 20
Propagation Delay, trLH 11 18 22 ns
0-7 to EO teHL 11 18 22
Propagation Delay, trn 14 24 29 ns
0-7 to GS ’
tpHL CL=50pF 14 24 29
Propagation Delay, teLH 10 16 19 ns
El to AO, A1 or A2 teHL 10 16 19
Propagation Delay, trH 10 17 20 ns
El to GS tPHL 10 17 20
Propagation Delay, trLH 11 18 22 ns
El to EO tenL 11 18 22
Input Capacitance CiN 5 pF
Power Dissipation Capacitance* Cpp 50 pF
* Cpp determines the.no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee. A
t For AC switching test circuits and timing waveforms see section 2.
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xszaanct 191

1-0f-8 Data Selectors/Multiplexers

FEATURES

e Cam perform as:
Boolean Function Generatars.
Parallel-to-Serial Converters
Data Source Selectors
mmwmmmm
S4[TAALS logic family
- mmmmdm
* High drive currenis outputs

am-amam-uwhmmm'

* Inputs:and cutputs interface directly with TTL, NMOS
and CMOS devices.

* Wide operating voltage range: 4.5V to 5.5V

* Chasacterized for operation over industrial and
mililary temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C

« Package options include plastic ‘‘small outline’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

, oa§+ ~ 16 [ Vec

p2[§2 18 Jos

[ m 14} fDs

oo[f4+ 13 o6

vy[s 1z gw

wlle A

s wefle

ave(Ja efjc

Supply Voitage Range Vec, ... .. .. —0.5V to +7V
OC Input Diode Current, fyc
(W< —0.5V or Vs > Voo +0.5V) ... .. +20 mk
(Vo < —0.5V or Vg > Vo +0.5V) .. .. £20 mA
Continuous Qutput Current Per -Pin, Ig
(—0.5¥ < Vg < Vec +0.5V) . ... ... .. +70 mh
VecorGNDpins . .. .. .. ...... ... +250 mA
Storage Temperature Range, Tag . . . —65°C to +150°C
Power Dissipation Per Package, Paf .. . .. 500 mW

* Absolute: Maximum Ratings are: those values beyond
which permanent damage to the device may occur.
of the: device at or beyond them is not implied. Long ex-
jposure ta these conditions may affect device: reliability.

DESCRIPTICN

binary decoding to select one of eight data sources. The:
strobe input (G} must be at a low logic: levet ta enable the:
mAwwamthfmmw
omnnmmmevmmmbw
Wmmmmmmm
CMOS power levels. The input and oulput voltage leveis
Aft inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vgc and
ground.

FUNCTICN TABLE
INPUTS auUTRUTS
SELECT STROBE
— Y W
c 8 A G
X X X H L H
L L L L go oo
L L H L or Dt
L H L L 02 B2
L H H L o3 D3
H i L L 04 gi
H L H L 0§ D&
% H H L L ne D6
1 H H H L o7 D7
H = highr level, L = low level, X = irrelevant
00,01 ... D7=m1evetofme€lrmmwexw

! Power Dissipation temperature derating:
Plastic Package: (N}: —12mW/°C from 65°C o 85°C
Ceramic: Package: (Jj: —12mWi°C from 100°C ta 125°C

ReeamnendedOpevahngConﬁhons
Supply Voltage, Vec . .. ... ... ... .. 4.5V ta 5.5V
0C Input & Quiput Voltages™, Vi, Your . . OV o Veo
pacating Too ‘

Range: KS74AHCT: —40°C to +85°C

KSS54AHCT: —55°C to +125°C

input Rise & Fall Times, &, % .. .. .. ... Max 500 ns |
Ummdmmstmhemtummﬂem
voltage level {eitives Voo or GNOy

€58 samsunc semconoucron
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KS54AHCT
KS74AHCT

151

1-of-8 Data Selectors/Multiplexers

LOGIC DIAGRAM

DATA
INPUTS

7

\Y

ol

4)
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D1
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(15)

(14)

(13)

12]
b7 (12)
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(5)

t‘

DATA
SELECT
(BINARY)

A

10) jo-
B()W

v

(9) jo—

tﬂ

c

(6)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

@ SAMSUNG SEMICONDUCTOR

. Ta=25°C KS74AHCT KS54AHCT
Characteristic Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta =-55°C to +125°C|Unit
| Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vir 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage Vic 0.8 0.8 0.8 v
- - ViN=Vin or ViL
lo=—6mA 4.2/ 3.98 3.84 3.7
VIN=Vin or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 \"
lo=24mA 0.39 0.5
Maximum Input .
Caront In  |[Vin=Vcc or GND +0.1 +1.0 - *1.0 A
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=0pA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vgc or GND
lour=0pA
149




KS54AHCT 15 1 1-of-8 Data Selectors/MultipIeXers

KS74AHCT
AC ELECTRICAL CHARACTERISTICS (input t, <2 ns), AHCT151
: . KS74AHCT KS54AHCT
) ) Ta=25°C | 1 _ _40°C to +85°C | Ta= —55°C to +125°C
Characteristic Symbol | Conditions! | Vec=5.0V Vee=5.0V10%- Vec=5.0V% 10% Unit ’
Typ Min Max Min Max
i toLn CL=50pF 13 21 25
Propagation Delay, . CL=150pF 16 26 31 ns
A, BorCtoY torL CL=50pF 13 21 25
CL=150pF 16 26 31
. ‘ teun CL=50pF 15 24 27 i
Propagation Delay, CL=150pF 18 29 33 ns
A, BorCtoW tp, | CL=50PF 15 24 27
CL=150pF 18 29 33
toun CL=50pF 9 16 18
Pfopagaﬁon Delay' CL=150pF 12 20 24 ns
Any DtoY torL CL=50pF 9 15 18
: CL=150pF 12 20 24
: |t CL=50pF 8 15 - 18
Propagation Delay CL=150pF 11 20 . 24 ns
Any D to W tp | CL=50PF 8 ’ 15 18
CL=150pF 1 20 | 24
toun CL=50pF 12 19 23
Propagation Delay, CL=150pF 15 . 24 29 ns
GtoY ton, | CL=50PF 12 19 23
CL=150pF 15 24 29
toun CL=50pF 13 . 21 25
Propagation Delay, CL=150pF 16 26 31 ns
Gtow top, | CL=500F 13 21 25
. C_=150pF 16 26 31
Input Capacitance Cin 5 pF
Power Dissipation Capacitance* | Cpp pF

* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + lcc Vec.
t For AC switching test circuits and timing waveforms see section 2.
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KSS4AHCT 153 Dual 1-of-4 Data Selectors/Multiplexers

FEATURES , DESCRIPTION
¢ Allows Multiplexing from N Lines to 1 Line Each of these data selectors/multiplexers contains inverters
* Performs Parallel-to-Serial Conversion and drives to supply full binary decoding data selection to

the AND-OR gates. Separate strobe inputs (G) are provid-
ed for each of the two four-line sections.

Strobe (Enable)-Line Provided for Cascading
(N lines to n lines)

ot il TS5 doices ol sposds and v capaily
54/74 ALé To gic '; ':“y P Y equivalent to their ALSTTL counterparts and yet maintain 4
« Low power consumption characteristic of CMOS CMOS power levels. The input and output voltage Ieyels
« High dri ts Output allow direct interface with TTL, NMOS and CMOS devices
gh crive currents Duiputs without any external components.
(lo. =24 mA @ VoL =0.5V) for direct bus interface .
* Inputs and outputs interface directly with TTL, NMOS All inputs and outputs are protected from damage due to
and CMOS devices static discharge by internal diode clamps to Vcc and
* Wide operating voltage range: 4.5V to 5.5V ground.

* Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: -55°C to +125°C

e Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION FUNCTION TABLE
B 16 [ Vec SELECT | 1 avA INPUTS | STROBE | OUTPUT
o 15[ 28 INPUTS ,
1c3 )3 14 EA B A |CO C1 C2C3 G Y
Hs N S0 XX XX X X | H L
1c0 [Je 11 [ 2c1 Lot LoX X X L L
~gr " 5’ 2 L L|H X X X L H
owie ‘B L H| X L X X L L
L H|X H X X L H
H L | X X L X L L
H L | X X H X L H
H O H| X X X L L L
H H|X X X H L H

Select inputs A and B are common to both sections.

w ‘ )
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KS54AHCT 4L
KS74AHCT '153 ‘

Dual 1-of-4 Data Selectors/Multiplexers

LOGIC DIAGRAM
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(13)

25 118 :|>

Absolute Maximum Ratings*

Supply Voltage Range Vee, ... .. .. —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5Vor V; > Ve +0.5V) ... .. +20 mA
DC Output Diode Current, lok :

(Vo < —0.5V or Vo > Vgc +0.5V) . ... 20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5V) ......... +70 mA
Continuous Current Through

VeccorGND pins . ... ............ +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt ... ... 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these canditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Ve ... . ... .. ... .. 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout .. OV to Vcc
Operating Temperature

Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, tf ......... Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voitage level (either Vcc or GND)

=g SAMSUNG SEMICONDUCTOR
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KSS4AHCT 153 Dual 1-0f-4 Data Selectors/Multiplexers

KS74AHCT
DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Uniess Otherwise Specified)
; T,=25°C KS7T4AHCY KSS54AHCT
Characteristic |{Symbol, Test Conditions * Ta=—40°C t0 +85°C|T,= —55°C to +125°CiUnit
Typ Guarantesd Limits
Minimum High-Level
input Voltage \ 20 20 20 v
Maximum Low-Leve! .
I Voltage Vi 08 [eX ) 08 v
.. . . Vin=Vgi Or Vi
Minimum High-Level
Output Voit Vo lo=—20pA Vee|Vee —0.1 Vee —0.1 Vee —0.1
io=—6mA 4.2) 398 3.84 37 v
Van=Vm Or Vg
{Maximum Low-Level Vi o=20pA ¢} 0.1 0.1 0.1
Dutput Voltage oL o=12mA 0.26 0.33 . 04 v
o=24mA 0.39 05 k4
w i {Vew=Vgcor GND *0.1. *+1.0 *1.0 wh
- - °
Quiescent Viv=Vcc or GND
Supoly Curent oo | Ok 8.0 80.0 160.0 Y
per input pin
[Additional Worst Vi=2.4V \
Case Supply Aicc  {other inputs: 27 29 3.0 mA
Cuvent at Voo or GND
four=0ph
AC ELECTRICAL CHARACTERISTICS (input 1, <2 ns), AHCT153
! T.o25°C KSTAAHCT KSS4AHCT
= T,=—40°C to +85°C | T,=—55°C to +125°C
Charactevistic Symbol | Conditions’ |Vec=50V| L oL o0 Veo=5ov: 10% | URt
Ty Min | Max Min. Max
| gy | CL=500F 13 |21 _ 25
Propagation Deiay, . CL=150pF 16 26 31 ns
AorBioY o | CL=SOPF 13 21 25
L | £ =150pF 16 26 31
thun CL=50pF 8 15 18
Pgmm My, CL=1 50pF 12 20 24 ns
Data (Any C) to Y ty | CL=S0PF 9 15 18
. C1=150pF 12 20 24
tonsy | CL=50PF 1 18 22 -
Propagation Deiay, | Ci=150pF 14 23 28 ns
GioY o C=50pF 11 18 22 |
C.=150pF 14 23 2B
input Capacitance Cin 5 pF
Power Dissipation Capacitance* | Cpp |(per package) pF

* Cpp determines the no-ioad dynamic power dissipation: Pp=Cpp Vcc? f + Icc Ve
T For AC swiiching fest circuits and timing waveforms see section 2.
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KS54AHCT 154

4-Line to 16-Line Decoders/Demultiplexéfs

KS74AHCT

FEATURES

¢ Decodes 4 Binary-Coded Inputs into One of 16 Mutual-
ly Exclusive Outputs )

o Performs the Demultiplexing Function by Distributing
Data From One Input to Any One of 16 Outputs

« Function, pin-out, speed and drive compatibility with
54/74ALS logic family

¢ Low power consumption characteristic of CMOS

¢ High-Drive-Current outputs:

loo =8 mA @ VoL =0.5V )

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

These monolithic, 4-line to 16-line decoders decode four
binary-coded inputs into one of sixteen mutually exclusive

outputs when both the strobe inputs. G1 and G2, are low.

The dernultiplexing function is performed by using the 4

input lines to address the output line, passing data from

one of the strobe inputs with the other strobe input low.

When either strobe input is high, all outputs are high. These

demultiplexers are idenally suited for implementing high-

performance memory decoders.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM
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KS54AHCT
KS74AHCT

154

4-Line to 16-Line Decoders/Demultiplexers

FUNCTION TABLE

Inputs Outputs

G1 G2 D C B A 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

L L L L L L L HHHHHMHHMHHH H H H H H

L L L L L H H L HH HHHHH H H H H H H H

L L L L H L H HL HHHHHHMH H H H H H H

L L L L H H H HH L HHMHUHMHMHH H H H H H

L L L H L L H H H H L HH H H H H H H H H H

L L L H L H H HHHHUL HHHMHH H H H H H

L L L H H L H HHHHHL HHMH H H H H H H

L L L H H H H H H H HHH L H H H H H H H H

L L H L L L H HHHHHMHHLH H H H H H H

L L H L L H H H H H H H H H H L H H H H H H

L L H L H L H HHHHHHHHH L H H H H H

L L H L H H H HHHUHMHHMHMHMH H L H H H H

L L H H L L H HHHHMHHHHH H H L H H H

L L H H L H H HHHHUHUHUHUHUMHMHH H L H H

L L H H H L H HH H HHHHH H H H H H L H

L L H H H H H HHHHHMHHMHHH H H H H L

L H X X X X H HH HHHHH H H H H H H H H

H L X X X X H HHHHHMHUHUHHMH H H H H H

H H X X X X H H H H HHH H H H H H H H H H
Absolute Maximum Ratings* :
Supply Voltage Range Vce, .. ... .. —-0.5V to +7V t Power Dissipation temperature derating:
DC Input Diode Current, lik Plastic Package (N): —12mW/°C from 65°C to 85°C

(Vi < —=0.5V or V| > Vgc +0.5V) ... .. +20 mA Ceramic Package (J): —12mW/°C from 100°C to 125°C
DC Output Diode Current, lok . -

(Vo < —0.5V or Vo > V¢ +0.5V) .. .. *20 mA Recommended Operating Conditions
Continuous Output Current Per Pin, Io Supply Voltage, Vec . ... ... ... .. .. 4.5V to 5.5V

(-0.5V<Vo<Vcc +0.5V) ....... .. +35 mA DC Input & Output Voltages*, Vin, Vout . . OV to Vce
Continuous Current Through Operating Temperature

Vecor GND pins ............. ... +125 mA Range KS74AHCT: —40°C to +85°C
Storage Temperature Range, Tstg . . . —65°C to +150°C KS54AHCT: —55°C to +125°C
Power Dissipation Per Package, Pt ... ... 500 mW Input Rise & Fall Times, t, tf ......... Max 500 ns

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

<

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

:?: SAMSUNG SEMICONDUCTOR
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K’STMHCT 154 4-Line 1o 16-Line Decode _

DC E.ECTRICAI. CHARACTERISTICS (vcc=5V+10% Uniless Dtherwise Specified)

] e KSTRANCT KSSEAHCT I
Characieristic {Symbol| Test Condilions | 1°— Ta=—40"C t0 +85°C|Ta=—55°C #0 + Unit
- {Typ| ' Guaranteed Limits 1
‘I!wﬂi,mw o’ Vi | ‘ 20 | 20 20 1V
lrwl ot Low-level| ‘ 08 08 o8 |V
Minimum High-Level Vawr=Van 07 Vi I .
Jw Voltage Vou =—20uA |Vec|¥oc —D.1 Neo —0.1 ‘¥poe —0.1 v
] lb=—8mA (42| 388 384 B7 -
| {Vi=Va or Vit !
Maximum Low-Level| to=20gA 0| 01 0.1 .04 ]
Output Voltage oL lo=4mA | 026 | 0.33 0.4 Y]
‘ lo=BmA 0.39 | 05 i C 5
|Carrent input In  |Vin=Vcc or GND 481 +1.0 : +1.0 Y
Maximum Quiescent| loc VM=V$Am‘ GND 8.0 1 80.0 ‘ 160.0 A |
‘ ~ perinput pin
Additional Worst V=24V
Case Supply Alge |other inputs: . 27 | - 29 30 | ma
{Current - {at Vg or GND [
louT=DpA

AC ELECTRICAL CHARACTERISTICS (aput 1, <2 ns), AHCT154

| Te=25°C | _ _40°C 1o +85°C | Tu= —S5°C o +125°C ‘
Characteristic Symbol | Conditions' | Voc=50V | *U " 0L VeoosoV= to% | UMt
Tw Min Max in Max
Propagation Delay, P 12 20 | 24 s
A, B, C, D ta Any Output LTS 12 20 | 24
Propagation Delay, tpH | 12 { 20 24 ns
G1 or G2 to Any Oulput TPHL 12 { 20 24
‘ mmce Cn 5 - |eF

'Cmmnemmdmmmd&amnm Pp=Cpp Ve f + lcc Voo
1 For AC switching test circuits and liming waveforms see section 2.
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KS54AHCT
KS74AHCT 155 ‘

Dual 2-to-4 Line Decoders/Demultiplexers

FEATURES

Typical applications:

Dual 2-to-4 line decoder

Dual 1-to-4 line demultiplexer

3-to-8 line decoder

1-to-8 line demuitiplexer

Function, pin-out, speed and drive compatibility with
54/74ALS logic family

¢ Low power consumption characteristic of CMOS
e High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V )
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: ~55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

c1 1 ~ 167 Veo
e[z 15[] c2
s []3 14[] G2
1v3 [Ja 13[] A
1v2 s 12[7] 2v3
1v1 e 11[7] 2v2
1vo [}7 10[] 2v1
ano e 9[] 2vo

DESCRIPTION

The '155 consists of two 1-to-4 line demultiplexers with
independent strobes and common binary address inputs.
When both sections are enabled by the strobes, the com-
mon address inputs sequentially select and route
associated input data to the appropriate output of each sec-
ton. The individual strobes permit activating or inhibiting
each of the 4-bit sections as desired. Data applied to in-
put C1 is inverted at its outputs and data applied to C2
is true through its outputs. The inverter following the C1
data input permits use as a 3-to-8 line decoder, or 1-to-8
line demultiplexer, without gating.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

strose 2 @ output
o ~ 1Yo
(6) OUTPUT
DA'(r;;: m 1 1Y1
, (5) OUTPUT
seect &
B

(4) OUTPUT
—1 1v3
. (9) OUTPUT
seLecT 13 @‘ 2vo
A L (10) OUTPUT
g 2v1

OUTPUT
OUTPUT
(12
stroge 14 { 12) 5v3

G2
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KS54AHCT 4L
KS74AHCT 155

Dual 2-to-4 Line Decoders/Demultiplexers

FUNCTION TABLES

2-to-4 Line Decoder or 1-to-4 Line Demultiplexer

3-t0-8 Line Decoder or 1-to-8 Line Demultiplexer

Inputs Output
Select | Strobe | Data uiputs
B A G1 c1 1Y0 1Y1 1Y2 1Y3
X X H X H H H H
L L L H L H H H
L H L H H L H H
H L L H H H L H
H H L H H H H L
X X X L H H H H

Inputs Outpi
Select | Strobe | Data utputs

Al a2 C2 |2v0 2v1 2y2 2v3

X X H X H H H H
L L L L L H H H
L H L L H L H H
H L L L H H L H'
H H L L H H H L
X X X H H H H H

Absolute Maximum Ratings*

Supply Voltage Range Vcg, ... . . .. —-0.5V to +7V
DC Input Diode Current, lik '

(Vi< =0.5VorV,>Vcc +0.5V) .. ... +20 mA
DC Output Diode Current, lok

(Vo < —0.5V or Vo > Vgc +0.5V) . ... *20 mA
Continuous Output Current Per Pin, lo

(—0.5V< Vo< Vcc +0.5V) ......... +35 mA
Continuous Current Through

VeccorGND pins ................. +125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt ... ... 500 mwW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

inputs Outputs
Strobe
Select or Data o (1) (‘L’_) 3) @) (5) (68) (7)
ICB A| IG |2Y0 2Y12Y22Y31Y0 1Y1 1Y21Y3
X XX H H HH H H H H H
LLL L L HH H HHH H
LLH L H L H H H H H H
LHL L H H L H H H H H
LHH L H H H L H H H H
HLL L H H H H L H H H
HLH L H H H H H L H H
HHL L H H H H H H L H
HHH L H H H H H H H L

IC = Inputs C1 and C2 connected together
IG = Inputs G1 and G2 connected together

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vec . . ... ... 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vour .. OV to Vce
Operating Temperature

Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, tf . ... ... .. Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

Eg SAMSUNG SEMICONDUCTOR
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KS54AHCT

155

Dual 2-to-4 Line Decoders/Demulti;;IeXers

DC ELECTRICAL CHARACTERISTICS (voc=5V+10% Unless Otherwise Specified)
Ta=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions *= Ta=—40°C to +85°C|Ta=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level '
Input Voltage Vi 20 2.0 2.0 v
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 \
- - VIN=ViH or Vi
g:;m":‘, o".'t'agge"e"e' Vo | lo=—20pA  |Veg|Vee —0.1 Vog —0.1 Vog 0.1 v
lo=—4mA 4.2 3.98 3.84 3.7
ViN=ViH or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=4mA 0.26 0.33 0.4 \
lo=8mA 0.39 0.5
Maximum Input
Current P N |Vin=Vcc or GND +0.1 *+1.0 +1.0 uA ’
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lout=0uA 8.0 80.0 160.0 KA
per input pin
Additional Worst Vi=2.4V
Case Supply Alge |other Inputs: .27 29 3.0 mA
Current at Vcc or GND
louT=0uA
AC ELECTRICAL CHARACTERISTICS (input t,, <2 ns), AHCT155
T,=25°C KS74AHCT KS54AHCT
e Ta=—40°C to +85°C | T,= —55°C to +125°C
Characteristic Symbol | Conditionst | Vgc=5.0V Vec=5.0V=10% Vee=5.0V% 10% Unit
Typ Min Max Min Max
Maximum Propagation Delay, tpLn 12 20 24
A, B, C2, G1 or G2 to any ns
Output (2 levels of logic) tpHL 12 20 24
Maximum Propagation Delay, teLH 14 23 28
AorBtoanyY CL=50pF ns
(3 levels of logic) trHL 14 23 28
Maximum Propagation Delay, tPLH 13 22 26 ns
CttoanyY teHL 13 22 ! 26
Maximum Input Capacitance CiN 5 pF
Power Dissipation Capacitance* | Cpp pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Voc® f + lcc Vec. '
t For AC switching test circuits and timing waveforms see section 2.
=§§ SAMSUNG SEMICONDUCTOR 159
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KSSAAHCT 157/158

Quad 2-Line to 1-Line Data
Selectors/Multiplexers

FEATURES

* ¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family

Low power consumption characteristic of CMOS
High-Drive-Current outputs:

lo =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
and CMOS devices ’

Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: -55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION |

' DESCRIPTION

These are data selectors multiplexers which select a 4-bit
word from one of two sources via the control of a com-
mon select input (A/B). A separate strobe input (G) is pro-
vided. The ’157 presents true data whereas the '158
presents inverted data at the outputs.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

" iul S 1 b Veo Inputs Output Y
1A 2 5[] G Strobe | Select Data st | 188
18 s 1417 4 = - i
1y Q4 13[] 48 ¢ AlB A 8
2a s 12 [ av H X X X L H
28 [J6 11[73A L L L X L H
2y 17 10f] 38 L L H X H L
ano [ s o[ av L H X L L H
L H X H H L
LOGIC DIAGRAMS
157 158
(2) (2)
A “ 1A "
(
Y
) 1y ) !
2 PR
a [14] M (7)
25 1) 2y 28 18 2
aa 10 an 11
H © M )
3y
s 119 8 s 12
a4 wiy ‘
S (12) a2
¥ 1 & 4 12 *
stroBe 6 41 STROBE G @
] -
SELECT A/B @ SELECT A/B ﬂg:ég
160
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KS54AHCT
KS74AHCT

