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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI’s terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which Tl products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that

product or service voids all express and any implied warranties for the associated T product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright © 2002, Texas Instruments Incorporated



Little Logic

Series Supply Voltage Vcc (V) TSS]?S;:EI_:{?:_(?C%

SN74AUC1G/2G/3G 0.8—2.7 —40—385

SN74LVC1G/2G/3G 1.65—5.5 —40—85

SN74AHCIG 2.0—5.5 —40—385

SN74AHC1GxxH 2.0—5.5 —40—385

SN74AHC2GxxH 2.0—5.5 —40—85

SN74AHCTI1G 4.5—55 —40—385
GATE/OCTAL/WidebusT™/Widebus+

Series Supply Voltage Vcc (V) T(zie;;::tlfr:r'f‘:?icr)

SN74ABT 4.5—55 —40—385

SN74BCT

zngliLS 4.5—55 0—~—70

SN74AS

SN74LS

SN74S 4.75—5.25 0—~—70

SN74xx(STD)

SN74AC

SN74AC11 2.0—5.5 —40—385

SN74AHC

SN74HC 2.0—~6.0 —40—385

SN74LV 2.0—5.5 —40—85

SN74LVC 2.0—3.6 —40—385

SN74LVT 2.7—3.6 —40—385

SN74ALVC 1.65—3.6 —40—385

SN74ALVT 23—3.6 —40—385

SN74AVC 1.4—3.6 —40—385

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA
information current as of publication date. Products conform to specifications per the
terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters.

See www.ti.com/sc/logic for the most current data sheets.
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TTL TTL

CMOS SN74 e CMOS SN74 ]
BiCMOS 8 BiCMOS 8

Device Function Device Function
1G00 | SINGLE 2-INPUT POSITIVE-NAND GATE 27 00 | QUAD 2-INPUT NAND 139
1G02 | SINGLE 2-INPUT POSITIVE-NOR GATE 27 01 | QUAD 2-INPUT NAND O.C. 140
1G04 | SINGLE INVERTER GATE 28 02 | QUAD 2-INPUT NOR 141
GUO04| SINGLE INVERTER GATE 28 03 | QUAD 2-INPUT NAND O.C. 142
1G06 | SINGLE BUFFER/DRIVER WITH OPEN-DRAIN OUTPUT | 29 04 | HEX INVERTERS 143
1G07 | SINGLE BUFFER/DRIVER WITH OPEN-DRAIN OUTPUT | 29 U04 | HEX INVERTERS 144
1G08 | SINGLE 2-INPUT POSITIVE-AND GATE 30 05 | HEX INVERTERS O.C 144
1G14 | SINGLE SCHMITT-TRIGGER INVERTER 30 06 | HEX INVERTER BUFFERS/DRIVERS O.C 145
1G17 | SINGLE SCHMITT-TRIGGER BUFFER 31 07 | HEX BUFFERS/DRIVERS O.C 145
1G18 | 1-OF-2 NONINVERTING DEMULTIPLEXER 31 08 | QUAD 2-INPUT AND 146
WITH 3-STATE DESELECTED OUTPUT 09 | QUAD 2-INPUT AND O.C 147
1G32 | SINGLE 2-INPUT POSITIVE-OR GATE 32 10 | TRIPLE 3-INPUT NAND 148
1G66 | SINGLE ABILATERAL ANALOG SWITCH 32 11 | TRIPLE 3-INPUT AND 149
1G79 | SINGLE POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP | 33 14 | HEX SCHMITT-TRIGGER INVERTERS 150
1G80 | SINGLE POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP | 33 16 | HEX INVERTER BUFFERS/DRIVERS O.C 151
1G86 | SINGLE 2-INPUT EXCLUSIVE-OR GATE 34 17 | HEX BUFFERS/DRIVERS O.C 151
1G125| SINGLE BUS BUFFER GATE WITH 3-STATE OUTPUT | 34 19 | HEX SCHMITT-TRIGGER INVERTERS 152
1G126| SINGLE BUS BUFFER GATE WITH 3-STATE OUTPUT | 35 20 | DUAL 4-INPUT NAND 153
1G240| SINGLE BUFFER/DRIVER WITH 3-STATE OUTPUT | 35 21 DUAL 4-INPUT AND 154
2G00 | DUAL 2-INPUT POSITIVE-NAND GATE 36 25 | DUAL 4-INPUT NOR WITH STROBE 154
2G02 | DUAL 2-INPUT POSITIVE-NOR GATE 36 26 | QUAD 2-INPUT HIGH VOLTAGE INTERFACE NAND | 155
2G04 | DUAL INVERTER GATE 37 27 | TRIPLE 3-INPUT NOR 155
PGUO4| DUAL INVERTER GATE 37 30 | 8-INPUT NAND 156
2G06 | DUAL BUFFER/DRIVER WITH OPEN-DRAIN OUTPUTS | 38 31 DELAY ELEMENTS 156
2G07 | DUAL BUFFER/DRIVER WITH OPEN-DRAIN OUTPUTS | 38 32 | QUAD 2-INPUT OR 157
2G08 | DUAL 2-INPUT POSITIVE-AND GATE 39 33 | QUAD 2-INPUT NOR BUFFERS O.C. 158
2G14 | DUAL SCHMITT-TRIGGER INVERTER 39 35 | HEX NON-INVERTERS WITH O.C. 158
2G17 | DUAL SCHMITT-TRIGGER BUFFER 40 37 | QUAD 2-INPUT NAND BUFFERS 159
2G32 | DUAL 2-INPUT POSITIVE-OR GATE 40 38 | QUAD 2-INPUT NAND BUFFERS O.C. 159
2G34 | DUAL BUFFER GATE 4 42 | 4-LINE TO 10-LINE DECODER 160
2G53 | DUAL ANALOG MULTIPLEXER/DEMULTIPLEXER | 41 45 | BCD-TO-DECIMAL DECODER/DRIVER 162
2G66 | DUAL BILATERAL ANALOG SWITCH 42 47 | BCD-TO-SEVEN SEGMENT DECODERS/DRIVERS | 164
2G74 SINGLE POSITIVE-EDGE-TRIGGERED D-TYPE 42 51 | AND-OR-INVERT 166
FLIP-FLOP WITH CLEAR AND PRESET 64 | 4-2-3-2 INPUT AND-OR-INVERT 167
2G86 | DUAL 2-INPUT EXCLUSIVE-OR GATE 43 73 | DUAL J-K FLIP-FLOPS 168
[2G125| DUAL BUS BUFFER GATE WITH 3-STATE OUTPUTS | 43 74 | DUAL D-TYPE FLIP-FLOPS 170
[2G126| DUAL BUS BUFFER GATE WITH 3-STATE OUTPUTS | 44 75 | 4-BIT BISTABLE LATCHES 172
[2G157| SINGLE 2-LINE TO 1-LINE DATA SELECTORMULTIPLEXER | 44 85 | 4-BIT COMPARATORS 173
[2G240| DUAL BUFFER/DRIVER WITH 3-STATE OUTPUTS | 45 86 | QUAD 2-INPUT EXCLUSIVE-OR 174
[2G241| DUAL BUFFER/DRIVER WITH 3-STATE OUTPUTS | 45 90 | DECADE COUNTER 175
3G04 | TRIPLE INVERTER GATE 46 92 | DIVIDE-BY-12 COUNTERS 176
3G06 TRIPLE INVERTER BUFFER/DRIVER 46 93 | 4-BIT BINARY COUNTERS 177
WITH OPEN-DRAIN OUTPUTS 97 | SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIER | 178
3GO07 | TRIPLE BUFFER/DRIVER WITH OPEN-DRAIN OUTPUTS | 47 107 | DUAL J-K FLIP-FLOPS 180
3G14 | TRIPLE SCHMITT-TRIGGER INVERTER 47 109 | DUAL J-K FLIP-FLOPS 182
3G17 | TRIPLE SCHMITT-TRIGGER BUFFER 48 112 | DUAL J-K FLIP-FLOPS 184
3G34| TRIPLE BUFFER GATE 48 121 | MONOSTABLE MULTIVIBRATORS 186
122 | MONOSTABLE MULTIVIBRATORS 187
123 | DUAL MONOSTABLE MULTIVIBARATORS 188
124 | DUAL VOLTAGE-CONTROLLED OSCILLATORS | 189
125 | QUAD BUS BUFFER GATES 3-STATE 190
126 | QUAD BUS BUFFER GATES 3-STATE 191
128 | LINE DRIVER 192




TTL TTL
CMOS SN74 D CMOS SN74 D
BiCMOS & BiCMOS &
Device Function Device Function
132 | QUAD 2-INPUT NAND SCHMITT TRIGGERS | 192 257 | QUAD 2-TO-1 DATA SELECTORMULTIPLEXERS 3-STATE | 282
133 | 13-INPUT NAND 193 258 | QUAD 2-TO-1 DATA SELECTORMULTIPLEXERS 3-STATE | 284
136 | QUAD EXCLUSIVE-OR O.C. 193 259 | 8-BIT ADDRESSABLE LATCHES 286
137 | 3-TO-8 LINE DECODERS/DEMULTIPLEXERS LATCH| 194 260 | DUAL 5-INPUT NOR GATES 288
138 | 3-TO-8 LINE DECODERS/DEMULTIPLEXERS | 196 265 | QUAD COMPLEMENTARY-OUTPUT ELEMENTS | 289
139 | DUAL 2-TO-4 LINE DECODERS/DEMULTIPLEXERS | 198 266 | QUAD 2-INPUT EXCLUSIVE-NOR O.C. 290
140 | DUAL 4-INPUT NAND LINE DRIVERS 200 273 | OCTAL D-TYPE FLIP-FLOPS 291
145 | BCD-TO-DECIMAL DECODERS/DRIVERS | 201 276 | QUAD J-K FLIP-FLOPS 292
147 | 10-TO-4 LINE PRIORITY ENCODER 202 279 | QUAD S-R LATCHES 293
148 | 8-TO-3 LINE PRIORITY ENCODERS 204 280 | 9-BIT PARITY GENERATORS/CHECKERS | 294
150 | 1-OF-16 DATA SELECTOR 206 283 | 4-BIT FULL ADDERS 296
151 | 8-TO-1 LINE DATA SELECTORS/MULTIPLEXERS | 208 286 | 9-BIT PARITY GENERATORS/CHECKERS | 298
153 | DUAL 4-TO-1 LINE DATA SELECTORS/MULTIPLEXERS | 210 292 | PROGRAMMABLE FREQUENCY DIVIDER/DIGITAL TIMER | 300
154 | 4-TO-16 LINE DECODERS/DEMULTIPLEXER | 212 293 | 4-BIT BINARY COUNTERS 302
155 | DUAL 2-TO-4 LINE DECODERS/DEMULTIPLEXERS | 214 294 | PROGRAMMABLE FREQUENCY DIVIDERDIGITAL TIMER | 304
156 | DUAL 2-TO-4 LINE DECODERS/DEMULTIPLEXERS | 216 297 | DIGITAL PLL FILTERS 306
157 | QUAD 2-TO-1 LINE DATA SELECTORS/MULTIPLEXERS | 218 298 | QUAD 2-INPUT MULTIPLEXERS WITH STORAGE | 308
158 | QUAD 2-TO-1 LINE DATA SELECTORS/MULTIPLEXERS | 220 299 | 8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS | 310
159 | 4-TO-16 LINE DECODER/MULTIPLEXER 222 321 | CRYSTAL-CONTROLLED OSCILLATOR 312
161 | SYNCHRONOUS BINARY COUNTERS 224 323 | 8-BIT BIDIRELTIONAL SHIFT/STORAGE REGISTERS | 314
163 | SYNCHRONOUS BINARY COUNTERS 226 348 | 8-TO-3 LINE PRIORITY ENCODER 316
164 | 8-BIT SHIFT REGISTERS (P-OUT SERIAL) | 228 354 | 8-INPUT MULTIPLEXERS/REGISTERS 3-STATE | 318
165 | 8-BIT SHIFT REGISTERS (P-LOAD) 230 356 | 8-INPUT MULTIPLEXERS/REGISTERS 3-STATE | 320
166 | 8-BIT SHIFT REGISTERS (P-LOAD) 232 365 | HEX BUS DRIVERS HEX BUFFERSILINE DRIVERS 3-STATE | 322
169 | UP-DOWN SYNCHRONOUS BINARY COUNTERS | 234 366 | HEX BUS DRIVERS HEX BUFFERSILINE DRIVERS 3-STATE | 323
170 | 4-BY-4 REGISTER FILES 236 367 | HEX BUS DRIVERS HEX BUFFERSILINE DRIVERS 3-STATE | 324
173 | 4-BIT D-TYPE REGISTERS 238 368 | HEX BUS DRIVERS HEX BUFFERSILINE DRIVERS 3-STATE | 324
174 | HEX D-TYPE FLIP-FLOPS 240 373 | OCTAL D-TYPE LATCHES 3-STATE 325
175 | QUAD D-TYPE FLIP-FLOPS 241 374 | OCTAL D-TYPE FLIP-FLOPS 3-STATE 326
181 | 4-BIT ALU/FUNCTION GENERATORS 242 375 | QUAD LATCHES 327
182 | LOOK-AHEAD CARRY GENERATORS 244 377 | OCTAL D-TYPE FLIP-FLOPS CLOCK 328
190 | SYNCHRONOUS UP/DOWN DECADE COUNTER | 246 378 | HEX D-TYPE FLIP-FLOPS CLOCK 329
191 | SYNCHRONOUS UP/DOWN COUNTERS 248 390 | DUAL DECADE COUNTERS 330
192 | PRESETTABLE SYNCHRONOUS 4-BIT UPDOWN COUNTERS | 250 393 | DUAL BINARY COUNTERS 331
193 | SYNCHRONOUS UP/DOWN DUAL CLOCK COUNTERS | 252 395 | 4-BIT CASCADABLE SHIFT REGISTER 3-STATE | 332
194 | 4-BIT BIDIRECTIONAL SHIFT REGISTERS 254 399 | QUAD 2-INPUT MULTIPLEXER WITH STORAGE | 334
195 | 4-BIT PARALLEL ACCESS SHIFT REGISTERS | 256 423 | MONO-STABLE MULTIVIBRATOR 335
221 | DUAL MONOSTABLE MULTIVIBRATORS 258 442 | QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS | 336
237 | 3-TO-8 LINE DECODER DEMULTIPLEXER | 260 465 | OCTAL BUFFERS 3-STATE 338
238 | 3-TO-8-LINE DECODERS/DEMULTIPLEXERS | 262 518 | 8-BIT IDENTITY COMPARATOR 340
240 | OCTAL BUS DRIVERS 3-STATE 264 520 | 8-BIT IDENTITY COMPARATOR 342
240-1 | OCTAL BUS DRIVERS /I0L=48mA 3-STATE | 264 521 | 8-BIT IDENTITY COMPARATOR 344
241 | OCTAL BUS DRIVERS 3-STATE 266 533 | OCTAL D-TYPE LATCHES 346
243 | QUADRUPLE BUS TRANSCEIVERS 268 534 | OCTAL D-TYPE FLIP-FLOPS 347
244 | OCTAL BUS DRIVERS 3-STATE 270 540 | OCTAL BUFFERS/DRIVERS 3-STATE 348
244-1 | OCTAL BUS DRIVERS /I0L=48mA 3-STATE | 270 540-1 | OCTAL BUFFERS/DRIVERS (I0L=48mA) 348
245 | OCTAL BUS TRANSCEIVERS 3-STATE 272 541 | OCTAL BUFFERS/DRIVERS 3-STATES 349
245-1 | OCTAL BUS TRANSCEIVERS /I0L=48mA 3-STATE | 272 541-1 | OCTAL BUFFERS/DRIVERS (I0L=48mA) 349
247 | BCD-TO-SEVEN SEGMENT DECODERS/DRIVERS | 274 543 | OCTAL REGISTERED TRANSCEIVERS 350
250 | 1-OF-16 GENERATORS/MULTIPLEXER 3-STATE | 276 561 | SYNCHRONOUS 4-BIT COUNTER 352
251 | DATA SELECTORS/MULTIPLEXERS 3-STATE | 278 563 | OCTAL TRANSPARENT LATCHES 354
o5 | DUAL 4-TO-1 LINE DATA SELECTOR/ 280 564 | OCTAL D-TYPE FLIP-FLOPS 355
MULTIPLEXERS 3-STATE 569 | SYNCHRONOUS BINARY COUNTER 3-STATE | 356




TTL TTL
CMOS SN74 hY CMOS SN74 Y
BiCMOS ] BiCMOS ]
Device Function Device Function
573 | OCTAL D-TYPE LATCHES 358 686 | 8-BIT IDENTITY COMPARATOR 426
574 | OCTAL D-TYPE FLIP-FLOPS 359 688 | 8-BIT IDENTITY COMPARATOR 428
575 | OCTAL D-TYPE FLIP-FLOPS 360 697 | SYNCHRONOUS UP-DOWN COUNTERS | 430
576 | OCTAL D-TYPE FLIP-FLOPS 361 699 | SYNCHRONOUS UP-DOWN COUNTERS | 432
577 | OCTAL D-TYPE FLIP-FLOPS 362 756 | OCTAL BUFFER/LINE DRIVER WITH O.C. OUTPUTS | 434
580 | OCTAL D-TYPE LATCHES 363 757 | OCTAL BUFFERILINE DRIVER WITH O.C. OUTPUTS | 435
590 | 8-BIT COUNTER/OUTPUT REGISTER 3-STATE | 364 760 | OCTAL BUFFER/LINE DRIVER WITH O.C. OUTPUTS | 436
592 | 8-BIT BINARY COUNTERES 366 804 | HEX 2-INPUT NAND DRIVERS 437
593 | 8-BIT BINARY COUNTERES 368 805 | HEX 2-INPUT NOR DRIVERS 438
594 | 8-BIT SHIFT REGISTERS 370 808 | HEX 2-INPUT AND DRIVERS 438
595 | 8-BIT SHIFT REGISTERS 372 821 | 10-BIT BUS INTERFACE FLIP-FLOPS 439
596 | 8-BIT SHIFT REGISTERS 374 823 | 9-BIT BUS INTERFACE FLIP-FLOP 440
597 | 8-BIT SHIFT REGISTERS 376 825 | 8-BIT BUS INTERFACE FLIP-FLOP 442
598 | 8-BIT SHIFT REGISTERS 378 827 | 10-BIT BUFFERS/BUS DRIVERS 444
620 | OCTAL BUS TRANSCEIVERS 3-STATE 380 828 | 10-BIT BUFFERS/BUS DRIVERS 444
621 | OCTAL BUS TRANSCEIVERS O.C. 381 832 | HEX 2-INPUT OR DRIVERS 445
621-1| OCTAL BUS TRANSCEIVERS/IO| =48mA | 381 833 | 10-BIT TO 9-BIT PARITY BUS TRANSCEIVERS | 446
623 | OCTAL BUS TRANSCEIVERS 382 841 | 10-BIT BUS INTERFACE LATCHES 448
624 | VOLTAGE CONTROLLED OSCILLATORS | 383 843 | 9-BIT BUS INTERFACE LATCHES 450
628 | VOLTAGE CONTROLLED OSCILLATORS | 384 853 | 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS | 452
629 | VOLTAGE CONTROLLED OSCILLATORS | 385 857 | HEX 2-TO-1 UNIVERSAL MULTIPLEXERS | 454
638 | OCTAL BUS TRANSCEIVERS 386 861 | 10-BIT TRANSCEIVERS WITH 3-STATEOUTPUTS | 456
638-1| OCTAL BUS TRANSCEIVERS/IOL=48mA | 386 863 | 9-BIT BUS TRANSCEIVER WITH 3-STATE OUTPUTS | 457
639 | OCTAL BUS TRANSCEIVERS 387 867 | 8-BIT SYNCHRONOUS COUNTER 458
639-1| OCTAL BUS TRANSCEIVERS/IO| =48mA | 387 869 | 8-BIT SYNCHRONOUS COUNTER 460
640 | OCTAL BUS TRANSCEIVERS 3-STATE 388 870 | DUAL 16-BY 4-BIT REGISTER FILES 462
640-1| OCTAL BUS TRANSCEIVERS/Io =48mA 3-STATE | 388 873 | DUAL 4-BIT D-TYPE LATCHES 464
641 | OCTAL BUS TRANSCEIVERS O.C. 389 874 | DUAL 4-BIT D-TYPE FLIP-FLOPS 465
641-1| OCTAL BUS TRANSCEIVERS/IoL =48mA O.C. | 389 876 | DUAL 4-BIT D-TYPE FLIP-FLOPS 166
642 | OCTAL BUS TRANSCEIVERS O.C. 390 WITH INVERTED OUTPUTS
642-1 | OCTAL BUS TRANSCEIVERS/IOL=48mA O.C. | 390 885 | 8-BIT MAGNITUDE COMPARATOR 468
645 | OCTAL BUS TRANSCEIVERS 3-STATE 391 990 | 8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES | 470
645-1 | OCTAL BUS TRANSCEIVERS/IOL=48mA 3-STATE | 391 992 | 9-BIT D-TYPE TRANSPARENT 471
646 | OCTAL BUS TRANSCEIVERS AND REGISTERS | 392 READ-BACKLATCHES 3-STATE
646-1 | OCTAL BUS TRANSCEIVERS AND REGISTERS/IOL=48mA | 392 994 | 10-BIT D-TYPE TRANSPARENT READ-BACK LATCHES | 472
547 | OCTAL BUS TRANSCEIVERS AND REGISTERS | 394 996 | 8-BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES | 474
648 | OCTAL BUS TRANSCEIVERS AND REGISTERS | 396 1000 | QUAD 2-INPUT NAND BUFFERS/DRIVERS | 476
651 | OCTAL BUS TRANSCEIVERS AND REGISTERS | 398 1004 | HEX INVERTER 476
651-1| OCTAL BUS TRANSCEIVERS AND REGISTERS/Io_=48mA | 398 1005 | HEX INVERTER O.C. 477
652 | OCTAL BUS TRANSCEIVERS AND REGISTERS | 400 1008 | QUAD 2-INPUT AND BUFFERS/DRIVERS _ | 477
653 | OCTAL BUS TRANSCEIVERS AND REGISTERS | 402 1032 | QUAD 2-INPUT OR BUFFERS/DRIVERS 478
654 | OCTAL BUS TRANSCEIVERS AND REGISTERS | 404 1034 | HEX DRIVERS 478
657 | OCTAL TRANSCEIVERS WITH PARITY 206 1035 | HEX BUFFERS O.C. 479
GENERATORS/CHECKERS 3-STATE 1240 | OCTAL BUS DRIVER 479
666 | 8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES | 408 1244 | OCTAL BUS DRIVER 3-STATE 480
667 | 8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES | 410 1245 | OCTAL BIDIRECTIONAL BUS TRANSCEIVER 3-STATE | 480
669 | SYNCHRONOUS UP/DOWN BINARY COUNTER | 412 1640 | OCTAL BIDIRECTIONAL BUS TRANSCEIVER 3-STATE | 481
670 | 4 x 4 REGISTER FILE 414 1645 | OCTAL BIDIRECTIONAL BUS TRANSCEIVER 3-STATE | 481
673 | 16-BIT SHIFT REGISTER 416 2040 OCTAL BUFFERS AND LINE DRIVERS 482
672 | 16.8IT SHIFT REGISTER 118 MOS DRIVERS WITH 3-STATE OUTPUTS
579 | ADRESS COMPARATOR 120 2941 | OCTAL LINE MOS DRIVERS WITH SERIES | -
682 | 8-BIT IDENTITY COMPARATOR 422 DUMPING REGISTER, NON-INVERTING
684 | 8-BIT IDENTITY COMPARATOR 424




TTL TTL
CMOS SN74 ] CMOS SN74 D
BiCMOS & BiCMOS &
Device Function Device Function
9044 | OCTAL LINEMOS DRIVERS WITH SERIES | 5401 | 11-BIT LINE/MEMORY DRIVERS WITH 3-STATE OUTPUTS | 534
DUMPING REGISTER, NON-INVERTING 5402 | 12-BIT LINEIMEMORY DRIVERS WITH 3-STATE OUTPUTS | 535
2045 \C/\)/?TT:; T;;ﬁ?g%mgg TASND LINE/MOS DRIVERS | o 5403 | 11-BIT LINEIMEMORY DRIVERS WITH 3-STATE OUTPUTS | 535
: QUAD POSITIVE-AND GATES
25-Q OCTAL TRANSPARENT D-TYPE LATCH 7001 | \VITH SCHMITT-TRIGGER INPUTS 536
2373 | \ITH 3-STATE OUTPUTS 486
QUAD POSITIVE-NOR GATES
2414 | MEMORY DECODER WITH ON-CHIP VoG MONITOR | 488 7002 | \\/1TH SCHMITT-TRIGGER INPUTS 536
2541 OCTAL LINE DRIVERS/MOS DRIVERS 490 7032 QUAD 2-INPUT POSITIVE-OR GATES 537
WITH 3-STATE OUTPUTS WITH SCHMITT-TRIGGER INPUTS
2827 | 10-BIT BUS/MOS MEMORY DRIVERS 490 7046 | PHASE-LOCKED LOOP WITH VCO AND LOCK DETECTOR | 538
2828 | 10-BIT BUS/MOS MEMORY DRIVERS INVERTING | 491 7266 | QUAD 2-INPUT EXCLUSIVE-NOR GATES 539
2952 | REGISTERED TRANSCEIVERS (2mA, 24mA, 48mA, 64mA) | 492 8003 | DUAL 2-INPUT NAND GATES 539
2953 | REGISTERED TRANSCEIVERS (2mA, 24mA, 48mA, 64mA) | 494 16240/ 16-BIT BUS BUFFERS/DRIVERS WITH 3-STATE OUTPUTS | 540
3245 | OCTAL BUS TRANSCEIVER 3-STATE 496 16241 16-BIT BUS BUFFERS/DRIVERS WITH 3-STATE OUTPUTS | 542
4002 | DUAL 4-INPUT POSITIVE-NOR GATES 497 16244 16-BIT BUS BUFFERS/DRIVERS WITH 3-STATE OUTPUTS | 544
4015 | DUAL 4-STAGE STATIC SHIFT REGISTER | 498 16245 16-BIT BUS TRANSCEIVER WITH 3-STATE OUTPUTS | 546
4016 | QUAD BILATERAL SWITCH 499 16260| 12BT TO 24-BIT MULTIPLEXES D-TYPE 548
4017 | DECADE COUNTERS/DRIVERS 500 LATCH WITH 3-STATE OUTPUTS
4020 | 14-STAGE BINARY COUNTERS 502 16260/ 12-BIT TO 24-BIT REGISTERED BUS 550
4024 | 7-STAGE BINARY COUNTERS 503 TRANSCEIVER WITH 3-STATE OUTPUTS
4040 | 12-STAGE BINARY COUNTERS 504 12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
16270 \iTH 3.STATE OUTPUTS 552
4046 | PHASE-LOCKED-LOOP WITH VCO 505
2049 | HEX INVERTING BUFFERS 506 16271| 1287 TO 24-BIT MULTIPLEXED BUS EXCHANGER |
4050 | HEX NON-INVERTING BUFFERS 506 :AQE-I‘TS:I'SJ:; zlcT)URT;;EERED BUS EXCHANGER
4051 | 8-CHANNEL ANALOG MULTIPLEXERS/DEMULTIPLEXERS | 507 16282| o ST TE QUTPUTS 556
4052 aﬂﬁ#l‘;’fEk;(AE'\g\‘S%EwS'L‘gSLEXERS 508 16334 16-BIT UNIVERSAL BUS DRIVER WITH 3-STATE OUTPUTS | 558
59| |ieara] AT TMSHBI ATHES NTHSSTE TS | 62
MULTIPLEXERS/DEMULTIPLEXERS
4059 | CMOS PROGRAMMABLE DIVIDE-BY-N COUNTER | 510 16374 ;\Zf:iTaEsE’TiEggﬁsfSTzD D-TYPEFLIP-FLOPS | o)
4060 | ASYNCHRONOUS 14-STAGE BINARY COUNTERS | BT 4-PORT UNIVERSAL BUS EXCHANGER
AND OSCILLATORS 16409 ) 566
T T — Y e L
4067 | 16-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER | 513 16460 | 11 ANSCEIVERS WITH 3-STATE OUTPUTS | 568
4075 | TRIPLE 3-INPUT OR GATES 514 16-BIT REGISTERED TRANSCEIVERS
4094 | 8-STAGE SHIFT AND STORE BUS REGISTER, THREE-STATE | 516 16470 \\ITH 3-STATE OUTPUTS 570
285 | usoumts o 818| fesno 18T UNNERSAL BUS TRANSCENER |,
4316 | QUAD ANALOG SWITCH WITH LEVEL TRANSLATION | 519 18-BIT UNIVERSAL BUS TRANSCEIVER
4351 | ANALOG MULTIPLEXERS/DEMULTIPLEXERS WITH LATCH | 520 16501 \vITH 3-STATE OUTPUTS 574
4352 | ANALOG MULTIPLEXERS/DEMULTIPLEXERS WITH LATCH | 521 18-BIT REGISTERED BUS TRANSCEIVER
4374 | OCTAL EDGE-TRIGGERED D-TYPEDUAL- |, 16524\ \WiTH 3-STATE OUTPUTS 576
RANK FLIP-FLOP WITH 3-STATE OUTPUTS 18-BIT REGISTERED BUS TRANSCEIVER
4511 | BCD-TO-7 SEGMENT LATCH/DECODER/DRIVERS | 523 16525 \iTH 3-STATE OUTPUTS 578
4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS 16540/ 16-BIT BUFFERS/DRIVERS WITH 3-STATE OUTPUTS | 580
4514 524
WITH INPUT LATCHES 16541 | 16-BIT BUFFERS/DRIVERS WITH 3-STATE OUTPUTS | 581
4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS X
4515 | \ITH INPUT LATCHES 526 16543 :,;TB,_IqTisETiI?;%FLET?:$$QNSCEIVERS 582
4518 | DUAL SYNCHRONOUS COUNTERS 528 18-BIT UNIVERSAL BUS TRANSCEIVERS
4520 | DUAL SYNCHRONOUS COUNTERS 529 16600| \y|TH 3-STATE OUTPUTS 584
DUAL RETRIGGERABLE PRECISION 18-BIT UNIVERSAL BUS TRANSCEIVERS
4538 | \IONOSTABLE MULTIVIBRATOR 530 16601| \y|TH 3-STATE OUTPUTS 586
4543 | BCD-TO-7 SEGMENT LATCH/DECODER/DRIVERS | 532 16620 16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS | 588
5400 | 11-BIT LINEMEMORY DRIVERS WITH 3-STATE OUTPUTS | 534 16623| 16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS | 590




TTL TTL
CMOS SN74 o CMOS _SN74 ;;
BiCMOS 8 BiCMOS 8
Device Function Device Function
16640/ 16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS | 591 9-BIT BUS INTERFACE D-TYPE LATCHES
29843 634
16646| 11T BUS TRANSCEIVERS AND REGISTERS | WITH 3-STATE OUTPUTS
WITH 3-STATE OUTPUTS 29854 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER | 636
16651| 11T BUS TRANSCEIVERS AND REGISTERS | o, 29863 9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS | 638
WITH 3-STATE OUTPUTS 20864 | 9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS | 639
16652| 16BIT BUS TRANSCEIVERS AND REGISTERS | - 32240 32-BIT BUFFER/DRIVER WITH 3-STATE OUTPUTS | 640
WITH 3-STATE OUTPUTS 32244 36-BIT BUFFERIDRIVER WITH 3-STATE OUTPUTS | 642
16657 | 10-BIT TRANSCEIVERS WITH PARITY GENERATORS/ | o 32245 36-BIT BUS TRANSCEIVER WITH 3-STATE OUTPUTS | 644
CHECKERS AND 3 STATE OUTPUTS 32316 16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS | 646
16721] 20-BIT FLIP-FLOP WITH 3-STATE OUTPUTS | 600 32318 18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS | 648
16722 22-BIT FLIP-FLOP WITH 3-STATE OUTPUTS | 601 55 BT TRANSPARENT D.TYPE LATCH
16320| 10-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS | 32373 | i TH 3.STATE OUTPUTS 650
WITH DUAL OUTPUTS 32-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
16321 | 20-BIT BUS INTERFACE FLIP-FLOPS w08 82374 | e QUTPUTS 652
WITH 3-STATE OUTPUTS 36-BIT UNIVERSAL BUS TRANSCEIVERS
16523 18-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS | 32501 |\ T STATE OUTPUTS 654
WITH DUAL OUTPUTS 36-BIT REGISTERED BUS TRANSCEIVERS
16825 18-BIT BUS BUFFERSIDRIVERS WITH 3-STATE OUTPUTS | 605 32543 (I T1 5.STATE OUTPUTS 656
16827 20-BIT BUS BUFFERSIDRIVERS WITH 3-STATE OUTPUTS | 606 20103 | 8.STAGE SYNGHRONOUS DOWN COUNTERS | 658
16331| 1-TO-4 ADDRESS REGISTER/DRIVER o 33V ABT 16.8T BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS 162240 Lo S TATE OUTPUTS 659
16532| 1-TO-4 ADDRESS REGISTER/DRIVER w08 33V ABT 16.BT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS 162241 o T ATE OUTPUTS 660
16833| DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS | 610 162244/ 16-BIT BUFFERS/DRIVERS WITH 3-STATE OUTPUTS | 661
16834/ 16-BIT UNIVERSAL BUS DRIVER 612 162245| 16-BIT TRANSCEIVER WITH 3-STATE OUTPUTS | 662
WITH 3-STATE OUTPUTS 12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
16835| 33 ABT 16-BIT UNIVERSAL BUS DRIVER | 162260 | A TE QUTPUTS 664
WITH 3-STATE OUTPUTS 12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
16541| 20-BIT BUS INTERFACE D-TYPE LATCHES | ., 162268 1 o e OUTPUTS 666
WITH 3 STATE OUTPUTS 16-BIT TO 32-BIT REGISTERED BUS EXCHANGER
16a4| 18-BIT BUS INTERFACE D-TYPE LATCHES | - 162260] |\ o IASKS AND 5.STATE OUTPUTS | 68
WITH 3 STATE OUTPUTS 18-BIT TO 36-BIT REGISTERED BUS EXCHANGER
16853 DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS | 616 162282 o QUTPUTS 670
16861| 20-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS | 618 162334] 16-81T UNIVERSAL BUS DRIVER WITH 3-STATE OUTPUTS | 672
16863 18-BIT BUS TRANSCEIVERS WITH $-STATE OUTPUTS | 619 162344] 1-8IT TO 4-8IT ADDRESS DRIVER WITH 3-STATE OUTPUTS | 674
18-BIT UNIVERSAL BUS TRANSCEIVER
16901| \iTH PARITY GENERATORS/CHECKERS | 20 162373 if}ngf&gg'gg?ﬁgfg ARENTD-TYPELATCHES | ¢
3.3V 12.BIT UNIVERSAL BUS DRIVER WITH
16903 b ARITY CHECKER AND DUAL 3-STATE OUTPUTS | 822 162374 ;ﬁ%\;Q?STTL?EEUE%,GUET'LWGGERED D-TYPEFLIP-FLOPS | o7
16952/ 16-BIT REGISTERED TRANSCEIVERS 604 4T0-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED
WITH 3-STATE OUTPUTS 162460 TRANSGEIVERS WITH 3-STATE OUTPUTS 678
o5044| 259 OCTAL BUS BUFFERS/DRIVERS 626 18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS 162500] (T 5 STATE OUTPUTS 680
25045| 259 OCTAL BUS TRANSCEIVERS 627 18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS 162501| (71 3. STATE OUTPUTS 682
25642 25-2 OCTAL BUS TRANSCEIVER 628 16.BIT REGISTERED BUS TRANSGEIVER
50521 | 10-BIT BUS-INTERFAGE FLIP-FLOPS 629 162525 \\/1TH 3-STATE OUTPUTS 684
WITH 3-STATE OUTPUTS 3.3-V ABT 16-BIT BUFFERS/DRIVERS
50505 8-BIT BUS-INTERFAGE FLIP-FLOPS 630 162541) \\/1TH 3.STATE OUTPUTS 686
WITH 3-STATE OUTPUTS 18-BIT UNIVERSAL BUS TRANSCEIVER
50527 10-BIT BUFFERS AND BUS DRIVERS oot 162601) \\ 111 3 STATE OUTPUTS 688
WITH 3-STATE OUTPUTS 162721] 3.3-V 20-BIT FLIP-FLOP WITH 3-STATE OUTPUTS | 690
20g2g| 10-BIT BUFFERS AND BUS DRIVERS 632 3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS
WITH 3-STATE OUTPUTS 162820| - TATE OUTPUTS 691
10-BIT BUS INTERFACE D-TYPE LATCHES
29841 o CuTPuTs 633 coaps| 18-BIT BUS-INTERFACE FLIP-FLOPS con

WITH 3-STATE OUTPUTS




TTL
CMOS SN74
BiCMOS

Device

Function

obed

162825

18-BIT BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

69:

@

162827

20-BIT BUS BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

694

162830

1-BIT TO 2-BIT ADDRESS DRIVER WITH 3-STATE OUTPUTS

695

162831

1-BIT TO 4-BIT ADDRESS REGISTER/DRIVER
WITH 3-STATE OUTPUTS

696

162832

1-BIT TO 4-BIT ADDRESS REGISTER/DRIVER
WITH 3-STATE OUTPUTS

697

162834

18-BIT UNIVERSAL BUS DRIVER WITH 3-STATE OUTPUTS

698

162835

18-BIT UNIVERSAL BUS DRIVER WITH 3-STATE OUTPUTS

699

162836

20-BIT UNIVERSAL BUS DRIVER WITH 3-STATE OUTPUTS

700

162841

20-BIT BUS-INTERFACE D-TYPE LATCH
WITH 3-STATE OUTPUTS

701

164245

16-BIT TRANSCEIVER AND 3.3-V TO 5-V
SHIFTER WITH 3-STATE OUTPUTS

702

1322374

3.3-V ABT 32-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

703




FUNCTION

1G/2G /3G






LITTLE LOGIC GATE (AND/NAND/OR/NOR/EX-OR)

Technology
cMos BICMOS Advanced CMOS
Description :‘n‘;u‘:' Curcuit| Input | Output | Type | o [ 5 |5 | |6 |5 o5 2|8 |s]e|8]elg
| 2|82 |3 |3 (< | |%|2|F|3|F |3 |3
A 1 1608 O [ O €] [$)
2 2608 [¢] -
‘ | B [ 1G00] | [ [ | [ [OT0] [ O O
| 2 2000] [ | [ ] [ [T [ [o -
‘ POSITIVE- OR . 1 1632 | [ [ | [ [OT0] | \:) ('\,
| 2 202 [ | [ | [ [T [ [o
5 5 = -
POSITIVE- NOR . | 100z] [ [ [ [ [ [OTOT [ o ("
| 2 2002] [ | [ | [ [T [ [o
‘ EXCLUSIVE-OR 2 [ 1086 I [ ‘ ‘ [ [oTo] I \? .
| 2 2086] [ | [ | [ [T [ To -
Explanatory notes [Input] SCH : Schmitt-Trigger Inputs
[Output] BUF : Buffered Output OC : Open-Collector Output 3S : 3-State Output
Status O : Product available in technology indicated *: New product planned in technology indicated X : Discontinued
LITTLE LOGIC GATE (INVERTER/NONINVERTER)
Technology
CMoS BICMOS Advanced CMOS
Description | O °F | Gurcuit| Input |Output [ Type | o |5 |5 |5 [ |5 o5 e |65 ]e]2]e]g
P Tl @ |23 |F|<|2|F|Z |32 |F|=
1G04 o [¢] [¢) o
| UBF 1GU04 [¢) O 9]
oc 1G06 €] €]
SCH 1G14 O [ O (9] €]
2G04 o -
2 UBF 2GU04| o M
INVERTING 1 oc 2606 © .
SCH 2G14] o *
2G04 (9] B
3G04) 16) 0
s UBF 3GU04 -
oc 3G06| o M
SCH 2614 o *
SCH 3G14| [¢] -
oc 1G07 [¢) [¢]
1 SCH 1G17 [¢] [e)
1G66 €] €]
oc 2607 [¢] B
R SCH 2G17) o -
NON-INVERTING 1 2G34) o -
2G66| o M
oc 3G07 €] -
s SCH 3G17) - -
2G34) o -
3G34) 8] -

Explanatory notes [Input] SCH : Schmitt-Trigger Inputs
[Output] BUF : Buffered Output OC : Open-Collector Output 3 : 3-State Output
*: New product planned in technology indicated X : Discontinued

Status O : Product available in technology indicated



LITTLE LOGIC BUFFER/DRIVER

Technology
cMOS BiCMOS Advanced CMOS
ioti i £ = o
Description Curcuit Output Type el |85 |5 el l8|2]g]8]g]s
£|la|2|3]|3 <3|z 212|133
B 3s 1G125] O [ O ] ]
3s 1G126] [® 9 0
NON-INVERTING 3s 2G125] o *
2 3s 2G126 -
3S 2G241 9] *
INVERTING [ 1 [ 3S [ 1G2a0] T [ | | | | | T | | ] [§]
Explanatory notes Output 3S : 3-State Output R3S : Series Resistor and 3-State output OC : Open-Collector Output
Status O : Product available in technology indicated *: New product planned in technology indicated X : Discontinued
LITTLE LOGIC D-TYPE FLIP-FLOP
Technology
CMOS BICMOS Advanced CMOS
PRE -
Trigger Curcuit - |ouput|@-/@|Type | o [E [ E || |E|o|s5]|e|6]|s|2|8|ele
CLR = | 2|8 |8 |3 |2 |<|8 |2 |2 |3 |32 |3|%
25 Q 1679 o M
POS 1 25 Q 1G80 [9) *
B 25 B 2G74 o *
Explanatory notes [Trigger] POS : POSITIVE EDGE. NEG : NEGATIVE EDGE
[PRE * CLR] B : Preset and Clear. C: Clear only
[Output] 2S: Totem pole Output 3S : 3-State Output
[Q-/Q] B:Q-/Q-Output Q:Q-Output /Q :/Q-Output
Status O : Product available in technology indicated *: New product planned in technology indicated X : Discontinued
LITTLE LOGIC Data Selectors/Multiplexers
cMOS BiCMOS Advanced CMOS
No. of . -
Output Curcuit Tyee | o | £ | & | & sloleloels5lslolglele
Input/Output E |2 ]E |23 |33 |33
271 25 1 2G157) ] -

Explanatory notes

[Output] 2S : Totem Pole Output 3S : 3-State Output OC : Open-Collector Output

Status O : Product available in technology indicated *: New product planned in technology indicated X : Discontinued




LITTLE LOGIC ANALOG SWITCH

Technology
CMOS BICMOS Advanced CMOS
Description Type | o = = I . 4 o = ) 5 o o ) )
o > s
g8 |8 |8 |5 2% 8 2|8 |2|8]3]|8) %2
SINGLE ANALOG SWITCH 1G66) D 9]
One of Two Noninverting Demultiplexer with 3-State 1618 o
Deselected Output ~
SINGLE 2-CHANNELANALOG 2653 o B
MULTIPLEXERS/DEMULTIPLEXERS ©
DUAL ANALOG SWITCH 2G66| o -

Status O : Product available in technology indicated * : New product planned in







PIN ASSIGNMENTS

1G/2G /3G






Pin Assinments

SINGLE 2-INPUT POSITIVE-NAND GATE SINGLE INVERTER BUFFER/DRIVER
Y =AB WITH OPEN-DRAIN OUTPUT
Vee Y
5 4
112[73
NC A GND
NC — No internal connection
See page 27 See page 29
SINGLE 2-INPUT POSITIVE-NOR GATE SINGLE BUFFER/DRIVER
Y=A+B WITH OPEN-DRAIN OUTPUT
Voo M Vee Y
5 4 5 4
1]12]]3 112]718
A B GND NC A GND
NC — No internal connection
See page 27 See page 29
SINGLE INVERTER GATE SINGLE 2-INPUT POSITIVE-AND GATE
Y=A Y =AB
Voo M Vee Y
5] [a] [5]  [a]
172[73 1772]3
NC A GND A B GND
NC — No internal connection
See page 28 See page 30
SINGLE INVERTER SINGLE SCHMITT-TRIGGER INVERTER GATE
Y=A Y=A
Ve v
5 4
1]2]718 11218
NC A GND NC A GND
NC — No internal connection NC — No internal connection
See page 28 See page 30




Pin Assinments

1G17

SINGLE SCHMITT-TRIGGER BUFFER

1G79

SINGLE POSITIVE-EDGE-TRIGGERED
D-TYPE FLIP-FLOP

5 4
1712]13
NC A GND D CLK  GND
NC - No internal connection
See page 31 See page 33
1G18 1G80

1-OF-2 NONINVERTING DEMULTIPLEXER
WITH 3-STATE DESELECTED OUTPUT

SINGLE POSITIVE-EDGE-TRIGGERED
D-TYPE FLIP-FLOP

Yo Ve Vi Voo
61514 5 4
'Y CK
112 28
s GND A 0 CLK  GND
See page 31 See page 33
SINGLE 2-INPUT POSITIVE-OR GATE SINGLE 2-INPUT EXCLUSIVE-OR GATE
Y=A+B Y=A®B=AB+AB
Vee 12 Voo Y
[5] [4] 5] [a]
1712]718 1712]13
A B GND A B GND
See page 32 See page 34
SINGLE ABILATERAL ANALOG SWITCH SINGLE BUS BUFFER GATE
WITH 3-STATE OUTPUT
Y=A
Voo c Voo Y
5] [4] [5] [a]
171218 1712]13
B GND 0 A G
See page 32 See page 34




Pin Assinments

1G126 2G02
SINGLE BUS BUFFER GATE DUAL 2-INPUT POSITIVE-NOR GATE
WITH 3-STATE OUTPUT
Y=A
Voo ¥
5 4
172]7]3
0 A GND
See page 35 See page 36
1G240 2G04
SINGLE BUFFER/DRIVER WITH 3-STATE OUTPUT DUAL INVERTER GATE
Vg v
5 4

See page 35 See page 37

2G00 2GUo04

DUAL 2-INPUT POSITIVE-NAND GATE DUAL INVERTER GATE
Ve, 1Y 28 2
81 /7] 16115
1712]13]]4

See page 36 See page 37
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Pin Assinments

2G06

DUAL INVERTER BUFFER/DRIVER
WITH OPEN-DRAIN OUTPUTS

2G14

DUAL SCHMITT-TRIGGER INVERTER

1Y Ve o2y
611514 6|[5] (4
1712[3 1712[3
1A GND 27 1A GND 2A
See page 38 See page 39
DUAL BUFFER/DRIVER DUAL SCHMITT-TRIGGER BUFFER
WITH OPEN-DRAIN OUTPUTS
2 W Ve 2Y
1 J6][5][a]
A A
123 T2 T3]
1A GND  2A 1A GND 2A

See page 38

See page 40

2G08

DUAL 2-INPUT POSITIVE-AND GATE

See page 39

2G32

DUAL 2-INPUT POSITIVE-OR GATE

See page 40




Pin Assinments

2G34

DUAL BUFFER GATE

See page 41

2G74

SINGLE POSITIVE-EDGE-TRIGGERED
D-TYPE FLIP-FLOP WITH CLEAR AND PRESET

See page 42

2653

DUAL ANALOG MULTIPLEXER/DEMULTIPLEXER

1712](3] 4

COM INH GND GND

See page 41

26G86

DUAL 2-INPUT EXCLUSIVE-OR GATE

See page 43

2G66

DUAL BILATERAL ANALOG SWITCH

See page 42

2G125

DUAL BUS BUFFER GATE WITH 3-STATE OUTPUTS

Vgg 20E 1Y 24

7116

8] [7][6][s]
a
)

10E 1A 2 GND

See page 43

21
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Pin Assinments

2G126

DUAL BUS BUFFER GATE WITH 3-STATE OUTPUTS

Voo 20 1Y 2A

701615

.
8%@

112 4

2G241

DUAL BUFFER/DRIVER WITH 3-STATE OUTPUTS

Voo 208 1Y 2

8117 5

1)

JUHEpI

10 1A 2 GND

See page 44 See page 45
2G157 3G04
SINGLE 2-LINETO 1-LINE DATA TRIPLE INVERTER GATE
SELECTOR/MULTIPLEXER
Ve & AB Y Voo 1Y 3A oY
8117[[6]5 8117
1712 4 1/12]]3][4
A B Y e 1A 3 24 GND
See page 44 See page 46
2G240 3G06

DUAL BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

Vo 20E 1Y 2A

70116

a

53

1[]2]]3]]4

10 1A Y GND

See page 45

TRIPLE INVERTER BUFFER/DRIVER
WITH OPEN-DRAIN OUTPUTS

See page 46




Pin Assinments

3G07

TRIPLE BUFFER/DRIVER
WITH OPEN-DRAIN OUTPUTS

See page 47

3G34

TRIPLE BUFFER GATE

See page 48

3G14

TRIPLE SCHMITT-TRIGGER INVERTER

See page 47

3G17

TRIPLE SCHMITT-TRIGGER BUFFER

See page 48







FUNCTION
AND
ELECTRICAL
CHARACTERISTICS

1G/2G /3G






Logic Diagram

1
SINGLE 2-INPUT POSITIVE-NAND GATE A 2 4 Y
B
®Y=AB
FUNCTION TABLE

RECOMMENDED OPERATING CONDITIONS INPUT | oUTPUT

A B Y

LVC | LVC | LVC | LVC [ AUC | AUC

PARAMETER |MAX or MIN| AHC [AHCT sv | 33v | 25v | 1.8V | 25v | 1.8V UNIT E 2 :

X L H
Icc MAX 0.01 | 0.01 [ 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 mA
loH MAX -8 -8 -32 -24 -8 -4 -9 -8 mA
loL MAX 8 8 32 24 8 4 9 8 mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT | OUTPUT | MAXor MIN | AHC |aHCT | L@ | IV 1 1VE | LUE | 2T | AUE

3.3V [ 2.5V | 1.8V [ 25V | 1.8V

tPLH AorB Y MAX 8.5 9 4 47 5.5 8 2 22
PHL 85 9 4 47 55 8 2 2.2
UNIT:ns

Logic Diagram (positive logic)

1G02 )
SINGLE 2-INPUT POSITIVE-NOR GATE A w v
B
@Y-A+E
FUNCTION TABLE

INPUT | QuTPUT

A B Y
RECOMMENDED OPERATING CONDITIONS H X L

X H L
PARAMETER [MAX or MIN| AHC [aHcT | [T | VE | 1VE | VG | AUC | AUC | it Lt H

3.3V | 25V | 1.8V | 2.5V | 1.8V

Icc MAX 0.01 [ 0.01 | 0.01 [0.01 {0.01 | 0.01 | 0.01 | 0.01 [ mA
lon MAX -8 -8 -32 | -24 -8 -4 -9 -8 | mA
lou MAX 8 8 32 24 8 4 9 8 mA

SWITCHING CHARACTERISTICS

LVC | LVC | LVC | LVC | AUC | AUC

PARAMETER INPUT OUTPUT | MAX or MIN | AHC |AHCT 5V | 33v | 25v | 1.8V | 25V | 1.8V

tPLH AorB Y MAX 85 8.5 4 45 55 8 21 24
tPHL 8.5 8.5 4 4.5 5.5 8 2.1 24
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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1G04 Logic Diagram

SINGLE INVERTER GATE A 2 DO

oY=A

FUNCTION TABLE
RECOMMENDED OPERATING CONDITIONS

INPUT OUTPUT
LVC | LVC | LVC | LvC | AUC | AUC A v
PARAMETER [MAX or MIN | AHC [AHCT | o | 2he | e | ee 190 0 [ uNiT E h
Icc MAX [ 0.01 [0.01 [0.01 [0.01 [0.01 [001 [0.01 [0.01 [ mA
low MAX 8 | 8 |32 [-24] 8] -4 9] -8 [mA
lo. MAX 8 8 | 32 [ 24 [ 8 4 9 8 | mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT | OUTPUT | MaXor MIN | AHC [aHcT | LXE | 1YE | IVE | LUE | AU | AUC

3.3V | 2.5V | 1.8V [ 2.5V | 1.8V

L A v MAX 85 [ 85 (37 |42 |52 |75 |19 |22

tPHL 85 [ 85 [ 37 |42 [52 |75 |19 |22

UNIT:ns

1GU04 Logic Diagram
SINGLE INVERTER A 2 DO
®Y=A

@ Unbuffered Output

@ Supply Voltage Renge : 2V ~ 5.5V

FUNCTION TABLE

INPUT | OUTPUT
A Y

RECOMMENDED OPERATING CONDITIONS

H L
L H

PARAMETER [MAX or MIN | AHC | LYC | IVE | LUC | LVE | AUC AUE | yir

3.3V | 25V | 1.8V | 2.5V [ 1.8V

lcc MAX 0.01 | 0.01 | 0.01 | 0.01 [ 0.01 | 0.01 [ 0.01 | mA
lon MAX -8 -32 | -24 -8 -4 -9 -8 mA
lou MAX 8 32 24 8 4 9 8 mA

SWITCHING CHARACTERISTICS

LVC | LVC | LVC | LVC | AUC | AUC

PARAMETER INPUT OUTPUT | MAX or MIN | AHC 5V | 33v | 25v | 1.8V | 25V | 1.8V

P A ¥ MAX
toH 8 | 3 |37 ] 4 | 5 |21 |24

UNIT:ns




1G06
SINGLE INVERTER BUFFER/DRIVER
WITH OPEN-DRAIN OUTPUT

Logic Diagram

FUNCTION TABLE
RECOMMENDED OPERATING CONDITIONS
INPUT OUTPUT
LVC | LvC | LvC | LVC | AUC | AUC A Y
PARAMETER \MAX or MIN| 5" | 33y | 2.5v | 1.8V | 2.8v | 1.8v | UN'T :j h
Icc MAX__ [ 0.01 [ 0.01 [ 0.01 [0.01 [0.01 [0.01 [ mA
Vo MAX 55 | 55 | 65 | 55 | 27 [ 27 | V
loL MAX 32 [ 24 | 8 [ 4 [ 9 [ 8 [mA
SWITCHING CHARACTERISTICS
LVC | LvC | LvC | LvC | AUC | AUC
PARAMETER |  INPUT OUTPUT [ MAXor MIN | "o | 250 | v | 1 | 257 | Tav
teL A v MAX 3 | 4 [ 4 [56[18]25
tPHL 3 4 4 5.6 1.8 25
UNIT:ns
1G07 Logic Diagram
SINGLE BUFFER/DRIVER [Q\
WITH OPEN-DRAIN OUTPUT |
FUNCTION TABLE
INPUT | OUTPUT
RECOMMENDED OPERATING CONDITIONS A v
H H
Lve | Lve | Lve | e | Auc | Auc L L
PARAMETER [MAX or MIN| ' | e | 7w | Tav 19y | gy [ UNIT
Icc MAX [ 0.01 | 0.01 [0.01 [0.01 [0.01 [0.01 [ mA
loH MAX 55 | 655 [ 55 [ 65 [ 27 [ 27 | V
loL MAX 32 [ 24 | 8 [ 4 [ 9 [ 8 [mA
SWITCHING CHARACTERISTICS
Lve | Lve | e | e | Auc | Auc
PARAMETER |  INPUT OUTPUT [ MAXor MIN | S | 230 | v | 1y | 25 | Ty
tPLH A v MAX 35 4.2 5.5 8.3 1.8 25
teHL 35 [ 42 [ 55 |83 |18 | 25

UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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1608 Logic Diagram

SINGLE 2-INPUT POSITIVE-AND GATE A 1:D7
2 Y
B

@Y=AB

FUNCTION TABLE
RECOMMENDED OPERATING CONDITIONS WPUT T ouTPUT

A B Y

Lve | Lve | e | e | Auc | Auc

PARAMETER [MAX or MIN | AHC [AHCT | o | 2he | e | ee 190 0 [ uNiT HoH H

X L L
Icc MAX_ | 0.01 [0.01 [0.01 [0.01 [0.01 [0.01 [0.01 [0.01 | mA
loH MAX 8 | 8 |32 | 24| 8| 4| 9| 8 | mA
o MAX 8 | 8 |32 | 2| 8 | 4|9 | 8 |mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT | OUTPUT | MaXor MIN | AHC [aHcT | LXE | 1YE | IVE | LUE | AU | AUC

3.3V | 2.5V | 1.8V [ 2.5V | 1.8V

tPLH AorB M MAX 9 9 4 4.5 5.5 8 2 24
teL 9 9 4 |45 [ 55| 8 2 | 24
UNIT:ns
1G14 Logic Diagram
SINGLE SCHMITT-TRIGGER INVERTER GATE 2 {>C 4
A Y
eY:=A
FUNCTION TABLE
INPUT OUTPUT
RECOMMENDED OPERATING CONDITIONS A Y
H L
LVC | LVC | LVC | LVC | AUC | AUC L H
PARAMETER [MAX or MIN| AHC [AHCT | o | 20v | v | rev | Sev | gy |UNIT
Ioc MAX 0.01 ] 0.01 [0.01 [0.01 [0.01 [0.01 [0.01 | 0.01 [ mA
ToH MAX 8 | 8 [ 32 [-2] 8] 4] -9[-8[m
lou MAX 8 8 [ 32 [ 24 | 8 4 9 8 | mA

SWITCHING CHARACTERISTICS

LVC | LVC | LVC | LVC | AUC | AUC

PARAMETER INPUT OUTPUT | MAX or MIN | AHC |AHCT 5 | 33v | 25V | 1.8V | 2.5V | 1.8V

tPLH A M MAX 12 9 5 5.5 6.5 1 2.5 25
tPHL 12 9 5 5.5 6.5 1 2.5 25
UNIT:ns



1G17 Logic Diagram
SINGLE SCHMITT-TRIGGER BUFFER 2 N 4
A l.u'/
FUNCTION TABLE
RECOMMENDED OPERATING CONDITIONS
INPUT OUTPUT
LVC | LvC | LvC | LVC | AUC | AUC A v
PARAMETER \MAX or MIN| 5" | 33y | 2.5v | 1.8V | 2.8v | 1.8v | UN'T H H
Icc MAX 0.01 [0.01 [0.01 J0.01 [0.01 [0.01 [ mA
lon MAX EFIEAENEEREERERR
oL MAX 32 [ 24 | 8 4 9 8 [ mA
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC | AUC | AUC
PARAMETER |  INPUT OUTPUT | MAXor MIN | S5 | 220 | v | 1av | 25v | 1.8y
tPLH A Y MAX 5 5.5 6.5 1 2.5 24
tPHL 5 |55 |65 | 11 [ 25|24
UNIT:ns
1G18 Logic Diagram
1-OF-2 NONINVERTING DEMULTIPLEXER Yo
WITH 3-STATE DESELECTED OUTPUT
1
S
3
AY——¢ 1
RECOMMENDED OPERATING CONDITIONS FUNCTION TABLE
INPUTS OUTPUT
LVC | LvC | LvC | LvC s A Yo i
PARAMETER [MAX or MIN| " | 250 | J5e | Ty | UNIT T T
L H H z
Icc MAX 0.01 [0.01 [0.01 [0.01 [ mA HooL z L
Ton MAX | 32 | 24 | 8 | 4 | mA H_H z_H
oL MAX 32 |24 | 8 4 [ mA
SWITCHING CHARACTERISTICS
LVC | LVC | Lve | Lve
PARAMETER |  INPUT OUTPUT | MAXor MIN | o | 2o | 5ev | 1gu
tPLH A Y MAX 3.2 4.2 5 9.3
tPHL 3.2 4.2 5 9.3
[ S v MAX 34 [ 46 [ 56 [102
tpz 34 | 46 | 56 | 102
tpiz S v MAX 33 [ 49 [ 53 [127
teHz 33 [ 49 [ 53 [127
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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1G32 Logic Diagram

SINGLE 2-INPUT POSITIVE-OR GATE A 4
2 ’ Y
B

®Y=A+B
FUNCTION TABLE
RECOMMENDED OPERATING CONDITIONS WPUT | ouTPUT
A B Y
LVC | LVC | LVC | LVC | AUC | AUC /S
PARAMETER |MAX or MIN| AHC |AHCT | o | 2ov | 5ev | 1gv | 28v | 1.8v | UNT ; ﬁ :
[ MAX 0.01 ] 0.01 [0.01 | 001 | 0.01 | 0.01 | 0.01 | 0.01 | mA £t £
lon MAX 8 | -8 | 32 |-24|-8 | -4 |-9]-8|mA
lou MAX 8 8 |32 | 2| 8 4 9 8 | mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT | OUTPUT | MAXor MIN | AHC [aHcT | [XE | 1YE | IVE | LUE | AUC | AUC

3.3V [ 25V | 1.8V [ 2.5V | 1.8V

L AorB v MAX 85 [ 9 4 |45 |55 | 8 [ 21|24
tHL 85 | 9 4 |45 [ 55 | 8 [ 21 |24
UNIT:ns
1G66 Logic Diagram
SINGLE ABILATERAL ANALOG SWITCH
A ! 2 B
FUNCTION TABLE
CONTROL
INPUT | SWITCHI

RECOMMENDED OPERATING CONDITIONS (©)

AUC L OFF
PARAMETER |MAX or MIN | LVC 1.8V UNIT H ON
[ MAX 0.01 | 0.01 [ mA

SWITCHING CHARACTERISTICS

LVC [ LVC | LVC | LVC [ AUC | AUC
PARAMETER INPUT OUTPUT | MAX or MIN 5v | 33v | 25v | 1.8V | 25v | 1.8V
tPLH AorB BorA MAX 06 [ 08 | 12 2 0.1 0.2
tPHL 06 [ 08 | 12 2 0.1 0.2
tPzH c BorA MAX 4.2 5 6.5 12 1 1.1
tzL 4.2 5 6.5 12 1 1.1
tPHZ ¢ BorA MAX 5 65 | 6.9 10 22 | 29
tPiz 5 65 | 6.9 10 22 | 29

UNIT:ns



1G79 Logic Diagram
SINGLE POSITIVE-EDGE-TRIGGERED cLK -2 c
D-TYPE FLIP-FLOP

c
FUNCTION TABLE
RECOMMENDED OPERATING CONDITIONS INPUT OUuTPUT
LVC | LVC | LVC | LVC e a
PARAMETER | MAX or MIN sv | 33v |25V | 1.8V UNIT 1 [' E
lee MAX__ | 0.01 | 0.01 | 0.01 |0.01 | mA L X Q
loH MAX -32 | -24 -8 -4 mA
lou MAX 32 24 8 4 mA
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER INPUT OUTPUT MAX or MIN s | 33v | 25v | T8V
fmax MIN 160 | 160 | 160 | 160
tw CLK high or low MIN 25 2.5 2.5 25
tsu Before CLK ", Data high MIN 1.2 1.3 1.4 2.2
Before CLK ", Data low 1.2 1.3 1.4 2.6
th Data after CLK * MIN 05 [ 10 | 04 | 03
tPLH CLK Q MAX 45 5.2 7 9.9
PHL 45 5.2 7 99
UNIT fmax:MHz other:ns
1G80 Logic Diagram
SINGLE POSITIVE-EDGE-TRIGGERED cLk 2 c
D-TYPE FLIP-FLOP :
FUNCTION TABLE
INPUT OUTPUT
CLK D Q
RECOMMENDED OPERATING CONDITIONS T H L
t L H
LVC | LVC | LVC | LVC
PARAMETER | MAX or MIN 5v | 33v | 25V | 1.8V UNIT L X Qg
Icc MAX 0.01 [ 0.01 [ 0.01 | 0.01 | mA
lon MAX -32 | -24 -8 -4 mA
lou MAX 32 24 8 4 mA

SWITCHING CHARACTERISTICS

LVC | LVC | LVC | LVC
PARAMETER INPUT OUTPUT | MAX or MIN sv | 33v | 25v | T.8v
fmax MIN 160 | 160 | 160 | 160
tw CLK high or low MIN 25 2.5 2.5 25
tsu Before CLK ", Data high MIN 1.1 1.3 1.5 2.3
Before CLK *, Data low 1.1 13 1.5 25

th Data after CLK * MIN 04 [ 09 |02 0
tPLH CLK a MAX 45 | 52 7 99
tPHL 45 5.2 7 99

UNIT  fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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1686 Logic Diagram
EXCLUSIVE OR
SINGLE 2-INPUT EXCLUSIVE-OR GATE

1T+ D -
D S

An exclusive-OR gate has many applications, some of which

@®Y-A®B=-AB+AB

RECOMMENDED OPERATING CONDITIONS can be represented better by alternative logic symbols.
LVC | LVC | LvC | Lve
PARAMETER [MAX or MIN| AHC [AHCT | "o | 2b | o'ew | 1y | UNIT
FUNCTION TABLE
oo MAX | 0.01 [ 0.01 |0.01 |0.01 |[0.01 [0.01 | mA UNCTIO
lon MAX 8 | 8 | 32| -24] 8| 4 |mA A'""‘”B oureut
lou MAX 8 8 [ 32 | 2 | 8 4 | mA — T
L H H
H L H
H H L
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER INPUT OUTPUT | MAX or MIN | AHC |AHCT 5v | 33v | 25v | 1.8V
teL AorB v MAX 0| 9 4 5 |55 |99
tPHL 10 9 4 5 55 | 99
UNIT:ns
1G125 Logic Diagram
SINGLE BUS BUFFER GATE oE -
WITH 3-STATE OUTPUT
2 4
A > Y
@Y=A
FUNCTION TABLE
_INPUT [ ouTPUT
RECOMMENDED OPERATING CONDITIONS ‘7_5 : :
LoL L
LVC | LVC | LVC | LVC | AUC | AUC
PARAMETER |MAX or MIN | AHC |AHCT 5v |33V |25V |18V | 25v | 1.8V UNIT H X Y4

lcc MAX 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 [ 0.01 | 0.01 [ mA
lon MAX -8 -8 -32 | -24 -8 -4 -9 -8 mA
lou MAX 8 8 32 24 8 4 9 8 mA

SWITCHING CHARACTERISTICS

LVC | LVC | LVC | LVC | AUC | AUC

PARAMETER INPUT OUTPUT | MAX or MIN | AHC |AHCT 5 | 33v | 25V | 1.8V | 2.5V | 1.8V

tPLH A Y MAX 85 | 85 4 45 | 55 8 17 |25
tPHL 85 | 85 4 45 | 55 8 17 |25
tPZH i3 M MAX 8 8 5 53 | 65 [ 9.4 | 1.9 | 2.6
tPzL 8 8 5 53 | 65 [ 94 |19 | 26
tPHZ i3 v MAX 10 10 | 42 5 5 92 | 17 [ 31

tPLz 10 10 4.2 5 5 9.2 1.7 3.1
UNIT:ns




1G126 Logic Diagram
SINGLE BUS BUFFER GATE OE 1
WITH 3-STATE OUTPUT »
A >
®Y=A
FUNCTION TABLE
RECOMMENDED OPERATING CONDITIONS
INPUT__ [ ouTPUT
LVC | LVC | LVC | LVC | AUC | AUC OE A Y
PARAMETER [MAX or MIN| AHC |AHCT | 37 | Soe | e | Fow 1980 480 funiT : r [‘
Icc MAX [ 0.01 [0.01 [0.01 [0.01 [0.01 [001 [001 [0.01 [ mA L X Z
low MAX 8 | 8 [ 3224 8 4|98 [mA
loL MAX 8 8 | 32 [ 24 [ 8 [ 4 ]9 8 | mA
SWITCHING CHARACTERISTICS
Lve | Lve | Lve | Lve | Auc | Auc
PARAMETER |  INPUT OUTPUT | MAX or MIN | AHC [AHCT | " | 23 | 560 | 18V | 25v | 187
teL A v MAX 85 |85 | 4 |45 [55 | 8 |17 |25
teHL 85 [ 85 | 4 |45 55 | 8 [ 1725
tezi oF v MAX 8 8 5 |53 |66 |94 ]19]25
te2L 8 8 5 |53 |66 |94 [19]25
tprz oF v MAX 10 | 10 [ 42 [ 55 [55 [98 |17 ]31
tpiz 10 [ 10 [42 [ 55 |55 |98 |17 |31
UNIT:ns
1G240 Logic Diagram
SINGLE BUFFER/DRIVER o
WITH 3-STATE OUTPUT )
A
FUNCTION TABLE
_INPUT OUTPUT
RECOMMENDED OPERATING CONDITIONS OE A
L H L
Lve | Lve | Lve | Lve | Auc | Auc Lot H
PARAMETER [MAX or MIN| ' | e | 7w | Tav 19y | gy [ UNIT H X z
Icc MAX [ 0.01 | 0.01 [0.01 [0.01 [0.01 [0.01 [ mA
low MAX 2|20 8| 4] 9] -8 [mA
loL MAX 2 |24 | 8 4 9 8 | mA
SWITCHING CHARACTERISTICS
Lve | Lve | e | e | Auc | Auc
PARAMETER |  INPUT OUTPUT [ MAXor MIN | S | 230 | v | 1y | 25 | Ty
tpLH A v MAX 4 [ a5 [55 | 8 [17 [ 25
teHL 4 |45 [55 [ 8 [ 17 [25
tezH oF v MAX 52 | 54 | 65 [ 94 | 1.9 | 26
trzL 52 | 54 [ 65 |94 |19 [ 26
tprz oF v MAX 41 [ 52 [ 49 [94 [ 17 |31
ez 41 [ 52 [ 49 [ 94 [ 17 | 31
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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2G00
DUAL 2-INPUT POSITIVE-NAND GATE

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

PARAMETER [MAX or MIN| LYC | LVC | LVC 4 LVC 4y FUNCTION TABLE
5V | 3.3V | 25V | 1.8V
(each gate)
oo MAX 0.01 | 0.01 [0.01 [0.01 | mA INPUT | ouTPUT
Ton MAX 32 | 24| -8 | -4 [ mA A B Y
H H L
lou MAX 32 | 24 | 8 4 | mA vos h
X L H
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER |  INPUT OUTPUT | MAXor MIN | 5" | 550 | 56y | 18y
L AorB v MAX 33 [ 43 |48 | 86
tPHL 3.3 43 | 48 8.6
UNIT:ns
2602 Logic Diagram
DUAL 2-INPUT POSITIVE-NOR GATE A 1 .
2 1Y
1B
5
2A 3
6 2y
2B
RECOMMENDED OPERATING CONDITIONS FUNCTION TABLE
(each gate)
LVC | LVC | LVC | LVC
PARAMETER [MAX or MIN| "2 | 50 | 5av | gy | UNIT WPUT T ouTPuT
A B Y
[ MAX 0.01 | 0.01 [ 0.01 [0.01 [ mA H X L
o MAX 32| 24| 8 [ 4 | mA o .
lou MAX 32 24 8 4 mA
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER |  INPUT OUTPUT | MAXor MIN | "o | sav | 55w | 1gy
oL AorB v MAX 44 | 49 [ 54 | 89
thL 44 [ 49 [ 54 | 89
UNIT:ns



2G04 Logic Diagram

DUAL INVERTER GATE 1A {>¢ S 4w
3 4
2A 2y
FUNCTION TABLE
(each inverter)
RECOMMENDED OPERATING CONDITIONS INPUT | ouTeuUT
H L
LVC | LVC | LVC | LVC
PARAMETER | MAX or MIN s | 33v | 25v | 1.8V UNIT L H
loc MAX_ | 0.01 | 0.01 [ 0.01 [0.01 | mA
lon MAX -32 | -24 -8 -4 mA
lou MAX 32 24 8 4 mA
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER INPUT OUTPUT MAX or MIN sv | 33v | 25V | 1.8V
tPLH A v MAX 32 | 41 4.4 8
tPHL 3.2 4.1 4.4 8
UNIT:ns
2GU04 Logic Diagram
DUAL INVERTER GATE i {>c 5 Ly
3 4
2A 2y
FUNCTION TABLE
RECOMMENDED OPERATING CONDITIONS (each inverter)
INPUT | OUTPUT
e | e | e | e
PARAMETER |MAX or MIN| [5(% | 240 | 2VE | HU0 | unim : \L!
L H
Icc MAX 0.01 [ 0.01 | 0.01 [ 0.01 | mA
lon MAX -32 -24 -8 -4 mA
lot MAX |32 |24 8 | 4 |[mA

SWITCHING CHARACTERISTICS

LVC | LVC | LVC | LVC

PARAMETER INPUT OUTPUT | MAX or MIN sV | 3.3v | 25v | 1.8V

tPLH A v MAX 3 37 4 5.5
tPHL 3 37 4 5.5
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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2606 Logic Diagram

DUAL INVERTER BUFFER/DRIVER at @o 5 4y
WITH OPEN-DRAIN OUTPUTS
a3 @c 4 oy
FUNCTION TABLE
RECOMMENDED OPERATING CONDITIONS (each inverter)
Lve LvC LvC Lve INPUT OUTPUT
PARAMETER [MAX or MIN 5V 33v | 25V | 1.8V UNIT A Y
H L
Icc MAX 0.01 | 0.01 | 0.01 | 0.01 mA L H
Vo MAX 5.5 5.5 5.5 5.5 Vv
loL MAX 32 24 8 4 mA
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER INPUT OUTPUT MAX or MIN 5v | 33v | 25V | 1.8V
tPLH A Y MAX 2.9 3.4 3.9 7.2
tPHL 2.9 3.4 3.9 7.2
UNIT:ns
2G07 Logic Diagram
DUAL BUFFER/DRIVER i N 6 .y
WITH OPEN-DRAIN OUTPUTS |
a3 ll; 4 oy
FUNCTION TABLE
(each buffer/deiver)
RECOMMENDED OPERATING CONDITIONS INPUT | OUTPUT
A Y
LVC | LVC | LVC | LVC H H
PARAMETER | MAX or MIN 5 | 33v | 25v | 1.8V UNIT L L
Icc MAX 0.01 | 0.01 | 0.01 | 0.01 mA
Vo MAX 5.5 5.5 5.5 5.5 Vv
loL MAX 32 24 8 4 mA

SWITCHING CHARACTERISTICS

LVC | LVC | LVC | LVC

PARAMETER INPUT OUTPUT | MAX or MIN 5v |33V | 25v | 1.8v

tPLH A Y MAX 29 3.7 4.4 8.6
tPHL 2.9 3.7 4.4 8.6
UNIT:ns



2608 Logic Diagram

DUAL 2-INPUT POSITIVE-AND GATE 1A 1:D77 v
2
1B

RECOMMENDED OPERATING CONDITIONS

FUNCTION TABLE
PARAMETER [MAX or Min | TN | LYC | IVE | LVE | ypir (each gate)
S i INPUT__| QUTPUT
Icc MAX__| 0.01 | 0.01 | 0.01 | 0.01 | mA A8 :
lon MAX -32 | -24 -8 -4 mA L X L
lo. MAX | 32 | 24 | 8 | 4 | mA X L L
SWITCHING CHARACTERISTICS
we | e | e | e
PARAMETER | INPUT | OUTPUT | MaxorMIN | LXE | V6 | 1VE | LVE
tPLH AorB Y MAX 3.8 47 5.1 9
tPHL 3.8 4.7 5.1 9
UNIT:ns
2G14 Logic Diagram
DUAL SCHMITT-TRIGGER INVERTER 1 6
1A Nip 1Y
3 4
2A T 2y
FUNCTION TABLE

(each inverter)

RECOMMENDED OPERATING CONDITIONS

INPUT OUTPUT
LVC | LVC | LVC | LVC | iy A Y

PARAMETER | MAX or MIN

5V | 3.3V | 2.5V | 1.8V H L

L H
lcc MAX 0.01 [0.01 | 0.01 [0.01 | mA
lox MAX -32 | -24 -8 -4 mA
lou MAX 32 24 8 4 mA

SWITCHING CHARACTERISTICS

LVC | LVC | LVC | LVC

PARAMETER INPUT OUTPUT | MAX or MIN 5V | 33v | 25v | 1.8V

tPLH A Y MAX 4.3 5.4 5.7 9.5
PHL 43 | 54 |57 |95
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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2G17

DUAL SCHMITT-TRIGGER BUFFER

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

1 '\ 6
1A E 1Y
|
R SO
2 T 2y
|

FUNCTION TABLE

(each inverter)

LVC | LVC | LVC | LVC INPUT | OUTPUT
PARAMETER | MAX or MIN sv | 33v | 25v | T8V UNIT A Y
H H
lcc MAX 0.01 | 0.01 [ 0.01 | 0.01 [ mA L L
lon MAX -32 | -24 -8 -4 | mA
lo. MAX 32 24 8 4 mA
SWITCHING CHARACTERISTICS
LVC [ LVC | LVC | LVC
PARAMETER INPUT OUTPUT | MAX or MIN 5v | 33v | 25V | 1.8V
tPLH A MAX 4.3 5.4 5.7 9.3
tPHL 4.3 5.4 5.7 9.3
UNIT:ns
2G32 Logic Diagram
DUAL 2-INPUT POSITIVE-OR GATE 1At 7
2 1Y
1B
5
2A 3
6 2y
2B
RECOMMENDED OPERATING CONDITIONS FUNCTION TABLE
(each gate)
LVC | LVC | LVC | LVC INPUT OUTPUT
PARAMETER |MAX or MIN 5 | 33v | 25v | 1.8V UNIT Y 5 v
H X H
lcc MAX 0.01 ] 0.01 [ 0.01 | 0.01 [ mA X H H
loH MAX 32 | -24 | -8 4 | mA L L L
lou MAX 32 24 8 4 mA
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER INPUT OUTPUT MAX or MIN s | 33v | 25v | 1.8V
tPLH AorB Y MAX 32 38 4.4 8
tPHL 3.2 38 | 44 8
UNIT:ns



2G34

Logic Diagram

DUAL BUFFER GATE 1 l\
1A > v
3 N
2A > 2y
FUNCTION TABLE
(each gate)
RECOMMENDED OPERATING CONDITIONS INPUT | OUTPUT
e | we | e | e H H
PARAMETER |MAX or MIN| [5i7 | 240 | 2VE | H40 | unim L L
Icc MAX__ | 0.01 | 0.01 [0.01 [ 001 | mA
lon MAX | 32 | 24 | -8 | 4 | mA
lo. MAX 32 | 24 | 8 | 4 | mA
SWITCHING CHARACTERISTICS
we | e | we | e
PARAMETER | INPUT | OUTPUT | maxormin | (& | 295 | V0 | 1VE
tPLH A v MAX 32 | 41 44 8.6
tohL 32 | 41 | 44 | 86
UNIT:ns
2G53 Logic Diagram
DUAL ANALOG
MULTIPLEXER/DEMULTIPLEXER N
Y1
|NH24D07 L com
RECOMMENDED OPERATING CONDITIONS
FUNCTION TABLE
PARAMETER [MAX o MIN| '€ | uNIT CONTROLINPUT| _ ON
INH A |CHANNEL|
[— Y1
Icc MAX__| 001 | mA Loy M
H X | None
SWITCHING CHARACTERISTICS
we | e | we | e
PARAMETER | INPUT | OUTPUT [ Maxormin | GF | 250 | 2V5 | 10
L COMorY | YorcoM max |06 108 L1212
tPHL 0.6 0.8 1.2 2
tPZH 45 5.4 6.1 9
trzt NH COMory MAX 45 |54 |61 | 9
ez 8 | 81 |83 [109
trz 8 | 81 | 83 | 109
trz 54 | 58 | 7.2 | 103
ez A COMor Y VIAX 54 | 58 | 7.2 | 103
tPHZ 5 1.2 7.9 9.4
triz 5 |72 | 79 | 94
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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2G66

DUAL BILATERAL ANALOG SWITCH

RECOMMENDED OPERATING CONDITIONS

Logic Diagram, each switch

1c 4|7 >0—

One of Two Switches

PARAMETER | MAX or MIN | LVC | UNIT FUNCTION TABLE
(each section)
Icc MAX 0.01 | mA CONTROL|
INPUT | SWITCHI
©
L OFF
SWITCHING CHARACTERISTICS H ON
LVC | LVC | LvC | LvC
PARAMETER | INPUT OUTPUT | MAXor MIN | "o | 20 | 5ev | 1gy
tPLH AorB BorA MAX 0.6 0.8 1.2 2
tPHL 0.6 0.8 1.2 2
tzn ¢ AorB MAX 39 | 44 [ 56 [ 10
2 39 | 44 [ 56 [ 10
tpHz c AorB MAX 63 |72 |69 |105
trz 63 | 7.2 [ 69 | 105
UNIT:ns
2G74 Logic Diagram
SINGLE POSITIVE-EDGE-TRIGGERED
D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET
RECOMMENDED OPERATING CONDITIONS
Lve | Lve | e | e
PARAMETER | MAX or MIN | "0 | e | b | gy [UNIT
[ MAX 0.01 [ 0.01 [0.01 [0.01 [ mA
o MAX 3216 8 | 4 [mA
lou MAX 32 [ 16 | 8 4 | mA
SWITCHING CHARACTERISTICS FUNCTION TABLE
LVC | LVC | LVC | LVC e QuTPLL
PARAMETER |  INPUT OUTPUT | MAXor MIN | 5" | 200 | 5av | 1gu PFLl C:H C;K : g f
H L X X L H
fmax MIN 200 | 175 | 175 | 80 LoL X X Ht  HE
H H t H H L
or bLR low - : : H H L X Q Qg
tsu Data MIN 11118 117 |29 + This configuration is nonstable; that s, it does not persist
PRE or CLR inactive 1 1.2 1.4 1.9 when PRE or CLR returns to its inactive (high) level.
th MIN 05 [ 12 03] 0
teL CLK a MAX 41 |59 [ 70 [134
teL 41 |59 [ 70 [134
tPLH CLK a MAX 44 | 6.2 77 | 144
teHL 44 | 62 [ 7.7 [ 144
teL BREor TR | Qor@ MAX 41 |59 [ 7 [129
tPHL 4.1 5.9 7 12.9
UNIT:ns



2686 Logic Diagram

EXCLUSIVE OR

DUAL 2-INPUT EXCLUSIVE-OR GATE
> =
T >

An exclusive-OR gate has many applications, some of which

RECOMMENDED OPERATING CONDITIONS can be represented better by alternative logic symbols.

LVC | LVC | LVC | LVC | ynip

PARAMETER | MAX or MIN 5v | 33v | 25v | 1.8V

Icc MAX 0.01 | 0.01 | 0.01 | 0.01 | mA FUNCTION TABLE

loH MAX 32 | 24 | -8 -4 | mA (each gate)

oL MAX 32 | 24 | 8 4 [ mA INPUT | ouTPUT
A B Y
L L L
L H H
H L H

RECOMMENDED OPERATING CONDITIONS H H L

PARAMETER [MAX or MIN| i€ | 1YE | IV | WYE | yir

3.3V [ 25V | 1.8V

Icc MAX 0.01 [ 0.01 | 0.01 [0.01 | mA
lon MAX -32 -24 -8 -4 mA
lou MAX 32 24 8 4 mA
2G125 Logic Diagram
DUAL BUS BUFFER GATE 1oE -
WITH 3-STATE OUTPUTS R R
1A > 1Y
7
20E
5 3
2A > 2y
RECOMMENDED OPERATING CONDITIONS
LVC | LVC | LVC | LVC
PARAMETER |MAX or MIN| {37 | 40 | J0e | 100 | UNIT FUNCTION TABLE
(each buffer)

Icc MAX 0.01 [ 0.01 [ 0.01 | 0.01 | mA

INPUT
loH MAX 32 | 24| 8 | 4 [ mA e
lou MAX 32 24 8 4 mA L H H

L L L

H X z

SWITCHING CHARACTERISTICS

LVC | LVC | LVC | LVC
PARAMETER INPUT OUTPUT | MAX or MIN sv | 33v | 25v | 1.8V
L A v MAX 3.7 4.3 4.8 9.1
tPHL 3.7 4.3 4.8 9.1
tPZH 3 v MAX 3.8 4.7 5.6 9.9
2L 38 | 47 |56 | 99
tPHZ i3 v MAX 3.4 4.6 58 | 116
Lz 3.4 4.6 58 | 11.6
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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2G126 Logic Diagram
1
DUAL BUS BUFFER GATE 10E
WITH 3-STATE OUTPUTS 2 6
1A 1> 1Y
7
20E
oA 5 3
2y
RECOMMENDED OPERATING CONDITIONS |V
LVC | LVC | LVC | LVC
PARAMETER [MAX or MIN| "o | 50 | 52w | gy | UNIT
FUNCTION TABLE
[ MAX 0.01 [0.01 {0.01 [0.01 | mA (each butfer)
lon MAX -32 | -24 -8 -4 mA INPUT OUTPUT
lou MAX 32 | 24 | 8 4 | mA OE A Y
H H H
H L L
L X z
SWITCHING CHARACTERISTICS
LVC [ LVC | LVC | LVC
PARAMETER INPUT OUTPUT | MAX or MIN 5v | 33v | 25V | 1.8V
tPLH A Y MAX 3.2 4 4.9 9.8
tPHL 3.2 4 4.9 9.8
tPzH OF Y MAX 3.1 4.1 5 10
tPzL 3.1 4.1 5 10
tphz OE v MAX 33 | 44 | 57 | 126
triz 33 44 5.7 | 12.6
UNIT:ns
2G157 Logic Diagram
SINGLE 2-LINE TO 1-LINE DATA
SELECTOR/MULTIPLEXER
RECOMMENDED OPERATING CONDITIONS
LVC | LVC | LVC | LVC
PARAMETER [MAX or MIN| "2 | 50 | 5av | gy | UNIT FUNCTION TABLE
INPUT OUTPUT
[ MAX 0.01 | 0.01 [ 0.01 [0.01 [ mA G AB A B Y Y
loH MAX 32 | -24 | -8 4 | mA t‘ >L< >L< § I[ h
lou MAX 32 24 8 4 mA L L H X H L
L H X L L H
L _H X __H H L
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER |  INPUT OUTPUT | MAXor MIN | "o | sav | 55w | 1gy
P Aor B Yor¥ MAX 4 1618 114
tPHL 4 6 8 14
L B Yor¥ MAX 4 16 19 116
tPHL 4 6 9 16
tPLH g YorY MAX 4 6 8 14
tPHL 4 6 8 14
UNIT:ns
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2G240 Logic Diagram
DUAL BUFFERS/DRIVERS — 1
WITH 3-STATE OUTPUTS

2
1A 1Y
7
20E
RECOMMENDED OPERATING CONDITIONS 5
we | we | e | we 2A 2y
PARAMETER [MAX or MIN| " | 250 | J5e | Ty | UNIT
Icc MAX__ [ 0.01 [0.01 [0.01 [0.01 [ mA
lon MAX 32 | -24| 8 | -4 [mA FUNCTION TABLE
loL MAX 32 24 8 4 mA (each buffer)
_INPUT__ [ ouTPUT
OE A Y
L H L
LoL H
SWITCHING CHARACTERISTICS H X z
LVC | LVC | LVC | LvC
PARAMETER |  INPUT OUTPUT | MAXor MIN | o | 200 | 5w | gy
teLH A v MAX 4 | 46 [55 [113
teHL 4 46 [55 [13
tPzH E v MAX 5 54 | 66 [ 117
trzL 5 |54 [66 |117
tpiz o v MAX 42 | 55 | 57 [128
tPHZ 4.2 5.5 57 [128
UNIT:ns
2G241 Logic Diagram
DUAL BUFFER/DRIVER 10E 1
WITH 3-STATE OUTPUTS 2
1A l/ 1Y
7
20E
RECOMMENDED OPERATING CONDITIONS 5
2A 2Y
LVC | LVC | LVC | LVC
PARAMETER |MAX or MIN| LNC | VC | LVC | LVE 1 yyp |V
Icc MAX 0.01 | 0.01 [ 0.01 | 0.01 | mA
low MAX 32 |24 | 8 [ -4 [mA FUNCTION TABLE
loL MAX 32 24 8 4 mA
_INPUT | ouTPUT
10E_ 1A 1Y
L H H
LoL L
H X z
SWITCHING CHARACTERISTICS
LVC | LvC | Lve | Lve INPUT [ ouTPUT
PARAMETER |  INPUT OUTPUT | MAX or MIN | " | 2o | b | gy 20E 23 2v
H H H
tPLH A Y MAX 3.7 4.3 4.8 8.8 E )I; ;
tPHL 37 | 43 | 48 | 838
trzL o v MAX 38 [ 47 | 56 | 99
trz 38 | 47 | 56 | 99
tpiz o v MAX 34 | 44 | 58 [ 116
teHz 34 | 44 | 58 | 116
trzL oF v MAX 33 [ 41 | 47 [ 88
tezi 33 [ 41 | 47 | 88
teiz oF v MAX 33 [ 42 | 52 | 125
tphz 33 [ 42 [ 52 [125
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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3G04 Logic Diagram
TRIPLE INVERTER GATE 1 7
1A 1Y
3 5
2A 2y
6 2
3A 3y
RECOMMENDED OPERATING CONDITIONS
LVC | LVC | LVC | LVC
PARAMETER | MAX or MIN| "5\ | 33y | 257 | 1.8v | UNIT FUNCTION TABLE
(each inverter)
Icc MAX 0.01 | 0.01 | 0.01 | 0.01 mA INPUT | OUTPUT
loH MAX -32 | -24 -8 -4 mA A Y
loL MAX 32 24 8 4 mA H L
L H
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER INPUT OUTPUT MAX or MIN 5v | 33v | 25v | 1.8V
tPLH A Y MAX 3.2 4.1 4.4 79
PHL 3.2 4.1 4.4 79
UNIT:ns
3G06 Logic Diagram
TRIPLE INVERTER BUFFER/DRIVER 1A 1 @o 7 4y
WITH OPEN-DRAIN OUTPUTS
Py @o 5 oy
6 2
3A @o 3y
RECOMMENDED OPERATING CONDITIONS
FUNCTION TABLE
LVC | LVC | LVC | LVC (each inverter)
PARAMETER | MAX or MIN UNIT
v 33v |25V | 1.8V INPUT OUTPUT
Icc MAX 0.01 | 0.01 | 0.01 | 0.01 mA : Z
Vo MAX 5.5 5.5 5.5 5.5 \ L H
loL MAX 32 24 8 4 mA
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER INPUT OUTPUT MAX or MIN sv | 33v | 25v | 1.8V
tPLH A Y MAX 2.9 3.4 39 7.2
tPHL 2.9 3.4 39 1.2
UNIT:ns



3607 Logic Diagram
TRIPLE BUFFER/DRIVER 1A 'Q\ 1Y
WITH OPEN-DRAIN OUTPUTS l/
2A l'; 2v
3A 'g\ 3y
RECOMMENDED OPERATING CONDITIONS l/
LVC | LVC | LVC | LVC
PARAMETER \MAX or MIN| "5 | 33v | 2.5v | 1.8v | UNIT FUNCTION TABLE
(each buffer/driver)
Icc MAX 0.01 | 0.01 [0.01 | 0.01 | mA NPUT | OUTPUT
Vo MAX 55 | 55 | 55 |55 | V A Y
oL MAX 32 | u 8 4 [ mA H H
L L
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER|  INPUT OUTPUT | MAXor MIN | " | 550 | 257 | 18v
teLy A v MAX 29 |37 |43 |78
tPHL 29 |37 [ 43 |78
UNIT:ns
3G14 Logic Diagram
TRIPLE SCHMITT-TRIGGER INVERTER 1A bc 1Y
2A bc 2y
3A @c 3y
RECOMMENDED OPERATING CONDITIONS
FUNCTION TABLE
LVC | LVC | LVC | LVC (each inverter)
PARAMETER | MAX or MIN UNIT
5V 3.3V |25V | 1.8V INPUT OUTPUT
Icc MAX 0.01 | 0.01 [ 0.01 | 0.01 [ mA : ‘L'
lon MAX 32 | 24| -8 | -4 | mA L H
lou MAX 32 24 8 4 mA
SWITCHING CHARACTERISTICS
LVC | LVC | LVC | LVC
PARAMETER|  INPUT OUTPUT | MAXor MIN | " | 220 | 56w | 1ay
tPLH A v MAX 43 | 54 [ 57 | 92
tPHL 43 | 54 [ 57 | 9.2
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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3G17 Logic Diagram

TRIPLE SCHMITT-TRIGGER BUFFER a1t l'> LA
Py 'lb 5 oy
a8 '\Iu/-, 2 ay

RECOMMENDED OPERATING CONDITIONS

we | e | e | e
PARAMETER | MAX or MIN UNIT
B || e || a8y || 18 FUNCTION TABLE

Icc MAX 0.01 [ 0.01 [0.01 [0.01 [ mA INPUT | OUTPUT

Ton MAX 32 |24 | 8| 4 [mA A Y

ot MAX 32 | 24 | 8 4 | mA T [‘

SWITCHING CHARACTERISTICS

LVC | LVC | LVC | LVC
PARAMETER INPUT OUTPUT | MAX or MIN 5V | 33v | 25v | 1.8V
tPLH A M MAX TBD | TBD | TBD | TBD
tPHL TBD | TBD | TBD | TBD
UNIT:ns
3G34 Logic Diagram
TRIPLE BUFFER GATE 1! N LAY
2a3 l'> 5 ov
6 2 ay

3A ll>

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | LYE | TVE | WWE | LVE | gy

aav v e FUNCTION TABLE
Icc MAX 0.01 | 0.01 | 0.01 | 0.01 | mA (each gate)
lon MAX 32 |24 | 8 | 4 | mA Weut TouTPuT
lou MAX 32 24 8 4 mA H o
L L

SWITCHING CHARACTERISTICS

LVC | LVC | LVC | LVC
PARAMETER INPUT OUTPUT MAX or MIN sv | 33v | 25v | 1.8V
= A v MAX 3.2 4.1 4.4 7.9
tPHL 3.2 4.1 4.4 7.9
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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GATE (AND/NAND/OR/NOR)

Technology
Bipolar CMOS BICMOS Advanced CMOS
ot No. of " " =
Description Curcuit | Input |Output| Device | ) ek = <] 0|9
input Fl2°2|%]~[ 2 |2 (3]2|3(3] % | 2 [3|2]3]3)3]3
B X|O[O[O[O]O Qo0 [Oro0 [ O 1O JOA[OA] O
GG 09 X ) X
4 oC 5 XX
2 BUF 1008, A
SCH 7001 Of-
POS-AND 3 BUF 808 X XI-
BUF 1808] X
3 3 ikl O [ X |OA] o] [e//] R¥iS) XIOI- OA
BUF 011 X
1 2 21 O Joa[Cloloro[xio XI-l- | X~ On
2 8003] X0
00[ O[O [O|0A[ O[O 0/0 010 OI0I0 [ OO0 [ O | O [OA[OA| O
GG 01 X[ X X I~
oC 03[ X[ O X |08 IO =10
SCH 24 X
ocC 26| X | O
A BUF 37 X[ O
2 ocC 3B[O[O
SCH 132[ X [ O Cro =10 XI-l-_| XI- OO
BUF 1000
oC 1003]
SCH | oC 7003 X7~
oC 39 X
6 BUF 804 Xi-
POS-NAND BUF 804]
0[O0 CIo [ =10 Y7010 OA[OA| O
3 3 oC 12[ X [ X
BUF 1010
SCH 3[X [ X XI-T-_|_IXI-
SCH 8 X
20[ X [ O [ X [OA[ O[O 00| 10 XIXIO | XIXTO OA
A 2 oC 22 X [ X [ X[ X
BUF 20 X [ X [ X[ X
BUF 140 C
BUF 1020] X
3 SCH 618] X
B 7 30[ X | O [ X |OA[ O | O X0 [ 10 XI-TX_|_OITX
12 1 3s 134 X
13 1 133 o] XJ-
32] O [e7/e7/e) O [OATOA
4 BUF 1032
2 SCH 7032
POS- OR BUF 552
s BUF T832]
3 3 4075
02[ O X/=/0 [ X/=10 [ O[O [OA[OA
BUF 28| X
oC 33 X
36
4 BUF 28] O
2 BUF 1002] XA
SCH 7002 OF-
POS- NOR BUF 1036 XA
A BUF 805 CA[OB XI-
BUF 1805 XX
3 3 27| X [O] [OA[O[ O[O0 =10 XITX_| XITX OA
23| X
4 2 25O
4002 X0
5 2 260) o] o]

Explanatory notes [Input] SCH : Schmitt-Trigger Inputs
[Output] BUF : Buffered Output OC : Open-Collector Output 3S : 3-State Output
Product available in technology indicated *: New product planned in technology indicated
X : D i M : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx

Status
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GATE (EX-OR/EX-NOR/INVERTER/NONINVERTER/etc.)

Technology

Bipolar CMOS BiCMOS Advanced CMOS

No.of
Input 5|5
2|2

Description Curcuit | Input |Output| Device o

<

>
2

c
BCT
ALVT
of AHC
AHC
e

B

O [OA

O]
>

| AcT

ALVC
AvVC

86 e) Q1010 [ X1t

x|x| TTL
Ls
s

0]
hba
O)

EX-OR 2 4 oc 136

X|

3661

oC 266] [e) Or-

810[ Xi-I-_|_XI-I-

X|X]
X|X]

EX-NOR 2 4 56 17

7266 XI0.

EXOR/NOR | 2 | 4 | | |

OJOoJoB[O] OO0 00 Q1010 [O1010 | O
OA] D

oc 05 Or- -0 | -0 [0 OA

oC 06,

[0] [e/e] KeY/e) XIOIO | XIOI0[ O[O

O|O[O|X|Of
ol

ocC 6,

INVERTING 1 SCH 19 [OA

BUF 1004 O [OA

oc 1005 [0]

4049 —/0

U04| [e)[e] [0] OA[CA

oc 07| [0] OA[CA

O|O|X] X|

oc 17,

1 34 XX Xi-l-_| XI-I-

NON-
INVERTING

BUF 1034 O |OA]

oc 1035 (6]

4050] /10

oo
@l
OfX|

Ox X XI= Xi-l-_|_XiI-I-

2
g
|| %[}

3078 Xi-

OTHER X Xi-l-_|_XiI-I-

X|X]

[ 65

BUF 800 Xi-l-_|_Xi-I-

BUF 802] Xi-I-_ | XI-I-

7006 XI-

7008 XJ-

- 6 7074] XI-

7075 XJ-

7076 X/-

Explanatory notes [Input] SCH : Schmitt-Trigger Inputs
[Output] BUF : Buffered Output OC : Open-Collector Output 3S : 3-State Output
Status O : Product available in technology indicated *: New product planned in technology indicated
X : Di: i W : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx




BUFFER/DRIVER(NON-INVERTING)

Technology
Bipolar Advanced CMOS
it No. of i 5
Description Output| Device | 4 « [ = o o g o
output glala| 8 |2]u|? HAEEEREHEERERE
4 125 X [O [el[e O[O [OA] O 6]
126 X [O O [OrC O [OA] O 6]
A 365 X [O [
367 X [O [ O[O [oa
241 O[O Oc [OA[ OO XIOI-_[ XIOTO -
ol el oer . e = on |
3s 244 10| 5y |oal o o0 | OA Q1010 | 01010 | O | O |OA| HOAZ [ O/HO
Z0A
35 55 X7~
3 465 o] X
3S 467 X X
3S 541 [®) [8Y8]] O[O/0[0/0]_OA- | 0B | AO 770 | O [ O |[OA| OA
35 656 X1
8 3S 747 X
oC 757
oc 760 (0]
35 241
35 1244] OA
R3S 2241 OF- 0]
R3S 2244 X O | OA OA
R3S 2541 @)
35 25241 7=
3 25244 O/0
NON- oC 25757 X7-
oC 25760 XI=
35 827 X1/ XI-1- OA
10 [R3S 2827 OC/-
35 29827 o] OB/~
1| R3S 5400
2 35 5402
R3S 16903
35 16241 H X HXA
§ o SRS
3s 16244 OW HE OB wo | o o o How | QA 1 o
O | HOA 208 | HO
16 ES 16541 OA | _AO [ON Kol Ne) HOA | X
R3S | 162241 HO
R3s | 162244 O | OAMO [HO s | o
R3S | 162541 HO X
35 16825 0] o) HO
R3S | 162825 0]
8 | 3s 16835 HO Llo
o7
R3S | 162835 W
20 35 16827 [0) HO [ O
3S 162827 HO
32 35 32244 OHO [ HO

Explanatory notes [Output] 3S: 3-State Output R3S : S

Status

s Resistor and 3-State Output  OC : Open-Collector Output
O : Product available in technology indicated *: New product planned in technology indicated

X : Di i M Not for new designs

HC : SN74HCxx / CD74HCxx

HCT : SN74HCxx / CD74HCTxx

BCT : SN74BCTxx / SN64BCTxx

AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
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BUFFER/DRIVER(INVERTING.INVERTING AND NON-INVERTING ADDRESS DRIVERS)

Technology
No.of Bipolar CMOS BiCMOS Advanced CMOS
Description 2-of |output| Device | = o [u o | & = = e S = oG o Q )
ot Elolo| S [2|=|2 |8 8 |58 5 [23] ¢ |8 |2]8]2|8]:3|¢8
35 366] X | X
6 3s 368 X [OA
3s 436 X
3s 437] X
3s 231 X X
3s 20 [0 I Joalofoo]oo] or | oa [oamo 01010 olofoal M
oa1 [© C ) = ZOA
35 456 7=
35 466 | X X
35 468 | % X
3S 540 [ O 1o O/o| oa- [ © 10 OO [Oal oA
s 35 655 XI-1-
3s 746 X
oC 756 X Or-
ocC 763
INVERTING 38 12 X
R3S 22: X OA
R3S 254 X
35 252 7=
oC 257 XI-
35 828 XIT-_| _XI7- CA
10 [R3S 2828| 7=
35 29628 [ ] XBI-
11 R3S 5401 @]
12 R3S 5403 [e]
3s 16240 OA | OHO |HO| X O o]0 Z HO
16 35 16540 OA [oN ) HOA | X
R3S | 162240 OMO -
R3S_| 162540 X
20 3s 16828 X X
32 | 3s 32240 ]
INVERTING
AND N 3s 230 X X
Now. oc 762, x
ES 76830)
12 | mss | 162830
ADDRESS = s
35 16831
DRIVERS - 16832
R3S 162344
R3S 162831
R3S | 162832

Explanatory notes [Output] 3S:3-State Output R3S : Series Resistor and 3-State Output OC : Open-Collector Output
Status O : Product available in technology indicated *: New product planned in technology indicated

X : D i W Not for new designs

HC : SN74HCxx / CD74HCxx

HCT : SN74HCxx / CD74HCTxx

BCT : SN74BCTxx / SN64BCTxx

AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx

ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx




BUS TRANSCEIVER(NON-INVERTING)

Technology
Bipolar CMOS BICMOS Advanced CMOS
ition | No-of i 5
Description Output | Device || o @ o o | £ | & = E 3 = FREEES o Q o
output El2l»j=2|%~|=2|2|8|2 |3 |3|% |2 |2|g[3]|3 |3 |z
as 226 X
3S 440 X
oC a4t X
a 35 442 (€]
43 X
44 X
48 X
49 X
43 0] OA [X[X
35 1243
On/ OB/ H OA/
3s 245 o S ofo OA/ R [eZle)/e] O | O |OA| HOA/ | O/HO
Oa1 20A
35 70| XF-1-
35 472 X1
35 474 X/l
3 543 ] CA [ HO X/l OA
oC 615,
oc 621 X x| x
35 623 0] X[ X[ O[O [0 © X7-10 | OI-I0
350C 639 X X
oc 641 o o
9] 5 5
3s 645 o1 o Or- | Or
3s 646 ] o 010 | 010 | Or- ,(\""\ X110 | X110 OA
oC 647 X X
as 652 o] OA | O oo | oo | o \,3/; HO XI-10 | O1-10 OA
NON. 350C 654 X (6]
- 3S 657 0] X/- | OA XI-I- | XiI-/-
INVERTING | 55 o50| T B
3 665, Xi- | XI-
35 852 X7-I-_|_XI-I-
5 X XI-l-_| XTI~
7 XI-l-_| XTI~
X7~
7 OA
i OA
22 O/~ [O/RO[_HO ROA
26 X
264 X
295 X/~ | OA | HO OA
25245 O [ OH
3 25543 XJ-
3 25621 XJ-
3S 25623 XJ-
35 25641 X/~
3S 25646 X/~
35 25647 XI-
35 25652 XJ-
35 25654 XI-
35 3245 X
as 4245 ,5‘
350C 833 0] X7 | XI-I-
avp | 350C 853 [9] X | X/-I-
o 350C 29833 X XI-
350C 29853 X X/~
° 35 863 XI-I-_| X/ OA
35 29863 0] OB/
oxa | 3s 16409
o 25| 861 [®) XI-I-_ | XI-I- OA
35 29861 X XBI-

Explanatory notes [No. of Output] +P: With Parity Bit
[Output] 3S : 3-State Output R3S : Series Resistor and 3-State Output
0OC : Open-Collector Output 3SOC : 3-State Output / Open-Collector Output
Status O : Product available in technology indicated *: New product planned in technology indicated
X : Disconti M :Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
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BUS TRANSCEIVER (NON-INVERTING)
Technology
Bipolar CMOS BICMOS Advanced CMOS
intion | No-of i £ ]
Description Output | Device | 9 g o || E I 5 |20 Q g |e
ouiput Flolo|3(e=2|8|8 |85 |3/% |8 [8/58|2|8[3]¢%
3 16268 X
AOT | o
3s 16269 wroa| ©
35 16270 HO
12124 35 76271 HO
35 16272
35 162268| [
35 162269
16/32 | 3S 162280 HGO
OA/
oar | o8l |ue| o o o HOA/ | HO/ |
38 16245) HO | HOA |HO| © © © HROA/ | HRO | ©
ZOA
35 16334 OMO[ O
35 16470 [0] X
c - o7
o . ) O o
3s 16543 O | WO x o won | HC
16 35 16623 0 X 0]
3 16646, O | AO X [e) HOA | AO | O
3 16652 O [ HO |~ [6) [0] HOA
35 16952 [0) HO [@) HOA | HO
Ras | 162245 omo| A Two RO
O| wey [Ho O
R3S | 164245 o |
R3S 162334] O/HO
16X3 35 32316 HO
18X3 35 32318 HO
35 16657 o] (€]
NON- | 16+2P 6833 o] X
INVERTING 6853 o] X
6472, X
6474, X
0| OB HO HO
3§ 1 O HO HO
38 HO
S (o] - HO
° = N HOT
3s o HO RO
S C [0]
18 3 o] [e) HO
S HO
HO
R3:
P HO/
R3S e WRX
R3S O
35 HO
18136 e HGO
3 T
20 3 0]
R3S O/HO
35 HO
2 s X
&)
3s HO | HO DAt He
36 =
35 X
35 HO HO

Explanatory notes [No. of Output] +P : With Parity Bit

Status

[Output] 3S: 3-State Output R3S : Series Resistor and 3-State Output
OC : Open-Collector Output 3SOC : 3-State Output / Open-Collector Output
O : Product available in technology indicated *: New product planned in technology indicated
X : Di i W Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx




BUS TRANSCEIVER(INVERTING.

NON-INVERTING/INVERTING]

Technology
Bipolar cMoS BiCMOS Advanced CMOS
Description | NO:-f | output | Device |2 @ e | & £ = [ ) 2 o
Plion | Gt | OUtP Sle[d(e|+[2 ]85858 |5 3| ¢ |8 [5)2|3]8|3]|8
ES 242 X X X XI- | XI-
35 236 X
4 35 1242 X
R3S 2242 X
35 544 XI- XI7-
35 Ll XI-I-
73 XI-I-
75, XI-I-
14 X
620) OA [ X XI- | XI- | XI-|_O XIT-| XTI
622] X 1 X
asoc 638 On|
3s 640 o Q10 | X100 | Of- X-1- X/-1-
oc x X/-
35 o) XI- | XI- | XI- XIT-_| XTI
oc
8 35 X I~ | %I~ | xi- | O XIT-_| XI-10
350C
35 XI- | XI-
35 XI= | XI-
35 X
35 X
35 % X7
35 XI-
INVERTING = X
35 XI-
XI-
Of-
XI-
XI-
XI-
XI-
350C XIT-_| XTI
350C XIT= | XI-I-
8+1P 3500 I
350C 0] Or-
" 35 XTI | XTI
35 X OB/~
o S XTI | XIT-
35 X XBI-
35
35 X
X X
o] X X
16 %
(9]
35
35 %
35 X
18 35 HO
3S X
35 543 X X X XI- | XI- XTI XIT-
- oc 644 X X X
INVERTING | 8 oc 758] X X
/INVERTING oc 759) X
35 734j XI-

Explanatory notes

[No. of Output] +P : With Parity Bit
[Output] 3S : 3-State Output R3S : Series Resistor and 3-State Output
0OC : Open-Collector Output 3SOC : 3-State Output / Open-Collector Output

Status O : Product available in technology indicated
M : Not

X : i

HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx

ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx

for new designs

*: New product planned in technology indicated
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J/K FLIP-FLOP

Technology
PRE a [ ®ipolar CMOS BICMOS Advanced CMOS
Trigger | Curcuit . Output| - Device | J | ¢ a2 |e o ol e e £ o = Oolols| o g 4]
@ El2o|3|e(=|e |8 B8 |5|3]¢ |8 |g|8/2|8]3%8
T B 75 B 72 X
B 25 B 70 X
B 25 B 73| X X/O ] -10
POS 2 B 25 B 109] X | (OA[OA[ O[O0 [ /1O XI-10 | XI-10
B 25 B 110 X
B 25 B X
7 25 376 X
25 6] X | X XI-
25 8| X XI-
2 25 07 XIO | 10
NEG 25 112 OA[OA O[omo[ -0 XI-10 OA
25 13 X[ X X | XI-
B 25 B 114 X X | XI-
4 B 25 Q 276] X
D-TYPE FLIP-FLOP
Technology
PRE a Bipolar CMOS BiCMOS Advanced GMO
Trigger | Curcuit . Output| - Device | 4 9 |an o I = = 4 - oo o 9 o
cin B Fl2|=13]2]=|2 |8 |88 5]3|¢% |8 |2|8(3|8|3|%
2 B 28 B 74] X |OA[ O [OA[OA] O D, OO0 1Ol O T O JTOAT OA
C 25 B kil X
a [ 25 B 75| X [O [ O[O [OB[ O[O0 [ =10 X/-I0 OA
25 B 379 X X -
o c 25 Q 174 X[ O [l Ke) O[O [0A
25 Q 378 €]
c 25 3 X | O [0] HO OO |OA
3§ 4 ) O HO OO OATOA [ HO
25 7
S 8|
OA[ X
7 Z (o]
Q 4] OBl O HO O[O TOA] OA
[ 75 OA[ X
7 76 OB[ O
8 3 7 577 OA[ X
3 Q 825 OA X/~
3 Q 826 X X/~
C 3 Q 874 OB[ O X7/~
P 35 Q 876 OA[ O
C 3s Q 878 XX
c ) 879 XA[ X
4374 C
29825 XX Of-
POS 29826 XX XI-
C 823 OA 0] XI-J-|_XI-I- OA
o (] 824 XA XI-J-|_XI-I-
[ 29823 XX X7~
c 7 29824 XX XI-
[ 821 OA OA XTI~ | XIT OA
7 822 X XTI~ | XI-I-
10 3 Q 1821 X
3 [ 29821 O[x Or-
3 | 7 29822 XX XJ-
35 Q 16820 HO
1ox2 35 Q 162820 HO
s | a 16374 oA [HO[HO| © o |o]o SCAX HO | O
16 35 | T 16534] %
35 [ 162374 HO HO
s C 3 Q 16823 O7C X 6] HO
! c 3 | @ 162623 OA
3 Q 16721 - HO
2 35 Q 16821 [0) HO X HO
35 Q 162721 HO
3s Q 162821 X
22 35 Q 16722 (€]
2 35 Q 32374 HO [HO
3S Q 322374 HO

Explanatory notes [Trigger] POS : Positive edge NEG : Negative Edge

Status

[PRE - CLR] B : Preset and Clear C : Clear Only
[Output] 2S : Totem pole Output 3S : 3-State Output
[Q-/Q] B:Q-/Q-Output Q:Q-Output /Q :/Q-Output

O : Product available in technology indicated

X : Di i W Not for new designs

HC @ SN74HCxx / CD74HCxx

HCT : SN74HCxx / CD74HCTxx

BCT : SN74BCTxx / SN64BCTxx

AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx

ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx

: New product planned in technology indicated




LATCH

Technology
PRE| @ Bipolar CMOS BiCMOS Advanced CMOS
Type | Curcuit | Output | - | - | Device | @ Els|E|E E ) S le
" ™ loin| ra :‘9“0;2|'~§ 2 S|23§ 3‘3 5%3‘%|E‘3
SR 4 25 Q 279] X [OA] [ 1 [ T T I | I
D | [ [ TaT [OT T JTooT-oT T T T TXer TXe- T T T 7 | [
[ 8 | 25 | Taf LT [ Txe] [ T 1T T 1 [ [T T 1 I [
7 25 ) 75 X[ O XI0 [ XIO
7 25 Q 77 X7~
BIS 3 ES Q 375 [ O X/-
8 25 Q 100[ X
B 35 Q 990 ©
B 3 7Q 991 X
B 3 B Q 666 o]
8 3 c | a 996 [€]
R/B B 35 B [/Q 667 (6]
) 35 cla 992| 0]
Bl 3 c7/a 993 X
10 35 Q 994 [6]
10 35 /Q 995 X
B 25 cla 16] X
8 38 Q 373 O[O[CA[O]OTO/OTO/O]0-] O [HO X/OIO1OI0I0] O 1T O [OA] OA T HO
B 35 Q 2373 (€]
B 3 7Q 533 OA|OA[ X [ XIO [ XIO [ XI-| OA X701~ | XI0I-
B 3 Q 573 OC[OA[ O [OA/O[ OO [Or- [ OATHO XI0I0 [ XI0I0 ] O | O | OA[ OA
8 3 Q 563 OB X OO [ X10 [ X7- X10I0 | X10/-
B 3 Q 580 OB[ X
() 35 cla 873 OB[XA XTIl | XI-I-
B 3 P 880 XA[ X
B 35 B Q 845 XX XTI~ | _XI-I-
B 3 B Q 29845 XX X7~
B 35 B |7 846 XX XTI~ | _XI-I-
B 3 B [/ 29846 XX X7~
9 35 B[ Q 843 ox 0] XI-I-_|_XI-I-
9 38 B [ Q 154}{
b B 3 B Q 29843 XX Or-
5 3 B [/Q 844 XX XTI~ | XI-I-
Bl S B [/Q 29844 XX X7~
10 35 Q 841 O XA OA XTI~ | XI-I- OA
10 3 Q 29841 XX X7~
10 35 7Q 842| XX XTI XI-I-
10 35 Q 29842 X X7~
12724 35 [ 16260 HO
1224 3 Q | 162260] HO
16 3s Q 16373 OA[HO|HO| ©O o |ofo o
16 35 7 16533 X
16 3 162373] HO X
18 35 B Q 16843 0 X X
20 3 Q 16841 0] o] HO
20 35 Q | 162841 (o] HO
32 35 Q 32373 HO[ HO HOA -

Explanatory notes [Type] S-R:S-R Latch AD :Addressable Latch BIS : Bistable Latch

Status

R-B : Read-Back Latch D : D-Type Transparent Latch
[PRE - CLR] B : Preset and Clear C : Clear Only
[Output] 2S : Totem-Pole Output 3§ : 3-State Output
[Q-/Q] B:Q-/Q-Output Q:Q-Output /Q :/Q-Output
O : Product available in technology indicated *: New product planned in technology indicated
X ! Di il M : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
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SHIFT REGISTER

Technology
Bipolar CMOS BICMOS Advanced CMO:
Input | Output | No.of |¢) gl shift | Qutput | Device | = @ e |k £ = [o]& 3
it 2] o > o o | > Q > Q
Type | Type | Bit ,r:ﬂmg.:“:%gﬂsg« € |23 |3]3 |3
R 28 178] X
C R 25 179] X
R 25 95] X [ X[ X X X0
4 B 25 5[ X [ X X
B 25 295 _[XC|
T R 35 395 _[XA
sp | sp c| B 25 98] X [OA[ X ] XI0 [ 10 XTI | X1
5 [ R 25 6] X | X
c R 3s 322 X XI-
C B 25 198] X
8 C B 3 299 X | O X0 10 [X/- X/-10)
c| B 3S 323 XX XI= XI-IO
[ B 2s 199] X
[ TR T 257 165 X TOAT_TOT T T 7 I -
S/P s 8
| | ‘ [cT R [ 25 66| X JCal O] T 11 I 1
s [ sP 8 [c[ R [ 25 | 164l X [O] [OA[ [ T T To 1o T
[s T P T 10 Tc] [ 25 g8 | 1 T [ T 1 I T T T T T T T T 17
[s T s T 8T T RrRT 25 ] o[ XTXT T T T T I I T T T T I I T T T
|P|s\4\°[ﬂl2sl alxXT T T T TT T T T [T T T T T
[ T T RT3 67al 1O T T T 1 I [T T T 1 I I I
SHIFT REGISTER WITH LATCH
Technology
Bipolar CMoS BICMOS Advanced CMOS
Input | Output | No.of ’ . =
-of |CLR| shift | Output | Device | o « FER P IV R - o b o129 o
Type | Type | Bit ) @ ° 5l o > s
s FlAfejzj<|*|=[2[8|2[3[3| < | & [3|2[3|3]|3|%
I B ) 35 71 X
sp | sp I I ) 35 672 [ %
8 [ ) 28 598 | O
8 C R 3§ 595 Ol O[O JOA
8 [ C[ R oC 599)
s siP 8 |G| R oC 596,
8 [ C| R 25 594, O O[O [OoA
6 [c| B 35 673 O
[sPT s [ 8 TcT R T 25 ] so7] O [ [ [ Twolwol T T T 7 T T T T

Explanatory notes [Input/Output Type] S : Serial P: Parallel S/P: Alternative Serial/Parallel
[CLR] C: With Clear
[Shift] R : Right-Shift B : Alternative Shift Right/Left
[Output] 2S : Totem-Pole Output 3S : 3-State Output
Status O : Product available in technology indicated *: New product planned in technology indicated
X : Disconti W : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACXx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx




REGISTER(ETC)

Technology
[ Bipolar CTMOS BiCMOS Advanced CMO:
Descriotion Device | = « e e £ = o6 9o
Elglol2|2|~2 |8 (8|25 3] ¢ |8 |2/2]3|8|3]¢8
REGISTER FILES WX2B 72[ X
70 X [ X
[REGISTER FILES 4WX4B 7 @) 70
[REGISTER FILES 16WX5B 70 OX X1-1-
FILES 16WX5B 5¢ X1-1-
FILES 16WX6B 871 XX
FILES 32WX4B 859 Xi-1- X1-1-
AGE 298] X | O OA XI-
[MUX WITH STRAGE 9 X
4BIT BUS-BUFFER REGISTER 73] X [OA, XIO | =10
8BIT STORAGE REGISTER 9 X
il XI-1-
8BIT DIAGNOTICCS/PIPELINE REGISTER il X1-1-
[ < ST
Status O : Product available in technology indicated *: New product planned in technology indicated
X Di i M : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACXx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
MONOSTABLE MULTIVIBRATOR
Technology
[ Bipolar TMOS BiCMOS Advanced CMO:
it i i o « el |e = ol|5 Q
Curcuit CLR Retrigger Device g 1 2 9 2 5|55 5 5 9 5 g % > g E g
121] O
1 © R 122[ X [O
[ R % X
T R B[00 CATCATOA
2 [ 221 O O OA
C R 423] O

Explanatory notes [CLR] C : With Clear
[Retrigger] R : With Retrigger

Status O : Product available in technology indicated
X : Disconti L

Not
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx

for new designs

*: New product planned in technology indicated

AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
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DECADE/BINARY COUNTER

Technology
Bipolar CMOS BICMOS Advanced CMOS
DEC | ASYN
¢ " | No.of | UP/DOWN [ U . 5 Q
ain| sy | Bt Mode | |CLR[LOAD ETC| Device | ot | |, g el e |E|E|E E 5 9 g % % > g E %’
L) 68| X
9 90[ X[ O
290 X [ X
A 4 A () 390[ X [ O XI0 | 10
Al A 176] X
A A 796] X [ X [ X
Al 9 D 490] X | X X
560 X
S s 762] X [XA| X [XB| X | X | XI- XF-1-
DEC Al S 760] X [XA| _[XB| X | X | X/~ XI-/-
Al S 690 X
S s 692 X
A S 568 X X X1~
s S 168 X[ X[ X[ X XI-/-
S 668 X
Y A 190 X | X X XA[ X0 XI-I-_ | X+~
Al s 696 X
S s 698 X
Al A 19}[ XX X XI0 XI-I-
) A J 4017] XI0
R 69 X
9B X[ O -0 | -0
A 293[ X | O
A ) 393 X [O OA
Al A 77 X
A A A 197 X [ X [ X
7 A 4024] XI0
12 A 4040 [e7[e) OA
A 4020 /0
14 A 4060 O/0
A 4061 XI-
561 OA
S s 163] X [OA[ O [OB[ O [OA[ O/O | 10 X710 | X7-10 OA
S s 693 X
A S 161] X |OA] OB[ O [OA| O/O [ -10 OA
Al s 691 X
D 4518 | =10
4 S 669 (0] |
BN S s 699 X j
S 169 |OB| X [OB|OA| O
Y A [ X [O[ [OA 010 [-10
A[S 697 [0]
A A 193X O OA| XA[ OO | -10
Al A O X
s Al s
S s
A A [R
Al AR
Al AR
Al AR
s A J
A J
S
Y S| s o)
Al s OA|
OTH| A 1 12 92[ X[ O

Explanatory notes [DEC-BIN] DEC : Decoder BIN : Binary Counter OHE : Other

Status

[ASYN-SYN] ASYN: Asynchronous SYN: Synchronous

[Up/Down] Y : Up/Down

[CLR] A :With Asynchronous Clear S :With Synchronous Clear

[LOAD] A : With Asynchronous Clear S : With Synchronous Clear 9 : Preset 9

[ETC] D :2-Curcuit R:With Series Register J : Johnson Counter 12 : Devide By-Twelve Counter
O : Product available in technology indicated *: New product planned in technology indicated
X : Di i B : Not for new designs

HC : SN74HCxx / CD74HCxx

HCT : SN74HCxx / CD74HCTxx

BCT : SN74BCTxx / SN64BCTxx

AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx




RATE MULTIPLIER/FREQUENCY DIVIDERS

Technology
Bipolar CMOS BiCMOS Advanced CMOS
Descriotion Device | 2 @ s [elelels = o[ 6 o8
Fl9le]3|2(=|2|g|8|5(5]3| ¢ |§ |5|2(3|5|3
DIVIDERS 56 X
FREQUENCY DIVIDERS 57 X
6BIT BINARY RATE MULTIPLIER 97| O
[DECADE RATE MULTILIER 167] X
E 202 [0)
DIVIDER/DIGITAL TIMERS 204 [O
Status O : Product available in technology indicated *: New product planned in technology indicated
 Di i : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
DATA SELECTOR/MULTIPLEXER
Bipolar CMOS BiCMOS Advanced CMOS
Inputoo st Output | Curcuit [ETC| Device || |, 9 |a|u| o | 5 |56 |5 1[5 ° 5 I S I A )
nput/outpu SIE R T |2 |a|l2|3 |3 < 2 |F |33 %
P 7 750] O XTI~ XTI~
3s 1 250 OA] XI-1- XI-1-
16/1 35 il 850 X
3S 1 851 X
25 1 4067 X710
2§ 1 151[XA[ O[O OB[ O/0 [ -/O X1-10 | XI-10
25 il 152{ XI-
3 7 251 X [O[ X[ O] X CEI OI0 [0 STI0 | XI-TX
38 1 354 X X0 [ =10
81 3s 1 356 X X/- =10
35 il 4051 10 | IO OA
3S 7 4351 10 | -/O
oc 1 355 X
oC 1 357 X
25 z 352 X X X7- XI-I-_ | XI-I-
35 2 153 X [ O [ X OO/O [0 X100 | XI-10
35 2 253[ @] [S] ke//e) IS XI-1O [ X110
an 3s 2 353 X X | XI- XI-1- Xi-1-
35 2 4052 10 | 10 CA
35 2 4352 =10
35 4 16460 HO
3s 4 162460 HO
25 T 57 X X710 | X170 | O | O JOA] OA
28 1 158 XI-10 X/-1C C C -
28 4 399
3s 1 257 O
3S il 258 XI-I—_| X110 -
21 35 4 4053 OA
38 6 u 857
3s 8 S 604 X X
oC 8 S 605 X
35 8 S 606 X
oC 8 S 607 X
[ 16 [ ss T 1 Tap] te2sa] [ [ T T T T I [ T T T T [ X T T T T

Explanatory notes [Output] 2S: Totem pole Output 3S : 3-State Output OC : Open-Collector Output
[ETC] S : Storage Register
status O : Product available in technology indicated *: New product planned in technology indicated
X : Di i M : Not for new designs

HC : SN74HCxx / CD74HCxx

HCT : SN74HCxx / CD74HCTxx

BCT : SN74BCTxx / SN64BCTxx

AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
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DECODER/DEMULTIPLEXER

O : Product available in technology indicated *: New product planned in technology indicatec
X ! Di il M : Not for new designs

N74HCxx / CD74HCxx

: SN74HCxx / CD74HCTxx

: SN74BCTxx / SN64BCTxx

'4AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx

1 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx

Technology
[ Bipolar CMOS BICMOS Advanced CMO!
- Output | Curcuit [ ETC | Device | 4 0| o |k |E|E 4 o k ol6|s]o 8¢
Input/output Ela|o|2(2|«]| ¢ ¢ |g|a S 3 Q 1] z 213|583 H
2§ 1 AD 4514 X10 | -1O
e 25 T AD 4515 XIO | =IO
35 T 54| O XIO | =IO XI-I-_|_XI-I-
oc 1 159 O
[[25 [ 1 TBD]J @A[O] [ [ [ Joo[-0] T [ T 7T I I T
410 25 | | BD | alx] [ [ [T 17 I I T T 1 I I | I
2s [ 1 [BD] aal x| [ T [ T 1 I I [ [ 1 [
25 T 238 XI=10 | XI-10
2§ 1 138 O [OA[CA[ O[O OO0 [ XI-I0 [ O OA| OA
3/8 2§ 1 AD 237
2§ 7 AD 37 X OA[ X
2§ 1 AD 131 XX
25 2 139] OA[OA| O [ X | X [O/O | 010 X110 O 1O [OA] OA
2 25 2 239 X1~ XI-I-
25 2 55| X [OA
oc 2 156] X | O O
Explanatory notes [Output] 2S : Totem pole Output 3S : 3-State Output OC : Open-Collector Output
[ETC] AD : Adress Latch BD : BCD TO DECIMAL
Status O : Product available in technology indicated *: New product planned in technology indicatec
X Di il M : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
CODE CONVERTER PRIORITY ENCODER/REGISTER
Technology
Bipolar CMOS BICMOS Advanced CMOS
Descriotion Device | 2 | o[y o | 5 [eE E ° = olG6]se 8¢
Elol»|3|¢|~| 2|8 |8|8|5(3] ¢ | & |5|8|2]|8 3|82
CODE 184] X
CODE 85] X
10-4 PRIORITY ENCODER 147 XX -0 [ -10
8-3 PRIORITY 48| X | O X Or-
8-3 PRIORITY 348 o] X
4BIT CASCADABLE PRIORITY
REGISTER 278) X
Status




Display Decoder/Driver

Technology
Bipolar CMoS BiCMOS Advanced CMOS
Function Vou (V) Device | 2 | ¢ | o | ElelelelsE = olbls]|o | 8| e
El2|e|2]2|+| 2|2 |a|2|3|3] ¢ | ¢ |2]|2]|3]|3]2|z
) 30 5] O
) 60 1] X
) 5 145] O[O
) 7 445 X
7 30 36 X
7 5 A7[0A[ O
7 55 38| X [ X
55 X
30 X
5 x| O
7 34
7 i
55 48] X
55 49 X
B 7 142 X
B 7 143 X
B 7 144[ X
Explanatory notes [Function] D :BCD TO DECIMAL. 7 : BCD TO 7-SEGMENT. B : COUNTER/LATCH/DECODER/DRIVER
[Vou] Off-Stage Output Voltage(V)
Status O: Product available in technology indicated : New product planned in technology indicated
M : Not for new designs
HC: SN74HCXX / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
COMPARATOR
Technology
Bipolar CMoS BiCMOS Advanced CMO:
No-of | input | P=@ P>Q|P<Q|Output| Device |4 @ e lele]s = oo o 9]¢
Bit | i Elgle|2|2|«| 2|8 |8|B|5 3] ¢ | ¢ [2[3-|2|8|3]|¢2
3 S | VY[ N[V [V] 2 X[ OO0 XAIC| 10
6 S [N [ Y| N|[N][ 2 29806 X
8 [ 20 [ Y [N | N|N| OC 518| [0] X
8 [ 20 [N | Y| N|[N]| 25 520 0] X XI-I- | XI-I-
8 [ 20 [ N[ Y | N[ N| OC 522 X
20 [N | V| Y[ N[ 25 682 o) OF-
20 [N | V| Y [N OC 683 X
S [ Y[ N|[N[N]|OC 519 X X
S [N [ Y[ N[N 25 521 () 0] XI-J-_|_XI-I-
S [N [ Y[ Y[ N[ 2 684 O OF-
B S [N [ Y[ Y[ N]|oOC 685 X
B S [N [ Y| V[ N[ 2 686 X
B S [N [ Y[ Y[ N][oC 687 X
S [N [ Y[ N[ N[ 2 68 @) ] QIO -10
S [N | Y[ N[N OC X
S [ Y[ N[ Y[ Y] 2
S [N [N |[Y[Y][ 2
P [ N[ N[ Y[ Y] 2 6]
8 [PQ[ Y [N | V[ Y| oC 866 XA
9 - IN[ Y[ N[N 2 29809 X

Explanatory notes [Input] S Standard 20

Status

0-kW Pullup Resistors LP: P-Port Latch LPQ: L,P-port Latch
P-Q, P=Q, P>Q,P<Q] Y:Yes N:N

[Outpuq 25 : Totem Pole Output. oc : Open-Collector Output
O : Product available in technology indicated  *: New product planned in technology indicated
X W : Not for new designs

HC : SN74HCxx / CD74HCxx

HCT : SN74HCxx / CD74HCTxx

SN74BCTxx / SN64BCTxx

AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
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ADRESS COMPARATOR . FUSE-PROGRAMMABLE IDENTITY COMPARATOR

Technology
Bipolar CMOS BICMOS Advanced CMOS
i Eoe e = 5 ©
Descriotion No. of Bit ETC | Device E ) ; alul e 5|58 E 5 o 5 g g > g E %
A 64 [ 677, XA X X1~
A 16-4 T 678 X X XI-I-
A 12-4 OF 679 o] X
A 124 T 680 X X
F 6 526 X
F 12 528 X
F ) 527 X
y notes [l ion] A : Adress C F:F Identity C
[ETC] OE : Output-With Enable L : Output-With Latch
Status O : Product available in technology indicated *: New product planned in technology indicated
X ! Di: i M : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
PARITY GENERATOR,/CHECKER
Technology
CMOS BICMOS Advanced CMOS
. of Bif i R e E = ]
No. of Bit Device ANERE 3352 ° 5 %gagzg
i 80 X
9 280 E{ XI0 XI=10 | XI-I0
S 286] X XI-1-
Status O : Product available in technology indicated *: New product planned in technology indicated
X : Di i M : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
VOLTAGE CONTROLLED OSCILLATOR(VCO)
Technology
- oL ance Bipolar CMOS BICMOS Advanced CMOS
it | Fmax ' ice [ 3 PR R € = i )
Curcuit | (MO8 | POuT |ENABLE | TURGT | Rext |PLL| Device 2 NEEINE HHE g E ¢ 5 % 2 HE E 2
20 v v v 624
1 20 v 4 v v 628
24 Yy 7046 SO | 10
20 627) X
20 v v 629 @]
2 20 4 625 X
20 v v 626 X
60 v v 124 (0]
24 Y [ 406[ o)

Status O : Product available in technology indicated *: New product planned in technology indicated
: Di i : Not for new designs

HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx

ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx




ACCUMULATORS, ARITHMETIC LOGIC UNIT(ALU), LOOK-AHEAD CARRY GENERATOR
Technology
- CMoS BICMOS Advanced CMOS
foti jice | 4 @ e e 5 = [olb Q
Descriotion Dmce:ﬂwgﬂh e |5 |88 5 E o 5 5%3 g E g
T PARALLEL BINARY ACCUMULATORS X
T PARALLEL BINARY ACCUMULATORS o6 X
T ALU/FUNCTION GENERATORS X0 X OA X7 | XI-T-
A GENERATORS 3¢ XX X
A ENERATORS XA X7 | XI7-
ALU WITH RIPPLE CARRY T X X
LOOK AHEAD CARRY a3
LOOK AHEAD CARRY 182 X [e) X
LOOK AHEAD CARRY 282 X
LOOK AHEAD CARRY 882 XA X7 | XI--
[QUAD SERIAL 385] X
Status O : Product available in technology indicated *: New product planned in technology indicate:
X ! Di i M : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
ADDER
Technology
— [ BICMOS Advanced CMOS
ioti i - | = 1< - olh o
Descriotion Device 2la el |5 |58 5 ; e 5 |2 % 28 E s
4BIT BINARY FULL ADDER B3] X | X
4BIT BINARY FULL ADDER 283[ X O[O O 710 =10 110 | IO
DUAL CARRY SAVE FULL ADDER 183 X
GATED FULL ADDER 80 X
2BIT BINARY FULL ADDER 82[ X
Status O : Product available in technology indicated *: New product planned in technology indicate:
X 1 Di i M : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
MULTIPLIER
Technology
— VoS BICMOS Advanced CMOS
ioti i g = e 13 = olh O |lo
Descriotion Device £la el |5 |E]E 5 ; o 5 |2 % 28 2 g
[2-4 PARALLEL BINARY MULTIPLIERS 26 X
4-4 PARALLEL BINARY MULTIPLIERS 284 X
[4-4 PARALLEL BINARY MULTIPLIERS 285] X
[2'S COMPLEMENT MULTIPLIERS 38 X

Status O : Product available in technology indicated *: New product planned in technology indicate:
i i : Not for new designs

HC : SN74HCxx / CD74HCxx
T : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx

67



MEMORY

Technology
[ Bipolar CMOS BICMOS Advanced CMOS
- N e = °
Descriotion Device Elala g ol e § g E 5 ; ° E % g 508 E
MEMORY REFRESH CONTROLLERS 0] X
OLLERS 1 X
ROLLERS 3| X
TROLLER 8| X
2| X
MEMMORY MAPPERS 13 X
MAPPERS WITH LATCH 10| X
MAPPERS WITH LATCH 3K X
MULTI-MODE LATCH 12 X
3-8 MEMORY DECIDER 2414 Or-
Status C roduct available in technology indicated *: New product planned in technology indicate
X i i W : Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
CLOCK GENERATOR CIRCUIT
Technology
[ Bipofar CMOS BICMOS Advanced CMOS
Q
Descriotion DM“EZ’V‘QQ"- 2 E E E E 5 o § %%3 g ; g
QUAD COMPLEMENTARY-OUTPUT LOGIC 265] X
DUAL PULSE 120 X
CRYSTAL. LED OSCILLATORS 320 X
CRYSTAL-CONTOROLLED OSCILLATORS 321 X
DIGITAL PHASE-LOCK LOOP 297 €] 10 [0 )
Status O : Product available in technology indicated *: New product planned in technology indicater
X : Di i Not for new designs
HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx
SWITCH , SHIFTER , ERROR DETECTION CORRECTION CIRCUIT , HARD DISK DRIVER
Technology
[ Bipolar CMOS BICMOS Advanced CMOS
ioti i - - | = E I [ o
Descriotion Device Elala g gle| e |5 k|8 5 ; ° 5 g g e E
QUAD BILATERAL SWITCHES : o] A
ANALOG SWITCHES WITH LEVEL TRANSLATION [ =10
4BIT SHIFTERS X X
8BIT PARALLEL ERROR DETECTION X
CIRCUIT X
X
16BIT PARALLEL ERROR DETECTION
CIRCUIT X
X
XX
[32BIT PARALLEL ERROR DETECTION CORRECTION X
CIRCUIT XX
X
HARD DISK DRIVER X

Status O : Product available in technology indicated  *: New product planned in technology indicater
X : Disconti M : Not

for new designs

H  Nof

HC : SN74HCxx / CD74HCxx
HCT : SN74HCxx / CD74HCTxx
BCT : SN74BCTxx / SN64BCTxx
AC : 74AC11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACxx / CD74ACxx
ACT : 74ACT11xxx (Product available in reduced-noise advanced CMOS: 11000 Series) / SN74ACTxx / CD74ACTxx




PIN ASSIGNMENTS






Pin Assignments

00

QUADRUPLE 2-INPUT
POSITIVE-NAND GATES
positive logic:

Y=A"B

14 13| 12

@

See page 139

HEX INVERTERS
posiLh/e logic:
Y=A

14 [13{ [12| [11] [10{ |9[ |8

See page 143

01

QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

positive logic:

Y=A"B

14 13 12

Sl

T2 3T (s T 17T

See page 140

HEX INVERTERS
positive logic:
Y=A
Voo 6A Y SA 5Y  4A 4Y

14 [13{ (12| [11] [10{ |9[ |8

See page 144

02

QUADRUPLE 2-INPUT
POSITIVE-NOR GATES
positive logic:

Y=A+B

See page 141

05

HEX INVERTERS

WITH OPEN-COLLECTOR OUTPUTS
positive logic:

Y=A

14| [13] 12| [11{ [10{ |9 [8

See page 144

03

QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

positive logic:

Y=A-B

14 13 12

E

See page 142

06

HEX INVERTER BUFFERS/DRIVERS

WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS
positive logic:

Y=A

14 13| [12| [11] 10| |9| |8

See page 145

i
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Pin Assignments

07

HEX BUFFERS/DRIVERS WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

positive logic:

Y=A

See page 145

TRIPLE 3-INPUT
POSITIVE-AND GATES
positive logic:

Y=A-B-C
Voo 1C 1Y 3 3B A 3Y

14| [13] [12| [11] [10{ [9] |8

See page 149

QUADRUPLE 2-INPUT POSITIVE-AND GATES
positive logic:
Y=A-B

14 13| |12

EAjl
E1E]

See page 146

14

HEX SCHMITT-TRIGGER
INVERTERS

positive logic:

Y=A

See page 150

09

QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH OPEN-COLLECTOR OUTPUTS

positive logic:

Y=A-B

14 13 12| 11 [10[ |9

FAJEN
IEMNEE

See page 147

16

HEX INVERTER BUFFERS/DRIVERS

WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS
positive logic:

Y=A

14| 13| [12| (11| [10{ [9] |8

See page 151

10

TRIPLE 3-INPUT
POSITIVE-NAND GATES
positive logic:

Y=A-B:C

Vo 1C 1Y 3 3B GA 3Y

14| [13] [12| [11] [10{ [9] |8

See page 148

17

HEX BUFFERS/DRIVERS WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

positive logic:

Y=A

14| [13] [12| [11] [10{ [9] |8

See page 151




Pin Assignments

HEX SCHMITT-TRIGGER INVERTERS
posiLh/e logic:
Y=A

s
ledladiel

m Y24 2Y A 3Y GND

See page 152

26

QUADRUPLE 2-INPUT HIGH-VOLTAGE
INTERFACE POSITIVE-NAND GATES
positive logic:

Y=AB

1A 1B 1Y 2A 2B 2Y GND

See page 155

20

DUAL 4-INPUT

POSITIVE-NAND GATES

positive logic:

Y=A:B-C-D Voo
14 [13{ 12| 11[ [10{ (9| [8

NC - No internal connection
See page 153

27

TRIPLE 3-INPUT
POSITIVE-NOR GATES
positive logic:
Y=A+B+C

14 13 12] |11} [10 8
See page 155

DUAL 4-INPUT
POSITIVE-AND GATES

positive logic:
Y=A-B-C-D Ve 2 26 NG 28 24 2

14| 13| 12| [11] [10| [9] |8

NC - No internal connection
See page 154

e

8-INPUT POSITIVE-NAND GATES

positive logic:

Y=A+B:C+D+E*F-G-H
Vg N H 6 NG NC Y
14 [13] (12| [11[ [10{ (9| [8

NC - No internal connection
See page 156

25

DUAL 4-INPUT POSITIVE-NOR GATES
WITH STROBE
positive logic:
Y=G(A+B+C+D)
STROBE
Ve 20 20 26 28 2A 2y

14 13| [12| [11] [10{ [9|[8

1]712]18] 4] 5] 16]17
1A 18 SYR!G)BE 1c 10 1Y GND
1
See page 154

31

DELAY ELEMENTS

14| 13| 12| 11| [10{ |9 | |8

NC - No internal connection
See page 156

73
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Pin Assignments

32

QUADRUPLE 2-INPUT
POSITIVE OR GATES
positive logic:

Y=A+B

Vo 4B @A 4y 3B 3 3y

A1B 1Y 2A 2B 2Y  GND

See page 157

33

QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

positive logic:

Y=A+B

14 13 11,110/ [9] (8

38

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

positive logic:

Y=A'B

Ve 48 4A 4 3B 3A Y

14] 13| [12] [11{ [10{ [9| 8

)

See page 159

3

S]]

See page 158

35

HEX NONINVERTERS

WITH OPEN-COLLECTOR OUTPUTS
positive logic:

Y=A

14 13| (12| [11{ 10/ (9| [8

42

4-LINE-TO-10-LINE DECODERS

INPUTS oUTPUTS

Voo A B ¢ 0 9 8 7

16] [15] [14] [13] (12| [11] [10{ [9
[ —

OUTPUTS

See page 160

See page 158

QUADRUPLE 2-INPUT
POSITIVE-NAND BUFFERS
positive logic:

Y=A-B
Vo 4B 4A Y 3B BA 3V

14 [13] [12 10 (918

5

See page 159

45

BCD-TO-DECIMAL DECODER/DRIVER

INPUTS QUTPUTS

Vo A 8 ¢ 0 9 8

7
16] [15] [14] |13 [12| [11] [10] [9|
i

ouTPUTS

See page 162




Pin Assignments

47

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

OUTPUTS

Ve T 9 a2 b ¢ 4 e

16 [15 (14| 13| [12{ (11| [10] |9

Vrm

fgabecde

By
B C LTRBORBID A

B C RE RB D A GND
TEST QUT- M-
PUT  PUT
INPUTS INPUTS

See page 164

T
2] (3 TaT s T6 {7 18]

4-2-3-2 INPUT AND-OR INVERT GATE
positive logic:
Y = ABCD + EF + GHI + JK

See page 167

51

AND-OR-INVERT GATES
’51,’S51 DUAL 2-WIDE 2-INPUT
positive logic:

Y =AB +CD

MAKE NO EXTERNAL CONNECTION
Ve 18~ 0 1c 1y

[14] [13] [12] [11] [10] [9] [8
[

73

DUAL J-K FLIP-FLOPS WITH CLEAR

See page 168

AND-OR-INVERT GATES

‘LS51 2-WIDE 3-INPUT, 2-WIDE 2-INPUT

positive logic:
1A-1B-1C) + (1D - 1E - 1F)

Y = (2A + 2B) + (2C - 2D)

Vo 16 1B F TE D 1Y

14 [13{ (12| [11] [10{ |9[ |8

See page 166

74

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET AND CLEAR

Vg 2CIR 20 26K PR 20 20
14] [13| [12| |11/ [10{ [9| |8
—

See page 170

75

4-BIT BISTABLE LATCHES

ENABLE
20 12 W 30 30 40

16( [15] (14| 13| [12| [11{ [10| |9

11213 4]]5/(6]17] 8

See page 172

75
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Pin Assignments

85

4-BIT MAGNITUDE COMPARATORS
DATAINPUTS

Ve A3 B2 A AL B A BD

16]_[15] [14] [13] |12 |[11] |10 |9

B B0
AB A8 MB MB A8 AB
W NN OUT ouT_ouT

1/ [2] 3] a4l [s]|6][7] 8
B AB A8 A8 AB A8 A GND
DATA

IWPUT " cascapE INPUTS ourPuTS

See page 173

93

4-BIT BINARY COUNTERS

NPT
AN 04 O G 05 Og

14] 113 [12| [11] [10{ [9]| |8

S

8
Roi) Roe)

12 [3][a]|5]|6]|7

NPT Ry Foy MO Vg NO NG
5

NC - No internal connection
See page 177

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES
positive logic:
Y=A®BorY=AB+AB

Ve 4B @A 4y 3B BA 3

14] [13[ 12| [11{ |10/ |9 |8

See page 174

97

SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIER

RATE INPUT

B
Vog D G clew ciscADe weur staose CLOCK

TR T DIk STRORE
GISUDE BLE
Wer

(2 oureur

IRy

B OE F A Z Y g GND
outear

RATE INPUTS ouTPuTS

See page 178

90

DECADE COUNTER

INPyT
A on G GO 03 0

14] [13] [12] [11] [10] [9] [8]

o o E)

L -
& G5
Roqn Roga 09 (1)

1 12] (3] [4]|5]|6] |7
B Ro(1) Roiz NC Vo Qg(1) O9(2)
INPUT

NC - No internal connection
See page 175

107

DUAL J-K FLIP-FLOPS WITH CLEAR

Voo TOLR 10K 2K TR 20K 20

14] [13] 12| [11] [10] [9] |8

See page 180

92

DIVIDE-BY-TWELVE COUNTERS

InPuT
A NC 04 03 G Qg Op

14| |13] [12] [11] |10] |9

Laoa oo
<8 Fog)
Rojs

1 (2] (3] (4] |5]|6]|7
WPUT NG NG NG Veg Ror) Roz)
8

NC - No internal connection
See page 176

109

DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET AND CLEAR

Vg XA 20 K 2Kk PR 0 A

16 [15] (14 [13] |12 |11] |10 |9

See page 182




Pin Assignments

112

DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET AND CLEAR

Veg fCLR LR 2K 2K 2 TR 20

See page 184

124

DUAL VOLTAGE-CONTROLLED OSCILLATORS
WITH ENABLE INPUTS

et

2 % 2
Voo Voo RANGE ENABLEOUTRUT GHD.

16| [15] [14] [13] [12] [11] |10 |9

1123/ |a]]s[|6]|7]]8
2 1 1 16 1Y BN
N/~ RANGE \—\ — ENABLEOUTRUT

FREQUENCY 1Caxt

See page 189

121

MONOSTABLE MULTIVIBRATOR

NC - No internal connection
See page 186

QUADRUPLE BUS BUFFER GATES
WITH THREE-STATE OUTPUTS
positive logic:

Y=A
Vo 4c 4 ar

a4 a3
14[ 13| [12| |11 |10{ |9 |8

See page 190

122

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS
WITH CLEAR

Rextc)
Voo Cad NG Cet NG Rt O

14] [13[ [12] [11] (10 [9| |8

NC - No internal connection
See page 187

126

QUADRUPLE BUS BUFFER GATES
WITH THREE-STATE OUTPUTS
positive logic:

Y=A

Voo 40 4A 4 30 BA 3

14 [13] 12 [11] [10] [9] |8

See page 191

123

DUAL RETRIGGERABLE MONOSTABLE
MULTIVIBARATORS WITH CLEAR

Rext _
Vog Cod Co¢ 10 20 2R 28 2

12 3[4l s/ |6]]7]]8

W B R 10 20 2 2R WD
G Cox

See page 188

128

SN54128...75-Q LINE DRIVER
SN74128...50-Q LINE DRIVER
positive logic:
Y=A+B

Veg 4Y 48 4 8 B A

14] [13] [12] [11] [10[ [9|[8

See page 192

7



Pin Assignments

132 138

QUADRUPLE 2-INPUT POSITIVE-NAND 3-TO-LINE DECODERS/DEMULTIPLEXRS

SCHMITT TRIGGERS oo

positive logic: DATAOYTPUTS
Y=A-B e v v v oW owow

16( [15] [14] [13] [12] [11] [10

L [[]]]

B C Ga G8 & v 6w
W8 Y 24 28 2 GND

SELECT ENABLE  OUTRUT
See page 192 See page 196
13-INPUT POSITIVE-NAND GATES DUAL 2-TO-4-LINE DECODERS/DEMULTIPLEXERS
positive logic:

SeLEcT DATA OUTPUTS

Y=A-B-C-D-E-F-G-H-1-J-K-L*M
o m om ow

16( [15] [14] [13] [12] |[11] [10 |9

ENABLE.
cc 6 2

e ML K4

1234l [s]|6]7]]8

A 1B M 2 Y3 GND
ENABLE
SELECT DATA OUTPUTS
See page 193 See page 198
QUAD 2-INPUT EXCLUSIVE-OR GATES DUAL 4-INPUT POSITIVE-NAND 50-Q
WITH OPEN COLLECTOR OUTPUTS LINE DRIVERS
positive logic: positive logic:
Y=A®B=AB+AB Y = ABCD Vo 2 Mmoo«

14 |13 [12] [11] [10[ [9|[8

NC — No internal connection

See page 193 See page 200
3-TO 8-LINE DECODERS/DEMULTIPLEXERS BCD-TO-DECIMAL DECODERS/DRIVERS
WITH ADDRESS LATCHES FOR LAMPS, RELAYS, MOS
owThaureuTS PARALLEL INPUTS oureurs

Ve A B G D 9 8 7

_[16] [15] [1a] [13] [12] [11] [0l [9]
S

BOD-TO-DECINAL

01234567809

Imaliitit=g

seLger aape  oureur oureuTs
See page 194 See page 201




Pin Assignments

147

10-TO-4 LINE PRIORITY ENCODER

InPuTS

e w W B B T OB W

16| |15] [14] [13] [12] [11] [10] |9

:
E
:

151

8-TO-1 LINE DATA SELECTORS/MULTIPLEXERS

DATAINPUTS DATA SELECT

Ve 4 5 6 7 A B O

16[ [15] [14] [13] [12] [11] [10[ |9

|

W B ® 7 B v W oom 3z 1 0 Y W SO GhD
euTs oureus DATA INPUTS oureuts
NC - No internal connection
See page 202 See page 208
8-TO-3-LINE OCTAL PRIORITY ENCODERS DUAL 4-LINETO 1-LINE DATA
SELECTORS/MULTIPLEXERS
outeuTs neuTs
DATA INPUTS

ourpur
vee B0 6 3 2 [

16| [15] [14] [13] [12] [11] [10] |9

ShoBE A ourur
Voo 26 SELECT 203 22 201 20 oY

16| [15] [14] [13] [12] [11] [10] |9

112] (3] [4][5]|6]|7]]8
STROBE B 103 102 101 100 OUTPUT GND

neuts oureurs 1 SeLecT
OATA PUTS
See page 204 See page 210
1-OF-16 DATA SELECTOR 4-LINETO 16-LINE DECODER/DEMULTIPLEXER
OATA INPUTS OATASELECT

B0 E E1z B3 B4 E1S

T 0 STROEE W D GD
ouT- DATA

DATAINPUTS PUT SELECT

See page 206

INPUTS ouTPUTS

ouTPUTS

See page 212

79
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Pin Assignments

155
156

DECODERS/DEMULTIPLEXERS

oUTPUTS
SELECT
DATA STRB INPUT
Vo 26 2% A 23
16 [15] [14] 13| 12 [11] [10] |9

112 (3] 4] [5]]6]|7]]8

DATA  STRBSELECT 1¥3 1v2 Y1 1v0 GND
1c 16 INPUT

oUTPUTS

See page 214, 216

161
163

SYNCHRONOUS 4-BIT BINARY COUNTERS

QUTPUTS
RIPPLE

CARRY
Voo OUTPUT 0a 08 Q¢ LoAD
16] [15| [14] [13| 12| [11] |10 |9

APPLE OA O Oc  0Op EWABLE

ENABLE
o T

CARRY.
oUTPUT
CLEAR LOAD!
ENABLE
oK A8

]
1121314 6[|7]1]8
A B C D

CTEAR CLOCK ENABLE GND

ofab—1o

DATA INPUTS

See page 224, 226

157
158

QUAD 2-TO 1-LINE DATA SELECTORS/MULTIPLEXERS

INPUTS  OUTPUTS  INPUTS  OUTPUTS

Voo STROBE 4A 4B 4Y 3A 3B 3v
16] [15| (14| [13] 12| [11{ [10| [9

SELECT 1A 1B 1Y 2A 2B 2Y GND

INPUTS  OUTPUTS  INPUTS  OUTPUTS

See page 218, 220

164

8-BIT PARALLEL OUTPUT SERIAL SHIFT REGISTERS

ouTPUTS
Vec O O OF Qf CLEAR CLOCK

14 13| [12| [11] [10{ [9| [8

SERIAL INPUTS OUTPUTS

See page 228

159

4-TO-16 LINE DECODER/DEMULTIPLEXER

INPUTS. OUTPUTS

V¢ A B C D B & 15 M 1B 12 1
24| (23] 22| |21] |20 [19] [18] [17] [16| [15] 14| [13
O O O O O

A 8 ¢ D G2 & 15 14 13 12

9 10

O

o[ —de

[ 1 [ ]
T2 3T 4T s s T2 8] ol o ik

8 10 GND

~[eal—d~

oUTPUTS

See page 222

165

8-BIT SHFT REGISTERS

PARALLEL INPUTS

cLack SERIALOUTPUT
Voo WHIET D ¢ B A INPUT Oy

16{ [15| (14| [13] 12| [11{ [10| [9

SHFT CLOCK E  F 6
10AD

PARALLEL INPUTS

See page 230




Pin Assignments

166

8-BIT SHIFT REGISTERS

PARALLEL INPUTS
PARALLEL
SHIFT/ INPOT OUTPUT i
veo LOAD H Oy FE TER

16[ [15] (14| [13] [12| [11] |10 |9

112 [3]|4][5]]6]]7]]8

SERAL A B C D CLOCKCLOCK GND
INPUT | / IRHIBIT

PARALLEL INPUTS

See page 232

173

4-BIT D-TYPE REGISTERS

DATA ENABLE
DATA INPUTS INPUTS

Voo CLEAR 1D 20 3D 4D G2 G

16[ [15| (14| [13] [12| [11] [10| |9

CLEAR 1D 2D

ouTPUT
CONTROL_10.