157/158

Quad 2-Line to 1-Line Data
Selectors/Multiplexers

Absolute Maximum Ratings*

Supply Voltage Range Vce, ... .. .. —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5V or Vi > Vgc +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vcc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(—0.5V< Vo< Vcc +0.5V) . ........ +35 mA
Continuous Current Through

VccorGND pins .. .............. +125 mA

Storage Temperature Range, Tsg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout . . OV to Vcc
Operating Temperature .
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C

Input Rise & Fall Times, t, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (Vocc=5V+10% Unless Otherwise Specified)

T, =25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta=—~55°C to +125°C|Unit
Typ Guaranteed Limits ’
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 Y
Maximum Low-Level .
Input Voltage Vi 0.8 0.8 0.8 v
ini iah- VIN=Vinor Vi ,
B g:::;l:tm\}ol;ltn:geLevel Von lo=—20puA" |Vcc|Vec —0.1 Vee —0.1 Vee —0.1 v
) ' lo=—4mA 4.2 3.98 3.84 3.7
. ViIN=Vin or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input '
Current ° N |ViN=Vcc or GND 0.1 1.0 +1.0 uA
Maximum Quiescent Vin=Vcc or GND .
Supply Current lec lout=0pA 8.0 80.0 160.0 HA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND .
lout=0uA
=g SAMSUNG SEMICONDUCTOR 161
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KSSARHCT 157/158

Quad 2-Line to 1-Line Data

Selectors/Multiplexers

AC ELECTRICAL CHARACTERISTICS (Input t;, <2 ns), AHCT157, AHCT158

T,=25°C KS74AHCT KS54AHCT
a=
. Ta=—40°C to +85°C | T,=-55°C to +125°C
Characteristic Symbol | Conditions’ | Vec=5.0V Voo =5.0V10% Vee=5.0V 10% Unit
Typ Min Max Min Max
Propagation Delay, teLH -9 14 18 ns
AorBtoY tPHL 9 14 18
Propagation Delay, trLH CL=50pF 13 22 26 ns
A/BtoY trHL 13 22 26
Propagation Delay, teLH 12 19 23 ns
GtoY tPHL 12 19 23
Input Capacitance CiN 5 pF
Power Dissipation Capacitance* | Cpp | (per gate) . pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vece.
t For AC switching test circuits and timing waveforms see section 2.
162
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ks7aaHcT 162/163

FEATURES

Synchronous 4-Bit Decade
and Binary Counters

DESCRIPTION

Internal Look Ahead for Fast Counting
¢ Carry Output for n-bit cascading
* Synchronous Counting
¢ Synchronously Programmable
* Function, pin-out, speed and drive compatibility with
54/74ALS logic family
* Low power consumption characteristic of CMOS
High-Drive-Current outputs:
loo =8 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices
* Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KSS4AHCT: —55°C to +125°C
Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

it 7 e ve
c 2 15 [] rRCO
As 14 Qa
B [Ja 137 Qs
c s 127 Qc
D [Je 1]
ene []7 10 [J ent
GaND [8 9 ['] (GAD
FUNCTION TABLES
'160, *161 .
CLK | CLR | ENP | ENT | LOAD Function
X L X X X Clear
X H H L H Count & RC disabled
X H L H H Count disabled
X H L L H Count & RC disabled
t | H| X | X | L |Load
t H H H H Increment Counter
’162, 163
CLK | CLR | ENP | ENT | LOAD Function
t L X X X | Clear
X H H L H Count & RC disabled
X H L H H | Count disabled
X H L L H | Count & RC disabled
t H X X L Load
t H H | H H Increment counter

These are synchronous, presettable 4-bit binary counters
featuring internal carry-look-ahead for high-speed counting.
The '160 and 162 are decade counters, and the '161
and '163 are 4-bit binary counters. The buffered clock in-
put triggers all flip-flops simultaneously on the rising edge
of the input waveform. This eliminates the output counting
spikes normally associated with asynchronous counters.

These counters are fully programmable; that is, the out-
puts may be preset to either level. As presetting is syn-
chronous, setting up a low level at the load input disables
the counter and causes the outputs to agree with the setup
data after the next clock pulse regardless of the levels of
the enable inputs.

The clear function for the 160 and '161 is asynchronous
and a low level at the clear input sets all four of the flip-
flop outputs low regardless of the levels of the clock, load
or enable inputs.

The clear function for the '162 and 163 is synchronous
and a low level at the clear input sets all four of the flip-
flop outputs low after the next clock pulse, regardless of
the levels of the enable inputs. This synchronous clear
allows the count length to be modified easily as decoding
the maximum count desired can be accomplished with one
external NAND gate. The gate output is connected to the
clear input to synchronously clear the counter.

Two enable inputs and a ripple carry output allow easy
cascading of the counters. Both count-enable inputs (ENP
and ENT) must be high to count, and ENT is fed forward
to enable the ripple carry output. The ripple carry output
(RCO) thus enabled will produce a high-level pulse while
the count is maximum (9 or 15 with Qa high). This high-"
level overflow ripple carry pulse can be used to enable suc-
cessive cascaded stages. Transitions at the ENP or ENT
are allowed regardless of the level of the clock input.

These counters feature a fully independent clock circuit.
Changes at control inputs (ENP, ENT, or LOAD) that will
modify the operating model have no effect on the contents
of the counter until clocking occurs. The function of the
counter (whether enabled, disabled, loading, or counting)
will be dictated solely by the conditions meeting the stable
setup and hold times.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to V¢c and
ground.
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KS54AHCT
KS74AHCT

10U/101
162/163 _

Synchronous 4-Bit Decade
and Binary Counters

LOGIC DIAGRAMS

Qa
1 (14)

- [

Qp Qa
—CK L
—CR

T D

’160 or *162

Qs Qc Qo
03 o2 Fa
% |
[H Qg Qc Qe [+ Q@
—CK L —ck L —Ick L
—|CR —CR —&wm
T D T T

oo
>o—o

L@
[xen) OLDO—DO— L
W ! IV S
CIR
(160 ONLY) J' :ll_);_bo_o ACO
. (15)
) 4 5
| b 5) ®
A B c o
CLk
’161 or '163
Qa Qg Qe Qp
04 03) Quz) Qi
A |
Q Qy Q Qu Q
—cK L —CK L —CcK
—ctr —|cR —ctR
T B T D T
9
om0 o—{>o—>o— 1
Vee [T]
| )
i7)
ENP
CTR 6
(161 ONLY) aR '_r)’—DO—N‘CO
T : J’(’a) 6(4) 0(5) (6) 15
= b“--"0e30Ny) A B8 c )
;

(2)
CLK
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KsvaancT 162/163

Synchronous 4-Bit Decade
and Binary Counters

Typical Clear, Preset, Count and Inhibit Sequences

’160 and 162

{ASYNCHRONOUS)

?%ﬁz I (SYNCHRONOUS)

OUTPUTS

INHIBIT

CLEAR PRESET

Sequence:

(1) Clear outputs to zero

(2) Preset to BCD seven

(3) Count to eight, nine, zero, one, two, and three
(4) Inhibit

Absolute Maximum Ratings*

Supply Voltage Range Vce, ... .. .. —0.5V to +7V
DC Input Diode Current, Ik

(Vi< —0.5V or V; > Vec +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.5V or Vo > Ve +0.5V) .. .. £20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5V) ......... +35 mA
Continuous Current Through

Vecor GND pins . .. ............. +125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt . . .. .. 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

’161 and '163
TR
161
(ASYNCHRONOUS)

163 LI svcrronous)

1
12 131415 0 1 2
o COUNT ~——|

CLEAR PRESET

Sequence:
(1) Clear outputs to zero

(2) Preset to binary twelve
(3) Count to thirteen, fourteen, fifteen, zero, one and two
(4) Inhibit

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vec . .. ... ... ..... 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vour .. OV to Vce
Operating Temperature

Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t .. ...... .. Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)
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kssaaHer 100/161

1 Synchronous 4-Bit Decade
KS74AHCT 162/ 163 and Binary Counters
DC ELECTRICAL CHARACTERISTICS (vcc=5V£10% Unless Otherwise Specified)
T, 22500 KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta= ~55°C to +125°C|Unit
. Typ Guaranteed Limits
Minimum High-Level .
Input Voltage ViH 2.0 ‘ 2.0 2.0 \%
Maximum Low-Level .
Input Voltage Vi 0.8 - 0.8 0.8 v
- I~ VIN=VH or ViL
gﬂ::;‘:t"(‘/ ;t'gge“e"e' Vo |  lo=—20uA |Vcc|Veo ~0.1 Ve =0.1 " Ve =0.1 v
lo==—4mA 42| 3.98 3.84 3.7
VIN=ViH or ViL )
{Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 . ’ 0.5
Maximum Input ) ‘
caront N |Vin=Voc or GND +0.1 £1.0 £10 A
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lour=0uA 8.0 80.0 ] 160.0 KA
per input pin
Additional Worst Vi=2.4v _
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
) lout=0pA )
AC ELECTRICAL CHARACTERISTICS (input t,, <2 ns), AHCT160, AHCT161
: KS74AHCT KS54AHCT
o - To=25°C | _40°C to +85°C | T,= —55°C to +125°C it
Characteristic Symbol | Conditions Vgc = 5.0V’ Voo =5.0V£10% Vec=5.0V= 10% ni
Typ Min Max Min Max
Maximum Clock Frequency fmax | 50 40 35 MHz
Propagation Delay, tpLH 15 20 24 ns
CLK to RCO tpHL 15 20 ) 24
Propagation Delay, tpLH 10 16 Y 19 ns
CLK to any Q
y ‘ tPHL CL=50pF 10 16 19
Propagation Delay, tpLH 8 13 16 ns
ENT to RCO tPHL 8 13 16
Propagation Delay,
ClR to any Q teHL 15 24 29 ns
Propagation Delay, .
GIR to RCO toHL 17 23 33 | ns
Pulse Width CE( High or Low tw | 10 15 20 . ns-
CLR Low . 10 15 20
A B, C,D 10 15 20
Setup Time LOAD teu 10 15 20 - ns
before CLK? ENP, ENT 10 15 . 20
CLR inactive 6 10 " 10
Hold time, -
All Synchronous Inputs after CLK? th 3 0 0 ns
Input Capacitance . CiN 5 pF
“~.| Power Dissipation Capacitance* Crp 80 pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
T For AC switching test circuits and timing waveforms see section 2.
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Synchronous 4-Bit Decade
ks7aaHcT 162/163 and Binary Counters

AC ELECTRICAL CHARACTERISTICS (Input t, <2 ns), AHCT162, AHCT163

T2 | e +857C | Tuc - 58°0 to 4 125°C
Characteristic Symbol | Conditions’| Vec=5.0v | *° Voo =5.0V£10% ° Vec=5.0V= 10% Unit
Typ Min Max Min Max
Maximum Clock Frequency fmax 50 40 35 MHz
Propagation Delay, teLH 15 20 24 ns
CLK to RCO tPHL 15 20 24
Propagation Delay, tren | CL=50pF 10 16 20 ns
CLK to any Q tpHL 10 16 20
Propagation Delay, tPLH 9 15 18 s
ENT to RCO tPHL ' 9 15 18
Z‘C'ieHﬁftgé Low tw 8 12.5 20 ns
A, B C,D 10 15 20
Setup Time | -OAD to 10 15 20 e
before CLK* | ENP, ENT 15 15 20
CLR inactive 6 10 10
CLR Low 6 15 20
?I(I)Igytrlxrzz;onous Inputs after CLK?* th -3 0 0 ns
Input Capacitance CiN 5 pF
Power Dissipation Capacitance* Cpp 80 pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee. B
t For AC switching test circuits and timing waveforms see section 2.
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164  s5it serial-in/Paraliel-out Shift Registers

FEATURES

AND-—Gated (enable/disable) serial inputs

Fully buffered clock and serial inputs

Direct clear ‘

Function, pin-out, speed and drive compatibility with
54/74ALS logic-family

Low power consumption characteristic of CMOS
High-Drive-Current outputs:

loo =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
and CMOS devices )

Wide operating voltage range: 4.5V to 5.5V

e Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: -40°C to +85°C

KS54AHCT: —-55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

Ny

.

PIN CONFIGURATION

A ~ 14 Vec
8[]2 13[7] au
QAC3 12:06
Qs [+ o
Q [s 0[] e
Q [} QJ(TR
GNDE7 s[]ciK

H=
X =

DESCRIPTION

These are high-speed 8-bit registers with AND-gated serial
inputs and an asynchronous clear. Data is entered serially
through either one of the two inputs, A and B. A high on
one input enables the other one, which will then determine
the state of the first flip-flop. A low at either or both inputs
inhibits data entry and resets the first flip-flop to a low level
at the next positive clock transition. ‘

Data at the serial inputs may be changed while the clock
is high or low, provided the minimum setup time re-
quirements are met. Clocking occurs on the low-to-high- -
level transition of their clock input.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps_ to Vcc and

. ground.

FUNCTION TABLE

Inputs Outputs
CLR | CLK |A B | Qn Qs...0n
L X X X L L L
H L X X | Qa0 Qso  Qno
H + H H H Qan Qan
H t L X L Qan Qan
H 1 - X L L Qan  Qen

high level (steady state), L = low level (steady state)
irrefevant (any input, including transitions)

t = transition from low to high level.

Qno, Qgo, Quo=the level of Qa, Qg or Qn, respectively, before the indicate steady-
state input conditions were established.

Qan, Qgn = the level of Qaor Qg before the most-recent t transition of the clock;
indicates a one-bit shift. ‘

@ SAMSUNG SEMICONDUCTOR

168



KS54AHCT 164

KS74AHCT 8-Bit Serial-In/Parallel-Out Shift Registers

LOGIC DIAGRAMS

fon] (9) AD:
No
1%

(8)

CLK

o %

SERIAL

[ -
1) CLEAR CLEAR CLEAR
A .
INPUTS {a(_T-D R QR U‘l: R T
Lc>cu< L cLk > CLK

CLEAR CLEAR CLEAR CLE CLEAR
R Q@ R Q@ R Q R H—R @
D> CLK b CLK D> CLK b ok | Lok

(3) (4) () (6) (10) (11) (12)  (13)

Q Qe Qr Qa - Qu

PARALLEL OUTPUTS

Typical Clear, Shift, and Clear Sequences

A _—_l—l.__l_—r-l
SERIAL |

I
|
|
;
INPUTS | |
|
|

i

OUTPUTS

CLEAR CLEAR
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KS54AHCT

164

8-Bit Serial-In/Parallel-Out Shift Registers

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vce, .. ... .. —0.5V to +7V
DC: Input Diode Current, lik .

(Vi < =0.5V-or V; > Vgc +0.5V) .. ... +20 mA
DC Output Diode Current, lok

(Vo < —0.5Vor Vo > Vg +0.5V) . ... £20 mA
Continuous Qutput Current Per Pin, lo

(—0.5V< Vo< Vgc +0.5V) .. ..... .. +35 mA
Continuous Current Through

“"VegcorGND pins . ............... +125 mA

Storage Temperature Range, Tstg. . . —65°C to +150°C

Power Dissipation Per Package, Pqt ... ... 500 mW
* Absolute Maximum Ratings are those values beyond

which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

T Power Dissipation temperature derating:
Plastic Package (N): —12mWY/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vec ... .. ... ...... 4.5V to 5.5V
DC Input & Output Voltages*, Vi, Vout .. OV to Vcc
Operating Temperature '
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C

Input Rise & Fall Times, t-, t ... ...... Max 500 ns
* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified) .

. T,=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits

Minimum High-Level
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level A
Input Voltage ViL 0.8 0.8 0.8 v

ini iah- ViN=Vi4 or ViL

lo=—4mA 4.2| 3.98 3.84 3.7
ViN=ViH or Vi .
Maximum Low-Level V. lo=20unA 0 0.1 0.1 0.1
Output Voltage . oL lo=4mA 0.26 0.33 0.4 Y
. lo=8mA 0.39 0.5
Maximum Input
P v [Vin=Vec or GND +0.1 *1.0 *1.0 WA
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lout=0pA 8.0 80.0 160.0 KA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcg  |other Inputs: 2.7 29 - 3.0 ) mA-
Current at Vcc or GND
louT=0pA
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KS74AHCT 8-Bit Serial-In/Parallel-Out Shift Registers
AC ELECTRICAL CHARACTERISTICS (input t, ti<2 ns), AHCT164
To=25°C KS74AHCT KS54AHCT
- Ta= —40°C to +85°C|Ta=—55°C to +125°C
Characteristic Symbol| Conditions' (Vcc=5.0V Veo=5.0V=10% Vee=5.0V+ 10% Unit
Typ Min Max Min Max
Maximum Clock Frequency fmax 60 36 30 MHz
Propagation Delay, i
s tPHL 12 20 24 ns
CLR to any Q CL=50pF
Propagation Delay, teLH 11 18 21 e
CLK to any Q tPHL 11 ) 18 21
Pulse Width CLR Low tw 8 12 15 ns
CLK High or Low 8 12 15
Setup Data t 8 12 15 ns
. — SU
Time before CLK? |CLR Inactive 8 12 15
Hold Time
Data after CLK? th 1 4 5 6 ns
Input Capacitance CiN 5 pF
[Power Dissipation Capacitance* Cpp |(per package)| 120 pF
* Cpp determines the no-load dynamic power dissipation: PD=Cpp Vee? f + lec Vee.
t For AC switching test circuits and timing waveforms see section 2. R
\
3

@ SAMSUNG SEMICONDUCTOR 171



BEAE &

KS54AHCT
KS74AHCT 165

8-Bit Serial-In/Parallel-Out Shift Registers

FEATURES

Complementary outputs

Direct overriding load (data) inputs

Gated clock inputs

Parallel-to-Serial data conversion

Function, pin-out, speed and drive compatlbillty with
54/74ALS logic family

Low power consumption characteristic of CMOS

¢ High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

® Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —-40°C to +85°C

KS54AHCT: —-55°C to +125°C

Package options include plastic ‘‘small outline’’

packages,/standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

sHD [} 1 ~ 16 [J Ve
ck 2 15[ CLK INH
E[]s 14[Jo
F[Q4 13]c’
6 s 12[]8
H[]e 1Ja
o 7 10[] ser
anp [ e s[Ja.

DESCRIPTION

These are high-speed 8-bit parallel-load or serial-in shift
registers with complementary serial outputs available from
the last stage. Parallel-in access is asynchronous and is
enabled by pulling the SH/LD input low. When SH/LD is
high, data is entered serially at the SER input and shifted
one place to the right with each positive clock transition.

Clocking is accomplished through a 2-input NOR gate which
permits one of the clocks to be used as a clock inhibit func-
tion. Holding either clock input high inhibits clocking. Either
clock input is enabled by holding the other clock input low
while the SH/LD input is high.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

Inputs
CLK Function
SHILD CLK INH ‘
L X X PARALLEL LOAD
H H X NO CHANGE
H X H NO CHANGE
H L t SHIFT*
H t L SHIFT*

*Content of each internal register shifts toward output Q4. Data
at serial input is shifted into first register.
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KS74AHCT 8-Bit Serial-In/Parallel-Out Shift Registers

LOGIC DIAGRAMS

PARALLEL INPUTS

A B C D E F G H
Lo o2 |13 |4 | @ 4) _ ) ®)
PRESEY PRESET RESET PRESET PRESET PRESET PRESET PRESET (9)
‘A’CDH S Qu
CLK > CLK [>CLK rd> CLK CLK > CLK CLK e > CLK
(10) P CLK < < < < K < R
seR — >0 R G R Q@ rcnc\ R @ ron 3 R & ) r ol q,
CLEAR CLEAR CLEAR| CLEAR CLEAR CLEAR CLEAR |cLEAR]
allallalalalalla
ck 2 by Py 3 3 1l 4 1
CLK (15)
INH

Typical Shift, Load and Inhibit Sequences

CLK
CLK INH 1
SER a i

-
SHID J
P . J.i_H_L
M| : L
T

ol

PARALLEL '
DATA
INPUTS E I‘HI
L
G IHI
H IIHI
-
Qn wow v P el e

QH—I
ees— INHIBIT -I———— SERIAL-SHIFT ————— ==

LOAD

S B S B A e B

!
|
|
+
!
T
|
i
|
|
I
I
!
|
|
|
!
|
|
!
E
|
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KS74AHCT

KS54AHCT

165

8-Bit Serial-In/Parallel-Out Shift ‘Reg‘isters'

Absolute Maximum Ratings*

Supply Voltage Range Vgg, . ... ... -0.5V to +7V
DC Input Diode Current, lik

(Vi< -0.5Vor V| > Vec +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.5Vor Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vo<Vgc +0.5V) ......... +35 mA
Continuous Current Through

VecorGNDpins . ............... +125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt . ... .. 500 mw

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages™, Vin, Vour . . OV to Vee
Operating Temperature .
Range KS74AHCT: —40°C to +85°C -
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (voo=5v+10% Unless Otherwise Specified)

T, =25°C KS74AHCT _ KSS4AHCT »
Characteristic |Symbol| Test Conditions a= Ta=-40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits '
Minimum High-Level ‘ '
Input Voltage ViH 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 \
- -~ VIN=VH Oor ViL
g:;';’)‘;‘t"('/oﬁ't'ag;‘e"eve' Vou | lo=—20uA  |Vcc|Vec 0.1 Vo 0.1 Ve 0.1 v
lo==—4mA 42| 3.98 3.84 3.7
- ViIN=ViH or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Qutput Voltage oL lo=4mA 0.26 0.33 0.4 \"
lo=8mA 0.39 0.5
Maximum Input
Current P '] VIN=Vcc or GND +0.1 +1.0 *1.0 uA
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=0pA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alce  |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND!
loyr=0uA
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165

KS74AHCT 8-Bit Serial-In/Parallel-Out Shift Registers
AC ELECTRICAL CHARACTERISTICS (input t,, <2 ns), AHCT165
KS74AHCT KS54AHCT
Characteristi Symbol| Conditions! \:ﬁ-z:;(\:r Ta=-40°C to +85°C| Ty= - 85°C to +125°C) |,
aracteristic ym onditions’ | Vec =3 Vee=5.0V10% Vee=5.0V 10%
Typ Min Max Min Max )

Maximum Clock Frequency fmax 50 30 | 25 MHz
Propagation Delay, tpLH 15 I 25 30 ns
SH/LD to Qu or Qn tPHL 15 25 30
Propagation Delay, triy | CL=50pF 19 31 37 ns
CLK to Qn or Qn tPHL 19 31 37
Propagation Delay, tPLH 12 20 24 ns
H to Qu or Qn tPHL 12 20 24,
Pulse Width |-SH/LD Low tw 8 12 15 ns

CLK High or Low 8 12 15

SH/LD High

before CLK? 7 % 20

SER before CLK? 8 12 ! 15

N CLK INH Low

Setup Time before CLKA tsu 7 15 20 ns

CLK INH High

before CLKY 7 % 20

Data before SH/LD? 5 8 10
Hold Time SER Data after CLKT_ |t -3 0 0 ns

PAR Data after SH/LD? -3 (o] 0
Input Capacitance Cin 5 pF
Power Dissipation Capacitance* Cpp 100 pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + Icc Vee.
t For AC switching test circuits and timing waveforms see section 2.

.
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KS74AHCT 166

8-Bit Parallel-In/Serial-Out
Shift Registers with Clear

FEATURES

Synchronous load

Direct overriding clear

Parallel to serial conversion

Function, pin-out, speed and drive compatibility with
54/74ALS logic family

Low power consumption characteristic of CcMOS
High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

¢ Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KSS4AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

These devices feature parallel-in or serial-in, serial-out
registers, gated clock inputs and an overriding clear input.
The paralled-in or serial-in modes are established by the

. shift/load input. When high, the input enables the serial data

input and couples the eight fill-flops for serial shifting with
each clock pulse. When low, the paralled data inputs are
enabled and synchronous loading occurs on the next clock
pulse. During parallel loading, serial data flow is inhibited.
Clocking is accomplished on the low-to-high edge of the
clock pulse through a two-input positive NOR gate per-.
mitting one input to be used as a clock-enable or clock-inhibit
function. Holding either of the clock inputs high inhibits

~ clocking; holding either low enables the other clock input.

This allows the system clock to be free-running and the
register can be stopped on command with the clock in-
put. The clock-inhibit input should be changed to the high
level only when the clock input is high. A buffered direct
clear input overrides all other inputs, including the clock,
and sets all flip-flops to zero.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels

_ allow direct interface with TTL, NMOS and CMOS devices

without any external components.

“All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

SER E 1 16[7 Ve Inputs Internal Output
Aalde2 15[ sH/iD
t8: i % N TR | suiB (l:rll-l'-(l ok | se ParallelOutputs|
cd- 131 o ) A..HQx Qs
o(s 2P 6 Lix | x [ x| x| x oo
CLK INH []8 1OrF H | X L L X X |QaoQso| QHo
ck 7 whe H|lL]| L t | X |a..hla b| h
aNo [ s e[ cR H H L t H X H Qan| Qan
H H L t L X L Qan| Qan
H X H t X X 1GaoQeo| Qo
R . . y,
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KS74AHCT

8-Bit Parallel-In/Serial-Out
Shift Registers with Clear

LOGIC DIAGRAM

166

PARALLEL INPUTS

SER D E F G H
B oy 1) fi2) a) Ga) (5) (10) (1) 12) e
>
L - LJ L L - -
(@ ; l % ' g ‘ '; ‘ ;l ‘ ;
R epo— ' ]
R J R ‘I R _l R J R -] R -J R _] ;} (13)
> Q| g ad 2 Q4 z Qy > Q: > Qr Qg4 > o
o A
CLKINH G
Typical Clear, Shift, Load, Inhibit, and Shift Sequences
CLK
CLK INH —l ﬁ
O =]
SER -—_r L
SH/LD 1
A T
8 L
¢ 7l
L
PARALLEL | D
wPUTS | i
L
F
. r
’ )

outruT Q4 -]

1] ARl A LLI AL

CLEAR

I"‘———— SERIAL SHIFT

——-—-—l ‘-'-NEI;B‘I-{ ‘-.-———— SERIAL SHIFT ——————a=

LOAD
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KS54AHCT

166

8-Bit Parallel-In/Serial-Out
Shift Registers with Clear

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vce, ... . . .. —-0.5V to +7V
DC Input Diode Current, lik

(Vi< —=0.5Vor V) > Vgc +0.5V) ... .. +20 mA
DC OQutput Diode Current, lok

(Vo < =0.5V or Vo > Vgc +0.5V) . ... 20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5V) ......... +35 mA
Continuous Current Through

Vecor GNDpins . ............... £125mA

Storage Temperature Range, Tetg - - - —~65°C to +150°C
Power Dissipation Per Package, Pqf 500 mW
* Absolute Maximum Ratings are those values beyond
. which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

T Power Dissipation temperature derating:

Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc 4.5V to 5.5V

DC Input & Output Voltages*, Vin, Vout .. OV to Vce
Operating Temperature ’

Range KS74AHCT: —40°C to +85°C

- KS54AHCT: —55°C to +125°C

Input Rise & Fall Times, tr, tt Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTR'CAL CHARACTER'ST'CS (Vec=5V*10% Unless Otherwise Specified)

T.=25°C " KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level .
Input Voltage Vin 2.0 2.0 2.0 Y,
Maximum Low-Level
Input Voltage Viu 0.8 08 9'8 v
- " ViN=Vin or Vi
Minimum High-Level
Outlput Voltlgge VoH lo=—20uA Vee|Vee —0.1 Vee —0.1 Vce —0.1 v
) lo=—4mA 4.2 3.98 3.84 3.7
ViN=Vin or Vi
Maximum Low-Level v lo=20uA o] 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4, v
lo=8mA 0.39 0.5
Maximum Input
oo 1P N |ViN=Voc or GND +0.1 £1.0 +1.0 A
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lour=0uA 8.0 80.0 160.0 HA
’ per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
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KS54AHCT 166 - 8Bit Parallel-In/Serial-Out
KS74AHCT Shift Registers with Clear

AC ELECTRICAL CHARACTERISTICS (input t,, tr<2 ns), AHCT166

T.=25°C KS74AHCT KS54AHCT
a=
| | - Ta=—40°C to +85°C|T,=—-55°C to +125°C
Characteristic Symbol | Conditions’ | Vgc=5.0V Vec=5.0V£10% Vce=5.0V 10% Unit
Typ Min Max Min Max
Maximum Clock Frequency fmax 60 36 30 MHz
S'T‘g"’igagm Delay, toHL 10 17 20 | ns
H CL=50pF —
Propagation Delay, teLH 13 21 25 ns
CLK to Qu tPHL 13 21 25
CLR Low 8 12 15
Pulse Width tw ns
CLK High or Low 8 12 15
| SH/LD High . 8 12 15
Setup Time | o tore CLK!
SER before CLK? N 8 12 15
SU
CLK INH before .
before CLK# 8 12 18 ns
Data before SH/LD? 8 12 15
CLR Inactive
before CLK 8 12 5
SH/LD High
after CLK? 5 8 10
SER after CLK* 5 8 10
Hold Time |CLK INH after CLK? th 5 8 10 ns
Data after SH/LD? 5 8 10
CLR Active
after CLK? 5 8 10
Input Capacitance CiN 5 pF
Power Dissipation Capacitance* Cep pF

* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + lcc Vcc
t For AC switching test circuits and timing waveforms see section 2.
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168/169

Synchronous 4-Bit Up/Down
Decade and Binary Counters

FEATURES

L]

Fully Synchronous Operation for Counting and Pro-
gramming

Internal Look Ahead for Fast Counting

Carry Output for N-bit Cascading

Fully Independent Clock Circuit

Function, pin-out, speed and drive compatibility with
54/74ALS logic family '

Low power consumption characteristic of CMOS
High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

¢ Wide operating voltage range: 4.5V'to 5.5V

Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —-55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

U/5C1 \'/13:]vcc
ck 2 15 [J Rco
A s 1w das
s 4 130 q
cQs 12
b [Je 1
Ene Q7 10 ] BNT
GND (8 gam

DESCRIPTION

These synchronous presettable counters feature an internal
carry look-ahead for cascading in high-speed counting ap-
plications. The '168 is a decade counter and the '169 is
a 4-bit binary counter. Synchronous operation is provided
by having all flip-flops clocked simultaneously so that the
outputs change coincident with each other when so in-
structed by the count enable inputs and internal gating. This
mode of operation helps eliminate the output counting
spikes that are normally associated with asynchronous (rip-
ple clock) counters. A buffered clock input triggers the four
flip-flops on the rising (positive-going) edge of the clock
waveform. )

These counters are fully programmable; that is, the out-
puts may each be preset to either level. The load input cir-
cuitry allows loading with the carry-enable output of
cascaded counters. As loading is synchronous, setting up
alow level at the load input disables the counter and causes
the outputs to agree with the data inputs after the next clock
pulse. :

The carry look-ahead circuitry provides for cascading
counters for n-bit synchronous application without additional
gating. Instrumental in accomplishing this function are two
count-enable inputs and a carry output. Both count enable
inputs (ENP and ENT) must be low to count. The direction
of the count is determined by the level of the U/D input.
When U/D is high, the counter counts up; when low, it
counts down. Input ENT is fed forward to enable the carry
output. The ripple carry output (RCO) thus enabled will pro-
duce a.low-level pulse while the count is zero (all inputs
low) counting down or maximum (9 or 15) counting up.
This low-level overflow carry pulse can be used to enable
successive cascaded stages. Transition at ENP or ENT are
allowed regardless of the level of the clock input.

These counters feature a fully independent clock circuit.
Changes at control inputs (ENP, ENT, LOAD, U/D) that will
modify the operating mode have no effect on the contents
of the counter until clocking occurs. The function of the
counter (whether enabled, disabled, loading, or counting)
will be dictated solely by the conditions meeting the stable
setup and hold times.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices °
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to' Vcc and
ground.
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KS54AHCT Synchronous 4-Bit Up/Down
KS74AHCT 168/ 169 Decade and Binary Counters

LOGIC DIAGRAMS
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KS54AHCT

KS74AHCT

168/169

Synchronous 4-Bit Up/Down
Decade and Binary Counters

LOGIC DIAGRAMS (continued)
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pata)Bd b D - — — — — TS B e — - - =
INPUT e ———— o — — o — — — INP! ’___.., —————————————
e W T T - ¢ e - - —
[} ly e — — — — — — G— m— — — om— —
Y 0
o LML UL L. e L
" " [ I
— : :: . —t i
uBI L Uow ey I—
N 1
ENPand ENT |1 1! | e ENP and ENT 111 1
N [ oo [l i [
i NN e By N sy S Sy FRES 0 gy Yy B
Ge-d 1 — T : T
e N | I A S Q20 | E— [ S | —
[ ' [ ’ - ' ]
o P — 0T R —
] ] e ' \ o
Qoo L : i 1 Q.1 . P ——
) v T I} ) " [ 0
o ' P e a - il H :
REO__.4 o L] ' 1 RCO-—a ! l_l S v
d7ile 0 2; 2‘2.1 59 8 7 RERETE V20211 0 15 14 13
| ”—-COUNT UP—-I-INHlBlT-l }—count powN— Ll ”——-COUNT UP—+INHIBIT-| l—counr DOWN —
o) LOAD
llistrated above is the following sequence: llistrated above is the following sequence:
1. Load (preset) to BCD seven 1. Load (preset) to BCD seven
2. Count up to eight nine (maximum), zero, one, and two 2. Count up to eight nine (maximum), zero, one, and two
3. Inhibit " 3. Inhibit
4. Count down to one, zero (minimum), nine, eight, and seven 4. Count down to one, zero (minimum), nine, eight, and seven
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KS54AHCT
KS74AHCT

168/169

- Synchronous 4-Bit Up/Down
Decade and Binary Counters

FUNCTION TABLE

OPERATING MODE — __INPUTS__ OuTPUTS —
CLK uD ENP ENT LOAD Dn Qq RCO

* X X X | i L (1)

Parallel Load 1 X X X i h H 1)
Count Up t h | | h X Count Up (1)
Count Down t | | | h X Count Down (1)
t X h X h X Qn (1)

Hold t X X h h X an H

H=HIGH voltage level steady state

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

L=LOW voltage level steady state

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

X=Don't care

q=Lower case letters indicate the state of the referenced output prior t7 the LOW-to-HIGH clock transition

+=LOW-to-HIGH clock transition
NOTE:

1. The RCO is LOW when ENT is LOW and the counter is at Terminal Count Terminal Count Up is (HHHH) and Terminal

Count Down is (LLLL) for '169.

The RCO is LOW when ENT is LOW and the counter is at Terminal Count. Terminal Count Up is (HLLH) and Terminal

Count Down is (LLLL) for "168.

Absolute Maximum Raiings*

Supply Voltage Range Vcc, . ... ... —0.5V to +7V
DC Input Diode Current, lik

(Vi< =0.5VorV,>Vcc +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —=0.8V or Vo > Vgc +0.5V) . ... 20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vo<Vcc +0.5V) . ........ +35 mA

Continuous Current Through
VccorGND pins . ............... +125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, P4 . . . .. . 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vour .. OV to Vec
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, tr, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)
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'KS54AHCT . w L : Synchrohous 4-Bit Up/DoWh
KS74AHCT 168/ 169 ' Decade and Binary Counters

DC ELECTRICAL CHARACTERISTICS (Vec=5V+10% Unless Otherwise Specified)

T.=25°C KS74AHCT KS54AHCT
Characteristic (Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta= —55°C to +125°C|Unit
) Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vi 2.0 2.0 . 2.0 v
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 \")
- — ViN=Vi or Vi
lo= —4mA 4.2 3.98 3.84 3.7
ViN=Vin or Vi , '
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 | 0.5
Maximum Input )
Curront P N |{ViN=Vcc or GND +0.1 *1.0 *1.0 WA
Maximum Quiescent ViIN=Vcc or GND ;
Supply Current lcc lour=0RA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT168, AHCT169
: _250C KS74AHCT KS54AHCT
) R a __ Ta=—40°C to +85°C | T,= —55°C to +125°C
Characteristic Symbol | Conditions! | Vec=5.0V Veo=5.0V10% Veo=5.0V+ 10% Unit
Typ Min Max Min - Max
Maximum Operating Frequency fmax . 50 30 25 MHz
Propagation Delay, tPLH 19 28 32 ns
CLK to RCO torL 19 28 32
Propagation Delay, teLH 12 18 22 ns
CLK to Any Q t 12 18 22
- P CL=50pF
Propagation Delay, teLn 10 ) 16 19 ns
ENT to RCO tPHL 10 16 19
Propagation Delay, teLH 14 23 25 ns
U/D to RCO “temL 14 23 25
Pulse Duration,
CLK high or low b - 10 16 20 ns
Setup Time, A,B,CorD @ 9 15 20
Before CLK? ENP or ENT 12 20 25 ns
LOAD 9 15 20
u/D 9 15 .20 "
Hold Time, — '
Data after CLK? ) tn 3 0 0 ns
Input Capacitance CiN 5 pF
Power Dissipation Capacitance* Cpp . pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
T For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT

KS74AHCT 17 3 4-Bit D-Type Registers with 3-State Outputs

FEATURES

* Gated output control lines for enabling or disabling
the outputs

Fully independent clock for operation in parallel-load
or hold modes

For application as bus buffer registers

Function, pin-out, speed and drive compatibility with
54/74ALS logic family

Low power consumption characteristic of CMOS

* High-Drive-Current outputs:

loL =24 mA @ VoL =0.5V for direct bus interface
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

* Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: -40°C to +85°C

KS54AHCT: —-55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

v vw:lvoc
nOo2 15 [JcLr
1 [s 14810
2q [J4 13[J 20
3a [Js 12%39
4056 11[J 40
ok L}7 10 G2
ano [ 8 s [G1

DESCRIPTION

These 4-bit registers contain D-type fiip-flops with 3-state out-
puts, capable of driving highly-capacitive or low-impedance
loads. This provides the device with the capability of be-
ing connected directly to and driving the bus lines in a bus-
‘organized system without need for interface or pull-up com-
ponents.

Gated enable inputs are provided for controlling the entry
of data into the flip-flops. When both data-enable inputs
are low, data at the D inputs are loaded into their respec-
tive flip-flops on the next positive transition of the buffered
clock input. Gated output control inputs are also provid-
ed. When both are low, the normal logic states of the four
outputs are available for driving the loads or bus lines. The
outputs are disabled independently from the level of the
clock by a high logic level at either output control input.
The outputs then present a high impedance and neither
load nor drive the bus line. Detailed operation is given in
the function table.

To minimize the possibility that two outputs will attempt to
take a common bus to opposite logic levels, the output con-
trol circuitry is designed so that the average output disable
times are shorter than the average output enable times.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

; Input Output
CLR CLK tha Ena_ble Data Q
G1 G2 D
H X X X ;X L
L L X X X Qo
L t H X X Qo
L t X H X Qo
L t L L L L
L t L L H H

‘When either M or N (or both) i$ (are) high the output is disabled
to the high-impedance state; however sequential operation of the
ﬂiprflops is not affected.
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ﬁggzﬁng; 17 3 ~ 4-Bit D-Type Registefs with 3~State\ OUtpUts

* LOGIC DIAGRAM

)
OUTPUT | M——
.CONTROL { N%}
DATA i hf)_J_\Dh—‘ ° ¢ J
1D =
1 > cik
. i - @)
oara |81 2 ¢ a
">°_‘ CLR
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. (10) i
DATA 2D () 0 e J
B o> CLk
(4)
Q 2Q
(]
CLK CLR
(12) D Q ‘—I
DATA 3D
1 ‘ CLK
()
Q 3Q
CLR
(11) D Q —J
DATA 4D —:: :j:
. > cLk
_ (]
, ap—o——1a
: CLR
(15) o
CLR {>o- B
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KS54AHCT
KS74AHCT

17 3 4-Bit D-Type Registers with 3-State Outputs

Absolute Maximum Ratings*

Supply Voltage Range Veg, .. ... .. —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< —=0.5VorV,>Vce +0.5V) .. ... +20 mA
DC Output Diode Current, lok

(Vo < —0.8V or Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5Vv) . ...... .. +70 mA
Continuous Current Through

VccorGND pins . .. ............. +250 mA

Storage Temperature Range, Tsyg . . . —65°C to +150°C
Power Dissipation Per Package, Pyt 500 mW

* Absolute Maximum Ratings are those values .beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

T Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vout . . OV to Vce
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t;, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTR'CAL CHARACTERISTICS (Vec=5V*10% Unless Otherwise Specified)

=g SAMSUNG SEMICONDUCTOR

T, =250C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C| Ta= -55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level v
Input Voltage Vi 2.0 2.0 2.0
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v
. i VIN=Vin or ViL
g:;"';‘:"\}o'?t'ghe"eve' Vou | lo=—20uA  |Voc|Voc —0.1 Vee —0.1 Voe —0.1 v
P ge lo=—6mA  |4.2| 3.98 3.84 3.7
VIN=ViH or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=12mA 0.26 0.33 0.4 Y
lo=24mA 0.39 0.5
Maximum Input
Coront IN  |Vin=Vcc or GND +0.1 #1.0 *1.0 WA
. Output Enable
r::,::u: Ca'r‘?::f loz | =Vm +0.5 +5.0 +10.0 A
ge Lul Vout=Vcc or GND
Maximum Quiescent Vin=Vcc or GND 0.0 160.0 A
- |Supply Current lec lour=0uA - 8.0 80. ) H
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc | other Inputs: 2.7 2.9 3.0 mA
Current . at Vcc or GND
lour=0uA
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KS74AHCT

/ 3 4-Bit D-Type Registers with 3-State Out‘pu'yts"

AC ELECTRICAL CHARACTERISTICS (input t, t<2 ns), AHCT173

T.=25°C KS74AHCT KS54AHCT
.=
. . _ Ta= —40°C to +85°C|Ta=—55°C to +125°C
Characteristic Symbol Conditions' Vee=5.0V Vec=5.0V£10% Vec=5.0V= 10% Unit
Typ* Min Max Min Max
Maximum Clock Frequency | fmax 50 30 25 MHz
touyy |CL=50PF 13 21 25
Propagation Delay, C_L=150pF 16 26 31
CLK to any Q ns
to | CL=50PF 113 21 25
PHL |G =150pF 16 26 31
Propagation Delay, 4 C_=50pF 15 25 "30 ns
CLR to any Q PHL1CL=150pF 18 30 36
i CL=50pF | 12 | 20 24
Output Enable Time, FzH CL=150pF| 15 25 30
Mor Nto any Q RL=1kQ ns
4 CL=50pF 12 20 24
‘ PaL CL=150pF| 15 25 30
Output Disable Time, trHzZ RL=1kQ, CL=50pF 10 17 20 ns
Mor Nto any Q trz 10 17 20
grLfoHigh ‘ 7 12 15
Pulse Width ow tw ns
CLR High 7 12 15
G1 and G2 8 15 20
Setup Time, |pata t 7 12 15
before CLK? CLR Su ns
T 7 12 15
Inactive
Hold Time G1 and G2 t -3 0 0 ns
After CLK? Data, -3 ] 0
Input Capacitance Cin 5 pF
Output Cipacitance Cout |Output Disabled 10 pF
Power Dissipation
Capacitance* Cro | pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + lcc Vec.
t For AC switching test circuits and timing waveforms see section 2.-
188
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Keraancr 174175

Hex/Quad D-type Flip-Flops
with Clear

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family

* Low power consumption characteristic of CMOS

* High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

* Wide operating voitage range: 4.5V to 5.5V

* Characterized for operation over industrial ‘and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C

e Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATIONS

174
cR 1 ~ 16 [ Voo
1] 2 15 [Jea
D[] 3 14 ] 6D
0[] 4 13 [J s0
2a[] s 12 [ sa
ap[] e 11 [] 4D
3 7 10[J4Q
ano[] 8 9 [J ck

175
1w i ~ 16 [ Vee
a2 15[] 4q
s 14[] 40
i []a4 13[J 40
0[5 12[]3p
20 e 11 [] 3G
27 10 [Jsa
ano[ 8 9 [J ok

DESCRIPTION

The '174 contains six, and the '175 contains four D-type
filp-flops all sharing a common clock and a common clear.
The 174 features single nail outputs for every flip-flops
whereas the 175 has complementary outputs.

Information at the D inputs meeting the setup time re-
quirements is transferred to the Q outputs on the positive-
going edge of the clock pulse. Clock triggering occurs at
a particular voltage level and is not directly related to the
transition time of the positive-going pulse. When the clock
input is at either the high or low level, the D input signal
has no effect at the output.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

(Each Flip-Flop)

Inputs Outputs
CLR CLK D| Q af
L X X|L H
H % H|H L
H t Lt H
H L X |Q Qo
175 only
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Keseanet 1741175

Hex/Quad D-type FI:p-FIops
with Clear .

LOGIC DIAGRAMS

174
(3)

i O————D Q

)
20 O

—af> CLOCK

CLEAR

(2)

—1

D Q

e
30 O

Q> CLOCK

CLEAR

(6)

7

1"
c( )

D Q

Q> CLOCK

CLEAR

(7)

T

1
sp o2

D Q

> cLOCK

CLEAR

(10)

L7

14
002

P> cLock

CLEAR

D Qr

(12)

7

cn.xoie)—-bc

D Q
QL CLOCK

CLEAR

(15)

1

EEhoLl-CDo—

| T

—o0 20

——O0 3Q

——O 6Q

175
(4) = @
10 O~——————{D afp—o1Q
——Q> CLOCK ‘
(3)
' ) 12
CLEAR
(5) (7)
20 O D Qp—0 2a
0> CLOCK
()
op—o0 20
CLEAR
12 (10
30 O a2 D Q -—)oso
o> cLock
(11)
« gf—o 3
CLEAR
(13) ' (15)
PLI D al—o 4
9)
CLK o—(LDc q> cLock
' (14)
G}—o0 4a
CLEAR
(1)
R o—cDo—#—lT
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KS54AHCT
KS74AHCT

174/175

Hex/Quad D-type Flip-Flops
with Clear

Absolute Maximum Ratings*

Supply Voltage Range Vee, ... .. .. —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5VorV,>Vec +0.5V) . .... 20 mA
DC Output Diode Current, lok

(Vo < —=0.5Vor Vo > Vcc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(=0.5V< Vo< Vgc +0.5V).......... +35 mA
Continuous Current Through

VeccorGND pins . .. .......... ... +125 mA

Storage Temperature Range, Tgtg. . . —65°C to +150°C
Power Dissipation Per Package, Pqt 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

T Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vce 4.5V to 5.5V
DC Input & Output Voltages*, Vi, Vout .. OV to Vcc
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t;, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (Vcc=5Vx10% Unless Otherwise Specified)

T.225°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta=-55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level
: . Vv
Input Voltage ViL 0.8 0:8 0.8
- L ViN=ViH or ViL
T Lol Vow | lo=-204A Voo |Vog —0.1 Vee —0.1 Vee —0.1 v
P g lo=—4mA  |4.2| 3.98 3.84 3.7
ViN=Vjn or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 Y
lo=8mA 0.39 0.5
Maximum Input
Comomt P I [ViN=Vcc or GND +0.1 +1.0 +1.0 WA
Maximum Quiescent ViIN=Vcc or GND 80.0 160.0 A
Supply Current lec louT=0pA 8.0 : : K
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc | other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
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KS54AHCT 1 74 /1 75 Hex/Quad D-type FIlp-FIops

KS74AHCT with Clear .
AC ELECTRICAL CHARACTERISTICS (input t;, t<2 ns), AHCT174, AHCT175
KS74AHCT . KSS4AHCT
choractoristic - svmbol| Conditions | v e o ny |Ta= =40°C to +85°C |Ta= ~55°C to +125°C| |
aracteristic ymbol| ConditionsT | Voc =S. Vee=5.0V10% Vee=5.0Vx 10% .
Typ Min Max Min Max
Maximum Clock Frequency fmax 70 50 40 MHz
Propagation Delay, ) teLH 11 17. 20 ns
ClKtoQor Q tpHL | CL=50pF 11 17 20
Propagation Delay, ‘ teLH 12 21 25 ns
CLRtoQorQ trHL 12 21 25
Setup Data ¢ 6 10 15 ns
Time before CLK? | GLR Inactive U 4 6 8
Hold Time, C
Data after CLK? tn 3 0 0 ns
Pulse CLK High or Low t 6 10 15 ns
" —_— 1 W
Width CLR Low 6 10 15 -
Input Capacitace CiN 5 pF
Power Dissipation Capacitance* Cpp pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
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KS74AHCT

181

Arithmetic Logic Unit/
Function Generator

Preliminary Specifications
FEATURES

Arithmetic operating modes:
Addition
Subtraction
Shift operand A one position
Magnitude comparison
Plus 12 other arithmetic operations
Logic function modes:
Exclusive-OR
Comparator
AND, NAND, OR, NOR
Plus 10 other logic operations
Full look-ahead for high-speed operations
on long words

Function, pin-out, speed and dnve compatibility with
54/74ALS logic family

Low power consumption characteristic of CMOS
High-Drive-Current Outputs:
lo.=8mA @ VoL=0.5V
Inputs and outputs interface directly wnh TTL NMOS
and CMOS devices

(

* Wide operating voltage range: 4.5V to 5.5V
® Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: -40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

The '181 is an Arithmetic Logic Unit (ALU)/Function
Generator that performs 16 binary arithmetic operations
on two 4-bit words as shown in table 1 and 2. These opera-
tions are selected by the four functions select lines (SO,
S1, S2, S3) and include addition, subtraction, decrement
and straight trarisfer. When performing arithmetic manipula-
tions, the internal carries must be enabled by applying a
low level voltage to the mode control input(M). A full carry
look-ahead scheme is made available in these devices for
fast, simultaneous carry generation by means of 2 cascade-
outputs (P and G) for the 4-bits in the package. When us-
ed in conjunction with AHCT182, high-speed arithmetic
operation can be performed. The typical addition times
shown in table below illustrates how little is required for
addition of longer words when full ‘carry look-ahead is
emploved.