112 [3]|4][5]]6][7]]8

M N 10 20 30 40 CLOCK GND

(—;
OUTPUT CONTROL OUTPUTS
See page 238

169

4-BIT UP/DOWN SYNCHRONOUS BINARY COUNTERS

QUTPUTS
RIPPLE

CARRY ENABLE
Voo OUTPUT 04 G5 Q¢ QG T LOAD

16] [15] [14] [13] [12] [11] [10] |9

[ [ [ ][]

RPPLE O, QO Op EMABLE
capay 0 0 0
obteur

Up/DOWN Lm0

ENABLE
K B

174

HEX D-TYPE FLIP-FLOPS

Vo 60 6D 50 50 4D 40 CLOCK
16( [15] (14| [13] 12| [11[ [10| |9

See page 240

A_ B _C D
1]]2]]3]]4]|5]16]]7]8
UD ck A B G D ENABLE GND

DATAINPUTS

See page 234

170

4-BY-4-REGISTER FILES

WRITESELECT  ENABLE  OUTPUTS

DATA
Vec D Wy W WRITE READ 01 Q2

16( [15] (14| [13] [12| [11{ [10{ |9

175

QUAD D-TYPE FLIP-FLOPS

Voc 40 40 4D 3D 30 30 CLOCK
16/ [15[]14| [13] [12| [11] |10 |9

See page 241

| [ [ 1 ]]

DI Wy W Gy 6y Of

DATA READ SELECT  OUTPUTS

See page 236

181

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS
INPUTS oUTRUTS

Vo A OB R B2 R B G Cu P A8 P

24| 23| [22| [21] [20] (19| [18| [17| [16] [15| (14| 13

L]

A B R B A B G Gu P A=B

]
1 314 |s]|6][7][8]]9]|10] 11 12
M

B A s3 sz st S0 G o T R GND

INPUTS OUTPUTS
See page 242




82

Pin Assignments

182

LOOK-AHEAD CARRY GENERATORS

INPUTS. OUTPUTS

Voo P2 B2 Gy Cnx Coy

d
16] [15| [14] [13| 12| [11] 10| |9

P2 G2 Co Cny

See page 244

193

SYNCHRONOUS UP/DOWN DUAL CLOCK COUNTERS

INPUTS  OUTPUTS INPUTS

BO-
e PN cLear RROW carry Loao DA PR

16] [15] [14] [13] 12| [11] 10| |9

[ [ L1 1]

A CLEAR BO. CARRY LOAD C
RROW

] 0
COUNT GOUNT
05 0, DOWN UP o g
112 [3]|4][5]]|6]]7]]8
DATA Q5 Oy COUNTCOUNT G Qp GND
B DOWN  UP

INPUT \ 7
OUTPUTS  INPUTS QUTPUTS

See page 252

190
191

SYNCHRONOUS UP/DOWN DUAL CLOCK COUNTERS

INPUTS OUTPUTS, INPUTS
DATA RIPPLE MAX/ DATA DATA
Vgc A~ CLOCK CLOCK MIN LOAD "G "D

16] [15] [14] 13| 12| [11] [10] |9

A

RIPPLE MAX/ LOAD  C
CLOCK  MIN

O 0y CTEN DNUP Q; 0

[ [T T 1]

1712 13]]14]|5]|6]|7]|8
DATA Op Oy ENA- DOWN/ O 0Oy GND
s hE w0

INPUT

OUTPUTS  INPUTS OUTPUTS

See page 246, 248

194

4-BIT BIDIRECTIONAL UNIVERSAL
SHIFT REGISTERS

Voo O O O Oy CLOCK ST SO
16] [15| [14] [13| 12| [11] 10| |9

O 0 0 O cuok ST

CLERR S0

R_A B C D
1]]12]]13]]4]|5]|6]|7] (8
A B C D

TLERR SHIFT SHIFT GND
Bewr o L1
SR SERIAL
INPUT PARALLEL INPUTS INPUT

See page 254

192

PRESETTABLE SYNCHRONOUS
4-BIT UP/DOWN COUNTERS

Veg¢ PO MR TCD TCU PL P2 P3

16( [15| (14| [13] [12| [11] [10[ |9

See page 250

195

4-BIT PARALLEL-ACCESS SHIFT REGISTERS

ouTPUTS
—N— SHIFT/
Vec O 0 QO Op CLOCK LOAD

16] [15| [14] [13| 12| [11] 10| |9

SHIFT/
GLERR 10D

J K A B C D
112 (3] ]4][8]]|6]]7]]8
CLEAR K A 8 C 0D

SERIAL INPUTS PARALLEL INPUTS

See page 256
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221

DUAL MONOSTABLE MULTIVIBRATORS

o B ok 0 A TR m om
[16] [15] [1a] [13] [12] [11] [10] [9

1A 1B TR 10 20 2 2Re GND
Cext “Cext

See page 258

24

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

Voo 26 VI 24 1¥2 203 1Y3 202 V4 2m1

20| [19] [18] [17] [16] |15] [14] [13] 12| [11

1/ [2]|3][4]|s][6]|7][8]]9] 10

16 1A 2v4 1A2 2v3 1A3 2v2 TA4 2¥1 GND

See page 266

237

3-TO-8 LINE DECODER DEMULTIPLEXER
WITH ADDRESS LATCHES

Ve YO VI Y2 V& V4 V5V

16] [15| [14] [13| [12] [11] 10| |9

See page 260

243

QUADRUPLE BUS TRANSCEIVERS

Voo GBA NG 1B 28 3B 4B

14] [13] 12| [11{ [10{ [9] 8

NC - No internal connection
See page 268

238

3-TO-8-LINE DECODERS/DEMULTIPLEXERS

Vg YO YI Y2 Y3 VA Y5 Y6

16 [15] [14] 13| [12| [11] [10| |9
1712][3]]4 61718
A M R H B B Y 6N

See page 262

244

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

Veg 28 Y1 2a 12 2A3 Y3 2a2 Y4 2A1
20 [19] [18] (17| [16] [15] [14] [13| [12] |11

See page 270

240

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

Veg 26 Y1 2a 12 2a3 Y3 202 Y4 2M1

20 [19] [18] [17| [16] [15] [14] [13]| 12| [11

1[[2][3/]4][5][6][7][8][9][10

See page 264

245

OCTAL BUS TRANSCEIVERS

ENABLE
Vec G B B2 B3 B4 B85 B6 87 B8

20] [19] |18 (17| [16] 15| [14| [13| [12| |11
-

See page 272
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247 BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS
WITH RIPPLE BLANKING

OUTPUTS

Ve f ¢ a b o d e

16] [15| (14| [13] 12| [11{ [10| [9

fgabecde

B/
B C LTRBORBID A

1/[2][3]]4][5

B LAMP BB RB D A GND
TEST QUL IN-
PUT  PUT
INPUTS INPUTS
See page 274

AT
A 2] {3 aT s (6] [7] 8]

257

QUAD DATA SELECTORS/MULTIPLEXERS

T INPUTS
CONTROL/ N OUTPUT / N ourpuT
Voo G 4A AB 4y A 3B 3V

16] [15] [14] [13] 12| [11] [10] |9

SELECT 1A 1B 1Y 2A 2B 2Y GND
ouTPUT ouTPUT
INPUTS INPUTS

See page 282

1-OF-16 DATA GENERATOR/MULTIPLEXER

DATAINPUTS

Ve 8 9 10 1 12 13 W 15 A B ¢

24| 23| (22| [21] |20| [19] [18] [17| [16] [15| [14] 13

E8 E9 EI0 EN El2 E3 EM4 E5 A B

258
QUAD DATA SELECTORS/MULTIPLEXERS
—_— INPUTS
Voo O e R R
14| [13] [12| (11| [10] |9

SELECT 1A 1B ND

1Y oA 2B Y Gl
QUTPUT oUTPUT

Vo 4 5 6 7 A B

03 4
D2 DI D0 Y W S
112 (3] (4] |5]|6][7]]8

3 2 1 0 Y W STROBE GND

DATA INPUTS. OUTPUTS
See page 278

PUT SELECT
DATA INPUTS INPUTS INPUTS
See page 276 See page 284
DATA SELECTORS/MULTIPLEXERS 8-BIT ADDRESSABLE LATCHES
DATA INPUTS DATA SELECT oumuTS

EN-  DATA
Voo CLEAR ABLE N 07 Q5 05 04

16] [15] [14] 13| [12| [11] [10| |9

LATCH SEL OUTPUTS

See page 286

DUAL DATA SELECTORS/MULTIPLEXERS

DATA INPUTS
OUTPUT
CONTROL A

Voo 26 SELECT 263 202 201

16{ [15| (14| 13| [12| [11] [10] |9

ouTPUT
200 2Y

112 [3]|4][5]]|6]]7][8
OUTPUT 8 163 162 1Ci 1C0 OUTPUT GND
CONTROL SELECT 1y

G v

DATAINPUTS

See page 280

DUAL 5-INPUT POSITIVE-NOR GATES
positive logic:
Y=A+B+C+D+E
V¢ 1E D 2 2 2 28

14| 13| [12] [11{ [10{ |9 [8

See page 288
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265
QUAD COMPLEMENTARY-OUTPUT ELEMENTS
positive logic:
Y=AW=A
Y =AB, W =AB Voo

16( 15 [14] [13] [12| [11[ [10{ |9

See page 289

279

QUAD S-R LATCHES

Voo 45 4R 40 3’ 31 W a0

16] [15| (14| [13] [12| [11{ [10 [9

=

112 [3]]4][5][6]|7]]8

See page 293

266

QUAD 2-INPUT EXCLUSIVE-NOR GATES
WITH OPEN-COLLECTOR OUTPUTS
positive logic:

Y=A®B

14] 13| [12] [11{ [10{ [9| 8

See page 290

280

9-BIT ODD/EVEN PARITY
GENERATORS/CHECKERS

INPUTS

Vo F E D ¢ B A
ﬁHTHTHTLIWLIT_I?L
B

F E D ¢

6 A

z
EVEN _0DD

H |
1[[2[[3]|4]|5] (6] [7

NG SEVEN $0DD GND

WP‘UT
INPUTS. OUTPUTS
NC - No internal connection
See page 294

273

OCTAL D-TYPE FLIP-FLOPS

Vec 80 8 7D 70 60 6D 5D 50 CLOCK

20| [19] [18] [17| [16] [15] [14] [13] 12| [11

See page 291

283

4-BIT BINARY FULL ADDERS

Voo B3 A3 3 M B4 x4 C4

ﬂuﬁufufuﬁuﬁm

See page 296

276

QUAD J-K FLIP-FLORS

Vec 4 40k 4K 40 30 3K 3CK  3J PRESET

20| [19] [18] (17| [16] 15[ [14] [13| [12| |11
T T T T T T

I ry r.y I
pj?s'xcrn} {b.;&én
1

1
1]12]13]14]|5]16]17]18][9] 10

CLEAR 1) 1K 1K 10 20 2K 26K 2J GND

See page 202

286

9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS
WITH BUS DRIVER PARITY /O PORT

INPUTS.

V¢ FE D C B A
14] 13| 12| [11{ [10{ [9] |8

PARITY PARITY
ERROR /0

H |
1712 [3]|4](5]]6]7
TWIT | PARITYPARITY GND
INPUT ERROR 110

See page 298 OUTPUTS

85
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292

PROGRAMMABLE FREQUENCY
DIVIDER/DIGITAL TIMER

Voo C D TR NG CIEAR A NG

16] [15] [14] [13| 12| [11] [10] |9

[ [ ]

c o T8 CIR A

TP CLKI CLK2 TP2 Q

E
[ T T 1]
T T2 Ta Ta 8T (8] (7T aT

B E TP1 CLKI CLK2 TP2 QOUT GND

NC - No internal connection
See page 300

QUAD 2-INPUT MULTIPLEXERS WITH STORAGE
ouTPUTS
DATA
WORD. INPUT
Voo @ O3 Oc Op CLOCKSELECT Cf
16/ 15| [14] [13] [12| [11] [10] |9

DATA INPUTS.
See page 308

293

4-BIT BINARY COUNTERS
ouTPUTS

INPUT INPUT
Vecc Ro) Roy B A 04 Op

14 13| 12| 11| [10{ (9| [8

L[] ]]

Ro@2) Ro(1) B A 0p

QUTPUTS.

See page 302 NC - No internal connection

8-BIT BIDIRECTIONAL UNIVERSAL
SHIFT/STORAGE REGISTERS
SHIFT SHIFT
RIGHT
V¢ ST SL Oy HOy FQF DOp BOg CLOCK SR

20 [19] [18] [17] [16] [15] [14] [13] [12] [11
[ ] [ [ [ ]

ST sL 0y W04 FOF DOp BOB K

S0 SR

G 600 EQp C0c AOp 0 CLEAR

12|34 [s][6]]7/]8]]9] 10

S0 Gl G2 GOg EQf CO;g AQy 04 CLEAR GND

QUTPUT

See page 310 coNTROLS

294

PROGRAMMABLE FREQUENCY
DIVIDER/DIGITAL TIMER

V¢ € D NC NG CLEAR NG NC

16] [15| (14| [13] 12| [11[ [10{ |9

TP CLKT CLK2 Q

A
1]]12]]3]]|4]|5]|6]|7]|8
A TP CLKI CLk2 NC QOUT GND

NC - No internal connection
See page 304

321

CRYSTAL-CONTROLLED OSCILLATOR

XTAL  XTAL
2 1

vee 2 F v F

-
16( [15] [14] 13| [12| [11] [10] |9

112 |3] 4] [5]]6]|7]]8

TANK TANK GND FFQ FFD  F4  F  GND
T 2

XTAL XTAL
2

TANKI

TANK2

See page 312

297

DIGITAL PHASE-LOCKED-LOOP FILTERS

ECPD EXOR
Voo C D gk OUT OUT 4B ¢Al

16] [15| [14] [13| 12| [11] 10| |9

C D A2 EGPD EXOR ¢B
out ot

See page 306

323

8-BIT BIDIRECTIONAL SHIFT/STORAGE REGISTERS

SHIET SHIFT

LeFT RIGHT
Voo S1 SL Oy HO4 FOF DOp B0 CLOCK SR
20] 19 16 [15] [14] (13| 12| 11

s‘w s‘x uL' H/LH r/‘ug m‘uu B/‘ﬂa C‘K J
S0 SR

G 60 E0f GOg AOp O CLEAR

11213 |4][s][6]|7]]|8]]9] 10

so &1 G2 GOg EQF GOp Ay 0p CLEAR GND

QUTPUT
CONTROLS

See page 314
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348

8-LINETO 3-LINE PRIORITY ENCODER

UTPUTS INPUTS
e o oes 521 o VBT
16] [15| (14| [13] [12| [11| [10] [9

!

See page 316

366

HEX BUS DRIVERS
HEX BUFFERS/LINE DRIVERS 3-STATE

vec G2 BA BY 5A  5Y 4A  4Y

16] [15] [14] [13] 12| [11] [10] |9

See page 323

354
356

8-INPUT MULTIPLEXERS/REGISTERS 3-STATE

o= SELECT
Ve¢ Y W 6 G & S0 SI S2 CONTROL

20| [19] [18] (17| [16] 15| [14] [13| [12| |11

367

HEX BUS DRIVERS

Vog B2 6A  6Y 5A 5 4A  4Y

16( [15{ (14| [13] 12| [11[ [10| [9

See page 324

1123/ [4]|5](6][7]]|8]]9] 10
D7 D6 D5 D4 D3 D2 DI DO DATA GND

CONTROL
JCLOCK

See page 318, 320

365

HEX BUS DRIVERS

Ve B2 6A 6 SA 5Y 4n  4Y

16( [15{ (14| [13] 12| [11[ [10| [9

368

HEX BUS DRIVERS

Vog B2 6A  6Y 5A 5 4A  4Y
16( [15{ (14| [13] 12| [11[ [10| [9

See page 324

See page 322

373

OCTAL D-TYPE LATCHES

ENABLE
Vec 80 8 7D 70 60 6D 5D 50 6

20 [19] [18] [17| [16] [15] [14] [13]| 12| [11

T D D0 T D 00
aped bed
O 0E 0 3

See page 325
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374 390
OCTAL D-TYPE FLIP-FLOPS DUAL DECADE COUNTERS
ouTPUTS

ouTPUT
o w0y 2 205 200 20p

9

80 7D 70 60 6D 5D 50 CLOCK Voo

Vec  8Q
20| 19| [18| [17| [16] [15| [14] [13] 12| |11 16| [15| [14] [13] [12| [11] [10
OE OE OF OE
1100
OE

HHHHH g
1712 (3] 4] |5]([6]7]]8] (9]0

112 [3]|4](5]]6]|7]|8
18 103 10c 10p GND

CDOUNTTPRUUTL 10 10 20 20 30 30 4D 40 GND 1A ELEAR UE"%“UT
ouTPUTS
See page 326 See page 330
4-BIT BISTABLE LATCHES DUAL 4-BIT BINARY COUNTERS
OUTPUTS

2
Voo 2A CLEAR 20p 203 20c 20p

- ENABLE -
Vgc 40 40 40 34 30 3@ 3D
12[ 11 14 13| (12| 11{ [10{ (9| [8
Q

16] [15| (14| [13

1]12]|3] 4] [5]]6]]7

104 10g 10 10p GND

CLéAR
OUTPUTS
See page 327 See page 331
OCTAL D-TYPE FLIP-FLOPS 4-BIT UNIVERSAL SHIFT REGISTERS
OUTPUTS
CASCADE

ouTPUT QuTPUT
50 50 CLOCK V¢ 04 0 Q¢ Gp Op CLOCKCONTROL

16] |15 [14] 13| 12| [11] [10] |9

Ve 80 8 7D 70 60 6D
20| 19| [18] [17| [16] [15| (14| 13| |12

D LOAD GND
SHIFT

ENABLE 10
G
PARALLEL INPUTS

See page 332

378 399
HEX D-TYPE FLIP-FLOPS QUAD 2-INPUT MULTIPLEXER WITH STORAGE

See page 328

G D1 D2 € €l 0O CLOCK

Vo 60 6D 5D 50 4D 40 GLOCK veo
111 101 [9 16] [15] [14] 13| [12| [11] [10| |9

16] [15| (14| [13] [12
[ [T [ []

1712][3]]4][8

ws

WORD Op Al A2 B2
SELECT

See page 334

See page 329
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RE-TRIGGERABLE MONO-STABLE MULTIVIBRATOR
positive logic:
Y=A

1 Rext/ _ _
Voo Coq 10 10 20 XTR 28 2K

16] [15| (14| [13] [12| [11{ [10 [9

520
521

8-BIT IDENTITY COMPARATOR

Vgc P-@ 07 P7 06 P6 05 P5 04

P4

20| [19) [18] [17| [16] [15] [14] [13] [12| [11
[ ] [ ]

112 [3] 4] |8]|6][7][8]]9][10
PO Pl Of P2 02 P3 03 GND
See page 335 See page 342, 344
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS OCTAL D-TYPE TRANSPARENT LATCHES
Vg GC GB GA M A2 A3 A ST SO - _ _ _
V¢ 80 8 70 73 6@ 6 S 53 ©
20] [19] [18] [17| [16] [15] [14] [13]| 12| [11 20| [19] [18] [17] [16] [15] [1a] [13 1

See page 336

See page 346

dqu D D
8 c7_ap
oc oc
0]

e
e ]| [ Leth

12
D D 0p
I C5.
oc oc
o 0]
4

465

OCTAL BUFFERS WITH 3-STATE OUTPUTS

Voo G2 A8 Y8 AT Y7 A6 Y6 A5 Y5

20| [19] [18| (17| [16] |15[ [14] [13] [12

See page 338

534

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

See page 347

Vec 80 8 7D 70 60 6D 5D 50

20| [19] [18| (17| [16] |15[ [14] [13] [12

CLK

518

8-BIT IDENTITY COMPARATOR

Vg PQ 07 P7 06 P6 05 PS5 04 P4

20| [19] [18] (17| [16] 15[ [14] [13] [12] |11

See page 340

540
541

OCTAL BUFFERS AND LINE DRIVERS

See page 348, 349

Veg G2 Yl Y2 Y3 V4 Y5 Y6 YT

e

20| [19] [18] [17] [16] [15] [14] [13] [12] |11

89
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943

OCTAL REGISTERED TRANSCEIVERS

Voo CEBA B1 B2 B3 B4 B5 B B7 B TEAB OEAB

24| 23| [22| 21| (20| |19] [18] [17] [16] [15] [14] [13

B B2 B3 B4 B5 B6 B7 B8 LEAB

o223

Al R M M A M A A8 CERB

AR A M A5 A6 A7 AB CERB GND

See page 350

569

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

Vgc RCO CCO OC Q4 Qg Qg Qp ENT SLOAD

20 19| 18] [17| [16 |15 [14] [13] 12| |11

See page 356

561

SYNCHRONOUS 4-BIT COUNTER

Vo RGO CCO G 0y O3 O Op ENT SLOAD

20 |19] 18] [17| [16] |15] [14] [13] 12| |11

[ [ T [T [ [ 1

RCO ©CO 6 Oa 0O Q¢ GQp ENT

ALORD ST0AD

LK

ALOAD CLK Dy Dg Dg Dp ENP ACLR SCLR GND

See page 352

573

OCTAL D-TYPE TRANSPARENT LATCHES

ENABLE
Vg 10 20 30 40 50 60 70 6 G

20| [19] [18] [17] [16] [15] |14] [13] [12] |11

See page 358

563

OCTAL D-TYPE TRANSPARENT LATCHES
WITH INVERTED OUTPUTS

o ENABLE
Vgc 10 20 3@ 40 50 60 70 8 C

[20] [19] 18] [17] [16] [15] [14] [13] [12] [11]
A P S 0 B S

10 20 30 40 50 60 70 80

See page 354

574

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

Vgc 10 20 30 40 50 60 70 80 CLK
20] [19] [18] [17| [16] |15[ [14] [13] [12] 11

See page 359

564

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

Voo 13 20 a0 41 50 60 7@ 81 CK
20| [19] |18] [17| |16] |15 |14] [13] [12] |11
0 S Y S |

10 20 30 40 s0 610 70 80

o CLK

112 (3[4 (5] |6][7][8]]|9][10

See page 355

575

OCTAL D-TYPES EDGE-TRIGGERED FLIP-FLOPS

Vgc NG 00 Of 02 03 04 05 05 07 CK NC

24| 23| [22| (21| |20 [19] [18] (17| [16] |15] [14] [13

STIR

OC_ Do DI D2 D3 D4 D5 D6 D7
11234/ [8] 6] 7] (8] 9] [10] |11]]12]
SR OC D0 D1 D2 D3 D4 D5 D6 D7 NC GND

NC - No internal connection
See page 360
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576

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

Ve 10 4 @ 4@ 1 61 7 8 oK

20| [19] [18] [17] [16] [15] [14] [13] [12] |11

See page 361

592

8-BIT BINARY COUNTER WITH INPUT REGISTER

Voc  Oa CLOAD RCK CCKEN CCK CCLR RGO
16| |15 [14] [13] |12 [11] [10] |9

v
TREN o CCLR

Qp CLOAD .7

See page 366

577

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

Ve N @ @ @ @ W B B @ oK N

24| 23| [22| 21| (20| |19] [18] [17] [16] [15] [14] [13|

CIR

OC_ D0 DI D2 D3 D4 D5 D6 D7

1 3] (4] [5]|6][7]]8]19] [10] [11] [12]

SCR OC D0 DI D2 D3 D4 D5 D6 D7 NG GND

1LY}

NC - No internal connection
See page 362

593

8-BIT BINARY COUNTER WITH INPUT REGISTER

V¢ 6 G ROKEN RCK CCKEN CCKEN CCK CCLR RGO

20| [19] [18] [17| [16] [15] [14] [13] [12] |11

‘CCKEN CCKEN

B0g GO DOp EQf FOF GO HOy CLOAD

1] (2] [3]|4][5]]|6][7][8]]9][10

NOp BOg COc DOp EOf FOF GG HOH CLOAD GND

See page 368

OCTAL D-TYPE TRANSPARENT LATCHES
WITH INVERTED OUTPUTS

o ENABLE
Vgg 10 20 30 40 s0 60 7@ 8@ C

20( [19] [18] [17| [16] [15] [14] [13] [12] |11

See page 363

594

8-BIT SHIFT REGISTER WITH OUTPUT LACH

Voo Oa SER RCIR RCK SCK SCIR Oy

16| [15] [14] [13] [12[ [11] [10[ [9

See page 370

590

8-BIT BINARY COUNTER WITH OUTPUT REGISTER

Vec Op G RCK CCKEN CCK CCLR RCO

16 15[ [14] [13] [12 [11] (10 [9

See page 364

595
596

8-BIT SHIFT REGISTER WITH OUTPUT LATCH

Voo Op SER G RCK SOK SOLR Oy

16| 15[ [14] [13] [12] |11] [10[ |9

See page 372, 374
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597

8-BIT SHIFT REGISTER WITH INPUT LATCH

Vec A SER S[OAD RCK SCK SCLR QW'
16| 15[ [14] [13] [12] |[11] [10[ [9

See page 376

624

VOLTAGE-CONTROLLED OSCILLATOR

FREQ
©  CONT- z
Vec ROL NG NG NG Vgg OUTRUT

14| [13] [12| [11] (10[ 9] |8

N
l

FREQ
CONTROL

RANGECE“ o Y
i
1 2

© RANGE OX X2 ENABLE_ Y _ GND
6D oUTPUT

NC - No internal connection

See page 383

598

8-BIT SHIFT REGISTERS

Vgg DS SERO SER1 G  RCK SCKEN SCK SGLR W'

0 |19] (18] [17] |16] |15 [14] [13] 12| |11

DS SERD SERT 6 SOKEN SCK  SCLR

Ay

B0 Cc DOp EQf FOF GOg HQy SLOAD

[ T T T T T T
1] 2] (3] (4] (5] (6] 7] [8] 9

AQp BOg CQc DOp EQF FOF GO HQy SLOAD GND

See page 378

628

VOLTAGE-CONTROLLED OSCILLATOR

FREQ  Reqt
& B~ e v oufeur
14| 13| |12 [11] [10] |9| |8

u
|

6
©  RANGE CXI  CX2 ENABLE ¥  GND
D

ouTPUT

NC — No internal connection

See page 384

620
621
623

OCTAL BUS TRANSCEIVERS

Vo; OEBA Bt B2 B3 B4 B5 B6 B7 B8

20] [19] 18] 17| [16] [15] [14] [13] [12| 11

1[12] 1314 [5]]6]7][8]]9] 10

OFAB A1 A2 A3 A4 A5 A6 A7 AB GND

See page 380, 381, 382

629

VOLTAGE-CONTROLLED OSCILLATOR

o o ¥ o ot
Voo Voo RANGE /- ENABLE PUT GND

16] [15] [14] [13| (12| [11] 10| |9

1[12][3]]4]|s][6]|7]]8
2 1 4 N~ 1 O
RANGE ENABLE QUT- GiiD
1Cext PUT
FAEQ
CONTHOL

See page 385
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638

OCTAL BUS TRANSCEIVERS

ENABLE
c G B B2 B3 B4 B 86 B BE

20| [19] [18] [17| [16] [15] [14] [13] [12] |11
ARl

JSpefss

See page 386

641
645

OCTAL BUS TRANSCEIVERS

ENABLE
cc & B B2 B3 B4 B5S B6S B7 B8

[20] [19] [18] [17] [16] [15] [1a] [13] [12] [11]_
pEEalatl
YY)

N
e

[ 1
5[16[7]18]19]T10]

See page 389, 391

639

OCTAL BUS TRANSCEIVERS

ENABLE
cc G B B2 B3 B4 BS B6S B7 B8

_[20] [19] [18] [17] [16] [15] [14] [13] [12] [11]_
e T

S

g

See page 387

646
647
648

OCTAL BUS TRANSCEIVERS AND REGISTERS

CoNT-
CLOCK SELECT ROL
Ve BA BA G Bl B2 B3 B4 B5 B6 B7 B8

24 2‘3 2‘2 T 2‘0 19| [18] [17] [16] [15] [14] |13

SELECTCONT- B1 B2 B3 B84 B85 86 67
CLOCK ™" "ROL

cLoCK
g 88

SELECT DIREC-
A8 TION At

e e
CLOGKSELECTOIREG- AT A2 A3 M A5 A6 AT A8 GND

See page 392, 394, 396

640
642

OCTAL BUS TRANSCEIVERS

ENABLE
Voc G B B2 B3 B4 BS B BT B

_[20] [19] [18] [17] [16] [15] [1a] [13] [12] [11]_
R
YN I

See page 388, 390

651
652
653
654

OCTAL BUS TRANSCEIVERS AND REGISTERS

CLOCK SELECTENABLE
Voo BA BA GBA B B2 B3 B4 B 8 67 BB

24 2‘3 2‘2 T Z‘I] 1‘51 18] 17| [16 [15] [14] |13

SELECTEWABLE B1 B2 B3 B4 8 85 67
Y

CLOCK.
o ]
SELECTENABLE

L)

GAB A A2 A M A A8 AT A

112 [3] 4] [5]]|6]7][8]|9][10] [11] 12

CLOCK SELECTENABLE A1 A2 A3 A4 A5 A6 A7 A GND
A8 A8 GAB

See page 398, 400, 402, 404
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Pin Assignments

657

OCTAL BUS TRANSCEIVERS
WITH 8-BIT PARITY GENERATORS/CHECKERS

OF B B2 B3 B4 GND GND BS B6 B7 B8 PARITY

24| 23| [22| 21| (20| |19] [18[ [17] [16] [15] [14] [13

Bl B B3 B4 B5 86 87 B8
L4 o¢ PARITY [
AR ERROR |,
o
MR B M A A A A8 EVER
112 [3]|4][5]]6]]7][8]|9][10] |11] [12

TR oM R M M A Voo A A A3 00D ERROR
JEVER

See page 406

670

4-BY-4 REGISTER FILE

WRITESELECT  ENABLE  OUTPUT
DATA
Vg DI ‘W Wg WRITE READ' ‘01 Q2

16 15[ [14] [13] [12 [11] (10 [9
[ [ [ 11

DI Wp W GW GR O

1]12] (3] [4]|8]|6][7][8

D2 D3 D4, Rg Ra, G4 03, GND

DATA READ SELECT  QUTPUTS

See page 414

666
667

8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES

Vec OE2 10 20 30 40 50 60 70 81 PRE C

24| 23| [22| |21] (20| |19] [18] [17] [16] [15] [14] [13

PRE

|
El
L
8
3
s
3

8
8

TR

| ro|— 2

1 3] [4][5/|6][7]]8]]9] 10 [11] [12

OERB D 20 3 4 5 6 7 8 TR GND

See page 408, 410

673

16-BIT SHIFT REGISTER

STORAGE REGISTER OUTPUT

Voo YIS Y4 Y13 YiZ Vi Yo Y8 Y8 Y7 Y6 Y5

24| [23| [22| 21| (20| |19] [18] [17] [16] [15] [14] [13|

YIS Y4 Y13 Y2 Yil YIo Y9 Y8 V7 Y6

store STORE pata
CLR iio

T

T READ/ STORE STORE DATA (YO YI Y2 Y3 Y4 GND
CLR CCK 10

YO Y1 Y2 V3 v

STRAGE REGISTER
OUTPUTS

See page 416

669

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTER

OUTPUTS
PP
RIPPLE roLe

CARRY EN
Vog OUTPUT‘0a 03 Oz Qp T LOAD

674

16-BIT SHFT REGISTER

PARALLEL INPUTS

Veg P15 P14 P13 Pl2 P11 PO PO P8 PT PGPS

16| [15] [14] |13 12| 11| |[10[ |9 24| 23| |22| (21| |20 19| [18] |17| [16] |15| [14] |13
gﬁﬁ O 0 O o EwE Pis Pla_ P13 Piz P P10 PO B
UPDOWN ENE © Ps
R T K piw wooe W08 o mi e e

DATA INPUTS

See page 412

2 (3] [4]|5]|6] 7/ [8]|9][10] 11|12
CHIP_CLOCK READ/ NG MODE DATA PO P1 P2 P3 P4 GND
SELECT WRIE  CONTROL 10\

PARALLEL INPUTS

NC - No internal connection

See page 418




Pin Assignments

679

ADDRESS COMPARATOR

Veg G Y P3 P2 PI PO A2 Al AID

20] [19] [18] [17] [16] [15] [14] [13] [12] [i1
S

G Y P3 P2 Pl PO A2 Al A0

See page 420

688

8-BIT IDENTITY COMPARATOR

Vgc P-0 Q7 P7 06 P6 05 P5 04 P4

20| [19] 18] [17| [16] |15] |14] [13] [12] |11

See page 428

682
684

8-BIT IDENTITY COMPARATOR

Vgc P-0 Q7 P7 06 P6 05 P5 Q4 P4

20| [19] 18] [17] [16] [15] [1a] [13] [iz] i1
1 [ ]

=] P4

See page 422, 424

697
699

SYNCHRONOUS UP/DOWN COUNTER
WITH OUTPUT REGISTER, MULTIPLEXED
THREE-STATE OUTPUT

pppre  STATEQUTPUT ouTPUT
ey ENABLE _GONTROL RIC
Voo OUTPUT‘0p 08 Oc  Gp' T LOAD SELECT

20] [19] [18] [17] [16] [15] [1a] [13] [12] [11
[ T T [ [ ] 1]

RO 04 G 0 O EMBLELOWD G

uo RIC
ENA
GK A B C D P COR ROK
1] (2] [3]|4][5]]|6][7] 8] [9][10
up/ A B C D EMBLE ESIST- GND
OMeouren v L
CLOCK DATA INPUTS CLEAR

See page 430, 432

686

8-BIT IDENTITY COMPARATOR

Veg G2 P-0 07 P7 NC Q6 P6 Q5 P5 Q4 P4

24| 23| [22| 21| (20| |19] |18] [17] [16] [15] [14] [13

112 [3] 4] [5]]|6]]7][8] [9][10] [11] [12

B0 B PO 0 POl NG P2 02 P3 03 GND

NC - No internal connection

See page 426

756

OCTAL BUFFER/LINE DRIVER/LINE RECEIVER
WITH OPEN-COLLECTOR OUTPUTS

Voo 28 Vi 2a4 12 2a3 Y3 2a2 Y4 241
20| _|19{ |18] 17| |16] |15 [14] [13| |12

CA

112 [3]|4](5]|6][7]]|8][9]]10
16

1A 2v4 A2 2v3 1A3 2v2 1AM 2Y1 GND

See page 434
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Pin Assignments

157

OCTAL BUFFER/LINE DRIVER/LINE RECEIVER
WITH OPEN-COLLECTOR OUTPUTS

Vo 26 VI 2 1v2 203 1Y 22 1v4

201

20| [19] [18] [17| [16] [15] |14] [13] [12] |11

=
~
©
S
o
£
<
o
©

3
=
H
£

See page 435

10

HEX 2-INPUT AND DRIVERS
positive logic:
Y=A+B

Vgc 68 6A 6Y 5B SA 5 4B 4A 4V

20| [19] |18] [17] [16] |15 |14 [13] [12| |11
1]]12]13]]4 6] 17][8] 9] 10

See page 438

760

OCTAL BUFFER/LINE DRIVER/LINE RECEIVER
WITH OPEN-COLLECTOR OUTPUTS

241

18] 117] [16 (15| [14] 13| [12| [11

821

10-BIT BUS INTERFACE FLIP FLOPS
WITH 3-STATE OUTPUT

Ve 10 20 30 40 50 60 70 82 92 100 CLK

24| |23| 22| [21| 20| |19] [18] [17] |16] |15] [14] |13

10 20 30 40 50 60 70 s 90 100

1D 2 3 4 5D 6D 7D 8 9 10

1] 12[|3]|4][8]|6][7][8][9] 10 1]12](3] (4] (5] |6]]7 10 12
16 1T 2v4 A2 2¥3  1A3 2v2 1A4 2Y1 GND oC 1 2 33 4 5D 6 7D 8 9 10D GND
See page 436 See page 439
HEX 2-INPUT NAND DRIVERS 9-BIT BUS INTERFACE FLIP-FLOP
positive logic: WITH 3-STATE OUTPUT
A=A-B
Ve 6 6 6 B sA 5Y 4 4 4 Vec 10 20 30 40 50 60 70 80 90 CLKEN CLK
200 [19] [18] [17 14 [13 1 24| 23] [22| [21] [20] [19] (18] |17] [16] [15] [14] [13
10 20 30 40 50 60 70 81 90 CLKEN
[ cK
E‘: E‘: D20 3 4 506D 7D & 9 TR
112 (3] (4] (5] 167 177 18] L8] 110 1218 14T (5] 16] (7] 18 ][9] 1o 1 12
o v o m ow wm W a am 0 1 2 © 4 D 6 7D 8 9 TR GND
See page 437 See page 440
HEX 2-INPUT NOR DRIVERS 8-BIT BUS INTERFACE FLIP-FLOP
positive logic: WITH 3-STATE OUTPUT
Y=A+B
Voo 003 10 20 30 40 50 60 70 80 CIKEN CLK
s 24 [23] [22] [21] [20] [19] [i8] [17] [16] [15] [1a] i3
20| [19] [18 14 [13] [12] (11
003 10 20 30 40 50 60 70 8Q CLKEN
oct CLK
%: OC2 10 20 3 4D 50 60 70 8 TR
112 3] (4] (5] 18] 177 18] 18] 110 U128 T8 s T6 7 [ 8T8 [0 1 Taz]

See page 438

ot O0c2 1 20 3 40 SO 60 /D 8D CLR GND

See page 442




Pin Assignments

827

10-BIT BUFFER/BUS DRIVERS

Voo YI Y2 Y3 YA Y5 Y6 YT Y8 Y9 Yi0 OF2

24| 23| [22| (21| [20] |19} [18] [17] [16] [15] [14] [13

112 [3]|4][5]]6]]7][8] 9] [10] |11] [12

B Al A2 A3 M AS A8 AT A8 A9 AID GND

See page 444

M

10-BIT BUS INTERFACE D-TYPE LATCHES

WITH 3-STATE OUTPUTS
Vo 10 20 30 40 50 60 70 8 % fQ
24| 23] [22] [21] [20] [19] (18] |17] [16] [15] [14] [13

1D 20 3 4D 5D 6D 7D 8 9 10D

1] 12] 13[4/ (8] |6] 7] [8][9] 0] |11]]12

O 1 2 3D 4 S 6 70 8 9 10D GND

See page 448

828

10-BIT BUFFERS/BUS DRIVERS

Voo YI Y2 Y3 YA Y5 Y6 YT Y8 Y9 Yi0 Of2

24| 23| [22| (21| [20] |19] (18] [17]| [16] [15] [14] [13

843

9-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

Vg 10 20 30 40 50 60 70 81 99 PR C

24| 23| [22| 21| (20| |19] [18[ [17] [16] [15] [14] [13

10 20 30 40 50 60 70 80 90 PRE

42l

112 [3][4]|s]|6][7][8]]9][10] 11] 12

See page 444

112 [3]|4][5]]6]]7][8] 9] [10] |11] [12

o 1 20 3 4 S0 6 7D 8 9 TR GND

See page 450

HEX 2-INPUT OR DRIVERS

positive logic:

Y=A+B
Vec 68 6A BY 58 5A 5Y 48 A a4y
20_|19{ |18] 17| |16] |15] [14] [13] |12

ESRENREN]

EuEEN e

1

1A 1B 1Y 24 2 2y 3A 3B 3Y GND

See page 445

853

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

Voo B1 B2 BS B4 B5 B5 B B8 PAMTY OB TE

24| (23| [22| 21| (20| |19] [18] [17] [16] [15] [14] 13|

112 [3] 4] [5]]6]]7 10] [11] [12]

OFA Al A2 A3 A As A8 A7 A8 ERR CIR GND

See page 452

833

10-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

Voo B1 B2 B3 B4 85 86 &7 B8 PARTY OF CLK

24| [23] [22| 21| (20| |19] 18] 17| [16] [15] [14] [13

112 (3] |4][5]]6][7]]|8] 9] 10/ |11] [12

OFA Al A2 A3 M A5 AS AT A8 ERR CLR GND

See page 446

857

HEX 2-TO-1 UNIVERSAL MULTIPLEXERS

Ve S 6 68 6 SA B S 4 48 4 TC

24| 23| [22| 21| (20| |19] [18] [17] [16] [15] [14] 13|

10] [11] [12]

SO 1A 1B 1Y 24 28 2Y A 3B 3 OPER GND
ZERD

See page 454
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Pin Assignments

861

10-BIT TRANSCEIVERS
WITH 3-STATE OUTPUTS

Vec Bl B2 B3 B4 B5 B6 B7 B8 BY BI0 OEAB
24| [23] [22] |21] |20] [19] [18] 17| |16 14| [13

873

DUAL 4-BIT D-TYPE LATCHES

ENABEL ENABEL
Vg 1C 101 102 103 104 201 202 208 204 20 20K

24| (23| [22| (21| |20 16 [15[ [14] [13

112 [3]|4][5]|6][7]]|8][9][10]|11] 12

OFBA A1 A2 A3 AL A5 AG AT AB A9 ATO GND

See page 456

oc o
DI D2 D3 D4f Dt D2 D3 DI
2

3] (4] [5]|6][7]]8]19] 0] [11] [12

CIR 10C 1Dt 102 103 1D4 201 202 203 204 20C GND

See page 464

863

9-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

Vgc B B2 B3 B4 B5 B B7 B8  BY OEAB2 OEABI

24| [23] [22] 21| (20| [19] 18] |17] [16] [15] [14] [13

874

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS

Vec 1CLK 101 102 103 104 201 202 203 204 20K 20R
24| 23| |22| [21| |20] |19 [18] [17] |16] |15 [14] |13

o o
Di__ b2 D03 p4f [pr D2 D3 D4

112 [3][4]|5][6] 7] |8] 9] [10] [11] 12

OFBAT A1 A2 A3 A A5 A6 AT A8 AI OEBAZ GND

NC - No internal connection
See page 457

112 [3][4]|8]|6][7][8][9][10] 11] 12

CR 10C 101 102 103 104 201 202 203 204 20C GND

NC - No internal connection
See page 465

867
869

8-BIT SYNCHRONOUS BIDIRECTIONAL COUNTER

876

DUAL 4-BIT D-TYPE FLIP-FLOPS

Voo e 04 0 0 O O O Qg O4 CLK RGO Vge 1CLK 101 102 103 104 201 202 203 204 20K ZPRE

24| [23] [22] |21] |20] [19] [18] 17| |16 14| [13 24| [23] [22] [21] [20] [19] 18] |17] [16] [15] [14] [13
W0 0 O 0 G O 0 O gy go@ o ool foe oo

S0 RCO PRE PRE

112 [3]|4][5]]6][7]|8] [9][10] [11] [12

H o ENABEL GND
T

See page 458, 460

[ oc
Df D02 D03 o4f (D1 D2 D3 D4
2]]3

Al|s|[6][7]]8]|9][10] [11]]12

fPRE 10C 101 102 1D3 1D4 201 202 203 204 20C GND

See page 466

870

DUAL 16-BY 4-BIT REGISTER FILES

Vg CLK SERIN B B2 B3 B4 BS BS B7 B3 08
24| |23| |22| |21| |20] [19] [18] [17| |16 14 |13

885

8-BIT MAGNITUDE COMPARATOR

P<OOUT,
Vo PLE P7 P& P5 P4 P3 P2 P PO P>00UT

24| |23| [22| (21| [20] |19] (18] [17] |16] [15] [14] [13

CLx SEAIN DBT DOB2 DQS3 DQB4 DOBS DOB6 DQB7 DOBB

0 08

S1 52 DOAT DOA2 DOA3 DOA4 DOAS DOAG DOA7 DOAS

PO P<QOUT

LR P>00UT

PN P>QIN 07 06 05 04 03 02 0f 0

3145/ (6]|7] 8] [9] 0] [11] 12
S0 St sz At A2 A A AS A6 A7 A GND

See page 462

See page 468




Pin Assignments

990

8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES

Vo 10 20 30 40 50 6 70 80

20 1‘9 18] 1‘7 16[ [15] [14] |13 1‘2 1

See page 470

1000

QUAD 2-INPUT NAND BUFFERS/DRIVERS

14 |13 [12] [11] |10 [9]| |8

See page 476

992

9-BIT D-TYPE TRANSPARENT

Vg 10 20 30 40 50 62 70 80 90 OFQ C

OB 1D 20 3 4 s 6 7 & 9 OR GND

See page 471

1004

HEX INVERTING DRIVERS

Veg 6A BY sA 5Y  4A  4v

14] [13] [12] [11] [10{ [9] |8

See page 476

994

10-BIT D-TYPE TRANSPARENT READ-BACK LATCHES

Vo 10 20 30 40 50 60 70 80 %0 100 C

10|11
OERB 1 20 3 4D S 6 7D & 9 100 GND

See page 472

1005

HEX INVERTING BUFFER GATES
WITH OPEN-COLLECTOR OUTPUTS

Veg BA 6V SA 5Y  4A Y
14] 13| 12| [11] [10{ |9 |8

See page 477

996

8-BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES

V¢ 10 20 30 40 50 60 70 8Q O TC CR
24| [23| 22| 21| [20| 19| [18] [17| [16 [15| [14| 13

112 (3] [4]|5]|6][7]]|8]]9] 0] [11] 12

D 2 3 4 5D 6 7 & EN RD K GND

See page 474

1008

QUADRUPLE 2-INPUT POSITIVE-AND BUFFERS/DRIVERS

A R

14] |13 [12] [11] [10[ [9|[8

See page 477
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Pin Assignments

1032
QUAD 2-INPUT OR BUFFERS/DRIVERS
positive logic:
Y =A+B
N

Voo
14 [13] [12] [11] [10[ [9] |8

See page 478

1244

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

Voo M2 M2 28 0 22 1 2t

1]1]2 4] (5[ [6 8 [9] [10]
G AT 2 12 Y3 A3 22 A4 2V GND

See page 480

1034

HEX DRIVERS

Voo BA B SA S 4n 4r

14 [13] [12] [11] [10[ [9] |8

11213/ 14l 5/(6] 17

W 24 2 8 8 GND

See page 478

1245

OCTAL BUS TRANSCEIVERS

EnBLE
cc G B B B3 B4 85 B 87 68

20 [19] [18] [17] [16] [15] |14] [13] [12] |11

AR

See page 480

1035

HEX BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

Voo BABY  SA SY  4A  4v

14 [13] [12] [11] [10[ |9 [8

12 3] [a][5]|6]]7

WY 2 2 B 3 GND

See page 479

1640

OCTAL BUS TRANSCEIVERS

ENABLE
Vg GBI B2 B3 B4 B5 B 87 BB

20| [19] [18] [17] |16] [15] [14] |13] |12 |11

See page 481

1240

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

Ol T AT s e 7 (8] T8 ol

G OTAT 2vd 12 Y3 1A3 22 1A4 2V GND

See page 479

1645

OCTAL BUS TRANSCEIVERS

See page 481




Pin Assignments

2240

OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

Voo 2BV oM 2 23 Y8 2 e M

1
g

A2ve 12 23 A3 22 1A 2¥1 GND

See page 482

2373

25-Q OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

Voo 8 8 70 70 60 6 5D 50 LE
20 [19] [18| (17| [16] |15 [14] [13| [12| 111

112 |3][4]|5][6][7][8]]9] 10

See page 486

2241

OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

Voo 26 Y1 oM 12 283 V3 2A2 YA 2A1

6O 2 12 Y3 1A3 22 A4 2¥1 GND

See page 483

2414

MEMORY DECODER WITH ON-CHIP V. MONITOR

Voo Vear O VI 12 13 20 211 22 21

20 [19] [18] [17| [16] |15] [14] [13] [12]

Vot M0 I 2 a2 avi on2

See page 488

2244

OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

Voo 2ot e MM e 2w

B OAT 2 1R Y3 A3 22 1Ad 2V GND

See page 484

NON-INVERTED 3-STATE OUTPUTS
OCTAL LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

Voo G2 Y1 Y2 YA Y& Y5 Y6 YT Y8
20| [19] [18] [17] [16 14] 113] [12] 11

112 [3][4]|s]|6][7][8]]9][10

GOM A A M A5 AS A7 AB GND

See page 490

2245

OCTAL TRANSCEIVER AND LINE/MOS DRIVERS
WITH 3-STATE OUTPUTS

ENABLE
©

See page 485

2827 3-STATE OUTPUTS

2828 3-STATE INVERTING OUTPUTS
BUS/MOS MEMORY DRIVERS

ourPUTS

Y Y2 Y3 Ve Y5 Y6 v ¥8 Y9 VIO
Ll 0%
A A A3 M A5 A6 AT A8 A9 AID

o]

2[|3]]4] |5

1
O A A A3 AL A5 A6 A7 A8 AS AID GND

See page 490, 491
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Pin Assignments

2952

OCTAL BUS TRANSCEIVERS AND REGISTERS

Vo A AT A6 AS AL A3 A2 AT OFBA CLKBA BR

H8 AT A6 A5 A4 A3 A2 AT OEBA Yoika

=
B7 B BS B4 83 B2 61 OEBALCC CEBA

NeIItEEE

1231415 78] 8[Mo[ |11 12

4015

DUAL 4-STAGE STATIC SHIFT REGISTER

Vog 20 MR 209 207 20p

103 16P

16 [15] [14] (13 12| 11| [10{ |9

W o7 ® 0 B4 8 B2 B OGS CLKAB OEBR GND 2] 18] (4] |s/[6][7]8
2P 203 10 10y 10y MR 1D  GND
ourts
See page 492 See page 498
OCTAL BUS TRANSCEIVERS AND REGISTERS QUAD BILATERAL SWITCH
Voo A8 A7 A6 A5 A A3 A2 A1 OFEA CLKGA CEBR Vo 1 4 4y 4z w3y
14| 13| [12] 11| |10 |9 | |8
WA W R MK R AT O ion
st
wom m b m w o N @
W @ B B B 8w B OEG OB BB GID 1/ [2][3][4][s][6][7
1v 1 2z 2y 2 3 GND
aurrurs
See page 494 See page 499
OCTAL BUS TRANSCEIVER WITH ADJUSTABLE OUTPUT DECADE COUNTERS/DIVIDERS
VOLTAGE AND 3-STATE OUTPUTS sureus
Vs NG OFE Bl B2 B3 B4 BS B6 B7 B8 GND Voc CLR CLK CLKEN €O Y9 v4 v8
24| 23| 22| 21| [20| [19] [18] [17| [16] |15 [14] [13 16/ 15| [14] [13] [12| [11] [10] |9

1012 [3] 4] (5] (6] [7]|8]]9]10] 1112

Voo DR AT A2 A3 A A5 A A7 A8 GND GND

NC - No internal connection ouTPUTS
See page 496 See page 500
DUAL 4-INPUT POSITIVE-NOR GATES 14-STAGE BINARY COUNTERS
positive logic: ouTPUTS

Y=A+B+C+D

Vog oY 2 2 28 2 N

14| 113 [12] [11] [10] 8

See page 497

Vo O O 04 @ CR

ouTPuT
oK 0y

16 [15] [14] [13] |12 |11] |10 |9

Ow O O G 0 O
12 3] [a][s]|6][7] 8
o O Oy O 0 0z Op GND

ouTPUTS

See page 502




Pin Assignments

4024

7-STAGE BINARY COUNTERS
outPuTS
outPuT
Vg NC oa Og NG O NG

14 |13 [12] [11] [10[ [9]| |8

ouTpuTS
NC - No internal connection
See page 503

4050

HEX INVERTING BUFFERS NON-INVERTING

16( [15] (14| [13] [12| [11] [10[ |9

NC - No internal connection
See page 506

4040
12-STAGE BINARY COUNTERS
s

ourPuT
Ve Ok O Oy @ CR CK 0

16| [15] [14] [13] [12] [11] [10] |9

ouTPUTS

See page 504

4051

8-CHANNEL ANALOG
MULTIPLEXERS/DEMULTIPLEXERS

Ve Y2 VI YO Y3 A B C
16| [15] [14] 13| 12| [11] [10| |9

112 |8]|4][s][6]]7][8

YA Y6 COM Y7 Y5 INH GND GND

See page 507

4046

PHASE-LOCKED-LOOP WITHVCO

Vce PC3uT SIGIN PC2ouT Rz Ry DEMoUT VGO

16[ [15] [14] [13] [12] [11] 10

12 3] (4] [5]]6][7]]8

PCPOUT PCTOUT COMPINVCOQUT 1K C14 Gl GND

See page 505

4052

DUAL 4-CHANNEL ANALOG
MULTIPLEXERS/DEMULTIPLEXERS

Veg V2 Y1 1COM YO Y3 A B

16( [15] (14| 13| [12| 11 [10| [9

1] 12]13]14]1|5]16][7][8
20 2v2 2.COM 2v3 2Y1 INH GND GND

See page 508

4049

HEX INVERTING BUFFERS

NC BY 6A NC 5V 5A A 4

16( [15] (14| [13] [12| [11] [10[ |9

NC - No internal connection
See page 506

4053

TRIPLE 2-CHANNEL ANALOG
MULTIPLEXERS/DEMULTIPLEXERS

Voo 2C0M1-COM Y1 YO A B C
16 [15] [14| [13] [12| 11| [10| |9

112 |3][4]|5]|6]]|7][8

21 2Y0 3v1 3COM 3Y0 INH GND GND

See page 509

103



104

Pin Assignments

4059

CMOS PROGRAMMABLE DIVIDE-BY-N COUNTER

Ve @ J5 0 JB U7 B8 9 0 U Ji2 Ka o Kb

24| 123| 22| [21] [20| [19] [18] [17] [16] [15] 14| [13|

10] |11] 12

See page 510

TRIPLE 3-INPUT OR GATES
positive logic:
Y=A+B+C
Ve B M ¥ o,

14] [13[ 12| [11{ |10/ |9 |8

See page 514

4060

ASYNCHRONOUS 14-STAGE BINARY COUNTERS
AND OSCILLATORS
outputs
Vec O Oy O CR CKl TKO CKO

16( [15] [14] [13] [12] [11] [10{ |9

ouTPUTS

See page 511

4094

8-STAGE SHIFT AND STORE BUS REGISTER,
THREE-STATE

Vo OE 04 05 05 07 05 08
16| [15] [14| [13] [12| [11| [10| |9

1[[2]|3][4]]5]]6]|7] (8

STROBE DATA CP Qg Q1 G2 03 GND

See page 516

4066

QUADRUPLE BILATERAL SWITCHES

Voo %

14] [13] 12| 11| [1 8

cC 4w @B B

0|9
3[14](5] (6
%8 A 2

4

1
112

[N

7
aiio

See page 512

4245

OCTAL BUS TRANSCEIVER AND 3.3-VTO 5-V SHIFTER
WITH 3-STATE OUTPUTS

@3V (3v) —

Ve Vs OF B1 B2 B3 B4 B5 B6 67 BB GND

24| 23| [22| [21] |20 19| [18] 17| [16] 15| [14] 13

1012 [3] 4] (5] (6] [7]|8]]9]10] 1112

(V) DR Al A2 A3 A4 A5 AE AT AB  GND GND
Veoa

See page 518

4067

16-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER

Vee '8 9 o M M2 M3 e ks E S 83

24| 23| [22| 21| (20| [19] |18] [17] [16] [15] [14] 113

112 |3] 4] [5][6]]7]|8] 9] [10] [11] 12
COMMOMN 17l 15 4 3 kW b S s oW
QUTPUT

See page 513

4316

QUAD ANALOG SWITCH WITH LEVEL TRANSLATION

16 [15] (14| [13] [12| [11] [10[ |9

See page 519




Pin Assignments

4351

ANALOG MULTIPLEXERS/DEMULTIPLEXERS
WITH LATCH

Voo A2 M A0 A3 S0 NG St s IE

20| [19{ [18| (17| [16] 15| [14] [13| [12| |11

112 |3][4]|5][6][7]]8]]9] 10

M A NG A A7 A5 B B2 Vg GND

NC — No internal

4514

4-LINETO 16-LINE DECODERS/DEMULTIPLEXERS
WITH LATCHES

INPUTS DATAINPUTS

Ve G D C YD Y Y8 Y9 Y4 Vi5 vi2 i3

24| 23| |22| 21| |20] |[19] |18| [17] [16] |15] |14] |13

See page 520

4352

ANALOG MULTIPLEXERS/DEMULTIPLEXERS
WITH LATCH

A _
Vec A2 AT COMMON A0 A3 NG SO ST TE

20| [19] [18] [17| [16] [15] [14] [13] 12| [11

INPUTS DATA INPUTS

See page 524

112 |3/ [4]|5](6][7]]|8]]9] 10

B3 81 El E2 Vg GND

NC - No internal connection
See page 521

4515

4-LINETO 16-LINE DECODERS/DEMULTIPLEXERS
WITH LATCHES

INPUTS DATAINPUTS

Vg G D C YD Y Y8 Y9 Y4 Vi5 vi2 Vi3

24| 23| |22| 21| |20] |[19] [18| [17] [16] |15] |[14] |13

| 1

4374

OCTAL EDGE-TRIGGERED D-TYPE DUAL-RANK FLIP-FLOP
WITH 3-STAE OUTPUTS

D D 3 4 Vg S0 6D 7D 8D CLK

20 [19] [18] (17| [16] [15] [14] [13| 12| |11

See page 522

CoovID YHT Y8 Y9 vie Y5 vi2
LE 13

A B Y7 Y6 Y5 YA Y3 Y2 VI YO

112 3] [4][5]]6]|7][8]|9][10][11] 12
LE A B Y7 Y6 Y5 Y4 Y3 Y2 Yi YO GND

INPUTS DATAINPUTS

See page 526

4511
BCD-TO-7 SEGMENT LATCH/DECODER/DRIVERS

7-SEGMENT QUTPUTS

Ve f ¢ a b o d e

16] [15] [14] [13] [12| |11] [10[ |9

8CD INPUTS BOD INPUTS

See page 523

4518

DUAL SYNCHRONOUS COUNTERS

Voo MR 20, 20, 20, 20, 2 2P

16 |15 [14] |13 [12| [11] [10[ |9

112 |3][4]|5]]6]]|7]]|8

1P 1E 10, 10; 10, 103 MR GND

See page 528
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4520 5400

DUAL SYNCHRONOUS COUNTERS 11-BIT LINE/MEMORY DRIVERS
WITH 3-STATE OUTPUTS

Ot D2 D3 D4 D5 D6 Vec Vec O7 D8 D9 D0 D1 OE2

Voo MR 20, 20, 20, 20, 26 2P

16 |15 [14] |13 [12| [11] [10[ |9

1 (2] (3] 1af[s] (6] [7/|8] (8] o] |11 [12] 13

Vi Y2 Y38 Y4 Y5 Y6 GND GND Y7 Y8 Y9 YO Vit Ol

See page 534

5401

11-BIT LINE/MEMORY DRIVERS
WITH 3-STATE OUTPUTS

See page 529

D 02 0 D4 D5 D6 Voo Vg D7 D8 09 DO DI OB
4538 28] [27] [26] [25] [24] [23] [22] [21] [20] [19] [18] [17] [16] [15]
DUAL RETRIGGERABLE

PRECISION MONO STABLE MULTIVIBRATOR

T U T 1T 2J 3T (AT [T [6] (7] (8] [o7 [10] [11] a2 i3] 14|
Wow oW oW o % om0 v ow W ovo v G
16] |15 [14] |13 [12| [11] [10[ |9
See page 534

5402

12-BIT LINE/MEMORY DRIVERS
WITH 3-STATE OUTPUTS

171218 14](5]16/(7]|8
- w w e T

o 1t W ® o W oo o o3 o D5 o6 07 v o8 D D o bR G

See page 530

4543

1] [2] (3] [4]]|8] 6] [7][8][9] [10] [11] |12] |13] [14]
BCD-TO-7 SEGMENT LATCH/DECODER/DRIVERS 3]

VioY2 Y38 Ve Y5 Y6 GND Y7 Y8 Y9 YO ¥t vi2 OF

See page 535

7-SEGMENT OUTPUTS. 5 40 3

R L . 11-BIT LINE/MEMORY DRIVERS
16, 15, |14 113 /12| |11, 109 WITH 3-STATE OUTPUTS

D1 D2 D3 D4 D5 D6 D7 Vec D8 D9 DO DI D12 OE2

BCD INPUTS

1 (2] (3] 14l s/ 6] [7][8] 9] [10] 11| [12] |13

YioY2 Y3 YA Y5 Y6 GND Y7 Y8 Y9 Yo Yii vi2 Ol

See page 532

See page 535




Pin Assignments

7001

QUADRUPLE POSITIVE-AND GATES
WITH SCHMITT-TRIGGER INPUTS
positive logic:

Y=A+B

See page 536

7046

PHASE-LOCKED LOOP WITH VCO AND LOCK DETECTOR

Voc  GLp SIGIN PC2our R Ry DEMouT VCOI

16] [15] {14 [13] [12| |11] [10[ |9

1/]12]]3]]4]|5]|6]7]8
LD PC1QUT COMPINVCOQUT INH Cla  Clp  GND

See page 538

7002

QUADRUPLE POSITIVE-NOR GATES
WITH SCHMITT-TRIGGER INPUTS
positive logic:

Y=A+B

Voo 48 4 4 3 3 3

14] [13[ [12] [11] (10 [9| |8

1/ (2] 3] 4] 5] |6]]7
W8I 2 2 Y GND

See page 536

QUAD 2-INPUT EXCLUSIVE-NOR GATES
positive logic:
Y=A®B

B a4y 8y

B3
14 [13] [12] [11] [10] |9

See page 539

7032

QUADRUPLE POSITIVE-OR GATES
WITH SCHMITT-TRIGGER INPUTS
positive logic:

Y=A+B

Ve 48 4A 4 3B 3 3Y

14] |13 [12] [11] [10{ [9] |8

2[[3]]4
T

1 S5/ [6][7
1 ]

6hD.

See page 537

8003

DUAL 2-INPUT POSITIVE-NAND GATES

See page 539
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Pin Assignments

16240

16-BIT BUS BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS

See page 540

2DE A1 12 GND 1A3 1AS Voo 2A1 242 GND 243 2 3A1 3A2 GND 3A3 3A4 Vo 4A1 4R GND 443 4A4  GOE

48| |47| 46| |45| (44| 43| |42| |41| |40| 39| |38| [37| |36| (35| |34 |33| (32| 31| [30| |29 (28| 27| |26] |25

1 (2] (3] 14 |8 [6] (78] (9] [10] 11/ [12[ [13] [14] [15] [16] |17] |18 [19] |20 [21] |22] [23] [24]

WE WM GD M3 M Vg 2 2% G 2% 2 S % G 8 S Vg N 4w G 48 d 4E

16241

16-BIT BUS BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS

See page 541

206 1A1 12 GND 1A3 1AC Voo 2A1 242 GND 2A3 2M4 A1 3A2 GND A3 3M Vco 4A1 42 GND 4A3 4A4 3O

1 (2] (3] 14l |8 [6] (7] 18] (9] [10] 11/ [12] [13] [14] [15] [16] |17] 18] [19] |20 [21] |22] |23 [24]

10E Y1 Y2 GND Y3 Tve Voo 21 22 GND 2Y3 2v4 Y1 3v2 GND 3Y3 v Vco 4YI 42 GND 4Y3  4v4 4OF

16244

16-BIT BUS BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS

See page 544

2DE A1 12 GND 1A3 1AS Voo 241 242 GND 243 2 3A1 3A2 GND 3A3 3A4 Vo 4A1 4R GND 443 4A4  GOE

48| |47| [46] |45| (44| 43| [42| |a1] |40| [39] 38| [37| |36| [35] [34] |33| [32] 31| [30] |29 [28| 27| |26] |25

1 (2] (3] 14l |8 [6] (7] 18] (9] [10] {11 [12] [13] [14] [15] [16] |17] 18] [19] |20 [21] |22] |23 [24]

10E Y1 Y2 GND Y3 Tve Voo 21 22 GND 2¥3 2v4 Y1 vz GND 3Y3 Bva Vco 4YI 42 GND 4Y3  4v4 4OF

16245

16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

See page 546

1E A1 12 GND 1A3 1AS Voo 1AS 1A GND 1A7 A8 2A1 202 GND 283 2A4 Vo 245 206 GND 247 208 20E

48| |47| 46| |45| (44| 43| 42| |41| |40| 39| 38| [37| |36| (35| |34 |33| (32| 31| [30| |29 (28| 27| |26] |25

1 (2] (3] 14|58 [6] (78] [9] 0] [11] [12[ [13] [14] [15] [16] |17] 18] [19] |20] [21] |22] [23] [24]

DR 181 182 GND 1B3 1B4 Vo 1B5 186 GND 187 188 281 282 GND 283 284 Vo 285 286 GND 287 288 2DR




Pin Assignments

16260

12-BIT TO 24-BIT MULTIPLEXES D-TYPE LATCH
WITH 3-STATE OUTPUTS

OF leB 24 GND 285 286 Vop 27 288 289 GND 2810 2B11 2812 1B12 1811 1810 GND 189 188 17 Vgg 186 185 GND 184 LEMB OFTE

56| |55| [54| |53| [52| |51| |50{ (49| |48| (47| |46] |45| (44| 43| [42| |41| |40| (39| |38| [37| |36| (35| |34] |33| (32| [31] [30| |29

1T (2] (3114l (5] (6] [7] (8] (o (0] 1] 12/ [13[ [1a] {15 [16] [17] (18] [19] [20] [21] [22[ [23[ [2a[ 125 [26] [27] 128
O LB 2 GND 282 281 Vog A A2 A GND At A5 A AT A8 AD GND MO ANl A1 Vop 18I 182 GND 183 LE2B SEL

See page 548

16269

12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

OEEICIREWG 24 GND 285 286 Voo 287 288 289 GND 2810 2811 2812 1812 1811 1810 GND 189 188 17 Voo 186 185 GND 184 CLKEWAT 0K
56] [55| |54| 53| [52| |51| |50| |49| (48| |47| |46| 45| |44| |43| |42| (41| 40| |39| [38] 37| |36| |35| (34| 33| 32| 31| |30 |29

1T (2] (3] (4] (5] 16 7] (8] 9] [10] (1] (12 [13] [14] 18] [16] [17] (18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28
T OB s G 2@ 81 Vo M R A5 GND A AS A AT A8 A9 GID AO AN AR Veg 1B 1B GWD 183 NC G

NC - No internal connection
See page 550

16270

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

OEB CLKENAZ 284 GND 285 286 Vg 287 288 289 GND 2810 2811 2812 1B12 1811 1810 GND 1B9 1B8 1B7 Vgg 186 1B5 GND  1B4 CLKENAT CLK

56| [55| (54| [53| [52| |51| 50| |49| 48] |47| |46] (45| [44| (43| [42| 41| |40] |39] |38| 37| |36] [35| (34| [33| (32| [31] 30 |29

1] [2] 3] [4] 5] [6] 7] 8] [9] |10] [11] |12] [13] |14] [15] [16] [17] [18] |19] [20] |21] [22] |23] [24] |25] [26] |27] |28

OFA CLKENTB 283 GND 22 281 Voo M A2 A3 GND A A5 A6 A A8 A GND A0 AT A2 Voo 181 1B GND 183 CLRENZ SEL

See page 552

16271

12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

OFB CLKENAZ 284 GND 285 286 Voo 287 288 289 GND 2B10 2B11 2B12 1B12 1B11 1B10 GND 189 1B8 187 Ve 186 1B5 GND 184 CLKENAI CLK
56] |55] |54] |53| [52| |51| [50| 49| [48| 47| |46 |45| |44] |43 |42| |41] |40| [39] 38| [37| 36| |35| |34 33| |32 |31 |30] |29

1128 (415 (6] |78 (9 [10] |11 12| |13/ [14] |15/ [16] [17] [18] |19 [20] |21] |22| |23 |24] |25] |26] |27] |28

OFA LETB 283 GND 282 2B1 Voo Al A2 A3 GND A4 A5 A6 A7 A8 A9 GND A0 ATl A2 Vo 181 1B2 GND 183 [LE2B SEL

See page 554

109



Pin Assignments

16282

18-BIT TO 36-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

Ve GND T8I0 2810 811 GND 2B TEZ 282 W 1813 2813 18 284 GND SIS 2815 1816 2815 Ve GND ISU 2517 1SS 2818 Vo AB AV A OND A5 AU M3 Vo AR AU AD GD G OR

Vo D 2 19 2 OGN 18 2w 1 Vo 20 190 285 18 G 24 1 1 I Vo G 22 @ W B Ve )

See page 556

16334

16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

CLK A1 A2 GND A3 A4 Vo A5 A6 GND A7 A3 A9 AID GND A1 A2 Vi AI3 A4 GND AlS A6 LE

48| |47| |46| (45| |44 |43| 42| 41| (40| |39| 38| |37| [36] |35| (34| |33| |32| |31] (30| [29| 28] |27 |26| [25

112 |3] |4 [5] 6] 7] 8] 9] [10] [11] |12] [13] |14] |15] [16] [17] [18] [19] |20] |21] |22| |23] |24

OE Y1 Y2 GND Y3 YA Vg Y5 Y6 GND Y7 Y8 Y9 YI GND Vi1 Yi2 V¢ YI3 Y4 GND Y15 Y6 NC

NC - No internal connection
See page 558

16344

1-BITTO 4-BIT ADDRESS DRIVER
WITH 3-STATE OUTPUTS

OE4 881 882 GND 883 8B4 Voc 8A 7B1 782 GND 783 7B4 A GA 6B1 682 GND 683 684 5A Vgc SB1 5B2 GND 5B3 584 OE3

56| 55| 54| 53| [52| |51] |50( [49| 48| 47| |46| |45] |44| |43| |42| |41| 40| (39| |38] [37| [36] 35| |34] 33| (32 |31] [30] |29

112 (3] 4] (5] 6] 7] (8] 9] [10] [11] [12] |13] [14] [15] |16] [17] |18] |19] [20] |21] |22] |23 [24] |25] |26] |27] |28

OET 181 182 GND 1B3 1B4 Vgg 1A 281 282 GND 283 28B4 2A 3A 381 382 GND 383 384 4A Voo 4B 4B2 GND 483 484 OE2

See page 560

16373

16-BIT TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

IE D1 102 GND 103 D4 Vgg D5 106 GND 107 1D8 2D 202 GND 203 204 Vg 205 206 GND 207 2DB 2LE
48| |47| |46| 45| |44] 43| (42| |41| |40] [39) (38| |37| 36| 35| (34| |33] |32| (31| [30] |29 28| (27| |26] |25

1] 12] (3] [4] 8] |6][7][8][9][10] |11] |12 |13] [14] [15] [16] [17] |18] [19] [20] [21] [22] |23 |24

10E 101 102 GND 103 104 Vg 105 106 GND 107 108 201 202 GND 203 204 Vgc 205 206 GND 207 208 20

See page 562




Pin Assignments

16374

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

1K D1 102 GND 103 104 Vgc D5 106 GND 107 1D8 201 202 GND 203 204 Vg 205 206 GND 207 2DB 2CLK

48| |47| |46 (45| [44] 43| (42| |41| |40{ [39) (38| [37] 36| 35| (34| 33| |32| (31| [30] 29| 28| (27| |26] |25

1012 [3][4]|5] (6] [7]|8][9][10] [11] [12] [13] |14] |15] [16] [17] [18] |19] |20] |21] |22] [23] [24

10E 101 102 GND 103 104 Vgg 105 106 GND 107 108 201 202 GND 203 204 Vg 205 206 GND 207 208 20F

See page 564

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

CK SEER 181 GND 182 183 Vog 184 185 186 GND 187 188 189 281 28 283 GND 284 285 286 Vg 287 289 GND 289 SEL4 SELD
56] [55| |54| 53| [52| |51| |50| |49| (48| |47| |46| 45| |44| |43| |42| (41| 40| |39| [38] 37| |36| |35| (34| 33| 32| 31| |30 |29

1T (2] (3] (4] (5] 16 7] (8] 9] [10] (1] (12 [13] [14] 18] [16] [17] (18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28
FRE SEO W GND 12 MO Voo M 6 Mo GID W T8 1A 2 210 20 GND ZM 26 26 Voo 2N 248 GND 209 SEI SEL2

See page 566

4-TO-1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS
WITH 3-STATE OUTPUTS
OEBi OEB2 SELO GND 1B1 1B2 Vg 1B3 1B4 281 GND 282 283 28B4 3BT 3B2 3B3 GND 3B4 4BI 4B2 \Vgg B3 4B4 GND SEL1 OEB3 OEBA

56| [55| (54| [53| [52| |51| 50| |49| 48] |47| |46] (45| [44| (43| [42| 41| |40] |39] |38| 37| |36] [35| (34| [33| (32| [31] 30 |29

1] [2] 3] [4] 5] [6] 7] 8] [9] |10] [11] |12] [13] |14] [15] [16] [17] [18] |19] [20] |21] [22] |23] [24] |25] [26] |27] |28

LEABT LEAB? LEBA GND 181 LEG2 Vop CLKGA OFB CLKAB GND 1A 24 CESHOCESH GA  4h  GND CUXW COXE W Vop LEB3 LEB4 GND OFA LEABS LEABS

See page 568

16470

16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

10FBR G T N 181 182 Vo 183 8¢ 185 GND 186 17 188 281 282 283 OND 284 285 28 Ve 287 288 GND AUEIBAUGA 20EER

56| |55| [54| |53| [52| |51| |50{ (49| |48| (47| |46] (45| (44| 43| [42| |41| |40| (39| |38| [37| |36| (35| |34] |33| (32| |31] [30| |29

(2] |3 (4] [8][6] (7|8 (9] [10] [11] [12] [13] [14/ |15] [16] [17] [18] [19] |20] |21] 22 |23 |24] |25] |26 |27 |28|

106G 108 CREUE GND AT 12 Vg A3 IAA 1AS GND TA6 AT 1AB 21 2e2 2A GND 204 205 206 Vgg A7 248 GND AUV XLGB 200

See page 570
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Pin Assignments

16500

18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

GND CIKAB 81 GND B2 B3 Voo B4 BS B6 GND B7 B8 B9 BID BI1 B2 GND B13 B14 815 Vg BI6 BI7 GND BI8 GLKEA GND

56| |55| |54| 53| [52| |51| |50| [49] |48| (47| 46| 45| |44| |43| |42| |41] [40| |39| (38| 37| [36| (35| |34] (33| |32| (31| |30] |29|

1 (2] (3[4l |s][6] (7] |8 [8] [10] [11] |[12] |13 [14] [15] [16] |17] 18] [19] [20] |21] |22| 23| |24] |25] |26] |27 [28

OEAB LEAB A1 GND A2 A3 Vgg A4 A5 AG GND A7 AB A9 AID Al A2 GND A3 A4 A5 Vgg A6 AI7 GND AIS OEBA LEBA

See page 572

16501

18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

GND CLKAB BI GND B2 B3 Vcc B4 B5 86 GND B7 BS B9 BI0 BIi B2 GND BI3 B4 BIS Vg B16 BI7 GND B8 CLKBA GND

56| |55 [54| |53| (52| |51] [50| [49] |48| (47| |46] |45| |44| 43| [42| |41| [40| [39] 38| [37| |36] (35| [34] 33| [32] 31| [30] |29

1 (2] (3] 14l (8] 16] (7] [8] 19/ [10] 11| [12] [13[ [14] [15] [16/ |17] 18] [19] |20] [21] |22| |23| 24] 25| |26] |27| |28

OEAB LEAB A1 GND A2 A3 Vo A A5 AB GND AT AB A9 AT Al A2 GND AI3 A4 A5 Voo AI6 A7 GND A8 OEBA LEBA

See page 574

16524

18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

G ST B G 2 B Vc B 85 % GND &7 B B9 B0 B B2 GND BI3 B4 BIS Veg BI6 BI7 GND B CK GND
56] [55] [54] 53] [52] [51] [50] [49] [48] [47] [46] [45] [44] [a3] [42] [41] [a0] [39] [38] [37] [36] [35] [34] [33] [32] [31] [30] [29)

1 (2] (3] 14l (8] 16] (78] 19/ [10] 11 [12] [13[ 14| [15] [16/ |17] 18] [19] |20 [21] |22| |23| [24] 25| |26] |27| |28

GND OFAB A1 GND A2 A3 Ve A A5 A6 GND AT AB A9 AID Al A2 GND AI3 A4 ATS

Vec A6 A7 GND A18 OEBA CLKENEA

See page 576

16525

18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SEL CLKAB B1 GND B2 B3 Voo B4 B5 B6 GND B7 B8 B BIO B BI2 GND B3 B4 BI5 Ve BI6 BI7 GND B18 CLKIBA CLK2BA

56] 55| |54] [53| |52| |51| [50| |49| [48| |47| 46| 45| (44| (43| |42| |41] |40| [39| 38| [37| 36| [35| |34 (33| |32] |31] [30] |29