If high speed is not important, a ripple-carry input (C,) and
a ripple-carry output (C,+4) are available. However, the
ripple-carry delay has also been minimized so that arithmetic
manipulations for small lengths can be performed without
external circuitry. '

The 181 will accommodate active-high or active-low data,
if the pin designations are interpreted as shown below.

Subtraction is accomplished by 1’s complement addition
where the 1’s complement of the subtrahend is generated
internally. The resultant output is A-B-1, which requires and
end-around or forced carry to provide A-B.

The '181 can also be utilized as a comparator. The A=B
output is internally decoded from the function outputs (FO,
F1, F2, F3) so that when two words of the equal magnitude
are applied at the A and B inputs, it will assume a high level
to indicate equality (A=B). The ALU should be in the sub-
tract mode with C,=H when performing the comparison.
The A=B output is open-drain so that it can be wire-AND
connected to give a comparison for more than four bits.
The carry output (Cn+4) can also be used to supply
relative magnitude information. Again, the ALU should be
placed in the subract mode by placing the function select
input 83, 82, S1, SO at L,H,H,L respectively.

These circuits have been designed to not only incorporate
all of the designer’s requirements for arithmetic operations,
but also to provide 16 possible functions of two boolean
variables without the use of external circuitry. These logical
functions are selected by use of the four function select
inputs (S0, S1, S2, S3) with the mode control input (M)
at a high level to disable the internal carry.

The 16 logic functions are detailed in Tables 1 and 2 and
include exclusive-OR, NAND, AND, OR and NOR functions.

13| 7

Pin number 2 1 2312221 ]20(19 |18 | 9 |10 | 11 16 15 | 17

Active-Low Data (Table1) | Ao |Bo | A1 | By | A2 | B2 |A3 | Ba |Fo | Fy |F2 |Fa |[Ca|Catd4 | P | G

Active-High Data (Table 2)| Ao {Bo | A1 | Bi | A2 | Bz | As | Bs |[Fo | F1 | Fa | F3 [Cn [Cntd | X | Y
193
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KS54AHCT |
KS74AHCT 181

Arithmetic Logic Unit/
Function Generator

ALU SIGNAL DESIGNATION

The 181 can be used with the signal designations.
The logic functions and arithmetc operations obtained with
signal designations as in Table 1.

These devices provide speeds and drive capability

equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels

LOGIC DIAGRAM

allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.
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KS54AHCT 181

_Arithmetic Logic Unit/

KS74AHCT Function Generator
O Table 1
Selection Active-Low Data
M=H M = L; Arithmetic Operations
Log.c CnSL C,.=H
3 s2 $1 S0 Functions (no carry) (with carry)
L L L L F=A F=A Minus 1 F=A
L L L H F=AB F=AB Minus 1 F=AB
L L H L F=A+B F=AB Minus 1 F=AB
L L H H F=1 F=Minus 1 (2's Comp) F=Zero
L H L L F=A+B F=APlus (A + B) F=A Plus (A + B) Plus 1
L H L H F=B F=AB Plus (A + B) F=AB Plus (A + B) Plus 1
L H H L F=A®B F=A Minus B Minus 1 F=A Minus B
L H H H F=A+B F=A+B F=(A + B) Plus 1
H L L L F=AB F=APlus (A + B) F=APlus (A + B) Plus 1
H L L H F=A®B F=A Plus B F=A Plus B Plus 1
H L H L F=B F=AB Plus (A + B) F=AB Plus (A + B) Plus 1
H L H H F=A +B F=(A + B) F=(A + B) Plus 1
H H L L F=0 F=A Plus A* F=A Plus A Plus 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 Pius A Plus 1
H H H H F=A F=A F=A Plus 1
O Table 2
Selection Active-High Data
: M=H M = L; Arithmetic Operations
Logic Cn=L Cn=H
& s2 §1 S0 Functions (no carry) (with carry)
L L L L F=A F=A F=APlus 1
L L L H F=A+B F=A+B F=(A + B) Plus 1
L L H L F=AB F=A+B F=(A + B) Plus 1
L L H H F=0 F=Minus 1 (2’s Comp) F=Zero
L H L L F=AB F=A Plus AB F=A Plus AB Plus 1
L H L H F=B F=(A + B) Plus AB F=(A + B) Plus AB Plus 1
L H H L F=A®B F=A Minus B Minus 1 F=A Minus B
L H H H F=AB F=AB Minus 1 F=AB
H L L L F=A +B F=A Plus AB F=A Plus AB Plus 1
H L L H F=A®B F=A Plus B F=A Plus B Plus 1
H L H L F=B F=(A + B) Plus AB F=(A + B) Plus AB Plus 1
H L . H H F=AB F=AB Minus 1 F=AB
H H L L F=1 F=A Plus A" F=A Plus A Plus 1
H H L H F=A+B F=(A + B) Plus A A=(A + B) Plus A Plus 1
H H H L F=A +B F=(A + B) Plus A F=(A + B) Plus A Plus 1
H H H H F=A F=A Minus 1 F=A

* Each bit is shifted to the next more significant position
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181

Arithmetic Logic Unit/
Function Generator

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vcg, ... .. .. -0.5V to +7V
DC Input Diode Current, li

(Vi< =058VorV,>Vce +0.5V) ... .. +20 mA
DC Output Diode Current, lok )

(Vo < =0.5V or Vo > Vcc +0.5V) .. .. 220 mA
Continuous Output Current Per Pin, I

(-0.8V<Vo<Vcc +0.5V) ......... +35 mA
Continuous Current Through

VeccorrGND pins . ............ ... 125 mA
Storage Temperature Range, Tstg. . . —65°C to +150°C
Power Dissipation Per Package, Pqt . ... .. 500 mw

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mwW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vce 4.5V to 5.5V

DC Input & Output Voltages*, Vin, Vout .. OV to Vcc

Operating Temperature .

Range KS74AHCT: —40°C to +85°C

{KS54AHCT: —55°C to +125°C

Input Rise & Fall Times, ti, t; Max 500 ns

* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (Voc=5V+10% Unless Otherwise Specified)

T.=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta= ~55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \"
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 Vv
. " ViIN=ViH or Vi
g:l';:?“:"\} (;"'gg;"e"e' Vou | lo=—204A |Voc|Vee —0.1 Ve 0.1 Vee —0.1 v
“lo=—4mA 42| 3.98 3.84 3.7
ViN=ViH or Vi
Maximum Low-Level Vi lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
= + + +
Current (™ Vin=Vcc or GND +0.1 +1.0 +1.0 uA
Maximum Quiescent ViN=Vcc or GND
Supply Current 156 |our=0eA 8.0 80.0 160.0 HA
per input in
Additional Worst V)=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
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181

Arithmetic Logic Unit/

KS74AHCT Function Generator
INPUT PAIRS HIGH/NOT HIGH TEST TABLE
FUNCTION INPUTS: S2=M=45V, S0=S1=83=0V
INPUT OTHER INPUT OTHER DATA INPUTS OUTPUT OUTPUT
PARAMETER | UNDER SAME BIT UNDER | WAVEFORM
TEST | APPLY 4.5V | APPLY GND | APPLY 4.5 V | APPLY GND TEST
Remainin Remainin
LL Ai Bi None _ 9 _ na P In-Phase
tPHL A, Cn B
teLH Bi A None Re_n:naining Remiining P In-P
tPHL B, Cn A
tPHL A Bi None Remaining Remilnlng Cotd Out-of-Phase
teHL A, Cn B
e Bi A None Remaining | Remaining | .4 | Out-of-Phase
tPHL B, Cn A
PARAMETER MEASUREMENT INFORMATION
SUM MODE TEST TABLE
FUNCTION INPUTS: S0=S3=4.5V, $1=82=M=0V
INPUT OTHER INPUT OTHER DATA INPUTS OUTPUT OUTPUT
PARAMETER | UNDER SAME BIT UNDER | WAVEFORM
TEST | APPLY 4.5V | APPLY GND | APPLY 4.5 V | APPLY GND TEST
ten A Bi None Rf"‘a'"'fg Cn Fi In-Phase
tPHL : Aand B
teu Bi A None Remaining Cn i In-Phase
teHL A and B
o Ai Bi None None _Remanflng P In-Phase
tPHL A and B, Cp,
X Remainil —
toun Bi Ai None None _ emaxﬂmg P In-Phase
tPHL A and B, Cy :
kall Ai None Bi Hemilmng Re_n—'lalnlng G In-Phone
tPHL B A, Cn
teL Bi None A Remaining | Remaining. | & In-Phase
tPHL B A Cn
UL Cn None None ﬁ' Al Any F In-Phase
teHL A B or Cnt4
tPLH A None B Remilnlng ReTalmng Cotd Out-of-Phase
tPHL B A, Cp
tPLH B None A Remilnln Re:nalnlng Cota Out-of-Phase
tPHL B A, Cn
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KS54AHCT Arithmetic Logic Unit/

181

KS74AHCT Function Generator
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT181
T, =25°C KS74AHCT KSS4AHCT
. s Ta=-40°C to +85°C| T,= ~55°C to +125°C
Characteristic Symbol Conditionst Vee=5.0V Voo =5.0V=10% Vee=5.0V% 10% Unit
CL=50pF Typ Min Max Min Max
Propagation Delay, teH mM=0v, 8 14 17 ns
Cn to Cr+4 tpye |SUmM or Diff Mode 8 14 17
Propag'aﬁon Delay, trin | M=S1=82=0V 16 24 29 ns
AorBtoChta tpy, | SO=83=4.5V 16 24 29
Propagation Delay, TeH | M=S0=83=0v | 17 25 30 | s
AorBtoCht4 tou, | S1=82=4.5V 17 25 30
Propagation Delay tPLH | M=S1=82=0V 17 25 30 ns
AorBto G toy | S0=83=4.5V 17 25 30
Propagation Delay trn | M=S0=83=0v | 17 25 30 ns
ARorBtoG tow, | S1=S2=4.5V 17 25 30
Propagation Delay trtn | M=S0=83=0v | 15 23 27 ns
AorBtoP ton, | S1=52=4.5V 15 23 27
Propagation Delay trn |M=St=82=0v| 16 24 29 ns
AorBtoP tpu. | SO=S3=4.5V 16 24 29
Propagation Delay tPlH | M=S1=82=0V 20 29 35 ns
AorBtoF to, | SO=83=4.5V 20 29 35
Propagation Delay trtn | M=S0=83=0v | 19 27 32 ns
AorBtoF tpyL | S1=852=4.5V 19 27 32
Propagation Delay teLH M=4.5V 16 24 29 ns
AorBtoF; tprL 16 24 29
Propagation Delay tPz | M=S0=S3=0V 19 27 .32 ns
AorBto A=B tpz. | S1=S2=4.5V 16 24 29
Propagation Delay tPLH 15 23 24 ns
Chtoany F trPHL 15 23 27
Input Capacitance Cin 5 pF
Power Dissipation Capacitance*| Cpp pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
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Arithmetic Logic Unit/

KS74AHCT Function Generator
PARAMETER MEASUREMENT INFORMATION
LOGIC MODE TEST TABLE
FUNCTION INPUTS: S1=52=M=4.5V, S0=53=0 V
INPUT OTHER INPUT OTHER DATA INPUTS OUTPUT | OUTPUT
PARAMETER | UNDER SAME BIT UNDER | WAVEFORM
TEST | APPLY 4.5V | APPLY GND | APPLY 4.5V | APPLY GND | TEST
— - R inil -
ton Ai Bi None None emaining Fi Out-of-Phase
tPHL K and B, Cn
ten Bi Ai None None _Remang Fi Out-of-Phase
teHL A and B, C,
INPUT BITS EQUALINOT EQUAL TEST TABLE
FUNCTION INPUTS: S0=S3=M=4.5V, $1=82=0 V
INPUT OTHER INPUT OTHER DATA INPUTS OUTPUT |  OUTPUT
PARAMETER | UNDER SAME BIT UNDER | WAVEFORM
TEST | APPLY 4.5V | APPLY GND | APPLY 4.5V | APPLY GND | TEST
teu Ai Bi None —Remang None P Out-of-Phase
tPHL A and B, C,
— - R inif —
toun Bi A None _hemaining None B Out-of-Phase
tPHL A and B, Cn
ten Ai None Bi Remaining None P In-Phase
tPHL A and B, C,
t - Remaini —
PLH Bi None A _remaining None 2 In-Phase
tPHL A and B, Cp
t _ ini
PLH Ai Bi None _Fiema_rjmg None Cht4 In-Phase
teHL A and B, Cp
: - - F—
PLH Bi Y None _nemaining None Cotd In-Phase
tPHL Aand B, Cp
: - —
PLH A None Bi Remaining None Cnt4 | Outof-Phase
tPHL A and B, Cp
: —
PLH Bi None A _Remaining None Cot+4 | Outof Phase
tPHL A and E, Cn
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Arithmetic Logic Unit/

KS54AHCT
18 1 Function Generator

KS74AHCT

DIFF MODE TEST TABLE
FUNCTION INPUTS: S1=82=4.5V, 80=83=M=0V

PR
X
‘.62!’4}‘;9

£

=§§ SAMSUNG SEMICONDUCTOR

INPUT OTHER INPUT OTHER DATA INPUTS OUTPUT OUTPUT
| PARAMETER | UNDER SAME BIT UNDER | WAVEFORM
TEST | APPLY 4.5V | APPLY GND | APPLY 4.5 V | APPLY GND TEST
— — Remainin: Remainin — .
teu A None Bi aning maining Fi - In-Phase
tPHL A B, Cn
t — R ini Ri ini -
PLH Ai None emimlng e:natmng Fi Qut-of-Phase
tPHL A B, Cn
t Remainin —
PLH None Bi None _ Tl 9 P In-Phase
tPHL A and B, Cp
t - Remaini —
PLH Ai None None _ n_mg P Out-of-Phase
tpHL A and B, Cp
|f - Remainin —
PLH Bi None None _ _ 9 G In-Phase
tPHL A and B, Cn
tPLH - Remainin =
PLH None Ai None _ _ 9 G Out-of-Phase
tPHL A and B, C
tpLH - Remaining Remaining .
None Bi _ _ A=8B In-Phase
tPHL A B, Cn
tLH — Remaining Remaining
Ai None _ . A=B Out-of-Phase
teHL A B, Cq
Al C
teun None None _ _ None nt4 In-Phase
teHL Aand B orany F
t — ) ini
AL Bi None None Remaining | 14 | Outof-Phase
teHL A, B, Cn
t _ Remain
PLH None Ai None emaining | o +4 In-Phase
tPHL A, B, C,
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KS74AHCT 182

Look Ahead Carry Generator

FEATURES

e Compatible Carry Functions for direct ALU con-
nection
e Cascadable to perform look-ahead across n-bit
adders.
e High output current drive: lo.=8mA @ VoL= 0.5V
Low power consumption characteristic of CMOS
Direct interface capability to TTL, NMOS and CMOS
devices
Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: -40°C to +85°C
KS54AHCT: -55°C to +125°C
. Pqelmgo options include plastic ‘‘small outline’’
- packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

The '182 is a high-speed, look-ahead carry generator,
capable of anticipating a carry across four binary adders
or group of adders. These devices can be cascaded to
perform full look-ahead across n-bit adders. Carry,
generate-carry, and propagate-carry functions are provided
as shown in the pin designation table.

When used in conjuction with the AHCT 181 arithmetic logic
unit, these generators provide high-speed carry look-ahead
capability for any word length. Each 182 generates the
look-ahead (anticipated carry) across a group of four ALUs
and, in addition, other carry look-ahead circuits may be
employed to anticipate carry across sections of four look-
ahead packages up to n-bits. The method of cascading cir-
cuits to perform multi-level look-ahead is illustrated under
typical application data.

Carry input and output of the ALU’s are in their true from,
and the carry propagate (P) and carry generate (G) are in
negated form; therefore, the carry functions (inputs, out-
puts, generate, and propagate) of the look-ahead

- generators are implemented in the' compatible forms for

direct connection to the ALU. Reinterpretations of carry
functions, as explained on the 181 data sheet are also ap-
plicable to and compatible with the look-ahead generator.
Logic equations for the 182 are:

g Vee
P2 P2
m0s &2 Cn+x=GO0 + PO Cn
o0 « G, Cn+y=G1 + P1 GO + P1 PO Cn
w=0s o Cn+z=G2 + P2 G1 + P2 P1 GO + P2 P1 POCn
r[]e Cosy G=G3 + P3 G2 + P3P2 Gl + P3 P2 P1 GO
P [ P=P3P2P1 PO .
aNno[] 8 Cotz
PIN DESIGNATIONS
Designation Pin No Function
G0,G1,G2,G3 3,1,14,5 | Active Low Carry Generate Inputs
PO,P1,P2,P3 4,2,15,6 | Active Low Carry Propagate Inputs
Cn 13 Carry Input, Active HIGH
Cn+x, Cn+y, Cn+z 12,11,9 Carry Outputs
G 10 Active Low Carry Generate Output
P 7 Active Low Carry Propagae Output
*Vee 16 Supply Voltage
GND 8 Ground
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KS54AHCT

182

FUNCTION TABLES
FOR G OUTPUT
INPUTS OUTPUT
G3 G2 Gt GO P3 P2 P )
L X X X X X X L
X L X X L X X L
X X L X L L X L
X X X L L L L L
All other combinations H

FOR P OUTPUT

FOR Cp,+ x OUTPUT

.INPUTS  |OUTPUT INPUTS OUTPUT
P3P2P1PO| P GO PO Cp| Cnt x
L L L L L L X X ‘H

All other H X L H H
combinations All other L

combinations
Cn+y OUTPUT
INPUTS OUTRUT

G1 GO P11 PO G, Cn+y

L X X X X H

X L L X X H

X X L L H H

All other combinations L
- Cn+z OUTPUT
INPUTS OUTPUT
G2 Gt GO P2 P1 PO C, Cn+z

L X X X X X X H

X L X L X X X H

X X L L L X X H

X X X L L L H H

All other combinations L

H = high-level, L = low level, X = don’t care
Any inputs not shown in a given table are don’t care
with respect to that output.

Look Ahead Carry Generator

LOGIC DIAGRAM

N\ (7) F
= I
—
(10) [
‘ b
B3 (8)
G3 (5 1
P2 (15)
G2 (19
-
= e,
B2
111) 1
12
Go (3) 1 :
c, (13) -

Figure; THE *182 IN A 64-BIT LOOK-AHEAD CARRY CIRCUIT

GO PO Cosx
’_{C..

182

G1P1Cn+y G2|P2 Ci+: G3 P3
G P

l GO PO Cogx

G-
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182

Look Ahead Carry Generator

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vcg, .. ... .. —-0.5V to +7V
DC Input Diode Current, Iik
(Vi< =0.5Vor V> Ve +0.5V) ... .. +20 mA
DC Output Diode Current, lok
(Vo < —=0.5V or Vg > Vg +0.5V) . . .. +20mA
Continuous Output Current Per Pin, lo
(—0.8V<Vo<Vcc +0.5V) .. ... .. .. +35 mA
Continuous Current Through .
VeccorGND pins ................ *+125 mA

Storage Temperature Range, Tstg. . . —65°C to +150°C
Power Dissipation Per Package, Pyt 500 mw
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

T Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
_ Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc 4.5V to 5.5V

DC Input & Output Voltages*, Vi, Vour . . OV to Vcc

Operating Temperature

Range KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Input Rise & Fall Times, tr, t Max 500 ns

* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Uniess Otherwise Specified)

T, =25C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions 2= Ta=—40°C to +85°C|Ta = —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level 20 v
Input Voltage Vi 2.0 2.0 :
Maximum Low-Level
. 0.8 v
Input Voltage Vi 0.8 0.8
. " ViN=ViH or ViL
g";‘ml:r\r.} l-:t'gh.l-eve' Vou lo=—20uA Vee|Vee —0.1 Vee —0.1 Vce ~0.1 v
uiput Vollage lo=—4mA |42 3.98 3.84 3.7
ViN=Vin or Vi
Maximum Low-Level v lo=20pA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input - + + +1.0
Gurrent IN ViN=Vcc or GND +0.1 +1.0 . MA
. Output Enable
'L"a’:"'”'"ca’smf loz | =V +0.5 +5.0 £10.0 WA
eakage Curren Vour=Vcc or GND
Maximum Quiescent ViIN=Vcc or GND
8.0 80.0 160.0
Supply Current lec lour=0uA A
per input pin
Additional Worst Vi=2.4V :
Case Supply Alce {other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lout=0uA
\
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Look Ahead Carry Generator

AC ELECTRICAL CHARACTERISTICS (Input t,, t<2 ns), AHCT182

Tezc e #8570 T, - 53%0 to #1289
Characteristic ' §ymbol Conditionst Vee=5.0V .Vcc- 5OV £10% * Voo=5.0V£ 10% Unit
Typ Min Max Min |, Max
Propagation Delay, tPLH CL=50pF 12 20 ‘24 ns
Pi or Gi to Cn+xCn+y, Cn+z tPHL 12 ) 20 24
Propagation Delay, | _teH CL=50pF 12 20 24 ns
PiorGito G tPHL 12 20 24
Propagation Delay, tPLH CL=50pF 15 . 21 26 ns
Cn t0 Cn+x, Cn+y, Cn+z tPHL 15 21 26
Propagation Delay L | g =50pF LA 18 21 ns
Pito P terL 11 18 21
Input Capacitance Cin ‘5 pF
Power Dissipation Capacitance*| Cpp pF

* Cpp determines the no-load dynamic power dissipation: Pb=Cpp Vcc? f + Icc Vee.
t For AC switching test circuits and timing waveforms see section 2.
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Dual Carry-Save Fuli Adders

FEATURES

For use in high-speed wallace-tree summing

Fast addition operation

Low power consumption characteristic of CMOS
High output current drive: lo.=8mA @ VoL=0.5V
Direct interface capability with TTL, NMOS and
CMOS devices
‘Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to + 85°C

KS54AHCT: —55°C to +125°C
* Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

The '183 is a dual full adder features an individual carry
output from each bit for use in multiple-input, carry-save
techniques to produce the true sum and true carry out-
puts with no more than 2 gate delays.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vgc and
ground.