112 (3] (4] (5] [6] 7] [8] 9] [10] |11 12| [13] [14] [15] [16] [17] 18] |19/ 20| |21 |22] |23| |24] 25| |26] |27| |28

CLKENAB OEAB A1 GND A2 A3 Voc A4 A5 A6 GND A7 A3 A9 AID ATl A2 GND AI3 Al4 A5

Vec  A16 A17 GND A18 OEBA CLKENAB

See page 578




Pin Assignments

16540

16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

10E2 1At 1A2 GND 1A3 14 Vgg 1A5 A6 GND A7 1AB 2A1 242 GND 2A3 2A4 Voo 2A5 286 GND 2A7 28 20E2

48| |47| (46| [45] |44 43| [42| (41| [40] (39| [38| (37| [36] |35| (34| [33] 32| 31| (30| [29] |28 27| [26] |25

112 (3] 4] (5] 6] 7] (8] 9] [10] [11] [12] [13] [14] [15] |16] [17] [18] [19] |20] |21] [22] |23] |24]
0Bt 1Yt 1Y2 GND Y3 1¥4 Vgg 1Y5 Y6 GND Y7 1v8 21 2v2 GND 2v3 2v4 Ngg 2Y5 26 GND 2Y7 28 20Et

See page 580

16541

16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

10E2 1At 1A2 GND 1A3 1A4 Vgg 1A5 A6 GND A7 1AB 2A1 242 GND 23 2A4 Vgg 2A5 286 GND 2A7 248 20E2

48| |47| (46| 45| |44 43| [42| (41| |40] (39| [38| (37| 36| |35| (34| [33] 32| 31| (30| [29] |28 27| [26] |25

1) 12 (3] 4] (5] 6] 7] (8] 9] [10] [11] [12] [13] [14] [15] |16] [17] |18] [19] |20] |21] [22] |23] |24]
0Et 1Yt 1Y2 GND Y3 1¥4 Vg 1Y5 Y6 GND Y7 1v8 2v1 2v2 GND 2v3 2v4 \gg 2Y5 26 GND 2Y7 28 20Et

See page 581

16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS
10EBA 1[EBA 1CEBA GND 181 1B2 Vgc 183 184 1B5 GND 186 1B7 1B8 2B1 282 283 GND 28B4 2B5 286 \VGc 287 288 GND 2CEBA 2LEBA 20EBA

56| 55| [54| 53| [52| |51] [50| |49| (48| (47| |46] (45| |44] (43| |42| |41] [40| 39| (38| |37| [36] |35] 34| [33] 32| (31| |30] |29|

112 (3] [4]|5] 6] [ 7] [8] 9] [10] [11] [12] [13] [14] [15] |16] [17] [18] |19] [20] [21] [22] |23] [24] |25] |26] [27] |28

10EAB 1LEAB 1CEAB GND 1A1 1A2 Vog A3 1A4 1AS GND A6 1A7 1A8 2A1 2A2 2A3 GND 204 2A5 2A6 Ve 2A7 2A3 GND 2CEAB 2LEAB 20EAB

See page 582

18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

CIKENABCLKAS B1 GND B2 B3 Voc B4 BS B6 GND B7 B8 B9 BI0 Bl BI2 GND B3 B14 BIS \Vcc B16 BI7 GND BI8 CLKGA CLKENGA
56| |55| |54 (53| [52| 51| [50| |49| |48| (47| (46| [45] |44| [43| (42| |41] |40| (39| [38] |37| 36| (35| [34] |33| [32| [31] |30 |29|

1] 12 (3] [4]|5] 6] 7] [8]|9] [10] [11] |[12] [13] [14] [15] |16] [17] [18] |19] [20] |21 [22] |23] [24] |25] |26] [27] |28
TEAB LEAB Al GND A2 A3 Vgg A4 AS A6 GND A7 A8 A9 A0 ANl A2 GND A3 A4 A5 Vgg AI6 A7 GND A18 OEBA LEBA

See page 584
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Pin Assignments

16601

18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

CIKEWABCLKAB B GND B2 B3 Vg B4 B5S BS GND B7 B8 B9 BI0 BI1 B12 GND BI3 B4 BI5 Voo BI6 BI7 GND BI8 CLKBACTRENBA

56| |55| |54 (53| [52| |51| [50| |49] |48| (47| (46| [45] |44| |43| (42| |41| |40| (39| [38] |37| 36| (35| [34| |33| [32| [31] |30 |29|

112 [3][4]|5]|6] 7] |8][9] [10] [11] [12] |13] [14] |15] [16] [17] [18] [19] |20] [21] |22] [23] [24] |25] |26] |27] |28|

OFAB LEAB A1 GND A2 A3 Voo A4 AS A6 GND A7 A8 A9 AID AT A2 GND A3 Al4 AI5 Ve AI6  A17 GND A18 OEBA LEBA

See page 586

16620

16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

10EBA 1A1 1A2 GND 1A3 1A4 Vgg 1A5  1A6 GND 1A7 1AB  2A1 2A2 GND 2A3 2A4 Vgg 2A5 2A6 GND 2A7 2A8 20EBA

48| |47| |46| 45| |44] 43| (42| |41| |40{ [39) (38| |37| 36| 35| (34| |33] |32| (31| [30] |29 28| (27| |26] |25

1] 12]13][4]|8]|6][7][8][9][10] |11] |12 |13] [14] [15] [16] [17] |18] [19] [20] [21] [22] |23 |24

10EAB 181 1B2 GND 183 1B4 Vgc 185 186 GND 1B7 1BS 281 282 GND 283 284 Vg 285 286 GND 287 288 20EAB

See page 583

16623

16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

10EBA 1A1 1A2 GND 1A3 1Ad Vgg 1A A6 GND A7 1AB 2A1 242 GND 2A3 2A4 Vg 2A5 2A6 GND 2A7 2A8 20EBA

48| |47| |46| |45 |44] 43| [42| |41| 40| |39 (38| |37| |36| 35| |34| 33| |32| 31| [30] |29| 28| |27 |26| |25

112 (3] 4] [5] |6 7] [8] 9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] [20] [21] [22] |23] [24

0EAB 181 182 GND 183 184 Vg 185 186 GND 187 B8 281 282 GND 283 2B4 Vg 285 286 GND 287 288 20EAB

See page 590

16640

16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

10E 1Al 1A GND 1A3 1A4 Voo 1AS  1A6 GND 1A7 1A8 2A1 282 GND 243 24 Vgc 2A5 246 GND 2A7 2A8 20E

48| |47| |46| 45| |44] 43| (42| |41| |40] [39) (38| |37| 36| 35| (34| 33| |32| (31| [30] |29 28| (27| |26] |25

1] 12](3][4]|8]|6][7][8][9][10] |11] |12 |13] [14] [15] [16] [17] |18] [19] [20] [21] [22] |23 |24

DR 181 182 GND 1B3 1B4 Vg 185 186 GND 187 1B8 2B1 282 GND 283 284 Ve 285 286 GND 287 288 2DIR

See page 591




Pin Assignments

16646

16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

10E 1CLKBA 1SBA GND 181 182 Voc 183 184 185 GND 186 187 188 281 262 2B3 GND 284 285 286 Vgc 267 2B3 GND 2SBA 20LKBA 20E

56| 55| |54 (53| [52] |51| [50| [49] |48| |47| (46| (45| |44| |43| |42 (41| |40 (39| [38| |37| |36] |35| (34| |33 32| [31| (30| |29

112 [3][4]|5]|6] 7] [8][9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] |20] [21] [22] [23] [24] |25 |26] |27] |28

1DIR 1CLKAB 1SAB GND 1A1 1A2 Vgg 13 1A4  1AS GND 16 1A7 1AB 2A1 2A2 2A3 GND 2A4 2A5 2A6 Vg A7 2A8  GND 25AB 2CLKAB 2DIR

See page 592

16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

10EBA 1CLKBA 1SBA GND 1B1 1B2 Vgg 183 1B4 1B5 GND 1B6 187 1B8 281 282 283 GND 284 2B5 286 \Vgg 2B7 2B8 GND 2SBA 2CLKBA 20EBA

56| 55| |54 (53| [52| |51| [50| [49] |48| (47| 46| (45| |44| |43| [42| (41| |40 39| [38| |37| |36] |35| (34| |33 32| [31| (30| |29

112 [3][4]|5]|6] 7] [8][9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] |20] [21] [22] [23] [24] |25 |26] |27] |28

10EAB 1CLKAB 1SAB GND 1A1 1A2 Vgc 1A3 1A4 1A5 GND 1A6 1A7 1AB 2A1 242 2A3 GND 2A4 2A5 2A6 Vg A7 2AB GND 25AB 2CLKAB 20EAB

See page 594

16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

10EBA1CLKBA 1S8A GND 181 182 \Vgg 183 184 185 GND 186 187 188 281 282 283 GND 284 285 286 Voo 287 288 GND 2SBA 2CLKBA20EBA

56| 55| [54| 53| [52| |51] |50( [49| |48| [47| |46| (45| |44| |43] [42| |41] [40| 39| (38| (37| |36] 35| [34| [33] [32| (31| (30| |29

1] (2] [3] 4] [5] 6] [7][8] [9] [10] [11] [12] |[13] [14] [15] |16] |17 [18] [19] |20] |21] [22] |23] |24] |25] [26] |27] [28

10EAB1CLKAB 1SAB GND 1A1 1A2 Voo 1A3 1Ad 1A5 GND 1A6 1A7 1A8 2A1 2A2 2A3 GND 2A4 2A5 2A6 Vg 2A7 2AB  GND 2SAB 2CLKAB 20EBA

See page 596

16657

16-BIT TRANSCEIVERS
WITH PARITY GENERATORS/CHECKERS AND 3-STATE OUTPUTS

1T/R 100DEVEN PARTY GND 181 1B2 \Vgg 1B3 1B4 1B5 GND 1B6 1B7 188 2B1 282 2B3 GND 2B4 2B5 286 \Vgp 287 2B8 GND 2PARITY 200DEVEN 2T/R

56| 55| |54 (53| [52] |51| [50| [49] |48| |47| (46| [45] |44| |43| [42| (41| |40 (39| [38| |37| 36| |35| (34| |33 32| [31| (30| |29

112 [3][4]|5]|6] 7] [8][9] [10] [11] [12] |13 [14] [15] [16] [17] [18] |19] |20] [21] [22] [23] [24] |25 |26] |27] |28

10 NC 1ERR GND 1Al 1A2 Vgg 1A3 1A 1A5 GND 1A6 1A7 1AB 21 242 2A3 GND 2A4 2A5 2A6 Vg 2A7 2A8 GND 2FRR NC  20F
NC — No internal connection

See page 598
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Pin Assignments

16721

20-BIT FLIP-FLOP
WITH 3-STATE OUTPUTS

ClK DI D2 GND D3 D4 Vg D5 D6 D7 GND D8 D9 DIO DIt D2 D3 GND D14 DI5 DI6 Vog DI7 D18 GND D19 D20 CLKEN

56| |55| [54| (53| [52| |51| 50| (49| |48| |47| (46| (45| |44| |43| |42 (41| [40] (39| [38| |37| |36] |35| (34| [33] 32| [31] (30| |29

1] 12 (3] 4] (5] 6] 7] [8]]9] [10] [11] [12] |13] [14] [15] |16] [17] 18] [19] |20] |21] [22] |23] [24] |25] [26] |27] |28
E o 02 GND 03 04 Vg O5 Q6 7 GND 08 09 Q10 Off Q2 Q13 GND Q14 015 Q16 Vcg Q7 Q18 GND Q19 020 NC

NC - No internal connection
See page 600

16722

22-BIT FLIP-FLOP WITH 3-STATE OUTPUTS

CK DI D2 GND D3 D4 Vg D5 D6 D7 GND D8 DI DIO DIt DI2 DI3 GND D14 DI5 DI6 Ve DI7 DI8 GND DI9 D20 Ve D21 D2 GND CLKEN

64| |63| [62] |61 |60] (59| 58| |57| [56| |55] |54| [53| 52| 51| [50| |49] 48| |47| |46] 45| 44| |43| [42| |41]| |40| [39) |38] [37| |36 |35| [34| (33

Ve 05 06 Q7 GND 08 09 Q0 Q1 02 Qi3 GND Q14 015 016

Ve Q7 018 GND Q19 020 Ve Q21 02 GND KC

NC - No internal connection
See page 601

16820

10-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH DUAL OUTPUTS

CLK DI NC GND D2 NC Vg D3 NG D4 GND NC D5 NC D6 NC D7 GND NC D8 NC Vg D9 NG GND DI0 NG NG

56| 55| [54| (53| [52| |51| [50| (49| |48| |47| 46| (45| |44| |43| [42| (41| |40 (39| [38| |37| |36] |35| (34| [33] 32| [31] (30| |29

1] 12 (3] 4] (5] 6] 7] [8]]9] [10] [11] [12] |13] [14] [15] |16] [17] 18] [19] |20] |21] [22] |23] [24] |25] [26] |27] |28
10E 101 102 GND 201 202 Vgg 301 302 401 GND 402 501 502 601 602 701 GND 702 81 802 Vgg 901 902 GND 1001 1002 20E

NC - No internal connection
See page 602

16821

20-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

10K 1D D2 GND 1D3 D4 Vgg D5 1D6 107 GND 1D8 1D9 D10 201 202 203 GND 204 205 206 Vgg 207 208 GND 209 2D10 20K

56| 55| [54| (53| [52| |51| [50| (49| |48| |47| 46| (45| |44| |43| [42| (41| |40 (39| [38| |37| |36] |35| (34| [33] 32| [31] (30| |29

112 [3] (4] 5] |6] 7] [8][9] [10] [11] [12] |[13] [14] [15] [16] [17] [18] |19] |20] [21] [22] [23] |24 |25 |26] |27] |28

10E 101 102 GND 103 104 Vcg 105 106 107 GND 108 109 1010 201 202 203 GND 204 205 206 Vgg 207 208 GND 209 2010 20E

See page 603




Pin Assignments

16823

18-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH DUAL OUTPUTS

1CLK 1CLKEN 1D1 GND 1D2 1D3 Vg 104 105 106 GND 107 1D8 1D9 201 202 203 GND 204 205 206 Vg 207 208 GND 209 2CLKEN 2CLK

56| 55| |54 (53| [52] |51| [50| [49] |48| |47| (46| (45| |44| |43| |42 (41| |40 (39| [38| |37| |36] |35| (34| |33 32| [31| (30| |29

112 [3][4]|5]|6] 7] [8][9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] |20] [21] [22] [23] [24] |25 |26] |27] |28

1R 10E 101 GND 102 103 Vg 104 105 106 GND 107 108 109 201 202 203 GND 204 205 206 Vgg 207 208 GND 209 20E 2CLR

See page 604

16825

18-BIT BUS BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

10E2 1A1  1A2 GND 1A3 1A4 Vgg 1A5 1A 1A7 GND 1A8 1A GND GND 2A1 2A2 GND 2A3 2A4 2A5 \Vgg 2A6  2A7 GNA 2A8 2A9 20E2

56| 55| |54 (53| [52| |51| [50| [49] |48| (47| 46| (45| |44| |43| [42| (41| |40 39| [38| |37| |36] |35| (34| |33 32| [31| (30| |29

112 [3][4]|5]|6] 7] [8][9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] |20] [21] [22] [23] [24] |25 |26] |27] |28

10ET 1Yt 12 GNA 1Y3 1v4 Vgg 1Y5 1Y6 1Y7 GNA 1¥8 1Y9 GND GND 2v1 2Y2 GNA 2Y3 2v4 2Y5 Vgg 2Y6 2Y7 GNA 2Y8 2Y9 20E1

See page 605

16827

20-BIT BUS BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

10E2 1A1 1A2 GND 1A3 1Ad Voo 1AS A6 A7 GND A8 A9 1AT0 2A1 2A2 2A3 GND 2A4 2A5 2A6 Voo 27 28 GNA 29 2A10 20E2

56| 55| [54| 53| [52| |51] |50( [49| |48| [47| |46| (45| |44| |43] [42| |41] [40| 39| (38| (37| |36] 35| [34| [33] [32| (31| (30| |29

1] (2] [3] 4] [5] 6] [7][8] [9] [10] [11] [12] |[13] [14] [15] |16] |17 [18] [19] |20] |21] [22] |23] |24] |25] [26] |27] [28

0BT Y1 fv2 GNA 1¥3  1¥4 Vgg 1Ys  1Y6 Y7 GNA Y8 Y9 1YI0 2¥1 2v2 2v3 GNA 2v4 2Y5 2¥6 Voo 2Y7  2Y8 GNA 29 2vi0 20E1

See page 606

16831

1-TO-4 ADDRESS REGISTER/DRIVER
WITH 3-STATE OUTPUTS

220 6D W A Ve M3 23 O 3 M5 G0 W 2 Vg 34 M O W5 25 S5 &5 G0 6 26 Vg 6 A5 G0 7 27 G0 S 47 W M 8 G S 4w

NC - No internal connection

See page 607
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Pin Assignments

16832

1-TO-4 ADDRESS REGISTER/DRIVER
WITH 3-STATE OUTPUTS

2 22 GND B2 4v2 Vee V3 2 GND 33 4¥3

GND Voo GND 1v4 2v4 3v4 4ve GND 15 25 Vi 3Y5 Y5 GND GND Vgr Y6 2Y6 GND 3Y6 4Y6

See page 608

Vo NC GO CK OF O0E SEGWD

A5 Vo GND AG GND AT Vg 4V 87 GND 27 Y7

NC — No internal connection

16833

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

10EA 1CLR 1PARITY GND 181 182 Ve 183 184

185 GND 186 187 188 281 282 283 GND 284 285 286 VG 287 288 GND 2PARITY 2CIR ZOFA

56| 55| [54| (53| [52| |51| 50| (49| |48| |47| 46| (45| |44| |43| [42| (41| |40 (39| [38| |37| |36] |35| (34| [33] [32| [31] (30| |29

112 [3][4]]5]|6]]7][8]]9

10EB 1CLK 1ERR GND 1M1 1A2 Vge A3 1M

See page 610

10] [11] [12] [13] |14/ |15] [16] [17] [18] [19] |20] |21] |22] [23] [24] [25] [26] |27] |28

A5 GND 1A6  1A7 1A8  2A1 242 243 GND 2A4 285 286 Vgg 247 248 GND 2ERR 20LK 20EB

16834

16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

GND NG Al GND A2 A3 Vg A A5 A6 GND A7 A8 A9 AI0 ANl A2 GND A3 A4 A5 Ve AI6 A7 GND A8 CLK GND

56] (55| |54] [53| |52| |51] [50| |49| [48| |47| 46| 45| (44| |43| |42| (41| |40| [39| 38| [37| 36| [35| |34 (33| [32] |31] (30| |29

112 (3] (4] (5] [6] 7] (8] 9] [10] 11| |[12] [13] [14] [15] [16] [17] 18] |19/ |20] |21 |22] |23| |24] |25| |26] |27| |28

NC NG YE GND Y2 Y3 Vg Y4 Y5 Y6 GND Y7 Y8 Y9 Y0 Vil Yi2 GWD Yi3 Y4 YI5 Vg Y6 Y¥i7 GND Y18 OF LE

See page 612

NC — No internal connection

16835

3.3-V ABT 18-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

GND NG Al GND A2 A3 Voo A AS

A6 GND A7 A8 A9 AID AN A2 GND AI3 A4 A5 Voo A6 A7 GND A8 CLK GND

56| |55| [54| (53| [52| |51| [50| (49| |48| |47| 46| (45| |44| |43| |42 (41| [40] (39| [38| |37| |36] |35| (34| [33] [32| [31] (30| |29

112 [3][4]]5]|6]]7][8]]9

NG NG YL GND Y2 Y3 Vg YA Y5

See page 613

10] [11] [12] [13] |14/ |15] [16] [17] [18] [19] |20] |21] |22] [23] [24] [25] [26] |27] |28

Y6 GND Y7 Y8 Y9 Y0 YH Y2 GND Y3 Y14 Y5 Vgg Y6 Yi7 GND VI8 OE LE

NC — No internal connection




Pin Assignments

16841

20-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

ILE DI D2 GND D3 1D4 Vgc 105 1D6 1D7 GND D8 1D9 1D10 201 202 203 GND 2D4 2D5 206 Vgg 207 208 GND 209 2D10 2LE

56| 55| |54 (53| [52] |51| [50| [49] |48| |47| (46| (45| |44| |43| |42 (41| |40 (39| [38| |37| |36] |35| (34| |33 32| [31| (30| |29

112 [3][4]|5]|6] 7] [8][9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] |20] [21] [22] [23] [24] |25 |26] |27] |28

10E 101 102 GND 103 104 Vog 105 106 107 GND 108 109 1010 201 202 203 GND 204 205 206 Vgg 207 208 GND 209 2010 20E

See page 614

16843

18-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

1LE 1PRE 1D1 GND 1D2 1D3 Vgc 1D4 1D5 1D6 GND 1D7 1D8 1D9 201 202 203 GND 2D4 205 206 Vgg 207 208 GND 209 2PRE 2LE

56| 55| |54 (53| [52| |51| [50| [49] |48| (47| 46| (45| |44| |43| [42| (41| |40 39| [38| |37| |36] |35| (34| |33 32| [31| (30| |29

112 [3][4]|5]|6] 7] [8][9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] |20] [21] [22] [23] [24] |25 |26] |27] |28

1CLR 10E 101 GND 102 103 Vg 104 105 106 GND 107 108 109 201 202 203 GND 204 205 206 Vgg 207 208 GND 209 20 2CR

See page 615

16853

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

LE PRE D1 GND 1D2 1D3 Vgc 1D4 1D5 1D6 GND 1D7 D8 D9 2Df 202 203 GND 2D4 2D5 2D6 \Vgg 207 208 GND 209 PRE oLE

56| 55| [54| 53| [52| |51] |50( [49| |48| [47| |46| (45| |44| |43] [42| |41] [40| 39| (38| (37| |36] 35| [34| [33] [32| (31| (30| |29

1] (2] [3] 4] [5] 6] [7][8] [9] [10] [11] [12] |[13] [14] [15] |16] |17 [18] [19] |20] |21] [22] |23] |24] |25] [26] |27] [28

CR 10E 101 GND 102 103 Ve 104 105 106 GND 107 108 109 201 202 203 GND 204 205 206 Vgg 207 208 GND 209 20E 2CLR

See page 616

16861

20-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

10EBA 1A1 1A2 GND 1A3 1A4 Vg 1A5  1A6  1A7 GND 1A8  1A9 1A10 2A1 2A2 2A3 GND 2A4 2A5 2A6 \Vgg 2A7 2A8  GNA  2A9 2A10 20EBA

56| 55| |54 (53| [52] |51| [50| [49] |48| |47| 46| (45| |44| |43| [42| (41| |40 39| [38| |37| |36] |35| (34| |33 32| [31| (30| |29

112 [3][4]|5]|6] 7] [8]]9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] |20] [21] [22] [23] [24] |25 |26] |27] |28

10EAB 1B1 1B2 GNA 183 1B4 \Vgc 185 1B6 187 GNA 188 189 1B10 281 282 283 GNA 284 285 286 \Vgc 287 288 GNA 289 2B10 20EAB

See page 618
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Pin Assignments

16863

18-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

10EBA A1 1A2 GND 1A3  1Ad

56| |55[ |54] (53| [52] |51

Voo 1A5 1A6 1A7 GND 1AB 1A9 GND GND A1 282 GND 2A3 2A4 2A5 Vgg 2A6 247 GNA 288 2A9 20EBA

50| |49] 48| (47| |46] |45| |44| (43| |42| |41] |40| (39| |38] 37| |36 (35| [34] |33| [32] (31| [30] |29

1] 12 [3]]4]]5]]6

10EAB 1B1 1B2 GNA 183 184

See page 619

7] 18] 19 [10] [11] |12] [13] [14] [15] |16/ |17] |18] |19] [20] [21] |22] |23 |24] |25] |26] [27] [28

Vg 185 186 1B7 GNA 1B8 1B9 GND GND 281 282 GNA 283 2B4 285 Voo 286 287 GNA 283 289 20EAB

16901

18-BIT UNIVERSAL BUS TRANSCEIVER
WITH PARITY GENERATORS/CHECKERS

SGIKGIGA LEBA CLKGA 1ERRB 18°AR GND 181

82 183 Vcg 184 185 185 GND 187 188 281 282 GND 283 284 285 \Vgg 286

1123/ (4] [5][6]]7

{OREE LEAB OLKAB 1EFFA 1APAR GND  1A1

See page 620

8] 19 [10] [11] [12] [13] [14] [15] [16] [17] |18 [19] [20] [21] [22] 23] |24] |25| |26] |27] |28] |29] [30] [31] [32]

12 143 Vcg 1AL 1AS 1A GND A7 1AB 2A1 2A2 GND 2A3 2A0 285 Voo 286 2A7 288 GND APAR OERRA OEAB SEL Z0UEND

16903

3.3-V 12-BIT UNIVERSAL BUS DRIVER
WITH PARITY CHECKER AND DUAL 3-STATE OUTPUTS

CLK 1A 11AVERREN GND 11¥1 11Y2

Voo 24 3A 4 GND 12A 12y1 12y2 5A 6A A GND APAR B8A VERR Vg 94 MODE GND 10A PARVO CLKEN

56| |55| |54| [53| 52| [51| 50| [49 |48| 47| (46| |45| |44] |43| |42| |41| (40| [39| 38| |37| [36] |35| (34| 33| |32| |31] 30| [29

See page 622

7 18] 9] [10] [11] [12] [13] [14] [15] |[16] [17] 18] [19] |20 [21] |22] 23] 24| [25] |26] |27] |28

Voo 3Yi 3v2 vl GND 4v2 SVl SY2 6Yi 6Y2 7Yl GND 7Y2 8Y1 8Y2 Vg oY1 9v2 GND 10vi 10v2 PAROE

16952

16-BIT REGISTERED TRANSCEIVERS

WITH 3-STATE OUTPUTS

10EBA 10LKGA ICIKENBA GND 181 182

56| |55| |54] [53| [52] |51

Vg 183 1B4 1B5 GND 186 187 188 281 282 283 GND 2B4 285 286 Voo 287 2B8  GND 2GLKENBAZCLKBA 20EBA

50| |49] 48| (47| |46] |45| 44| (43| |42| [41] |40| (39| |38] 37| |36 (35| [34] |33| [32| (31| [30] |29

112 [3]]4]]5]]6

10EAB 10LKAB 1CLKENAB GND  1A1  1A2

See page 624

7] 18] 19 [10] [11] |12] [13] [14] [15] |16/ |17] |18] |19] [20] [21] |22] |23 |24] |25] |26] [27] [28

Vg A3 1A 1AS GND 1A6 1A7 1AB 2A1 2A2 2A3 GND 2A4 2A5 2A6 Voo 2A7  2AB  GND 20LKENAB20LKAB 20EAB




Pin Assignments

25244

25-Q OCTAL BUS BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

10E 1M 1A2 Ve 1A3 1AM 2A1 202 Voo 2A3 2Ad 20

24| 23| [22| (21| [20] [19] [18] (17| [16] |15] [14] [13

29825

8-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

Vec 10 20 30 40 50 60 70 8 9 PRE C

24| 23| [22| (21| [20] |19} [18] [17] [16] [15] [14] [13

1] 12] (3[4 |8]|6][7][8][9] 0] |[11][12]

See page 626

112 [3][4]|s]|6][7][8][9][10] 11] 12

OC 1 2 3 4 5D 6 70 8 9 CIR GND

See page 630

25245

25-Q OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

Vgc 10 20 30 40 50 60 70 80 9 100 CLK
24| 23| |22| 21| |20] [19] [18| [17] [16] |15] |[14] |13

112 (3] [4][5]]6]|7][8]|9][10][11] 12
O D 22 3D 4 D 6 70 & 9 100 GND

See page 627

29827
29828

10-BIT BUFFERS AND BUS DRIVERS
WITH 3-STATE OUTPUTS
Vec OE3 10 20 30 40 50 60 70 80 CLKEN CLK

24| 23| 22| (21| [20] |19 [18] [17] |16 |15 [14] [13

112 [3][4]|s]|6][7][8] 9] [10] 11] 12
O6F 02 10 20 3 4 S0 6 7D 8 CIR GND
See page 631, 632

25642

25-Q OCTAL BUS TRANSCEIVER

DR Bl B2 Vg B3 B4 B85 B85 \Vcc B7 B3  OF

24| [23] [22| |21] (20| |19] 18] 17| [16] [15] [14] [13

112 3] [4]|5] 6] 7] [8]]9] [10] 11

See page 628

29841

10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

Voo i Y2 Y38 YA Y5 Y6 YT Y8 Yo Yl 0B
24| 23| |22 [21] 20| |19 [18] [17]| |[16] |15 [14] |13

112 [3]|4][5][6]|7][8][9][10] |11

OFT A1 A A3 A A5 A6 A7 AB A AID GND

See page 633

29821

10-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

DR Bl B2 Vg B3 B4 B5 86 Ve B7 BB OF

24| 23| [22| |21] (20| |19] 18] [17] [16] [15] [14] [13

29843

9-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

Vo 10 20 30 40 50 60 70 82 90 100 LE
24| 23| 22| (21| |20] |19 [18] [17]| [16] |15 [14] |13

112 [3]|4][5][6]|7][8][9][10] |11

See page 629

112 [3]|4][5][6]|7][8][9][10] |11

OF 1D 2 3 4 5 6 7 8 9 100 GND

See page 634
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Pin Assignments

29854

8-BITTO 9-BIT PARITY BUS TRANSCEIVER

Vo Bl B2 B3 B4 BS B6 B7 B8 PARITY OEB LE

[24] [23] [22] [21] [20] [19] [18] [17] [16] [15] [14] [13

1712 [3] 4] [5](6/17]|8]]9

29864

9-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

Vec B B2 B3 B4 BS
24| 23| [22] [21] |20

B6 87

B8 B9 OEAB2 OEABI

17| |16] |15 [14] [13

1] 1o [11] 12 172 (3] 4] (5] 6] 7] 8] 9] 0] (1] 12
OEA A1 A2 A3 A4 A5 A6 A7 A8 ERR CLR GND OEABT A1 A2 A3 Ad A5 26 A7 A8 A9 OEAB2 GND
See page 636 See page 639
9-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS
Voc Bl B2 B3 B4 BS B6 B7 B8 B9 OEAB2 OEABI
24] [23] [22] [21] [20] [19] [18] [17] [16] [15] [14] [13
112 (3] a5 (6] 17 8] [9] 0] 1] 12
OEABT A1 A2 A3 M A5 A6 A7 A8 A9 OEAB2 GND
See page 638
32-BIT BUFFER/DRIVER
GKE PACKAGE
(TOP VIEW) . .
terminal assignments
12 3 4 5 6
—_— 1 2 3 4 5 6
A OOOOOO A 1v2 Y1 10E 20E 1A1 1A2
Bl OOOOOO B 1v4 1v3 GND GND 1A3 1A4
cl oo0o000 c 2v2 2Y1 Voo Voo 2A1 2A2
p| O0O0O0OOO D 2y2 2Y3 GND GND 2A3 2A4
el O0O0O00O0O E 3v2 31 GND GND 3A1 3A2
rl ocooooo ; 3v4 3Y3 1(;/00 1Gvcc 3A3 3A4
4y2 4Y1 ND ND 4A1 4A2
N 000000 H 4Y3 4v4 40E 30E 4A4 4A3
w| oooocoo ) = =
5Y2 5Y1 50E 60E 5A1 5A2
J 000000 K 5Y4 5Y3 GND GND 5A3 5A4
k] OO000O0 L 6Y2 6Y1 2Vee 2Vee 6A1 6A2
L ©OO00O0O0 m 6Y4 6Y3 GND GND 6A3 6A4
mf OOOOOO N 7v2 7Y1 GND GND 7A1 7A2
N] OOOOO0OO P 7v4 7v3 2Vee 2Vee 7A3 7A4
Pl OOOOOO R[ sy 8Y1 GND GND 8A1 8A2
Rl OOOOOO T| 83 8v4 80E 70E 8A4 8A3
Tl OOOOOO

See page 640




Pin Assignments

32244
36-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS
GKE PACKAGE
(TOP VIEW)
6] OOO0OO0OO0OO0O0OO0OOO0OO0O0OO0OO
5 OO0O00000OOO0OO00OO00OOO
4] OO0O0000OOOOOOOOOO
3] OO00O000O0OO0O0O0O0OO0OO
2| OOO0O0000OOOOOOOOO
1 O0O0000O0O0OO0OO0O0OOOOO0O
ABCDEFGHUJKLMNPRT
6 | 1A2 | 1A4 [ 2A2 [ 2A4 [ 3A2 | 3A4 [ 4A2 [ 4A3 [ 5A2 | 5A4 | 6A2 [ 6A4 | 7A2 | 7A4 | 8A2 | 8A3
5 | 1A1 | 1A3 [ 2A1 [ 2A3 | 3A1 | 3A3 [ 4A1 [ 4a4 | 5A1 | 5A3 | 6A1 [ 6A3 | 7A1 | 7A3 | 8A1 | 8A4
4 | 20E | GND | Vo [GND | GND | Vo [ GND [ 30E | 60E | GND | Vo [ GND [ GND | Vo | GND | 70E
3 [ 10E | GND | Vo, [ GND [ GND [ V.. [ GND | 40E | 5DIR | GND | V. | GND [ GND [ v, | GND | 8DIR
2 | 1v1 | 1va | 2v1 [ 2v3 | 3v1 [ 8v3 [ 4v1 | 4v4 | 5v1 | 5v3 [ ev1 [ 6Y3 | 7v1 [ 7v3 | 8v1 | 8v4
1 [ 1v2 [ 1va [ 2v2 | 2va | 3v2 [ av4 | av2 | 4v3 | 5v2 [ 5v4 [ 6v2 | 6v4 | 7v2 [ 7v4 [ 8Y2 | 83
Al B]c]bp]E Fla | H] Y K L[]~ P ]R]T

See page 642
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Pin Assignments

32245

36-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

See page 644

we

W omoo0 W e

w o

v ove O W W W we W G0 DR TE g % DR G

w o0 OB E Vo B DR o0

B e s o0 s

W om0 B @

w®

32245

36-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

GKE PACKAGE

(TOP VIEW)

6] OO0OO0OO0OO0O0OOOO0OOOOO

5/ OO0000000OO0O0O0OO0OO0

4 OO00000OO0OO0O0O0OOOO

3] OO0000O0OOOO0OOOOO

2| O0O00000O00OO0O0O0OO0OO

1 O00000000O0OO0OOOOO

ABCDEFGHUJKLMNPRT
6 | 1A2 | 1A4 | 1A6 [ 1A8 | 2A2 | 2A4 | 2A6 | 2A7 | 3A2 | 3A4 | 3A6 | 3A8 | 4A2 | 4A4 | 4A6 | 4A7
5 | 1A1 | 1A3 | 1A5 | 1A7 | 2A1 | 2A3 | 2A5 | 2A8 | 3A1 | 3A3 | 3A5 | 3A7 | 4A1 | 4A3 | 4A5 | 48
4 | 10E | GND | Vo, [GND | GND | V. | GND [ 20E | 30E | GND | V. [ GND [ GND | V. | GND | 40E
3 |1DIR| GND [ Voo [GND | GND | V. | GND [2DIR [ 3DIR | GND | Vo, [ GND [ GND | V. | GND [ 4DIR
2 | 1B1 | 1B3 [ 1B5 [ 1B7 | 2B1 | 2B3 | 2B5 | 2B8 | 3B1 | 3B3 | 3B5 | 387 | 4B1 | 4B3 | 4B5 | 488
1 [ 1B2 ] 1B4 | 1B6 | 1B8 [ 2B2 [ 2B4 | 2B6 | 2B7 | 3B2 | 3B4 | 3B6 | 3B8 | 4B2 | 4B4 | 4B6 | 4B7
AlB[cl]bpleE FlalH] U K L[m[N]TP]R]T

See page 644




Pin Assignments

32316

16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS

Al SELA OEA OEC SELC LEC CLKCCLKENC NC Vg GND C16 €15 Cl4 CI3 Cl2 GND G 10 €9

See page 646

NC - No internal connection

32318

18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS

M SEA DA ORC SELC LEC OKC 018 C17 Vcg GND GI6 GI5 Gl4 CI3 GI2 GND GIT GIO 09

80| [79] (78] (77| [76] |75 [74] 73] |72| |71]| |70] |69] |68] |67] |66] |65 |64 |63] |62] |61

AlB CLKA LEA OFB SELB LES CLKB B1 B2 Vog GND B3 B4 BS BS 67 GND B8 B9 B0

See page 648
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Pin Assignments

32373

32-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

GKE PACKAGE
(TOP VIEW)

MW Ao

O0O000OOOOOOOOOOO
000000000 OOOOOOO
000000000 OOOOOOO
000000000 OOOOOOO
O0O000OOOOOOOOOOO
O0O000OOOOOOOOOOO

ABCDEFGHUJKLMNPRT
6 1D2 1D4 1D6 1D8 | 2D2 | 2D4 | 2D6 | 2D7 | 3D2 | 3D4 | 3D6 | 3D8 | 4D2 | 4D4 | 4D6 | 4D7
5 [ 101 | 103 [ 1D5 | 1D7 | 2D1 | 203 | 205 | 208 | 3D1 | 303 | 3Ds | 3D7 | 4D1 [ 4D3 [ 4Ds | 4ps
4 | 1LE | GND | Vo, | GND | GND | Vo, | GND | 2LE | BLE | GND | Vo, | GND | GND | Vo, | GND | 4LE
3 [ 10E [GND [ v, [ GND | GND | v, | GND | 20E | 30E | GND | V.. | GND [ GND [ V.. | GND | 40E
2 | 101 [ 103 [ 105 [ 107 [ 201 [ 203 | 205 | 208 | 3Q1 | 3a3 | 305 | 307 | 401 | 403 | 405 | 408
1 [ 102 | 104 | 106 | 108 [ 202 | 204 | 206 | 207 | 302 | 304 | 306 | 308 | 4Q2 | 4q4 | 46 | 4q7
Al lcl o lelFrla]n]uy K[t [wm[~n]PlRr][]T
See page 650
32374
32-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS
GKE PACKAGE
(TOP VIEW)
1 2 3 4 5 6 terminal assignments
1 2 3 4 5 6
AfOOO0O0O0O0 A | 102 | 101 | 10E | 10k | 1D1 | 1D2
Bl OOOOOO0 B | 104 | 103 | anD | GND | 1D3 | 1D4
¢l 000000 c | 106 | 105 | Ve | Voo | 1D5 | 1D6
Pl OOOOO0OO0 D | 108 | 107 | aND | aND | 1D7 | 1D8
E[0OO0OO0O0O0O0 E | 202 | 201 | anD | GND | 2D1 | 2D2
FIOOOOOO0 F | 204 | 203 | Voo | Voo | 203 | 2D4
Gl OOO0O0O0O0 G | 206 | 205 | GND | GND | 2D5 | 2p6
Hl OOOO0OO0O0 H | 208 | 2Q7 | 20E | 2CLK | 2D7 | 2D8
JJOOOOOO0 J | 302 | 301 | 30E | sclk | 3D1 | 3D2
K| OOOOO0OO K | 304 | 303 | GND | GND | 3D3 | 3Da
Ll OOOO0OO0OO0O L | sa6 | 305 | Voo | Voo | 305 | 3Ds
Ml OOOOOO M 308 | 3Q7 | GND | GND | 3D7 | 3D8
N OOOOOO N | 402 | 401 | aND | GND | 4D1 | 4D2
Pl OOOOOO P | 404 | 4Q3 | Voo | Voo | 4D3 | 4D4
R OOOOOO R 4Q6 | 4Q5 | GND | GND | 4D5 | 4D6
TLOOOOOO T 4Q7 | 4Q8 | 40E | 4CLK | 4D8 | 4D7

See page 652




Pin Assignments

32501

36-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

1 A2 2413 GND 2A14 M5 ZAIE 2ATT 2418 OOFER 2LEBAZCLKGA oo Z0LKADZLEAD 20EAD D18 ZBIT 2816 2815 284 GND 2013 2812 2811

T A2 A GID A4 TAIS 1ATS IAI7 1AT8 TOESA TLESA TOLKGA Vo 1OLKAB 1LEAS 10BAS 181 1817 1816 18IS Toid GO Toi3 812 1m0

See page 654

36-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

W W We G0 WS A U3 e W IEEA 0EE E Voo 105 0D CHE 11 181 B3 B4 18 GND 16 187 188

1 A2 AT GND 2K 245 ZAIS 2417 OATS 20EGA 20FGA 2LEGA Vo 216N 20ERS X0EAB 2818 2817 2815 2815 GUD 264 2813 2812 2811

See page 656
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Pin Assignments

40103

8-STAGE SYNCHRONOUS DOWN COUNTERS

PE
Voo (SYNC) TC P7 P6 PS5 P4 PL

16 [15] [14] |13 [12| [11] [10[ |9

See page 658

162240

3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

20E 1A1 1A GND 13 1Ad Veg 2A1 242 GND 2A3 2A4 GAT  3A2 GND 3A3 A4 Vgp 4AT 4R GND 4A3  4A4  GOE

48| |47 |46| (45| |44 |43| 42| 41| |40 39| 38| |37| [36] |35| (34| 33| |32| 31| [30| |29| 28| |27 |26| [25

1128 (4] |5 (6] |78 19 [10] |11 12| |13/ [14] |15/ [16] [17] [18] |19/ |20] |21] |22| |23 |24

T0E VI 1¥2 GND 1¥3 Y4 Voo 2Y1 2¥2 GND 2¥3 2v4 3Y1 3Y2 GND 3Y3 3¥4 Ve 4Y1 4Y2 GND 43 4v4  4OF

See page 659

162241

3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

20E 1A1 1A GND 1A3 1A Vgg 2A1 2A2 GND 2A3 2Ad 3A1  3A2 GND 3A3 A4 Vg 4A1 4A2 GND  4A3 4Ad  30E

48| |47| |46| (45| 44| |43| 42| 41| (40| |39| 38| |37| [36] |35| (34| |33| |32| |31] [30| [29| 28| |27 |26| [25

112 |3] |4 [5] 6] 7] 8] 9] [10] [11] |12] 13| |14] |15] [16] [17] [18] [19] |20] |21 |22| |23] |24

f0E vl 1v2 GND Y3 VA Vg 2¥i 2¥2 GND 2Y3 2v4 Y1 3v2 GND 3Y3 3YA Vg 4vi 4v2 GND 4v3  4v4  4OE

See page 660

162244

16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

20E 1A 1A2 GND 1A3 1A4 Voo 2A1 282 GND 2A3 2A4 3AT 3A2 GND 3A3 3A4 Voo 4AT 4A2 GND  4A3 4A4  30E

48| |47| (46| |45| 44| |43| [42| |41 |40| 39| |38| |37| 36| |35 |34| (33| |32| |31] |30] |29 [28| |27| |26] |25

112 (3[4 |5 [ 6] 78] [9][10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] |21] [22] 23] |24

10E 11 1v2 GND 1Y3 1v4 Vg 2Y1 2v2 GND 2Y3  2v4 3yl 3Y2 GND 3Y3 3v4 Vg 4Y1 4Y2 GND 4Y3  4v4  4OE

See page 661




Pin Assignments

162245

16-BIT TRANSCEIVER
WITH 3-STATE OUTPUTS

10E 1A 1A2 GND 1A3 1A4 Voo A5 1A GND 1A7 A8 2A1 2A2 GND 2A3 2A4 Voo 25 2A6 GND 2A7 28 20E

48| |47| [46] |45| 44| |43| [42| [41| |40| [39] |38 |37| 36| |35 34| (33| |32| (31| |30] |29| |28| |27| |26] |25

17 [2] 3] [4] (5] (6] 7]]8] 9] 10] |11 |12] |13] [14] |15] [16] [17] [18] [19] |20] [21] 22| |23] |24
IR 1B1 1B2 GND 183 1B4 Vog 185 1B6 GND 1B7 B3 2B1 282 GND 2B3 2B4 \Vgc 285 2B6 GND 287 288 2D

See page 662

162260

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
WITH 3-STATE OUTPUTS

OE2B LEA 284 GND 285 286 Vo 287 288 289 GND 2810 2B11 2Bf2 1Bf2 1811 1B10 GND 189 B8 187 Ve 1B6 1BS GND 1B4 LEA1B OEIB

56| [55| |54| [53| 52| [51| 50| [49| |48| 47| (46| |45 |44| |43| |42| |41| (40| 39| [38| |37| (36| |35| 34| 33| |32| 31| |30| |29

1123 [4]]5][6]|7] (8] 9] [10] [11] [12] |[13] [14] |15] [16] |17] [18] |19 [20] |21 22| |23 [24] |25] [26] |27] |28

OEA LEB 283 GND 282 2B1 Vo Al A2 A3 GND A4 A5 A6 A7 A8 A9 GND AI0 AN A2 Vg 1Bf 1B2 GND 1B3 LEPB SEL

See page 664

162268

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

OFB CLKEWAZ 284 GND 285 286 Vg 287 288 289 GND 2B10 2Bf1 2Bf2 1{Bf2 1811 1B10 GND 189 188 187 Vg 186 185 GND  1B4 CLKENAT CLK

56| 55| [54| 53| [52| |51] |50( [49| |48| [47| |46| (45| |44| |43] [42| |41] [40| 39| (38| (37| |36] 35| [34| [33] [32| (31| (30| |29

1] (2] [3] 4] [5] 6] [7][8] [9] [10] [11] [12] |[13] [14] [15] |16] |17 [18] [19] |20] |21] [22] |23] |24] |25] [26] |27] [28

OFA CLKENTB 283 GND 282 281 Vgg Al A2 A3 GND A4 AS A6 A7 A8 A9 GND A10 ATl A2 Vgg 1B 182 GND  1B3 CLKENZB SEL

See page 666

162280

16-BIT TO 32-BIT REGISTERED BUS EXCHANGER
WITH BYTE MASKS AND 3-STATE OUTPUTS

Vi WD 183 285 189 GND 29 1B 280 W 18T 2911 1812 2812 GND 1S3 2813 1Bl 2814 Vo GND 1SS 2805 1S 2816 Vg AS A5 AM GND AIS AIZ AL Vg AD X A8 G0 E DR

Ve O 7 17 20 OGN 18 2 185 Vo 284 14 289 18 GND 22 T2 21 B Vo O 22 12 W W1 Vg O G A G0 R A M Y % 6 A G0 OK W

See page 668
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Pin Assignments

162282

18-BIT TO 36-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

\oo GND B0 2810 811 GND 281 TEI2 2812 Voo 18IS 2803 184 2614 GO 18IS 2815 1SiG 2815 Voo GND 187 267 TBS 2813 Vgg AIS AU A6 GID A5 AW KIS Voo A2 AT AD G0 OE DR

Ve GN 79 19 2 GIO 8 2 15 Vop 26 190 25 18 G0 24 14 2 1B Vog

G0 w2 2 W B Vg A R MG A A A Vo A M A GID O ST

See page 670

162334

16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

CLK At A2 GND A3 A4 Vg AS A6 GND A7 A8 A9 AID GND AN A2 Vec A3 A4 GND AI5 A6 LE
48| 147| |46| 45| (44| 143| [42| 41| |40| 39| (38| |37| [36] |35]| |34] [33] 32| [31| [30] |29 28] (27| [26] 25

112 |3] |4 [5] 6] 7] 8] 9] [10] [11] |12] [13] |14] |15] [16] [17] [18] [19] |20] |21] |22| |23] |24

OE Y1 Y2 GND Y3 YA Vg Y5 Y6 GND Y7 Y8 Y9 YI GND Vi1 Yi2 V¢ YI3 Y4 GND Y15 Y6 NC

NC - No internal connection
See page 672

162344

1-BITTO 4-BIT ADDRESS DRIVER
WITH 3-STATE OUTPUTS

OF4 881 882 GND 883 8B4 Voo BA 7BI 782 GND 7B3 7B4 A 6A 6Bl 6B2 GND 683 6B4 5A Voo 5B1 5B2 GND 583 5B4 O3

56| |55| 54| |53 52| |51| |50| |49| |48| [47| |46| |45| |44| |43 42| |41)| |40| |39| |38| 37| |36] |35| [34| [33] |32| |31 [30] |29

1012 (3] [4][5][6][7][8] 9] [10] [11] 12| [13] [14] [15] [16] [17] [18] [19] 20 |21] |22] |23] |24] 25| [26] |27 |28
OEf 181 182 GND 183 1B4 Vo 1A 281 282 GND 283 3B4 24 GA 3B1 3B2 GND 383 3B4 4A Vi 4B1 4B2 GND 483 4B4 OE2

See page 674

162373

3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

1E 1D1 102 GND 1D3 D4 Vgc 1D5 1D GND 1D7 D8 2D1 202 GND 203 2D4 Vgc 205 206 GND 2D7 208 2LE

48| |47| (46| |45| 44| |43| [42| |41 |40| 39| |38| |37| 36| |35 |34| (33| |32| |31] |30] |29 [28| |27| |26] |25

112 (3[4 |5 [ 6] 78] [9][10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] |21] [22] 23] |24

10E 101 102 GND 103 104 Vg 105 106 GND 107 108 201 202 GND 203 204 Vcg 205 206 GND 207 208 20E

See page 676




Pin Assignments

3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

10K 101 D2 GND 1D3 1D4 Vgg 1D5 1D6 GND 1D7 D8 2D1 202 GND 203 2D4 Vgc 205 206 GND 207 2D8 2CLK

48| |47| [46] |45| 44| |43| [42| [41| |40| [39] |38 |37| 36| |35 34| (33| |32| (31| |30] |29| |28| |27| |26] |25

112 3[4 |5] 6] |7/ 8]9][10] [11] |[12] [13] [14] |15] [16] [17] 18] [19] [20] |21] [22] |23] |24

10E 101 102 GND 103 104 Vg 105 106 GND 107 108 201 202 GND 203 204 Vcg 205 206 GND 207 208 20E

See page 677

4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

OFBi OFB2 SELO GND 181 182 Ve 183 1B4 2B1 GND 282 283 284 3B1 3B2 3B3 GND 3B4 4Bf 482 Vgc 48B3 4B4 GND SEL1 OEB3 OFB4

56| 55| |54 (53| [52| |51| [50| [49] |48| (47| 46| (45| |44| |43| [42| (41| |40 39| [38| |37| |36] |35| (34| |33 32| [31| (30| |29

112 [3][4]|5]|6] 7] [8][9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] |20] [21] [22] [23] [24] |25 |26] |27] |28

LEABY LEAB2 LEBA GND LEBI LEB2 Voc CLKBA OEB CLKAB GND 1A 2A CESEOCESEL! 3A  4A  GND CIKENAB CLKENB CLKEWBA Ve LEB3 LEB4 GND OEA LEAB3 LEAB3

See page 678

162500
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

GND CLKAB B GND B2 B3 \Vog B4 B5 B6 GND B7 B8 B9 B0 Bt B12 GND B13 B14 BI5 Voo B16 BI7 GND B18 CLKBA GND

56| 55| [54| 53| [52| |51] |50( [49| |48| [47| |46| (45| |44| |43] [42| |41] [40| 39| (38| (37| |36] 35| [34| [33] [32| (31| (30| |29

112 |3] 4] 5] 6] |7]8] 9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] 23] |24] |25] |26] |27] |28
OEAB LEAB A1 GND A2 A3 Vg A4 AS A6 GND A7 A8 A9 A AT A2 GND A3 Al4 AI5 Ve A6 A17 GND A18 OEBA LEBA

See page 680

162501

18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

GND CLKAB BI GND B2 B3 Vo B4 BS B GND B7 B8 B B0 BI1 B2 GND B3 B14 BI5 Ve BI6 BI7 GND BIB CLKBA GND
56] |55] |54| 53| [52| |51| [50| 49| [48| |47| |46| |45| |44] |43 |42| |41] |40| [39] 38| [37| 36| |35| |34 33| |32 |31] |30] |29

1128 (415 (6] |78 (9] [10] |11 12| |13/ [14] |15/ [16] |[17] [18] |19 [20] |21] |22| |23 |24] |25] 26| |27] |28

OEAB LEAB Al GND A2 A3 Voo A4 A5 A6 GND A7 A8 A9 A0 AI1 A2 GND A3 A4 A5 Ve A6 AI7 GND A18 OFBA LEBA

See page 682
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162525

16-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SEL CLKAB B1 GND B2 B3 Vog B4 BS B6 GND B7 B8 B9 BIO B B2 GND B3 B14 BI5 Vg B16 BI7 GND BI§ CLKIBA CLKZBA
56| |55| [54| (53| [52| |51| 50| [49] |48| |47| 46| (45| |44| |43| |42 (41| |40 (39| [38| |37| |36] |35| (34| [33] 32| [31] (30| |29

112 [3] (4] 5] |6] 7] [8][9] [10] [11] [12] |[13] [14] [15] [16] [17] [18] |19] |20] [21] [22] [23] |24 |25 |26] |27] |28

CLKENABOEAB A1 GND A2 A3 Vg A4 A5 A GND A7 A8 A9 AI0 AN A2 GND A3 A4 A5 Voo A6 A7 GND AI8 OEBACLKENBA

See page 684

162541

3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

10E2 1A1 1A2 GND 1A3 1A4  Veg  1A5 1A GND A7 1A8  2A1 22 GND 23 2A4 Ve 2A5 26 GND 2A7 2A8 20E2

48| |47 |46| (45| |44 |43| 42| 41| |40 39| 38| |37| [36] |35| (34| 33| |32| 31| [30| |20| 28| |27 |26| [25

1128 (4] |5 (6] |78 19 [10] |11 12| |13/ [14] |15/ [16] [17] [18] |19/ |20] |21] |22| |23 |24

0BT 1Yt Y2 GND 1Y3  1¥4 Vg Y5 Y6 GND 1v7 1Y 2Y1 2Y2 GND 2¥3 2v4 Vg 2Y5 2Y6 GND 2Y7 2Y8 20ET

See page 686

162601

18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

CIKEWABCLKAB B1 GND B2 B3 Vg B4 B85 B6 GND B7 B8 B9 Bi0 Bl B2 GND B13 B4 BI5 \Vgg BI6 BI7 GND B18 CLKBACLKENBA

56| 55| [54| 53| [52| |51] |50( [49| |48| [47| |46 (45| |44| |43] [42| |41] 40| 39| (38| |37| |36] [35| [34| 33| [32| (31| (30| |29

1) (2] [3] 4] [5] 6] [7][8] |9 [10] [11] [12] |[13] [14] [15] |16] [17] [18] [19] |20] |21] [22] |23] [24] |25] [26] |27] [28

OEAB LEAB Al GND A2 A3 Voo A4 A5 A6 GND A7 A8 A9 AID All A12 GND A13 Al4 AI5S Voo A16 A7 GND A18 OEBA LEBA

See page 683

162721

3.3-V 20-BIT FLIP-FLOP
WITH 3-STATE OUTPUTS

Gk DI D2 GND D3 D4 Vg D5 D6 D7 GND D8 D9 DIO DI DI2 DI3 GND D14 DI5 DI6 Vo DI7 DI8 GND D19 D20 CLKEN
56| |55| [54| (53| [52| |51| [50| (49| |48| |47| 46| (45| |44| |43| |42 (41| [40] (39| [38| |37| |36] |35| (34| [33] [32| [31] (30| |29

112 [3] (4] 5] |6] 7] [8][9] [10] [11] [12] |[13] [14] [15] [16] [17] [18] |19] |20] [21] [22] [23] |24 |25 |26] |27] |28

OE O 02 GND 03 Q4 Vg Q5 Q6 Q7 GND 08 09 Q10 Q1 Q12 Q13 GND Q14 Q15 Q16 Veg Q17 Q8 GND Q19 020 NC

NC - No internal connection
See page 690




Pin Assignments

162820

3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS
AND 3-STATE OUTPUTS

CLK DI NC GND D2 NC Vg D3 NG D4 GND NC D5 NC D6 NC D7 GND NC D8 NC Vg D9 NG GND DI0 NG NC

56| 55| |54 (53| [52] |51| [50| [49] |48| |47| (46| (45| |44| |43| |42 (41| |40 39| [38| |37| |36] |35| (34| |33 32| [31| (30| |29

112 [3][4]|5]|6] 7] [8][9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] |20] [21] [22] [23] [24] |25 |26] |27] |28

10E 101 102 GND 201 202 Vg 301 302 401 GND 402 501 502 601 602 701 GND 702 801 802 Vg 901 902 GND 1001 1002 20F

NC - No internal connection
See page 691

162823

18-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

1CLK CLKEN 1D GND 102 103 Vez 104 1D5 1D6 GND 107 108 1D9 201 202 203 GND 204 205 206 Vo 207 208 GND 209 2CLKEN 2CLK

56| [55| |54| 53| |52| |51| 50| [49| 48| 47| (46| |45| |44 |43| 42| |41| (40| [39) 38| 37| 36| |35 34| 33| |32| 31| |30, |29

1128 (415 (6] |78 (9 [10] |11 12| |13/ [14] |15/ [16] |[17] [18] |19 [20] |21] |22| |23 |24] |25] |26] |27] |28

1CLR 10E 101 GND 102 103 Vec 104 105 106 GND 107 108 109 201 202 203 GND 204 205 206 Ve 207 208 GND 209 20E 2CLR

See page 692

162825

18-BIT BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

10E2 1A1 1A2 GND 1A3 1A4 Vgg 1A5 1A 1A7 GND 1A8 1A GND GND 2A1 2A2 GND 2A3 2A4 2A5 \Vgc 2A6  2A7 GND 2A8 2A9 20E2

56| 55| |54 (53| [52] |51| [50| [49] |48| (47| (46| (45| |44| |43| |42 (41| |40 39| [38| |37| |36] |35| (34| |33 32| [31| (30| |29

112 [3] (4] 5] |6] 7] [8][9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] |20] [21] [22] [23] [24] |25 |26] |27] |28

10ET 1Yt 12 GND 1Y3 1v4 Vgg Y5 1Ye 1Y7 GND 1¥8 1Y9 GND GND 2v1 2Y2 GND 2Y3 2v4 2Y5 Vgg 2Y6 2Y7 GND 2Y8 2Y9 20E1

See page 693

162827

20-BIT BUS BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

10E2 1A1  1A2 GND 1A3 1A4 Voo 1A5 1A 1A7 GND 1A8  1A9 1A10 2A1 2A2 2A3 GND 2A4 2A5 2A6 Voo 2A7 2A8 GNA 2A9 2A10 20E2

56| 55| |54 (53| [52] |51| [50| [49] |48| |47| 46| (45| |44| |43| [42| (41| |40 39| [38| |37| |36] |35| (34| |33 32| [31| (30| |29

112 [3][4]|5]|6] 7] [8]]9] [10] [11] [12] |13] [14] [15] [16] [17] [18] [19] |20] [21] [22] [23] [24] |25 |26] |27] |28

10ET 1Yt 12 GNA 1Y3 1v4 Vgg Y5 1Y6 1Y7 GNA 1¥8 1Y9 1vi0 2Y1 2v2 2Y3 GNA 2v4 2Y5 2Y6 Vgg 2Y7 2Y8 GNA 2Y9 2Y10 20E1

See page 694
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162830

1-BIT to 2-BIT ADDRESS DRIVER
WITH 3-STATE OUTPUTS

Wi G0 A M Ve N6 26 GID W6 26 GND 17 27 Ve W6 6 G0 19 29 M0 20 B0 VI 21 Vo VI 202 GO VIS 203 GID IV 2 Ve VIS 2015 GND V16 2016

oM WD W Ve AR D K M GO &5 %6

Ve M %8 G0 A OH DB AD G A A2 Vo AIS AW O A5 A6 GO AU AIB Vo 208 B G 27 i

See page 695

162831

1-BITTO 4-BIT ADDRESS REGISTER/DRIVER
WITH 3-STATE OUTPUTS

Mo @D SR 42 g M 5 B I A3 G M 2 Vg W A D 5 25 S5 05 B0 M6 26 Vg 36 46 o0 17

F R R TR N G RG]

SN WD 21 W Ve W A GD W A GID K A Vg NG M GD CK OB D2 ST OGN A A Ve M N GIO A NG G0 A ML Y A9 3 G0 20 1

NC - No internal connection
See page 696

162832

1-BITTO 4-BIT ADDRESS REGISTER/DRIVER
WITH 3-STATE OUTPUTS

Ve 35 A5 GND GND Veo 1Y6 26 GND 3Y6 4V

SEL GND A A5 Voo GND AG GND AT Veg AY7 3Y7 GND 2v7 V7

See page 697

162834
162835

18-BIT UNIVERSAL BUS DRIVER

WITH 3-STATE OUTPUTS

GND NG Al GND A2 A3 Vg A AS A6 GND A7 A8 A9 AID AIl A2 GND A3 A4 AIS Voo AI6 A7 GND AIS  CLK GND
56| |55| 54| [53| [52| (51| [50| |49 (48| (47| |46| 45| |44| 43| |42| 41| |40| |39| 38| (37| 36| (35| 34| [33| (32| 31| [30] |29

1123 |4 (5] (6] 7] (8] [9] 110 |11 [12| [13] [14] |15 [16] |17] |18] [19] |20] [21] |22 23| |24 |25| |26] 27| |28

NG NG Y GND Y2 Y38 Vg YA Y5 Y6 GND Y/ Y8 Y9 VIO Yil Y2 GND YB3 Y4 Y5 Vo Yi6 Yi7 GND Y18 OF [E

NC - No internal connection
See page 698, 699




Pin Assignments

162836

20-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

CLK A A2 GND A3 A4 Vg AS A6 AT GND A8 A9 AID AIT A2 A3 GND A4 AIS AIS Ve A7 A8 GND A9 A LE
56] |55] |54| 53| [52| |51| [50| |49| [48| |47| |46| |45| |44] |43] |42| |41] |40| [39] 38| 37| |36] |35| |34 33| |32 |31] |30] |29

1128 (4|5 (6] |78 (9] [10] |11 12| |13/ [14] |15] [16] [17] [18] |19 [20] |21] |22| |23 |24] |25] |26] |27] |28

OF Y Y2 GND Y3 Y4 Vg Y5 Y6 Y7 GND Y8 YO YIO Vi1 Y2 Yi3 GND Yid Y5 YI6 Vg YI7 YIS GWD Y19 Y20 NC
NC — No internal connection

See page 700

162841

20-BIT BUS-INTERFACE D-TYPE LATCH
WITH 3-STATE OUTPUTS

JLE D1 102 GND 103 1D4 Ve D5 D6 107 GND 108 1D9 D10 2D1 202 203 GND 204 205 206 Vg 207 208 GND 209 2010 2LE
56] |55] |54| 53| [52| |51| [50| |49| [48| |47| |46 |45| (44| |43 |42| |41] |40| [39] 38| [37| 36| |35| |34 33| |32 |31] |30] |29

1128 (415 (6] |78 (9 [10] |11 12| |13/ [14] |15/ [16] |[17] [18] |19 [20] |21] |22| |23 |24] |25] |26] |27] |28
10E 101 102 GND 103 104 Vg 105 106 107 GND 108 109 1010 201 202 203 GND 204 205 206 Voo 207 208 GND 209 2010 20E

See page 701

164245
16-BIT TRANSCEIVER AND 3.3-V TO 5-V SHIFTER
WITH 3-STATE OUTPUTS

10E 1A A2 GND A3 1A4 (33Vgga 1AS  1A6 GND 1A7 A8 2A1 22 GND 243 244 (33Vgy 245 246 GND 2A7 288 20F
48| |47| |46 (45| 44| 43| |42| |41| |40| |39 (38| 37| |36| |35| |34| 33| |32| 31| [30] 29| 28| |27 |26| |25

112 [3]|4][5][6][7]|8][9][10] [11] [12] [13] [14] |15] [16] [17] |18] [19] |20] [21] |22] |23] [24

DR 181 1B2 GND 183 1B4 (Vs 185 186 GND 187 1BS 2B1 282 GND 283 284 (SVNpcg 285 286 GND 287 288 2DIR

See page 702
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322374

3.3-V ABT 32-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

GKE PACKAGE
(TOP VIEW)

1 2 3 4 5 6 terminal assignments

See page 703

1 2 3 4 5 6

A(( OCOOOOO A 1Q2 1Q1 10E 1CLK 1D1 1D2
B[ OOOOCOO B 104 1Q3 GND GND 1D3 1D4
c] OOOOO0O c 106 105 Veo Vo 1D5 1D6
o[ OOOOOO D 108 1Q7 GND GND 1D7 108
e] OOOOOO E| 2a2 2Q1 GND GND 2D1 202
Fl OOOOOO F 2Q4 203 vee Vo 203 2D4
s OOOOOO G| 26 206 GND GND 2D5 206
H| OO0OOOOO H 2Q7 2Q8 20E 2CLK 2D8 2D7
J| O0OO00O00O J 302 31 30E 3CLK 3D1 3D2
k| O0O0000 K 304 303 GND GND 3D3 3D4
vl ocooooo L 3Q6 3Q5 vce Vee 3D5 3D6
m|l o000 M 308 3q7 GND GND 307 308
v ocooooo N 4Q2 4Q1 GND GND 4D1 4D2

P 4Q4 4Q3 Voo Voo 4D3 4D4
P 000000 R 4Q6 4Q5 GND GND 4D5 4D6
R OOOO0O0O0 T 4Q7 4Q8 40E 4CLK 4D8 4D7
T O O O O O O NC - No internal connection
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QUADRUPLE 2-INPUT

Logic Diagram

A
POSITIVE-NAND GATES s Jo—— ¥
® Y=AB
@ 74AC11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
RECOMMENDED OPERATING CONDITIONS
SN74|CD74 |SN74 |CD74 | AC |SN74|CD74 | ACT
PARAMETER | MAXorMIN | TTL | Ls | s [ As [ As | F |SRd4|SpT8ISRIHICRIE] A0 |SETE (BT LART funiT
lcc MAX 22 44 36 3 17.4 | 10.2 | 0.02 | 0.04 | 0.02 | 0.04 | 0.04 | 0.02 | 0.08 | 0.04 | mA
Tow MAX 0404 1 [-04] 2 1] 4 4] 4] 420 20]-24]-24]mA
lou MAX 16 8 20 8 20 20 4 4 4 4 24 24 24 24 mA
SN74 CD74 LV | v | Lvc [ALve
PARAMETER | MAX or MIN |7 | S0TH AR [AHCT| o | o0 |57 [Py | unim
Icc MAX 0.02 | 0.08 ] 0.02 | 0.02 0.02 | 001 [0.01 | mA
oK MAX 24 | 24 | 8 | 8 | 6 | 12| 24 | 24 | mA
oL MAX 24 |24 | 8 | 8 | 6 | 12 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
SN74 [CD74 [SN74 |CD74| AC |SN74|CD74 | ACT
PARAMETER | INPUT OUTPUT MAX or MIN | TTL | LS S ALS | AS F HC ue |Her | HeT | 1 AC AC 1
tPLH AorB Y MAX 22 15 45 1 45 6 23 27 25 30 1.4 8.5 7.3 | 123
tPHL AorB Y MAX 15 15 5 8 4 5.3 23 27 25 30 6.8 7 7.3 8.8
SN74 CD74 v | v | Lve |ALve
PARAMETER | INPUT | OUTPUT | MAX or MIN | SR ST ae |akeT| o0 | oy | 5y |5y
tPLH AorB Y MAX 9.5 [ 108 | 85 9 13 8.5 43 3
tPHL AorB Y MAX 8 13.2 | 85 9 13 8.5 43 3
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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01

QUADRUPLE 2-INPUT
POSITIVE-NAND GATES
WITH OPEN-COLLECTOR
OUTPUTS

@ Y=AB

RECOMMENDED OPERATING CONDITIONS

PARAMETER| MAXorMIN | TTL [ LS | ALS | HC [UNIT

lec MAX 22 | 44 | 3 [0.02]| mA

Vo MAX 55 | 55 [ 55 | Vec | V

lo MAX 16 8 8 4 | mA

SWITCHING CHARACTERISTICS

PARAMETER| INPUT | OUTPUT MAX or MIN [ TTL [ LS | ALS | HC
tPLH AorB Y MAX 55 | 32 | 54 | 31
tPHL AorB \ MAX 15 28 28 25
UNIT:ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

Logic Diagram

1A

1Y
1B
2A

2y
2B
3A

3y
3B
4A

ay
4B
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Logic Diagram

QUADRUPLE 2-INPUT A :) >O v
POSITIVE-NOR GATES B
®Y=A+B
@ 74AC11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
RECOMMENDED OPERATING CONDITIONS
SN74|CD74 |SN74 [CD74 | AC |CD74 | ACT
PARAMETER | MAXorMIN | TTL | LS | s |ALs | As | £ |SRZ4CQ0 |SREFICOTE| AR ERTE L AT uniT
Icc MAX 27 |54 | 45 | 4 |201 | 13 |0.02 | 0.04 | 0.02 | 0.04 | 0.04 | 0.08 [0.04 | mA
ToH MAX 0404 v 0] 2] 4] 4] 4] -a]-20]24]-24]mA
lou MAX 16 8 20 8 20 20 4 4 4 24 24 24 mA
D74 v | | e
PARAMETER | MAX or MIN |07 | AHC [AHCT| o0 | g0 | S |UNIT
Icc MAX 0.08 [0.02 | 0.02 0.02 [ 001 | mA
loH MAX 24| 8 | 8 | 6 | 12| 24 | mA
oL MAX 2% | 8 | 8 | 6 | 12| 24 |mA
SWITCHING CHARACTERISTICS
SN74 |CD74 |SN74 |CD74 | AC |CD74 | ACT
PARAMETER | INPUT | OUTPUT | MAXorMIN | TTL | LS | s |ALs | as | F |SRT4ICRI | QI Cors | AR CoTh A5
tPLH AorB Y MAX 22 15 5.5 12 45 6.5 23 27 25 32 6.9 [11.5 [ 10.6
tPHL AorB Y MAX 15 15 5.5 10 45 5.3 23 27 25 32 6.4 (115 | 87
CD74 Lv LV | LVC
PARAMETER | INPUT OUTPUT MAX or MIN ACT AHC |AHCT 3v Y 3V
tPLH AorB Y MAX 12.2 | 85 8.5 13 8.5 4.4
tPHL AorB Y MAX 12.2 | 85 8.5 13 8.5 4.4
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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03 Logic Diagram

QUADRUPLE 2-INPUT A :D)i v
POSITIVE-NAND GATES B

WITH OPEN-COLLECTOR

OUTPUTS

® Y=AB

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | TTL | L5 | s | ALs [SHT#|CRI41CD78 [uni

C | HCT
lcc MAX 22 | 44 | 36 4 10.02|0.04 |0.04 | mA
Vo MAX 5.5 8 5.5 8 |0.05]| Veec | Vee | V
lou MAX 16 | 0.1 20 | 0.1 4 4 4 mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT | OUTPUT | MAXorMIN | TTL | s | § | ALs |SNZ4|CRI4|CDTH

HC | HCT
tPLH AorB Y MAX 45 32 | 15 50 31 30 36
PHL AorB Y MAX 15 28 7 13 25 30 36
UNIT: ns

142 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



04 Logic Diagram
HEX A Y
INVERTERS {>O

®VY:=-A

@ 74AC11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)

@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)

RECOMMENDED OPERATING CONDITIONS

SN74|CD74 |SN74 |CD74 | AC |SN74|CD74 | ACT
PARAMETER | MAXorMIN | TTL | LS | s |ALs | As | £ |SNI%[FRI% QIR (CRR A ISR E T4 AT {unim
Icc MAX 33 | 66 | 54 | 42 | 26.3 | 153 | 0.02 | 0.04 | 0.02 | 0.04 | 0.04 | 0.02 | 0.08 | 0.04 | mA
lon MAX 04|04 1 |04 2| | 4| 4| 4| 4| 28] 28] 28] 2 |mA
o MAX 16 | 8 | 20 | 8 | 20 | 20 | 4 | 4 | 4 | 4 |24 |24 | 24 | 24 [ mA

PARAMETER | MAX or MIN | S 1CRTE [ anc awcT| BV | LV | LE (AN funir

ACT | ACT 3V | 5V 3V
lcc MAX 0.02 | 0.08 | 0.02 | 0.02 - [0.02 |0.01|0.01 | mA
lon MAX -24 | -24 | -8 -8 -6 | -12 [ -24 | -24 | mA
lou MAX 24 | 24 8 8 6 12 24 | 24 | mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT | OUTPUT | MAXorMIN | TTL | LS | s |ALs [ As | £ [SNT#|COI4|SNTS|COIG) AC | SAT4| COT4 | ACT

C [HCT [ HCT [ 11 | AC c|n

tPLH AorB Y MAX 22 15 | 45 | 11 5 6 24 26 25 29 | 71 | 75 | 65 | 9.7

tPHL AorB Y MAX 15 15 5 8 4 53 | 24 26 25 29 6 7 6.5 | 9.6

PARAMETER | INPUT | OUTPUT | MaXorMIN |[SN74|CD74 1 anc |anct| LV | LV | LVC |ALVC

ACT | ACT 3v 5V 3v 3V
tPLH AorB Y MAX 9 93 | 85 | 85 12 85 | 45 | 2.8
tPHL AorB Y MAX 85 [ 93 [ 85 | 85 12 85 | 45 | 2.8
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 143
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uo4 Logic Diagram

HEX
INVERTERS * >

®VY=-A
@ Unbuffered Output

RECOMMENDED OPERATING CONDITIONS

SN74|CD74 LV | LV | LVC
PARAMETER | MAX or MIN HC | HC AHC v | sv | av UNIT
lcc MAX 0.02 | 0.04 | 0.02 - |0.02|0.01 | mA
lon MAX -4 -4 -8 -6 | -12 | -24 | mA
lou MAX 4 4 8 6 12 24 | mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT | OUTPUT | maxor N [SHT#|COTH | LV | LU | LYE

L AorB Y MAX 0 |21 | 8 | 13| 8 |38

L AorB Y MAX 0 |21 | 8 | 13| 8 |38

UNIT: ns

05 Logic Diagram
HEX INVERTERS A {éo
WITH OPEN-COLLECTOR

OUTPUTS

®VY-A

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | TTL | L5 | s | ALs [SNT#|COT4 107 lapc | LY | LY uniT

ACT v | sv
Icc MAX 33 | 6.6 | 54 | 42 |0.02 | 008008002 - |002| mA
o MAX - - -1 -T=al=a-]-]-]m
Von MAX 5.5 | 55 | 55 | 55 | 55 | 55 | 55 | Vec | 55 | 55 | V
o, MAX 16 | 8 |20 | 8 | 4 |24 |24 8 |6 |12 mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT | OUTPUT | MAXorMIN | TTL | s | s | ALs |SNZ4{COI4ICOTH anc | LV | LY

HC C | ACT 3V 5V
tPLH AorB Y MAX 55 32 |15 54 29 - - - 12 | 85
PHL AorB Y MAX 15 28 7 14 21 - - - 12 | 85
Lz A Y MAX = - - - - 82 | 93| 85 -
tPzL A Y MAX = - - - - 6.5 | 108 | 85 -
UNIT: ns

144 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



06 Logic Diagram

HEX INVERTER BUFFERS/DRIVERS A D v
WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

®Y=A

RECOMMENDED OPERATING CONDITIONS

Lv LV | LC
PARAMETER | MAXorMIN | TTL | LS | o by a3y |UNIT
Ioc MAX 51 [ 60 | - 002 [0.01 [ mA
lon MAX 0.25 [0.25 | - | +0.0025] - | mA
VoH MAX 30 [ 30 [55| 55 |55 V
lou MAX 40 [ 40 | 8 16 24 | mA

SWITCHING CHARACTERISTICS

Lv Lv Lve

PARAMETER | INPUT OUTPUT MAXorMIN | TTL | LS 3V 5V 3V

tPLH AorB A MAX 15 15 12 8.5 3.7

tPHL AorB A MAX 23 | 20 12 8.5 3.7

UNIT: ns

07 Logic Diagram

HEX BUFFERS/DRIVERS A v
WITH OPEN-COLLECTOR >

HIGH-VOLTAGE OUTPUTS

®Y=A

RECOMMENDED OPERATING CONDITIONS

Lv Lv Lve
PARAMETER | MAXor MIN | TTL | LS v 5V v UNIT
Icc MAX 4 45 - 0.02 [0.01 | mA
lon MAX 0.25 | 0.25 - =0.0025| - mA
Vor MAX 30 30 | 55 5.5 5.5 vV
lou MAX 40 40 8 16 24 | mA

SWITCHING CHARACTERISTICS

Lv Lv Lve

PARAMETER | INPUT OUTPUT MAXorMIN | TTL | LS 3V 5V 3V

tPLH AorB Y MAX 15 10 12 8.5 2.9

tPHL AorB Y MAX 26 30 12 8.5 2.9

UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 145
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Logic Diagram

QUADRUPLE 2-INPUT A :Di v
POSITIVE-AND GATES B
® Y=AB
@ 74AC11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
RECOMMENDED OPERATING CONDITIONS
SN74[CD74 |SN74 [CD74 | AC |SN74|cD74 | ACT