LOGIC DIAGRAM

AL ~ 147 Vee c—l~>=
ne [ 2 1B A @11)
B.[s 12[] B, B—l—‘>=
¢4 nBe 3,12)
Cu[]s 1007 € A-l—p-f
s e sl Jnc 1.13) ol Al A
eno (7 8[]s.
(6.8) (5.10)
s co
FUNCTION TABLE
(Each Half)
Inputs Output

A B [+ S Co

L L L L L

H L L H L

L H L H L

L L H H L

H H L L H

H L H L H

L H H L H

H H H H H
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Dual Carry-Save Full Adders

Absolute Maximum 'Ratlngs*

Supply Voltage Range Vce, . ... ... -0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5Vor V; >Vcg +0.5V) ..... +20 mA
DC Output Diode Current, lox

(Vo < —0.5V or Vo > Vgg +0.5V) . ... £20 mA

Continuous Output Current Per Pin, lo
(-0.5V<Vo<Vcc +0.5V) . ........ +70 mA
Continuous Current Through
Vce or GND pins +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pyt ‘500 mwW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation

of the device at or beyond them is not implied. Long ex-

posure to these conditions may affect device reliability.
T Power Dissipation temperature derating:

Plastic Package (N): —12mW/°C from 65°C to 85°C

Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout -. . OV to Vcc
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KSS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t;, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

.DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

. T, =25°C KS74AHCT KSS4AHCT
Characteristic (Symbol| Test Conditions *- Ta= —40°C to +85°C|Ta= ~55°C to +125°C|Unit
) Typ Guaranteed Limits '
Minimum High-Level 2.0 v
Input Voltage Vi 20 2.0 )
Maximum Low-Level
. .8 Vv
Input Voltage Vi 0.8 08 0
. ViN=ViH or V|
Output Vortaga | Vou " o= ~20uA  |Veg|Voo =0.1 Vec =0.1 Vec 0.1 v
u'p g lo=—4mA  |4.2| 3.98 3.84 3.7
VIN=ViH or ViL
Maximum Low-Level ) lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input - +1.0
Current IN  |ViIN=Vcc or GND - 0.1 +1.0 . uA
Maximurh Quiescent Vin=Vcc or GND 2.0 40.0 A
Supply Current e |ioyr=0uA ’ 20.0 K
per input in
Additional Worst V|=2.4V
Case Supply Alcg |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
AC ELECTRICAL CHARACTERISTICS (input ., <8 ns), AHCT183
KS74AHCT KSS4AHCT
Cha st symbol|  Conditions! J.-z:;(;.:, Ta= ~40°C to +85°C|T,= -55°C to +125°C Uit
racterlstic ym nditions co=5 Vee=5.0V:10% Vee=5.0VE 10% | "
Typ Min Max Min Max
Propagation Delay teun CL=50pF 10 15 18 ns
tPHL 13 20 24
Input Capacitance CiN 5 pF
Power dissipation Capacitance* | Cpp pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
t For AC switching test circuits and timing waveforms see section 2.
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Syhchronous 4-Bit Up/Down
Decade Counters

FEATURES

Single downl/up count control line
Look-ahead circuit enhances speed of cascaded
counters
Fully synchronous in count modes )
Asynchronously presettable with load control
Function, pin-out, speed and drive compatibility with
54/74ALS logic family
* Low power consumption characteristic of CMOS
High-Drive-Current outputs:
loo =8 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
- and CMOS devices
¢ Wide operating voltage range: 4.5V to 5.5V
® Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: ~40°C to +85°C
KS54AHCT: ~55°C to +125°C
* Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

s [] Vee
N m F] A
a3 CLK
aen [ 4 ACO
ot 6 MAX/MIN
W m [ TOAD
o []7 c
GND:S [}

FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE
[OAD | D/U | STEN | CLK | Input On
L X X X Lo
parallel load L x| x| x| H|H
count up H L | + X count up
count down H H | + X count down
hold (do nothing) H X H X X __| no change
ATO AND MAX/MIN FUNCTION TABLE )
INPUTS TERMINAL COUNT STATE |  OUTPUTS
DU [EYER | CLK  Qa | Qs | Qc | Qo [MAXMIN| RCD
H H X H X X H L H
L H X H X X H H H
L [ H X X H T U
L H X L L L L L H
H H X L L L L H H
H Lo L L L L L

| = LOW voltage level one setup time prior to the LOW-to-HIGH CLK transition
X = Don’t care

t = LOW-to-HIGH CLK transition

= one LOW level pulse

L= MAX/MIN goes LOW ON A LOW-to-HIGH CLK transition

DESCRIPTION

These are high-speed synchronous reversible 4-bit decade
counters. Synchronous counting operation is provided by
having all flip-flops clocked simultaneously so that the out-
puts change with each other when so instructed by the
steering logic. This mode of operation eliminates the out-
put counting spikes normally associated with asynchronous
(ripple clock) counters.

The outputs of the four flip-flops are triggered on a low-to-
high-level transition of the clock input if the enable input
(CTEN) is low. A high at CTEN inhibits counting. The direc-
tion of the count is determined by the level of the down/up
(D/U) input. When D/U is low, the counter counts up and
when D/U is high, it counts down.

These counters feature a fully independent clock circuit.
Changes at the control inputs (CTEN and D/U) that will
modify the operating mode have no affect on the contents
of the counter until clocking occurs. The function of the
counter will be dictated solely by the condition meeting
the stable setup and hold times.

These counters are fully programmable; that is, the out-
puts may each be preset to either level by placing a low
on the load input and entering the desired data at the data
inputs. The output will change to agree with the data in-
puts independently of the level of the clock input. This
feature allows the counters to be used as modulo-N dividers

by simply modifying the count length with the preset inputs.

Two outputs have been made available to perform the
cascading function: ripple clock and maximum/minimum
count. The latter output produces a high-level output pulse
with a duration approximately equal to one complete cycle
of the clock while the count is zero (all outputs low) counting
down or maximum (9 or 15) counting up. The ripple clock
output produces a low-level output pulse under those same
conditions but only while the clock output to the enable
input of the succeeding counter if parallel clocking is used,
or to the clock input if parallel enabling is used. The
maximum/minimum count output can be used to accomplish
look-ahead for high-speed operation.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.
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Synchronous 4-Bit Up/Down
Decade Counters

LOGIC DIAGRAM
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up
(4)
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LOAD —
(15)
-
(1)
B
b3
’
10)
c Lo
b-$
(9)

O
T ID
-

Typical load, count, and inhibit sequences

Sequence;

(1) Load (preset) to BCD seven.

(2) Count up to eight, mine(maximum)
zero, one, and two.

(3) Inhibit

(4) Count down to one, zero
(minimum), nine, egiht,
and seven

NOTE A: Clear overrides load data, and count inputs.
Note B:When count up, count-down input must be high;
when counting down, countup intput must be high.
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Synchronous 4-Bit Up/Down
Decade Counters

Absolute Maximum Ratings*

Supply Voltage Range Vcg, . ... ... —-0.5V to +7V
DC Input Diode Current, lik

(Vi< =0.5VorV,>Vec +0.5v) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.5V or Vo > Ve +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(=0.5V<Vo<Vgc +0.5V) . ... .. .. +35 mA,
Continuous Current Through

VccorGND pins . . ............. . +125 mA

Storage Temperature Range, Tstg. . . ~65°C to +150°C
Power Dissipation Per Package, Pqt 500 mwW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout OV to Vcc
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KSS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTER'ST'CS (Vec=5V+10% Unless Otherwise Specified)

T, =25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta=-40°C to +85°C|Ta=-55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViK 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v
- - VIN=ViH or Vi
g:‘,r;:‘::"\‘/o'-:tfgel-eve' VoH lo=—20uA Vee|Vee —0.1 Vce —0.1 Vee —0.1 v
lo=—4mA 4.2 3.98 3.84 3.7
ViN=ViH or Vii
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage ot lo=4mA 0.26 0.33 0.4 v
. lo=8mA 0.39 0.5
Maximum Input
Curromt P In  |Vin=Vcc or GND +0.1 +1.0 +1.0 A
Maximum Quiescent ViN=Vcc or GND
Supply Current lec lour=0pA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc  |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
[ L)
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KS54AHCT 190 ~ Synchronous 4-Bit Up/Dowh

KS74AHCT ‘Decade Counters
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT190 _
Characteristic Symbol | Conditions' \I. =—2: :)(\:r To= 'K"s;?:c: 85°C | T, = ";zfé‘:':c:"zyc Unit
aracteristic ym onditions’ | Vec =5 Voc=5.0V£10% Vec=5.0V= 10%
. Typ Min Max Min Max
Maximum Clock Frequency fmax 50 30 25 ) MHz |
Propagation Delay, : tpLH- 18 30 - 36 ns
LOAD to any Q teHL 18 30 36
Propagation Delay, tPLH 13 21 25 ns
AB,C, Dtoany Q trHL ' 13 21 25
Propagation Delay, tPLH 12 20 - 24 ns
Propagation Delay, tPLH 11 ) 18 22 ns
CLK toany Q .

Y | teHL CL=50pF 1 18 22
Propagation Delay, tPLH 19 31 37 ns
CLK to MAX/MIN tPHL 19 31 . 37
Propagation Delay, tpLH 19 32 38 ns

D/U to RCO teuL 19 32 ‘ 38
Propagation Delay, tpLH 15 25 30
D/U to MAX/MIN tPHL 15 25 30
Propagaﬁon Delay, teLH 11 18 22 ns
CTEN to RCO tPHL 11 18 22
Pulse Width CLK High or Low t 10 17 20 ns
LOAD Low 12 20 25
Data before LOAD? ‘ 10 17 20
Setup Time CT_EN before CLK? tou 10 17 20 ns
D/U before CLK?* 10 17 20
LOAD Inactive
before CLKt 10 17 20
Data after LOAD? 2 4 5
Hold Time CTEN after CLK? th -3 - 0 0 ns
' D/U after CLK? -3 0 0
Input Capacitance Cin 5 pF
Power Dissipation Capacitance* CpDp 80 pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.

ga : : .
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Synchronous 4-Bit Up/Down
Binary Counters

FEATURES

¢ Single down/up count control line
* Look-ahead circultry enhances speed of cascaded

counters

¢ Fully synchronous in count modes
* Asynchronously presettable with load control

Function, pin-out, speed and drive compatibility with
54/74ALS logic family

e Low power consumption characteristic of CMOS
o High-Drive-Current outputs:

lor =8 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

e Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Package options include plastic ‘‘small outline”’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

. A\
s[]1 16 3 Vo
a2 15[ A
a3 14[] cx
cten [ 4 13 [] AcO
oo O} 5 12 [ MAXUMIN
o e 11[] 104D
o7 1ofdc
ano [] s el
INPUTS OUTPUTS
OPERATING MODE |- - .- = o]
AD | DIU | CTEN | CLK | Input On
L X X X L oL
parallel load o Lf )( ] X NE H H -
count up ) H L | t . 77>7( i count up
coum’down» | H H i t | X | countdown
hold (do nothing) H X H X X no change
RCO AND MAX/MIN FUNCTION TABLE
INPUTS TERMINAL COUNT STATE OUTPUTS
DU | CTEN | CLK Qa Qg Qc Qp |MAX/MIN! RCO
H H X H X X H L H
L H X H X X H ‘H H
L L r H X X H T r
L H X L L L L L H
H H X L L L L H H
H L r L L L L |

de-x-rz

HIGH voltage level

LOW voltage level

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

LOW-to-HIGH CLK transition

one LOW level pulse

MAX/MIN goes LOW ON A LOW-to-HIGH CLK transition

L A

DESCRIPTION

These are high-speed synchronous, reversible 4-bit binary
counters. Synchronous counting operation is provided by
having all flip-flops clocked simultaneously so that the out-
puts change with each other when so instructed by the
steering logic. This mode of operation eliminates the out-
put counting spikes normally associated with asynchronous
(ripple clock) counters.

The outputs of the four flip-flops are triggered on a low-to-
high-level transition of the clock input if the enable input
(CTEN) is low. A high at CTEN inhibits counting. The direc-
tion of the count is determined by the level of the down/up
(D/U) input. When D/U is low, the counter counts up and
when D/U is high, it counts down.

These counters feature a fully independent clock circuit.
Changes at the control inputs (CTEN and D/U) that will
modify the operating mode have no affect on the contents
of the counter until clocking occurs. The function of the
counter will be dictated solgly by the condition meeting
the stable setup and hold times.

These counters are fully programmable; that is, the out-
puts may each be preset to either level by placing a low
on the load input and entering the desired data at the data
inputs. The output will change to agree with the data in-
puts independently of the level of the clock input. This
feature allows the counters to be used as modulo-N dividers
by simply modifying the count length with the preset inputs.

Two outputs have been made available to perform the
cascading function: ripple clock and maximum/minimum
count. The latter output produces a high-level output pulse
with a duration approximately equal to one complete cycle
of the clock while the count is zero (all outputs low) counting
down or maximum (9 or 15) counting up. The nipple clock
output produces a low-level output pulse under those same
conditions but only while the clock output to the enable
input of the succeeding counter if parallel clocking is used,
or to the clock input if parallel enabling is used. The
maximum/minimum count output can be used to accomplish
look-ahead for high-speed operation.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

w
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Synchronous 4-Bit Up/Down
Binary Counters

'LOGIC DIAGRAM

‘ %#Dr@mx N
f -
1
CTEN 4) - (13)
i Q
fom L
(15) .
LD e
= Dolla
sy +
(1) 4‘
B
: D - s (2) Qs
L —
]
i R 07 .
—HE <
(10)
C
> s |
i s
3
] D
| A =P
, : <p
(9)
D —
D - e Lo,
. | —p
) ] D
Typical Load, Count, and Inhibit Sequence
LOAD—l
AL Z 22z ZzzZz-c-:
coata |B_ Y Z 2 2T "Iz
INPUTS |C AL - = = = — — = — — — — —
CIAL-Z-Z-ZZZ-ZZ-ZZ-ZZZZ:Z
CLK —
i Uy
D/U—I L [
CTEN = |0 T
oz - L
Qs ==
e —1 H I L
1
Gellf 1 L |
Qp = =+ ’ | —
™ AX/MI:J - 1 Sequence:
__-‘ L TR (1) Load (preset) to binary thirteen
RCO - :" U L] - (2) Count up to fourteen, fifteen, zero, one, and two
“T113l14157 0 12 2|2]1 07 15 14 13 (3) Inhibit
| I count uP——— F—count pown— (4) Count down to one, zero, fifteen, fourteen, and thirteen
B.;B INHIBIT )
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Synchronous 4-Bit Up/Down
Binary Counters

Absolute Maximum Ratings*

Supply Voltage Range Ve, .. ... .. —0.5V to +7V
DC Input Diode Current, Ik

(Vi< —0.5VorV,>Vcc +0.5Vv) ... .. +20 mA
DC Output Diode Current, lok

(Vo < =0.58V or Vo > Vcec +0.5V) . ... +20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vo<Vgc +0.5V) ......... +35 mA
Continuous Current Through

Vecor GND pins ... ........ .. ... +125 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pg' 500 mw
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vec .. ... ... ... . .. 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vour . . OV to Ve
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t;, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTER'STICS (Vcc=5V*10% Unless Otherwise Specified)

T. =25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions 2= Ta=—40°C to +85°C|Ta=—55°C to +125°C|Unit
Typ Guaranteed Limits ‘
Minimum High-Level
Input Voltage v ViH 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v ‘
. - ViIN=ViH or ViL
:\)ﬂ:“r;l:]t:rr\}ol;lggeLevel Vo lo=—20uA Vee|Vec —0.1 Vee —0.1 Vee —0.1 v
lo=—4mA 42| 3.98 3.84 3.7 |
. ] VIN=ViH or ViL
Maximum Low-Level V. lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v,
lo=8mA 0.39 0.5
Maximum Input
Current pu In  [ViIn=Vcc or GND +0.1 *1.0 *+1.0 uA
Maximum Quiescent| - Vin=Vcc or GND
. . . A
Supply Current lec louT=0pA 8.0 80.0 160.0 H
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc  |other Ihputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
louT=0uA
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Synchronous 4-Bit Up/Down

KS74AHCT Binary Counters
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT191
T, =25°C KS74AHCT KS54AHCT
. o= To=—40°C to +85°C | T,= —55°C to +125°C
Characteristic Symbol | Conditionst | Vec=5.0V | * Voo =5.0V+10% ° Vee=5.0V= 10% Unit
. Typ Min Max - Min Max
Maximum Clock Frequency fmax 50 30 25 MHz
Propagation Delay, tpLH 18 30 36 ns
LOAD to any Q tPHL 18 30 36
Propagation Delay, teLn 13 21 25 ns
AB,C, Dtoany Q teHL 13 21 25
Propagation Delay, teLH 12 20 24 ns
CLK to RCO tpHL 12 20 24
Propagation Delay, teLH 11 18 22 ns
CLK to any Q 1
y tPHL CL=50pF 11 8 22
Propagation Delay, tPLH . 19 31 37 ns
CLK to MAX/MIN terL 19 31 37
Propagation Delay, tPLH 19 32 38 ns
Propagation Delay, teLn 15 25 30
D/U to MAX/MIN tPHL 15 25 30
Propagation Delay, tPLH - 11 18 22 ns
CTEN to RCO tPHL 11 18 22
Pulse |Width CLK High or Low tw 10 17 20 ns
LOAD Low 12 20 25
Data before LOAD? 10 17 20
Setup Time CT_EN before CLK? tou 10 17 20 ns
. D/U before CLK? 10 17 20
LOAD lInactive
before CLK* 10 . 7 20 ‘
Data after LOAD? 2 4 5
Hold Time CTEN after CLK?* th -3 0 0 ns
D/U after CLK? -3 0 0
Input Capacitance Cin 5 pF
Power Dissipation Capacitance* Cpp 80 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + loc Vge.
t For AC switching test circuits and timing waveforms see section 2.
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Synchronous 4-Bit Up/Down
Decade Counters with Dual Clock

FEATURES

* Look-ahead circuit enhances cascaded counters

¢ Fully synchronous in count modes

Parallel asynchronous load for modulo-N count

lengths

¢ Asynchronous clear

Function, pin-out, speed and drive compatibility with

54/74ALS logic family

* Low power consumption characteristic of CMOS

¢ High-Drive-Current outputs:

loo =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices '

* Wide operating voltage range: 4.5V to 5.5V

e Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C ‘

KSS4AHCT: —-55°C to +125°C

Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

s [t A 18] Vee
Q []2 157 A
as 140 cir
powN [} 4 13[] 80
w s 12[] &6
o e 11[7 [oAD
a7 o[]c
ano L] 8 sl o

FUNCTION TABLE

DESCRIPTION

These are high-speed synchronous reversible 4-bit decade
counters. Synchronous operation is provided by having all
flip-flops clocked simultaneously so that the outputs change
coincidently with each other when so instructed by the
steering logic. This mode of operation eliminates the out-
put counting spikes normally associated with asynchronous
(ripple clock) counters.

The outputs of the four flip-flops are triggered by a low-to-
high-level transition of either count (clock) input (Up or
Down). The direction of counting is determined by which
count input is pulsed while the other count input is high.

All four counters are fully programmable; that is, each out-
put may be preset to either level by placing a low on the
load input and entering the desired data at the data inputs.
The output will change to agree with the data inputs in-
dependently of the count pulses. This feature allows the
counters to be used as modulo-N dividers by simply modi-
fying the count length with the preset inputs.

A clear input has been provided that forces all outputs to
the low level when a high level is applied. The clear func-
tion is independent of the count and the load inputs.

These counters were designed to be cascaded without the
need for external circuitry. The borrow output (BO)
produces a low-level pulse while the count is zero (all out-
puts low) and the count-down input is low. Similarly, the
carry output (CO) produces a low-level puise while the
count is maximum (9 or 15) and the count-up input is low.
The counters can then be easily cascaded by feeding the
borrow and carry outputs to the count-down and count-
up inputs, respectively, of the succeeding counter.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

INPUTS OUTPUTS
OPERATING MODE Pl —
CLR [ LOAD | UP | DOWN | A B | C | D  Qa | Qs | Qc | Qp | CO | BO
" H X X L X X X X L L L L H L
reset (clear) H X X H | x|x|x|x|cldcolL|L|H|H
L L X L L L L L L L L L H | L
. L L . X H L L L L L L L L H H
paraiel load L Lo L X |H|x|x|H|Aa|lB|lCc|D|L|H
L L H X H{ X | X |H A B C D H H
count up L H + H X | X | X | X count up H* H
count down L H H t X | X | X count down ‘H | H**
* CO=Up at terminal count up (HHHH) L = LOW voltage level
** BO=Down at terminal count down (LLLL) X = don't care
H = HIGH voltage level * = LOW to HIGH clock transition
215
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oyncnronous 4-pit Up/uown

‘Decade Counters with Dual Clock

LOGIC DIAGRAM
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L) R
L <
S 2 Qg
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1D
R
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1)
c (10 g
= ©
| s Qe
L L C1
1D
R
1 -

i

.

Sequence;

(1) Load (preset) to BCD seven.
(2) Count up to eight, mine(maximum)

(3) Inhibit
(4) Count down to one, zero
(minimum), nine, egiht,

NOTE A: Clear overrides load data, and count inputs.
Note B:When count up, count-down input must be high;

when counting down, countup intput must be high.
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Synchronous 4-Bit Up/Down
Decade Counters with Dual Clock

Absolute Maximum Ratings*
Supply Voltage Range Vcc, —0.5V to +7V
DC Input Diode Current, lik
(Vi < =0.5V or V| > Vec +0.5V)
DC Output Diode Current, lok
(Vo < —0.8Vor Vo > Ve +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo
(—0.5V<Vo<Vcc +0.5V) .. ... ... .. +35 mA
Continuous Current Through
VccorGND pins . ............... +125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt . ..... 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

+20 mA

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 126°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vour .. OV to Vcc
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND),

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T,=25°C KS74AHCT KSS4AHCT
Characteristic |Symbol| Test Conditions a Ta= —40°C to +85°C|Ta=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 "
. . ViN=ViH Or ViL
g"";'"“t’"\;o'l'gg';'-e"e' Vou | lo=—20uA  |Vec|Vee 0.1 Vo 0.1 Ve —0.1 v
pu lo=—4mA  [4.2| 3.98 3.84 3.7
Vin=Vin or Vi
Maximum Low-Level v lo=20uA (o] 0.1 0.1 0.1
Output Voltage o lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input -
Current N |ViN=Vcc or GND +0.1 +1.0 +1.0 A
Maximumn Quiescent Vin=Vcc or GND
Supply Current e |\ our=0 A 8.0 80.0 160.0 pA
per input in
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
217
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KS54AHCT 4
KS74AHCT 192

Synchronous 4-Bit Up/Down
Decade Counters with Dual Clock

AC ELECTRICAL CHARACTERISTICS (input ., <2 ns), AHCT192

[ 4 N
Z38 SAMSUNG SEMICONDUCTOR
s

. T,=25°C KS74AHCT KSS4AHCT
: i * Ta=—40°C to +85°C | Ta=-55°C to +125°C
Characteristic Symbol | Conditions! | Ve =5.0V Voo =5.0V£10% Vee=5.0V 10% Unit
Typ Min Max Min Max
Maximum Clock Frequency fmax 50 30 25 MHz
Propagation Delay, teLH 11 18 22 ns
UP to CO ) tPHL 1 18 22 |
| Propagation Delay, teLn 1" 18 22 ns
DOWN to any Q tr. | CL=50pF 11 18 22
| Propagation Delay, teun " 19 23 ns
UP or DOWN to any Q teHL 11 19 23
Propagation Delay, teLn 17 29 35 ns
LOAD to any Q trHL 17 29 35
Propagation Delay,
CLR to any Q teLH 10 17 20 ns
CLR High 6 10 15
LOAD Low tw 10 17 20 ns
Pulse Width| UP or DOWN High 10 17 20
or Low
Data before LOAD? 10 17 29
CLR Inactive before
UPt or DOWN? 10 7 20
] LOAD Inactive before ns
Setup Time UP? or DOWN? tsu 10 17 20
UP high before
DOWN? 10 17 17
Down high before UPt 8 15 15
Data after LOAD? -3 0 (o]
Hold Time | UP High after DOWN?t| t, -3 0 0 ns
| DOWN High after UP?t 3 8 6
Input Capacitance Cin 5 pF
Power Dissipation Capacitance* Cpp 80 pF
. * Cpp determines the no-load dynamic power diSsibation: Pp=Cpp Vcc? f + Icc Vee.
T For AC switching test circuits and timing waveforms see section 2. .
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KS54AHCT
KS74AHCT

193

Synchronous 4-Bit Up/Down
Binary Counters with Dual Clock

FEATURES

Look-ahead circuitry enhances cascaded counters
* Fully synchronous in count modes
Parallel asynchronous load for modulo-N count
lengths
* Asynchronous clear
Function, pin-out, speed and drive compatibility with
54/74ALS logic family
* Low power consumption characteristic of CMOS
e High-Drive-Current outputs:
lo. =8 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices
e Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: -40°C to +85°C
KS54AHCT: ~55°C to +125°C
Package options include plastic ‘‘small outline”’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

These are high-speed synchronous reversible 4-bit binary
counters. Synchronous operation is provided by having all
flip-flops clocked simultaneously so that the outputs change
coincidently with each other when so instructed by the
steering logic. This mode of operation eliminates the out-
put counting spikes normally associated with asynchronous
(ripple clock) counters.

The outputs of the four flip-flops are triggered by a low-to-
high-level transition of either count (clock) input (Up or
Down). The direction of counting is determined by which
count input is pulsed while the other count input is high.

All four counters are fully programmable; that is, each out-
put may be preset to either level by placing a low on the
load input and entering the desired data at the data inputs.
The output will change to agree with the data inputs in-
dependently of the count pulses. This feature allows the
counters to be used as modulo-N dividers by simply modi-
fying the count length with the preset inputs.

A clear input has been provided that forces all outputs to
the low level when a high ievel is applied. The clear func-
tion is independent of the count and the load inputs.

These counters were designed to be cascaded without the
need for external circuitry. The borrow output (BO)

% SAMSUNG SEMICONDUCTOR

N\
s 1 16[1 Voo produces a low-level pulse while the count is zero (all out-
Qs [ 2 5[] A puts low) and the count-down input is low. Similarly, the
a3 14[] cLr carry output (CO) produces a low-level pulse while the
powN ] 4 13[7] 80 count is maximum (9 or 15) and the count-up input is low.
up s 12[7] o The counters can then be easily cascaded by feeding the
a: s 11[7] LOAD borrow and carry outputs to the count-down and count-
o 7 tofj ¢ up inputs, respectively, of the succeeding counter.
8 e[} o
ano [ These devices provide speeds .and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
‘ allow direct interface with TTL, NMOS and CMOS devices
without any external components.
All inputs and outputs are protected from damage due to
FUNCT'ON TABLE static discharge by internal diode clamps to Vcc and
ground.
OPERATING MODE INPUTS _ outPuts
CLR | LOAD | UP | DOWN | A | B | C | D | Qa | Qs |Qc | Qp | CO | BO
reset (clear) H X X L X | X | X | X L L L L H L
H X X H X | X | X | X L L L L H H
L L X L L L L L L L L L H L
railel load L L X H L|iL|L]|L L L L L H H
parafiel loa L | L |t| X |H|/H|/H|H|H|H|H|H| L H
L L H X H H H H H H H H H H
count up L H t H X | X[ X | X count up H* | .H
count down L H H t X | X | X count down H H**
H= HIGH voltage level 1= LOW-to-HIGH clock transition
L= LOW voltage lovel * CO = UP at terminal count up (HHHH)
X= don’t care ** BO = DOWN at terminal count down (LLLL)
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KS54AHCT 402
KS74AHCT 193

Synchronous 4-Bit Up/Down

Bihary\00unters with Dual Clock

LOGIC DIAGRAM

CLR“ 4) D o—.

(8)

Q4
) OU

™
L)
c (10) b

=D
D

9)

19
° = >

=i

Typical Clear, Load, and Count Sequences

an ]

LOAD

(o]

cd

ol 3 14 15 0 1 2 1t 0 15 14
COUNTUP———  [**—" COUNT DOWN

e
CLEAR PRESET

_n_l

Sequence:

(1) Clear outputs to zero.

(2) Load (preset) to binary thirteen.

(3) Count up to fourteen, fifteen, carry, zero,
one and two.

(4) Count down to one, zero, borrow, fifteen,
fourteen, and thirteen.

Note A: Clear overrides load data, and count
inputs.

Note B: When counting up, count-down input
must be high; when counting down, counts
up input must be high.

‘ ﬁg SAMSUNG SEMICONDUCTOR
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KS54AHCT 193

Synchronous 4-Bit Up/Down

Binary Counters with Dual Clock

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Ve, ... .. .. —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.8Vor V| >Vge +0.5V) .. ... =20 mA
DC Output Diode Current, lok :

(Vo < —0.5Vor Vo > Vcc +0.5V) . ... 20 mA
Continuous Output Current Per Pin, Io

(-0.5V<Vo<Vgc +0.5V) ... ... .. +35 mA
Continuous Current Through

VecorGND pins .. ... ........ ... +125 mA

Storage Temperature Range, Tstg. . . —65°C to +150°C
Power Dissipation Per Package, P4t . . ... 500 mW

* Absolute Maximum Ratings are those values beyond

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vec ... .. ......... 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vout . . OV to Vee
Operating Temperature

Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t,, t; ... ... ... Max 500 ns

* Unused inputs must always be tied to an appropriate logic

which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex- »
posure to these conditions may affect device reliability.

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T. =250C KS74AHCT KS54AHCT .
Characteristic |Symbol| Test Conditions a= Ta= -40°C to +85°C|Ta=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
. \"
Input Voltage Vi 2.0 2.0 2.0
Maximum Low-Level
. . \Y
Input Voltage Vi 08 08 . . 0.8
- — VIN=ViH or Vi,
P 9 lo=—4mA (42| 3.98 3.84 3.7
VIN=VH or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input - + + +1.0 A
Current ™ ViN=Vcc or GND +0.1 _1.9 +1. - m
Maximum Quiescent ViN=Vcc or GND .
8.0 80.0 160.0 A
Supply Current lec lour=0pA H
per input pin .
Additional Worst Vi=2.4V .
Case Supply Algc  |other Inputs: 2.7 2.9 ) 3.0 mA
Current at Vcc or GND
' lout=0uA
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KS54AHCT

193

Synchronous 4-Bit Up/Down

KS74AHCT Binary Counters with Dual Clock
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT193
T,=25°C KS74AHCT KSS4AHCT
- _ a= Ta==~40°C to +85°C|Ta= —55°C to +125°C
Characteristic Symbol | Conditions! | Vec=5.0V | .Vcc= 5.0V 10% e Vec=5.0V 10% Unit
Typ Min Max Min Max
Maximum Clock Frequency frmax 50 30 25 MHz
Propagation Delay, tpLH 11 18 22 ns
UP to CO tpHL 11 18 22
Propagation Delay, trLH 11 18 22 ns
DOWN to any Q tpu | CL=50pF | 11 18 22
Propagation Delay, teLH 11 19 23 ns
UP or DOWN to any Q tPHL 11 19 23
Propagation Delay, tPLH 17 29 35 ns
LOAD#o any Q tPHL 17 29 35
Propagation Delay,
CLR to any Q ‘ tPLH 10 17 20 ns
CLR High 6 10 15
LOAD Low tw 10 17 20 ‘ns
Pulse Width| UP or DOWN High 10 17 20
or Low
Data before LOAD? 10 17 29
CLR Inactive before
UP? or DOWN? 10 17 20
. " LOAD Inactive before ns
Setup Time UPt or DOWN? tsu 10 17 20
UP high before
DOWN? 10 17 17
Down high before UP? 8 15 15
Data after LOAD? -3 0 0
Hold Time | UP High after DOWNt| t, -3 0 0 ns
DOWN High after UPt A 3 8 6
Input Capacitance CiN 5 pF
Power Dissipation Capacitance* CeD ' 80 pF
* Cpp determines the no-load dynamic power dissipation: PD=Cpq Vee? f + lec Vee.
T For AC switching test circuits and timing waveforms see section 2.
=g SAMSUNG SEMICONDUCTOR 222




KS54AHCT 194 | 4-Bit Bidirectional
KS74AHCT Universal Shift Registers

FEATURES ' DESCRIPTION

e Parallel-to-Serlal, Serlal-to-Parallel Conversions These bidirectional shift registers feature parallel outputs,
¢ Left or Right Shifts right-shift and left-shift serial inputs, operating-mode-control
* Parallel Synchronous Loading inputs, and a direct overriding clear line. The register has
¢ Direct Overriding Clear four distinct modes of operation:

e Temporary Data Latching Capability ' )

« Function, pin-out, speed and drive compatibility with inhibit clock (temporary data latch/do nothing)

— Shift-right (in the direction Qa toward Qp)
— Shift-left (in the direction Qp toward Qa)
— Parallel (broadside) load

54/74ALS logic family
Low power consumption characteristic of CMOS
¢ High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V Synchronous parallel loading is accomplished by applying
o Inputs and outputs interface directly with TTL, NMOS the four bits of data and taking both mode control inputs,

and CMOS devices 80 and S1, high. The data is loaded into the associated
o Wide operating voltage range: 4.5V to 5.5V flip-flops and appear at the outputs after the positive tran-
e Characterized for operation over industrial and sition of the clock input. During loading, serial data flow

military temperature ranges: is inhibited.

KS74AHCT: —40°C to +85°C Shift-right is accomplished synchronously with the rising

KS54AHCT: - 55°C to +125°C edge of the clock pulse when SO is high and S1 is low.

* Package options include plastic *‘small outline” Serial data for this mode is entered at the shift-right data
packages, standard plastic and ceramic 300-mil DIPs  nput. When SO is low and S1 is high, data shifts left syn-
chronously and new data is entered at the shift-left serial
inputs. Clocking of the flip-flop is inhibited when both mode

control inputs are low.

'PIN CONFIGURATION

SR 1 ~ 18 [ Ve
SRSER[] 2 15 Ja,
A 3 14[Jas

:Im ) 130ac
c]s 120
o[ e 1" gcu(
SLSER[] 7 0[] st
GND 8 9 gso

FUNCTION TABLE

INPUTS OUTPUTS H=nhigh level (steady state)
. L=low level (steady state)
IR MODE oLK SERIAL PARALLEL Qn Qs Qc Qo X=isrirt?c|:1‘$nt (any input, including tran-
S1 SO LEFT RIGHT | A B C D o )
t=transition from low to high level
L X X X X X X X X X L L L L | a,b,c,d=the level of steady-state input at
H X X L X X X X X X | Quo QB0 Qco Qoo inputs A,B,C, or D, respectively.
H H H 1 X X abocd a b ¢ d | Qao, Qeo, Qco, Qpo=the level of Qa,
H L H 4 X H X X X X| H Qa Qs Qcn Qs, Qc, or Qp, respectively, before
H L H 4 X L X X X X L Qan Qsn Qecn t_he indicated steqdy-state input condi-
H H L " H X X X X X | Qsn Qon Qon  H tions were established. .
n Qan, Qsn, Qcn, Qpn=the level of Qa,
H H L ! L X X X X X | Qn Qcn Qon L Qg, Qc, respectively, before the most-
H L L X X X X X X X | Qao Qo Qoo Qpo|  recent * transition of the clock.

=§§ SAMSUNG SEMICONDUCTOR ‘ 5 223
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KS54AHCT 1 94 ' 4-Bit Bidirectional
KS74AHCT ~ Universal Shift Registers

LOGIC DIAGRAM

PARALLEL INPUTS
5) 6)
[ 1 o
L | SERIAL
l NPUT
& a s
—JCLK —d CLK
rICLR ' [CLR
LK any —— r
Foy ALl -
CLA | (15) {14) (13) 02
Q Qe Qc Qo
PARALLEL OUTPUTS
typical clear, load, right-shift, inhibit, and clear sequences
i . N
MODE SO ma : | 1 :
CONTROL ' T
weurs | T -
1 [ 1 l
AR S " ™ L
1 ' . 1
)= L
INPUTS L P [} [ I | | »l I l I |n
o L ! !
A ! I"‘ H | \ o | .
] . 0 1 . O .
onautes | Bl il i d ;
DATA [ HE v T
INPUTS c__:IN: L. - E 1
N P i ,
D L ' [ [} [
v ! :
- ) 1
Wi I 111 - I -
(S LNy BNy | L Imt '
OUTPUTS - A H | -
i LML - LR
- H : ] :
o [ U S AN p SN B
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KS54AHCT
KS74AHCT

194

4-Bit Bidirectional
Universal Shift Registers

Absolute Maximum Ratings*

Supply Voltage Range Vce, ... .. .. -0.5V to +7V
DC Input Diode Current, lik _

(Vi< =0.8VorV,>Vec +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.8V or Vo > Vg +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.8V) ......... +35 mA
Continuous Current Through

Vccor GND pins . .. .......... ... +125 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pq' 500 mW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

T Power Dissipation temperature derating: i
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vour .. OV to Vece
Operating Temperature .
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C

Input Rise & Fall Times, t, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T, —25°C KS74AHCT KS54AHCT
' Characteristic Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level )
Input Voltage ViH 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 \
- ! ViN=Vin or ViL
Minimum High-Level
Output Voltlgg oo Von lo=—20pA  |Voc|Voc —0.1 Vg —0.1 Vee —0.1 v
lo=—4mA 4.2| 3.98 3.84 3.7
ViN=Vin or Vi,
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA ) 0.26 0.33 0.4 \'
lo=8mA 0.39 0.5
Maximum Input
Caremt T N |Vin=Vcc or GND +0.1 £1.0 £1.0 uA
Maximum Quiescent ViN=Vcc or GND
Supply Current lec lour=0uA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alce | other Inputs: 2.7 2.9 3.0 mA
Current at Vgc or GND
lour=0uA
{g SAMSUNG SEMICONDUCTOR - 225




KS54AHCT *
KS74AHCT 194 .

4-Bit Bidirectional

Universal Shift Registers

AC ELECTRICAL CHARACTERISTICS (input t,, t<2

ns), AHCT194
VT 25°¢C KS74AHCT KS54AHCT
. == Ta=—40°C to +85°C | Ta = —55°C to +125°C |
1 = a a .
Characteristic Symbol | Conditions! | Vgc =5.0V Veo=5.0V+10% Vec=5.0V 10% Unit
Typ Min Max Min Max

Maximum Clock Frequency frmax 60 35 30 MHz
Propagation Delay, teLH . 10 17 20 s
CLK to Qn tpHL | CL=50pF 10 17 20
Propagation Delay,

CLR to Qu tPHL " 19 22 ns
Pulse Width |CLR LOW, tw ( 10 17 20 ns

CLK High or LOW 10 17 20

Setup Time,

Any Input before CLK? ts 10 7 20 ns
Hold Time,

Data after CLK? ts -3 o] 0 ns
Input Capacitance Cin 5 pF
Power Dissipation Capacitance* Cpp 80 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee-
T For AC switching test circuits and timing waveforms see section 2.
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KS74AHCT

195

4-Bit Bidirectional
Universal Shift Registers

FEATURES

Parallel-to-Serial, Serial-to-Parallel Conversions
Parallel Synchronous Loading
J and K Inputs to First Stage
Right-shift Only with Complementary Outputs on Last
Stage
* Direct Overriding Clear
* Function, pin-out, speed and drive compatibility with
54/74ALS logic family )
* Low power consumption characteristic of CMOS
* High-Drive-Current outputs:
lo. =8 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices
* Wide operating voltage range: 4.5V to 5.5V
e Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: ~55°C to +125°C
e Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

Th_ese 4-bit rigisters feature parallel inputs, parallel outputs,
J-K serial inputs, shift/load control input, and a direct over-
riding clear. The registers have two modes of operation:

Parallel (broadside) load
Shift (in the direction Aa toward Qp)

Parallel loading is accomplished by applying the four bits
of data and taking the shift/load control input low. The data
are loaded into the associated flip-flops and appear at the
outputs after the positive transition of the clock input. During
loading serial data flow is inhibited.

Shifting is accomplished synchronously when the shift/load
control input is high. Serial data for this mode is entered
at the J-K inputs. These inputs permit the first stage to per-
form as a J-K, D-, or T-type flip-flop as shown in the func-
tion table.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

__ A\
CR[] 1 16 [ Voo
Nm P 151 a,
ks 14[Ja
Al & 130a
8[ds 120
cs 1[0a-
o[ 10 [J ok
GND[] 8 9 [] sHiD
FUNCTION TABLE .
INPUTS OUTPOUTS H=high level (steady state)
L=low level (steady state)
— — SERIAL | PARALLEL = X=irrelevant (any input, including tran-
CLR SH/LD CLK — : Gr Qs Qc Qp Qo sitions) fany inp 9
J K| ABCD _ .
t=transition from low to high level
L X X X X X X X X L L L L H |a,b,c,d=the level of steady-state input at
H L * X X|abcd|a b ¢ d d A,B,C, or D, respectively.
H H L X X | X X X X |Qa Qeo Qco Qoo Qpo | a0, Qso, Qco, Qoo=the level of Qa,
H H 4 L H |XXXX|Qa Qao Qan Qen Qcn Qa,.Qg, or Qp, respectn{ely, beforg
= the indicated steady-state input condi-
H H t L L | XXXX] L Qa Qsr Qcn Qcn ) N
= tions were established. s
H H t H O H XX XX} H Qa Qs Qen Qon | gy, Qg Qon=the level of Qa, Qs or Qc,
H H t H L |XXXX|Qa Qan Qan Qcn Qon respectively, before the mostrecent

transition of the clock.

% SAMSUNG SEMICONDUCTOR
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KS54AHCT 1 9 5 - 4-Bit Bidirectional
KS74AHCT ’ Universal Shift Registers

LOGIC DIAGRAMS

SERIAL INPUT PARALLEL INPUTS
——
J K A B c D
@ @ (5) (6) (7)|
sH/ D Ol
CONTROL
et et —
o192 >
-l
CIR o >o— 1 1 1
= CLR Bl ) o CLR 5 CLR
LcLK LalcLk E ook L dcik
Lg>]s ¢ s ¢ Ld>—{s —>—s
(15) (14) (132) (,;1 1)
Qa Qs c » Q G

PARALLEL OUTPUTS

typical clear, shift, and load sequences

o O
cl =
ol X

i d |
1 1
1 1 1
J ! 1 | |
SERIAL - T | ; T
INPUTS K ! 1 1 .
. o 1 ] i [
SH/ID - - I
' 1 1 l
A ! ! | "o
l 1 Ll 1
" PARALLEL 8 ! ! L !
DATA c . H Jﬁ_:—l—:
INPUTS : ; | -
D | | [ |
[l ] ] t
Q-C3 | | |
| 1 1
Qs IIZ1 I | . —
OUTPUTS oo T I
Q=3 S — — —
u— ! v v
ot . — e —
I ' N 1 '
| - le———————SERIAL SHIFT - I SERIAL SHIFT ———= .

1
CLEAR LOAD
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KS54AHCT
KS74AHCT

195

4-Bit Bidirectional
Universal Shift Registers

Absolute Maximum Ratings*

Supply Voltage Range Vce, . ... . .. —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5Vor V|, > Vgec +0.5V) ... .. *+20 mA
DC Output Diode Current, lok

(Vo < —0.5Vor Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vo<Vec +0.5V) .. ....... +35 mA

Continuous Current Through
VeccorGND pins . . .............. +125 mA
Storage Temperature Range, Tstg. . . —65°C to +150°C
Power Dissipation Per Package, Pyt 500 mwW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

T Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85 (o}
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vour .. OV to Vce
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

- DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T. =256¢ KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \")
Maximum Low-Level
. . v
Input Voltage ViL 0.8 0.8 0.8
- I ViN=ViH or Vi
oinimum MLVl Vow | lo=—204A  |Voo|Voe ~0.1 Voo —0.1 Ve —0.1 v
P g lo=—%mA 42| 3.98 3.84 3.7
VIN=Vin or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Current P In |[Vin=Vcc or GND +0.1 +1.0 +1.0 A
Maximum Quiescent ViN=Vcc or GND
K 80. 160.0 A
Supply Current lec lout=0uA 8.0 0.0 u
per input pin
Additional Worst Vi=2.4V
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lout=0pA
L)
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'KS54AHCT
 KS74AHCT

195

4-Bit Bidirectional
Universal Shift Registers

AC ELECTRICAL CHARACTERISTICS (input t., t:<2 ns), AHCT195

Ta=25°C

KS74AHCT

Ta= ~40°C to +85°C

KS54AHCT

Ta=-55°C to +125°C

Characteristic Symbol | Conditions! | Vce=5.0V | Vee=5.0V£10% Vee=5.0V 10% Unit
Typ Min Max Min Max
Maximum Clock Frequency fmax ‘60 35 30 MHz
Propagation Delay, teLy . 10 17 20 ns
CLK to Qn tpHL | CL=50pF 10 17 20
'| Propagation Delay,
s tg Q torL 11 19 22 ns
Pulse Width CLR Low tw 10 17 20 ns
CLK High or Low 10 17 20
- | SH/LD High 10 17 20
Setup Time tsu ns
before CLKt | Sorial or Parallel 10 17 20
CLR inactive 10 17 20
Hold Time | SH/LD High -3 0 0 ns
after CLK* | Serlal or Parallel -3 0 0
Data
"| Input Capacitance Cin 5 pF
Power Dissipation Capacitance* Crp pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vec.
T For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT
KS74AHCT 2 10

Octal Buffers and Line Drivers
with 3-State Outputs

FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family
* Low power consumption characteristic of CMOS
¢ High-Drive-Current outputs:
lor =24 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices
* Wide operating voltage range: 4.5V to 5.5V
e Characterized for operation over mdusmal and
military temperature ranges:
KS74AHCT: —40°C to +85°C
'KS54AHCT: —55°C to +125°C
Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

16 [0 ~ 20 Vee
1a1]2 1926
2v4[]3 1811
1a2[]4 17 [ 2A4
27355 16 ]1v2
136 15[ J 243
N2 [}7 14 ]1V3
1a4[]8 13] ] 22
Y1[Qe 12]7]1v4
ano[J10 11[J2A1 .
FUNCTION TABLE

Input Output

G A Y

L L H

L H L

H X 4

DESCRIPTION

These high-speed octal buffers and line drivers are design-
ed specificaly to improve both the performance and den-
sity of 3-state memory address drivers, clock drivers, and
bus-oriented receivers and transmitters.

The designer has the choice of combinations of inverting
non-inverting outputs and symmetrical complementary in-
put control (both active-low, or one active-low, the other
active-high).