PARAMETER | MAXorMIN | TTL [ Ls | s |ALs | As | £ |SRT4ICQI8 \SIFHICOTE) AL | SEIHICOTHTART {unim
Icc MAX 33 |88 | 57 | 4 | 24 |12.9 [0.02 |0.04 [0.02 | 0.04 |0.04 | 0.02 [0.08 | 0.04 | mA
ToH MAX 08|04 1 |04 2 | 1| 4| 4| 4| 4 | 24| 24|24 2 |mA
oL MAX 16 | 8 | 20 | 8 | 20 | 20 4 | 4 | 4 | 24 |24 | 24 | 24 | mA

SN74 |CD74 Lv Lv
PARAMETER | MAX or MIN ACT | ACT AHC [AHCT 3V 5V LVC [ALVC [ UNIT
lcc MAX 0.02 | 0.08 | 0.02 | 0.02 - 0.02 { 0.01 | 0.01 | mA
loH MAX -24 | -24 -8 -8 -6 12 | -24 | -24 | mA
loL MAX 24 24 8 8 6 12 24 24 mA
SWITCHING CHARACTERISTICS

SN74|CD74 |SN74 [CD74 | AC |SN74|CD74 | ACT
PARAMETER | INPUT | QUTPUT | MAXorMIN | TTL | Ls | s |ALs | As | F |SRTHICQRT4 | SIFFICOTE) AL | SETEIERTH AR
trLn AorB Y MAX 27 | 15 | 7 | 14 |55 |66 | 25 | 27 | 30 | 38 |69 | 85 |87 | 9
tPHL AorB Y MAX 19 | 20 |75 | 10 |55 |63 | 25 | 27 | 30 | 38 | 65 | 75 | 8.7 | 8.2
SN74 [CD74 Lv Lv

PARAMETER | INPUT OUTPUT MAX or MIN ACT | ACT AHC [AHCT 3V 5V LvVC [ALVC
tPLH AorB Y MAX 10 | 129 9 9 14 9 4.1 29
tPHL AorB Y MAX 10 | 129 9 9 14 9 4.1 29
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

146



09
QUADRUPLE 2-INPUT

1A
POSITIVE-AND GATES 18
WITH OPEN-COLLECTOR
OUTPUTS 2A
28
9
® Y=AB 3A
3B
12
an
13
B
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN [ TTL [ ts | s [ats | £ [SNT4 unir
or HC
Tco MAX 33 | 88 | 57 | 42 | 263 | 153 | mA
Ton MAX ~ o1 Jos o | - | - |mA
Vor MAX 55 | 55 | 55 | 55 | 55 | Vec | mA
oo MAX 16| 8 |20] 8 |20] 4 |mA
SWITCHING CHARACTERISTICS
PARAMETER | INPUT | OUTPUT | MAXorMIN | TTL | LS | s [ALS | F Sa‘g"
i AorB Y MAX 32 | 35 | 10 | 54 | 96 | 3l
tor AorB Y MAX 20 | 35 | 10 | 15 | 48 | 25
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Logic Diagram

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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TRIPLE 3-INPUT

POSITIVE-NAND GATES

@ Y =A*BeC
@ 74AC11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

— >

ow>

SN74|CD74 |SN74|CD74 | AC |SN74|CD74| ACT
PARAMETER | MAXor MIN | TTL | LS S | ALS | AS F we | He [Her [Her | 11 | ac | Ac " UNIT
lcc MAX 165 | 3.3 | 27 | 2.2 13 | 7.7 [0.02 | 0.04 | 0.02 | 0.04 | 0.04 | 0.02 | 0.08 | 0.04 | mA
lon MAX -04|-04 ] -1 |-04] -2 -1 -4 -4 -4 -4 [ -24 | -24 | -24 | -24 | mA
lou MAX 16 8 20 8 20 20 4 4 4 4 24 24 24 24 | mA
SN74|CD74| LV LV | LvC

PARAMETER | MAX or MIN ACT | ACT | 3v 5V 3V ALVC | UNIT
lcc MAX 0.04 | 0.08 0.02 | 0.01 | 0.01 | mA
lon MAX -24 | -24 -6 -12 | -24 | -24 | mA
lou MAX 24 24 6 12 24 24 | mA
SWITCHING CHARACTERISTICS

SN74{CD74 |SN74 |CD74 | AC |SN74|CD74 | ACT
PARAMETER | INPUT 0OUTPUT MAXorMIN | TTL | LS S |ALS | AS F He | HC [HeT | e | 1 AC | AC 1
tPLH A, BorC Y MAX 22 15 | 45 11 | 45 6 24 30 19 36 | 6.7 8 [122] 89
tPHL A, BorC Y MAX 15 15 5 10 [ 45 | 53 | 24 30 19 36 7 6.5 [ 122 | 8.2

SN74(CD74| LV LV | LvC

PARAMETER | INPUT OUTPUT MAX or MIN ACT | ACT | 3v Y 3V ALVC
tPLH A, BorC Y MAX 10 - [135] 9 4.9 3
tPHL A, BorC Y MAX 95 | 135|135 | 9 4.9 3
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




1" Logic Diagram

—

TRIPLE 3-INPUT
POSITIVE-AND GATES

ow>

@ Y =A*BeC

@ 74AC11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)

@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)

RECOMMENDED OPERATING CONDITIONS

SN74|CD74 |SN74|CD74 | AC |SN74 | ACT [SN74| LV | LV |\r
HC | H n

PARAMETER | MAX or MIN LS S ALS | AS F ¢ |'HeT | HeT | 1 AC ACT | 3v 5V
Icc MAX 66 | 42 | 3 | 18 | 9.7 |0.02 004 |0.02 004 |0.04 | 002 [0.04]002| - [002 | mA
o MAX 04 1 |04 2 1| 4| 4 | 4| 4 | 24| 24| 24] 24| 6] -12]mA
lou MAX 8 20 8 20 20 4 4 4 4 24 24 24 24 6 12 mA

SWITCHING CHARACTERISTICS

SN74CD74 [SN74 |CD74 | AC [SN74 [ ACT |SN74
HC | HC n

PARAMETER | INPUT | OUTPUT | MAXorMIN | LS | § |ALs | As | F (GO | AC ST e
i ABorC Y MAX 5 | 7 | 13 | 6 |66 |25 |0 | 21| 4 | 6585|9605
L ABorC Y MAX 20 | 75 | 10 |55 |65 | 25 | 30 | 21 | 42 | 69 | 75 | 81 | 105
PARAMETER | INPUT | OUTPUT | MAXormiN | LY | LV

v | sV
Em ABorC Y MAX I
tPHL A, BorC Y MAX 14 9
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 149
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14 Logic Diagram

HEX SCHMITT-TRIGGER
INVERTERS * >

e V=A

@ 74AC11xxx: Product Available in Reduced-Noise
Advanced CMOS (Series)

@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)

RECOMMENDED OPERATING CONDITIONS

SN74|CD74 |SN74 |CD74 [SN74 [CD74 [SN74 |CD74
PARAMETER | MAX or MIN | TTL | LS ue | He | HeT | HeT | Ac | Ac | 'AcT | AT AHC |AHCT | UNIT

Icc MAX 60 | 21 |0.02|0.04|002|004|002]008]002]008][002][002]mA
lon MAX 08 04| 4 | 4 | 4 | 4 | 24| 24| 24| 24| 8| -8 | mA
Toc MAX 6 | 8 | 4 | 4 | 4 | 4 |24 |24 |24 248 |8 [mA

PARAMETER | MaxorMiIN | 5 | LV | L 1ALV funir

3V | 5V | 3V
lcc MAX - [0.02 |0.01|0.01 | mA
lon MAX -6 | -12 [ -24 | -24 | mA
lou MAX 6 12 24 | 24 | mA

SWITCHING CHARACTERISTICS

SN74 [CD74 [SN74 [CD74 [SN74 [CD74 [SN74 [CD74

PARAMETER | INPUT OUTPUT MAXorMIN | TTL | LS He | HC |HeT | HeT | Ac | AC | ACT | AcT

tPLH AorB Y MAX 22 22 | 31 4 40 57 11 105|125 | 145

tPHL AorB Y MAX 22 22 | 31 4 40 57 | 95 | 105 | 11 | 95

LV | LV [ LVC [ALVC

PARAMETER | INPUT OUTPUT MAX or MIN | AHC |AHCT v | sv | av | av

tPLH AorB Y MAX 12 9 185 | 12 6.4 | 3.4
tPHL AorB Y MAX 12 9 185 | 12 6.4 | 3.4
UNIT: ns

150 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



16 Logic Diagram

HEX INVERTER 1A ;Doiz v
BUFFERS/DRIVERS
WITH OPEN-COLLECTOR 2a _3 >o 4 oy
HIGH-VOLTAGE OUTPUTS
_ 3A LW 3y
®Y=A
an 9 | >073 ay
5A _11 L
RECOMMENDED OPERATING CONDITIONS
6a 13 12 6y

PARAMETER | MAX or MIN | TTL [UNIT

lcc MAX 51 | mA
Vor MAX 15 \
lou MAX 40 | mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT OUTPUT MAX or MIN | TTL

tPLH A Y MAX 15

tPHL A Y MAX 23

UNIT: ns

17 Logic Diagram

HEX BUFFERS/DRIVERS A + Y
WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

®Y=A

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | TTL [UNIT

lcc MAX 41 | 6.6
Vou MAX 15 \
lou MAX 40 | mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT OUTPUT MAX or MIN | TTL

tPLH A Y MAX 15

tPHL A Y MAX 26

UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 151
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HEX SCHMITT-TRIGGER
INVERTERS

®V=A

@ P-N-P Input Reduce System Loading

(I, = -0.05mA MAX)

@ Excellent Noise Immunity with Typical
Hysteresis of 0.8V

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | LS [UNIT

lcc MAX 30 | mA

loH MAX -0.4 | mA

lou MAX 8 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT oUTPUT MAX or MIN | LS
tPLH AorB Y MAX 20
tPHL AorB Y MAX 30
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

Logic Diagram

1A 1 >o 2 gy
2A 3 |>o 4 oy
3A LW 3y
4 _9 |>078 ay
5A _11 10 5y
6A _13 12 gy



20 Logic Diagram
DUAL 4-INPUT 18 6
POSITIVE-NAND 1c i
GATES
® Y = AsBeCeD 223 8
. . . 1 2y
@ 74AC11xxx: Product Available in Reduced-Noise gg 1
Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
RECOMMENDED OPERATING CONDITIONS
SN74|CD74|CD74 | AC |CD74 [ ACT |CD74| LV | LV
PARAMETER | MAXorMIN | TTL | LS | 8 | AL | As | £ |SRT4ICQI (GRS COT8 [ARTICRTE S0 | sy |UNIT
Icc MAX 1 | 22 | 18 | 15| 87 | 51 | 002004004 |004]008|004]008] - |002]mA
loH MAX 04| 04| 1 |04 2 | 1| 4 | 4| 4 | 24| 24| 24| 24| 6| 12| mA
oL MAX 16 | 8 | 20 | 8 |20 | 20 | 4 | 4 | 4 | 24 | 24 | 24 | 24 | 6 | 12 | mA
SWITCHING CHARACTERISTICS
SN74 CD74 |CD74 | AC |cD74 | ACT |CD74

PARAMETER | INPUT OUTPUT | MAXorMIN [ TTL | Ls | 8 [ALs | As | £ [S[T4(CRZ8CRT8 AR ERTH | AR EO
P AB CorD Y MAX 20 |15 | 45| 11 | 5 | 6 | 28 | 30 | 42 | 67 122 ] 91 | 135
P AB CorD Y MAX 15 | 15 | 5 | 10 | 45 | 53 | 28 | 30 | 42 | 7.3 | 122 | 92 | 135
PARAMETER |  INPUT oUTPUT | MAXormiN | LV | LV

3V | sV
P AB CorD Y MAX 15| 8
P AB CorD Y MAX 15| 8
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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21 Logic Diagram
DUAL 4-INPUT 1 o
POSITIVE-AND 1c 2 v
GATES 1
2A 1
@ Y =A*BeCD 28 1 8 oy
. . . 2C
@ 74AC11xxx: Product Available in Reduced-Noise 2D 1
Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
RECOMMENDED OPERATING CONDITIONS
SN74|CD74 |CD74 | AC | ACT | LV Lv
PARAMETER | MAX or MIN LS | ALS | AS F HC He | Her | 1 1 3v 5V UNIT
lcc MAX 44 | 23 12 7.3 | 0.02 | 0.04 | 0.04 | 0.04 | 0.04 - 0.02 [ mA
lon MAX -04 | -04 -2 -1 -4 -4 -4 -24 | -24 -6 -12 | mA
loc MAX 8 8 20 20 4 4 4 24 24 6 12 mA
SWITCHING CHARACTERISTICS
SN74(CD74|CD74 [ AC | ACT | LV | LV
PARAMETER |  INPUT OUTPUT | MAXorMIN | LS | ALs | As | F [SIIH SR SRS AR AR 20 | &y
tPLH A B, CorD Y MAX 15 15 6 5.3 28 33 4 88 | 9.8 12 6
PHL A B, CorD Y MAX 20 10 6 55 28 33 4 69 | 89 12 8
UNIT: ns
25 Logic Diagram
DUAL 4-INPUT A
POSITIVE-NOR GATES
WITH STROBE B
OUTPUT
®Y=G(A+B+C+D) c Y
11
[ |
p 11
G [ X-]
X X
N~
GATE 10F
SN5423/SN7423
RECOMMENDED OPERATING CONDITIONS ONLY

PARAMETER | MAX or MIN | TTL |UNIT
lcc MAX 19 | mA
lon MAX -0.8 | mA
lou MAX 16 | mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT OUTPUT MAX or MIN | TTL
tPLH AorB Y MAX 22
PHL AorB Y MAX 15
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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QUADRUPLE 2-INPUT

Logic Diagram

1Y
HIGH-VOLTAGE INTERFACE 1B
POSITIVE-NAND GATES on 2 R
5 2y
_ e ) “S—
® Y=AB 9
3A 8
10 3y
3B
12
aA 1
13 ay
4B
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAX or MIN | TTL | LS |UNIT
Icc MAX 22 | 44 | mA
Vor MAX 15 | 15 | V
oL MAX 16 | 8 | mA
SWITCHING CHARACTERISTICS
PARAMETER | INPUT | OUTPUT | MAXorMIN | TTL | LS
tPLH AorB Y MAX 24 32
tPHL AorB Y MAX 17 28
UNIT: ns
27 Logic Diagram
TRIPLE 3-INPUT a E:>°7 v
POSITIVE-NOR GATES c
®Y=A+B+C
@ 74AC11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
RECOMMENDED OPERATING CONDITIONS
SN74 |CD74|CD74 | AC | ACT | LV | LV
PARAMETER | MAXorMIN | TTL | s | ALS | As | F[SITH|SpT4ICRIE AR AREH 20 | o) Junim
icc MAX 2 |68 | 4 |17.1| 12 | 002 |0.04 | 004 [0.04 | 004 - [002 | mA
loH MAX -08 | -04 | -04 2 -1 4 -4 -4 -24 | -24 -6 -12 | mA
lou MAX 16 8 8 20 20 4 4 4 24 24 6 12 mA
SWITCHING CHARACTERISTICS
SN74[CD74 |CD74 [ AC | ACT | LV | LV
PARAMETER | INPUT | OUTPUT | MAXorMIN | TTL | LS |ALs | As | F |SITH|SaT41CRIE AR ARTH 20| o0
P ABorC Y MAX 15 | 15 | 15 | 55 | 55 | 23 | 29 | 35 | 7.7 |10 ] 14 | 9
P A BorC Y MAX 1 | 15 | 9 |45 |45 | 23 | 29 | 35 |81 |94 | 14 | 9
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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Logic Diagram

8-INPUT A
POSITIVE-NAND g 2
GATES P
4
[ D — 8
@ Y = AeBeCeDeEeFeGeH g S Y
@ 74AC11xxx: Product Available in Reduced-Noise _—
Advanced CMOS (11000 Series) P
@ 74ACT11xxx: Product Available in Reduced-Noise 22
Advanced CMOS (11000 Series)
RECOMMENDED OPERATING CONDITIONS
SN74 |CD74 [CD74 [ AC | ACT
PARAMETER | MAX or MIN | TTL | LS S ALS | AS F HC we [Her | 1 1 UNIT
lcc MAX 6 1.1 10 09 | 49 4 0.02 | 0.04 | 0.04 [ 0.04 | 0.04 | MA
o MAX 04 |04 2 [04] 2 | | 4| 4| 4 | 24|24 mA
oL MAX 16 | 8 | 20 | 8 |20 | 20| 4 | 4 | 4 | 24| 24 | mA
SWITCHING CHARACTERISTICS
SN74 [CD74 [CD74 | AC | ACT
PARAMETER INPUT OUTPUT MAX or MIN | TTL | LS S ALS | AS F HC we [Her | 1 1
tPLH AthruH Y MAX 22 15 6 10 5 55 33 39 42 7.2 8.5
tPHL AthruH Y MAX 15 20 7 12 45 5 33 39 42 74 | 8.7
UNIT: ns
N Logic Diagram
DELAY ELEMENTS o) (2)
A1l Y1
@ Delay Elements for Generating Delay Line a2 @ .,
@ Inverting and Non-inverting Elements ©
@ Buffer NAND Elements Rated at lg, of 12/24mA A @ s
@ P-N-P Inputs Reduce Fan-In (I;. = -0.2mA MAX) B3 a0
@® Worst Case MIN/MAX Delays Guaranteed Across A4 a1 | )) ® v
Temperature and Vg Range B4
a5 _(13) (12) Y5
g (15) a9
RECOMMENDED RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
PARAMETER MAX or MIN LS |UNIT PARAMETER INPUT OUTPUT MAX or MIN LS
lcc MAX 20 | mA tPLH 65
o Y3, Y4 outputs MAX -1.2 [ mA tPHL Al, A Y1, ¥ MAX 45
All other outputs MAX -04 | mA tPLH 80
oL Y3, Y4 outputs MAX 24 | mA tPHL A2 A5 Y2, ¥5 MAX 95
All other outputs MAX 8 mA tPLH A3, B3 V3, va MAX 15
tPHL A4, Y4 15
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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QUADRUPLE 2-INPUT

POSITIVE-OR GATES

®Y=A+B

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

) >

SN74|CD74 [SN74|CD74 | AC [SN74|CD74 | ACT

PARAMETER | MAXorMIN | TTL | LS S |ALs | AS F He | He |Het |lhet | 11 | Cac | ac | UNIT
Icc MAX 38 |98 | 68 | 49 |26.6 [15.5|0.02 | 0.04 | 0.02 | 0.04 | 0.04 | 0.02 | 0.08 | 0.04 | mA
lox MAX -0.8 | -0.4 1]-04] -2 -1 4| -4 -4 <24 | -24 | -24 | -24 | mA
lo MAX 16 8 20 8 20 | 20 4 4 4 4 24 | 24 | 24 | 24 | mA

SN74 |CD74 LV [ LV | LVC

PARAMETER | MAX or MIN ACT | ACT AHC [AHCT av | sv | av ALVC | UNIT
lcc MAX 0.02 | 0.08 | 0.02 | 0.02 | 0.02 | 0.02 | 0.01 | 0.01 | mA
lon MAX -24 | -24 -8 8 -6 <12 | -24 | -24 | mA
lou MAX 24 24 8 8 6 12 24 24 | mA
SWITCHING CHARACTERISTICS

SN74|CD74 [SN74|CD74 | AC |SN74
PARAMETER INPUT OuTPUT MAXorMIN | TTL | LS S |[ALS | AS F We | He | HeT | her | 11 |CAc
tPLH AorB Y MAX 15 22 7 14 58 | 6.6 25 27 30 36 |67 | 85
tPHL AorB Y MAX 22 22 7 12 5.8 - 25 27 30 36 59 |75
74| ACT |SN74|CD74 Lv LV | LVC |ALVC

PARAMETER INPUT OUTPUT MAX or MIN c 11 |'acT | AcT AHC |AHCT 3V 5V 3V 3V
tPLH AorB Y MAX 9.5 9 10 [ 121 85 9 13 [ 85 | 3.8 | 28
tPHL AorB Y MAX 9.5 8 10 [ 121 85 9 13 [ 85 | 3.8 | 28
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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33

QUADRUPLE 2-INPUT
POSITIVE-NOR BUFFERS
WITH OPEN-COLLECTOR
OUTPUTS

®Y=A+B

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXor MIN [ TTL [ LS [ ALS [UNIT
lcc MAX 165 138 | 9 mA
Vo MAX 55 | 55 | 55 \

lou MAX 48 | 24 24 | mA

SWITCHING CHARACTERISTICS

Logic Diagram
1A
1y
) o—
2] >
2y
28
3A
3y
o) o
] >
%
4B

PARAMETER | INPUT OUTPUT MAXorMIN [ TTL | LS | ALS
tPLH AorB Y MAX 15 32 | 33
tPHL AorB Y MAX 18 28 12
UNIT: ns
35 Logic Diagram
HEX NONINVERTERS ! N 2
WITH OPEN-COLLECTOR |7
OUTPUTS 3 4
2A ll> 2y
®Y=A 5 N 6
3A 1> 3y
9 8
aA l|> ay
1" 10
5A N 5Y
RECOMMENDED OPERATING CONDITIONS l/
13 12
PARAMETER | MAX or MIN | ALS |UNIT 6A ll> 6Y
lcc MAX 63 | mA
Vo MAX 55 | V
lou MAX 8 | mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT OUTPUT MAX or MIN | ALS
tPLH A Y MAX 50
tPHL A Y MAX 14
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



37 Logic Diagram

QUADRUPLE 2-INPUT n - 3
POSITIVE-NAND BUFFERS 1B
4
J— 2A 5 6 2y
® Y-AB -
9
3A 8
10 3y
3B
12
4A 1
13 a4y
4B
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAX or MIN | TTL | LS S | ALS F [UNIT
lcc MAX 54 12 80 [ 78 | 33 | mA
loH MAX <12 |-12 | -3 | -26 | -15 | mA
lou MAX 48 24 60 24 64 | mA
SWITCHING CHARACTERISTICS
PARAMETER | INPUT OUTPUT MAX or MIN | TTL | LS S | ALS F
tPLH AorB Y MAX 22 24 | 6.5 8 6.5
tPHL AorB Y MAX 15 24 | 6.5 7 5
UNIT: ns
38 Logic Diagram
1
QUADRUPLE 2-INPUT D s
POSITIVE-NAND BUFFERS 18
WITH OPEN-COLLECTOR OUTPUTS o = 6
5 2y
ws | p—
- 9
® V-A3B a .
10 3y
3B
12
4A 1
13 ay
4B
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXor MIN | TTL | LS S | ALS F [UNIT
lcc MAX 54 12 80 | 7.8 30 | mA
Vou MAX 55 | 55 | 55 | 55 | 45 v
lou MAX 48 24 60 24 64 | mA
SWITCHING CHARACTERISTICS
PARAMETER | INPUT OUTPUT MAX orMIN | TTL | LS S | ALS F
tPLH AorB Y MAX 22 32 10 33 13
tPHL AorB Y MAX 18 28 10 12 5.5
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 159

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



42
4-LINE TO 10-LINE DECODERS

@ All Outputs Are High for Invalid Input Conditions
@ Also for Applications as
3-Line to 8-Line Decoders
4-Line to 16-Line Decoders
@ Full Decoding of Valid Input Logic Ensures That All Inputs Remain Off for All Invalid Input Conditions

Logic Diagram

14

13

12

Y Y Y

vIiv]v]

ASAARAAAN

o

160 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

N INPUTS OUTPUTS
* D c B & 0 1 2 3 4 5 6 7 8 9
0 L L L L L H HHHHHHHH
1 L L L H H L H H H H H H H H
2 L L H L H H L H H H H H H H
3 L L H H H H H L H H H H H H
4 L H L L H H H H L H H H H H
5 L H L H H H H H H L H H H H
6 L H H L H H H H H H L H H H
7 L H H H H H H H H H H L H H
8 H L L L H H H H H H H H L H
9 H L L H H H H H H H H H H L
H L H L H H H H H H H H H H
a H L H H H H H H H H H H H H
2 H H L L H H H H H H H H H H
B H H L H H H H H H H H H H H
= H H H L H H H H H H H H H H
H H H H H H H H H H H H H H
RECOMMENDED OPERATING CONDITIONS
SN74|CD74|CD74
PARAMETER | MAX or MIN [ TTL | LS He | HC | HCT UNIT
lcc MAX 56 [ 13 |0.08 |0.16 [0.16 | mA
lon MAX -08|-04 | -4 -4 -4 | mA
lou MAX 16 8 4 4 4 [ mA
SWITCHING CHARACTERISTICS
SN74|CD74|CD74
PARAMETER INTPUT OUTPUT MAX or MIN [ TTL | LS He | HC | HCT
trLh 2level Logic ABCorD 0-9 MAX 25 [ 25 | 38 | 45 | 53
tpHL  2Level Logic 0-9 25 [ 25 | 38 | 45 | 53
trh 3level Logic 0-9 30 [ 30 | 38 | 45 | 53
A B CorD MAX
tPHL  3level Logic 0-9 30 | 30 | 38 | 45 | 53

UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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45
BCD-TO-DECIMAL DECODER/DRIVER

@ 80-mA Sink-Current Capability
@ All Outputs Are Off for Invalid BCD Input Conditions

Logic Diagram

15

14

13

12

Y Y Y

o

vIiv]v]

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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FUNCTION TABLE

" INPUTS OUTPUTS
* D c B & 0 1 2 3 4 5 6 7 8 9
] L L L L L H H H H H H H H H
1 L L L H H L H H H H H H H H
2 L L H L H H L H H H H H H H
3 L L H H H H H L H H H H H H
4 L H L L H H H H L H H H H H
5 L H L H H H H H H L H H H H
6 L H H L H H H H H H L H H H
7 L H H H H H H H H H H L H H
8 H L L L H H H H H H H H L H
9 H L L H H H H H H H H H H L

H L H L H H H H H H H H H H
a H L H H H H H HHHHHHH
g H H L L H H H H H H H H H H
5 H H L H H H H H H H H H H H
z H H OH L H H H HHHHHHH
H H H H H H H H H H H H H H

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | TTL [UNIT
Icc MAX 70 | mA
Vo (on) MAX 0.9 \
lou MAX 80 | mA

SWITCHING CHARACTERISTICS

PARAMETER | MAX or MIN | TTL
tPLH MAX 25
tPHL 25
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

@ Open-Collector Outputs
@ Lamp-Test Provision

@ Leading/Trailing Zero Suppression

INPUT (7)

INPUT (1)

INPUT (2) |

INPUT (6)

Logic Diagram

OUTPUT

OUTPUT

(12)

b

OUTPUT
c

a1

?

BI/RBO
BLANKING
INPUTOR (4 |

RIPPLE-BLANKING

OUTPUT

(10) OUTPUT

d

SICIE

OUTPUT
e

(9)

LT

Lamp-test 8 |

INPUT
RBI

(5)
RIPPLE-BLANKING

(15) OUTPUT

I

f

1

9

INPUT

164
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FUNCTION TABLE

INPUTS OUTPUTS

No M7 Trmei]p c B Al o T b [cld]elt s
o [H[H L L L L H ON [ ON [ ON [ ON [ ON | ON | OFF
1| H | X |L L L H H | OFF| ON | ON | OFF | OFF | OFF | OFF
2 [ H| X |L L H L H ON | ON | OFF | ON | ON | OFF | ON
3 | H| X |L L HH H ON | ON | ON | ON | OFF | OFF | ON
4 [ H[ x| H L L H |[OFF| ON | ON [OFF [OFF [ ON | ON
5 | H| X |L H L H H ON | OFF | ON | ON | OFF | ON | ON
6 | H| X |L H H L H |OFF|OFF| ON | ON | ON | ON | ON
7 |H|[X|L HHH H ON | ON | ON | OFF | OFF | OFF | OFF
8 [ H [ x[H L L L H ON [ ON [ ON [ ON | ON [ ON | ON
9 [ H| X |[H L L H H ON | ON | ON | OFF | OFF | ON | ON
10| H| X |H L HL H | OFF | OFF | OFF | ON | ON | OFF | ON
11| H| X |H L HH H | OFF | OFF | ON | ON | OFF | OFF | ON
22 H| X [H H L L H | OFF| ON | OFF | OFF [ OFF | ON | ON
B3| H|X|H HLH H ON | OFF | OFF | ON | OFF | ON | ON
14| H| X |H HH L H | OFF | OFF | OFF | ON | ON | ON | ON
5 | H| X |H H H H H | OFF | OFF | OFF | OFF | OFF | OFF | OFF
Bl [ X | X [x X X X L | oFF | oFF | OFF | OFF | OFF | OFF | OFF
RBI| H | L |L L L L L | OFF | OFF | OFF | OFF | OFF | OFF | OFF
LT | L X |X X X X H ON | ON | ON | ON | ON | ON | ON
RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | TTL | LS [UNIT

lcc MAX 103 [ 13 [ mA

lon MAX -0.2 [-0.05| mA

lou MAX 8 |32 | mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT OUTPUT MAX or MIN | TTL | LS

toff A Atog MAX 100 | 100

ton A Atog MAX 100 | 100

toff RBI Atog MAX 100 | 100

ton RBI Atog MAX 100 | 100

UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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51

AND-OR INVERT GATES

® '51,'S51:Y=AB + CD
@ 'F51,'LS51: 1Y = (1A1B*1C) + (1D*1E*1F)
@ 'HC51: 2Y = (2A#2B) + (2C+2D)

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN [ TTL | ts [ s | F 33[7:4 UNIT

e MAX 14 |28 | 22 | 75 |008 | mA

Ton MAX | 04|04 -1 | -1 | 4 |mA

[ MAX | 8 |20 |20 2 |mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT | OUTPUT | MAXorMiIN [TTL| Ls | 8 [ F [ShT*
i Any Y MAX 22 | 20 | 55 |65 | 35
L Any Y MAX 15 | 20 |55 | 45 | 35
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

Logic Diagram



64

4-2-3-2 INPUT AND-OR

INVERT GATE

® Y=ABCD +EF + GHI + JK

RECOMMENDED OPERATING CONDITIONS

cowx»

-0

PARAMETER | MAX or MIN S F |UNIT

lcc MAX 16 | 47 | mA

loH MAX -1 -1 | mA

lou MAX 20 [ 20 | mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT ouTPUT MAXorMIN | S F
tPLH Any Y MAX 5.5 7
tPHL Any Y MAX 55 | 5.5
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL J-K FLIP-FLOPS WITH CLEAR

Logic Diagram

14(7)
12(9)
3(10) J —o Q
K o— 1k
_1(3) cL 13 (8)
cP CL g —oQq
_ 2(6)
R
CD74HC/HCT73
- X | .
1
CLR
K ’:D J
CLK
'LS73

168 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE (SN74)

TRUTH TABLE (CD74)

INPUTS OUTPUTS INPUTS OUTPUTS
CLEAR _CLOCK J K a_Q = =
= = T iy R |cp| 4]k [a]a
H ! L oL Q Qo L X X X L ‘ H
H I H L H L
H | L H L H H ! L L No Change
H ! H H TOGGLE H | " L " ‘ L
H H X X Qp Qg
H ! L H L ‘ H
H | H H Toggle
H H X X No Change
NOTE:
H = High Level (Steady State)
L = Low Level (Steady State)
X = Irrelevant
| = High-to-Low Transition
RECOMMENDED OPERATING CONDITIONS
SN74|CD74 |CD74

PARAMETER | MAX or MIN | TTL | LS He | HC | HeT UNIT
lcc MAX 20 6 |0.04|0.08 |0.08 | mA
loH MAX 16 8 4 4 4 mA
lou MAX -04 | -04| 4 -4 -4 | mA
SWITCHING CHARACTERISTICS

SN74|CD74 |CD74
PARAMETER INPUT ouTPUT MAX or MIN | TTL | LS He | HC | HeT
fmax MIN 15 30 25 20 20
tw CLOC! 20 20 -
7CLUCK“H" MIN 47 20 20 -

CP Pulse Wide - RN

CLEAR 'L 25 20 20 24 27
t: LK . -

su Cl _ MIN 0 20 25 .

J.K to CP - RN
LK -
th c L MIN 0. (0. [0,
JKto CP - o 3 3
r P —

PLH TLEAR ) MAX 25 20 39 44 51
tPHL - 20 39 44 51
r — B

PLH CLEAR a MAX 20 39 | 44 51
tPHL 40 20 39 44 51
tPLH = 25 20 32 -

LOCK QorQ MAX
L eLoc . 20 | 20 |32 | -
r — B B

PLH o a MAX 48 57
tPHL = = 48 57
r — = - - 4

i cP Q MAX 8 S
tPHL - - 48 54

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

169



14
DUAL D-TYPE POSITIVE-EDGE-

TRIGGERED FLIP-FLOPS
WITH PRESET AND CLEAR

@ 74AC11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram

PRE

s |

o—o
Io—o0

ol—
ol—

CLR

170 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUTS

PRESET _ CLEAR _ CLOCK D Q a
L H X X H L
H L X X L H
L L X X H W
H H i H H oL
H H i L L H
H H L X Qy Qg

+ This configuration is unstable; that is, it does not persist when
PRE or CLR returns to its inactive (high) level.

RECOMMENDED OPERATING CONDITIONS

SN74|CD74 |SN74 |CD74 | AC [SN74|CD74 | ACT
PARAMETER [ MAX or MIN [ TTL | LS S |ALS | AS F He | HC | HeT | HeT | 11 | Ac | Ac | 11 UNIT

lcc MAX 15 8 25 4 16 16 | 0.04 | 0.08 | 0.04 | 0.08 | 0.04 | 0.02 | 0.08 | 0.04 | mA
lon MAX 04 |-04| -1 |-04]| -2 -1 -4 -4 -4 -4 | -24 | -24 | -24 | -24 | mA
lou MAX 16 8 20 8 20 | 20 4 4 4 4 24 | 24 24 | 24 | mA

PARAMETER | MAX or MIN [SN74|CD74 | Ay |aner| LV | LV | LVC

ACT | ACT v | sv | av [UNT
Icc MAX 0.02 [0.08 [0.02 [002] - [002|0.01 | mA
o MAX 24 | 24 | 8 | -8 | 6 [ -12 | -24 | mA
oL MAX 2 |24 | 8 | 8 | 6 [ 12 | 24 | mA
SWITCHING CHARACTERISTICS
SN74CD74 |SN74 [CD74| AC
PARAMETER INPUT | OUTPUT | MAXorMIN [ TTL | LS | s [ALs [ As | F S04 5004 SR SO AT
fmax MIN 15 | 25 | 75 | 34 | 105 | 100 | 25 | 20 | 24 | 16 | 125
tw CLOCK'H" MIN 30 | 25 | 6 |145] 4 | 4 | 20 | 24 | 23 | 21 | 4
CLOCK'L' MIN 37 | - |73 |145| 55| 5 | 20 | 24 | 23 | 21 | 4
RESET or CLEAR 'L" MIN 30 | 25 | 7 | 15 | 4 | 4 | 25 | 24 | 20 | 24 | 4
tsu D MIN 20 [ 20 | 3 | 15 | 45| 3 | 25 | 18 | 15 | 18 | 35
PRE, CLR INACTIVE MIN 20 - - 10 2 2 6 - 0 5 1
th MIN 5 | 5 | 2 |0 ] o |1 |03 |03 ]o
P EsE a A 25 | 25 | 6 | 13 | 75| 7.1 | 58 | 60 | 44 | 60 | 7.1
P [} 40 | 40 | 135 15 | 105|105 | 58 | 60 | 44 | 60 | 9
P e [ A 25 | 25 | 6 | 13 | 75| 7.1 | 58 | 60 | 44 | 60 | 7.1
P Q 40 | 40 | 135 15 | 105|105 | 58 | 60 | 44 | 60 | 9
P cock|l aord A 25 | 25 | 9 | 16 | 8 | 78| 44 | 53 | 35 | 53 | 8.2
P 40 |40 | 9 | 18 | 9 | 92| 48 | 53 | 35 | 53 | 15
SN74 [CD74 | ACT [SN74|CD74 W | L |Lve
PARAMETER INPUT | OUTPUT | MAXorMin | SET41EPTE | ARTH SRS TERE LAk |aeT| 20 | &y | Sy
fmax MIN 125 | 110 | 85 | 125 | 85 | 75 | 65 | 45 | 75 | 100
tw CLOCK'H" MIN 5 [ 45| 5 | 6 |57 |5 | 5 |7 |5 |33
cLoc MIN 5 [ 45| 5 | 6 |57 |5 | 5 |7 |5 |33
RESET or CLEAR L' MIN 5 | 4|5 | 6|5 |5 |5 |7 |5 |33
tsu D MIN 3 [35|45|35] 4 | 5 |5 |7 |5 |3
PRE, CLR INACTIVE MIN o [ -2 o[ -3 ]85s3 ]2
th MIN 05| 0 | 0 | 1 |95 |05 0 [05]05] 0
1 — . . R B .
PLA RESET a A 10 |105| 96 | 115|115 | 11 | 13 | 18 | 11 | 5.4
Pl [0 105 | 115 | 125 | 125|125 | 11 | 13 | 18 | 11 | 54
E — Q . . R . .
PLA TEAR [0 A 10 |105| 96 | 115|115 | 11 | 13 | 18 | 11 | 5.4
Pl Q 105 | 115 | 125 | 125|125 | 11 | 13 | 18 | 11 | 54
P k| aord A 105 10 | 94 | 14 | 95 | 105 10 [ 175 | 105 | 5.2
Pl 105| 10 | 88 | 12 | 95 | 105| 10 | 17.5 | 105 | 5.2

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 7
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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15
4-BIT BISTABLE LATCHES

DATA

TO
OTHER
LATCH

ENABLE
c

Logic Diagram

SN74LS75

LATCH 0

2(6)
Do D—DP o a

16 (10)
Dﬂ—a Qo0

LE LE 111)
13(4) > > @
E
14 (8)
Wﬁ
LE LE
3(7) 15(9)
D1D—>F 5 a De o a1
LATCH 1
5
o Vee
12(=‘|ND
o
CD74HC/HCT75
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS OUTPUTS SN74 |CD74 |CD74
> < g PARAMETER | MAX or MIN [ TTL | Ls [Spd*[C01% | CRTH unir
L H L H
H H HoL Icc MAX 53 | 12 |0.04 ] 008 | 008 mA
x L Q Qo o MAX 04|04 4| 4| 4 |mA
lou MAX 16 8 4 4 4 mA
SWITCHING CHARACTERISTICS
SN74|CD74 |CD74
PARAMETER | INPUT | OUTPUT | MAXorMIN | TTL | Ls |STH| CaT4 1E0TE
tw
. 20 [ 20 | 20 | 24 | 28
tsu 20 [ 20 | 25 | 18 | 18
th MIN 5 | 5 | 5 | 3 | 3
Lt
PLH b R WA 30 | 27 |30 | 33 | &
Pl 25 [ 17 | 30 | 33 | &
P —
PLH b 2 WA 40 | 20 [30 | 39 | @
Pl 15 | 15 | 30 | 39 | 4
Lt
PLH o R WA 30 | 27 |33 | 39 | &
Pl 15 | 25 | 33 | 39 | 4
E = 30 | 30 | 33 | 39 | 45
o 6 a MAX
Pl 15 | 15 | 383 | 39 | 45
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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4-BIT MAGNITUDE COMPARATORS

A3
B3

A0
BO

Logic Diagram

(13)

(14)
2

)

(12)

(11)

(10)

RECOMMENDED OPERATING CONDITIONS

D a<s

FUNCTION TABLE

COMPARING CASCADING
INPUTS INPUTS OUTPUTS
A3,B3 | A2,B2 | A1,B1] A0,B0 | A>B A<B A=B | A>B A<B A=B

X X

X I I XX XXX XX
XTI XXXXXX
T XXX XX XXX

FIrCrICFICICICT
FICrICrICICICIC
IrrrrrECCCCEC

SN74|CD74 CD74
PARAMETER | MAX or MIN [ TTL | LS | s [Sa®|pe® Lot unim
Ioc MAX 88 | 20 [ 115 [0.08 [0.16 [0.16 [ mA
loH MAX 0404 a4 4] 4 mA
lou MAX 168 [20]a]4]4[mA
SWITCHING CHARACTERISTICS
Nunber of SN74|CD74|CD74

PARAMETER INPUT OUTPUT | ot tovels | MAXOr MIN | TTL | LS | s [20a® ot e
o AnyAorB |A BA B 3 MAX 26 | 36 | 16 | 58 | 59 | 56

data input A B 4 MAX 35 [ 45 [ 18 [ 50 | 53 | 60
i AnyAorB |A BA B 3 MAX 30 [ 30 [16.5| 58 | 59 | 56

data input A B 4 MAX 30 [ 45 [16.5| 50 | 53 | 60
ey A BA B A B 1 MAX n [ 2275444
B A BA B A B 1 17 [ 17 [85 |44 | 42 ] 45
E 2 20 [ 20 [105[37 [ - | -
PLH A B A B MAX 0 3
B A B A B 2 17 |26 [75 37| - | -
ey A BA B A B 1 MAX n 21542 |a
B A BA B A B 1 17 [ 17 [85 4| 4|4
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

@ Y=-A®BorY=AB+AB
@ 74AC11xxx : Product Available in Reduced-Noise Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram

1)
1A ) @ 4y
1B

2a & (6)

o 8 2y
9)

Zg (10) ® gy
(12)

4A (1)
)] >

RECOMMENDED OPERATING CONDITIONS

An exclusive-OR gate has many applications,
some of which can be represented better
by alternative logic symbols.

Exclusive OR

1 D>
o o>
N>

UNIT: ns

174

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

SN74|CD74 |CD74 | AC |SN74|CD74 | ACT
PARAMETER | MAXor MIN | TTL | LS | s |ALS | As | F (SN (BRI \ER7 ) A (S RT8EOTH AR T unim
Icc MAX 50 | 10 | 75 | 59 | 38 | 28 |0.02|0.04 | 004|004 002008004 ]| mA
Ton MAX 16 | 8 | 20 | 8 | 20 | 20| 4 | 4 | 4 |24 |24 | 24 | 24 [ mA
loc MAX 08 [ 04| 1[04 2 | | 4 | 4 | 4 | 24| 24| 24| 24| mA
SN74|CD74 LV | LV |Lve
PARAMETER | MAX or MIN |57 5P| AHC |AHCT| o0 | oy | S5y [uniT
Icc MAX 0.04 [008 [002 [002| - |002[001 | mA
Ton MAX 2 | 24 | 8 | 8 | 6 | 12 | 24 | mA
Tor MAX 24 | 24 | -8 | -8 | -6 | -12 | 24 | mA
SWITCHING CHARACTERISTICS
SN74|CD74 |CD74 | AC |SN74|CD74 | ACT
PARAMETER | INPUT | OUTPUT | MAXorMIN | TTL | LS | s [ALs [ As | F [SEL%[CAT8 CRTH AT ISTTE 1G0T AR
teL AorB Y MAX 23 | 23 [105| 17 | 75 |65 | 25 | 36 | 48 | 76 | 9 |10.8 | 96
or
teHL Y MAX 17 | 17 | 10 | 12 |65 |65 | 25 | 36 | 48 | 6.8 | 95 [ 108 | 9
teL AorB Y MAX 30 | 30 [105| 17 |65 | 8 | 25 | 36 | 48 | 76 | 9 |108 | 96
or
teHL Y MAX 22 | 22 [ 10 |10 | 7 |75 | 25 | 3 | 48 | 68 | 95 | 108 | 9
SN74|CD74 LV | v |Lve
PARAMETER | INPUT | OUTPUT | MAXorMIN |Seit |50RE | AHC [AHCT| o0 | ey | 5y
truinput Low [ Y MAX 10 (146 | 10 | 10 |165 | 10 | 46
r
tpHL Input Low ° Y MAX 105|146 | 10 | 10 | 165 | 10 | 46
truinput High | Y MAX 10 (146 | 10 | 10 |165 | 10 | 46
r
teHL Input High ° Y MAX 105|146 | 10 | 10 | 165 | 10 | 46




90 Logic Diagram

DECADE COUNTER Roz) 0
u o} —12q,
cka 14 K
K
FUNCTION TABLE 'y
BCD COUNT SEQUENCE BI-QUINARY e s
count OUTPUTS count OuTPUTS cks (1
" [ap oc 0 Oa ™ oa ap oc o8 LS
) L L L L ) L L L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L L H H 1
4 L H L L 4 L H L L 1 le
5 L H L H 5 H L L L J Ok Qc
6 L H H L 6 H L L H K
7 L H H H 7 H L H L K
8 H L L L 8 H L H H
9 H L L H 9 H H L L Q
RESET/COUNT
FUNCTION TABLE s ol gy
RESET INPUTS OUTPUTS K
RO1) RO) R9(1) R92) [Gp Qc QB Qa R 0l
H H L X L L L oL Roqty 2
H o OH X L |L L L L Foa) m
X X H H |H L L H @
X L X L Count
L X L X Count
L X X L Count
X L L X Count
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAX or MIN | TTL | LS |UNIT
lcc MAX 39 15 | mA
lon MAX -08 | -04 | mA
lou MAX 16 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | TTL | LS
A QA 32 32
fmax B 6 MIN T 6
A 15 15
tw B MIN 30 30
RESET 15 30
RESET
tsu INACTIVE MIN 25 25
tPLH 16 16
tPHL A 0A MAX 18 18
tPLH 48 48
tPHL A OD MAX 50 | 50
tPLH 16 16
tPHL B 08 MAX 21 21
tPLH 32 | 32
tPHL B ac MAX 35 35
tPLH 32 | 32
tPHL B ac MAX 35 35
tPHL Setto 0 Any MAX 40 40
tPLH QA, QD 30 | 30
ey Setto 9 0B, 0C MAX 20 a0
UNIT fmax : MHz, other : ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 175

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DIVIDE-BY-12 COUNTERS

FUNCTION TABLE
OUTPUTS
COUNT @ Oc Os Oa
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 H L L L
7 H L L H
8 H L H L
9 H L H H
10 H H L L
1 H H L H
RESET INPUTS OUTPUTS
R01) ROz | Gp Qc Qs Qa
H H L L L L
L X COUNT
X L COUNT

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXor MIN | TTL | LS [UNIT
lcc MAX 39 15 | mA
loH MAX -0.8 | -0.4 | mA
lou MAX 16 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN | TTL | LS
A QA 32 32
fmax B ® MIN o 6
A 15 15
tw B MIN 30 30
RESET 15 30
RESET
tsu INACTIVE MIN 25 25
tPLH 16 16
tPHL A oA WA 18 18
tPLH 48 | 48
tPHL A oo WA 50 50
tPLH 16 16
tPHL B o8 WA 21 21
tPLH 16 16
tPHL B ac WA 21 21
tPLH 32 | 32
tPHL B oo WA 35 | 35
tPHL Setto 0 Any MAX 40 40

UNIT fmax : MHz, other : ns

176
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4-BIT BINARY COUNTERS

FUNCTION TABLE
OUTPUTS
COUNT T ac Qs QA
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
1" H L H H
12 H o OH L L
13 H H L H
14 H H H L
15 H_ H H H
RESET INPUTS OUTPUTS
RO(1)_RO(2) Gp Gc G Qa
H H L L L L
L X COUNT
X L COUNT

RECOMMENDED OPERATING CONDITIONS

CKA

Cl

Logic Diagram

ke (e

@1

Fogy ] -
Rozy 221

CD74 [CD74
PARAMETER | MAX or MIN | TTL | LS He | HeT UNIT
lcc MAX 39 15 | 0.16 | 0.16 | mA
lon MAX -08 | -04 | -4 -4 | mA
lou MAX 16 8 4 4 mA
SWITCHING CHARACTERISTICS
PARAMETER |  INPUT OUTPUT | MAXorMIN | TTL | Ls [CD74|CD74
HC | HCT
A QA 32 32 20 20
fmax B B MIN 6 | 16 | 20 | 20
A 15 [ 15 [ 24 [ 2
tw B MIN 30 30 24 24
RESET 15 30 24 24
RESET -
tsu INACTIVE MIN 25 25 -
tPLH A A MAX 16 16 38 51
tPHL 18 18 38 51
tPLH 70 70 - 87
tPHL A ap MAX 70 70 - 87
tPLH B a8 MAX 16 16 4 51
tPHL 21 21 4 51
tPLH B ac MAX 32 32 56 69
tPHL 35 35 56 69
tPLH B a MAX 51 51 74 87
tPHL 51 51 74 87
tPHL Setto 0 ANY MAX 40 40 -

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIER

@ Perform Fixed-Rate or Variable-Rate Frequency Division
@ Typical Maximum Clock Frequency: 32MHz

Logic Diagram

ENABLE
INPUT (1)
HD { ENABLE
:)JJTPUT
[yl
aa[ Tl [e! Q Q f
G Qa G Qp| (| G Qe G Gf
DT T T T
Qa! Qopy Qe QF
CLEAR CLEAR CLEAR CLEAR
CLEAR _ (13) N [
© K
cLock
STROBE » - s o
(10) RATE (C] RATE @ RATE as RATE as RATE (U] RATE @
INPUT BS INPUT B4 INPUT B3 INPUT B2 [l NPUTBI [[ weureo ]
(12) (6)
UNITY/CASCADE Youreut
INPUT ®)
ZouTPuT
178
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FUNCTION TABLE

INPUTS OUTPUTS
LOGI LEVEL OR
BINARYRATE |\ UMBEROF | UNITY/ | NUMBER OF PULSES
CLEAR |ENABLE|STROBE| F E D C B A | CLOCK PULSES |CASCADE| Y | Z [ ENABLE
H X H [X X X XXX X H L|H H
L L L [rrcocoee 64 H L[H 1
L L L |LLLLLH 64 H 11 1
L L L |LLLLHL 64 H 2|2 1
L L L |LLLHLL 64 H 4|4 1
L L L o JLLHLLL 64 H 8|8 1
L L L o JLHLLLL 64 H 16 | 16 1
L L L |HLLLLL 64 H 32| 32 1
L L L |[HHHHHH 64 H 63 | 63 1
L L L [HHHHHH 64 L H |63 1
L L L [HLHLLL 64 H 40 | 40 1
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAX or MIN | TTL |UNIT
Icc MAX 120 | mA
lon MAX 16 | mA
lou MAX -0.4 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN | TTL
fmax A QA MIN 25
tw CLK MIN 20
CLR MIN 15
tsu | Positive MIN 25
Negative MIN 0
th Positive MIN 0
Negative MIN 20
tPLH MAX 20
ENABLE ENABLE
tPHL MAX 21
tPLH MAX 18
STRB z
tPHL MAX 23
tPLH MAX 39
CLK Y
tPHL MAX 30
tPLH MAX 18
CLK z
tPHL MAX 26
tPLH MAX 10
RATE z
tPHL MAX 14
tPLH UNITY M MAX 14
Py /CAS MAX 10
tPLH MAX 30
STRB Y
tPHL MAX 33
tPLH MAX 30
CLK ENABLE
tPHL MAX 33
tPLH Y MAX 36
CLR
tPHL Z MAX 23
tPLH MAX 23
RATE Y
tPHL MAX 23
IHINIT  fmav * MH7 athar * ne

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL J-K FLIP-FLOPS WITH CLEAR

Logic Diagram

L

— D

J F K

ol

?
CLK
Q—:v s Q
L
* CLR
K J
CLK

180 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLES
107

INPUTS OUTPUTS
CLEAR _CLOCK J K Qa a
L X X X L H
H I L L Qo Qo
H iyl H L H oL
H N L H L H
H T H H TOGGLE

'LS107A,'HC107

INPUTS OUTPUTS
CLEAR _CLOCK J K Q a
L X X X L H
H | L L Qo Qo
H i H L H L
H i L H L H
H i H H TOGGLE
H H X X Qo Qo

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74
PARAMETER MAX or MIN TTL LS He He HeT UNIT
lcc MAX 20 6 0.04 | 0.08 | 0.08 | mA
lon MAX -04 | -0.4 -4 -4 -4 mA
lou MAX 16 8 4 4 4 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74
PARAMETER INPUT 0ouUTPUT MAX or MIN TTL LS HC He He
fmax MIN 15 30 25 20 19
tw CLK H MIN 20 20 20 -
CLK L MIN 47 - 20 -
[ MIN - - 2% | 27
TR L(orR) MIN 25 | 25 | 20 | 25 | 36
tsu J, K MIN 0 20 25 30 30
CLR INACTIVE MIN 0 25 | 25 -
th MIN 0 0 0 3 5
tPLH —_— = a MAX 25 20 39 47 57
CLR (or R]
e for R} a MAX W0 | 20 | 39 | 471 | 57
tPLH LK Q MAX 25 20 32 -
tPHL Q MAX 40 20 32 -
tPLH = MAX - = 51 65
cp Q
tPHL MAX - = 51 65
tPLH o MAX - = 51 60
tPHL MAX - = 51 60

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

Logic Diagram

=

182 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUTS
PRESET CLEAR  CLOCK __J K Qa_a
L H X X X H L
H L X X X L H
L L X X X Ht HE
H H t L oL L H
H H t H L TOGGLE
H H t L H Qo Qo
H H t H H H L
H H L X X Qo Qo

+ The output levels in this configuration are not guaranteed to
meet the minimum levels for Vo Furthermore, this
configuration is nonstable; that is, it will not persist when
either PRE or CLR returns to its inactive (high) level.

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74 | CD74 | CD74
PARAMETER MAX or MIN TTL LS ALS | AS F He He wer | ac | act UNIT
lcc MAX 15 8 4 17 17 0.04 | 0.08 | 0.08 | 0.08 | 0.08 [ mA
lon MAX -08 | -04 | -04 -2 1 -4 -4 -4 -24 -24 mA
lou MAX 16 4 8 20 20 4 4 4 24 24 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74 | CD74 | CD74
PARAMETER INPUT ouTPUT MAX or MIN TTL LS ALS | AS F HC He Her | ac | AcT
fmax MIN 25 25 34 105 90 25 25 19 100 100
tw CLK H MIN 20 | 25 [ 145 | 4 4 20 - -
CLK L MIN 20 - (14555 [ 5 20 - -
CP MIN - - - - 24 27 5 5
PRE L MIN 20 [ 25 [ 15 4 4 25 - -
CIRL MIN 20 [ 25 [ 15 | 4 ES - -
R MIN - - - - 24 36 4.5 5.5
tsu J, K MIN 10 25 15 5.5 3 25 - -
PRE, CLR MIN 10 - 10 2 2 6 - -
U, Kto CP MIN - - - - 30 | 30 | 55 | 55
th MIN 6 5 0 0 1 0 3 5 0 1
tPLH PRE Q MAX 15 25 13 8 8 58 - -
tPHL a MAX 35 40 15 105 | 10.5 58 - -
tPLH R a MAX 15 25 13 8 8 58 - -
tPHL Q MAX 25 40 15 105 | 10.5 58 - -
E — - N
PLH CLK 2a MAX 16 25 16 9 8 44
tPHL MAX 28 40 18 9 9.2 44 - - -
E — - - - - . .
PLH o a MAX 51 65 10.3 | 10.3
tPHL MAX - - - - 51 65 10.3 | 10.3
E — - - - - - . .
PLH o a MAX 51 60 10.3 | 10.3
tPHL MAX - - - - 51 60 10.3 | 10.3
tPLH = = MAX - - - - 47 57 122 | 12.2
R Q.0
tPHL MAX - - - - 47 57 122 | 12.2
UNIT fmax : MHz, other : ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 183

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

Logic Diagram

184
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FUNCTION TABLE

INPUTS

OUTPUTS

Q
]
2|
3l

A1l A2

@
)

Q

Q

Xre e IXXrrXxXIX
FXTeermXXXXIX

> > ITTITTTIxxxr|m

ITIIIII~> I XrXXO
ITIITITI->TI—>Tr XXX

See explanation of function table on page
 These lines of the functional tables assume that the indicated
steady-state conditions at the A and B inputs have been

set up long enough to complete any pulse started before the set up

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74 | CD74 | CD74 | LVC
PARAMETER | MAXorMIN | Ls | s | ALs | F | °pd% | Bpe® | Berd i Bt | Bt B funim
Icc MAX 6 25 | 45 | 19 [0.04 [ 008 [ 008|008 0.08] 001 | mA
ToH MAX 04 | 1 [ 04 N EREEEAEEED
o MAX 8 20 8 20 | 4 4 4 2% | 24 | 24 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74 | LVC
PARAMETER INPUT OUTPUT MAXorMIN | LS | s | ALs | F | Splt Rt SR B
fmax MIN 30 [ 80 [ 30 [100 [ 20 [ 20 [ 20 [ 150
tw PRE, CIR MIN 2% | 8 0 | 5 | 25 | 24 | 27 -
CLK H MIN 20 | 6 |165]| 5 | 25 - - |33
CLK L MIN - |65 [165] 5 | 25 - - |33
[ MIN - - - - - % | 2 -
tsu DATA MIN 0 | 7 22 | 5 | 25 | 24 | 24 | 23
PRE INACTIVE MIN 25 - 20 5 25 - - 2.4
CLR INACTIVE MIN 20 - 20 5 25 - - 2.4
th MIN 0 0 0 0 0 0 3 |07
e BRE or TR Qo MAX 0 | 7 15 | 75 | 41 - - | 48
P MAX 0 | 7 18 | 75 | 41 - - | 48
tpLH oIk Qo MAX 0 | 7 15 | 75 | 31 - - | 59
P MAX 0 | 7 19 | 75 | 31 - - | 59
tpLH > Qo MAX - - - - - 53 | 53 -
P MAX - - - - - 53 | 53 -
tpLH 3 Qo MAX - - - - - e | a8 -
P MAX - - - - - e | a8 -
tpLH 7 Qo MAX - - - - - 54 | 56 -
P MAX - - - - - 54 | 56 -

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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121 Logic Diagram

MONOSTABLE MULTIVIBRATOR D e
@ Internal Timing Resistors (2kQ) e A—L g
@ Programmable Output Pulse Width with
Rext/Cext: 40ns to 28s ® 4
Al (©) ,
az- & b1 g
o g8
FUNCTION TABLE
(10
INPUTS OUTPUTS ; Cext
A A2 B Q Q@ Rint = 2 kQ NOM
L X H L H
X L H Lt Ht
X X L Lt Ht NOTES: 1. An external capacitor may be connected between Cext (positive) and Rext/Cext-
H H X Lt Ht 2. To use the internal timing resistor, connect Rint to V. For improved pulse width
H 1 H pia i accuracy and repestability, connect an external resistor between Reyt/Cext and
' H H o VG with Rint open-circuited.
I} 4 H i R
L X t L
X L 1 g

See explanation of function table on page
 These lines of the functional tables assume that the indicated
steady-state conditions at the A and B inputs have been
set up long enough to complete any puise started before the set up.

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN TTL | UNIT

lcc MAX 40 mA
lon MAX -0.4 | mA
lou MAX 16 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN TTL
tw (IN) MIN 50
tPLH A 70

Q MAX
PHL B 80
" —
PLH A 1 MAX 55
PHL B 65
UNIT: NS

186 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



122

RETRIGGERABLE MONOSTABLE
MULTIVIBRATORS WITH CLEAR

@ Retriggerable for Very Long Output Pulse, Up to
100% Duty Cycle
@ Internal Timing Resistors (5k<2)

FUNCTION TABLE

INPUTS

OUTPUTS

A1

]
Q
m
>|
ol

A2

@
)
o

FeeIXXrrXXIX

X

> > ITTITTITIXXXr

X T ermmXXXXIX

IIIIII~> I XrXXO

L

IIITII->TI—>TrxXXX

See explanation of function table on page
+ These lines of the functional tables assume that the indicated
steady-state conditions at the A and B inputs have been
set up long enough to complete any pulse started before the set up.

RECOMMENDED OPERATING CONDITIONS

Al
A2

B1
B2

Logic Diagram

CLR

PARAMETER | MAXorMIN | TTL | LS | UNIT
loc MAX 66 | 11 | mA
Ton MAX 08 | -04 [ mA
o MAX 16 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT oUTPUT MAXorMIN [ TTL | LS
tw MIN 40 [ 40
A 33 [ 33
tPLH B Q MAX % m
A = 40 45
tPHL B Q MAX 35 %6
L CLEAR g MAX 2| 2
tPHL Q 40 45
UNIT: NS

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Rint is nominally 10 kW for '122 and 'LS122

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

Rext/Cext
Rint

Cext
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123 Logic Diagram

DUAL RETRIGGERABLE MONOSTABLE
MULTIVIBARATORS WITH CLEAR

Rext/Cext
Cext
@ Retriggerable for Very Long Output Pulse, Up to e

100% Duty Cycle 3

FUNCTION TABLE
INPUTS OUTPUTS
CLEAR | A(A) B Qa Q@
L X X L H
X H X Lt Ht
X X L Lt Hf
H L B L
H 4 H L
1 L _H T

See explanation of function table on page
+ These lines of the functional tables assume that the indicated
steady-state conditions at the A and B inputs have been
set up long enough to complete any pulse started before the set up.

RECOMMENDED OPERATING CONDITIONS

CD74 | CD74 Lv Lv
PARAMETER MAX or MIN TTL LS we | Her AHC [ AHCT 3V 5V UNIT
lcc MAX 66 20 0.16 | 0.16 | 0.65 [0.975 | 0.28 | 0.65 | mA
lon MAX -08 | -0.4 -4 -4 -8 -8 -6 -12 mA
lou MAX 16 8 4 4 8 8 6 12 mA
SWITCHING CHARACTERISTICS
CD74 | CD74 Lv Lv
PARAMETER INPUT OUTPUT MAX or MIN TTL LS He | Her AHC | AHCT 3V 5V
tw MIN 40 40 30 30 5 5 5 5
o A(A) a MAX 33 33 90 - 16 12 21.5 16
B 28 44 90 - 16 12 21.5 16
- A(A) ol MAX 40 45 96 - 16 12 21.5 16
B 36 56 96 - 16 12 21.5 16
1 SIEAR -
PLH CLEAR (_l MAX 27 27 65 13 14 22 13
tPHL (R) Q 40 45 65 - 13 14 22 13

UNIT: NS

188 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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DUAL VOLTAGE-CONTROLLED OSCILLATORS WITH ENABLE INPUTS
@ Frequency Spectrum: THz to 60MHz

@ Typical fmax: 85MHz
@ Typical Power Dissipation: 525mW

Block Diagram

2 1
1 FREQUENCY CONTROL L FREQCONT 2 FREQUENCY CONTROL L FREQCONT
3 14)
1rance 2] rne @ 2rance M rne (10)

@ Y — 1y (12) Y |— 2y

1 Cext Cext 2 Cext — Cext
5) 13)

1 Cext ® Cext EN 2 Cext u Cext EN

_ (6) _ (11) |
1G ENABLE 2G ENABLE

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN S UNIT

Icc MAX 150 mA
lon MAX -1 mA
lou MAX 20 mA

SWITCHING CHARACTERISTICS

PARAMETER MAX or MIN N

fo MIN 60
UNIT: NS

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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QUADRUPLE BUS BUFFER GATES WITH THREE-STATE OUTPUTS

®Y=A

Logic Diagram

— 1 __ 10

10E 30E

12 LI 3A 9 8 3y

__ 4 13

20E 40E

5 6 12 1

2A > 2y 4A 1> ay

RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | SN74 | CD74 | SN74 | SN64
PARAMETER | MAXorMIN | TTL | LS F e | he | et | wer | Ber | Bor | ABT | UNIT
loc MAX 54 | 20 | 40 [o0.08 [016 008 [016] 49 [ 49 [ 30 [ mA
ToH MAX 52 | 26 | -15 | 6 6 6 6 | -15 | 15 | 32 [ mA
Tou MAX 16 | 24 | 64 6 6 6 6 64 | 64 | 64 | mA
LVTH LV | W |Lve
PARAMETER | MAXorMIN | =3," | AHC [AHCT| o0 | & | T [ALVC | UNIT
loc MAX 7 [ 004 [ 002 002002001001 | mA
Ton MAX 32 | 8 -8 8 | 16 | 24 | 24 | mA
o MAX 64 8 8 8 16 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74 | CD74 | SN74 | SNG4
PARAMETER INPUT OUTPUT MAXorMIN | TTL | LS F ne | e | Wer | wer | Ber | BeT | ABT
teLH A v MAX 13 | 15 [ 65 [ 30 [ 30 [33 [38 [57] 6 4.9
tPHL MAX 18 [ 18 8 30 [ 30 [ 33 [3 [77] 8 4.9
[ MAX 17 | 20 |85 [ 30 [ 38 [ 35 [ 38 [103]11.1] 59
tezL 3 v MAX 25 | 25 9 30 [ 38 | 35 [ 38 | 117 [128] 68
tpHz MAX 8 20 6 30 [ 38 | 33 [ 42 | 89 [ 94|62
tpLz MAX 12 [ 20 6 30 [ 38 | 33 [ 42 |86 [ 99 |62
LVTH LV | v | Le

PARAMETER INPUT OUTPUT MAXor MIN | =30 | AHC [ AHCT | oo | oy | 5y [ALVe
tPLH A v MAX 35 | 85 [ 85 | 13 [ 85 | 48 | 238
tPHL MAX 39 [ 85 [ 85 | 13 [ 85 | 48 | 238
tezH MAX 4 8 8 13 8 54 | 35
tezL 3 v MAX 4 8 8 13 8 54 | 35
[ MAX 45 [ 10 [ 10 [ 15 [ 10 [ 46 | 4
[ MAX 45 [ 10 [ 10 [ 15 [ 10 [ 46 | 4
UNIT: NS

190

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




126
QUADRUPLE BUS BUFFER GATES WITH THREE-STATE OUTPUTS

®Y=A

Logic Diagram

10e ! 30 10
1A 2 > 3 vy 3 2 > 8 gy
208 4 a0e 13
12 11
o -2 > & oy 4A > ay
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | CD74 | SN74 | SN64 LVTH

PARAMETER MAX or MIN TTL LS F He He wer | BeT | BCT ABT 3V UNIT
lcc MAX 62 22 48 0.08 | 0.16 | 0.16 51 51 30 7 mA
lon MAX -5.2 -2.6 -15 -6 -6 -6 -15 -15 -32 -32 mA
lou MAX 16 24 64 6 6 6 64 64 64 64 mA

Lv Lv LvC

PARAMETER MAX or MIN | AHC [ AHCT 3v 5V 3V ALVC | UNIT
lcc MAX 0.04 | 0.02 | 0.02 | 0.02 | 0.01 0.01 mA
loH MAX -8 -8 -8 -16 -24 -24 mA
lou MAX 8 8 8 16 24 24 mA
SWITCHING CHARACTERISTICS

SN74 | CD74 | CD74 | SN74 | SN64 LVTH

PARAMETER INPUT ouTPUT MAX or MIN TTL LS F He He et | et | BeT ABT 3V
tPLH A v MAX 13 15 7 30 30 36 6.3 6.3 6.3 3.8
tPHL MAX 18 18 8.5 30 30 36 7.4 7.4 5.7 3.9
tPzH MAX 18 25 8.5 30 38 38 7.9 7.9 6.5 5.4
tPzL 6 v MAX 25 35 8.5 30 38 38 105 | 105 [ 65 5.2
tPHZ MAX 16 25 7.5 30 38 42 10 10 6.8 3.8
tPLz MAX 18 25 8 30 38 42 123 | 123 | 6.7 5.5

PARAMETER INPUT ouTPUT MAXorMIN | AHC |AHCT | BV | LV 1 LVE i ye

5V 3v 3V

tPLH A M MAX 8.5 8.5 8.5 13 4.7 3.1
tPHL MAX 8.5 8.5 8.5 13 4.7 3.1
tPZH MAX 8 8 8 13 5.7 3.3
tzL 6 M MAX 8 8 8 13 5.7 3.3
tPHZ MAX 10 10 10 15 6 3.7
tPLz MAX 10 10 10 15 6 3.7
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 191

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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50-C2 LINE DRIVERS

®Y=A+B

RECOMMENDED OPERATING CONDITIONS

—ED S

Logic Diagram

PARAMETER MAX or MIN TTL | UNIT
lcc MAX 57 mA
lon MAX -42.4 | mA
lou MAX 48 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT 0oUTPUT MAX or MIN TTL
tPLH A B MAX 9
tPHL A B MAX 12
UNIT: ns
132 Logic Diagram
QUADRUPLE 2-INPUT POSITIVE-NAND
SCHMITT TRIGGERS
@® Y=AB
RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74 Lv Lv

PARAMETER MAX or MIN TTL LS S| HC He HCT AHC | AHCT 3V 5V UNIT
lcc MAX 40 14 68 0.02 | 0.04 | 0.04 | 0.02 | 0.02 | 0.02 | 0.02 mA
lon MAX -08 | -0.4 = -4 -4 -4 -8 -8 -6 -12 mA
lou MAX 16 8 20 4 4 4 8 8 6 12 mA
SWITCHING CHARACTERISTICS

SN74 | CD74 | CD74 Lv Lv

PARAMETER INPUT OUTPUT MAX or MIN TTL LS S HC He HeT AHC | AHCT v 5V
tPLH A B MAX 22 22 10.5 31 38 50 n 10 17.5 n
tPHL A B MAX 22 22 13 31 38 50 n 8 17.5 n
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




133 Logic Diagram
13-INPUT POSITIVE-NAND GATES A -
2
B
@ Y = AeBeCeDoEsFsGeHelo oK oM c =2
4
D
5
E
£ 8
9
7
G o—— v
10
H
1"
I
12
J
13
K
L 14
RECOMMENDED OPERATING CONDITIONS w1
PARAMETER | MAXorMIN | § | ALs | SN | uniT
Icc MAX 10 | 034 | 0.02 | mA
oK MAX |04 | 4 | mA
oL MAX 2 | 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT oUTPUT MAXorMIN | 8 | ALS 8354
tPLH Ato M Y MAX 6 1" 38
tPHL Ato M Y MAX 7 25 38
UNIT: ns
136 Logic Diagram
1A
QUAD EXCLUSIVE-OR ") >—
GATES WITH OPEN-COLLECTOR OUTPUTS
R 28
® Y=-A®B=AB+AB
3A
3y
3B
FUNCTION TABLE
4A 4Y
INPUTS OUTPUT 4B
A B
L L L
L H H
H L H
H H L
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAXorMIN | TTL | LS [ ALS | AS | UNIT
lcc MAX 50 10 5.9 31 mA
Vo MAX 55 | 55 | 65 | 55 | V
lou MAX 16 8 8 20 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | TTL | LS | ALS | AS
tPLH AorB Y (Other Output = L) MAX 18 30 50 125
tPHL AorB Y (Other Output = L) MAX 50 30 15 71
tPLH AorB Y (Other Output = L) MAX 22 30 50 1.4
tPHL AorB Y (Other Output = L) MAX 55 30 15 10.7
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

193



137
3-TO-8 LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

@ Incorporates Two Output Enables To Simplify Cascading

Logic Diagram

=8 =
! L
L
*
¢ *—
11 13
Select B 2 | 2
— L
Inputs > -
L
12
} Y3
L
Data
] hd Outputs
)P v
L
o>
P °
| 10
] Y5
L
" | 9
Latch — 4 1 P! | Y6
Enable LE
} ’ Y7
— 5 L
Output G2
Enables 6
G1

194 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS
ENABLE SELECT ouTeuTs
LE Gt _G2({C B A[Y0 Y1 Y2 Y3 Y4 Y5 Y6 V7
X X H|X X X|H H H H H H H H
X L X|X X X|H H H H H H H H
L H L|L L L|]L H H H H H H H
L H L|L L H|/H L H H H H H H
L H L|LHL|H H L H H H H H
L H L|L HH|H H H L H H H H
L H L|H L L|JH H H H L H H H
L H L|H L H/H H H H H L H H
L H L|HHL|H H H H H H L H
L H L|HHH|H H H H H H H L
Depends upon the address previously applied
HoOH L XX X | e R Wiogic low.” v epp

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | LS | ALs | As | SNT#| CDI4 [ SNI& COT8 | yyir

HC HCT | HCT
lcc MAX 18 1 24 0.08 | 0.16 | 0.08 | 0.16 | mA
loH MAX -04 | -04 -2 -4 -4 -4 -4 mA
lou MAX 8 8 20 4 4 4 4 mA

SWITCHING CHARACTERISTICS

SN74 | CD74 | SN74 | CD74

PARAMETER INPUT ouUTPUT MAX or MIN LS ALS | AS HC He HeT | HeT
tPLH = MAX 24 20 12.5 48 54 48 57
tPHL ABC ¥ (Cor:Y) MAX 38 20 12.5 48 54 48 57
tPLH - = MAX 21 12 8 36 44 36 56
tPHL 62 vieorey) MAX 21 15 | 85 | 36 | 44 | 36 | 56
tPLH = MAX 21 17 10 36 44 36 53
tPHL &1 vieorey) MAX 21 15 9 36 [ 44 | 36 | 53
tPLH — = MAX 27 22 13.5 48 57 52 66
tPHL LE (CD74: LE) ¥ (Cor:Y) MAX 38 20 14 48 57 52 66
UNIT:ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 195

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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138
3-T0-8 LINE DECODERS/DEMULTIPLEXRS

@ 3 Enable Inputs to Simplify Cascading and /or Data Reception
@ 74AC11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram

15 vo

|

J}
v

Y1

Y2

Select B 2
Inputs

Y3

‘\:
v

Y4

Y5

G1

Y6

Enable — 4
Inputs

Q)
N
>

s]sjs[s]s]e

Y7

PYETYY
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FUNCTION TABLE

INPUTS OUTPUTS
ENABLE [SELECT
G1_G2'[C B A[Y0O Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H|XXX/HHHHHHHH
L X|XXX/HHHHHHHH
H L|LLL/LHHHHHEHEH
H L|LLH/HLHHHHEHEH
H LILHL/HHLHHHIHH
H LILHH/HHHLHHIHH
H LIHLL/HHHHLTHEHEH
H L|HLH/HHHHHLTHEH
H LIHHL/HHHHHHTLH
H LIHHH/HHHHHHHL
G2' = G2A-G2B

RECOMMENDED OPERATING CONDITIONS

sn7a | co7a | snza | cora | Ac
PARAMETER | MAXorMIN | LS | s | ALs | As | F | SNI#| COT4 | SNI4| COTE| AC | yyyr
oo MAX 10 | 74 | 10 | 20 | 20 | 0.08 | 016 | 0.08 | 016 | 0.04 | mA
Ton MAX 04| 0 |04 2 | 0 | 4 | 4 | 4| 4| | m
oo MAX 5 | 20 | 8 | 20 |20 | 4 | 4 | 4 | 4 | 2 |mA
cD74 | ACT | CD74 w | w | e
PARAMETER | MAXorMiN | CD74 [FACT | COT4 | e | et | LY | LV ] LYE | yyir
oo MAX 016 | 0.04 | 0.16 | 0.04 | 0.04 | 0.02 | 0.02 | 001 | mA
Ton MAX o0 | 28 | 24 | 8 | 8 | 6 | 12| 2 | mA
Tor MAX 2 |28 | 2% | 8 | 8 | 6 | 12 | 24 | wA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74 | CD74 | AC
PARAMETER INPUT OUTPUT | MAXorMIN | Ls | s | Als | as | £ |SNI#| CDI4 | SN74 ) COTA | AC
Cm nC e MAX 27 | 12 | 22 | 0 | 85 | 45 | a5 | 45 | 55 | 81
N MAX 39 | 12 | 18 | 95 | 9 | 45 | 45 | 45 | 53 | 88
r — _ E .
o - e MAX % | 11 | 77 | 75 | 8 | 39 | 53 | 42 | 53 | 83
N MAX 3 | 11 | 17 | 85 | 75 | 39 | 53 | 42 | 53 | 83
r - .
o o e MAX % | 11 | 77 | 10 | 9 | 39 | 53 | 42 | 53 | 75
N MAX 3 | 11 | 77 | 10 | 85 | 39 | 53 | 42 | 53 | 77
co7a | AcT | co7a W | w | we
PARAMETER INPUT ouTPUT | mAXormin | CRZ4 | ACT COTE | apc |ancT| LV | LY | LY
C - MAX T |98 | 12 [ 115 | 138 | 18 | 115 | 67
P AB,C Y (CD74Y ) 9.8 S| 18 118 5|6
. MAX T |97 | 12 | 15| 13 | 18 | 115 | 67
C — - MAX 1 9 | 105 | 115 | 12 | 18 | 115 | 6
i > - 0 | 89 | 105 | 115 0 5| 65
L MAX 10 | 89 | 105 | 115 | 12 | 18 | 115 | 65
C - MAX T [ 93 | 11 | 115 | 115 | 185 | 115 | 5.
i o - 93 5 | 115 | 185 | 115 | 58
. MAX T | 98 | 11 | 115 | 115 | 185 | 115 | 58
UNIT: s

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL 2-TO-4-LINE DECODERS/DEMULTIPLEXERS

@ Incorporate Two Enable Inputs to Simplify Cascading and /or Data Reception
@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram

13

2B

=D

& [> DC 5

)

w1 [ [ :
RETN ORI W 5% B,

=D

25— c{> :)c 1

; Sl

3 D

D> [T
>
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FUNCTION TABLE

INPUTS OUTPUTS
ENABLE |SELECT
G B A|Y0 Y1 Y2Y3
H X X|H HHH
L L LIL HHH
L L HHLHH
L H LIHHLH
L H H{H H H L

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | SN74 | CD74 | CD74 | ACT | CD74
PARAMETER MAX or MIN LS S ALS HC He et | et | Ac n ACT UNIT
lcc MAX 1" 90 13 0.08 | 0.08 | 0.08 | 0.16 | 0.16 | 0.08 | 0.16 | mA
lon MAX -0.4 1 -0.4 -4 -4 -4 -4 -24 -24 -24 mA
lou MAX 8 20 8 4 4 4 4 24 24 24 mA
Lv Lv Lvc
PARAMETER MAX or MIN | AHC [ AHCT 3V 5V 3V UNIT
lcc MAX 0.04 | 0.02 - 0.02 | 0.01 mA
low MAX -8 8 -6 -12 -24 mA
lou MAX 8 8 6 12 24 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74 | CD74 | CD74 | ACT | CD74

PARAMETER INPUT ouUTPUT MAX or MIN LS S ALS HC He HeT | HeT | AC " ACT
P AorB Y (CD74: ) MAX 29 | 12 | 14 | 4 | a4 | 43 | 51 | 105 | 85 | 115
Pl AorB Y (CD7:Y) MAX 3 | 12 | 14 | 4 | a4 | 43 | 51 | 105 | 85 | 115
P G Y (CD7:Y) MAX 24 | 8 | 14 | 4 | 41 | 43 | 51 | 105 | 79 | 12
Pl G Y (CD7:Y) MAX 32 | 10 | 15 | 4 | 41 | 43 | 51 | 105 | 75 | 12

Lv Lv Lvc
PARAMETER INPUT OUTPUT MAX or MIN AHC | AHCT 3V 5V 3V
P AorB Y (€074 ) MAX 105 | 105 | 165 | 105 | 62
P AorB Y (CD74:Y) MAX 105 | 105 | 165 | 105 | 62
tPLH G Y (CD74: Y) MAX 95 | 95 [ 145 | 95 [ 47
tPHL G Y (CD74: Y) MAX 95 | 95 [ 145 | 95 [ 47
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL 4-INPUT POSITIVE-NAND
50-Q LINE DRIVERS

@ Y=ABCD

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN S UNIT

Icc MAX 44 mA
loH MAX -40 mA
lou MAX 60 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN S
tPLH MAX 6.5
A /B CD Y
tPHL MAX 6.5
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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BCD-TO-DECIMAL DECODERS/DRIVERS FOR LAMPS, RELAYS, M0OS

@ Sink-Current Capability: 80mA
@ Low Power Dissipation (SN74LS): 35mW (typ)

Logic Diagram

(1)
15 — OUTPUT 0
INPUTA( ) @
:)o—OUTPUH
[ &
! 3)
OUTPUT 2
[ &
D (4)
INPUT B (14 O re OUTPUT 3
(5)
OUTPUT 4
[ &
13 © OUTPUT 5
INPUT C ch ¢ ¢
()
OUTPUT 6
[ &
12 © OUTPUT 7
INPUT D ch ®
(10)
OUTPUT 8
(11)
— OUTPUT 9
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
Ne- ™5 |2puras A 0o 1 2 3 OETPusTsa 7 8 9
I B — R w h W h h W h h PARAMETER | MAXorMIN | TTL | LS | UNIT
1 L L L H H L H H H H H H H H
2 L L H L H H L H H H H H H H lec MAX 70 13 mA
I N I I Vo (0Ff) MAX | 15 | 15 | ma
5 L H L H H H H H H L H H H H
6 LohRoHo L HoH o HoH o H H L H o HOH SWITCHING CHARACTERISTICS
7 L H H H H H H H H H H L H H
8 H L L L H H H H H H H H L H
9 | H L L H|H H HHUHUHHHH.L PARAMETER | MAXorMIN | TTL | LS
H L H L H H H H H H H H H H
I R S I R R R R s M [ s [ 50
g H H L H H H H H H H H H H H tPHL MAX 50 50

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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10-TO-4 LINE PRIORITY ENCODER

Logic Diagram
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FUNCTION TABLE

INPUTS OUTPUTS

1 2 3 4 5 6 7 8 9| D C B A

H H H H H H H H H|H H H H

X X X X X X X X L|L H H L

X X X X X X X L H|L H H H

X X X X X X L H H|H L L L

X X X X X L H H H|H L L H

X X X X L H H H HIH L H L

X X X L H H H H H|H L H H

X X L H H H H H H|H H L L

X L H H H H H H H|/H H L H

L H H H H H H H H|H H H L
RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74

PARAMETER MAX or MIN TTL LS HC He HeT UNIT
lcc MAX 70 20 0.08 | 0.16 | 0.16 mA
loH MAX -08 | -04 -4 -4 -4 mA
lou MAX 16 8 4 4 4 mA
SWITCHING CHARACTERISTICS

SN74 | CD74 | CD74

PARAMETER MAX or MIN TTL LS HC He HeT
tPLH MAX 19 33 48 48 53
tPHL MAX 19 23 48 48 53
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-TO 3-LINE OCTAL PRIORITY ENCODERS

Logic Diagram

2 d EO

GS

A0

Al

A2

El

vvvgvv v
Y Y @

204 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUTS
El[0 1 2 3 4 5 6 7 |A2 Al AD|GS EO
H[X X X X X X X X|H H H|H H
L|{H H H H H H H H|H H H|H L
L{x X X X X X X L|L L L|L H
L{X X X X X X L H|L L H|L H
L{X X X X X L H H|L H L|L H
L{X X X X L H H H|L H H|L H
L{X X X L H H H H|H L L|L H
L{X X L H H H H H|H L H|L H
L{X L H H H H H H|H H L|L H
L{L H H H H H H H|H H H|L H
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN | TTL | Ls | SN | uniT
lcc MAX 60 20 0.08 | mA
lou MAX 16 8 4 mA
lon MAX -08 | -0.4 -4 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT | WAVEFORM | MAXormiN | TTL | Ls [ SNI4
tPLH 15 18 45
1t07 A0, A1 or A2 | In-phase output MAX
tPHL 14 25 45
Lt -of- 1 36 45
- Tto7 A0, Al or a2 | Outof-phase MAX 9
PHL output 19 29 45
Lt -of- 1 18 38
PLH 0to7 0 Out-of-phase MAX 0
PHL output 25 40 38
tPLH 55 48
Oto7 GS In-phase output MAX 20
tPHL 25 21 48
tPLH 15 25 49
E1 A0, A1 or A2 | In-phase output MAX
tPHL 15 25 49
tPLH 12 17 36
E1 GS In-phase output MAX
tPHL 15 36 36
tPLH 15 21 4
E1 EO In-phase output MAX
tPHL 30 35 4
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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1-OF-16 DATA SELECTOR

Logic Diagram

STROBE (9) I~
(ENABLE) 1>
£0 ®)
g1 2
e ©®
DATA 0
INPUTS ) )o—( ) outPUTS
DATA
SELECT
(BINARY)

206 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS
SELECT STROBE QUE’UT

D C B A G

X X X X H H
L L L L L E0
L L L H L B
L L H L L B2
L L H H L =)
L H L L L =
L H L H L =
L H H L L E6
L H H H L 7
H L L L L =]
H L L H L E9
H L H L L Ef0
H L H H L BT
H H L L L E2
H H L H L Ei3
H H H L L Ei4
H H H H L ET5

NOTES:

H = High Level, L= Low Level, X = irrelevant
EO, E1 ... E15 = the complement of the level of the

respective E in
DO, D1 ... D7 = the level of the D

ut
respective input

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN TTL | UNIT
Icc MAX 48 mA
lon MAX -08 | mA
lou MAX 16 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or MIN TTL
tPLH 35
A B, CorD w MAX
tPHL 33
tPLH ~ 24
Strobe G w MAX
tPHL 30
L EO thru E15 or 14
vy £0 thru D7 w MAX 20
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-TO-1 LINE DATA SELECTORS/MULTIPLEXERS

Logic Diagram

Do
1)
D1 3 b
1)
D2 2 h
1)
; p— N
D3
Inputs P
D4 15
1|
—
14 L
D!
) 1)
D6 13 .’—I_J
1)
b7 12 L
} )
Data
(binary)

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS

SELECT OUTPUTS
cC B A| G Y w
X X X| H L H
L L L L Do DO
L L H| L D1 DI
L H L L D2 D2
L H H L D3 D3
H L L] L D4 D4
H L H L D5 D5
H H L L D6 D6
H H H| L D7 D7

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74 | CD74 | CD74
PARAMETER | MAXorMIN | TTL | Ls | s |ALs | as | ¢ [SNI#|CD7¢ ) CO74 ) CDI4 | COT4 | yyir
e MAX 28 | 10 | 70 | 12 | 30 | 21 | 008 | 006 | 0.16 | 0.16 | 0.16 | mA
Ton MAX 08 | 04| 1 | 26| 5 | 1 | 6 | 4 | 4 | 24 | 24 | mA
Tor MAX B | 8 | 20 | 24 | 48 | 24 | 6 | 4 | 4 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
SN74 | D74 | CD74
PARAMETER INPUT ouTPUT MAXorMIN [ TTL | ts | s | ALs | As | F | ShI4)|COTH| CO
Cm 3 | 43 | 18 | 18 | 145 | 12 | 63 | %6 | 62
L ABorC Y MAX 3 | 30 | 18 | 24 | 15 | 9 | 63 | % | 62
Cm - % | 23 | 15 | 24 | 12 |95 | 63 | 62 | 65
L ABorC W (Co74: Y) MAX 30 | 32 |135| 23 | 12 | 75 | 63 | 62 | &5
Cm 20 | 32 | 165 | 10 | 105 | 75 | 49 | 51 | &7
L Do to D7 Y MAX 27 | 26 | 18 | 15 | 11 | 75 | 49 | 51 | &7
Cm - 1 | 21 | 13 | 15 | 65| 7 | 45 | 56 | 54
L Do to D7 W (Co74: Y) MAX 14 | 20 | 12 | 15 | 45 | 5 | 43 | 56 | 54
Cm = 3 | 42 | 12 | 18 | 14 [105 ] 32 | 22 | @
L 6 Y MAX 3 | 32 | 12 |19 | 11 |75 | 32 | 22 | @
Cm = - 2 | 4 | 7 |19 | 6 | 7 |2 | a4 | =
tPHL 6 W (Co74: Y) MAX 23 30 7 23 10 6 32 44 54
c74 | cD74
PARAMETER INPUT ouTPUT mAX or N | CD4 | CD74
tPLH ABorC M MAX 18.2 | 20.2
tPHL 18.2 | 20.2
E - 196 | 216
o ABorC W (CD74: V) MAX
tPHL 196 | 21.6
tPLH D0 to D7 M MAX 135 | 15.5
tPHL 135 | 15.5
E - 149 | 169
o D0 to D7 W (CD74: V) MAX
tPHL 149 | 16.9
tPLH g M MAX 12.2 | 121
tPHL 12.2 | 121
E = - 135 | 135
o g W (CD74: V) MAX
tPHL 135 | 13.5
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

Logic Diagram
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Data 1
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FUNCTION TABLE

SELECT INPUTS | DATA INPUTS STROBE |OUTPUTS
B A co c1 c2 c3 G Y
X X X X X X H L
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
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | CD74 | CD74 | CD74
PARAMETER MAX or MIN TTL LS S ALS | AS F He He Her | Ac | AcT UNIT
lcc MAX 60 10 70 14 33 20 0.08 | 0.16 | 0.16 | 0.16 | 0.16 | mA
lon MAX -08 | -04 -1 -26 -15 -1 -6 -4 -24 -24 mA
lou MAX 16 8 20 24 48 20 6 4 24 24 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74 | CD74 | CD74
PARAMETER INPUT oUTPUT MAX or MIN TTL LS S ALS | AS F HC He Her | ac | acT
tPLH MAX 18 15 9 10 7 8 35 44 51 13.3 18
tPHL DATA Y MAX 23 26 9 15 8 7.5 35 44 51 13.3 18
tPLH MAX 34 29 18 21 12.5 12 38 48 51 20 22
tPHL SELECT Y MAX 34 38 18 21 1" 10.5 38 48 51 20 22
tPLH MAX 30 24 15 18 1.5 [ 105 24 36 41 1.8 | 12.6
tPHL STROBE Y MAX 23 32 13.5 18 9 8 24 36 41 1.8 | 12.6
UNIT: ns
211

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4-LINE TO 16-LINE DECODER/DEMULTIPLEXER

Logic Diagram
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FUNCTION TABLE

INPUTS

OUTPUTS
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IIIIIIIIIIIIIICIIII|&
IIIIIIIIIIIIICIIIICI G
ITIIIIIIIIIIICIIIIII|O
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RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN TTL

ALS

SN74 | CD74
HC HC

CD74
HCT

UNIT

lcc MAX 56

23

0.08 | 0.16

0.16

mA

lon MAX -0.8

24

mA

lou MAX 16

-0.4

mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT ouTPUT

MAX or MIN

SN74
HC

CD74
HC

CD74
HCT

tPLH

A B, CD

Oto15
tPHL (CD74: YO to Y15)

MAX

45

45

tPLH
G1to G2

Oto15
tPHL (CD74: YO to Y15)

MAX

45

45

UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DECODERS/DEMULTIPLEXERS

@ Individual Strobes Simplify Cascading for Decoding or Demultiplexing Lager Words

@ Outputs: Totem Pole

STROBE (2)
1G

DATA
1

SELECT _(3)
B —D°

SELECT (13)
A —|>°

DATA
2C

STROBE (14)
2G

Logic Diagram

(7) OUTPUT
1Yo

T

:D°_6) OUTPUT

|| (5) OUTPUT
1v2

|| (4) OUTPUT
1Y3

(9) OUTPUT
2Y0

(10)OUTPUT
2Y1

— (11)OUTPUT
2Y2

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

_:D°_12) OUTPUT



FUNCTION TABLES

2-LINE TO 4-LINE DECODER OR
1-LINE TO 4-LINE DEMULTIPLEXER

INPUTS OUTPUTS
SELECT | STROBE | DATA
B A 1G. 1C_ [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
2-LINE TO 4-LINE DECODER OR
1-LINE TO 4-LINE DEMULTIPLEXER
INPUTS OUTPUTS
SELECT | STROBE | DATA
B A 2G 2C  |2Y0 2Y1 2Y2 2Y3
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

3-LINE TO 8-LINE DECODER OR
1-LINE TO 8-LINE DEMULTIPLEXER

INPUTS OUTPUTS
STROBE
SELECT orDATA |©@ () 2 @) @ () ©® @)

Ct B A G 2Y0 2Y1 2¥2 2Y3 1Y0 1Y1 1¥2 1Y3

X X X H H H H H H H H H

L L L L L HHHHHHH

L L H L H L H H H H H H

L H L L H H L H H H H H

L H H L H H H L H H H H

H L L L H H H H L H H H

H L H L H H H H H L H H

H H L L H H H H H H L H

H H H L H H H H H H H L
1 C =inputs 1C and 2C connected together
4G = inputs 1G and 2G connected together
RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN TTL LS ALS | UNIT
lcc MAX 40 10 13 mA
loH MAX -08 | -04 | -04 mA
lou MAX 16 8 8 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN TTL LS ALS
tPLH AorB 32 26 14

Y MAX
tPHL AorB 32 30 12
tPLH 1C 24 27 12
Y MAX

tPHL 1C 30 27 14
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DECODERS/DEMULTIPLEXERS

@ Individual Strobes Simplify Cascading for Decoding or Demultiplexing Lager Words
@ Outputs: Open-Collector

Logic Diagram

Strobe 1G

Data 1C

Select

vy

A13 >—CD—<

Data2C — >

— 14 | }
Strobe 2G

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

—D—
’_CD _D 4

1Y0

Y1

1v2

1Y3

2Y0

2Y1

2Y2

2Y3



FUNCTION TABLES

2-LINE TO 4-LINE DECODER OR
1-LINE TO 4-LINE DEMULTIPLEXER

INPUTS OUTPUTS
SELECT | STROBE | DATA
B A 1G. 1C_ [1Y0 1¥1 1¥2 1v3
X X H X |[H H H H
L oL 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
XX X L H H H H
2-LINE TO 4-LINE DECODER OR
1-LINE TO 4-LINE DEMULTIPLEXER
INPUTS OUTPUTS
SELECT | STROBE | DATA
B A 26 2C |2Y0 2v1 2v2 2v3
X X H X |[H H H H
LoL 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
3-LINE TO 8-LINE DECODER OR
1-LINE TO 8-LINE DEMULTIPLEXER
INPUTS OUTPUTS
STROBE
SELECT orDATA | @ () (@ @) @ () ©® (@
Ct B A Gt 2Y0 2Y1 2V2 2v3 1Y0 1V1 1¥2 1Y3
X X X H H H H H H H H H
L L oL L L HH H HH H H
L L H L H L H H H H H H
L H L L H H L H H H H H
L H H L H H H L H H H H
H L L L H H H H L H H H
H L H L H H H H H L H H
H H L L H H H H H H L H
H H H L H H H H H H H L
+ C =inputs 1C and 2C connected together
+G = inputs 1G and 2G connected together
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN TTL LS ALS | UNIT
lcc MAX 40 10 9 mA
lou MAX 16 8 8 mA
Vor MAX 5.5 5.5 5.5 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouUTPUT MAX or MIN TTL LS ALS
tPLH 2T 23 40 38
Py Y MAX
teHL 16 0r 26 30 [ 51 [ 2
tPLH AorB 34 46 55
Y MAX
tPHL AorB 34 51 25
tPLH 1C 27 48 50
Y MAX
tPHL 1C 33 48 23
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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QUAD 2-TO-1 LINE DATA SELECTORS/MULTIPLEXERS

Logic Diagram

Y

4
Do
] }
s —e—1 /
D1
| )}
D2 2 h
1)
] —1
D3
Inputs P
D4 15
]
= —
D5 14 b
1)
D6 13 L
1)
b7 12 L
1)
Data
(binary)

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS
STROBE SELECT A B output
H X X X L
L L L X L
L L H X H
L H X L L
L H X H H

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | SN74 | CD74

PARAMETER MAX or MIN | TTL LS N ALS | AS F He we | Her | met UNIT
lcc MAX 48 16 78 11 28 23 0.08 | 0.16 | 0.08 | 0.16 mA
loH MAX -08 | -0.4 -1 -0.4 -2 -1 -6 -4 -6 -4 mA
lou MAX 16 8 20 8 20 20 6 4 6 4 mA

CD74 | CD74 Lv LV LveE

PARAMETER MAX or MIN 'AC ACT AHC | AHCT 3V 5V 3V UNIT
lcc MAX 0.16 | 0.16 | 0.04 | 0.02 0.0.2 | 0.01 mA
lon MAX -24 -24 -8 -8 -6 -12 -24 mA
lou MAX 24 24 8 8 6 12 24 mA
SWITCHING CHARACTERISTICS

SN74 | CD74 | SN74 | CD74

PARAMETER INPUT OUTPUT MAXorMIN [ TTL | LS S ALS | AS F He we | Her | her
tPLH DATA M MAX 14 14 1.5 14 6 6.5 32 38 35 38
tPHL 14 14 6.5 12 5.5 7 32 38 35 38
tPLH STROBE M MAX 20 20 12.5 20 10.5 11 29 4 33 41
tPHL 21 21 12 13 7.5 7 29 4 33 41
tPLH SELECT M MAX 23 23 15 24 n 11 31 44 40 44
tPHL 27 27 15 17 10 8 31 44 40 44

CD74 | CD74 LV LV Lve

PARAMETER INPUT ouTPUT MAX or MIN AC ACT AHC | AHCT 3V 5V 3V
tPLH DATA M MAX 8.5 9.5 9.5 9.8 15 9.5 5.2
tPHL 8.5 9.5 9.5 9.8 15 9.5 5.2
tPLH STROBE M MAX 13.5 | 135 12 12 19.5 12 6.5
tPHL 13.5 | 135 12 12 19.5 12 6.5
tPLH SELECT M MAX 145 | 145 [ 11.5 12 19 11.5 6.8
tPHL 145 | 145 [ 11.5 12 19 11.5 6.8
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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QUAD 2-TO-1 LINE DATA SLECTORS/MULTIPLEXERS

@ Buffered Inputs and Outputs

1A

1B

2A

2B

3A

3B

4A

4B

Logic Diagram

1Y

2Y

11

10

3Y

14

13

12
4Y

15

L

414

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS
STROBE SELECT A B output
H X X X H
L L L X H
L L H X L
L H X L H
L H X H L

RECOMMENDED OPERATING CONDITIONS

SN74 | cD74 | CD74
PARAMETER | MAXorMIN | s | § [Als | as | F [ SNI4|CRT# | COT8 | yir
oo MAX 1 | 81 | 10 | 225 | 15 | 0.08 | 0.16 | 0.16 | mA
Ton MAX 04 | 1 | 04| 2 | A | 6 | 4 mA
Tor MAX 8 | 20 | 8 | 20 | 20 | 6 | mA

cn74 | cD72
PARAMETER | MAXormiN | 74 | COT8 | auc | ancT | uniT
Icc MAX 0.16 | 0.16 | 0.04 | 002 | mA
lon MAX -24 24 -8 -8 mA
lou MAX 24 24 8 8 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74

PARAMETER INPUT OUTPUT MAXorMIN | LS | s | Ats | As [ F | SNTH| CRT4 | CRIS
1
L AT » Ax 2 | 6 | 15 | 5 | 7 |32 | &2 | @
toH 5 | 6 | 8 | 45 | 45 | 32 | 42 | @2
1 B .
L STROBE » Ax 17 [ 115 | 18 | 65 | 7 | 29 | 48 | @8
toH 22 | 12 | 18 | 10 | 65 | 29 | 48 | 48
1 . ..
L seLeeT » Ax 20 | 12 | 18 | 95 | 95 | 31 | 45 | 45
toH 2 [ 12 | 18 [105] 7 | 31 | 45 | 45
PARAMETER INPUT oUTPUT MAX or MIN | CB74 | D741 pye | anct

AC | ACT
tPLH 8 9.2 9.5 9.8
toH DATA Y MAX 8 | 92 | 95 | 98
tPLH 1.9 | 124 12 12
toH STROBE Y MAX 19 |124 ] 12 | 12
tPLH 129 | 135 [ 11.5 12
toH SELECT Y MAX 129 | 135 | 115 | 12
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4-T0-16 LINE DECODER/DEMULTIPLEXER

Logic Diagram
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222 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

O860800856¢

10

1

12

13

14

> OUTPUTS




FUNCTION TABLE
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RECOMMENDED OPERATING CONDITIONS

UNIT

mA
mA

TTL

56
16

TTL

36
36
25
36

MAX or MIN

MAX

MAX

OUTPUT

ANY

ANY

MAX or MIN

MAX
MAX

INPUT

INPUT

STROBE

PARAMETER

Icc

lou

SWITCHING CHARACTERISTICS

PARAMETER

tPLH

tPHL

tPLH

tPHL

UNIT: ns

223

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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SYNCHRONOUS 4-BIT BINARY COUNTERS

@ Asynchronous Clear Function
@ Carry Output for n-Bit Cascading

Logic Diagram

oAb 2 c{>
10
ENT 4Dc {>o 15
ot 5 Reo
Enp 7
ckt
ok 2
K
eR { Yo

c LD
R

w1
G2
L> 1,21/1C3 | 4
G4

)

Qa
3D
4R

[l
G2
> 1,21/1C3
s

)

Qp

VJV
]

3D
4R
*—— M1
G2

>
L> 1,21/1C3
» >
4R
o

Qc

Y

M1
G2
>1,21/1C3
e
3D
L—d4r

Qp

Y

VL%VL
|

1 For simplicity, routing of complementary signals LD and CK is not shown on this overall logic diagram. The uses of these signals are shown
on the logic diagram of the D/T flip-flops.
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RECOMMENDED OPERATING CONDITIONS

UNIT fmax : MHz, other :

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

SN74 | CD74 | CD74 | CD74 | CD74 | LV | Lv
PARAMETER | MAXorMIN | TIL | Ls | At | As | ¢ |SNT#COI4 | CO74 | CDI4 ) COT4 | LV} LV | iy
e MAX 101 | 32 | 21 | 53 | 55 | 008 | 0.16 | 0.16 | 0.08 | 008 002 | mA
[ MAX 08 | 04| 04| 2 | 1 | 4 | 4 | 4 | 24 | 24 | 6 | 12 | mA
Tor MAX % | 8 | 8 | 20 | 20 | 4 | 4 | 4 |24 | 24 | 6 | 12 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74
PARAMETER INPUT OUTPUT | MAXorMIN [ TIL | s | ALs | As | F | SNI#| COT4 ) CO7e
fmax MIN % | 25 | 40 | 75 | 90 | 5 | 20 | 20
w CLOCK ™ % | 5| - | - | 7 |0 |2 |=a
CLEAR 20 | 20 | 15 | 8 | 5 | 20 | 30 | 30
tsu | INPUTA B, C,D 20 | 20 | 15 | 8 | 5 | 38 | 18 | 15
ENABLE, P, T N 20 | 20 | 15 | 8 | 15| 43 | 15 | 20
L0AD 2% | 20 | 15 | 8 | 115 | 3 | 18 | 18
CLEAR INACTIVE 0 | 5 | 0 | 8 31 | 20
th MIN 0 | 3 | 0 |0 | 2] o0 |3 |5
E 35 | 35 | 20 | 165 | 15 | 54 | 56 | 63
o CLOCK | RIPPLE CARRY MAX
L 35 | 35 | 20 | 125 | 15 | 54 | 56 | 63
E 25 | 22 | 15 | 7 | 95 | 51 | 56 | 59
o cLock ANY O MAX
L 29 | 27 | 20 | 13 | 11 | 51 | 56 | 59
E % | 14 | 13 | 9 | 85| 49 | 3% | 48
o ENABLET | RIPPLE CARRY MAX
L 1 | 14 | 13 | 85 | 85 | 49 | 3% | 48
ANY O MAX 38 | 28 | 24 | 13 | 13 | 53 | 63 | 75
4 CLEAR
i RIPPLE CARRY MAX B 23 | 125 | 115 | 5 | 63 | 15
co7a|co7a| v | L
PARAMETER INPUT OUTPUT | Maxormin [ CRT4| CDT& | LV LY
fmax MIN 103 | 91 | 50 | 85
w CLOCK a8 | 54 | 5 | 5
MIN
CLEAR a1 | 53 | 5 | 5
su | INPUTA B, C,D a4 | a4 | 65 | 45
ENABLE, P, T - 9 | ©
MIN
L0AD 53 | 53 | 95 | 6
CLEAR INACTIVE - 25 | 15
th MIN 0 | 0 | 1 | 1
E 152 | 152 | 235 | 14
o CLOCK | RIPPLE CARRY MAX
L 152 | 152 | 235 | 14
E 15 | 15 | 185 | 115
o cLock ANY @ MAX
L 15 | 15 | 185 | 115
e 94 | 98 | 18 | 115
ENABLET | RIPPLE CARRY MAX
L 94 | 98 | 18 | 115
ANY @ MAX 15 | 15 | 195 | 125
tPHL CLEAR
RIPPLE CARRY MAX 5| 5 | 19 | 12

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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SYNCHRONOUS 4-BIT BINARY COUNTERS

@ Synchronous Clear Function
@ Carry Output for n-Bit Cascading

Logic Diagram

[oAD 2 c{>
10
ENT 4DO {>c 15
[ ot RCO

Enp 2
ckt

CLK ———

R CK| [LD
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[

w1
G2
>1,21/1C3
s

1

Y

Qa
3D
4R

—[mi
G2
>1,21/1C3
Hes

1

Qs

Y

3D
4R

o— M1
G2

> >

._JI

> T
7 — L7, 21/1C3 1

Ues ac
o Do TD

ED—D

o %

Y

s L4
G2
o> 1,2T/1C3
s
3D
L d4r

"

Qp

Y

1For simplicity, routing of complementary signals D and CK is not shown on this overall logic diagram. The uses of these signals are shown
on the logic diagram of the D/T flip-flops.
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RECOMMENDED OPERATING CONDITIONS

SN74 | cp74 | CD74 | CD74 [ CD74 | WV | Lv
PARAMETER | MAXorMIN | TTL | 15 | s | Ats | as | ¢ [SNI4|COT8| GO CO74 | COT8 | LU 1 LV yir
e MAX 101 | 32 | 160 | 21 | 53 | 55 | 008 | 0.16 | 0.16 | 0.08 | 0.08 | - | 002 | mA
Ton MAX 08 | 04| 1 | 04| 2 | 1| a4 | 4 | 24 | 6 | 12 | mA
Tor MAX B | 8 | 20 | 8 | 20 | 20 | 4 | 4 | a | 24 | 24 | 6 | 12 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT maxormin | TTL | Ls | s | As | as | F o |SNI¢
fmax MIN % | 5 | 0 | 40 | 5 | 90 | 5
w CLOCK ™ % | 5 | 0 | - 7| 2
CLEAR 0 | 20 | 10 |25 | 67 | - | -
tsu | INPUTA B, C,D 0 | 20 | 4 | 5 | 8 | 5 | 3%
ENABLE, P, T i 0 | 20 | 12 | 5 | 8 | 15| 43
LOAD 25 20 14 15 8 11.5 34
CLEAR 20 20 14 15 12 - 40
th MIN 0| 3 | 3 |0 |0 | 2|0
Cm 3 | 35 | 25 | 20 | 165 | 15 | 54
e CLOCK | RIPPLE CARRY MAX T R e
Cm % | 2 | 15 | 15 | 7 | 95 | 51
L cLock ANV MAX 29 | 27 | 15 | 20 | 138 | 11 | 51
L ENABLET | RIPPLE CARRY MAX 16 | 1M |15 |18 | 8 | 85|49
L B | 14 | 15 | 13 | 85 | 85 | 49
cb74 | D74 | CD74 | CD74 | Lv | Lv
PARAMETER INPUT 0UTPUT maxor i | CRT4 | COT4 | CI4 | COTH | LV 1 LY
fmax MIN 20 | 20 | 103 | o1 | 50 | &
tw X .
CLOCK ™ 20 | 24 | 48 | 54 | 5 | 5
CLEAR - B E
tsu | INPUT A B, C, D 18 | 15 | 44 | 44 | 65 | 45
ENABLE, P, T i 15 | 20 |44 |53 9 | 6
[0AD 18 | 18 | 53 | 66 | 95 | 6
CLEAR 20 | 20 | 53 | 66 | 4 | 35
0 MIN 3 |5 | 0 |0 | 1 |1
i clock | mpPLE CARRY A 56 | 63 | 152 | 152 | 235 | 14
toH 56 | 63 | 152 | 152 | 235 | 14
b cLock o A 56 | 59 | 15 | 15 | 185 | 115
toH 56 | 59 | 15 | 15 | 185 | 115
1 . . .
P ENABLET | RIPPLE CARRY MAX % |48 ] 94 | 9B | 18 | 1S
m 36 | 48 | 94 | 98 | 18 | 115

UNIT  fmax : MHz, other :

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

227



164
8-BIT PARALLEL OUT SERIAL SHIFT REGISTERS

@ AND-Gated (Enable/Disable) Serial Inputs
@ Fully Buffered Clock and Serial Inputs

Logic Diagram

CLK
\
qib p—q1b p—g1ib p—q1db p o1 p— 10 p—o|1D p—0

wep Lo

228 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUTS

CLEAR | CLOCK | A B| Qs O ... Oy
L X X X L L L
H L X X | Qa QB  QHo
H 1 H H H Qan Qan
H 1 L X L Qan Qan
H 1 X L L Qan QGn

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74 | CD74 | CD74 | v | v
PARAMETER | MAXorMIN | TTL | s | ats |SNI*|CRI# | CRIE) COT4 1 COTE | LE 4 L0 | uniT
Icc MAX 54 | 27 | 24 | 008 | 016 | 0.16 | 0.16 | 0.16 | - | 0.02 | mA
oH MAX 04 | 04 | 04| 4 | 4 | 4 | 24| 24| 6 | 12| mA
oo MAX 8 | 8 | 8 | 4 | 4 | 4 | 22 | 24| 6 | 12 |mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74 | CD74 | CD74
PARAMETER INPUT ouTPUT MAXorMIN | TIL | Ls | ALs | SN0 | CRI4 | GE78 ) COT | COTS
fmax MIN 25 | 25 | 50 | 25 | 20 | 18 | 75 | 70
w TR MIN 20 | 20 | 16 | 25 | 18 | 27 | 45 | 45
CLK H MIN 20 | 20 | 10 | 20 | 24 | 27 | 67 | 71
CIK T MIN 20 | 20 | 10 | 20 | 24 | 27 | 67 | 71
tsu DATA MIN 5 | 15 | 6 | 25 | 18 | 18 | 25 | 25
CLEAR INACTIVE MIN 20 | 20 | 8 | 25 | 18 | 18 | 25 | 25
h MIN 5 | 5 | 2 | 5 | 4 | 4 | 25] 3
e CLEAR a MAX 42 | 36 | 20 | 51 | 42 | 57 | 139 | 158
o L0k N Ax 30 | 27 | 16 | 44 | 51 | 54 | 125 | 149
e 37 | 32 | 17 | 44 | 51 | 54 | 125 | 149
PARAMETER INPUT 0UTPUT MAXormiN | LV LV
v | sv
fmax MIN 45 75
tw TRl MIN 5 | 5
CLK MIN 5 | 5
CLK T MIN 5 | 5
tsu DATA MIN 5 | 45
CLEAR INACTIVE MIN 25 | 25
th MIN 0 | 1
tPHL CLEAR Q MAX 185 | 12.5
E 185 | 125
o cLock a MAX
tPHL 18.5 | 125

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT SHIFT REGISTERS
@ Complementary Outputs: Serial (QH, QH)

@ Direct Overriding Load (Data) Inputs
@ Parallel-to-Serial Data Conversion

Logic Diagram
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FUNCTION TABLE

INPUTS INTERNAL
SHIFT/ | CLOCK | o o T TPARALLEL| OUTPUTS ouTPUT
LOAD | INHIBIT A.H QA Qg OH
L X X X a.h a b h
H L L X X Qo Qo | Qo
H L 1 H X H  Qan | Qan
H L 1 L X L Qan | Qcn
H H X X X Qpo Qo QHo
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | CD74 | LV | LV
PARAMETER | MAXorMIN | TTL | s | Ats | SIT* | CaT% | CoT8 120 1 L0 unim
Icc MAX 63 | 30 | 24 | 008 016|016 | - | 002 | mA
oK MAX 08 | 04 | 04| 4 | 4 | 4 | 6 | 12| mA
oL MAX 6 | 8 8 4 4 4 6 | 12 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74 | LV | Lv
PARAMETER INPUT 0UTPUT MAxorMiN | TTL | Ls | ALs | SR SREH I SR Sy | sy
fmax MIN 20 | 25 | 45 | 25 | 20 | 18 | 50 | 85
W High MIN 25 | 15 | 11 | 20 | 24 | 21 | 7 4
CLOCK Low MIN 25 | 25 | 11 | 20 | 24 | 21 | 7 4
S High MIN 15 | 25 - - - - -
Low MIN 15 | 17 | 12 | 20 | 24 | 30 | 9 6
tsu | CLK INH 30 | 30 | 11 | 25 | 24 [ 3 | 5 | 35
DATA I 10 | 10 [ 10 |25 | 24 | 30 [ 85| 5
SER 20 [ 20 | 10 | 10 |24 [ 30 | 6 4
SH/ 1D 'H" 45 | 45 | 10 | 20 | - - 6 4
th MIN 0 0 D 5 | 11 | 11 | 05 | 1
P - 24 | 25 | 13 | 38 | 50 | 60 | 215 | 135
LocK MAX
tPHL eLoc Qyor By 31 | 25 | 14 | 38 | 50 | 60 | 215 | 135
P — - 31 | 35 | 20 | 38 | 53 | 60 | 22 | 135
H 1D MAX
tPHL SH Qyor By 40 | 35 | 22 | 38 | 53 | 60 | 22 | 135
2 [ 4 20 | 12.
P P o MAX 17 5 3 | 38 5 | 53 0 5
Pl 3 | 30 | 16 | 38 | 45 | 53 | 20 | 125
— [ 4 20 | 12.
P P 3, WAX 21 | 30 5 | 38 5 | 53 0 5
Pl 27 | 25 | 16 | 38 | 45 | 53 | 20 | 125

UNIT  fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT SHIFT REGISTERS
@ Synchronous Load

@ Direct Overriding Clear
@ Parallel-to-Serial Conversion

Logic Diagram

— 15
SH/LD

SER

6
CLK INH
7 i >
CLK

R >
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FUNCTION TABLE

INPUTS INTERNAL
OUTPUT
SHIFT/ | CLOCK PARALLEL OUTPUTS
CLEAR | 7oap | inmisiT | CLOCK | SERIAL An Oa s an
L X X X X X L L L
H X L L X X Qa0 Qo | QHo
H L L 1 X a.h a b h
H H L 1 H X H Qan | Qan
H H L B L X L Qan QGn
H X H 1 X X Qro QB0 | QHo
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | CD74 | LV Lv
PARAMETER MAX or MIN TTL LS ALS B HC He Het | av 5V UNIT
lcc MAX 127 32 24 60 0.08 | 0.16 | 0.16 0.02 | mA
loH MAX -08 | -04 | -04 -1 -4 -4 -4 -6 -12 mA
lou MAX 16 8 8 20 4 4 4 6 12 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74 | LV Lv
PARAMETER INPUT OUTPUT MAX or MIN TTL LS ALS [ HC He HeT 3V 5V
fmax MIN 25 25 45 110 25 20 16 50 85
tw CLOCK MIN 20 20 10 3.5 20 24 30 7 4
CLEAR 20 25 9 4 25 30 53 7 5
tsu | Mode Control MIN 30 30 16 4 36 44 45 6 4
DATA 20 20 7 3 20 24 24 6 4.5
th MIN 0 0 3 0 0 1 0 0 1
tPHL CLEAR aH MAX 35 | 30 | 14 | 95 | 30 | 48 | 60 | 185 | 12
tPHL 30 25 13 14 38 48 60 215 | 135
CLOCK QH MAX
tPLH 26 20 12 9 38 48 60 215 | 135

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4-BIT UP/DOWN SYNCHRONOUS ONOUS BINARY COUNTERS

@ Fully Synchronous Operation for Counting and Programming

@ Internal Carry Look-Ahead Circuitry for Fast Counting

@ Carry Output for n-Bit Cascading

LOAD

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS S ALS AS F UNIT
lcc MAX 45 160 25 63 52 mA
o RCO MAX 04 | a4 [ 04| 2 1 [ mA
Q MAX -1.2 -1 -0.4 -2 -1 mA
o RCO MAX B 20 8 20 | 20 [ mA
Q MAX 24 20 8 20 20 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN LS S ALS | AS F
fmax MIN 20 40 40 75 90
tPLH —_ 40 21 20 16.5 17
tPHL CLK RCO MAX 25 28 20 13 12.5
tPLH 25 15 15 13 9.5
tPHL CLK ANYQ MAX 25 15 20 7 13
tPLH . —_ 25 12 13 9 7
tPHL ENT RCO MAX 20 25 16 9 9
tPLH = —_ 35 15 19 12 12.5
tPHL v RCO MAX 25 22 19 13 12

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4-BY-4 REGISTER FILES

@ Separate Read/Write Addressing Permits Simultaneous Reading and Writing

@ Fast Access Times: Typically 20ns
@ Expandable to 1024 Words of 4 Bits

Logic Diagram

D1 % WORD 0 woﬁmj woaoﬂ WORD 3
b o D Q D a D a
G G G a W
1l
D2 %c [ r ‘ =
b o D a—] D o—] D a
LT LT
DATA
INPUTS
1l
D3 %c [ r ‘ *1
b o D o—] D Q—] D Q
Hﬁ Hﬁ Hﬁ _ﬁ I
G G c o
1l
D4 Ha) >o [ 1 ‘ K
b o D o—] D o—] D Q
Hﬁ Hﬁ Hﬁ Hﬁ 1
G G a c
(12) 13| (19 @
Gw Wg  Wjp Rg
v e Ty
WRITE INPUT READ INPUT
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WRITE FUNCTION TABLE

WRITE INPUTS OUTPUTS
Wg Wp Gw 0 1 2 3
L L L Q=D Qo Qo Qo
L H L Q Q=D Qo Qo
H oL L Q@ Qo Q=D Qo
H H L Q@ Q@ Qo Q=D
X X H Q@ Q@ Q Qo
READ FUNCTION TABLE
READ INPUTS OUTPUTS
RB Ra GRr Q1 Q2 Q3 Q4
L L L WO0B1 WO0B2 WOB3 W0B4
L H L Wi1B1 WiB2 W1B3 W1B4
H L L W2B1 W2B2 W2B3 W2B4
H H L W3B1 W3B2 W3B3 W3B4
X X H H H H H
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN TTL LS UNIT
lcc MAX 150 40 mA
Vor MAX 5.5 5.5 \
lou MAX 16 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OuTPUT MAX or MIN | TTL | LS
fmax MIN
tw MIN 25 25
tsu D MIN 10 10
w 15 15
h D
L MIN 15 15
w 5 5
tPLH READ 15 30
Q MAX
tPHL ENABLE 30 30
tPLH READ 35 40
Q MAX
tPHL SELECT 40 40
tPLH WRITE 40 45
Q MAX
tPHL ENABLE 45 40
tPLH DATA a MAX 30 45
tPHL 45 35

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4-BIT D-TYPE REGISTERS

@ 3-State Outputs Interface Directly
@ Fully Independent Clock Virtually

Logic Diagram

1
M
Output }D
Control
N 2

G 2
Data R
Enable § _ 19 9
G2

2D

3D

O] 09]| 99]
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FUNCTION TABLE

|g:t;:s enasLE|pata] OUTPUT
CLEAR| CLOCK = A o Q
H X X X X L
L L X X X Qo
L 1 H X X Qo
L 1 X H X Qo
L t L L L L
L 1 L L H H

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74
PARAMETER MAX or MIN TTL LS HC We | Her | UNIT
lcc MAX 72 24 0.08 | 0.16 | 0.16 | mA
loH MAX 52 | -26 -6 -6 -6 mA
lou MAX 16 24 6 6 6 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74
PARAMETER INPUT OUTPUT MAX or MIN TTL LS HC He | Her
fmax MIN 25 25 25 20 13
tw MIN 20 25 20 24 28
tsu |DATA ENABLE MIN 17 35 25 18 18
DATA 10 17 25 18 27
CLR INACTIVE MIN 10 10 23
th DATA ENABLE MIN 2 0 0 0 0
DATA 10 3 0 3 0
tPHL CLEAR Q MAX 27 35 38 53 66
tPLH 43 25 38 60 60
LOCK Q MAX
tPHL cLoc 31 30 38 60 60
tPzH 30 23 38 45 45
ENABLE Q MAX
2L 30 27 38 45 45
tPHZ 14 20 38 45
DISABLE Q MAX
tpLz s 20 17 38 45

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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HEX D-TYPE FLIP-FLOPS

Logic Diagram

@ Buffered Clock and Direct Clear Inputs
@ Fully Buffered Outputs for Maximum Isolation 1> 1D
. 2
from External Disturbances L c1 4%10
—R
vv
FUNCTION TABLE Vv
INPUTS OUTPUT To Five Other Channels
CLEAR CLOCK D Q
L X X L
H 1 H H
H 1 L L
L L X Qo
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | CD74
PARAMETER | MAXorMIN | TTL | LS | s | ALS | As | F | pf8 1 508 | SO0 uniT
[ MAX 65 | 26 | 144 | 19 | 45 | 55 | 0.08 | 0.16 | 0.16 | mA
Ton MAX 08 | 04| 0 [0 | 2 | 1| 4| 4| 4 | mA
lou MAX 16 | 8 | 20 | 8 |20 | 20 | 4 4 4 | mA
cD74 | CD74 W |
PARAMETER | MAXorMIN | © 0% | 507 | AHC [ AHCT | 20 | & | uNIT
Icc MAX 016 | 0.16 | 0.04 | 004 | - | 002 | mA
Ton MAX 24 | 24 | 8 | 8 | 6 | -12 | mA
Toc MAX 2% | 24 | 8 8 6 | 12 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74 | CD74
PARAMETER INPUT OUTPUT MAXorMIN [ TTL | LS | 8 | ALS | AS | F "4’ | “he | HoT | ac
fmax MIN 25 | 30 | 75 | 50 | 100 | 80 | 25 | 20 | 17 | 95
tw CLR LOW MIN 20 [ 20 [ 10 [10 ] 5 5 | 20 | 24 | 38 | 4
CLK HIGH MIN 20 [ 20 [ 7 [10 | 4 4 |20 | 24 | 30 | 52
CLK LOW 20 [ 20 [ 7 [10] s 6 | 20 | 24 | 30 | 52
tsu | DATA INPUT MIN 20 [ 20 | 5 |10 | 4 |45 | 25 | 18 | 24 | 2
CLR INACTIVE MIN 25 25 5 6 6 5 25 - -
th MIN 5 5 3 0 1 1 0 5 5 3
teL R ANY Q AX 25 BEE - |40 |45 | 66 | 145
teHL 35 | 35 | 22 | 23 | 14 | 15 | 40 | 45 | 66 | 145
teL oLk ANY Q AX 30 [ 30 | 12 |15 | 8 9 | 40 | 50 | 60 | 135
teHL 35 | 30 | 17 | 17 | 10 | 11 | 40 | 50 | 60 | 135
cD74 v | L
PARAMETER INPUT OUTPUT MAX or MIN | 500t | AHC [ AHCT | oy | ¢y
fmax MIN 80 | 80 | 65 | 50 | 80
w CLR LOW MIN 4 5 5 5 5
CLK HIGH N 62 | 5 5 5 5
CLK LOW 62 | 5 5 5 5
tsu | DATA INPUT MIN 2 | 45 | 5 6 | 45
CLR INACTIVE MIN - |25 [35 | 3 | 25
th MIN 25 | 05 | 0 0 |05
1 _— . -
il CLR ANY @ MAX 155 7| n
tPHL 155 | 11 | 13 | 17 | 11
1 . B .
P K ANY 0 MAX 14 | 105 | 10 | 165 | 105
tPHL 14 | 105 | 10 | 165 | 105

UNIT fmax : MHz, other : ns
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QUAD D-TYPE FLIP-FLOPS

® Complementary Outputs (Q, Q)

Logic Diagram

@ Buffered Clock and Direct Clear Inputs . )
@ Asynchronous Clear Function 1D 1D —%10
> C1
R —[>0—316
A v
FUNCTION TABLE \—V—/
—_— INPUTS OUTPUIS To Three Other Channels
CLEAR _ CLOCK D Q Q
L X X L H
H B H H L
H 1 L L H
H L X Qo Qo
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | CD74 | AC | CD74 | CD74 | LV Lv
PARAMETER MAX or MIN TTL LS S ALS | AS F HC He HeT P AC | ACT 3V 5V UNIT
lcc MAX 45 18 96 14 34 34 0.04 | 0.16 | 0.16 | 0.08 | 0.16 | 0.16 - 0.02 mA
lon MAX -0.8 -0.4 -1 -0.4 -2 -1 -4 -4 -4 -24 24 -24 -6 -12 mA
lou MAX 16 8 20 8 20 20 4 4 4 24 24 24 6 12 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74
PARAMETER INPUT OUTPUT MAX or MIN TTL LS S ALS AS F HC He HCT
fmax MIN 25 30 75 50 100 100 25 20 16
tw CLR LOW 20 [ 20 [ 10 [ 10 5 5 20 | 24 | 30
CLK HIGH MIN 20 20 7 10 4 4 20 24 30
CLK LOW 20 20 7 10 5 5 20 24 30
tsu DATA INPUT MIN 20 20 5 10 3 3 25 24 30
CLR INACTIVE 25 | 25 5 6 6 5 25 -
th MIN 5 5 3 0 1 1 0 5 5
tPLH R ANY Qor @ MAX 25 30 15 18 9 9 38 53 53
tPHL 35 30 22 23 13 13 38 53 53
tPLH LK ANY Qor @ MAX 30 25 12 15 1.5 7.5 38 53 50
tPHL 35 25 17 17 10 9.5 38 53 50
AC | CD74 | CD74 [ LV Lv
PARAMETER INPUT 0UTPUT MAX or MIN P AC | ACT v 5V
fmax MIN 125 100 114 45 75
tw CLR LOW 4 4 [ 5 5
CLK HIGH MIN 4 5 5 5 5
CLK LOW 4 5 5 5 5
tsu | DATA INPUT MIN 5.5 2 2 5 4
CLR INACTIVE 5.5 - 5 5
th MIN 0.5 2 2 1 1
E — - i . . .
PLH TR ANY Qor @ MAX 6.8 12.2 13 155 | 9.5
tPHL 9.3 12.2 13 15.5 9.5
1 = . 12.2 | 1. 17 10.
i CLK ANY QorQ MAX 69 5 05
tPHL 9.3 122 | 115 17 10.5
UNIT fmax : MHz, other : ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 24

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

@ Full Look-Ahead for High-Speed Operations on Long Words
@ Input Clamping Diodes Minimize Transmission-Line Effects

Logic Diagram
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FUNCTION TABLE (ACTIVE LOW)

FUNCTION TABLE (ACTIVE HIGH)

ACTIVE-LOW DATA ACTIVE-HIGH DATA
SELECTION SELECTION
M=L; m=L;
M=H M=H — —
LOGIC cn=L n=H 0GIC Tn=H Tn=
3828180 | pyncrion (no carry) (with carry) 83828180 | pyncrion (no carry) (with carry)
LLLL|F=A F=AMINUS 1 LLtLtL F=A F=APLUS1
LLLH AB LLLH F=A+B F=(A+B)PLUS 1
LLHL +B LLHL F=A+B F=(A+B)PLUS 1
LLHH F = MINUS 1(2's COMP) F=0 LLHH F=MINUS 125 COMPL) | F=0
LHLL F=APLUS (A +B) F=APLUS (A +B)PLUS 1 LHLL F=APLUS AB F=APLUS ABPLUS 1
LHLH B PLUS (A+B) B PLUS (A +B) PLUS 1 LHLH F=(A+B)PLUS AB F=(A+B)PLUS ABPLUS 1
LHHL MINUS B MINUS 1 MINUS B LHHL F = AMINUS B MINUS 1 F=AMINUS B
L HHH +B =(A+B)PLUS 1 L HHH F=ABMINUS 1 F=AB
HLLL PLUS (A +B) PLUS (A +B) PLUS 1 HLtLL F=APLUS AB F=APLUS ABPLUS 1
HLLH PLUS B PLUS 1 HLLH F=APLUSB F=APLUSBPLUS 1
HLHL \B PLUS (A + B) PLUS 1 HLHL F=(A+B)PLUS AB F=(A+B)PLUS AB PLUS 1
HLHH F=(A+B)PLUS 1 HLHH F = AB MINUS 1 F=AB
HHLL PLUS A PLUS 1 HHLL F=APLUS A" F=APLUSAPLUS 1
HHLH 8 PLUS A PLUS 1 HHLH F=(A+B)PLUSA F=(A+B)PLUSAPLUS 1
HHHL \B PLUS A PLUS 1 HHHL F=(A+B)PLUSA F=(A+B)PLUSAPLUS 1
H HHH F=APLUS 1 HHHH F = AMINUS 1 F=A
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAXorMIN | TTL | LS S AS | UNIT
Icc MAX 150 | 37 | 220 | 200 | mA
All outputs except
lon -08 | -0.4 -1 -2 mA
A=B MAX
G - - - -3 mA
All outputs except
lo = 16 8 20 20 mA
G MAX
G 16 | 8 [20 [ 48 [ mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | TTL | LS S AS
tPLH 18 27 | 105 9
C, Cn -4 MAX
tPHL " " 19 20 | 105 9
tPLH . 43 38 | 185 | 12
B Cy -4 MAX
tPHL 4 38 | 185 | 12
tPLH = 19 26 12 9
Cy F MAX
tPHL 18 20 12 9
tPLH — — = 42 32 | 165 | 95
Ai, B, F MAX
tPHL o ! 32 20 | 16.5 8
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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LOOK-AHEAD CARRY GENERATORS

Logic Diagram

@
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1 (12)
_ C
5o or xo &) | orx
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FUNCTION TABLE

G OUTPUTS P OUTPUTS Cn+x OUTPUTS
INPUTS OUTPUT INPUTS OUTPUT INPUTS | OUTPUT
G3G2G1P3P2P1PO| G P3P2PIPO| P GO PO Cn| Cnix
L X X X X X X L L L L L L L X X H
X L X X L X X L All other " X L H H
X X L XL L X L combinations Al other L
X X X L L L L L i
All other combinations H
Cn+y OUTPUTS Cn+z OUTPUTS
INPUTS OUTPUT INPUTS OUTPUT
G1.GO P1 PO Cp| Cnty G2 G1GO P2P1 POCpy| Cntz
L X X X X H L XX XX XX H
X L L X X H X L XL XXX H
X X L L H H X X L L L XX H
All other L X X X L L LH H
combinations All other combinations L

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN TTL N AS UNIT

lcc MAX 72 109 36 mA
lox MAX -0.8 1 -2 mA
lou MAX 16 20 20 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT ouTPUT MAX or MIN TTL N AS
tPLH tn Cn+X,Cn+Y MAX 10 10 10
tPHL orCn+2Z 10.5 | 105 | 9.5
tPLH PorB Cn+X,Cn+Y MAX 7 7 10.5
tPHL orCn+Z 7 7 6
E - - d .

PLH PorB g MAX 1.5 7.5 12
tPHL 105 | 105 8
E - - .

PLH A 7 MAX 6.5 6.5 7.5
tPHL 10 10 6
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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SYNCHRONOUS UP/DOWN DECADE COUNTER

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | TTL | LS | ALS sl’;‘g“ ChT% | unir
Ioc MAX 105 | 35 | 22 [008 [ 016 | mA
ToH MAX 08 [ 04 [-04] -4 [ 4 [mA
lou MAX 16 8 8 4 4 [ mA
SWITCHING CHARACTERISTICS

PARAMETER |  INPUT OUTPUT | MAXorMIN | TTL | LS [ ALs | SNT4 | CD7¢
fmax MIN 20 | 20 [ 25 | 17 [ 25
tw CLK (CP) N 25 | 25 | 20 | 30 [ 20

LOAD (PL) 35 | 35 [ 20 | 30 [ 25
tsu Data, high or low MIN 20 20 20 38 15
th Data hold time MIN 0 5 5 5 2
teL T0AD 0 MAX 33 | 33 [ 30 | 66 | 49
tPHL (PL) 50 50 | 30 66 49
E 22 | 32 [ 21 | 60 | 44

o DATA a MAX
tPHL 50 | 40 | 21 | 60 | 44
r —

PLH CLK RCO MAX 20 20 20 30 31
toHL (CP) (RC) 24 24 20 30 31
teL CLK N MAX 26 | 24 [ 18 | 48 | 43
tPHL (CP) 36 36 18 48 43
tPLH CLK MAX/MIN MAX 42 42 31 63 53
oL (CP) (1C) 52 52 | 31 63 53
tpLy /U RCO MAX 45 | 45 | 37 | 57 | 38
oL (U/D) (RC) 45 45 28 57 38
r —

PLH D/U MAX/ MIN MAX 33 33 25 48 4
toHL (U/D) (TC) 33 33 25 48 41

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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SYNCHRONOUS UP/DOWN COUNTERS
@ Count Enable Control Input

@ Ripple Clock Output for Cascading
@ Asynchronously Presentable with Load Control

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74
PARAMETER | MAXorMIN | TTL | LS | ALS | °[* | “pe® | T | UNIT
Icc MAX 105 | 35 | 22 [ 008 [ 016 [ 016 | mA
ToH MAX 08 | 04 [ 04| 4 | 4 [ mA
lou MAX 16 8 B 4 4 4 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74
PARAMETER INPUT OUTPUT MAXorMIN [ TTL | LS | ALS | SLa® | et | e
fmax MIN 20 [ 20 [ 30 [ 17 [ 25 | 25
tw CLK MIN 25 [ 25 [165] 30 [ 20 | 20
LOAD 35 [ 35 [ 20 [ 30 [ 25 | 25
tsu DATA MIN 20 [ 20 [ 20 [ 38 [ 15 | 15
th DATA MIN 0 5 5 5 2 2
teLy — 0A, 0B 33 [ 33 [ 30 [ 66 [ 49 | 50
LOAD g MAX
tPHL 0 ac, ap 50 50 30 66 49 50
teLy DATA A, QB MAX 220 [ 32 [ 21 [ 60 | 44 | 48
tPHL A B, CD ac, ap 50 40 21 60 44 48
teLy 2 20 [ 20 [ 30 | 31 | 34
LK RIPPLE MAX 0
oL CLK 26 [ 24 |20 [ 30 | 31 | 34
ks 0A, a8 2 | 24 | 18 | 48 | 43 | 4
LK g MAX
tPHL ¢ ac, ap 36 36 18 48 43 44
teLy 42 [ 42 [ 31 [ 63 [ 53 | 83
CLK MAX or MIN MAX
e 52 | 52 [ 31 [ 63 [ 53 | 53
teLy — 4 4 37 7 | 38 | 38
U RIPPLE MAX 5 5 5
tPHL CLK 45 45 28 57 38 38
teLy — 33 [ 33 [ 25 [ 48 [ 41 | 48
D/U MAX or MIN MAX
e 33 [ 33 [ 25 [ 48 [ 41 | 48

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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PRESETTABLE SYNCHRONOUS 4-BITUP/DOWN COUNTERS

Logic Diagram
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FUNCTION TABLE

CLOCK PARALLEL
CLOCK UP DOWN RESET LOAD FANCTION
1 H L H Count Up
H 1 L H Count Down
X X H X Reset
X X L L Load Preset inputs

NOTE: H = High Voltage Level, L = Low Voltage Level, X = Don't Care, 1 = Transition from Low to High Level

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | CD7* [uniT
oo MAX | 0.16 | mA
on MAX 2 | mA
oo MAX 7 | mA
SWITCHING CHARACTERISTICS
cn74
PARAMETER |  INPUT ouTPUT | MAX or MiN | €T
CPU, CPD 35
tw P MIN 2%
MR 30
™ Pnto PL MIN 2%
Pn to PL 0
" CPD to CPU, CPD to CPU MIN 2%
L cPU TC0 wax 8
tPHL 38
L cPD i) wax 8
tPHL 38
L cPD an wax 2
tPHL 65
L cPD an wax 2
tPHL 65
tPLH — 66
PL a MAX
tPHL " 66
tPHL MR Qn MAX 60
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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SYNCHRONOUS UP/DOWN DUAL CLOCKCOUNTERS

@ Parallel Asynchronous Load for Modulo-N Count Lengths
@ Asynchronous Clear

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

sN74 | co74 | o7
PARAMETER | MAXorMIN | TIL | Ls | ALs | F [ SNZ#| COT#| COT4| yyyr
oo MAX 102 | 34 | 22 | 54 | 0.08 | 016 | 0.16 | mA
Ton MAX 04 | 04 | 04| 0 | 4 | 4 | 4 | mA
oo MAX % | 8 | 8 |20 | & | 4 | ¢ |mA
SWITCHING CHARACTERISTICS
SN74 | co74 | cD74
PARAMETER INPUT outuT | maxormin | TIL | s | ALs | | SN74| CDT4 ) CO7A
fmax MIN % | 2 | a0 |8 | 7 | 7 | 15
W MIN 20 | 20 | 20 | & | 30 | 30 | %
i [ DATA MIN 20 | 20 | 20 | 35 | 28 | 24 | 2
| DATA MIN 0 | 5 | 5 [25] 5 | 0 | o
C — % | % | 16 W | 38 | &
o P o MAX 6 9
o 2% | 26 | 18 | 9 | &1 | 38 | &
e — 2% | 24 | 16 W | 38 | &
P DOWN 80 MAX 9
Cn 2% | 26 | 18 | 9 | &1 | 38 | &
o Por 3 | 38 | 19 | 9 | 63 | 65 | 60
ANY @ MAX
= DOWN w | &7 | 17 | 18 | 6 | &5 | 60
C — 20 | 40 | 30 | 11 | &5 | 66 | 69
P [0AD ANY 0 MAX 0 5
Cn 20 | 40 | 28 | 13 | &5 | 66 | 69
o CLR ANY 0 MAX 3 | 3 | 17 | 12 | 60 | 60 | 6

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

@ Direct Overriding Clear
@ Parallel-to-Serial, Serial-to-Parallel Conversions
@ Left or Right Shifts

Logic Diagram

Parallel Inputs
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Two
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Shownt
«
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55
15 12
QA Qp

Parallel Outputs

T1/0 ports not shown: Qg (14) and Qg (13)
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FUNCTION TABLE

INPUTS OUTPUTS
~—— | MODE SERIAL PARALLEL
CLEAR 51 50 |C-O°K [ LeFT miGHT [A B © | A %8 9 O
L[ X x| x X X X X X X| L [
H x| L X X |X X X X| Qap Qo Qco Qpo
HoO|H H| 1t X X |a b c dl a ¢ d
Ho|L H| 1t X H |X X X X| H QanQpnQcn
Ho|CH| 1t X L |X X X X| L QanQgnQcn
Ho|H L] 1t H X |X X X X| QgyQcnQpn H
Ho|H L] 1t L X |X X X X| QgnQgnQpn L
Ho|L L] x X X |X X X X| Qao Qo QcoQpo
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | CD74
PARAMETER | MAXorMIN | TTL | s | 8 | as [SET%| CQ1% | SO7 | unir
Icc MAX 63 | 23 | 185 | 53 | 04 | 0.16 | 0.16 | mA
lon MAX -08 | -0.4 -1 -2 -4 -4 -4 mA
lou MAX 16 8 20 20 4 4 3 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74
PARAMETER INPUT OUTPUT MAX or MIN TTL LS S AS HC He HCT
fmax MIN 25 25 70 80 25 20 18
W R 20 | 20 | 12 | 45 | 20 | 24 | 2
CLK "H" MIN 20 20 7 4 20 24 24
CLK "H" 20 20 7 7 20 24 24
tsu Mode Control 30 30 1 9.5 25 24 30
DATA MIN 20 20 5 4 25 21 21
CLR INACTIVE 25 25 9 6 - -
th MIN 0 0 3 0.5 0 0 0
e CliAR ANY MAX 30 | 30 | 185 | 12 | 38 | 42 | 60
tPLH 22 22 12 7 36 53 56
tPHL eLock ANY MAX 26 26 16.5 7 36 53 56

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4-BIT PARALLEL-ACCESS SHIFT REGISTERS

@ Direct Overriding Clear
@ Parallel-to-Serial, Serial-to-Parallel Conversions

Logic Diagram

Serial Inputs Parallel Inputs

=

J K A B c D

2 3 4 5 6 7
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R R R R
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VoY e WY e LY 1

1S —9 1S -9 1S B 1S

15 14 13 12 1"
aa ap ac ap Gp

Parallel Outputs
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FUNCTION TABLE

INPUTS

OUTPUTS

CLEAR

SHIFT/ SERIAL

ToAD CLOCK

PARALLEL

Qp O Qc Qp Op

J

(2]

e o o o =

IITITIIrx
IIrr XXX
I IXXX|xX|

[ Y

XXX X X » X|>
XXX X X T X

XXX X X0 X

L L L L H
a b ¢ d _d
Qa0 QBo Qco Qpo Qpo
Qao Qao GBn Qcn Qcn
L Qan Qsn Qcn Qcn
_H Qan QBn Qcn Qcn
Qan Qan GBn Qcn Qcn

X X X X Xa Xx|o

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | TTL | LS | s | AS sa‘é“ CoT4 | unir
Icc MAX 3 | 21 | 109 | 57 | 01 | 016 | mA
Ton MAX 08 | 04| 4 | 2 | 4 | 4 | mA
[ MAX W | 8 | 20 | 20| 4 | 4 | wA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | TTL | LS | s | As S,’;‘g“ Codt
fmax MIN 30 | 0 | 70 | 70 | 25 | 2
w CLOCK o % | 16 | 7 | 4 | 20 |
CLEAR 2 | 12 | 12 |12 | 20 |
tsu Shift/ Load 2% | 25 | 1 | 8 | 25 | %
Serial & Pararel Data MIN 20 15 5 35 25 30
Clear Inactive Data 25 25 9 6 25 30
TRELEASE MAX 0 |20 | 6 | - | -
m MIN 0 [0 |3 |1 |0
toH TLEAR MAX 30 | 30 | 185 | 115 | 38 | 45
i A, ap 22 | 22 | 12 | 85 | 36 | 53
LOCK MAX
toH eLoc 26 | 26 | 165 | 105 | 36 | 53

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL MONOSTABLE MULTIVIBRATORS

@ Overriding Clear Terminates Outputs Pulse

Logic Diagram

Rext/Cext
Cext

Q

ol
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FUNCTION TABLE

INPUTS OUTPUTS
CLEAR A B Q Q
L X X L H
X H X Lt Ht
X X L Lt Ht
H L 1 L o
H L H I r
1 L H T r

See explanation of function table on page
+ These lines of the functional tables assume that the indicated

steady-state conditions at the A and B inputs have been

set up long enough to complete any pulse started before the set up,

RECOMMENDED OPERATING CONDITIONS

cn74|co74| LV | LV
PARAMETER | MAXorMIN | TTL | L8 [S3Z%|SR7* 1 20 | o | uNiT
Icc MAX 80 | 27 |0.16 ] 0.16 | 0.28 | 065 | mA
o MAX | 08| -04| -4 | -4 | 6 | -12 | mA
[ MAX 68 [ 4 | 4 [ 6 [12]|mA
SWITCHING CHARACTERISTICS
co74[co74| LV | LV
PARAMETER | INPUT OUTPUT | MAXorMIN | TTL | Ls |SaZ* SR 20 | o)
o AMHC LV:A) 0 AX 70 | 70 | 63 | 63 |275] 16
B 55 | 55 | 63 | 63 [ 275 16
o |AMHC VA 1 WA 80 | 80 | 51 | 51 |275] 16
B 65 | 65 | 51 | 51 |275] 16
P
L clear [ WA 27 | 55 | 48 | 57 | 22 | 13
o Q 40 | 65 | 54 | 56 | 22 | 13
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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3-TO-8 LINE DECODER DEMULTIPLEXER WITH ADDRESS LATCHES

ar @

g

a0 TG

Logic Diagram
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FUNCTION TABLE

RECOMMENDED OPERATING CONDITIONS

SN74 (CD74 |CD74

PARAMETER | MAX or MIN He | HC | HeT UNIT
lcc MAX 0.08 | 0.16 | 0.16 | mA
loH MAX -4 -4 -4 mA
lou MAX 4 4 4 mA
SWITCHING CHARACTERISTICS

SN74 |CD74 (CD74
PARAMETER INPUT OUTPUT MAX or MIN HC | HC | HCT
tw LE Pulse Width MIN 20 15 15
tsu An to LE MIN 19 15 15
th An to LE MIN 5 9 5
tPLH An M MAX 48 48 57
tPHL 48 48 57
tPLH 0F M MAX 44 44 60
tPHL 44 44 60
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

INPUTS OUTPUTS

LE OE0 DOEl | A2 A1 A0 | YO v1 v2 v3 Y4 Y5 Y6 v7
X X H X X X L L L L L L L L
X L X X X X L L L L L L L L
L H L L L L H L L L L L L L
L H L L L H L H L L L L L L
L H L L H L L L H L L L L L
L H L L H H L L L H L L L L
L H L H L L L L L L H L L L
L H L H L H L L L L L H L L
L H L H H L L L L L L L H L
L H L H H H L L L L L L L H
H H L X X X Depends upon the address previously applied while LE was at a logic low.
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3-TO-8-LINE DECODERS/DEMULTIPLEXERS

Logic Diagram
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FUNCTION TABLE

INPUTS
ENABLE ADDRESS outpuTs
E3 [ E2 [ E1 [ A2 [ A1 [ A0 [ vo|vi[v2]|vs|va[vs]ve]| vz
X X H X X X L L L L L L L L
L X X X X X L L L L L L L L
X H X X X X L L L L L L L L
H L L L L L H L L L L L L L
H L L L L H L H L L L L L L
H L L L H L L L H L L L L L
H L L L H H L L L H L L L L
H L L H L L L L L L H L L L
H L L H L H L L L L L H L L
H L L H H L L L L L L L H L
H L L H H H L L L L L L L H
Note: H = High Voltage Level, L = Low Volltage Level, X = Don't Care
RECOMMENDED OPERATING CONDITIONS
CD74 |CD74 |CD74 [CD74
PARAMETER | MAX or MIN He | HeT | Ac | ACT UNIT
lcc MAX 0.16 | 0.16 | 0.16 | 0.16 | mA
Ton MAX 4| -4 |24 | 24 | mA
lou MAX 4 4 24 24 | mA
SWITCHING CHARACTERISTICS
CD74 (CD74 (CD74 |CD74
PARAMETER INPUT OUTPUT MAX or MIN we | Het | Ac | AcT
tPLH 45 53 15 15
Address Y MAX
tPHL 45 53 15 15
tPLH = = - 1.9 119
E1, E2 Y MAX
tPHL - 11.9 | 11.9
tPLH - 16.6 | 16.6
E3 Y MAX
tPHL - 16.6 | 16.6
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

@ 3-State Outputs Drive Bus Lines or Buffer Memory Address Registers

@ PNP Inputs Reduce DC Loading
@ 74AC11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

ALS SN74 [CD74 [SN74 [CD74 [SN74 LvVT
PARAMETER | MAX or MIN | LS S ALS Al AS F He | He |HeT | HeT | BCT ABT 3V UNIT
lccH MAX 27 | 135 | 11 1 17 29 | 0.08|0.16|0.08|0.16 | 31 | 0.25| 0.19 [ mA
lccL MAX 44 | 150 | 23 23 75 75 | 0.08 | 0.16 | 0.08 | 0.16 | 71 30 5 mA
lccz MAX 50 | 150 | 25 25 38 63 | 0.08|0.16 | 0.08|0.16 | 9 0.25 | 0.19 [ mA
lon MAX -15 | -15 | -15 | -15 | -15 | -15 -6 -6 -6 6 -15 | -32 | -32 | mA
lou MAX 24 64 24 48 64 64 6 6 6 6 64 64 64 | mA
LVTH| AC |SN74|CD74 | ACT [SN74|CD74 LV | LV | LVC [LvCZ
PARAMETER | MAX or MIN v 1 AC | AC 1 |acT | AcT AHC |AHCT v | sv v | 3V UNIT
lccH MAX 0.19 | 0.08 | 0.04 | 0.16 | 0.08 | 0.04 | 0.16 | 0.04 | 0.04 0.02 | 0.01| 0.1 | mA
lect MAX 5 |0.08|0.04]0.16 | 0.08 | 0.04 | 0.16 | 0.04 | 0.04 0.02 [ 0.01 | 0.1 | mA
lccz MAX 0.19 | 0.08 | 0.04 | 0.16 | 0.08 | 0.04 | 0.16 | 0.04 | 0.04 0.02 | 0.01| 0.1 | mA
ToH MAX 32 |24 | 24 | 24 | 24| 24| 24| 8| 8| 8 |-16] 24|24 mA
lou MAX 64 24 24 24 24 24 24 8 8 8 16 24 24 | mA
SWITCHING CHARACTERISTICS
ALS SN74 (CD74 [SN74 [CD74 [SN74 LVT
PARAMETER INPUT OUTPUT MAX or MIN | LS S | ALS A1 AS F ue | He | HeT | HeT | BeT ABT 3V
tPLH 14 7 9 9 6.5 8 25 30 32 33 56 | 48 | 3.8
A MAX
tPHL 18 7 9 9 6.5 | 57 | 25 30 32 33 4 4.8 4
tPzH = 23 10 13 13 6.4 | 6.1 38 44 - 8.8 | 52 | 46
G MAX
tPzL 30 15 18 18 9 10 38 44 - 105 6.2 | 44
tPHZ = 25 9 10 10 5 6.3 | 38 44 - 8.1 6.4 | 4.4
G MAX
tPLz 20 15 12 12 95 | 95 | 38 44 - 95 | 58 | 43
LVTH| AC [SN74|CD74 | ACT [SN74(CD74 Lv LV [ LVC [LvCZ
PARAMETER INPUT OUTPUT MAX or MIN v P AC | AC 11 | 'acT | AcT AHC |AHCT v | sv v | 3v
PLH A MAX 3.8 | 8.4 7 7.2 |106| 95| 86 | 85| 95 |125| 85 | 6.5 | 6.5
PHL 4 72 | 65| 72|87 | 85| 86| 85| 95 |125| 85 | 6.5 | 6.5
tPZH S MAX 46 | 9.2 8 12 [125| 95 [ 134105 13 16 [ 105 8 8
tPzL 44 | 87 | 85 | 12 | 123|105 | 13.4| 105 | 13 16 [ 105 8 8
tPHZ S MAX 4.4 | 6.6 | 95 | 12 10 [ 105|134 ]105]| 13 17 [ 155 7 7
tPLz 43 | 7.7 | 95 | 12 | 10.8| 10.5 | 13.4| 10.5| 13 17 [ 155 7 7
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

@ 3-State Outputs Drive Bus Lines or Buffer Memory Address Registers
@ PNP Inputs Reduce DC Loading

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

SN74 (CD74 (CD74 [SN74 LVTH [SN74
PARAMETER | MAX or MIN | LS S ALS | AS F ue | He | Her |BeT ABT 3v AC UNIT
lccH MAX 27 160 | 18 35 60 | 0.08]0.16|0.16 | 43 | 0.25 | 0.19 [ 0.04 [ mA
lccL MAX 46 180 | 26 90 90 | 0.08|0.16 | 0.16 | 85 30 5 0.04 | mA
lccz MAX 54 | 180 | 30 56 90 | 0.080.16|0.16 | 10 | 0.25 | 0.19 [ 0.04 [ mA
lon MAX -15 | -15 | -15 15 | -15 -6 -6 -6 -15 | -32 | -32 24 | mA
lou MAX 24 64 24 64 64 6 6 6 64 64 64 24 mA
SN74|CD74
PARAMETER | MAX or MIN ACT | ACT UNIT
lccH MAX 0.04 | 0.16 | mA
lecL MAX 0.04 | 0.16 | mA
lccz MAX 0.04 | 0.16 | mA
lon MAX -24 | -24 | mA
lou MAX 24 24 mA
SWITCHING CHARACTERISTICS
SN74|CD74 |CD74 |SN74 LVTH [ SN74
PARAMETER INPUT OUTPUT MAX or MIN | LS S ALS | AS F HC He | Het | BeT ABT v | AC
1 18 9 11 6.2 | 6.2 29 33 38 49 | 46 | 35 | 75
-~ A Y MAX
tPHL 18 9 10 6.2 | 65 29 33 38 59 | 46 | 34 | 75
1 = 23 12 21 9 6.7 38 B 87 | 68 | 45 | 95
il 15 Y MAX
tPzL 30 15 21 7.5 8 38 B 9.4 | 68 | 44 | 95
1 = 25 9 10 6 7 38 B 8.1 7.1 4.5 | 10.5
i 15 Y MAX
tPLz 20 15 15 9 7 38 B 99 | 59 | 47 [ 105
Ly 23 12 21 105 [ 6.7 38 - 8.7 | 68 | 45 | 95
il 26 Y MAX
tPzL 30 15 21 8.5 8 38 B 9.4 | 68 | 44 | 95
Ly 25 9 10 7 7 38 B 8.1 7.1 4.5 | 10.5
i 26 Y MAX
tPLz 20 15 15 12 7 38 B 99 | 59 | 47 [ 105
SN74 (CD74
PARAMETER INPUT OUTPUT MAX or MIN ACT | ACT
tPLH 95 | 96
A Y MAX
tPHL 85 | 9.6
tPZH = 9.5 | 134
16 Y MAX
tPzL 105 [ 13.4
tPHZ = 10.5 [ 13.4
16 Y MAX
tPLz 105 [ 13.4
tPZH 9.5 | 134
26 Y MAX
tPzL 10.5 [ 13.4
tPHZ 10.5 [ 13.4
26 Y MAX
tPLz 105 [ 13.4
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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QUADRUPLE BUS TRANSCEIVERS

® Two-Way Asynchronous Communication Between Data Buses
@ PNP Inputs Reduce DC Loading

Logic Diagram

<]L OEBA
1

B1

OEAB Lc{>
s - |

Al

EE

A2 B2
A3 5 9 B3
A4 B4

;

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS
= OPERATION
GAB GBA
L L AtoB
H H BtoA
H L Isolation
L H Latch A and B (A = B)