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM
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KS54AHCT

Octal Buffers and Line Drivers

KS74AHCT 2 10

Absolute Maximum Ratings*

Supply Voltage Range Vcc, ‘—-0.5V to +7V
DC Input Diode Current, Ik
(Vi< =0.5Vor V| > Vec +0.5V) ... .. +20 mA
DC Output Diode Current, lox
(Vo < —0.5V or Vo > Vcc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo
(=0.5V<Vo<Vec +0.5V) . .... ... +70 mA
Continuous Current Through
VeccorGND pins . . .............. +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, P4t . . . .. . 500 mW
* Absolute Maximum Ratings are those values beyond
. which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

with 3-State Outputs

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vout .. OV to Ve
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t;, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (voc=5V+10% Unless Otherwise Specified)

T,=25°C KS74AHCT KSS54AHCT
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta= -55°C to +125°C|Unit
Typ * Guaranteed Limits
Minimum High-Level v
Input Voltage H 2.0 2.0 2.0 \
Maximum Low-Level v
Input Voltage L 0.8 0.8 0.8 v
- " ViN=Vi4 or ViL
Minimum High-Level
Output Voltage Vor lo=—20pA  Voc|Vee —0.1 Vee —0.1 Vee —0.1 v
lo=—6mA 42| 3.98 3.84 3.7
‘ VIN=ViH or Vi
Maximum Low-Level V. lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 \"
lo=24mA 0.39 0.5
Maximum Input
Curront P In |Vin=Vcc or GND +0.1 £1.0 £1.0 WA
Maximum 3-State i Olﬁput Enkable
Leakage Current oz =V +0.5 *5.0 *10.0 uA
Vour=Vcc or GND
Maximum Quiescent ViN=Vcc or GND oA
Supply Current 16 |1our=OpA 8.0 80.0 160.0 A
=g SAMSUNG SEMICONDUCTOR 232



KS54AHCT 210 Octal Buffers and Line Drivers
KS74AHCT with 3-State Outputs

AC ELECTRICAL CHARACTERISTICS (input t,, <2 ns), AHCT210

T,=25°C KS74AHCT KS54AHCT
] Ta= ~40°C to +85°C | T,= —55°C to +125°C
Characteristic Symbol Conditions? Vec=5.0V Voo =5.0V210% Vee=5.0V 10% Unit
Typ Min Max Min’ Max
toun CL=50pF 6 10 12
Propaeation Delay, C.=150pF 9 15 18 ns
Ato ' CL=50pF 7 10 12
PHL | CL=150pF 11 16 19
tozn CL=50pF 12 20 24
Output Enable Time, RL=1kQ CL=150pF| 15 25 i 30 ns
Enable to Y ' CL=50pF 12 20 24
. PzL | CL=150pF| 15 25 30
Output Disable Time, teHz |RL=1kQ 13 18 22 ns
Enable to Y tprz |CL=50pF 13 | 18 22
Input Capacitance CiN 5 pF
Output Capacitance Cout |Output Disabled 10 pF
Power Dissipation Cro* Output Disabled 5 oF
Capacitance* P0" | Output Enabled 30

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vec.
t For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT 920
'KS74AHCT 238

3-Line 8-Line Decoders/Demultiplexers

FEATURES

Designed specifically for high-speed memory
decoders and data transmission systems.
Incorporates 2 enable inputs to simplify cascading
andlor data reception :
Function, pin-out, speed and drlve compatibility with
54/74ALS logic family )

* Low power consumption characteristic of CMOS
* High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS

.and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C .

Package options include plastic ‘‘small outline”

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

- DESCRIPTION

These devices are designed to be used in high-
performance memory-decoding or data-routing applications
requiring very short propagation delay times. In high-
performance memory systems, these decoders can be
used with high-speed memories utilizing a fast enable
circuit, the delay times of these decoders and the enable
time of the memory are usually less than the typical access
time of the memory. This means that the effective system
delay introduced by the decoder is negligible.

This conditions at the binary select inputs and the three
enable inputs select one of eight input lines. Two active-
low and one active-high enable inputs reduce the need for
external gates or inverters when expanding.

A 24-line decoder can be implemented without external

-inverters and a 31-line decoder requires only one inverter.

An enable input can be used as a data input for
demultiplexing applications.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

Al J 167 veo ,fnable Select Outputs
s 157 vo Inputs Inputs
_cOs 14w G1 G2* ([C B A|Y0O Yl Y2 Y3 Y4 Y5 Y6 Y7
z::E: ::%x X H|XXX|LLLLLLLL
a1 e 1 va L X |XXX|LLLLLLLTL
viils 10 ve H L |LLL|HLLLLLLL
ano[a oFive H L |LLH|LHLULLLTLTL
H L{LHL|LLHLLTLTLTL
H L |HLL|LLLHLLTLSTL
H L |HLL|LL,LLHLTLITL
H L |HLH|L L L LLHLTL
H L |HHL|/L L LLLLUHL
H L |HHH| L L L L LULLH
* G2=G2A+G2B
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KS54AHCT
KS74AHCT 2 38

3-Line 8-Line Decoders/Demultiplexers

LOGIC DIAGRAM
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Absolute Maximum Ratings*

Supply Voltage Range Vee, ... .. .. —-0.5V to +7V
DC Input Diode Current, lik

(Vi < =0.5V or V| > Vgc +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.5V or Vo > Vgc +0.5V) . ... 20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vo<Vgc +0.5V) ......... +35 mA
Continuous Current Through

Vccor GND pins . .. ............. +125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt .. .. .. 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

D
' iEpt
D

n Y7

I

"1 Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vec . . .. ... ... ... 4.5V to 5.5V
'DC Input & Output Voltages*, ViN, Vout . . OV to Vcc
Operating Temperature

Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t .. .. ... .. Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)
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KS54AHCT

KRLRK

" KS74AHCT 2 3 8 - 3-Line 8-Line Decoders/Demultiplexers
DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)
Taz25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions | A~ Ta= —40°C to +85°C|Ta= ~55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level : i
Input Voltage ViH 2.0 2.0 2.0 v
Maximum Low-Level ;
Input Voltage ViL 0.8 0.8 0.8 v
. " VIN=ViH or ViL )
lo=—4mA 4.2/ 3.98 3.84 3.7
ViN=Vin or Vi
Maximum Low-Level V. lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 . 0.5
Maximum Input
curent N |ViN=Vcc or GND +0.1 +1.0 *1.0 WA
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=0pA 8.0 80.0 160.0 A
per mput pin
Additional Worst vi=2.4V
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
‘ lour=0pA
AC ELECTRICAL CHARACTERISTICS (input t,, <2 ns), AHCT238
' : KS74AHCT KS54AHCT
Characteristi symbol | Conditions! | Vi =—255:)(\:I Ta=-40°C 1o +85°C | Ta=-55°Clo +125°C | |,
aracteristic ym oncltions? | Vee=5. Voo=5.0V£10% Vee=5.0V+ 10% n
Typ Min Max Min Max
Propagation Delay, t?LH 12 20 24 ns
A, B, CorY tPHL 12 20 24
Propagation Delay, tpn | CL=50pF | - 10 17 20 ns
G1 to any Y tPHL 10 17 20
Propagation Delay, tPLH 10 17 20 ns
G2A or G2B to any Y tPHL 10 17 20
Input Capacitance CiN 5 pF
Power Dissipation Capacitance* | Cpp 50 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
t For AC switching test circuits and timing waveforms see section 2.
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Dual 1-of-4 Decoder/Demultiplexers

FEATURES

Designed specifically for high-speed memory
decoders and data transmission systems
Incorporates 2 enable inputs to simplify cascading
and/or data reception

Function, pin-out, speed and drive compatibility with
54/74ALS logic family

Low power consumption characteristic of CMOS
High-Drive-Current outputs:

for =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: -55°C to +125°C

Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

16 [ ~ 16[] Veo
1a]2 152G
1B []a 1407 2A
1vo[]a 13[] 28
1Y1[]s 12{7] 2vo
1v2[e 1117 2v1
1v3[}7 10[] 2v2
GND[ |8 9f]av3

DESCRIPTION

These devices are designed to be used in high-
performance memory-decoding or data-routing applications
requiring very short propagation delay times in high-
performance memory systems, these decoders can be
used to minimize the effects of system decoding. When
used with high-speed memories utilizing a fast-enable
circuit, the delay times of these decoders and the enable
time of the memory are usually less than the typical access
time of the memory.

This means that the effective system delay introduced by
the decoder is negligible.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

Inputs Outputs
Enable Select Yo Y1 Y2 v3
, B A
CH X X | L L L L
L L L. H L L L
L L H L H L L
L H L L L H L
L H H L L L H
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KS54AHCT
KS74AHCT 2 39

Dual 1-of-4 Decoder/Demultiplexers

LOGIC DIAGRAM

4
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DATA
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) ._____—al )-—--“2) 2v0
_ (15 :
ENABLE 26-—°|( Lo > D_U_QQ“

19) 2Y2

(14)
seLect J 2A

INPUTS 1
28 (13)

Absolute Maximum Ratings*

Supply Voltage Range Vcg, . . ... .. -0.5V to +7V
DC Input Diode Current, ik

(Vi< =0.8VorV,>Vge +0.5V) .. ... +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vgc +0.5V) .. .. £20 mA
Continuous Output Current Per Pin, Io

(=0.5V<Vo<Vcc +0.5V) .. ....... +35.mA
Continuous Current Through

VecorGND pins . ............... +125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pgf ... ... 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

:

O vs

>
-D>—

;

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vec . ... .. ... 4.5V to 5.5V ]
DC Input & Output Voltages*, ViN, Vour . . OV to Vee
Operating Temperature :

Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +1256°C
Input Rise & Fall Times, t, t ......... Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)
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239

KS74AHCT Dual 1-of-4 Decoder/Demultiplexers
DC ELECTRICAL CHARACTERISTICS (voc=5V+10% Unless Otherwise Specified)
| T.=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ ' Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v
- L ViN=ViH or Vi
g:ﬂ:‘::rc c;';ggeLeVd VoH lo=—20uA Vee|Vee —0.1 Veec —0.1 Vee —0.1 v
lo=—4mA 4.2| 3.98 3.84 3.7
ViN=Vin or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Caront N |[ViN=Voc or GND £0.1 £1.0 £1.0 WA
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc lour=0A 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
jCase Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vgc or GND
lour=0pA
AC ELECTRICAL CHARACTERISTICS (nput t,, <2 ns), AHCT239
KS74AHCT 'KS54AHCT
Ta=25°C
Ta=—40°C to +85°C | T, = -55°C to +125°C
Characteristic Symbol | Conditions® | Vec=5.0V Vee=5.0V=10% Vee=5.0V 10% Unit
Typ Min Max Min Max
Propagation Delay, tPLH 12 20 24 ‘s
AorBtoany Y
Y tPHL CL=50pF 12 20 24
Propagation Delay, teLH 10 17 20 ns
toany Y tPHL 10 17 20
Input Capacitance Cin 5 pF
Power Dissipation Capacitance* | Cpp 50 pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
T For AC switching test circuits and timing waveforms see section 2.
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- KSS54ARCT
- KS74AHCT

24 0/241/2440ctal Butiers and Line Drivers

with 3-State Outputs

'FEATURES

¢ Function, pin-out, speed and drive compatibility with
54/74ALS logic family

Low power consumption characteristic of CMOS -
3-State outputs with drive current

(lo. =24 mA @ VoL =0.5V) for direct bus interface
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: -55°C to +125°C

Package options include plastic ‘‘small outline”’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

DESCRIPTION

These high-speed octal buffers and line drivers are design-
ed specifically to improve both the performance and den-
sity of 3-state memory address drivers, clock drivers, and
bus-oriented receivers and transmitters.

The designer has the choice of combinations of inverting/
non-inverting outputs and symmetrical complementary in-
put control (both active-low, or one active-low, the other
active-high).

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voitage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outpqts are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAMS

‘244

16 4 ~ 2007 veo L — N JRLLD: S — LD N—
1A1 E 2 19 g 2G/26* 2 v, ) v o Lloo
2v4 []3 18] 1v1 I
e - B
1a3 (e 151 2A3 a8 04 " (I L) L [T
2v2 7 14[]1v3 "
1A4 E 8 13 3 2A2 ™ @ 2 ve 12 12 ve e U2 ve
2v1 [ 12[] 1v4 " " , L
ano [J1o 1] 241 @ —>— —>
o e [ t;: ® L { ®_ .
*2G for '240 and '244
2G for '241 131 r D e 13 d (L ) LI
243 15 t! 5) 2v3 2A3 (15) 15) 23 243 as) d 8) 2va
ae U7 O e 2ae 1 ,V[ — @ [ V,| ®) v
’241, ’244 ’240
Input Output Output
G G A Y Y
H L L L H
H L H H L
L H X z Y4
. 240
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KS54AHCT
KS74AHCT

240 / 241 / D4 4Octal Bﬁffers and Line Driveré

with 3-State Outputs

Absolute Maximum Ratings*

Supply Voltage Range Vcc, —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5V or V) > Vec +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < =0.5Vor Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vo<Vcc +0.5V) . ...... .. +70 mA
Continuous Current Through

VccorGND pins .. .............. +250 mA

Storage Temperature Range, Tsyg . . . —65°C to +150°C
Power Dissipation Per Package, Pyt 500 mw
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 856°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vce ) 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Voutr . . OV to Vec
Operating Temperature
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t; Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5v+10% Unless Otherwise Specified)

T, =25°C KS74AHCT KSS54AHCT
Characteristic (Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta=~55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vin 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 \
- L ViN=Vin or Vi
g::z?::rc ol-l'tlag:eLevel Vou lo=—20uA Vce(Vee —0.1 Vce —0.1 Vee —0.1 v
lo=—6mA 4.2 3.98 3.84 3.7
ViN=VjH or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 \
lo=24mA 0.39 0.5
Maximum Input
o P N |Vin=Vcc or GND +0.1 £1.0 £1.0 WA
. Output Enable -
Maximum 3-State
loz =Viy +0.5 +5.0 +10.0 uA
Leakage Current Vour=Vec or GND
Maximum Quiescent ViN=Vcc or GND
Supply Current lec lour=0uA 8.0 80.0 160.0 uA
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v

KSS4AHCT 24 0/241/2 4 4Octal Buffers and Line Drivers
KS74AHCT ~ with 3-State Outputs
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT240, AHCT241, AHCT244
Characteristi Symbol Conditions! ;. =255 L‘\:/ i _K:;‘::‘:: ssec .= ";zfg‘::c‘r"s'c Unit
aracteristic ym onditions cc=5 Vec=5.0V£10% Vec=5.0v: 10% | 0"
Typ Min Max Min Max
toun CL=50pF 6 10 12
Propagation Delay, Cu=150pF 9 15 18 ns
AtoY ' CL=50pF 6 10 12
PHL | CL=150pF 9 15 18
tozn CL=50pF 12 20 24
Output Enable Time, Ro=1kq [CL=150pF| 15 25 30 ns
Enable to Y ' CL=50pF 12 20 24
PzL CL.=150pF| 15 25 30
Output Disable Time, tehz |RL=1kQ 13 18 22 ns
Enable to Y toz |CL=50pF 13 18 22
Input Capacitance Cin 5 pF
Output Capacitance Cout |Output Disabled 10 [ pF
Power Dissipation c Output Disabled 5 F
Capacitance* PD | Output Enabled 30 p
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + Icc Vee.
t For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT Quad Bus Transceivers
KS74AHCT 2 42/ 2 43 with 3-State Outputs

Preliminary Specifications

FEATURES - DESCRIPTION
° 2-WQy Asynchronous Communication Between Data These four-data line transceivers are designed for
Buses . asynchronous two-way communications between data
¢ Function, pin-out, speed and drive compatibility with buses.
54/74ALS logic family' o These devices provide speeds and drive capability
* Low power consumption characteristi¢ of CMOS equivalent to their ALSTTL counterparts and yet maintain
* 3-State outputs with high drive current CMOS power levels. The input and output voltage levels
(oL =24 mA @ Vo =0.5V) for direct bus interface allow direct interface with TTL, NMOS and CMOS devices
* Inputs and outputs interface directly with TTL, NMOS without any external components.

and CMOS devices
* Wide operating voltage range: 4.5V to 5.5V
e Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
e Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE
PIN CONFIGURATION

INPUTS 1242 " voa3
ane(] 1 ~ . veo GAB | GBA
NCE 2 13 [Jeea L L AtoB AtoB
Al 3 12 jNC
w4 11 B H H Bto A Bto A
nal] s 10382 H L Isolation - Isolation
a6 9[ss L H Isolation i
onod] 7 s Fas Isolation
LOGIC DIAGRAMS
’242 243
Gag U (_;AB(H
aeal2 JRRIE)

(3) an 3

a 2_}__81 . T (3) (11)51
(4) g (10)

A2 B2 Ay (10 g,

3-8 O g3 a3 ld) ©) gy

A4 B4 pomil 8,
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KS54AHCT
KS74AHCT

242/243

.

Quad Bus Transceivers

Abéolute Maximum Ratings*

Supply Voltage Range Vcc, ........ -0.5V to +7V
~ DC Input Diode Current, Ik
(Vi< =0.5VorV,>Vce +0.5V) ... .. +20 mA
DC Output Diode Current, lok
(Vo< =0.5Vor Vo >Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo
(-0.5V<Vo<Vcc +0.5V) ...... ... +70 mA

Continuous Current Through
Vecor GND pins . ............... +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per. Package, Pqt ... ... 500 mwW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

~ Supply Voltage, Vcc

with 3-State Outputs

t Power Dissibatiqn temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operatmg Conditions

4.5V to 5.5V
OV to Vce

DC Input & Output Voltages*, ViN, Vour . .
Operating Temperature

Range KS74AHCT: —-40°C to +85°C

KS54AHCT: —55°C to +125°C .

Input Rise & Fall Times, tr, t; Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vocc=5V+10% Uniéss Otherwise Specified)

244

T, =25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions | "2~ = —40°C to +85°C|{Ta= -55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 \'
AP Vin=Vin or Vi
g:;m:m\} (:-IltlggeLevel VoH lo=—20uA Vee|Vee —0.1 Vce —0.1 Vce —0.1 v
lo=—6mA 42| 3.98 3.84 3.7 '
ViN=ViH or Vi . )
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input
Current P In  |ViN=Vcc or GND +0.1 1.0 *1.0 A
. Output Enable
Maximum 3-State
loz =V *+0.5 +5.0 +10.0 uA
Leakage Current Vour=Vcc or GND]
Maximum Quiescent ViN=Vcc or GND
Supply Current Icc lour=0yA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4v
Case Supply Alcc  |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
. /
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KS54AHCT

242/243

Quad Bus Transceivers

KS74AHCT “ with 3-State Outputs
AC ELECTRICAL CHARACTERISTICS (input t., t<2 ns), AHCT242, AHCT243
T, =25°C KS74AHCT KSS4AHCT
" - ot = T.=-40°C 1o +85°C|T, = ~565°C to +125°C
¢ Istic Y Conditions! Vec=5.0V| y =50vE10% Vee=5.0vs 10% | UMt
. Typ Min Max Min Max
toLn CL=50pF 7 1 15
Propagation Delay, CL=150pF 10 16 21 ns
AtoBorBto A N CL=50pF 7 11 15
PHL | CL=150pF 10 16 21
tozn CL=50pF 1 2 20 25
Qutput Enable Time R.=1kq |CL=150pF| 15 25 21 ns
GAB to B, GBA to A CL=50pF 12 20 25
tez CL=150pF| 15 25 21
Output Disable Time, teHz |RL=1kQ 12 20 25 ns
GAB to B, GBA to A terz |CL=50pF 12 20 25
Input Capacitance CiN 5 pF
Output Capacitance Cour |Output Disabled 10 pF
Power Dissipation G Output Enabled 30 oF
Capacitance*(per stage) | ~'° |Output Disabled 5
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vec.
T For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT 94
KS74AHCT 245

Octal Bus Transceivers with
3-State Outputs

FEATURES

* Function, pin-out, speed and drive compatibility with

54/74ALS logic family
* Low power consumption characteristic of CMOS
o 3-State outputs with high drive current
(lo. =24 mA @ VoL =0.5V) for direct bus interface

and CMOS devices
* Wide operating voltage range: 4.5V to 5.5V
* Characterized for operation over industrial and
military temperature ranges:
KS74AHCT: —-40°C to +85°C
KS54AHCT: —55°C to +125°C

PIN CONFIGURATION

oR []1 ~ 20 :I Vee
a1 [z 191G
a2 s 18[] B1
a3 [4 17[] B2
. m[s . 18] 83
As s 16[] B4
as 7 v 140 B8
ar[s 13[]) 86
a8 e 12[] 87
ano 10 1[0 88
FUNCTION TABLE
Inputs o "
eration
G DIR P
L L Bus B Data to Bus A
L Bus A Data to Bus B
H X Isolation

Inputs and outputs interface directly with TTL, NMOS .

Package options include plastic ‘‘small outline”’
packages, standard plastic and ceramic 300-mil DIPs

DESCRIPTION

These high-speed octal bus transceivers are designed
for synchronous two-way communication between data
buses. The control function implementation minimizes

external timing requirements.

The devices allow data transmission from the A bus to
the B bus or from the B bus to the A bus depending
upon the logic level at the direction control (DIR) input.
The enable input (G) can be used to disable the device
so that the buses are effectively isolated.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

(1)

DIR
L

a2 O

|l ] o
CIN N ~N

el o,
e 14

v 1 e .
i 1
-t
o TSI

] V ml (14) Bs
o ST

o] e
ar 8 N

T e,
O IS N

[ \1 l ) B8
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KS54AHCT

245

Octal Bus Transceivers with
3-State Outputs

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vce, . ... ... —0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5VorV,>Vcc +0.5v) ... .. +20 mA
DC Output Diode Current, lok

(Vo< —=0.5Vor Vo > Vcec +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(-0.8V<Vo<Vgc +0.5V) ......... +70 mA
Continuous Current Through

VecorGND pins .. .............. +250 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pyt 500 mwW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vour .. OV to Vce
Operating Temperature
Range KS74AHCT: —-40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, tr, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vg or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T, =25°C KS74AHCT KS54AHCT
Characteristic |Symbol, Test Conditions e Ta=—40°C to +85°C|Ta=-55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Vo"age ViH 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 v
ini iah- ViN=ViH or ViL
g:;:':t"?, o"l't'agge"eve' Von | lo=—20pA  |Voc|Voo —0.1 Voo —0.1 Voo ~0.1 v
lo=—6mA 42| 3.98 3.84 3.7
VIN=VH or ViL
Maximum Low-Level v lo=20uA o] 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 \
lo=24mA 0.39 0.5
Maximum Input
Comont 7 N |[Vin=Voc or GND £0.1 £1.0 *1.0 uA
. " Output Enable
t?:,i:;:cilf;itte loz =VH +0.5 +5.0 +10.0 HA
Voutr=Vcc or GND
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lour=0yA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alec |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND :
lour=0pA
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KS54AHCT 2 4 5 Octal Bus Transceivers with

KS74AHCT 3-State Outputs
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT245
1,m28°C KS74AHCT KS54AHCT
= - ° o, Te= — o o,
Characteristic Symbol Conditions! Vec=5.0v| ™ Vcc:°5 2\1': 1‘“0",: C|Te vc:sgw;‘; :;:‘5 | une
. Typ Min Max Min Max
tousy | CL=50PF 6 10 14
Propagation Delay, CL=150pF 9 15 20 ns
AtoBorBto A , ' CL=50pF 6 10 14
PHL | CL=150pF 9 15 20
oz CL=50pF 12 20 25
Qutput Enable Time R=1kQ |CL=150pF| 15 25 31 ns
toAorB o CL=50pF 12 20 25
2L CL=150pF| 17 25 31
Output Disable Time, trHz |RL=1kQ - 13 18 22 ns
"|Gto Aor B tpz |CL=50pF 13 18 22
Input Capacitance Cin 5 pF
Output Capacitance Cour |Output Disabled 10 pF
Power Dissipation G=Vcc 5
Capacitance* Cro |G=gnp PErstage) | 54 PF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vec.
t For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT
KS74AHCT

251

1-of-8 Data Selectors/MuItlpIexers
 with 3-State Outputs

~

FEATURES

* Three-State Version of '151

¢ Three-State Outputs Interface Directly with System

* Performs Parallel-to-Serial Conversion

Complementary Outputs Provide True and Inverted
Data
Function, pin-out, speed and drive compatibility with

54/74ALS logic family
Low power consumption characteristic of CMOS
3-State outputs with high drive current
(lo. =24 mA @ VoL =0.5V) for direct bus interface
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices
Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:

_KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Package options include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

DESCRIPTION

These data selectors/multiplexers contain full binary
decoding to select one-of-eight data sources and feature
strobe-controlled complementary three-state outputs.

The three-state outputs can interface with and drive data
lines of bus-organized systems. With all but one of the com-
mon outputs disabled (at a high-impedance state), the low-

- impedance of the single enabled output will drive the bus

line to a high or Iov_v_ logic level. Both outputs are controll-
ed by the strobe (G). The outputs are disabled when Gis
high.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM

PIN CONFIGURATION
— ‘ 6{7) 9
o3[ 16 £ Vee pot2
p2[]2 15[ Jo4
pi[]3 14[Jos )
oo+ 13[Je
v[s 12 o7 p22l
we 11Ja
G[]- 10 ga pal!)
GND 8 gf]c
DATA
INPUTS |pg {15)
. < (14)
FUNCTION TABLE s 12
pe 12
INPUTS OUTPUTS p7 12
SELECT STRPBE Y w Al pp—— |
cea @ seteer| sUQ P |
X X X H 4 £ 1BINAF?Y) ©)
L L L L po DO S e A—
L LH L Dt D1
L HL L D2 D2
L HH L D3 D3
HLL L D4 D4
H L H L D5 D5
HHL L D6 D6
HHH L D7 D7
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KS54AHCT
KS74AHCT

251

- 1-of-8 Data Selectors/Multiplexers

with 3-State Outputs

Absolute Maximum Ratings*

Supply Voltage Range Vce, ... .. .. —-0.5V to +7V
'DC Input Diode Current, Ik

(Vi< —0.5Vor V> Vcc +0.5V) .. ... +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(—0.5V<Vo<Vcc +0.5V) .. ....... +70 mA
Continuous Current Through

VeccorGND pins . ............... +250 mA

Storage Temperature Range, Tgyg . .
Power Dissipation Per Package, Pqt

. —65°Cto +160°C
500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Lorig ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Vcc 4.5V to 5.5V

DC Input & Output Voitages*, ViN, Vout .. OV to Vce
Operating Temperature

Range KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Input Rise & Fall Times, t;, t; Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

4

DC ELECTRICAL CHARACTER'ST'CS (Vcc=5V+10% Unless Otherwise Specified)

. KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta=-40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ .Guaranteed Limits
Minimum High-Level :
Input Voltage ViK 2.0 2.0 2.0 V‘
Maximum Low-Level .
Input Voltage ViL 0.8 0.8 0.8 v
- . ViN=ViH or Vi
g:";'::;’"\'/ ;'t'g:e"eve' Vou lo=—20uA  |Vcc|Vee —0.1 Vee ~0.1 Vee 0.1 v
lo=—6mA 4.2 3.98 3.84 3.7
ViN=Vin or Vi
Maximum Low-Level V. lo=20unA o] 0.1 0.1 0.1 )
Output Voltage oL lo=12mA 0.26 0.33 0.4 'R
lo=24mA 0.39 0.5
Maximum Input ’ .
Coront In  |ViN=Voc or GND +0.1 1.0 +1.0 WA
. Output Enable
Maximum 3-State
loz =Vin +0.5 +5.0 +10.0 uA
Leakage Current Vour=Vcc or GND
Maximum Quiescent ViN=Vcc or GND
Supply Current Icc lour=0uA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V °
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
[
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KS54AHCT 2 51  1-of-8 Data Selectors/Multiplexers

KS74AHCT with 3-State Outputs
AC ELECTRICAL CHARACTERISTICS (input t,, <2 ns), AHCT251
1. =25°C KS74AHCT KS54AHCT
.= Ta=-40°C to +85°C | Ta= —55°C to +125°C
Characteristic Symbol Conditions? Vee=5.0V Vee=5.0V£10% Vec=5.0V+ 10% Unit
Typ Min Max Min Max
thLH CL=50pF 13 21 25
Propagation Delay, CL=150pF 16 26 31 ns
A, BorCtoY ' CL=50pF 13 21 25
PHL | CL=150pF 16 26 31
teLn CL=50pF ) 15 24 27
Propagation Delay, CL=150pF 18 29 33 ns
A,BorCtoW ' CL=50pF 15 24 27
PHL 1 C =150pF 18 29 33
toun CL=50pF" 9 15 18
Propagation Delay, CL=150pF 12 20 24 ns
AnyDto Y o CL=50pF 9 15 18
HL | CL=150pF 12 20 © 24
toun CL=50pF -8 15 18
Propagation Delay, CL=150pF 1 20 24 ns
Any D to W 4 C_L=50pF 8 15 18
PHL | CL.=150pF 11 20 24
tozn CL=50pF 1 18 22
Qutput Enable Time, RL=1kQ CL=150pF | 14 23 28 ns
GtoYorW ' CL=50pF 1 18 22
PzL C.=150pF| 14 23 28
Output Disable Time, trHz R =1kQ 13 _ 18 22 ns
GtoYorW terz |CL=50pF 13 18 22 -
Input Capacitance Cin 5 ) pF
Output Capacitance Cout |Output Disabled 10 pF
Power Dissipation )
Capacitance* Cro ’ pF

* Cpp determines the no-load dynamic power dissipation: Ppo=Cpp Vcc? f + Icc Vec.
t For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT
KS74AHCT

253

‘Dual 1-of-4 Data: Selectors/MultlpIexers«
with 3-State Outputs

FEATURES

Three-State Version of *153

Permits Multiplexing from N Lines to 1 Line
Performs Parallel-to-Serial Conversion

Function, pin-out, speed and drive compatibility with
54/74ALS logic family

Low power consumption characteristic of CMOS
3-State outputs with high drive current

(lo. =24 mA @ VoL =0.5V) for direct bus interface
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

Wide operating voltage range: 4.5V to 5.5V

* Characterized for operation over industrial and

military temperature ranges:

KS74AHCT: ~40°C to +85°C

KS54AHCT: ~55°C to +125°C

Package options include plastic ‘‘small outllne”

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

léE 1 ~ 16 Vee

:1m ] 15 [J2G
1c3[]s . 14l]A
1c2[] 4 13[J2c3
1c1]s 12 [Jec2
1COE 6 11[J2¢c1

[z 10[Jz2co
‘eNo] 8 92y

DESCRIPTION

' Each of these data selectors/multiplexers contains inverters

and drivers to supply full binary decoding data selection to
the AND-OR gates. Separate output control inputs are pro-
vided for each of the two four-line sections.

The three-state outputs can interface with and drive data
lines of bus-organized systems. With all but one of the com-
mon outputs disabled (at a high-impedance state) the low-
impedance of the single enabied output will drive the bus
line to a high or low logic level. Each output has its own
strobe (G). The output is disabled when its strobe is high.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due tb
static discharge by internal diode clamps to Vcc and
ground.

FUNCTION TABLE

OUTPUT ‘

SELECT | DATA INPUTS CONTROL OUTPUT
B A [COC1C2C3 G Y
X X |'X X X X H z
L L L X X X L L
L L H X X X L H
L H X L X X L L
L H X H X X L H
H L X X L X L L
H L X X H X L H
H H X X X L L L

H H X X X H L H

Address inputs A and B are common to both sections.
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KS54AHCT
KS74AHCT 2 53

Dual 1-of-4 Data Selectors/Multiplexers
with 3-State Outputs

LOGIC DIAGRAM

(1)

( 1C0 ©

DATA 1

161 &

M_ outeut

1Y

“4)

1C2

3

1C3

SELECT

DATA 2

(9)
ouTPUT

2y

Absolute Maximum Ratings*

" Supply Voltage Range Vcc, .. .. ... —-0.5V to +7V

DC Input Diode Current, Ik

(Vi< =0.5VorV,>Vcc +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Ve +0.5V) . ... £20 mA
Continuous Output Current .Per Pin, lo

(—0.5V<Vo<Vcc +0.5Vv) . ...... .. +70 mA
Continuous Current Through

Vccor GNDpins . ............... +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pgt . ... .. 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc . ... ... ... .. .. 4.5V to 5.5V

DC Input & Output Voltages*, ViN, Vout .. OV to Vcc
Operating Temperature

Range KS74AHCT: —40°C to +85°C

KS54AHCT: —55°C to +125°C

Input Rise & Fall Times, t, tf . ... ... . Max 500 ns

* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND) :

:g SAMSUNG SEMICONDUCTOR
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" Dual 1-of-4 Data Selectors/Multiplexers

KS74AHCT with 3-State Outputs
DC ELECTRICAL CHARACTERISTICS (Voc=5V+10% Unless Otherwise Specified)
) T, =25°C KS74AHCT KSS4AHCT
Characteristic (Symbol| Test Conditions . Ta=-40°C to +85°C|Ta=-55°C to +125°C|Unit
Typ B Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \"
Maximum Low-Level
Input Voltage Vi 0.8 0.8 9'8 v
. ViN=ViH or Vi_ .
g:l';m“\"/;:gge"eve' Vou | lo=—204A  |Voc|Voc —0.1 Vg —0.1 Ve ~0.1 v
lo=—6mA 42| 3.98 3.84 3.7
ViN=ViH or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=12mA . 0.26 0.33 0.4 \"
lo=24mA 0.39 0.5
Maximum Input
Current P N " |VIN=Vcc or GND +0.1 *1.0 +*1.0 uA
. Output Enable
rm‘::‘ci:::f loz | =V +0.5 +5.0 +10.0 WA
Vour=Vcc or GND
Maximum Quiescent ViN=Vcc or GND .
Supply Current lee || our=0pA 8.0 80.0 +160.0 KA
per input pin
Additional Worst Vi=2.4V
Case Supply Alge |other Inputs: 2.7 2.9 3.0 mA
Current at Voc or GND
lour=0uA
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT253
T,=25°C KS74AHCT KSS4AHCT
Ta=—40°C to +85°C [T, = ~55°C to +125°C
Characteristic Symbol Conditions? Vee=5.0V Vec=5.0V£10% Vec=5.0V 10% Unit
Typ Min Max Min Max
thun C_=50pF 13 21 25
Propagation Delay, CL=150pF 16 26 31 | ns
AorBtoanyY \ CL=50pF 13 21 25
PHL | CL=150pF 16 26 31
toun C_L=50pF 9 15 18
Propagation Delay, C.=150pF 12 20 34 ns
Data (any C) to any Y ; CL=50pF 9 15 18
PHL | CL=150pF 12 20 34
tozn CL=50pF 10 16 19
Qutput Enable Time RL=1kQ CL=160pF| 13 ~ 21 35 ns
GtoY ' v CL=50pF 10 16 19
PzL CL=150pF| 13 21 35
‘Output Disable Time, teHz | RL=1kQ 13 18 22 ns
Gto Y ) tpz | CL=50pF 13 18 22
Input Capacitance Cin 5 ’ pF
Output Capacitance Cout |Output Disabled 10 pF
Power Dissipation .
Capacitance* Ceo pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
t For AC switching test circuits and timing waveforms see section 2.
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KS54AHCT 25 7/2 5 8 Quad 2-Line to 1-Line Data Selector/

KS74AHCT Multiplexers with 3-State Outputs

FEATURES ' DESCRIPTION

o Function, pin-out, speed and drive compatibility with The '257 and '258 multiplex signals from for-bit data
54/74ALS logic family sources to four-output data lines in bus organized systems.

* Low power consumption characteristic of CMOS The data presented at the outputs is non-inverted for the

o 3-State outputs with high drive current '257, and inverted for the '258.

(lo. =24 mA @ VoL =0.5V) for direct bus interface
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

e Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over Industrial and
military temperature ranges:

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

KS74AHCT: —40°C to +85°C ' All inputs and outputs are protected from damage due to
KS54AHCT: —55°C to +125°C static discharge by internal diode ciamps to Vcc and
o Package options include plastic ‘‘small outline’’ ground.

packages, standard plastic and ceramic 300-mil DIPs

FUNCTION TABLE
PIN CONFIGURATION v ° ,

Inputs Output Y
s [T 8]0 Vee Output
1A 2 15[ G Control Select Data '257 '258
1B {s 147 4A G . AB A B
1w Qs 13 48 H X X X z z
2a s 12 4v L L L X | L H
2s e 11 sA L L H X | H L
a7 1opee L H X L L H
avo ] 8 o oY L H X H H L
LOGIC DIAGRAMS
257 '258
- (15,
i) » E (1) >
) 2)
) G u
®) ®
2A - _‘1” 2A ﬂzv
®©) = © =
2B 2B
(11) . i (a1
3A —(ELSY 3A f)_av
(10) = (109) =
. .
an 19 (12) PG (12)
4y 4y
w13 - Lo (13 -
B m B o
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| KS54AHCT + ‘ YL Q Quad 2-Line to ‘1-Line‘Da’t‘a' Selector/
2 57 /2 58 Multiplexers with 3-State Outputs

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vcg, ... .. .. —-0.5V to +7V
DC Input Diode Current, I

(Vi< =0.8VorV,>Vcc +0.5V) ..... 20 mA
DC Output Diode Current, lok

(Vo < =0.58V or Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5V) ......... +70 mA
Continuous Current Through

VecorGND pins . ............... +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pt ... ... 500 mW

* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

.

Recommended Operating Conditions
Supply Voltage, Ve . ... ... ... ... 4.5V to 5.5V
DC Input & Output Voltages*, Vi, Vout . . OV to Vee

Operating Temperature o
Range . KS7T4AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, t, t ... ...... Max 500 ns
* Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vco=5V10% Unless Otherwise Specified)

T, =25°C KS74AHCT KSS4AHCT
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta=—55°C to +125°C|Unit
) Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vi 2.0 20 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v
|
. -~ VIN=Vin or Vi
g:;:?::n\‘/ (;‘tlgge‘-eve' VoH lo=—20uA Vee|Vee —0.1 Vee —0.1 Vec —0.1 v
lo=—6mA 4.2 3.98 3.84 3.7
ViN=Vin or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 \)
lo=24mA 0.39 0.5
Maximum Input
Curront P N |[Vin=Vcc or GND +0.1 *1.0 1.0 WA
. . Output Enable ,
r::;’:ug‘cirsr;fte loz | =Vm +0.5 +5.0 +10.0 uA
g Vout=Vcc or GND
Maximum Quiescent Vin=Vcc or GND ’ A
Supply Current * lec louT=0uA 8.0 80.0 160.0 s
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc | other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0pA
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KS54AHCT
KS74AHCT

257/258

Quad 2-Line to 1-Line Data Selector/
Multiplexers with 3-State Outputs

AC ELECTRICAL CHARACTERISTICS (input t, t<2 ns), AHCT257

Ta=25°C

KS74AHCT
T.=~40°C to +85°C

KS54AHCT
T,=-~55°C to +125°C

cMrl.ctorlstlc Symbol Conditions! Vee=5.0V Vee=5.0V£10% Vee=5.0V+ 10% Unit
Typ _ Min Max Min Max
toLn CL=50pF 7 12 14
Propagation Delay, CL=150pF 10 17 20 ns
AorBtoanyY o C_=50pF 7 12 14
HL | CL=150pF 10 17 20
toun C_=50pF 12 20 24
Propagation Delay, Cr=150pF 15 25 30 ns
B to any Y ' CL=50pF 12 20 24
PHL | CL=150pF 15 25 30
tozn CL=50pF 13 18 22
Qutput Enable Time, R=1kq |CL=150pF| 16 23 28 ns
Gtoany Y \ CL=50pF 13 18 22
pzL CL.=150pF| 16 | 23 28
Output Disable Time, | tpHz |R =1kQ 13 18 22 ns
Gtoany Y tpz | CL=50pF 13 18 22 ‘
Input Capacitance CiN 5 pF
Output Capacitance Cour | Output Disabled 10 , pF
Power Dissipation
Capacitance* Ceo PF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vce.
T For AC switching test circuits and timing waveforms see section 2.
AC ELECTRICAL CHARACTERISTICS (input t,, ti<2 ns), AHCT258
T. =25°C KS74AHCT KS54AHCT
=
_ T, =—40°C to +85°C | T, = ~55°C to +125°C
Chquctorlnlc Symbol Conditionst Vece=5.0V Vee=5.0V+10% Vee=5.0V+ 10% Unit
Typ Min Max Min Max
tou CL=50pF 7 12 14
Propagatiori Delay, ) C_=150pF 10 17 20 ns
AorBtoanyY CL=50pF 9 14 16
PHL | © =150pF 12 19 22
toun CL=50pF 14 23 28
Propagation Delay, Cu=1 S0pF 17 28 34 ns
A/B to any Y N C_L=50pF 14 23 28
PHL | GL=150pF 17 28 34
oz CL=50pF 11 18 22
Output Enable Time, RL=1kQ CL=150pF 14 23 28 ns
to any Y ' CL=50pF 11 18 22
PzL CL=150pF| 14 23 28
Output Disable Time, tez |R =1kQ 13 18 22 ns
Gtoany Y tpz |CL=50pF | 13 18 22
Input Capacitance CiN I 5 pF
Output Capacitance Cout | Output Disabled 10 pF
Power Dissipation
F
Capacitance* Cro P
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
t For AC switching test circuits and timing waveforms see section 2.
257
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KS54AHCT ‘
KS74AHCT 259

8-Bit Addressable Latches

FEATURES

* 8-Bit parallel-out storage register performs serial-to-
parallel conversion with storage

Asynchronous parallel clear

Active high decoder

Enable/Disable input simplifies expansion
Expandable for N-bit applications

Four distinct functional modes

Function, pin-out, speed and drive compatibility with
54/74ALS logic family

Low power consumption characteristic of CMOS

¢ High-Drive-Current outputs:

lor =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges: d
KS74AHCT: —40°C to +85°C

KS54AHCT: -55°C to +125°C

e Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION ‘

so 1 ~ 16[] Ve
s1 2 15[] CR
sz []s 14 g G
Qo E 4 13[] b
a1 s 12[] a7
@ [s 11 Qe
a3 7 10{] a5
ano [ 8 9l s
FUNCTION TABLE
Inputs | Output of | Each
———1 Addr d | Other Function
CLR G| Latch |Output
H L D Qi | Addressable Latch
H H Qio Qo | Memory
L L| D L 8-Line Demuitiplexer
L H L L Clear

D = the level at the data input. :
Qio = the level of Qio (i = Q, 1, ... 7, as appropriate) before the
indicated steady-state input conditions were established.

DESCRIPTION

The '259 is a high-speed addressable latch designed for
general purpose storage applications in digital systems. It
can be used for implementing working registers, serial-
holding registers and active-high decoders or
demultiplexers.

The '259 has four distinct modes of operation that are
selected via the clear (CLR) and enable (G) inputs: 1) ad-
dressable latch; 2) memory; 3) active-high eight-channel
demultiplexer; and 4) clear.

In the addressable latch mode, data on the data input (D)
is written into the addressed latch. In this mode, data will
be written into the addressed latch with all non-addressed
latches remaining in their previous states.

In the memory mode, all latches remain in their previous
state and are unaffected by the data of address inputs.

In the demultiplexing mode, addressed outputs will follow
the state of the D input and all other outputs will remain low.

In the clear mode, all outputs are low and unaffected by
the address and data inputs.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are \protected from damage due to
static discharge by internal diode clamps to Vcc and
ground.

LATCH SELECTION TABLE

_Select Inputs Latch
s2 S1 S0 Addressed

I IITIIrrr-r
IIrrIIrr
IrIrIcrIr
~NoOORAWN—=-O
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KS54AH '
KS74AH(C:; 2 5 9 8-Bit Addressable Latches

LOGIC DIAGRAM

CLR G S0 St s2

(15) | (14) 1) 2 (3)
. D
(13)

A
¥a:
Ya:
~(H
A

(E

CLR Q CLR Q CLR Q CLR Q CLRQ CLR Q CLRQ CLRQ

(4) (5) (6) 7 (9) (10) (11) (12)

Qo a1 Q2 a3 Q4 Qs Qs Q7

Absolute Maximum Ratings*

Supply Voltage Range Vce, ... .. .. —-0.5V to +7V t Power Dissipation temperature derating: )
DC Input Diode Current, lik Plastic Package (N): —12mW/°C from 65°C to 85°C

Vi< =0.8Vor V| >Vce +0.5V) ... .. +20 mA Ceramic Package (J): —12mW/°C from 100°C to 125°C
DC Output Diode Current, lok . .

(Vo < —0.5V or Vo > Veg +0.5V) . ... +20 mA Recommended Operating Conditions
Continuous Output Current Per Pin, lo Supply Voltage, Vec .. ............ 4.5V to 5.5V

(-0.5V<Vo<Vgc +0.5V) ......... +35 mA DC Input & Output Voltages*, Vin, Vout . . OV to Vcc
Continuous Current Through ‘ Operating Temperature

Veccor GND pins .. .............. +125 mA Range KS74AHCT: —40°C to +85°C
Storage Temperature Range, Tstg. . . —65°C to +150°C KS54AHCT: —55°C to +125°C
Power Dissipation Per Package, Pt .. .. .. 500 mwW Input Rise & Fall Times, tr, t . ........ Max 500 ns
* Absolute Maximum Ratings are those values beyond * Unused inputs must always be tied to an appropriate logic

which permanent damage to the device may occur. voltage level (either Vcc or GND)

These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.
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KS54AHCT

259

8-Bit Addressable Latches

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)
: ) T, =25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions a= Ta = —40°C to +85°C|Ta = —55°C to +125°C|Unit
' Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vin 2.0 2.0 2.0 \'
Maximum Low-Level ‘
Input Voltage Vi 0.8 0.8 0.8 \'
- i ViIN=ViH or ViL
g:j:g?:::};tgg;eve] Von lo=—20pA  |Vcc|Vec —0.1 Vee —0.1 Ve —0.1 v
lo=—4mA 42| 3.98 3.84 3.7
VIN=VH or ViL ' .
Maximum Low-Level v lo=20uA 0 0.1 0.1 9.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 %
lo=8mA 0.39 0.5
Maximum Input .
Coremt N |[Vin=Voc or GND +0.1 +1.0 +1.0 uA
Maximum Quiescent ViN=Vcc or GND
Supply Current lecc lour=0pA 8.0 80.0 160.0 uA
. per input: pin
Additional Worst Vi=2.4V
Case Supply Algc  |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
i lour=0pA
AC ELECTRICAL CHARACTERISTICS (input t,, t<2 ns), AHCT259
T, =25°C KS74AHCT KS54AHCT
- Ta=—40°C to +85°C'| Ta = —55°C to +125°C
Characteristic Symbol | Conditionst | Vcc=5.0V Voo =5.0V£10% Vec=5.0V 10% Unit
Typ Min Max Min Max
Propagation Delay
CLR to any Q teHL 9 15 18 ns
Propagation Delay, teLn 12 19 23 ns
Data to any Q tenL 12 19 23
Propagation Delay, tey | CL=50pF 13 22 27 ns
Address to any Q tPHL 13 22 27
Propagation Delay, teLH 12 20 24 ns
G toany Q tPHL 12 20 24
Pulse Width CLR Low | 6 19 10 ns
G Low 9 16 20
Setup Time 10 * 20
Data or Address before Gt tsu 15 . ns
Hold Time, , _ _
Data or Address before Gt th 3 0 0 ns
Input Capacitance Cin 5 pF
Power Dissipation Capacitance* | Cpp ,80 . pF
* Cpp determines the no-load dynamic power dissipation: Ppo=Cpp Vcc? f + Icc Vee.
T For AC switching test circuits and timing waveforms see section 2.
260
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KS54AHCT
KS74AHCT 2 66

Quad Exclusive-NOR Gates
with Open-Drain Outputs

FEATURES

Function, pin-out, speed and drive compatibility with
54/74ALS logic family
Low power consumption characteristic of CMOS

* High-Drive-Current outputs:

lo. =8 mA @ VoL =0.5V
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and
military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —-55°C to +125°C

Package options include plastic ‘‘small outline’’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

a1 147 Vee
1B8[]2 13[] 48
s 12[] 4A
v [ 4 1] av
2A E 5 10 3 3y
28] 6 9] 38
ano 7 8[] 3a
FUNCTION TABLE
Inputs Output
A Y
L L H
L H L
H L L
H H H

DESCRIPTION

These devices contain four independent exclusive-NOR
gates with open-drain outputs. Using a suitable pull-up
resistor, these outputs may be connected to other open-
drain outputs to implement wired-AND functions.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

All inputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vcc and
ground. :

LOGIC DIAGRAM

(3, 4,10, 11)
1,5,8 v
A (1, 5,8, 12)

(26,9, 13)
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266

Quad Exclusive-NOR Gates
with Open-Drain Outputs

KS74AHCT
Absolute Maximum Ratings*
Supply Voltage Range Vce, .. ... .. —-0.5V to +7V _
DC Input Diode Current, ik
(Vi< =-0.5VorV,>Vec +0.5V) .. ... +20 mA
DC Output Diode Current, lok
(Vo < =0.5Vor Vg > Vgc +0.5V) . ... 20 mA
" Continuous Qutput Current Per Pin, lo
(-=0.5V<Vo<Vgc +0.5V) ......... +35 mA
Continuous Current Through
VeccorGND pins . ............... +125 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt 500 mwW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 856°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

- Recommended Operating Conditions

4.5V to 5.5V
.. OV to Vee

Supply Voltage, Vcc
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