RECOMMENDED OPERATING CONDITIONS

SN74 (CD74 |CD74
PARAMETER | MAX or MIN | LS | ALS [ AS HC | HC | HCT UNIT
lccH MAX 38 25 44 | 0.08 [ 0.16 | 0.16 [ mA
lecL MAX 50 30 74 [0.08 [ 0.16 [ 0.16 [ mA
lccz MAX 54 | 32 | 56 | 0.080.16 | 0.16 | mA
loH MAX -15 | -15 = = -6 -6 mA
lou MAX 24 24 64 6 6 6 mA
SWITCHING CHARACTERISTICS
SN74|CD74 |CD74
PARAMETER INPUT OUTPUT MAXorMIN | LS | ALS | AS HC | HC | HCT
tPLH AorB AorB MAX 18 1 75 | 25 27 33
tPHL AorB AorB MAX 18 1 6.5 | 25 27 33
tPZH = 23 20 9 38 45 51
AB B MAX
tPzL 6 30 20 | 75 | 38 45 51
tPHZ = 25 14 | 65 | 38 45 53
AB B MAX
tpLz 6 20 22 9 38 45 53
tPZH 23 20 | 10.5 | 38 45 51
AB A MAX
tPzL 6 30 20 | 85 | 38 45 51
tPHZ 25 14 7 38 45 53
AB A MAX
tpLz 6 20 22 1 38 45 53
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

269



244

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS
@ 3-State Outputs Drive Bus Lines or Buffer Memory Address Registers
@ PNP Inputs Reduce DC Loading

@ 74AC11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | LS | s | ALs [ALS | as | ¢ |SNT#|CDT4|SNTY|COIE) SNIE | SNEY) ppr | AT 1LETH furt (M2 | uni
Toc MAX | 27 | 160 | 17 | 17 | 3¢ | 60 | 0.08 016 | 0.08 | 0.16 | 40 | 40 | 0.25 | 0.19 | 0.19 | 0.13 [0.225] mA
oot MAX | 46 | 180 | 24 | 24 | 90 | 90 |0.08 016|008 |06 80 | 80 | 30 | 5 | 5 | 12 | 15 [ mA
oz MAX | 54 | 180 | 27 | 27 | 54 | 90 | 0.08 016 | 0.08 | 0.16 | 10 | 10 | 0.25 | 0.19 | 0.19 | 0.13 [0.225] mA
Ton MAX | 15 | 15 [ 15 | 15 | 15 | 15 | 6 | 6 | 6 | 6 | -15 | -15 | -32 | 32 | 32 | 82 | 32 | mA
Tor MAX | 24 | 64 | 2 | 48 [ 64 |64 | 6 | 6 | 6 | 6 | 64 | 64 | 64 | 64 | 64 | 64 | 64 | mA

AC |SN74|CD74 | ACT [SN74|CD74 LV [ LV [ LVC [LVCH [LVCZ [ALVC [ALvCH
PARAMETER | MAX or MIN AC | AC | 11 AHC [AHCT WV | v | av UNIT

1 ACT | ACT v | sV | 3v av

Icci MAX 0.08 | 0.04 | 0.16 | 0.08 | 0.04 | 0.16 | 0.04 | 0.04 | - | 0.02|0.01]0.01| 0.1 | 0.01] 0.01 | mA
lcct MAX 0.08 | 0.04 | 0.16 | 0.08 | 0.04 | 0.16 | 0.04 | 0.04 | - | 0.02|0.01] 001 | 0.1 | 0.01] 0.01 | mA
Iccz MAX 0.08 | 0.04 | 0.16 | 0.08 | 0.04 | 0.16 | 0.04 | 0.04 | - | 0.02|0.01]0.01| 0.1 | 0.01] 0.01 | mA
ToH MAX 24 | 24 | 24 | 24 | 24 | 24 | -8 | -8 | -8 | -16 | 24 | 24 | -24 | -24 | -24 | mA
o MAX 20 | 24 | 24 | 24 | 24 | 24 | 8 | 8 | 8 | 16 | 24 | 24 | 24 | 24 | 24 | mA

SWITCHING CHARACTERISTICS

ALS SN74 (CD74 [SN74 |CD74 [SN74 [ SN64
PARAMETER INPUT OUTPUT MAX or MIN | LS S | ALS 1 AS F we | He |Her | Her |Bet | BeT ABT
PLH 18 9 10 10 [ 62|62 29 33 35 38 5 53 | 46
PHL A Y MAX 18 9 10 10 [ 62| 65| 29 33 35 38 | 55 6 4.6
tPZH = 23 12 20 20 9 6.7 | 38 - 44 - 8.7 9 5.1
tPzL 8 Y MAX 30 15 20 20 | 75 8 38 - 44 - 8.9 | 94 | 6.1
tPHZ = 25 9 10 10 6 7 38 - 44 - 1.1 8 6.6
tPLz 8 Y MAX 20 15 13 13 9 7 38 - 44 - 89 | 98 | 57
LVT [LVTH LVTZ | AC [SN74|CD74| ACT |SN74|CD74 Lv
PARAMETER INPUT OUTPUT MAX or MIN 3V 3V 1T v n AC | AC 1 |'acT | AcT AHC |AHCT 3v
tPLH A M MAX 35| 35| 41 4.1 73 | 75 | 82 | 9.9 10 9.6 | 85 | 95 [ 135
tPHL 33 ] 33| 41 4.1 69 | 75 | 82 | 9.2 10 9.6 | 85 | 95 [ 135
tPzH g M MAX 45 | 45 | 52 | 52 | 85 8 12 | 125| 95 | 134|105 | 13 16
tPzL 44| 44 | 52| 52| 85| 85 12 | 1141 105] 134|105 | 13 16
tPHZ g M MAX 44 | 44 | 56 | 56 | 7.3 | 9.5 12 1104 105] 134|105 | 13 18
tPLz 44| 44 | 51 5.1 8.2 | 95 12 | 1121 105] 13.4 | 105 | 13 18
LV | LVC |LVCH|LVCZ |ALVC (ALvCH
PARAMETER INPUT OUTPUT MAX or MIN 5V v | av | 3v | av | av
tPLH 85 | 59 |59 59| 28| 28
A Y MAX
tPHL 85 | 59 |59 59| 28| 28
tPzH = 10576 |76 |76 | 45 | 45
G Y MAX
tPzL 10576 |76 |76 | 45| 45
tPHZ = 155 65 | 58 | 6.5 | 42 | 4.2
G Y MAX
tPLz 155 65 | 58 | 6.5 | 42 | 42
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 271

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL BUS TRANSCEIVERS

@ 3-State Outputs Drive Bus Lines Directly

@ PNP Inputs Reduce DC Loading on Bus Lines

@ 74AC11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)

@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)

FUNCTION TABLE
DIRECTION
ENABLE | ‘conTROL OPERATION
G DIR
L L B data to A bus
L H A data to B bus
H X Isolation

RECOMMENDED OPERATING CONDITIONS

DIR

Al ———4

Logic Diagram

To Seven Other Channels

—— B1

PARAMETER | MAXor MIN | LS | ALs [ALS | as | ¢ |SNT4|CDT#|SNTG|COTS|SNTS | SNES| pgr |agr| LT |FYIH VIR | ynir
Toon MAX | 70 | 45 | 45 | 97 | 90 |0.08 | 0.16 | 0.08 | 0.16 ] 57 | 57 | 0.25]025] 019 | 019|019 | mA
oo MAX | 90 | 55 | 55 | 143 | 120 [0.08 | 0.16 | 0.08 [ 0.16] 90 | 80 [ 30 | 30 | 5 | 5 | 12 | mA
oz MAX | 95 | 58 | 58 | 123 | 110 [ 0.08 | 0.16 | 0.08 | 0.16 | 15 | 15 | 0.25] 025 019 | 019 | 0.19 | mA
Ton (A port) MAX | 15 | 15 | 5 | 5] 3 | 6 | 4| 6] 4] 3] 3 |s| s3]
Ton (B port) MAX | 15 | 15 | 15 | 15 [ 15 | 6 | 4 | 6 | 4 |15 | 15 | 32 | -2 | a2 | -2 | 32 | mA
o (A port MAX | 24 | 24 | 48 | 64 | 24 | 6 | & | 6 | & |26 |26 |64 |64 | 64 | 64 | 32 [ mA
Toc (B port MAX | 24 | 24 | 48 | 64 [ 64 | 6 | 4 | 6 | & |66 |64 |64 |64 | 64 | 64 | 32 [ mA
PARAMETER | MAX or MIN | AS | SNI#|COT4 | ACT |SNT4\COTS | ayc || LY | BV | LXC | LYEH | LYCZ |ALVC lawcH | yir
oo MAX | 0.08 | 0.04 | 0.16 | 0.0 | 0.04 | 0.16 | 0.04 | 0.04 0.02 | 0.01 [ 0.01 | 01 | 0.01 | 0.01 | mA
oot MAX | 0.08 | 0.04 | 0.16 | 0.0 | 0.04 | 0.16 | 0.04 | 0.04 0.02 | 0.01 | 0.01 | 01 [ 0.01 | 0.01 | mA
oz MAX | 0.08 | 0.04 | 0.16 | 0.0 | 0.04 | 0.16 | 0.04 | 0.04 0.02 | 0.01 [ 0.01 | 01 [ 0.01 | 0.01 | mA
To (A port) MAX | 24 | 24 | 24 | 24 | 24 | 24 | 8 | -8 | 8 | 16 | 26 | 24 | 24 | 24 | 24 | mA
Ton (B port) MAX | 24 | 24 | 24 | 24 | 24 | 24 | 8 | -8 | 8 | 16 | 24 | 24 | 24 | 24 | 24 | mA
Toc (A port MAX | 24 | 24 | 24 | 24 | 24 | 24 | 8 | 8 | 8 |16 | 28 |24 | 24 | 24 | 24 [ mA
Toc (B port) MAX | 24 | 24 | 24 | 24 | 24 | 24 | 8 | 8 | 8 | 16 | 28 |24 | 24 | 24 | 24 [ mA

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



SWITCHING CHARACTERISTICS

ALS SN74|CD74 |SN74 [CD74 | SN74 [ SNG4
PARAMETER |  INPUT OUTPUT | MAXorMIN | Ls | ALs [ RS | as | ¢ (SN |COT4 | SIS | O ST SNEY) ABT |ABTH
o 12 | 10 | 10 | 75| 7 | 26 | 33 | 28 | 39 | 7 | 7 | 36 | 36
AB B A MAX
e 12 | 10 |10 | 7 | 7 | 26 |33 |28 |39 | 7 | 7 |39] 39
oz = 40 | 20 | 20 | 9 | 8 | 58 | 45 | 58 | 48 | 109|109 56 | 56
G AB MAX
721 40 | 20 | 20 | 85| 9 | 58 | 45 | 58 | 48 | 116|116 62 | 62
oz = 28 | 10 | 10 | 55 | 75| 50 | 45 | 50 | 45 | 93 | 93 | 59 | 59
G AB MAX
7z 25 | 15 | 15 | 95 | 75 | 50 | 45 | 50 | 45 | 9.1 | 91 | 45 | 45
VT |LVTH| AC |SN74|cD74| ACT |SN74|CD74 W | w |we
PARAMETER | INPUT OUTPUT | MAXor Min | LT [LITH | AC [SATHCRT4 | ACT SRR 1COT anc anet| 2v | 1Y |
o "B on A 35 | 35 | 95| 7 | 85| 10 | 8 | 10 | 85| 95 |135] 85 | 6.3
e 35 | 35 | 69| 7 | 85| 91| 9 | 10 | 85 95 |135] 85 | 6.3
oz : ne A 55| 55 |114] 9 | 14 |132] 11 | 14 | 12 | 16 | 19 | 12 | 85
3 55 | 55 | 95 | 95 | 14 | 128 12 | 14 | 12 | 16 | 19 | 12 | 85
- 9 | 59 | 95| 10 | 14 [129] 11 144 11 |165] 22 | 16 | 7.
oz 5 ne A 59 | 59 | 95 | 10 9 65 6 | 75
iz 5 | 5 |104] 10 | 14 [139] 11 |144] 11 |165] 22 | 16 | 75
LVCH | LvezZ | ALVC [aLven
PARAMETER | INPUT OUTPUT | MAX or Min | HYCH | LYEZ I ALYC ALC
E 63 | 63 | 34 | 34
o AB B A MAX
e 63 | 63 | 34 | 34
E - 85 | 85 | 55 | 55
i G AB MAX
72t 85 | 85 | 55 | 55
E - 75 | 75 | 55 | 55
i G AB MAX
2 75 | 75 | 55 | 55
PARAMETER | INPUT OUTPUT | MAX or MIN | YYTR
A B 12
tPLH MAX —
B A
A B 16
tPHL MAX —
B A X
= B 55
tPZH G MAX —
A G
= B 66
tzL G MAX —
A 6.4
= B 6.1
tPHZ G MAX —
A 58
= B 52
iz G MAX
A 52
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS WITH RIPPLE BLANKING

@ Open-Collector Outputs Drive Indicators Directly

@ Lamp-Test Provision
@ Leading/Trailing Zero Suppression

INPUT (7)
A

Logic Diagram

OUTPUT

a

INPUT (1)

=

OUTPUT

B :DL

INPUT (2)

b

c :DL

INPUT (8)

(11) OUTPUT
c

D D‘:L

BI/RBO
BLANKING (4 |
INPUT OR

RIPPLE-BLANKING

OUTPUT

OUTPUT

d

LAMPTEST (3)
INPUT  — |

RBI (5)
RIPPLE-BLANKING — |

(9

OUTPUT
e

[

(15) OUTPUT
f

[

D)I:D_M OUTPUT
]
5|

INPUT
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FUNCTION TABLE

DECIMAL _
R _ _INPUTS BURBG OUTPUTS
FUNCTION | T [RBI[D ¢ B A a|b|c|d|e|f|g
0 H{H|L L L L H ON [ ON | ON|ON|ON |ON |OFF
1 H{X|L L LH H OFF | ON | ON | OFF | OFF | OFF | OFF
2 H{X|L L HL H ON | ON |OFF| ON | ON |OFF | ON
3 H{X|L L HH H ON | ON | ON | ON | OFF | OFF | ON
4 H|IX|L H L L H OFF | ON | ON | OFF | OFF | ON | ON
5 H{X|L HLH H ON | OFF | ON | ON | OFF | ON | ON
6 H{X|L HHL H ON |OFF | ON | ON | ON | ON | ON
7 H|X|L HHH H ON | ON | ON | OFF | OFF | OFF | OFF
8 H{Xx|H L L L H ON|[ON|ON|ON|ON|ON|ON
9 H{X|H L L H H ON | ON | ON | ON | OFF | ON | ON
10 H{X|H L HL H OFF | OFF | OFF | ON | ON | OFF | ON
11 H{X|H L HH H OFF | OFF | ON | ON | OFF | OFF | ON
12 H{X|H H L L H OFF | ON | OFF | OFF | OFF [ ON | ON
13 H{X|H HLH H ON | OFF |OFF | ON | OFF | ON | ON
14 H|X|H HHL H OFF | OFF |OFF | ON | ON | ON | ON
15 H|{X|H HHH H OFF | OFF | OFF | OFF | OFF | OFF | OFF
BI X[ XX X x X L OFF | OFF | OFF | OFF | OFF | OFF | OFF
RBI H{L|L L L L L OFF | OFF | OFF | OFF | OFF | OFF | OFF
LT LIX[X X X X H ON [ ON | ON | ON | ON | ON | ON
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN [ TTL [ LS [UNIT
lcc MAX 103 | 13 | mA
Vo (off) MAX 15 15 \
athrug
lo(on) MAX 40 | 24 | mA
lon MAX -0.2 [-0.05| mA
BI/RBO
lou MAX 8 32 | mA
SWITCHING CHARACTERISTICS
PARAMETER MAX or MIN | TTL | LS
toff 100 | 100
INPUT A MIN
ton 100 | 100
toff — 100 | 100
INPUT RBI MIN
ton 100 | 100
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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1-OF-16 DATA SELECTOR/MULTIPLEXER

@ 4-Line to 1-Line Multiplexers That Can Select 1-of-16 Data Inputs
@ Applications:

Boolean Function Generator

Parallel-to-Serial Converter

Data Source Selector
@ Buffered 3-State Bus Driver Inputs Permit Multiplexing From n Lines to One Line
@ 3-State Outputs

Data
Inputs

Data
Selects

276
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E3
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FUNCTION TABLE

INPUTS OUTPUT
G|A B C D| E w
L|L L L L|E0 EO
L|{H L L L|E E1
L{L H L L|E E2
L|{H H L L|E3 E3
L{L L H L|E4 E4
L|H L H L|E5 E5
L{L H H L|E6 E6
L|{H H H L|E7 E7
L|L L L H|Es8 E8
L|{H L L H| E9 E9
L|L H L HJ|E0]| Ef0
L|{H H L HJ|EN E11
L{L L H H|E®2| E2
L|H L H H|E3| E3
L|{L H H H|E4]| E4
L|H H H H|EI5| EI5
HIX X X X| X z

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | AS | UNIT

lcc MAX 50 | mA

lon MAX -15 | mA

lou MAX 48 | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN | AS
L DATA w wax |2
tPHL 7
L SELECT w wax |2
tPHL 10.5
kil G w wax |
tPzL 9
tPHZ g W MAX 6
tPLz 6.5
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DATA SELECTORS/MULTIPLEXERS

@ 3-State Version of '151

@ 3-State Outputs Interface Directly with System Bus

@ Perform Parallel-to-Serial Conversion

@ Complementary Outputs Provide True and Inverted Data

DO

D1

D2

D3

Data
Inputs
D4

D5

Data
(binary)

Logic Diagram

—
e
=
= 1 ;}_
13 »—Dﬁ
12 »—Di
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FUNCTION TABLE

INPUTS OUTPUTS
SELECT STROBE

C B A G yow

X X X H z z
L L L L Do Do
L L H L D1 DI
L H L L D2 D2
L H H L D3 D3
H L L L D4 D4
H L H L D5 Db
H H L L D6 D6
H H H L D7 D7

RECOMMENDED OPERATING CONDITIONS

SN74|cD74 |CD74 | SN74 |CD74
PARAMETER | MAXor MIN | TTL | Ls | 8 [ALs | ¢ |SNI#|CDI4 | COTH|SNTHCDTE|
oo MAX | 62 | 12 | 85 | 14 | 24 | 008016 0.16| 016 | 0.16 | mA
Ton MAX | 52| 26| 65| 26| 3 | 6 | 4 | 4 | 24 | 24 | mA
[ MAX 16 | 8 |20 | 2a |24 | 6 | 4 | 4 |24 | 28 |mA
SWITCHING CHARACTERISTICS

SN74|CD74 |CD74 [SN74 [CD74
PARAMETER INPUT OUTPUT MAX or MIN | TTL LS S ALS F HC He | Het | Ac AC
tPLH AB,C M MAX 45 45 18 18 9.5 51 74 63 18.2 | 18.2
tPHL 45 45 195 | 24 15 51 74 63 18.2 | 18.2
kL - 33 1 24 125 | 51 74 63 19.6 | 19.
o ABC | W(CDM&Y) |  MAX 33 5 98
tPHL 33 33 135 | 23 9 51 74 63 19.6 | 19.6
tPLH ANY D M MAX 28 28 12 10 7 49 53 53 13.5 [ 13.5
tPHL 28 28 12 15 5 49 53 53 13.5 [ 13.5
kL - 1 15 7 15 8 49 53 53 14.9 | 14.
o ANYD | w(cD7aY) | mAX 5 9
tPHL 15 15 7 15 8 49 53 53 149 | 149
tPZH é M MAX 27 45 195 15 7 36 42 45 13.5 [ 13.5
tPZL 40 40 21 15 6.5 36 42 45 13.5 | 13.5
kL = - 27 27 19. 15 6 36 42 45 13.5 | 13.
i G WD) | mAX 5 35
tPZL 40 40 21 15 45 36 42 45 13.5 | 13.5
tPHZ é M MAX 8 45 8.5 10 8.5 49 42 45 13.5 | 13.5
tPLz 23 25 14 10 8 49 42 45 13.5 [ 13.5
kL = - 55 A 10 5.5 49 42 45 13.5 | 13.
i G WD) | mAX 8 85 35
tPLz 23 25 14 10 45 49 42 45 13.5 | 13.5
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL DATA SELECTORS/MULTIPLEXERS

@ 3-State Version of '153

@ Perform Parallel-to-Serial Conversion

Data 1

Select

Data 2

280
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FUNCTION TABLE

SELECT OUTPUT
INPUTS DATA INPUTS CONTROL | OUTPUT
B A co c1 c2 c3 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

RECOMMENDED OPERATING CONDITIONS

—

S | ALS | AS F

PARAMETER | MAX or MIN ShT4|Ch74 (COTS | COTH 1COTE | yniT

C | HCT | AC | ACT

lcc MAX 14 14 | 33 23 | 0.08|0.16 | 0.16 | 0.16 | 0.16 | mA
lon MAX -26 | -26|-15 | -3 -6 -6 -4 | -24 | -24 | mA
lou MAX 8 24 | 48 24 6 6 4 24 | 24 | mA

SWITCHING CHARACTERISTICS

SN74(CD74 |CD74 |CD74 [CD74
PARAMETER INPUT OUTPUT MAXorMIN | LS | ALS | AS F He | He | HeT | Ac | AcT
tPLH 25 10 15 8 35 53 57 [ 133 18
DATA Y MAX
tPHL 20 14 8 7 35 53 57 [13.3 | 18
tPLH 45 21 [ 135 13 38 53 60 20 22
SELECT Y MAX
tPHL 32 21 [ 11.5] 10 38 53 60 20 22
tPzH = 28 14 (125 9 25 33 45 | 115|126
G Y MAX
tPzL 23 16 (115 9 25 33 45 | 115|126
tPHZ = 4 10 6 6 38 45 45 | 115|126
G Y MAX
tPLz 27 14 7 7 38 45 45 | 115|126
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 281

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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QUAD DATA SELECTORS/MULTIPLEXERS

@ 3-State Outputs Interface Directly with System Bus
@ Provides Bus Interface from Multiple Sources in High-Performance Systems

Logic Diagram
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FUNCTION TABLE

INPUTS p——
OUTPUT | seect |A B| Y
CONTROL
H X X x| z
L L L X L
L L HoX| H
L H X L| L
L H X H H

RECOMMENDED OPERATING CONDITIONS

SN74 (CD74 [SN74 [CD74 | AC [CD74 | ACT [CD74 | LVC

PARAMETER | MAXorMIN | LS | s | ALs| As | F ST EaTHISIEE [GRTH AL 1 ET8 | AR SR v [T
lcc MAX 19 87 14 | 31.9| 23 | 0.08]0.16 | 0.08 | 0.16 | 0.08 | 0.16 | 0.08 | 0.16 | 0.01 | mA
loH MAX -2.6 | -6.5| -2.6 | -15 -3 -6 -6 -6 <24 | -24 | -24 | -24 | -24 | mA
lou MAX 24 20 24 48 24 6 6 6 24 24 24 24 24 mA
SWITCHING CHARACTERISTICS

SN74|CD74 |SN74|CD74| AC |CD74| ACT |CD74| LVC
PARAMETER INPUT OUTPUT MAX or MIN | LS S | ALS | AS F we | He et [Her | 11 | ac 1 AcT | av
tPLH 13 1.5 10 5.5 7 25 45 38 50 64 | 93| 6.9 | 107 46
tPHL DATA ANY MAX 15 | 6.5 | 12 6 6.5 | 25 45 38 50 [ 72 | 93| 87 [107| 46
tPLH 21 15 18 1" 15 25 53 38 57 7.2 | 134| 82 | 154 | 6.4
tPHL SELECT ANY MAX 24 15 22 10 9.5 | 25 53 38 57 79 | 134] 94 | 154 | 6.4
tPzH 6 M MAX 30 (195 16 75 | 85 | 38 45 38 45 6.5 | 147 | 7.3 | 16.1| 5.6
tzL 30 21 18 | 95 | 85 | 38 45 38 45 | 8.6 [14.7| 9.6 [ 16.1 | 5.6
tPHZ 6 M MAX 30 8.5 10 6.5 7 38 45 38 45 76 | 147 | 84 | 16.1| 43
tPLz 25 14 15 7 7 38 45 38 45 76 | 147 | 85 | 16.1| 43
UNIT: ns

283

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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QUAD DATA SELECTORS/MULTIPLEXERS

@ 3-State Outputs Interface Directly with System Bus
@ Provides Bus Interface from Multiple Sources in High-Performance Systems

1A

1B

2A

2B

3A

3B

4A

4B

Logic Diagram
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FUNCTION TABLE

INPUTS
OuTPUT seLect | A B | OUTRUT
CONTROL
H X X X z
L L Lox H
L L HoX L
L H X L H
L H X _H L

RECOMMENDED OPERATING CONDITIONS

SN74 (CD74 [CD74 [CD74

PARAMETER | MAX or MIN | LS S | ALS | AS F He | He | HeT | AcT UNIT
lcc MAX 16 87 13 [ 25.2 | 23 [0.08 |0.16 [ 0.16 | 0.16 [ mA
lon MAX -26 | -65|-26| -15 | -3 -6 -6 -6 | -24 [ mA
lou MAX 8 20 24 48 24 6 6 6 24 | mA
SWITCHING CHARACTERISTICS

SN74|CD74|CD74 |CD74
PARAMETER INPUT OUTPUT MAX or MIN | LS S | ALS | AS F ue | He | Her | AcT
tPLH DATA MAX 12 6 8 5 6 25 24 34 | 107
tPHL 17 6 7 4 55 | 25 24 34 | 10.7
tPLH SELECT MAX 21 12 25 95 [ 95 | 29 35 43 | 15.4
tPHL 24 12 20 10 1 29 35 43 | 154
tPzH a MAX 30 [195( 18 8 8.5 | 38 35 35 | 16.1
tPzL 30 21 18 10 8.5 | 38 35 35 | 16.1
tPHZ a MAX 30 8.5 10 6 7 38 38 38 | 16.1
tPLz 25 14 18 6.5 7 38 38 38 | 16.1
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT ADDRESSABLE LATCHES

@ 38-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

Logic Diagram
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LATCH SELECTION

FUNCTION TABLE

SELECT LATCH INPUTS | OUTPUT OF | EACH
INPUTS ) ——| ADDRESSED | OTHER FUNCTION
c B A CLEAR G | LATCH |OUTPUT
L L 0 HoL D Q0 | Addressable latch
L L H ! H H Qio Qo | Memory
t : h g LoL D L | 8ine demultiplexer
HooLL 2 L H L L | Clear
H L H 5
H H L 6
H H H 7
RECOMMENDED OPERATING CONDITIONS
SN74 |CD74 | CD74
PARAMETER | MAXorMIN | TTL | Ls | ALs | SRT4CQ1% (SR uniT
Icc MAX 90 | 36 | 22 |008[0.16]0.16| mA
oK MAX 16| 8 | 8 | 4| 4| 4 |mA
oL MAX 08| 04| -04] 4 | 4| 4 |mA
SWITCHING CHARACTERISTICS
SN74 [CD74 | CD74
PARAMETER INPUT OUTPUT | MAXorMIN | TTL | Ls | ALs |37 [C37%] CR78
tw & N 15 | 17 | 15 | 20 | 21 | 27
TR 15 | 10 | 10 | 20 | 21 | 27
tsu DATA N 15 | 20 | 15 | 19 | 24 | 2
ADDRESS 5 | 17 | 15 | 19 | 24 | 26
th DATA N 0 | o o050 o
ADDRESS 20 [0 0|5 |0]o
tPLH CLEAR Any Q MAX 25 18 12 38 47 59
tPr 2 |30 | 19 | 33 | 56 | 59
o DATA Any 0 VAX o [0 [ 12 [ 33 [ | 59
tPr 28 | 27 | 22 | 50 | 56 | 61
o ADDRESS | Anw O VA g o [z [ w0 [ | 1
tPHL 20 24 20 43 51 57
o ENABLE Any 0 YA T [ e w5 [ W
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL 5-INPUT POSITIVE-NOR GATES

®Y=A+B+C+D+E

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN S F | UNIT

lcc MAX 45 9.5 [ mA

loH MAX -1 -1 mA

loL MAX 20 20 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN S F
tPLH AB,C, D E M MAX 55 | 6.5
PHL 6 4.5
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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Logic Diagram




265 Logic Diagram

QUAD COMPLEMENTARY-QUTPUT ELEMENTS ELEMENTS 1 and 4 ELEMENTS 2 and 3

Y A Y
@ Y-AW=A A%w Bﬂw
® Y=AB,W=AB

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | TTL | UNIT

lcc MAX 34 | mA
lon MAX -0.8 [ mA
lou MAX 16 | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN | TTL
tPLH - AorB -~ MAX 18
tPHL Y AorB A MAX 18
tPLH - AorB -~ MAX 18
tPHL Y AorB A MAX 18
tPLH - & with .
-tPHL Y AorB respect Y MAX 3
tPHL = & with .
-tPLH Y AorB respect Y MAX 3
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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QUAD 2-INPUT
EXCLUSIVE-NOR GATES WITH
OPEN-COLLECTOR OUTPUTS

®Y=A®B

FUNCTION TABLE

INPUTS

OUTPUT

ITrr|»
IrIr|w

IrrI|<

RECOMMENDED OPERATING CONDITIONS

PARAMETER

MAX or MIN

LS | HC

UNIT

lcc

MAX

13 | 0.02

mA

Vo

MAX

5.5 | Vcc

lou

MAX

8 4

mA

SWITCHING CHARACTERISTICS

PARAMETER

INPUT

ouTPUT

MAX or MIN

SN74
HC

tPLH

AorB
Other Input
Low

MAX

30

tPHL

AorB
Other Input
Low

MAX

30

tPLH

AorB
Other Input
High

MAX

30

tPHL

AorB
Other Input
High

MAX

30

UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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OCTAL D-TYPE FLIP-FLOPS

@ Contain Eight Flip-Flops with Single-Rail Outputs
@ Buffered Clock and Direct-Clear Inputs

FUNCTION TABLE
INPUTS ouTPUT
CLEAR CLOCK D Q
L X X L
H TOH H
H 1 L L
H L X Qo

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

UNIT fmax : MHz, other : ns

SN74|cD74 |SN74 | cD74 LVTH [cD74|cD74 W |
PARAMETER | MAX or MIN | TTL | Ls | ALs SNT#|CDT#|SNI$1COT8| pgr |LVTH| COT41 COT4 | ayc |ancr| LY | LV Junir
oo MAX 9% | 27 | 29 | 008 016|008 016] 30 | 5 |016] 016|004 004| - |002] mA
Ton MAX | 08| 04| 26| 4 | 4 | 4 | 4 | 32| 32| 24| 24| 8| 8] 6| 12| mA
Tor MAX 16 | 8 |20 | 4 | 4 | 4| a4 |64 |64 | 24|20 |8 |8 |56 |12 ]|mA
SWITCHING CHARACTERISTICS
SN74|cD74 |SN74 | cD74 LVTH [cD74|cD74

PARAMETER INPUT OUTPUT | MAXorMIN | TTL | Ls | ALs |SN7#{CRT4 |SNI# \CRTG | agr |LYTH | CDT4 | CBTS | apc
fmax MIN 30 | 30 | 35 | 21 | 20 | 16 | 16 | 150 | 150 | 100 | 85 | 70
i MIN | 165| 20 | 14 | 20 | 24 | 25 | 30 |33 ]33] 5 | 6 | 5
tsu | DATA INPUT MIN 20 | 20 | 10 | 25 | 18 | 25 | 18 | 25 | 23| 2 | 2 | 45

CLR INACVIVE MIN % | 25 | 15| 5| - | 25 7 | 23 2
th MIN 5 | 5 | 0 |0 |3 |0 |3 |12]0 2|21
toH TLEAR ANY 0 MAX 27 | 27 | 18 | 40 | 45 | 42 | 48 | 74 | 49 | 135|135 12
i cLock v a Ax 27 | 27 | 12 | 40 | 45 | 42 | 45 | 65 | 48 | 135|135 | 125
toH 27 | 27 | 15 | 40 | 45 | 42 | 45 | 73 | 43 | 135|135 | 125
PARAMETER INPUT OUTPUT | MaXor MIN [aHcT| LV | LY
fmax MIN 45 45 70
t. MIN 65 | 65| 5
tsu | DATA INPUT MIN 5 | 65| 45

CLR INACVIVE MIN 25 | 25 | 2
th MIN 0| 2 | 1
L TLEAR ANY @ MAX | 126|195 12
L cLock ANY Q vax |28 195|128
tPHL 1" 19.5 | 12.5

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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QUAD J-K FLIP-FLORS

@ Separate Negative-Edge-Triggered Clocks
@ Fully Buffered Qutputs

Logic Diagram

1Q 2Q 3Q 4Q
| (5) (6) (15) | (16)
Q Q Q Q
CLR PR o CLR PR o CLR PR o CLR PR
J OCK K J OCK K J OCK K J OCK K
? ? o o o o T T
2 (@) |[@ 9 [@ [ (12) ((13) [(14) (19) ((18) [(17)
(1) 1J 1CLK 1K 2J 2CLK 2K 3J 3CLK 3K 4J 4CLK 4K (11)
CLEAR PRESET
FUNCTION TABLE
COMMON INPUTS INPUTS OUTPUT
PRESET CLEAR |[CLOCK J K Q
L H X X X H
H L X X X L
L L X X X Ht
H H | L H Qg
H H | H H H
H H | L L L
H H | H L TOGGLE
H H H X X Q
t The output levels in this configuration are not guaranteed to
meet the minimum levels for Voy. Furthermore, this
configuration is nonstable; that is, it will not persist when
either PRE or CLR returns to its inactive (high) level.
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
PARAMETER | MAX or MIN | TTL | UNIT PARAMETER INPUT OUTPUT | MAX or MIN | TTL
[ MAX 81 | mA fmax MIN 35
Ton MAX 08 | mA tw | CLOCK high WIN 135
lou MAX 16 | mA CLOCK low 15
tsu J K WIN 3
10
th MIN 10
tPLH PRESET Q MAX 25
tPHL CLEAR Q MAX 30
tPLH 30
Q MAX  ——
tPHL coc - 30

UNIT fmax : MHz, other

292 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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QUAD S-R LATCHES

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | TTL | LS [UNIT

Icc MAX 30 7 mA

lon MAX -08 | -0.4 | mA

lou MAX 16 8 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAXor MIN | TTL | LS
t - MIN 20 20
tPLH < 22 22
tPHL s Q MAX 15 21
tPHL R MAX 27 27
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

R

Logic Diagram

(latches 1 and 3)

R

ol

(latches 2 and 4)

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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280
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS

@ Generate Either Odd or Even Parity for Nine Data Lines
@ Cascadable for n-Bit Parity

Logic Diagram

[

>
©
>—
] T

M
I

5
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=

2
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o
b

lf

1t

-l
I

& = 0DD

e
{
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o]
*——
li

M
I

gv
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FUNCTION TABLE

NO. OF INPUTS OUTPUTS
THAT AREHIGH | SEVEN 30DD
0,2,4,6,8 H L
1,3,5.7,9 L H

RECOMMENDED OPERATING CONDITIONS

SN74 (CD74 [CD74 |CD74 |CD74
PARAMETER | MAXorMIN | LS | s [ ALS | AS | F |Pue®|"e 5ot |“ac | act | UNIT
loc MAX 27 [ 105 [ 16 [ 35 | 35 [0.08[0.16[0.16]0.16]0.16 [ mA
ToH MAX 04| 0 [26] 2[4 4] 4 ]-24]-20]mA
o MAX 8 [ 20 [2a 20244 as]2a]2a]|m
SWITCHING CHARACTERISTICS

SN74 |CD74 [CD74 |CD74 |CD74

PARAMETER | INPUT OUTPUT | MAXorMIN | LS | 8 | ALS | AS | F[Su® [ e® e et
oL s 50 [ 21 [ 20 [ 12 ] 10|52 60 [63] 20 [216

DATA MAX
tPHL EVEN 45 | 18 | 20 | 11 | 11 [ 52 [ 60 | 63 | 20 | 216
oL DATA s MAX 35 [ 21 [ 20 [ 12 [ 10 [ 52 [ 60 [68 |21 [216
tPHL 0DD 50 | 18 [ 22 [15| 11 [ 52 | 60 | 68 | 21 [ 216
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4-BIT BINARY FULL ADDERS

@ Full-Carry Look-Ahead Across the Four Bits

Logic Diagram

ca
)
—L
Ba
as 12 N 10
| 4
|
|
1
— —
L
13
Az 14 >3
|
1 \
) —1
B2 ™\
d_/ 15
a2 2 N
1%
B1 -2
5 4 51
Al

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

OUTPUTS
INPUTS WHENCO=L WHEN C0 =H
WHENC2=L WHENC2=H
Al | Bl | A2 | B2 | 51 |32 |C2| 3t |3x2]C2
A3 | B3 | A4 | B4 | 33 | 34 | C4 | 33 | 34 | C4
L L L L L L L H L L
H L L L H L L L H L
L | H L L|H|L L|L|H|L
H H L L L H L H H L
L L H L L H L H H L
H|L|H L|H|H|L|L L | H
L H H L H H L L L H
H H H L L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L L L H
H H L H L L H H L H
L L H H L L H H L H
H L H H H L H L H H
L H H H H L H L H H
H H H H L H H H H H
RECOMMENDED OPERATING CONDITIONS
CD74 [CD74 [CD74 [CD74
PARAMETER MAX or MIN | TTL | LS S F He | Het | Ac | AcT UNIT
lcc MAX 110 | 39 | 160 | 55 | 0.16 | 0.16 | 0.16 | 0.16 | mA
Ion Any output except C4 MAX 08 | -04 | -1 -1 -4 -4 | 24 | -24 A
m,
C4 MAX -04 | -04]-05]| -1 -4 -4 -24 | -24
o Any output except C4 MAX 16 8 20 20 4 4 24 24 A
C4 MAX 8 8 10 20 4 4 24 24
SWITCHING CHARACTERISTICS
CD74 |CD74 |CD74 [CD74
PARAMETER | INPUT OUTPUT MAXorMIN [ TTL | LS | 8 | F [P dF o 120t
tPLH o s MAX 21 24 18 | 105 [ 69 47 | 176 | 17.6
tPHL MAX 21 24 18 | 105 [ 69 47 | 176 | 17.6
tPLH . n . MAX 24 24 18 | 105 | 63 69 | 18.2 | 18.2
Ai or Bi Si
tPHL MAX 24 24 18 | 105 | 63 69 | 18.2 | 18.2
tPLH o MAX 14 17 11 8.5 [ 59 80 | 17.6 | 17.6
tPHL c MAX 16 22 11 8 59 80 | 17.6 | 17.6
tPLH Ai or Bi MAX 14 17 12 8.5 [ 59 72 | 176 | 17.6
I or Bl
tPHL MAX 16 17 12 8 59 72 | 176 | 17.6
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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9-BIT PARITY GENERATOR/CHECKER WITH BUS DRIVER PARITY 1/0 PORT

@ Generate Either Odd or Even Parity for Nine Data Lines

@ Cascadable for n-Bit Parity

@ Direct Bus Connection for Parity Generation or Checking by Using the Parity I/0 Port
@ 74AC11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMQOS (11000 Series)

Logic Diagram

PARITY /O

XMIT {>o

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

5

PARITY
ERROR



FUNCTION TABLE

NUMBER OF INPUTS
(A-l) THAT XWiT PA;'TV :Q“Rg;
ARE HIGH
0,2,4,68 [ H H
1,3,5,7,9 i L H
0,2,4,6,8 n h H
h | L
h h L
1,3,5,7,9 n | L
h= high input level 1= low input level
H = high outputlevel L = low output level
RECOMMENDED OPERATING CONDITIONS
PARAMETER mAXor MiN | As | AC T ACT | ynir
Icc MAX 50 | 0.08 | 0.08 | mA
- Parity error MAX -2 =24 | -24 | mA
Parity 1/0 MAX 15 | 24 | 24 | mA
oL Parity error MAX 20 24 24 mA
Parity 1/0 MAX 13 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER | INPUT OUTPUT | MaXorMIN | as | AC | ACT
tPLH 15 f 10.4
Atol Parity 1/0 MAX
L 0 arity 07| 12
tPLH N 165 10 [ 11.3
vy Atol Parity error MAX 65 012 | 128
tPLH 9 62 | 77
Parity /0 | Parit MAX
o arity |/ arity error 3 o EE
tPZH 13 53 | 7.3
tzL - . 16 8.9 | 114
b XMIT Parity 1/0 MAX et
tPLz 10 63 | 78
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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PROGRAMMABLE FREQUENCY DIVIDER/DIGITAL TIMER

@ Digitally Programmable from 22 to 2*'
@ Easily Expandable
@ Applications:

Frequency Division

Digital Timing

Logic Diagram

npo—e

>T

R
NEDE
>oT O T
28 " > o>
26 > O
24
<
Tt t
.
DR | R
Lop> et T O Q
22 M: > d>
20 > dJ>
18 > o>
A U9 16
<
g 2 - <
o 1
014 o DR | R
Lop> o> 1
e 16 14 ———M2 P P 2D R
12 > J>
10 > 21 (13)
8 M
<
R
T |20 R
> 2T T
6 M2 > o> |[2PR EDS
4 P 2T a7 o
2 .
N v
l/
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FUNCTION TABLE

CLEAR | CLK1 CLK2 | QOUTPUT MODE
L X X Cleared to L
H = L Count
H L = Count
H H X Inhibit
H X H Inhibit

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | LS | UNIT
Icc MAX 75 | mA
lon (Q only) MAX 12|V
loL (Q only) MAX 24 | mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT OUTPUT | MAXor MIN | LS
fmax CLK MIN 30
teLH CLK 0 MAX 90
e CLK 0 MAX 120
tPHL CLR [l MAX 65

UNIT fmax : wHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4-BIT BINARY COUNTERS

Logic Diagram

J Q © QA

inpUT A {19

weurs 8 L Lo

J QJ&Q

D

Ro(2)

802 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



COUNT SEQUENCE

OUTPUTS

COUNT -5o—ac G Ga

0 L L L L

1 L L L H

2 L L H L

3 L L H H

4 L H L L

5 L H L H

6 L H H L

7 L H H H

8 H L L L

9 H L L H

10 H L H L

11 H L H H

12 H H L L

13 H H L H

14 H H H L

15 H H H H
NOTE: Output QA is connected to input B.
RESET/COUNT FUNCTION TABLE
RESET INPUTS OUTPUTS

Ro(1) Ro(2) Qp Qc QB QA

H H L L

L X COUNT

X L COUNT

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | TTL | LS [UNIT
lcc MAX 39 15 mA
loH MAX -08 | -0.4 | mA
lou MAX 16 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or MIN | TTL | LS
A QA MIN 32 32
fmax
B QB MIN 16 16
tw A 15 15
B A B MIN 30 30
Reset 15 15
tsu MIN 25 25
L
PLH A QA MAX 16 16
tPHL 18 18
L
PLH A B MAX 70 70
tPHL 70 70
L
PLH B B MAX 16 16
tPHL 21 21
L
PLH B ac MAX 32 32
tPHL 35 35
L
PLH B a MAX 51 51
tPHL 51 51

UNIT fmax : aHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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294
PROGRAMMABLE FREQUENCY DIVIDER/DIGITAL TIMER

@ Digitally Programmable from 22 to 2"
@ Easily Expandable
@ Applications

Frequency Division

Digital Timing

Logic Diagram

npO—4

T ° ° ° ° °

2D R
[ 2T
M
13
12
11
10 5
@ 9 &) 1p
A 1 8
ERU P <
c-19 1,
o1 1g

vow oA OO N
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FUNCTION TABLE

o
Bl
o

FREQUENCY DIVISION

INPUTS

Q TP

D [ B A BINARY DECIMAL | BINARY DECIMAL
L L L L Inhibit Inhibit Inhibit Inhibit
L L L H Inhibit Inhibit Inhibit Inhibit
L L H L 22 4 29 512
L L H H 2 8 29 512
L H L L 24 16 29 512
L H L H 25 32 29 512
L H H L 26 64 29 512
L H H H 27 128 Disabled Low
H L L L 28 256 22 4
H L L H 29 512 23 8
H L H L 210 1024 24 16
H L H H 2n 2048 25 32
H H L L 212 4096 26 64
H H L H 213 8192 27 128
H H H L 214 16384 28 256
H H H H 215 32768 29 512

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | LS [ UNIT

lcc MAX 50 mA

lon MAX -1.2 %

lou MAX 24 | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN [ LS

fmax CLK MIN 30

o CLK 1 0r 2 MIN 16

CLR MIN 35
tPLH 90
CLK 1or2 o} MAX ——
tPHL 120
tPLH CLR Q MAX 65

UNIT fmax : sHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DIGITAL PHASE-LOCKED-LOOP FILTERS

Logic Diagram

® |r K COUNTER

AT XY

B2

c 9 1 A

a ]

D(M) 8 0 14 13 12 1110 9 8 1

SRR RERR R

TO MODE CONTROLS 12-2 (11-STAGES NOT SHOWN)

KCLK

DU

ENCTR

DECREMENT

INCREMEN'I:I

/D CLK )

(9) EXCLUSIVE-OR PHASE DETECTOR

A2

i
9A1 I
1
1 (1) xomrPD
1 out
( I
B
R B (e ]
EDGE CONTROLLED PHASE DETECTOR 1
1
1
! g2
+(12) ecpp
| out
1
1
1
1
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FUNCTION TABLES

K COUNTER FUNCTION TABLE

(DIGITAL CONTROL) EXCLUSIVE OR PHASE DETECTOR
MODULO /A1 4B XORPD OUT
plejs|A (K) L L L
L| L] L] L |mhibied h t‘ :
LfjLfo|n| 22
L{L|H|L| 2 H H L
L{L|H|H 2
L[H[L[L]| =
Clalcla p EDGE-CONTROLLED PHASE DETECTOR
L{H|[H|L| =2 ¢A2__ 4B ECPD OUT
: [‘ E T :f; HorL | H
HlL|L|H]| 2n Vo Horl L
H{L|[H|L| 22 HorL 1 No change
H|L|HIH 218 1 HorL No change
H|{H|L|L]| 2%
H{H|[L|H[ 28
H{H|[H|L| 2©
H{H|H]|H] 217
RECOMMENDED OPERATING CONDITIONS
CD74|CD74 |CD74
PARAMETER | MAX or MIN | LS we | Het | act UNIT
lcc MAX 120 | 0.16 | 0.16 | 0.08 | mA
lox (I/D OUT) MAX -1 -6 -4 -24 | mA
loH (XOR, ECPD) MAX -04 | -6 -4 -24 | mA
loL (I/D OUT) MAX 24 6 4 24 mA
loL (XOR, ECPD) MAX 8 6 4 24 mA
SWITCHING CHARACTERISTICS
CD74 [CD74 [CD74
PARAMETER INPUT OUTPUT MAX or MIN | LS He | HeT | ACT
K CLK I/D OUT 32 20 20 45
fma. MIN
* /D CLK /D 0UT 6 [ 13 ] 13 | 3%
tw K CLK 16 24 24 8
MIN
1/D CLK 33 38 38 9
1 U 30 30 30 17
su D/U MIN
ENCLR 31 30 30 16
th D/U 0 0 0 7
MIN
ENCLR 0 0 0 6
tPLH 25 53 53 24
" I/D OUT MAX
tPHL /D CLK / 35 53 53 24
other input lo 15 45 45 22
PLH zAlor =B T Iput ow X or OUT
other input high MAX 25 45 45 22
other input low 25 45 45 22
tPHL H H Xor OUT
TATor EB e nput high % | 45 | 5 | 2
P T ECPD OUT A 30 | 60 | 60 | 30
tPHL 1A2 ., ECPD OUT 30 60 60 30

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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QUAD 2-INPUT MULTIPLEXERS WITH STORAGE

@ Outputs Storage Register

Logic Diagram

A1 |
ws 10
1S
[ —>ct 2 q
A2 2 A
1R
—CD—«
B1 2
s
o 14
1 —(O>Cl —— Qg
B2
1R
c1 -2
>—C1 > 1S
o 13 a
+—O>c1 —
c2 > c
1R
D1 —2
r—Ci > 1S
¢+ c1 2 qp
p2 -8
1R
cLk 1 |'>
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FUNCTION TABLE

INPUTS OUTPUTS
WORD
seLect  CLOCK Qp QG Q¢ Qp
L 1 Al B1 C1 D1
H | A2 B2 c2 D2
X H Qa0 Q80 Qco  Qno

t a1, a2, etc. = the level of steady-state input at A1, A2, etc.
QAO, QBO, etc. = the level of QA, QB, etc. entered
on the most recent O transition of CLK

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | TTL | LS | As sa‘é“ UNIT

Icc MAX 65 | 21 | 36 | 008 | mA

[ MAX | 8 | 20| 4 |mA

Ton MAX | 08| 04| 2 | 4 | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT ouTPUT | MAXormiIN [ TTL | s | as |SNZ4

i MIN 0 |20 | 8 |27
Data 15 | 15 | 45 | 21

! "Word Select MIN % | 25 | 3|2
Data 5 5 3.5 0

B Word Select MIN 0 0 1 0

L CLK 6At0 GD MAX CA S

tPHL 32 32 1 31

UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT BIDIRECTIONAL UNIVERSAL SHIFT/STORAGE REGISTERS

@ Multiplexed 1/0 Ports Provide Improved Bit Density
@ Four Modes of Operation:

Hold (Store)

Shift Right

Shift Left

Load Data
@ Operate with Outputs Enabled or at High Impedance
@ 3-State Outputs Drive Bus Lines Directly
@ Can Be Cascaded for n-Bit Word Lengths

Logic Diagram

so—! {>DT{1[> i
3F
19 5F
st ‘ i ‘ 18
SL
1 (shift left
SR 5 serial input)
(shift right L L Ll Ll L
serial input) Six
Identical
Channels
Not
Shownt
12
CLK {> ’_ i
1D 1D
(3] c1
R R
8 17
an 4 an
CLR {>o I 55
OE1 ; é ; [ n
OE2
7 1 6
A/Qp H/QH

11/0 ports not shown: B/Qg (13), C/Qg (6), D/Qp (14), E/QE (5), F/QF (15), and G/Qg (4).
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FUNCTION TABLE

INPUTS /O PORTS OUTPUTS
MODE 'SR s1 so OEit OEat CLK SL SR |AQa B CQc DQp EQe FQF GQc HQW | Qa Qw
L X L L L X X X L L L L L L L L L L
Clear L L X L L X X X L L L L L L L L L L
L H H X X X X X X X X X X X X X L L
Hold H L L L L X X X 1 Qa Qe Qco Qoo Qeo Qro Qeo Qo Qa0 QHo
H X X L L L X X | Qa Qo Qco Qpo  Qeo  Qro Qa0 Qo Qa0 QHo
Shift H L H L L 1 X H H Qan Qgn Qcn Qpn QEn QFn Qan H Qgan
Right H L H L L i X L L Qan QB Qcn  Qpn Qen Qfn Qan L Qan
Shift H H L L L 1 H X Qpn Qcn Qpn Qgn QFn Qan Qpn H Qgn H
Lt | H H L C C ] L X |den Q& Gon Qen  Qfn Qan Qi L | Qpn L
Load H H H X X 1 X X a b c d e f g h a h
NOTE: a...h=the level of the steady-state input atinputs A through H, Tt flip-flop: flip- isolated from the 1/O terminals.
 When one or both output-enable inputs are high, the eight /0 t Is are disabled to the high - however, sequential operationor clearing of the register is not affected.
RECOMMENDED OPERATING CONDITIONS
D74 [CD74 |CD74 [CD74
PARAMETER MAXorMIN | LS [ s [ as| F o [SR1(CRTHCRTHICAM funiT
Icc MAX 53 | 225 | 40 | 95 | 0.16 | 0.16 | 0.16 | 0.16 | mA
26| 65| 26| 3 | 6 | -4 | 24 | 24
Ion Qathru Qy MAX 65 mA
Qp or Q- 04|05 04| 1 | -4 | 4 | 24| 24
26 | 20 | 24 | 24 | 6 | 4 | 24 | 24
lou Qathru Qy MAX 0 mA
Qy or Oy 8 | 6 | 8 | 20| a4 | 4 | 24 | 28
SWITCHING CHARACTERISTICS
D74 |CD74 |CD74|CD74
PARAMETER INPUT OUTPUT | MAXorMIN | Ls |8 | ALs| F [GRTHCRIHCPI4 IO
fmax MIN 20 | 50 | 30 | 70 | 20 | 16 | 95 | 90
t. | CLK high 30 | 10 | 165] 7 | 24 | 30 | 5.2 | 55
CLK low MIN 10 | 10 | 165| 7 | 24 | 30 | 52 | 55
TR 20 [ 10 | 10 | 7 |15 |22 5 | 5
DATA H' 20 | 7 | 16 | 55| 36 | 30 | 45 | 45
DATA 'L 20 | 5 | 6 |55 36 | 30 | 45 | 45
tsu MIN
SELECT 35 | 15 | 20 | 85 | 36 | 41 | 9 | 9
CLR INACTIVE 20 |10 )15 )7 - -
DATA 2
R N 0[5 |0 IERERE
SELECT 0[5 |00 o o] oo
P 33 | 20 | 15 | 10 | 60 | 68 | 129129
CLK Cor Qg MAX
Pl Oa or g 39 | 20 | 18 | 95 | 60 | 68 | 129 129
tpun 25 | 21 | 13 | 10 | 60 | 68 | 135 145
LK MAX
Pl ¢ Qathru Oy 39 | 21 | 19 | 12 | 60 | 68 | 135 145
tPHL CLR Qp or Qy: MAX 40 21 22 | 105 | 60 69 | 11.2 | 12.2
tPHL CLR Qathru Oy 40 24 | 22 15 60 | 69 | 13.9 | 18.6
ez — 21 | 18 | 16 | 9 | 47 | 48 | 149 149
B, OE2 MAX
P2 OEt. 0 Oathru Oy 30 | 18 | 22 | 11 | 39 | 45 | 149 | 149
ez R — 20 | 12 | 8 | 7 | 56 | 56 | 149|149
E1, OE2 MAX
5 OEt. 0 Oathru Oy 15 | 12 | 15 | 65 | 47 | 48 | 149 | 149

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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CRYSTAL-CONTROLLED OSCILLATOR

@ Crystal-Controlled Oscillator Operation from 1MHz to 20MHz
@ Complementary Outputs

Logic Diagram

6

FFD 1D
>C1
TANK 1 %_

[T — > ¢ ] > D¢

osc

12) =
IR L N— HIH%)O—OIF( )
xmaL2 18 T DRIVER 1

) erq

'LS321
ONLY
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RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXor MIN | LS | UNIT

Icc MAX 75 | mA

o ForF MAX 24 | mA

FF, F/2, F/4 MAX -04 | mA

o ForF' MAX 2 | mA

F,F, F2, F/4 MAX 8 | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT 0UTPUT MAXor MIN | LS
F/2 MIN 10
fmax F/4 MAX 5
ANY MIN 20
\ FF MAX 14
§ ANY MAX m
P FF MAX 10
ANY MAX 20

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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323
8-BIT BIDIRECTIONAL SHIFT/STORAGE REGISTERS

@ Multiplexed 1/0 Ports Provide Improved Bit Density
@ Four Modes of Operation:
Hold (Store)
Shift Right
Shift Left
Load Data
@ 3-State Outputs Drive Bus Lines Directly
@ Can Be Cascaded for n-Bit Word Lengths

Logic Diagram

18 sL

TR -2
S0
S
8§
19 55
" 7% ’
sp 1! 4
(shift right Ll L1
serial input) Six
Identical
Channels
Not
Shownt
cLk —2 ,l> o
8 A0
45

(shift left
serial input)

Qa’
ﬁ; 5 [
OE2

7
A/Qp

T1/0 ports not shown: B/Qg (13), C/Qg (6), D/Qp (14), E/QE (5), F/QF (15), and G/Qg (4).

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




FUNCTION TABLE

INPUTS /O BORD OUTPUTS
OUTPUT
MODE orr | SELECT | controL | cik | SEREAL | aqa Biag clae Clap C/QE C/GF ClAg HGH | Qa' Qe
S1__ so | oE1t OE2t SL SR
Clear L X L] L L T X X L L L L L L L[ L L L
L Lox | L L t X X L L L L L L oL LL
Hold H LoL LoL X X X Qa0 Qa0 Qco Qoo Qeo QFo QGo QHo | QAo QHo
H X X L L L x X Qa0 QB0 Qco Qpo Qeo QFo QGo QHo | QAo Qo
Shift H L H| L L T X H H  Qan QBn Qcn QDn QEn QFn Qan H  Qgn
Right H L H| L L t X L L Qan QBn QCn Qpn QEn QFn QGn L Qan
Shift H H L] L L T H X | QBn Qcn Qon Qen QFn QGn QHn H Qgn H
Left H H L] L L t L X | OBn Qcn Qbn QEn QFn QGn QHn L Qpn L
Load H H H X X T X X a b c d e f g h a h

1 a..h=thelevel of the steady-state input atinputs Athrough H, respectively. This data is loaded intothe flip-flops whilethe flip-flop
outputsare isolated from the I/O terminals.

RECOMMENDED OPERATING CONDITIONS

cD74 | CD74
PARAMETER mAXorMIN | LS | ALs | CPT4 | COTE | uiT
Icc MAX 225 | 40 | 0.16 | 0.16 | mA
lox Qp or Qy MAX 05 [ 04 | -24 | -24 [ mA
Qa thr Oy 65 | 26 | 26 | 24 | mA
o Qp or Q' MAX 6 8 24 24 mA
Qa thru Oy 20 | 2 | 24 | 2 | mA
SWITCHING CHARACTERISTICS
cD74 | cD74
PARAMETER INPUT 0uTPUT mAXorMIN | LS | ALs | CpT4 | CON
fmax MIN 2% | 17 | 9% | 9%
tw CLK 5| 5. i
oK " 30 | 165 | 52 | 55
TR 20 | - | 5 | 5
tsu DATA H 20 | 16 | 45 | 45
DATA L 20 | 6 | 45 | 45
MIN
SELECT EREREE
TR = | 20 | 55 | 55
th SELECT o oo
MIN
DATA 0] 0 0o
k) 3 | 15 | 129 | 129
e CLK Oaor O WA 39 | 18 | 129 | 129
k) 25 | 13 | 135 | 145
e CLK Qathru Oy WA 39 | 19 | 135 | 145
ez — 21 | 16 | 149 | 149
72t OF! Qathru Oy WA 30 | 22 | 149 | 149
tPHZ — 20 8 149 | 149
(3] MAX
2 Qathru Oy 15 | 15 | 149 | 149
ez — 21 | 16 | 149 | 149
0E2 MAX
72t Oathru Oy 30 | 22 | 149 | 149
tPHZ — 20 8 149 | 149
0E2 MAX
Pz Qathru @y 15 | 15 | 149 | 14.9

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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348
8-LINE TO 3-LINE PRIORITY ENCODER

@ 3-State Outputs Drive Bus Lines Directly
@ Encodes 8 Data Lines to 3-Line Binary (Octal)

Logic Diagram

E1 ®) 9
0 (10) L
(15) g0
- (14 Gs
, an °D L
5 (12) @iD_
: [0 59
1
3 (13) °D B
(1) |
o s, e
D
68 D D
O
0 > ©

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUTS
E1 0 1 2 3 4 5 6 7 |A2 A1 A0 | GS EO
H X X X X X X X X Z Z Z|HH
L HHHHHMHHH Z zZ Z|H L
L X X X X X X X L L L L L H
L X X X X X X L H L L H L H
L X X X X X L H H L H L L H
L X X X X L H HH L H H L H
L X X X L HHHH H L L L H
L X X L HHHHH H L H L H
L X L HHHHHMH H H L L H
L L HHHHHHH H H H L H
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN LS | UNIT
lcc MAX 25 mA
loH A0, A1, A2 MAX -2.6 mA
EO, ES MAX -0.4 mA
o A0, A1, A2 MAX 24 mA
L
EO, ES MAX 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN LS
oL Tt07 A0, A1, A2 MAX 3
tPHL MAX 35
tPLH MAX 18
7 E
e ot 0 MAX 40
tPLH MAX 55
7
e ot o MAX 21
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-INPUT MULTIPLEXER/REGISTER WITH 3-STATE OUTPUTS

Logic Diagram

OE1 ENABLE LOGIC

17
2>
E
8
DO o
7
D1 o
6 D 1
D2 o A
T o
5 A F 19
D3 o " 8
4 E 2 Y
G
D4 o I L
S E
3 T c 18_
D5 o E T Y
R o)
2 s R BUFFERS
o,
1
o,

ADDRESS
DECODE

]

-
wOMIOO>
Im-Hnw—-—0mX
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FUNCTION TABLE (SN74)

TRUTH TABLE

R OUTPUT | OUTPUTS INPUTS
SELECTt DC | ENABLES ENABLE
2 ST S0 G a3 WY SELECT (NOTE 3) DATA OUTPUT ENABLES OUTPUTS
X X X| X |H X X| z z s2 s1 S0 E OE1 | OE2 | oE3 Y Y
X X X| X [X H X| z z
X X X| X [x X L| z z X X X X H X X z z
L L L| L |[L L H| D Do
L L L| H |[L L H| Doy Doy X X X X X H X z z
L L H| L [L L H|DI DI
L L H H L L H| Dip DIy X x X x d X L E z
L H L L L L H| D2 D2 L L L L L L H DO DO
L H L| H [L L H| Dz D2 =
L H H| L |L L H| D3 b3 L L L H L L H DOn DOn
L H H H L L H| D3 D3, =
HLL| L |L L H|Diod L L H L L L H D1 D1
H L L| H |L L H| D Dip L L H H L L H Din Din
H L H| L |L L H| D5 D5 —
H L H| H |L L H|Ds Dsy L H L L L L H D2 D2
H H L| L |L L H| Ds D6 =
H H L| H [L L H| Dsy Dby L H L H L L H D2n D2n
H H H| L |L L H| D o7 N " " N N N " 3 b3
H H H| H [L L H| D7 07,
NOTES: L H H H L L H D3n D3n
H = High Voltage Level (Steady State), L = Low H L L L L L H D4 D4
Voltage Level (Steady State), X = Don't Care, Z =
High Impedance State (Off State), DOp ... D7y = H L L H L L H Dan Dén
the level of steady-state inputs DO through D7, =
respectively, before the most recent low-to-high al L al L L L i D5 DS
transition of data control. H L H H L L H D5n Dn5
+ This column shows the input address setup with —
1E low. H H L L L L H D6 D6
H H L H L L H Dén D6n
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | SN74
PARAMETER MAX or MIN LS HC He HCT UNIT
lcc MAX 46 0.08 | 0.16 | 0.16 | mA
loH MAX -2.6 -6 -6 -4 mA
lou MAX 24 6 6 4 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74
PARAMETER INPUT 0oUTPUT MAX or MIN LS HC He HCT
tsu MAX 15 19 15 15
th MAX 15 5 14 14
tPLH MAX 36 59 63 Al
DO thru D7 Y
tPHL MAX 35 59 63 Al
tPLH w MAX 27 59 63 Al
DO thru D7 7
teHL (CD74:Y) MAX 44 | 59 [ 63 [ 71
tPLH DC _ M MAX 42 68 75 81
teHL (CD74: ) MAX 39 | 68 [ 15 | &
e oC _ w_ MAX 33 [ 68 | 75 | 81
tPHL (CD74: ) (CD74:Y) MAX 50 [ 68 [ 75 [ 81
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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SYNCHRONOUS UP/DOWN DECADE COUNTER

15

OE1 ENABLE LOGIC
16
OE2 o

Logic Diagram

OE3

DO

D1

D2

D3

>->0

D4

D5

D6

wIm—Hn—-—0mX

D7

320

JTO-HOmMrm®» ®© MO =

»wOmMIOO>
Im—-n—-OmI

ADDRESS
DECODE

=11

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

<|

BUFFERS



FUNCTION TABLE (SN74)

TRUTH TABLE

INPUTS INPUTS
ot OUTPUT | OUTPUTS
SELEC CLK | ENABLES SELECT (NOTE 3) CLOCK | OUTPUT ENABLES OUTPUTS
c2 c1 co Gl G2 G3| W Y s2 s1 S0 cp | oe1 | OE2 | oes Y Y
X X X| X |H X X| z z
X X x| x |x w x| z 2z X X X X H X X z z
X X X| x |x x vL| 2z z
L L L| ¢t |L L H| Do Do X X x X x il X z z
L L L|HorL|L L H| Doy DO, X X X X X X L 7 7
L L H| t |L L H|D D1 =
L L H|HorL|L L H| Dty DIy L L L 1 L L H Do Do
L H L t L L H| D2 D2 =
L OH L|Horl|L L H| D2 02 L L L HorL L L H Don DOn
L H H| t |L L H| D3 D3 n n " T n T " 5 b1
L H H|HorL|L L H| D3, D3, —
H L L| t |L L H| D4 Da L L H HorL L L H Din Din
H L L|HorL|L L H| D4 D4y —
H L H| 1 |L L H|Ds s L H L 1 L L H b2 D2
H L H|HorL|L L H| Ds, D5y =
(HTI R s L H L HorL L L H D2n D2n
H H L|[HorL|L L H| Dsy Dsy L H H B L L H b3 D3
H H H| t |L L H| D7 D7
H H H|HorL|L L H| D7 D7y L H H HorL L L H Dan D3n
NOTES: H L L t L L H D4 D4
H = High Voltage Level (Steady State), L = Low
Voltage Level (Steady State), 1 = Transition form H L L Horl L L H Ddn Ddn
Low to High Level, X = Don't Care, Z = High H L H Y L L " 5 D5
Impedance State (Off State), DOp ... D7q = the
level of steady-state inputs DO through D7, H L H HorL L L H Dsn Dsn
respectively, before the most recent low-to-high
transition of data control. H H L T L L H D6 D6
+ This column shows the input address setup with H H L HorL L L H D6n Dén
LE low.
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74
PARAMETER | MAXorMIN | LS | y® | i’ | UNIT
Ioc MAX 46 [ 0.08 [ 016 [ mA
lon MAX -2.6 -6 -4 mA
lou MAX 24 6 4 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT oUTPUT MAXorMIN | Ls | SN74 | CD74
HC HCT
tsu DO thru D7 MIN 15 19 n
th DO thru D7 MIN 0 5 14
tPLH 27 64 77
CLK Y MAX
tPHL 50 64 77
tPLH w 36 64 77
CLK 7 MAX
P (CD74:Y) 27 | 6 | 77
tPLH 45 n 89
S0, S1, 2 Y MAX
tPHL 48 n 89
tPLH W 54 n 89
S0, S1, 2 7 MAX
L (CD74:Y) 45 [ N 89
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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365

HEX BUS DRIVERS OET 1:337
35 15

Logic Diagram

a2 l/l : 8 v1
v
To Five Other Channels
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | CD74
PARAMETER MAX or MIN TTL LS HC He HeT UNIT
lcc MAX 85 24 0.08 | 0.16 | 0.16 mA
loH MAX -52 | -26 -6 -6 -4 mA
lou MAX 32 24 6 6 4 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74
PARAMETER INPUT ouTPUT MAX or MIN TTL LS He He HeT
tPLH A v MAX 16 15 24 32 38
tPHL MAX 22 18 24 32 38
tPZH g v MAX 35 35 48 45 53
tPzL MAX 37 45 48 45 53
tPHZ g v MAX n 32 48 45 53
tPLz MAX 27 35 48 45 53

UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



366
HEX BUS DRIVERS HEX BUFFERS/LINE DRIVERS 3-STATE

Logic Diagram

Vee
16

e -=a

: ONE OF SIX IDENTICAL CIRCUITS '
r—==n

2 I I :

1A T E l

| 1 ! 1
o

'3
(NOTE) i
——o 1

1
OE1
4 - -
15 2A0— 15
oE2 | ! —o2Y
g 4
6 oo -
3A0—" H 7
p : —o3Y
g 4
10
Mpo— T T T T T 19
) ! —oay
fe e e e e - - 4
12
5A0—" T
p : ——O05Y
g 4

NOTE: Inverter not included in HC/HCT365.

FIGURE 1. LOGIC DIAGRAM FOR THE HC/HCT365 AND HC366 (OUTPUTS FOR HC/HCT365 ARE COMPLEMENTS OF THOSE
SHOWN, i.e., 1Y, 2Y, ETC.)

FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS OUTPUT
G |G | a Y PARAMETER | MAXorMIN | TTL | Ls |SN74[CD74 | yyp
iy = T a0 HC | HC
L L H L
x | n X z Icc MAX 77 | 21 | o008 | 160 [ mA
H | X X z lon MAX 52|26 6 | 6 [ mA
NOTES: oL MAX 32 24 6 6 mA
H = High Voltage Level
L = Low Voltage Level
X =Don't Care
Z = High Ompedance (OFF) State SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT maxorMiN | TTL | s | ST | CPT4
teLH A Y _ MAX 17 | 15 [ 24 | 33
ey (CD74:Y) MAX 16 | 18 [ 24 | 33
tPZH G__ Y _ MAX 35 35 48 45
trzL (CD74 : OE ) (CD74:Y) MAX 37 | 45 | 48 [ 45
tpiz 5_ Y _ MAX 1 | 32 [ 4 | 45
Pz (CD74 : OE ) (CD74:Y) MAX 27 | 35 | 48 | 45
UNIT:ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 323

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



367 Logic Diagram
HEX BUS DRIVERS o L d> e 5 J>
b b
1A1 2 3 Y1 2A1 12 1 21
v v
To Three Other Channels To One Other Channel
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | CD74 LV Lv
PARAMETER MAX or MIN TTL LS HC He HCT AHC | AHCT 3V 5V UNIT
lcc MAX 85 24 0.08 | 0.16 | 0.16 | 0.04 | 0.04 0.02 mA
lon MAX 52 | -26 -6 -6 -4 -8 -8 8 -16 mA
lou MAX 32 24 6 6 4 8 8 8 16 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74 Lv Lv
PARAMETER INPUT OUTPUT MAX or MIN TTL LS He He HeT AHC | AHCT v 5V
tPLH A MAX 16 16 24 32 38 9 6.5 13.5 9
tPHL MAX 22 22 24 32 38 9 6.5 13.5 9
tPZH g MAX 35 35 48 45 53 10.5 9.5 16 10.5
tPzL MAX 47 40 48 45 53 10.5 8.5 16 10.5
tPHZ g MAX n 30 48 45 53 10.5 9.5 15.5 | 10.5
tPLz MAX 27 35 48 45 53 10.5 8.5 15.5 | 10.5
UNIT: ns
368 Logic Diagram
HEX BUS DRIVERS 158 D J0E _15 D
b >
1A1 2 3 11 2A1 12 1 21
v v
To Three Other Channels To One Other Channel
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | CD74
PARAMETER MAX or MIN TTL LS HC He HeT UNIT
lcc MAX 77 21 0.08 | 0.16 | 0.16 mA
loH MAX 52 | -2.6 -6 -6 4 mA
loL MAX 32 24 6 6 4 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74
PARAMETER INPUT OUTPUT MAX or MIN TTL LS HC He HeT
tPLH A MAX 17 15 24 32 45
tPHL MAX 16 18 24 32 45
tPZH g MAX 35 35 48 45 53
tPzL MAX 37 45 48 45 53
tPHZ g MAX 1 32 48 45 53
tPLz MAX 27 35 48 45 53
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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OCTAL D-TYPE LATCHES

E;c{H

Logic Diagram

e 1
@ 3-State Bus-Driving True Outputs LE <
@ Buffered Control Inputs c1 2
@ 74AC11xxx: Product Available in Reduced-Noise P ) e
Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise v
Advanced CMOS (11000 Series)
To Seven Other Channels
FUNCTION TABLE
OUTPUT INPUTS OUTPUT
CONTROL LE ) Q
L H H H
L H L L
L L X Qo
H X X Z
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | SN74 | CD74 | SN74
PARAMETER | MAXorMIN | Ls | s [ ALs | As | F | SV ERZ% ] SIEH) CRFED SIEE L ABT | LvTh | uNiT
Icc MAX 40 | 190 | 27 | 100 | 55 |0.08 | 0.6 | 0.08 [0.16 | 60 | 30 | 5 | mA
loH MAX 26 | 65 | 26 | 15 | -3 | 6 | 6 | 6 | 6 | 15 | 32 | 32 | mA
o, MAX 20 | 20 | 24 | 48 | 24 | 6 6 64 | 64 | 64 | mA
AC | SN74 | CD74 | ACT | SN74 | CD74 LV | v | e [awen
PARAMETER | MAxormiN | A% [ SKT4 | CRTH | ART 1 SHIH COFH anc [ aneT | 50 | &) | Sy |25 | uniT
Icc MAX 0.08 | 0.04 | 0.16 | 0.08 | 0.04 | 0.16 | 0.04 | 0.04 0.02 [ 0.01 | 0.02 | mA
loH MAX 24 | 24 | 24 | 24 | 24 | 24 | 8 | 8 | 8 | 16 | 24 | 24 | mA
o, MAX 2 | 24 | 24 | 24 | 24 | 24 | 8 8 16 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74 | CD74 | SNT4
PARAMETER INPUT OUTPUT | MAXorMIN | LS | s | AL | As | £ | SHTE|CRTEY S| GO SNEE ARt | LvTh
tw High MIN 15 6 10 4.5 6 20 24 25 24 7.5 3.3 3
Low MIN 15 7.3
tsu MIN 5 0 10 2 2 13 15 13 20 2 19 1.1
th MIN 20 10 7 3 3 12 5 10 15 5.5 1 1.4
tPLH D Q MAX 18 12 12 6 8 38 45 44 48 9.3 5.9 3.9
tPHL MAX 18 12 16 6 6 38 45 44 48 9.5 6.2 3.9
tPLH £ Q MAX 30 14 22 11.5 13 44 53 44 53 9.3 6.6 4.2
oL MAX 30 | 18 | 23 | 75 | 8 | 44 | 53 | 44 | 53 | 88 | 72 | 42
tPZH OF Q MAX 28 15 18 6.5 12 38 45 44 53 1.8 5.2 4.8
tPzL MAX 36 18 20 9.5 8.5 38 45 44 53 12 6.7 4.8
tPHZ OF Q MAX 25 9 10 6.5 7.5 38 45 44 53 7 6.9 4.6
tPLz MAX 20 12 12 7 6 38 45 44 53 7.4 6.5 4.5
AC | sN74 | cD74 | ACT | sN74 | cD7a W | W | we [awek
PARAMETER INPUT ouTPUT | Maxormin | AF [ SNTE ) CRIE Y ACT | SEU COIE L anc | aker| oV | a0 | S|
tw High MIN 4 4.5 4 5 8 4 5 6.5 5 5 3.3 3.3
Low MIN - 4 4
tsu MIN 3.5 4.5 2 3.5 8 2 4 1.5 4 4 2 0.5
th MIN 2 1 3 3.5 1 3 1 3.5 1 1 15 1.2
tPLH D Q MAX 103 | 105 8.5 11.8 | 11.5 | 10.4 | 10.5 | 10.5 17 10.5 6.8 3.6
tPHL MAX 8.4 10.5 8.5 10 11.5 [ 104 | 105 | 105 17 10.5 6.8 3.6
tPLH £ Q MAX 11.3 | 10.5 12 13 11.5 [ 125 | 105 | 145 | 16.5 | 105 7.6 3.3
tPHL MAX 10.2 | 105 12 122 | 115 | 125 | 10.5 | 145 | 16.5 | 10.5 7.6 33
tPZH B Q MAX 10.8 9.5 105 | 125 | 105 | 135 [ 115 | 135 17 11.5 7.7 4.8
tPzL MAX 9.7 9.5 10.5 12 105 [ 135 | 11.5 | 135 17 11.5 7.7 4.8
tPHZ OF Q MAX 1.1 125 [ 115 | 122 | 125 | 125 | 105 12 15 10.5 7 4.4
tPLZ MAX 8.7 10 11.5 | 10.1 10 125 | 10.5 12 15 10.5 7 4.4

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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374 Logic Diagram
OCTAL D-TYPE FLIP-FLOPS OE —cl >
@ Buffered Control Inputs ck M )
@ 74AC11xxx: Product Available in Reduced-Noise L e R
Advanced CMOS (11000 Series) 2 D 1Q
@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series) v
To Seven Other Channels
FUNCTION TABLE
OUTPUT INPUTS OUTPUT
CONTROL | ¢ ¢ b Q
L 3 H H
L 1 L L
L L X Qo
H X X Y4
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | SN74 | CD74 | SN74 LVTH
PARAMETER | MAXorMIN | LS | s | AL | As | F | S§%1 38 SREF] CRIE ] SEE| aBT | HEOR | uniT
cc MAX 40 | 160 | 31 | 128 | 86 | 0.08 | 0.16 | 0.08 | 0.16 | 60 | 30 | 5 | mA
[ MAX 26 | 65 | 26 | 15 | 3 | 6 | 6 | -6 | 6 | -15 | 32 | 32 | mA
oL MAX 26 | 20 | 24 | 48 | 24 | 6 6 6 6 | 64 | 64 | 64 | mA
AC | SN74 | CD74 | ACT | SN74 | CD74 W | v | e |awen
PARAMETER | MAXormMiN | A% | SATE | GRT8 | AT ST EOFE D ane | aneT | 50 | &y | Sy |25 | uniT
Icc MAX 0.08 | 004 | 0.16 | 0.08 | 0.04 | 0.16 | 0.04 | 0.04 | - | 0.02 | 0.01 | 0.01 | mA
ToH MAX 24 | 24 | 24 | 24 | 24 | 24 | 8 | 8 8 | 16 | 24 | 24 | mA
oL MAX 2 | 24 | 24 | 24 | 24 | 2 | 8 8 8 | 16 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74 | CD74 | SN74 LVTH
PARAMETER INPUT ouTPUT MAXorMIN | Ls | s | ALs | As | F | SNI#|CRT4 ST COIE S| aeT | MY
fmax MIN 35 75 35 125 70 24 20 25 20 70 150 150
W High MIN 15 | 6 | 14 | 4 | 7 | 20 | 24 | 20 | 24 | 7 | 33 | 33
Low MIN 15 7.3 14 3 6 20 24 20 24 - 3.3 3.3
tsu MIN 20 | 5 | 10 | 2 | 2 | 25 | 18| 25 | 18 | 65 | 19 | 15
th MIN 0 2 0 2 2 5 5 10 5 0 21 0.8
P oK N MAX 28 | 15 | 12 | 8 | 10 | 45 | 50 | 45 | 50 | 106 | 6.2 | 45
tPHL MAX 28 17 16 9 10 45 50 45 50 10 71 4.2
B = N MAX 26 | 15 | 17 | 6 | 125 ] 88 | 45 | 38 | 42 | 123 | 52 | 47
tPZL MAX 28 18 18 10 8.5 38 45 38 42 127 6.7 4.7
ez = N MAX 28 | 9 | 10 | 6 | 8 | 38 | 41 | 38 | 45 | 68 | 67 | 46
iz MAX 20 | 12 | 18 | 6 | 65 | 38 | 41 | 38 | 45 | 68 | 65 | 45
AC | sN74|cD74 | ACT | sN7a | cD7a W | | we |awen
PARAMETER INPUT ouTPUT MAxor MiN | A% | ST CRT4 | ACT | SNGT GO | ame [amer | 00 | &0 | B |4
fmax MIN 95 | 100 | 125 | 55 | 90 | 110 | 75 | 75 | 50 | 75 | 100 | 150
tw MIN 5 45 4 9 5 4.5 5 6.5 55 5 3.3 33
Low MIN 5 | 45 | 4 | 9 | 5 |45 | 5 |65 |55 5 |33 |33
tsu MIN 2.5 4.5 2 3 5.5 2 3 2.5 4.5 3 2 1.8
th MIN 35 | 15 | 2 |55 | 15| 3 | 2 |25 | 2 | 2 |15 | 05
PLH LK Q MAX 10.2 10.5 10.8 12.4 15 1.2 1.5 15 18.5 15 7 3.6
tPhL MAX 100 | 10 [108 | 138 | 11 | 112 | 115 | 115 | 185 | 115 | 7 | 36
tPZH o Q MAX 9.1 9.5 145 12.3 10.5 145 1 12.5 16.5 1 1.5 5.2
B3 MAX 94 | 95 | 145 | 123 | 105 | 145 | 11 | 125 | 165 | 11 | 75 | 52
tPHZ 3 aQ MAX 1.2 125 145 13.2 12.5 145 10 12 16 10 6.5 4.5
7z MAX 92 | 10 | 145108 | 10 | 145 | 10 | 12 | 16 | 10 | 65 | 45

UNIT fmax : MHz, other : ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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Logic Diagram

DATA
4-BIT BISTABLE LATCHES 10 OTHER
LATCH
® Complementary Outputs (Q, Q)
ENABLE
FUNCTION TABLE
INPUTS OUTPUTS
D c Q
L H L H
H H H o L
X L | @
RECOMMENDED OPERATING CONDITIONS,
PARAMETER | MAXorMiN | Ls | SHI% | uniT
Icc MAX 12 | 004 | mA
Ton MAX 04| 4 | mA
oo MAX 8 | 4 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAX or MIN | LS Sn‘é"
W MIN 20 | 20
tsu MIN 20 | 25
h MIN 0 | 5
1
PLH D Q MAX 27 30
tPHL MAX 17 30
1 —
PLH D a MAX 20 30
tPHL MAX 15 30
1
PLH ¢ Q MAX 27 33
tPHL MAX 25 33
1 —
PLH ¢ a MAX 30 33
tPHL MAX 15 33
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL D-TYPE FLIP-FLOPS

@ Individual Data Input to Each Flip-Flop
@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram

ck M ll>
_ 1
CLKEN
3
1D
1D 2 1q
———FHcC1
v v
To Seven Other Channels
FUNCTION TABLE
INPUTS OUTPUTS
CLKEN CLOCK DATA Q Q
H X X Qo Qo
L 1 H H L
L 1 L L H
X L X Qo Qo
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | SN74 | CD74 AC
PARAMETER MAX or MIN LS F He He HeT | HeT ABT P UNIT
lcc MAX 28 90 0.08 | 0.16 | 0.08 | 0.16 30 0.08 | mA
ToH MAX 04 | 1 4 4 -4 4 | 32 | 24 | mA
loL MAX 8 20 4 4 4 4 64 24 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74 | CD74 AC
PARAMETER INPUT OUTPUT MAX or MIN LS F HC He HCT | HeT ABT Prt
fmax MIN 30 110 20 20 17 16 150 100
tw MIN 20 5 25 24 25 30 3.3 B
tsu DATA MIN 20 2 25 18 15 18 25 4
TLKEN ACTIVE MIN 25 | 25 | 25 - 15 - 3 6
TLKEN INACTIVE MIN 10 [ 45 [ 25 [ 18 [ 15 [ 18 3 6
th MIN 5 1 5 3 3 3 1.8 0
tPLH LK Q MAX 27 10 40 53 45 57 6.5 1.3
tPHL MAX 27 10.5 40 53 45 57 7.3 12.9

UNIT fmax : MHz, other : ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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HEX D-TYPE FLIP-FROPS

Logic Diagram

CLOCK

TO 7(LS377)
5(1LS378)
3('LS379)

OTHER FILIP-FLOPS

ENABLE
G
Q Q
('LS379
ONLY)
FUNCTION TABLE
INPUTS OUTPUTS
G CLOCK DATA Q [
H X X Qo Qo
L ? H H L
L 1 L L H
X L X Qo Qo
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMiN | Ls | F | SHI%| unim
lcc MAX 22 45 0.08 mA
loH MAX -0.4 -1 -4 mA
lou MAX 8 20 4 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX St
or MIN LS F HC
fmax MIN 30 110 20
tw CLK H MIN 20 4 25
CLK L MIN 20 6 25
tsu DATA MIN 20 5 25
G ACTIVE MIN 25 | 35 | 25
G INACTIVE MIN 10 5 25
th MIN 5" 0 5
E 5
PLH CLK Q MAX 27 6.7 40
tPHL MAX 27 6.1 40
UNIT fmax : MHz, other : ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 329

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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390

DUAL DECADE COUNTERS

@ Individual Clock for A and B Flip-Flops Provide Dual + 2 and + 5 Counters
@ All Have Direct Clear for Each 4-Bit Counter
@ Typical maximum Count Frequency: 35MHz

@ Buffered Outputs Reduce Possibility of Collector Commutation

1(15)
nCPO

2(14)
nMR O—DD—D:

FUNCTION TABLE

Logic Diagram

BCD COUNT SEQUENCE
OUTPUTS

COUNT Gp Gc OB Ga
[ L L L L

1 L L L H

2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H

BI-QUINARY
OUTPUTS

COUNT @A Op Gc O
[ L L L L

1 L L L H

2 L L H L
3 L L H H
4 L H L L

5 H L L L

6 H L L H
7 H L H L
8 H L H H
9 H H L L

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

3(13)

RECOMMENDED OPERATING CONDITIONS

5(11)

nQy

6(10)
nQ,

SN74 | CD74 | CD74
PARAMETER MAX or MIN TTL LS HC He HeT UNIT
lcc MAX 69 26 0.08 [ 0.16 | 0.16 | mA
ToH MAX 08 | 04 | -4 4 4 | mA
lou MAX 16 8 4 4 4 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74
PARAMETER INPUT OUTPUT MAX or MIN TTL LS HC He HeT
A QA MIN 25 25 25 20 18
fmax
B QB MIN 20 12.5 25 20 18
tw A MIN 20 20 20 24 29
B MIN 25 40 20 24 29
CLR H MIN 20 20 20 15 20
tsu MIN 25 25 5 -
Pl
LH A A MAX 20 20 30 53 60
tPHL MAX 20 20 30 53 60
Pl
LH A ac MAX 60 60 72 126
tPHL MAX 60 60 72 126
tPLH B a8 MAX 21 21 33 56 65
tPHL MAX 21 21 33 56 65
tPLH B ac MAX 39 39 46 74 83
tPHL MAX 39 39 46 74 83
tPLH B a MAX 21 21 33 54 63
tPHL MAX 21 21 33 54 63
tPHL CLR Q MAX 39 39 4 57 63

UNIT fmax : MHz, other : ns
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Logic Diagram

DUAL 4-BIT BINARY CLR 1% R
COUNTERS a
CLK 4V—<3>T
@ Dual 4-Bit Binary Counter with Individual Clock
@ All Have Direct Clear for Each 4-Bit Counter
; . R
@ Typical maximum Count Frequency: 35MHz a {>
@ Buffered Outputs Reduce Possibility of Collector Lt
Commutation
R
Q {>
FUNCTION TABLE N
INPUTS
COUNT Gp Oc G GA
0 L L L L
1 L L L H R
2 L L H L
3 L L H H Q
4 L H L L
5 |L H L H T
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | CD74 | LV | LV
PARAMETER | MAXorMIN | TTL [ s |SRT% 1 SpT4 1 C8TE 01 b | uniT
Icc MAX 64 | 26 | 008 [ 016 | 016 | - | 002 | mA
on MAX 08 | 04| 4 | 4 | 4| 6 | 12 mA
o, MAX 6 | 8 e | 4 [ 4 6 | 12 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74 | LV | LV
PARAMETER INPUT 0UTPUT MAXorMIN | TTL | Ls | ST SR SR S| 8y
fmax MIN 25 | 25 | 25 | 20 | 18 | 35 | 75
W A MIN 20 | 20 | 20 | 24 | 29 | 5 5
B MIN 25 | 40 | 20 | 24 | 29 | 5 5
CLR H MIN 20 | 20 | 20 | 24 | 24 | 5 5
tsu MIN % | 25 | 5 - 5 | 4
e R A MAX 20 | 20 | 30 | 59 | 48 | 19 | 12
teiL MAX 20 | 20 | 30 | 59 | 48 | 19 | 12
e 5 w MAX 60 | 60 | 72 | 8 | 93 | 265 | 165
teiL MAX 60 | 60 | 72 | 8 | 93 | 265 | 165
L CLR [ MAX 39 | 39 | 41 | 41 | 48 | 18 | 115

UNIT fmax : MHz, other : ns

Qa

QB

Qc

Qp

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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CASCADABLE UNIVERSAL SHIFT REGISTERS

@ 3-State Outputs
@ Parallel-In, Parallel-Out Registers
@ Low Power Dissipation: 75mW Typical (Enable)

Logic Diagram

DATA INPUTS

3 (@)

(15) (14)
A Qg

Q'
3-STATE OUTPUTS CcASCADE
ouTPUT

832 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS 3-STATE OUTPUTS | CASCADE
— == | LOAD/SHIFT PARALLEL OUTPUT
CLEAR | "\ rroL |CLOCK| SERIAL —— ="/~ Qs Q@B Qc Gp ap
L X X X X X X X L L L L L
H H X X X X X | Qao Qo Qco Qpo Qpo
H H i X a b c d a b ¢ d d
H L H X X X X X | Qao QBn Qcn Qpn Qpo
H L i H X X X X | H Qan Qn Qcn Qcn
H L i L X X X X L Qan QBn Qcn Qcn
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN LS UNIT
lcc MAX 34 mA
on QA, 0B, QC, aD MAX -26 | mA
an* MAX -04 | mA
oL QA, 0B, QC, aD MAX 24 mA
an* MAX 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or MIN LS
fmax MIN 30
tw MIN 16
tsu LD/SH MIN 40
OTHER MIN 20
th MIN 10
tPLH MAX 30
LK Q
tPHL ¢ ‘ MAX 30

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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399

QUAD 2-INPUT MULTIPLEXER WITH STORAGE

@ Single-Rail Outputs (Q, Q)

@ Select One of Two 4-Bit Data Sources and Stores Data Synchronously with System Clock

Al

Logic Diagram

won04>c
SELECT ] 18 — Qa
A2 —a> C1
CD' 1R
B1
—{1s — Qg
|
B2 —3C1
1R
ci
+—{1s — Q¢
c2 —>C1
1R
D1
+—{1s — Qp
D2 —>C1
1R
cLock >
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS OUTPUTS
PARAMETER | MAXorMIN | LS | UNIT
WORD
SELECT CLOCK (@ Qg Qc Qp
L 1 A1 BT C1 DI Icc MAX 13 | mA
" 1 |A B2 C2 D2 ToH MAX 04 | mA
X L Qao QBo Qco Qi -
A0 -8 SCo Da o MAX 8 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | LS
tw MIN 20
tsu DATA MIN 25
WORD SELECT MIN 45
th DATA MIN 0
WORD SELECT MIN 0
tPLH MAX 27
CLK o}
tPHL MAX 32

UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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RE-TRIGGERABLE MONO-STABLE MULTIVIBRATOR

@ Will Not Trigger from Clear

Logic Diagram

ol

RECOMMENDED OPERATING CONDITIONS

Rext/Cext
Cext

FUNCTION TABLE

INPUTS OUTPUTS
CLR A B a a
L X X L H
X H X L H
X X L L H
H Lt | oo -
H L, H | oar

co74 | CD74
PARAMETER | MAXorMiN | Ls | CD7# | CRI¢ | ynir
Icc MAX 20 | 016 | 0.16 | mA
loH MAX -0.4 -4 -4 mA
lou MAX 8 4 4 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | Ls | CD74|CD74
HC | HeT
. MIN 20 | 30 | 30
A 3 | %0
tPLH Q MAX
B D
A - 5 | %
tPHL Q MAX
B 5 | 9
tPLH —_ Q MAX 27 65
TR =
tPHL Q MAX 45 65
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS

Logic Diagram

[ 1 |
GA — I
GB — |
GC + 1
|
so | : COMMON
1 l | CONTROLS
1
I
I
J
r==—=== rrrr-r———=—=—=—"9 -F - |
! —ob l 1
A —L 1
: _ob — | !
I
Aoy’ el |
B
: S == | TRANSCEIVERS
p 1
I
I J> | ' |
C—
1
! __O@ ' |
| ——— I I |

336 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS

so | GA

TRANSFERS

BUSES

None
None
None

None
None
None

o>

VL

>0m
oOw>
L
w>0

I

el e e X oxox| < < ()
Irc|Irc|Irr|Trr|xTx|@

mxT|Txr|r x|z x|z x x|

FICFIC|rIC|mrIC|XIX
ITrx|rIX|rrX|[ITIx|TxXx

XIr|xrI|xrr|xTx|Txxg

IR

w>0l>0m

oCw>0w>

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | LS |UNIT
lcc MAX 95 | mA
loH MAX -15 | mA
lou MAX 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT oUTPUT MAX or MIN | LS
A BorC
tPLH B AorC MAX 14
C AorB
A BorC
tPHL B AorC MAX 20
C AorB
Any G [ 38 |
tPzL S0, S1 A B, C MAX 42
Ts [ 36 |
tPzH G.s, TS AB,C MAX 32
[ G.s, TS A B, C MAX 35
Pz G.s, TS AB,C MAX 25
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL BUFFERS 3-STATE OUTPUTS

Logic Diagram

1

G1 ﬂ:)_

G2 |

Al ;{;i Y1
A2 #L Y2
A6 4'14 ; B ve
A7 4'16 ; B v
2g 18 17

T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

838 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS ALS | UNIT
lcc MAX 37 33 mA
lox MAX -2.6 -15 mA
lou MAX 24 24 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN LS ALS
tPLH MAX 15 13

A Y

tPHL 18 12
tPzH 3 MAX 40 23
tPzL M 45 25
tPHZ 3 MAX 40 10
tPLz 45 18
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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518

8-BIT IDENTITY COMPARATOR

@ Open-Collector Outputs
@ 20-kQ Pullup Resistors on Q Inputs

P7

Q7

P6

Q6

P5

Q5

P4

Q4

P3

Q3

P2

Q2

P1

Q1

PO

Qo

ol

17

18

15

16

13

14

1

12

Logic Diagram

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUT
DATA ENABLE
P.Q [ P=a
P=Q L H
P>Q L L
P<Q L L
X H L

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS | UNIT
Icc MAX 17 mA
lou MAX 24 mA
Vor MAX 5.5 \
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN ALS

33

kil Pora P-a MAX
tPHL 15
tPLH g poa MAX 33
tPHL 15
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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520

8-BIT IDENTITY COMPARATOR

@ 20-kQ2 Pullup Resistors on Q Inputs

@ 74AC11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

P7

Q7

P6

Q6

P5

Q5

P4

Q4

P3

Q3

P2

Q2

P1

Q1

PO

Qo

ol

17

18

15

16

13

14

1

12

Logic Diagram

—y

>

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUT
DATA ENABLE 5—A
P,Q oF P=a
P=Q L L
P>Q L H
P<Q L H
X H H

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXormiN | ALs | F | A4S | unim
lcc MAX 19 32 8 mA
lon MAX -2.6 -1 -24 mA
[ MAX 2 | 20 | 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT maXormiN | ALs | F | AC
tPLH 12 8.7 12.6
Pora P MAX
tor o 20 | 103 | 113
tPLH — —_— 12 6.4 7.4
OF P MAX
tPHL 22 10.4 1.8
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

343



344

521
8-BIT IDENTITY COMPARATOR

@ 74AC11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram

P7

Q7

P6

Q6

P5

Q5

P4

Q4

P3

Q3

P2

Q2

P1

Q1

PO

Qo

ol

>

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUT
DATA ENABLE
P.Q G P=Q
P=Q L L
P>Q L H
P<Q L H
X H H

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS F ?f UNIT
lcc MAX 19 32 0.08 mA
loH MAX -2.6 -1 -24 mA
lou MAX 24 20 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS F ‘1\5:
tPLH 12 1" 13
PoraQ P=0Q MAX
n . 20 | 11 | 14
tPLH = —_— 12 1.5 7.9
P=0Q MAX
tPHL 8 22 10 8.1
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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533
OCTAL D-TYPE TRANSPARENT

Logic Diagram

OE
LATCHES »
LE
[ J 3-Stat_e Bus-Drlv_mg Inverting Outputs _ o1 2 .5
@ Functionally Equivalent to ‘373, Except for Having 13 .
Inverted Qutputs
@ 74AC11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Sgnes)_ _ To Seven Other Channels
@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
FUNCTION TABLE
INPUTS OUTPUT
__ ENABLE -
oC C D Q
L H H L
L H L H
L L X Qo
H X X 4
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | SN74 | CD74 AC | SN74 | ACT | SN74
PARAMETER | MAXorMIN | ALs | As [ Spd8 1 Salé Sl Gt agr | A% SETE | ARE ST unir
Icc MAX 28 110 0.08 | 0.16 | 0.08 | 0.16 30 0.08 | 0.04 | 0.08 | 0.04 mA
lon MAX -2.6 -15 -6 -6 -6 -6 -32 -24 -24 -24 -24 mA
loc MAX 24 48 6 6 6 6 64 24 24 24 24 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74 | CD74 AC | SN74 | ACT | SN74
PARAMETER INPUT QUTPUT MAX or MIN ALS AS HC He HCT | HeT ABT 1 AC 1 ACT
te MIN 15 2 20 24 25 24 3.3 4 5 5 6
tsu MIN 15 2 13 15 13 15 2.1 3.5 4.5 3.5 4
th MIN 7 3 5 1" 5 12 2.1 2 1 3.5 2.5
1 = B . . E B
PLH D a MAX 19 1.5 38 50 44 51 6.4 9.8 " 113 | 115
tPHL 13 7 38 50 44 51 6.6 8 10.5 a5 1
tPLH LE _ 1 MAX 23 9 44 53 44 57 7.3 1.3 | 11.5 13 11.5
tPHL (CD74: LE) 18 8 44 53 44 57 7.3 10.3 1 122 | 11.5
i % a WA 17 | 65 | 3 | 45 | 44 | 53 | 57 | 10.8 | 105 | 125 | 11
tPzL 18 9.5 38 45 44 53 6.7 L 10.5 12 1
tPHZ oF 1 MAX 10 6.5 38 45 44 45 6.9 1.4 " 12.8 1"
tPLZ 16 7 38 45 44 45 6.5 8.9 1" 10.3 1
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




B34 Logic Diagram

OCTAL D-TYPE EDEG- oE
TRIGGERED FLIP-FLOPS

CLK 1
@ 3-State Bus-Driving Inverting Outputs L o1 2 3
@ '534 Have Inverted Outputs, But Otherwise Are 103 .
Functionally Equivalent to '374
@ 74AC11xxx: Product Available in Reduced-Noise \ ,

Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)

To Seven Other Channels

FUNCTION TABLE
INPUTS OUTPUT
oc CLK D Q
L T H L
L 1 L H
L L X Qo
H X X z

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | SN74 | CD74 AC | SN74 | CD74 | ACT | SN74
PARAMETER | MAXorMIN | ALs | AS [ Spd® | B ias [SUlb) Bt | oapT | 80 S 1 Bt LR | Saer | unim
Icc MAX 31 | 128 | 0.08 | 0.16 | 0.08 | 0.16 | 30 | 0.08 | 0.04 | g1 | 0.08 | 0.04 | mA
low MAX 26 | 15 | -6 | -6 | 6 | 6 | -32 | 28 | 24 | o4 | 24 | 24 | mA
o MAX 2% | 48 | 6 [ 6 6 | 64 | 24 | 24 | 24 | 24 | 24 | mA

SWITCHING CHARACTERISTICS

SN74 | CD74 | SN74 | CD74 AC | SN74 | CD74
PARAMETER INPUT OUTPUT MAX or MIN ALS AS m He HCT | HeT ABT Pr AC AC
fmax MIN 35 125 25 20 25 16 125 75 140 125
tw MIN 14 4 20 24 20 30 35 6.5 4 4
14 3 20 | 24 | 20 | 30 | 35 | 65 4 4
tsu MIN 10 2 25 18 25 30 1.6 35 4 2
th 0 2 5 5 5 5 2 4.5 1.5 2
tPLH CLK__ a MAX 12 8 45 50 45 53 6.7 1.7 12 1.3
tPHL (CD74: CP) 16 9 45 50 45 53 76 | 121 1" 1.3
P; 3 = 17 . 11.

ZH 3 a MAX 6 38 45 37 53 5 10.4 5| 145
tPZL 18 10 38 45 37 53 6.8 104 | 115 | 145
tPHZ 3 a MAX 10 6 38 45 37 45 1.3 116 | 125 | 145
tPLZ 14 6 38 45 37 45 6.5 9.2 1 145

PARAMETER INPUT outPuT | maAXormin [ ACT | SNTS
fmax MIN 55 120
tw 9 3.5

MIN
9 3.5
tsu MIN 3 4
th 5.5 1.5
tpLH CLK_ = 145 | 125
tPHL (CD74: CP) e MAX 15 12
tPZH i3 a MAX 133 | 125
tPzL 135 | 115
tPHZ — = 135 | 135
0E a MAX
tpLz 12 10.5
UNIT fmax : MHz, other : ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 347

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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540

Logic Diagram

— 1
OCTAL BUFFERS AND OF
LINE DRIVERS o 0
’
@ 3-State Outputs Drive Bus Lines or Buffer Memory a2 18y
Address Registers
@ P-N-P Inputs Reduce D-C Loading v
@ Schmitt-Triggered Inputs (SN74LS540) To Seven Other Channels
RECOMMENDED OPERATING CONDITIONS
ALS | SN74 | CD74 | SN74 | CD74 | SN74 LVTH | CD74 | CD74
PARAMETER | MAXorMIN | LS | ALS | = | Sa® | Rpe® | et |t | per | ABT | o™ 1 =e® | g | AHC | AHCT | UNIT
Ioc MAX 52 | 22 [ 22 008|016 008016 71 [ 30 0.16 | 0.16 | 0.04 | 0.04 [ mA
ToH MAX 15 [ -5 [ 15 [ 6 6 | 6 | 6 | 5] 32| 32| -] 2] 8 8 | mA
o MAX 2% | 24 | 48 6 6 6 6 64 | 64 | 64 | 24 | 24 8 8 | mA
v | v | Lve
PARAMETER | MAXorMIN | o | ¢ [ 57 [UNIT
I MAX - {002 001 | mA
loH MAX -8 -16 -24 mA
loL MAX 8 16 24 mA
SWITCHING CHARACTERISTICS
ALS | SN74 | CD74 | SN74 | CD74 | SN74 LVTH
PARAMETER INPUT ouTPUT MAXor MIN | LS | ALS | F=p | SRa® 1 Rad et et BT | ABT | oy
tPLH Y 15 [ 12 [ 12 [ 25 [ 33 ] 25 [ 3 [ 69 | 48 | 38
A 7 MAX
tPHL (CD74:Y) 15 9 9 25 33 25 | 36 4 48 | 38
tezH o v MAX 25 | 15 [ 15 | 38 [ 48 | 38 [ 53 [ 101 [ 59 [ 5.2
tpzL (CD74:Y) 38 20 20 | 38 48 38 53 [ 113 ] 64 | 53
[ Y 25 | 10 [ 10 | 38 [ 48 | 38 [ 53 9 [ 73] 56
0E 7 MAX
tpLz (CD74:Y) 18 12 12 | 38 48 38 53 | 85 | 6.2
cD74 | CD74 v | v | e
PARAMETER INPUT OUTPUT MAX or MIN- | *pd® | 500 | AHC [AHCT | o0 | oy | Sy
tPLH Y 68 7.2 8 10 12 8 5.3
A 4 MAX
tPHL (CD74: Y) 68 72 8 10 12 8 5.3
tezi — Y 12 [134 105 12 | 16 [ 105 | 6.6
OE 4 MAX
tezL (CD74: Y) 12 [134 [ 105 12 | 16 [ 105 | 6.6
tpHz — Y 12 [134 ] 10 [ 12 |75 [ 10 | 74
OE 4 MAX
tpLz (CD74: Y) 12 | 13.4 10 12 | 175 10 74
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




541 Logic Diagram

OCTAL BUFFERS AND o7
LINE DRIVERS = d )

b
@ 3-State Outputs Drive Bus Lines or Buffer Memory a2 ]\L 18y,
Address Registers |7
@ P-N-P Inputs Reduce D-C Loading v
@ Schmitt-Triggered Inputs (SN74LS541) To Seven Other Channels

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | Ls | s | RS | ¢ | SNT#| COT6 | SNTL| COTE | SNT8 | ppr | LYPH | COT4 1 COTH | awc | uniT

A-1 HCT | HCT | BCT ACT
Icc MAX 55 25 25 75 0.08 | 0.16 | 0.08 | 0.16 72 30 5 0.16 | 0.16 | 0.04 | mA
lon MAX -15 -15 -15 -15 -6 -6 -6 -6 -15 -32 -32 -24 -24 -8 mA
lou MAX 24 24 48 64 6 6 6 6 64 64 64 24 24 8 mA

Lv Lv Lve
PARAMETER MAX or MIN | AHCT 3V 5V 3V UNIT

lcc MAX 0.04 - 0.02 | 0.01 | mA
lon MAX -8 -8 -16 -24 mA
lou MAX 8 8 16 24 mA

SWITCHING CHARACTERISTICS

ALS SN74 | CD74 | SN74 | CD74 | SN74
PARAMETER INPUT OUTPUT MAX or MIN LS ALS A1 F He He et | Het | BeT ABT
I 15 14 14 6 29 35 29 42 6 3.6
o A ¥ MAX
tPHL 18 10 10 6 29 35 29 42 8.2 3.9
I — 32 15 15 9.5 38 48 38 53 10.7 4
o OF ¥ MAX
tPzL 38 20 20 9.5 38 48 38 53 11.5 5.9
I — 29 10 10 6.5 38 48 38 53 8.6 5.8
i OF ¥ MAX
tPLz 18 12 12 6 38 48 38 53 8.6 4.4
LVTH | CD74 | CD74 LV Lv Lvc
PARAMETER INPUT OUTPUT MAX or MIN 3V 'AC ACT AHC | AHCT 3V 5V 3V
Lt 3.5 7.8 8.2 8 9.5 12 8 5.1
— A Y MAX
tPHL 3.5 7.8 8.2 8 9.5 12 8 5.1
Lt — 5.2 12 134 | 10.5 12 16 10.5 7
o OF Y MAX
tPzL 5.3 12 134 | 10.5 12 16 10.5 7
Lt — 5.6 12 134 10 12 17.5 10 7
i OF Y MAX
tPLz 5 12 13.4 10 12 17.5 10 7
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 349

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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543
OCTAL REGISTERED TRANSCEIVERS

@ Back-to-Back Registers for Storage
@ 3-State True Outputs
@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram
OEBA

CEBA

LEBA

OEAB
CEAB

LEAB

A
Y

22

»
3 :1 Cl|—e
A1l
N
—{cCt ﬂ
l/
v

To Seven Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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FUNCTION TABLEt

INPUTS OUTPUT
CEAB _LEAB_OEAB A B
H 3 X X z
X X H X z
L H L X Bo¥
L L L L L
L L L H H

1 A-to-B data flow is shown; B-to-A flow controlis the
same exceptthatit uses CEBA, LEBA, and OEBA.

+Output level before the indicated steady-state
input conditions were established

RECOMMENDED OPERATING CONDITIONS

SN74 LVTH | ACT | LVC
PARAMETER MAX or MIN Folor | ABT [Tay | 97 | 5y | UNIT

lccH MAX 100 | 8 |025 019008001 | mA
lccL MAX 125 | 7 30 5 0.08 [ 0.01 | mA
lccz MAX 125 15 | 0.25 | 0.19 | 0.08 | 0.01 | mA
1ok A MAX -3 215 | -32 | -32 | -24 | -24 | MA

B MAX ;15 | -15 | -32 | -32 | -24 | -24 | mA
oL A MAX 24 64 64 64 24 24 | mA
B MAX 64 64 64 64 24 24 | mA
SWITCHING CHARACTERISTICS
SN74 LVTH | ACT | LVC
PARAMETER INPUT | OUTPUT | MAX or MIN FolBer | 28T [ oy | 5 | Sy

t- MIN 5 7 | 35 | 33 4 | 33

tsu LE " before 3.5 4.5 3.5 0.4 2.5 1.6
—— =
LE *before | ' MIN 35 | 45 3 1 25 | 16
CE " before - 35 0.2 3 1.6
CE " before - 3 |07 3 1.6

th LE " after 35 [ 15 | 05 | 15 2 | 21
LE " after MIN 35 [ 15 | 05 | 13 2 | 21
CE " after - 05 | 16 | 15 | 21
CE "after | L' - 05 | 14 [ 15 | 21

E

PLH AorB | BorA MAX 85 | 88 | 69 [ 37 | 102 7
tPHL 75 | 96 | 69 [ 37 | 121 [ 7
r —

PLH EEA A MAX 125 | 129 | 66 | 47 [11.2 | 85
tPHL 125 | 127 | 70 | 47 [ 132 | 85
r —

PLH EAB 5 MAX 125 | 129 | 66 | 47 [11.2 | 85
tPHL 125 | 127 | 70 | 47 [ 132 | 85
r —

PZH oF AorB MAX 10 [ 107 | 64 | 49 | 115 | 77
ezt 12 [ 123 | 75 | 49 | 153 | 7.7
r —

PHZ oF AorB MAX 9 | 81 |84 |53 [104] 7
trz 85 | 7.2 8 [ 53 105 [ 7
r —

PZH o AorB MAX 10 | 12 | 64 |53 [122] 8
ezt 12 [ 135 | 75 | 53 | 16 8
r —

PHZ o AorB MAX 9 [ 85 |84 |54 | M 7
trz 85 | 7.6 8 [ 54 | 1a[ 7
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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SYNCHRONOUS 4-BIT COUNTER
@ 3-State Outputs

@ Choice of Asynchronous or Synchronous Clearing and Loading
@ Internal Look-Ahead Circuitry for Fast Cascading

Logic Diagram
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82 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS
—_———— OPERATION
OE ACLR ALOAD SCLR SLOAD ENT ENP CLK
H X X X X X X X Q outputs disabled
L L X X X X X X Asynchronous clear
L H L X X X X X Asynchronous load
L H H L X X X t Synchronous clear
L H H H L X X 1t |Synchronousload
L H H H H H H 1t |Count
L H H H H L X X | Inhibitcounting
L H H H H X L X Inhibit counting
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN ALS | UNIT
Icc MAX 36 mA
0w OUTPUT Q MAX -26 | mA
CCO & RCO MAX -04 | mA
o OUTPUT Q MAX 24 mA
CCO & RCO MAX 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS
fmax MIN 30
tw 16.5
MIN
16.5
tsu 20
20
20
MIN 15
30
15
30
th MIN 0
tPLH 12
CLK Q MAX
tPHL 18
tPLH 29
CLK RCO MAX
tPHL 24
tPLH —_— 35
ALOAD Q MAX
tPHL 23
tPLH —_— 55
ALOAD cco MAX
tPHL 33
tPLH 16
ENT RCO MAX
tPHL 14
tPHL ACLR Q MAX 22

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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563
OCTAL D-TYPE TRANSPARENT LATCHES

Logic Diagram

WITH INVERTED OUTPUTS "
LE
[
@ 3-State Buffer-Type Outputs Drive Bus Lines
. ¢ 19
Directly . 1 2 .
@ Bus-Structured Pinout
v
To Seven Other Channels
FUNCTION TABLE
INPUTS
— ENABLE OuTPUT
[ LE D Q
L H H L
L H L H
L L X Qo
H X X 4
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | SN74 | CD74 | SN74 | CD74 | SN74
PARAMETER | MAXorMIN | ALS | Sha® | BHa® [RUert | St |90 1 Be® | aeT | UNIT
Icc MAX 29 [ 008 [ 016 [ 0.08 | 0.16 | 0.08 | 0.16 | 0.04 [ mA
o MAX 26 | 6 6 | 6 | 6 | -24 | 24 | 24 | mA
To MAX 2% 6 6 6 6 24 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74 | CD74 | SN74 | CD74 | SN74
PARAMETER INPUT OUTPUT MAXorMIN | ALS | Spt | B et LR e 1A | Cae | et
t. 15 [ 20 [ 24 [ 25 | 5 4 3
tsu MIN 10 [ 13 ] 15 [ 18] 15 [ 25 2 | 45
th 10 5 10 5 2 3 0
tPLH b a MAX 18 | 44 | 45 | 44 | 45 [ 115 [ 105 [ 125
tPHL 1 [ 40 [ a5 [ a8 [ a5 [ 11 05 1t
tPLH LE = 22 | 44 [ 50 [ a4 [ 53 [ n 12 [ 115
= [0 MAX
tPHL (CD74: LE) 21 44 50 44 53 | 95 12 | 105
tezH o a MAX 18 [ 38 [ 45 [ 44 | 53 [ 10 [105] 10
tezL 18 [ 38 | 45 [ 44 | 53 [ 95 [ 105 [ 95
[ o a MAX 10 [ 38 [ 45 [ 44 [ 53] 12 [ns5][1s
[ 15 [ 38 | 45 [ 44 | 83 9 [115] 85
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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OCTAL D-TYPE EDGE-
TRIGGERED FLIP-FLOPS

@ 3-State Buffer-Type Inverting Outputs Drive Bus

Lines Directly
@ Bus-Structured Pinout

FUNCTION TABLE
INPUTS OUTPUT
OE CLK D [
L t H L
L 1 L H
L L X Qo
H X X z

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

o ol>
cLk 1

P> C1
1D 2 1D

To Seven Other Channels

SN74 | CD74 | SN74 | CD74 | SN74 | SN74
PARAMETER MAX or MIN ALS HC HC HCT | HeT | Ac ACT UNIT
Icc MAX 30 0.08 | 0.16 | 0.08 | 0.16 | 0.04 | 0.04 mA
loH MAX -26 -6 -6 -6 -6 -24 -24 mA
lou MAX 24 6 6 6 6 24 24 mA
SWITCHING CHARACTERISTICS
SN74 [ CD74 | SN74 | CD74 | SN74 | SN74
PARAMETER INPUT OUTPUT MAX or MIN ALS He He HeT | HeT | Ac ACT
fmax MIN 30 25 20 25 16 85 75
tw CLK H 14 20 24 20 30 5 3.5
CLK L MIN 14 20 24 20 30 5 3.5
tsu CLK * 15 25 18 25 30 25 3
th CLK * 0 5 5 5 3 2 1
tPLH CLK il MAX 14 45 50 45 53 1.5 [ 11.5
tPHL 14 45 50 45 53 10.5 | 10.5
tPZH o il MAX 18 38 45 38 53 9.5 9.5
tPzL 18 38 45 38 53 9.5 9.5
tPHZ o il MAX 10 38 41 38 45 11.5 1.5
tPLZ 15 38 41 38 45 9 8.5

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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569

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

@ 3-State Q Outputs Drive Bus Lines Directly
@ Fully Synchronous Clear, Count, and Load
@ Asynchronous Clear Is Also Provided

@ Fully Cascadable

Logic Diagram
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["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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FUNCTION TABLE

INPUTS

OE ACLR SCLR LOAD ENT ENP

CLK

OPERATION

H
L
L
L
L
L
L
L

IIITIITr X
ITITITTIrxX
ITITTr XXX
X T XXX X

I XXX XX

/D
X
X
X
X
H
L
X
X

Load

XX = XX

Q outputs disabled
Asynchronous clear
Synchronous clear

Count up
Count down
Inhibit count
Inhibit count

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS | UNIT
Icc MAX 32 mA
lon HPUE MAX -26 | mA
CCO & RCO 04 | mA
lou HPUE MAX 24 mA
CCO & RCO 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS
fmax MIN 30
tw ACLR, LOAD 15
CLK "H" MIN 16.5
CLK "L" 16.5
tsu Data atA, B, C, D 20
ENP, ENT High 30
Low 20
— [ High 15
SCLR Low MIN 30
T0AD High 15
Low 30
uD 30
ACLR 10
th MIN 0
kil cLk ANY @ MAX 13
tPHL 16
kil cLk [ MAX 2
tPHL 19
ki El Rco MAX 1
tPHL 13
tPHL ACLR Q MAX 20
tPZH O Q MAX 18
tPzL 24
tPHZ oF Q MAX 10
tPLz 13

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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573 Logic Diagram
OCTAL D-TYPE TRANSPARENT o ! 4>
LATCHES
LE 11 .
@ 3-State Buffer-Type Outputs Drive Bus Lines o1 19
i 1Q
Directly . 102 1D
@ Bus-Structured Pinout
v
To Seven Other Channels
FUNCTION TABLE
INPUTS
~ ENABLE OULPUT
OE LE D
L H H H
L H L L
L L X Qo
H X X 4
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | SN74 | CD74 | SN74 LVTH | SN74 | CD74 | SN74
PARAMETER | MAXorMIN | ALs | as | F [ SNT4| CRI% | QI8 | SR SRR gy | LM | SRT# L CR1 1 ST 1 unir
cc MAX 27 | 106 | 55 | 0.08 | 0.16 | 008 | 0.16 | 62 | 30 | 5 | 0.04 | 0.16 | 0.04 | mA
o MAX 26 | 15 | 3 | 6 | 6 | 6 | 6 | -15 | 32 | -32 | 24 | 24 | -2 | mA
o, MAX 2 | 48 | 24 | 6 6 5 6 | 64 | 64 | 64 | 24 | 24 | 24 | mA
CD74 Lv Lv Lve
PARAMETER MAX or MIN ACT AHC | AHCT 3V 5V 3V UNIT
lcc MAX 0.16 | 0.04 | 0.04 - 0.02 | 0.01 mA
loH MAX -24 -8 -8 -8 -16 -24 mA
loL MAX 24 8 8 8 16 24 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74 | CD74 | SN74 LVTH
PARAMETER INPUT 0UTPUT MAXorMIN | ALs | As | F | SAT# | CRIE L SRS GRS asT B
t. LE 10 | 45 | 6 | 20 | 24 | 25 | 24 | 4 | 33 | 33
tsu LE. MIN 0 | 2 2 | 13| 15 | 138 20| 1 |19] 07
th LE 7 3 3 5 12 5 15 4 1.8 1.5
tPLH 14 8 8 44 53 44 53 8.4 5.9 3.9
[ 0 e MAX % | 7 6 | 44 | 53 | 44 | 53 | 96 | 62 | 39
o] 20 | 13 | 13 | 44 | 53 | 44 | 53 | 81 | 66 | 42
tPHL L e MAX 19 15 8 44 53 44 53 7.8 7.2 4.2
tPzH — 18 6.5 12 38 45 44 53 10.4 5.2 5.1
tPzL OF e MAX 18 9.5 8.5 38 45 44 53 n 6.7 5.1
tPHZ — 10 6.5 7.5 38 45 44 53 6 71 4.9
tPLz OF e MAX 15 7 6 38 45 44 53 6 6.5 4.6
SN74 | CD74 | SN74 | CD74 Lv Lv Lvc
PARAMETER INPUT OUTPUT MAX or MIN AC AC ACT | ACT AHC | AHCT 5V 3V 3V
t. LE 5 4 4 4 5 5 5 5 33
tsu LE . MIN 35 2 35 2 35 35 35 35 2
th LE . 2 3 0 3 1.5 15 1.5 1.5 15
tPLH 0 a MAX 1.5 8.5 12 10.4 10 715 10 16.5 6.9
tPHL 1 8.5 12 10.4 10 10 10 16.5 6.9
tPLH LE a MAX 1 12 12 125 n 8.5 1 175 11
tPHL (CD74AC/ACT: LE) 10 12 10.5 125 mn 10 1 17.5 11
tPzH OF a MAX 10 10.5 " 135 n 8 il 17 15
tPzL 9.5 10.5 10.5 135 mn " 1 17 15
tPHZ OF a MAX 12 1.5 12.5 125 n 12 il 16.5 6.5
tPLz 9 1.5 9.5 125 mn 10.5 1 16.5 6.5
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




574

OCTAL D-TYPE EDGE-
TRIGGERED FLIP-FLOPS

Logic Diagram

oLk
@ 3-State Buffer-Type Noninverting Outputs Drive - 19
) . 1Q
Bus Lines D|rectIY 1 2 1D
@ Bus-Structured Pinout
v
To Seven Other Channels
FUNCTION TABLE
INPUTS OUTPUT|
OE CLK D Q
L 1 H H
L 1 L L
L L X Qo
H X X Z
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | SN74 | CD74 | SN74 LVTH | SN74 | CD74 | SN74
PARAMETER | MAXorMIN | Ats | As | F | SET4 ) CRT8 ) SEFH CRTH S aBT | 00| SAEH | Caet | e | uNiT
Icc MAX 28 | 134 | 86 | 0.08 | 0.16 | 008 | 0.16 | 62 | 30 | 5 | 0.04 | 0.16 | 0.04 | mA
oK MAX 26 | 15 | 3 | 6 | 6 | 6 | 6 | 15| 32 | 24 | 24 | 24 | 24 | mA
oL MAX 2% | 48 | 24 | & 6 6 6 | 64 | 64 | 24 | 24 | 24 | 24 | mA
CD74 Lv Lv Lvec
PARAMETER MAX or MIN ACT AHC | AHCT 3V 5V 3V UNIT
lcc MAX 0.16 | 0.04 | 0.04 - 0.02 | 0.01 mA
loH MAX -24 -8 -8 -8 -16 -24 mA
lou MAX 24 8 8 8 16 24 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74 | CD74 | SN74 LVTH
PARAMETER INPUT UTPUT MAXorMIN | ALS | As | F | SNTH| BRIE] QIR CRIEL S| AT | MY
fmax MIN 35 125 100 24 20 24 20 77 150 150
tw MIN 14 5.5 7 20 24 20 24 6.5 3.3 3.3
tsu MIN 15 5.5 2 25 18 25 18 6 1.5 2
h MIN 0 0 2 5 5 5 5 0 |18 | 03
1 . .
PLA CiK R WAX 14 | 8 | 10 | 45 | 50 | 45 | 50 | 10 | 68 | 45
tPHL 14 9 10 45 50 45 50 8.9 71 4.5
1 — 8 . . X
o o N WAX 18 | 6 | 125 | 38 | 45 | 38 | 45 | 104 | 51 | 48
72 18 | 10 | 85 | 38 | 45 | 38 | 45 | 109 | 67 | 48
1 — B X
PHZ 0F Q MAX 10 6 8 38 41 38 42 1.5 7 4.8
tPLZ 12 6 6.5 38 41 38 42 6.4 6.5 4.4
SN74 | CD74 | SN74 | CD74 W | | e
PARAMETER INPUT UTPUT MAXor Min | SpTE| ERTET ST ERIE L ake | aneT | S0 | ay | Sy
fmax MIN 85 125 85 110 75 75 45 75 100
tw MIN 5 4 4 4.5 5 5.5 5 5 33
tsu MIN 2 2 | 25 | 2 3 | 35 | 35 | 35 | 2
th MIN 1.5 2 0 3 15 15 1.5 15 15
tPLH 1 10.8 12 1.2 12 12 19 12 7
tPHL CLk a MAX 9.5 10.8 " 1.2 12 12 19 12 7
tPZH o Q MAX 9 14.5 10 14.5 12.5 12.5 18.5 12.5 15
tPzL 9 14.5 10 14.5 12.5 12.5 18.5 12.5 15
tPHZ o Q MAX 10.5 14.5 15 14.5 1.5 15 17 1.5 6.4
tPLZ 8.5 14.5 9 14.5 1.5 11.5 17 1.5 6.4

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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575

OCTAL D-TYPE EDGE-
TRIGGERED FLIP-FLOPS

@ 3-State Buffer-Type Noninverting Outputs Drive
Bus Lines Directly

@ Bus-Structured Pinout

@ Synchronous Clear

FUNCTION TABLE
INPUTS OUTPUT
OE CLR CLK D Q
r L 7 X L
L H i H H
LoH L L
L H L X Qo
H X X X Y4

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS | AS | UNIT

lcc MAX 30 142 | mA
lon MAX -2.6 -15 mA
lou MAX 24 48 mA

SWITCHING CHARACTERISTICS

Logic Diagram

PARAMETER INPUT OUTPUT MAXor MIN | ALS | AS

fmax MIN 30 | 90

tw |[CLK] H 5.5

Ck] L 1% 755

tsu DATA 55
— MIN 15

TR L 6.5

th DATA 0 3

CLR 0

tPLH LK a MAX 14 8

tPHL 14 9

tPZH 18 6

tPzL oc e MAX 18 10

tPHZ 10 6

o oc Q MAX = 5

UNIT fmax : MHz, other : ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

To Seven Other Channels



576
OCTAL D-TYPE EDGE- oE —

Logic Diagram

TRIGGERED FLIP-FLOPS

@ 3-State Buffer-Type Inverting Outputs Drive Bus
Lines Directly 2

. 1D
@ Bus-Structured Pinout
@ Functionally Equivalent to '576, Except for Having
Inverted Qutputs
FUNCTION TABLE
INPUTS OUTPUT
OE CLK D Q
L ) H L
L t L H
L L X Qo
H X X Z
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN | ALS | AS | UNIT
lcc MAX 30 135 mA
lon MAX -2.6 -15 mA
lou MAX 24 48 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXor MIN | ALS | AS
fmax MIN 30 125
H 4
w - 185 (—
MIN
tsu DATA 15 2
th DATA 0 2
tPLH LK q MAX 14 8
tPHL 14 9
tPZH oF q MAX 18 6
tzL 18 10
tPHZ oF q MAX 10 6
tPLz 15 6

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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577
OCTAL D-TYPE EDGE-

TRIGGERED FLIP-FLOPS

@ 3-State Buffer-Type Inverting Outputs Drive Bus

Lines Directly
@ Bus-Structured Pinout
@ Synchronous Clear

FUNCTION TABLE
INPUTS OUTPUT!
OE CLR __ CLK D [}
L L i X H
L H t H L
L H 1 L H
L H L X Qo
H X X X z

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

PARAMETER MAX or MIN ALS AS | UNIT
lcc MAX 30 142 | mA
lon MAX -2.6 -15 mA
lou MAX 24 48 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN ALS | AS
fmax MIN 30 125
t. 16.5 4
tsu__ | DATA MIN 15 | 2
th | TR 0 p)
tPLH LK q MAX 14 8
PHL 14 9
tPZH — = 18 6
tPzL 0F o MAX 18 10
tPHZ oF q MAX 10 6
tPLz 15 6

UNIT fmax : MHz, other : ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

To Seven Other Channels
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Logic Diagram

OCTAL D-TYPE TRANSPARENT OE
LATCHES WITH INVERTED 1
OUTPUTS LE
@ 3-State Buffer-Type Outputs Drive Bus Lines 10 2
Directly
@ Inverting-Logic Outputs
@ Bus-Structured Pinout
FUNCTION TABLE
INPUTS OUTPUT
__ ENABLE a
OE LE D
L H H L
L H L H
L L X Qo
H X X Z
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN | ALS | AS | UNIT
lcc MAX 29 115 mA
lon MAX -2.6 -15 mA
lou MAX 24 48 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXor MIN | ALS | AS
t. C 15 2
tsu c. MIN 10 2
th c. 10 3
tPLH 0 q MAX 18 JZ25]
tPHL 14 7
tPLH LE q MAX 22 9
tPHL 21 8
tPZH — - 18 6.5
tzL O ¢ MAX 18 Ol
tPHZ o q MAX 10 6.5
tPLz 15 7
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

To Seven Other Channels
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8-BIT BINARY COUNTER WITH OUTPUT REGISTER
@ Parallel Register Outputs
@ Counter Has Direct Clear

@ 3-State Qutputs
@ Guaranteed Counter Frequency: DC to 20MHz

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER maXorMiN | Ls | SNTH | uniT
lcc MAX 65 0.08 mA
o RCO MAX N 3 | mA
Q MAX 26 | 6 | mA
o RCO MAX 16 7 | mA
Q MAX 2 5 | mA
SWITCHING CHARACTERISTICS
SN74
PARAMETER INPUT OUTPUT MAX or MIN LS HC
fmax CCK RCO MIN 20 13
tw CCK 25 31
CCLR MIN 20 25
RCK 20 31
T TR .
" b fCCUECK " 2 s
° "C'SK - MIN
40 25
bofore RCK *
tPLH —_ 22 45
. RCO MAX
tPHL CeK 30 45
tPLH CCLR . RCO MAX 5 | 39
tPLH 18 42
. o} MAX
tPHL ReK 33 42
Lt - 38
o . a MAX 37
tPZL 45 37
Lt - 30
i R a MAX 37
Pz 38 37

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT BINARY COUNTER WITH INPUT REGISTER

@ Parallel Register Inputs
@ Counter Has Directly Overriding Load and Clear
@ Accurate Counter Frequency: DC to 20MHz

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS UNIT
lcc MAX 60 mA
lox MAX -1 mA
lou MAX 16 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN LS
fmax CCK RCO MIN 20
tw CCK 25
CCLR 20
MIN
RCK 20
CLOAD 40
T TCOIR -
su CCLR 2
bofore CCK *
b(;LDAcDm; . 2
et
— 30
bofore CLOAD *
AtoH 2
bofore RCK
th MIN 0
tPLH — 23
" RCO MAX
tPHL CeK 30
r JE— —_ 47
o CLOAD . RCO MAX
tPHL 17
PLH CCLR, RCO MAX 45
tPLH — 53
" RCO Q MAX
tPHL RCK 45

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT BINARY COUNTER WITH INPUT REGISTER
@ Parallel 3-State 1/0: Register Inputs/Counter Outputs

@ Counter Has Directly Overriding Load and Clear
@ Accurate Counter Frequency: DC to 20MHz

@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXor MIN | LS AﬁT UNIT
Icc MAX 85 | 008 | mA
o RCO MAX 0 | 24 | mA
Q MAX 26 | 24 | mA
o RCO MAX 6 | 24 | mA
Q MAX 2 | 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT oUTPUT MAXor MIN | LS AﬁT
fmax [ RCO MIN 20 | 52
tw [ 2% | 96
TCIR 20 | 76
MIN
RCK 20 | 58
CLOAD a0 | 62
" —
s CCLR 0 | 12
bofore CCK *
bchUAcDu; ' e
s
L 30 | 74
bofore CLOAD *
AtoH 20 | 24
bofore RCK :
th MIN 0 | 08
tPLH 21 15.1
. Q MAX
toHL eeK 39 15
tPLH —_— 51 19.1
Q MAX
tPHL CLOAD 42 217
tPHL CCLR Q MAX 38 16

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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594

8-BIT SHIFT REGISTER WITH OUTPUT LATCHE

@ 8-Bit Serial-In, Parallel-Out Shift Registers with Storage
@ Independent Direct Overriding Clears on Shift and Storage Registers
@ Independent Clocks for Shift and Storage Registers

@ Guaranteed Shift Frequency: DC to 20MHz

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

SN74 W | w
PARAMETER maxormin | Ls | SN[ akc [anct| Y| BV uwir
Icc MAX 65 | 0.08 | 004 | 0.02 002 | mA
o an MAX 2] 4| 8| 8| 6| 12| mA
Q MAX 26| 6 | 8 | 8 | 6 | 12| mA
o an MAX % | 4 | 8 | 8 | 6 | 12| mA
A to QH MAX 24 | 6 | 8 | 8 | § | 12 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT oUTPUT MaxorMiN | s |SNT4 | anc |awcT| LV | LY
HC v | sv
W SRCK e 2% | 20 | 5 | 55 | 55 | 5
RCK 20 | 20 | 5 | 55 | 55 | 5
tsu SRCLR * 20 | 10 | 33 | 33 | 48 | 33
to SRCK *
SER 0 | 2| 3 | 3 |35] 3
to SRCK * :
SRCK MIN w0 | 2| 5 | 5 |85 s
to RCK *
SRCLR . w0 | 13 5 | 5| 9|5
to RCK *
RCLR © 20 | 5 | 37|38 53|37
to RCK *
h MIN 0 | 5 | 2 | 2 |15 2
£ 18 | a7 | 91 | 91 | 124 | 91
SRCK * aw’ MAX
e 23 | 37 | 104 | 100 | 139 | 101
C 18 | 37 | 83 | 83 | 111 | 83
o RCK * A to QH MAX
e 30 | 37 | 97 | 97 | 131 | 97
tPHL SRCLR , QH' MAX 33 37 10.7 10.1 14 10.1
e RCLR . A to QH 57 | 31 | 101 | 107 | 144 | 107
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT SHIFT REGISTER WITH OUTPUT LATCHE
@ 8-Bit Serial-In, Parallel-Out Shift Registers with Storage
@ 3-State Outputs

@ Shift Register Has Direct Clear
@ Accurate Shift Frequency: DC to 20MHz

Logic Diagram

— 13
OE ll>
RCLK 12 ,|>
1
SRCLR 0 ll>
SRCLK 4'" >
14
SER 'l/\ D Q 3D
P> C1 >C3 Q
R
Ezn Q 3D
> c2 >c3Q
R
Ezn Q 3D
P> c2 >c3Q
R
>
2D Q 3D
> c2 >c3Q
R
I:zn Q 3D
> c2 >c3a
R
B> c2 >c3Q
R
EzD Q 3D
> c2 >c3Q
R
I:m Q 3D
P> c2 >c3Q
R

[

©

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

\V4

Qa

Qp

Qc

Qp

Qe

QF

QG

QH

Qy



RECOMMENDED OPERATING CONDITIONS

SN74 W | w
PARAMETER maxormin | Ls | SN[ akc [anct| Y| BV uwir
Icc MAX 65 | 008 | 004 | 004 | - | 002 | mA
o an MAX 2] 4| 8 | 8| 8 | 16| mA
A to QH MAX 2% | 6 | 8 | 8 | 8 | 16 | mA
o an MAX % | 4 | 8 8 | 8 | 16 | mA
A to OH MAX 2 | 6 | 8 8 | 8 | 16 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT oUTPUT mAXorMIN | Ls | He | Axc [ancT| LY | HY
W SRCK e 2% | 20 | 5 | 55 | 55 | 5
RCK 20 | 20 | 5 | 55 | 55 | 5
tsu SRCLR * 20 | 12 | 25 | 38| 3 | 25
to SRCK *
SER
oRoK - 0 | 25| 3 | 3 |35] 3
mSHCK . MIN
0 [ 19| 5 | 5 |85 s
to RCK *
SRCLR . w0 | 135 |5 9 | 5
to RCK *
h MIN 0 | 0 | 2 | 2 |15 2
£ 18 | 40 | 114 | 114 | 185 | 114
SRCK * aw’ MAX
e 25 | 40 | 114 | 114 | 185 | 114
C 18 | a7 | 105 | 105 | 17 | 105
o RCK * A to QH MAX
e 35 | 37 | 105 | 105 | 17 | 105
tPHL SRCLR , QH' MAX 35 44 1.1 1.1 17.2 | 111
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT SHIFT REGISTER WITH OUTPUT LATCHE

@ 8-Bit Serial-In, Parallel-Out Shift Registers with Storage
@ Open-Collector Parallel Outputs

@ Shift Register Has Direct Clear
@ Accurate Shift Frequency: DC to 20MHz

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS UNIT
lcc MAX 55 mA
- QH' MAX 16 mA
Q MAX 24 mA
lou QH' MAX -1 mA
VoH QA to QH MAX 5.5 \
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN LS
tw SRCK 25
MIN
RCK 20
tsu SRCLR * 2
to SRCK *
SER
SRCK * o
mSHCK - MIN
40
to RCK *
SRCLR . %0
to RCK *
th MIN 0
tPLH 21
. QH' MAX
tPHL SRCK 30
tPLH 42
. QA to QH MAX
tPHL RCK © 35
tPHL SRCLR . Q' MAX 35
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT SHIFT REGISTER WITH INPUT LATCHE
@ 8-Bit Parallel Storage Registers Inputs
@ Shift Register Has Direct Overriding Load and Clear
@ Accurate Shift Frequency: DC to 20MHz
Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

CD74 | CD74
PARAMETER MAX or MIN LS He HCT UNIT
lcc MAX 53 0.16 | 0.16 mA
lon MAX -1 -4 -4 mA
lou MAX 16 4 4 mA
SWITCHING CHARACTERISTICS
CD74 | CD74
PARAMETER INPUT 0UTPUT MAX or MIN LS He HeT
fmax SRCK 20 20 16
tw SRCK MIN 35 24 30
RCK 20 18 20
SRCLR MIN 20 24 27
SRLOAD 40 21 24
tsu SRSCRIE:RK'- 25 .
) - MIN
SRLOAD 20 i
to SRCK *
STR?.’:J/;D : ‘0 i
to SR MIN
20 15 15
to SRCK *
DATA
MIN 20 15 15
to RCK *
th MIN 0 3 3
tPLH 23 53 57
- QH' MAX
tPHL SRCK 30 53 57
tPLH —_— 57 60 72
QH' MAX
tPHL SRLOAD . 44 60 72
tPHL SRCLR . QH' MAX 36 53 66
tPLH 60 72 84
- QH' MAX
tPHL RCK 48 72 84

UNIT fmax : MHz, other :

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT SHIFT REGISTERS

Logic Diagram

509

SRCLR 2

sroken 0

(13)

SRCK
)

o<p

SRLOAD
s (19 %7
seno 1) 3:
s |

ch%o— J

»——p> C1

i

> C2

B/Qg > J 1D

>}

i

P C3 3S

»—}

i

P> C3 38

i

»—}

P C3 3S

»—}

i

P C3 38

»—}

i

P C3 38

»—}

B D5 DD D

O[9IV 00

P C3 38

_JHL_JHLJHLJHLJHLJHLJ“

L
&?[

378 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

—d

P> C3 3S

an o0

g»»»%»»» )




RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS UNIT
lcc MAX 85 mA
lon MAX -2.6 mA
lou MAX 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OuTPUT MAX or MIN Ls
fmax SRCK MIN 20
17
Ll SRCK * aw MAX
tPHL 23
tPLH —_— 42
SRLOAD , QH' MAX
tPHL 30
tPHL SRCLR . QH' MAX 27
I
i RCK * aw MAX 8
tPHL 36
1
Ll SRCK * a MAX &
tPHL 28
tPLH —_— 48
SRLOAD , Q MAX
tPHL 40
tPHL SRCLR ., Q MAX 38
tPzH = 31
Q MAX
tPzL 6. 43
tPHZ — 38
- Q MAX
tPLz 6 30

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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620

OCTAL BUS TRANSCEIVERS

@ Local Bus-Latch Capability
@ 3-State Inverting Outputs
@ 74AC11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise
Advanced CMOS (11000 Series)

FUNCTION TABLE

ENABLE INPUTS

— PERATION
OEBA OEAB ° o
L L B data to Abus
H H A data to B bus
H L __Isoration
N " B data to Abus

A data to B bus

RECOMMENDED OPERATING CONDITIONS

OEBA 194%
1
OEAB —V

2

Al—¢ ¢

Logic Diagram

To Seven Other Channels

SN74 | SN74 AC | ACT

PARAMETER MAX or MIN LS ALS AS HC BCT ABT 1 1 UNIT
lecz MAX 95 47 77 0.08 10 0.25 | 0.08 | 0.008 | mA
lec MAX 90 44 122 | 0.08 84 30 0.08 [0.008 | mA
lou (A port) MAX =15 15 =15 -6 =3 -32 -24 24 mA
lou (B port) MAX -15 15 -15 -6 -15 -32 -24 24 mA
loL (A port) MAX 24 24 64 6 24 64 24 24 mA
loL (B port) MAX 24 24 64 6 64 64 24 24 mA
lour MAX e 48 @ — e mA
*620-1
SWITCHING CHARACTERISTICS

SN74 | SN74 AC | ACT

PARAMETER INPUT OUTPUT MAX or MIN LS ALS AS HC BCT ABT " 1
tPLH A 8 MAX 10 10 7 26 5.8 4.8 7.4 9.4
tPHL 15 10 6 26 3.6 4.8 71 8.6
tPLH B A MAX 10 10 7 26 6.9 4.8 7.4 9.4
tPHL 15 10 6 26 3.9 4.8 71 8.6
tPZH OEBA A MAX 40 17 8 53 10.6 5.5 8.9 10.3
tPzL 40 25 9 53 11.1 71 8.5 10.1
1 —_ 5 .
PHZ &3 A MAX 25 12 6 38 10 7 8.1 10.4
tPLz 25 18 12 38 7.8 5.8 8.7 10.9
tPZH OEAB 8 MAX 40 18 8 53 1.4 6.8 8.8 11.3
tPzL 40 25 9 53 9 6.4 8.8 1
tPHZ OEAB 8 MAX 25 12 6 38 8.1 6.5 8.2 9.4
tPLz 25 18 13 38 5.9 5.6 8.6 9.6
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



621

OCTAL BUS TRANSCEIVERS

@ Local Bus-Latch Capability
@ Open-Collector True Outputs

@ Schmitt-Triggered Inputs (SN74LS621)

FUNCTION TABLE
ENABLE INPUTS OPERATION
OEBA OEAB

L L B data to Abus

H H A data to B bus

H L Isoration

L H B data to Abus
A data to B bus

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

To Seven Other Transceivers

PARAMETER | MAXorMiN | LS | Ats | A'S | As | uwiT

Icc MAX 90 | 48 | 48 | 189 | mA

Von MAX 55 | 55 | 55 | 55 | V

lou MAX 24 24 48 64 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT  |MAX or MIN 1s | s | A5 [ as

i 25 | 33 | 33 | 24
A B MAX

tor 25 | 20 | 20 | 21

i 2% | 33 | 33 | 15
B A MAX

tor 2% | 20 | 20 | 15

i — 20 | 39 | 39 | 21
OEBA A MAX

tPHL 50 35 35 9

i 20 | 39 | 39 | 2
0EAB B MAX

tor 50 | 35 | 35 | 10

UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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623

OCTAL BUS TRANSCEIVERS

@ Local Bus-Latch Capability

@ 3-State True Outputs

@ Schmitt-Triggered Inputs (SN74LS623)
@ 74AC11xxx: Product Available in Reduced-Noise

Advanced CMOS (11000 Series)

@ 74ACT11xxx: Product Available in Reduced-Noise

Advanced CMOS (11000 Series)

FUNCTION TABLE
ENABLE INPUTS OPERATION
OEBA OEAB

L L B data to Abus

H H A data to B bus

H L Isoration

L H B data to Abus
A data to B bus

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

OEBA 19—%
OEAB 14%

v

4
>

v

\_v_/

To Seven Other Channels

SN74 | SN74 | SN74 AC ACT | CD74 | CD74
PARAMETER MAX or MIN LS ALS | AS F He et | BeT ABT 1 n AC | ACT UNIT
lccz MAX 95 55 116 130 | 0.08 | 0.08 1" 0.25 | 0.08 | 0.04 | 0.16 | 0.16 | mA
IcoL MAX 90 50 189 140 | 0.08 | 0.08 92 30 0.08 | 0.04 | 0.16 | 0.16 | mA
lo (A port) MAX -15 -15 -15 3 -6 -6 -3 -32 -24 -24 -24 -24 mA
lon (B port) MAX -15 -15 -15 =G -6 6 -15 -32 -24 -24 -24 -24 mA
loL (A port) MAX 24 24 64 24 6 6 24 64 24 24 24 24 mA
loL (B port) MAX 24 24 64 64 6 6 64 64 24 24 24 24 mA
SWITCHING CHARACTERISTICS
SN74 | SN74 | SN74 AC | ACT [ CD74 | CD74
PARAMETER INPUT OUTPUT MAX or MIN LS ALS | AS F m Het | BeT ABT 1 n AC | ACT
tPLH 15 13 9 6.5 26 28 5.2 4.6 7.8 8.5 9.6 10.6
A B MAX
tPHL 15 1 8 1.5 26 28 7.4 4.6 7.1 7.9 9.6 10.6
tPLH 15 13 9 6.5 26 28 6.7 4.6 7.8 8.5 9.6 10.6
B A MAX
tPHL 15 1 8.5 1.5 26 28 4.6 7.1 7.9 9.6 10.6
tPZH —_ 40 22 11 12 53 53 10.6 7.5 9 9.7 13.4 | 14.4
0EBA A MAX
tPzL 40 22 10 10 53 53 10.7 75 9.1 10 134 | 144
HZ OEBA A MAX 25 16 1.5 715 38 38 9.8 7.5 8.3 10.9 | 13.4 | 14.4
tPLz 25 19 11.5 7 38 38 7.8 75 8.8 11.5 | 134 | 144
tPZH 40 22 115 | 11.5 53 53 7.6 7.5 9.2 10.7 | 13.4 | 14.4
0EAB B MAX
tPzL 40 22 11 9.5 53 53 8.9 7.5 9.4 | 109 | 13.4 | 14.4
tPHZ 25 16 7 10 38 38 117 7.5 8.3 9.5 13.4 | 14.4
0EAB B MAX
tPLz 25 19 9 10 38 38 7.1 75 8.8 10 134 | 144
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




624
VOLTAGE-CONTROLLED OSCILLATOR

@® This Voltage Oscillators (VCOs) is Improved Versions of The Original VCO Family:
SN74124, 324, 325, 326, 327

@ Separate Supply Voltage Pins for Isolation of Frequency Control Inputs and Oscillators from Outputs
Circuitry

@ Highly Stable Operation over Specified Temperature and / or Supply Voltage Ranges

Logic Diagram

G
{

Cx

—%— z
e ——A
RC —,+

(’LS624,

’LS628,

’LS629 only)

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS | UNIT

lcc MAX 35 mA
lou MAX 24 mA
lon MAX -1.2 | mA

SWITCHING CHARACTERISTICS

PARAMETER MAX or MIN LS

fo MAX 25

UNIT: MHz

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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628
VOLTAGE-CONTROLLED OSCILLATOR

@ This Voltage Oscillators (VCOs) is Improved Versions of The Original VCO Family:
SN74124, 324, 325, 326, 327

@ Separate Supply Voltage Pins for Isolation of Frequency Control Inputs and Oscillators from Outputs
Circuitry

@ Highly Stable Operation over Specified Temperature and / or Supply Voltage Ranges

@ Two Rexternal Pins Can Offer More Precise Temprature Compensation

Logic Diagram

('LS624,
'LS628,
'LS629 only)

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS | UNIT

lcc MAX 35 mA
lon MAX -1.2 | mA
lou MAX 24 mA

SWITCHING CHARACTERISTICS

PARAMETER MAX or MIN LS

fo MAX 25

UNIT: MHz

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



629
VOLTAGE-CONTROLLED OSCILLATOR

@® This Voltage Oscillators (VCOs) is Improved Versions of The Original VCO Family:
SN74124, 324, 325, 326, 327

@ Separate Supply Voltage Pins for Isolation of Frequency Control Inputs and Oscillators from Outputs
Circuitry

@ Highly Stable Operation over Specified Temperature and / or Supply Voltage Ranges

Logic Diagram

G
— 1 nn
cX{
—%— z
e —A
RC —/+
(’LS624,

'LS628,
’LS629 only)

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS | UNIT

lcc MAX 55 mA
lon MAX -1.2 | mA
lou MAX 24 mA

SWITCHING CHARACTERISTICS

PARAMETER MAX or MIN LS

fo MAX 25

UNIT: MHz

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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638

OE
OCTAL BUS TRANSCEIVERS
@ Bidirectional Bus Tranceivers
. . DIR
@ Inverting Logic
@ Outputs A-Bus: Open-Collector 3-State Al
@ Schmitt-Triggered Inputs (SN74LS638)
FUNCTION TABLE
CQ‘ITROL INPUTS OPERATION
OE DIR
L L Bdatato Abus
L H A data to B bus.
H X Isoration
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN | LS [ ALS | AS | UNIT
Iccz MAX 95 30 61 mA
et MAX 9% | 41 | 122 | mA
Tow (B) MAX 5 | <15 [ <15 | mA
Vor (A) MAX 55 | 55 | 65 | V
lou MAX 24 24 64 mA
lou* MAX -8 [ - [ mA
6381
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | LS | ALS | As
tPLH A B MAX 10 12 7
tprL 15 | 12 | 65
tPLH B A MAX 25 25 20
tPHL 25 30 7
tPLH % A MAX 40 25 19
tPHL 60 45 9
tPZH % B MAX 40 20 8
2 0 [ 2 [ 10
tPHZ oF B MAX 25 10 7
iz 25 | 15 | 10
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

Logic Diagram
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OCTAL BUS TRANSCEIVERS OE
@ Bidirectional Bus Tranceivers S
@ True Logic DIR
@ Outputs A-Bus: Open-Collector 3-State 2
@ Schmitt-Triggered Inputs (SN74LS638) Al
FUNCTION TABLE
CﬂlTROL INPUTS OPERATION
OE DIR
L L B data to A bus
L H A data to B bus
H X Isoration
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN | LS | ALS | AS | UNIT
lccz MAX 95 | 54 | 100 [ mA
et MAX 90 | 50 [ 154 [ mA
loH (B) MAX 15 [ 15 | <15 | mA
Vo (A) MAX 55 | 55 [ 55 | Vv
o MAX 2% | 24 | 64 | mA
o MAX 5 48 BED
*639-1
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXorMIN | LS | ALS | AS
tPLH 15 12 9.5
tPHL A B MAX 15 12 9
tPLH 25 30 22
tPHL B A MAX 25 22 9
tPLH — 40 30 21.5
tPHL O A MAX 50 35 11.5
tPZH — 40 21 10.5
tzL O B MAX 40 25 10.5
tPHZ — 25 10 7
Pz O B MAX 25 | 16 | 105
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Logic Diagram

To Seven Other Transceivers

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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640

OCTAL BUS TRANSCEIVERS

@ Bidirectional Bus Tranceivers
@ Inverting Logic
@ 3-State Qutputs
@ Schmitt-Triggered Inputs (SN74LS640, 640-1)
@ 74ACT11xxx: Product Available in Reduced-Noise

Advanced CMOS (11000 Series)

FUNCTION TABLE
CE\ITFIOL INPUTS OPERATION
OE DIR
L L Bdatato Abus
L H A datato B bus
H X Isoration

RECOMMENDED OPERATING CONDITIONS

DIR

Logic Diagram

v

\_V_/

]
e

4

To Seven Other Transceivers

SN74 | CD74 | SN74 | CD74 | SN74 ACT

PARAMETER | MAXorMIN | s | ALs | s |SNI4|CDI4 | SNIG | COTH | SNT4 | pgr | ACT | yir
oz MAX 95 | 50 | 80 | 0.08 | 0.16 | 0.08 | 0.16 | 11 | 0.25 | 0.08 | mA
Toct MAX 90 | 55 | 123 | 0.08 | 0.16 | 0.08 | 0.16 | 94 | 30 | 0.08 | mA
Ton (A port] MAX 75 | 15 | 15 | 6 | 6 | 6 | 6 | 3 | 32| 28| mA
10w (B port] MAX 5 | 15 | 15 | 6 | 6 | 6 | 6 | 15| 32| 28 | mA
oL (A port) MAX 2 | 22 | 64 | 6 | 6 | 6 | 6 | 20 | 64 | 24 | mA
oL (B port] MAX 20 | 22 | 64 | 6 | 6 | 6 | 6 | 64 | 64 | 24 | mA
o MAX w8 | a8 | - | - N - A
6401
SWITCHING CHARACTERISTICS

SN74 | CD74 | SN74 | CD74 | SN74 ACT
PARAMETER INPUT OUTPUT | MAXorMIN | LS | ALs | as |SNI¢|CDT4 | SNT&| CO74 | SNI4| ppy | AC
o 0 | 11 | 7 | 2 | 27 | 28 | 33 | 65 | 49 | 105
il A B MAX
L 15 | 10 | 6 | 2 | 27 | 28 | 33 | 37 | 49 | 95
o 0 | 11 | 7 | 2 | 27 | 28 | 33 | 65 | 49 | 105
il B A MAX
L 15 | 10 | 6 | 2 | 27 | 28 | 33 | 37 | 49 | 95
o — 20 | 21 | 8 | 58 | 45 | 58 | 45 | 102 | 58 | 134
o OF A MAX
w2 20 | 24 | 10 | 58 | 45 | 58 | 45 | 107 | 73 | 136
o — 25 | 10 | 8 | 38 | 45 | 50 | 45 | 102 | 68 | 139
i OF A MAX
v 25 | 15 | 13 | 38 | 45 | 50 | 45 | 78 | 55 | 142
o — 20 | 21 | 8 | 58 | 45 | 58 | 45 | 102 | 58 | 134
o OF B MAX
w2 20 | 24 | 10 | 58 | 45 | 58 | 45 | 107 | 73 | 136
o — 25 | 10 | 8 | 38 | 45 | 50 | 45 | 102 | 68 | 139
i OF B MAX
vz 25 | 15 | 13 | 38 | 45 | 50 | 45 | 78 | 55 | 142
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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OCTAL BUS TRANSCEIVERS

@ Bidirectional Bus Tranceivers

@ Schmitt-Triggered Inputs (SN74LS641)

True Logic
3-State Outputs

FUNCTION TABLE

CO_NTROL INPUTS OPERATION
G DIR
L L B data to A bus
L H A datato B bus
H X Isoration

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS ALS AS | UNIT
lccz MAX 95 - - mA
lecL MAX 90 47 136 mA
VoH MAX 5.5 5.5 5.5 v
lou MAX 24 24 64 mA
lo* MAX 48 48 - mA
*641-1
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN LS ALS | AS
L
PLH A B MAX 25 25 21
tPHL 25 18 7.5
L
PLH B A MAX 25 25 21
tPHL 25 18 7.5
L —
PLH 0E AB MAX 40 30 21
tPHL 50 30 9
PLH 40 32 22

DIR AB MAX

tPHL 50 32 10
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Logic Diagram

To Seven Other Transceivers

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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642

OCTAL BUS TRANSCEIVERS

@ Bidirectional Bus Tranceivers
@ Inverting Logic
@ 3-State Outputs

@ Schmitt-Triggered Inputs (SN74LS642)

FUNCTION TABLE
CONTROL INPUTS OPERATION
OE DIR
L L E data to A bus
L H A data to B bus
H X Isoration

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

oF 19

PARAMETER | MAXorMIN | LS | ALS | AS | UNIT
Iccz MAX 95 @ mA
lccL MAX 90 28 104 | mA
Vo MAX 5.5 5.5 5.5 \
lou MAX 24 24 64 mA
lour MAX 48 48 @ mA
*642-1
SWITCHING CHARACTERISTICS

PARAMETER INPUT 0UTPUT MAXorMIN | LS | ALS | AS
tPLH 25 30 24
tPHL A B WA 25 22 7.5
tPLH 25 30 24
tPHL B A WA 25 22 7.5
tPLH = 40 30 23.5
tPHL OE, DIR A MAX 60 38 1.5
tPLH = 40 30 23.5
tPHL OE, DIR B MAX 60 38 1.5
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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645 Logic Diagram
OCTAL BUS TRANSCEIVERS o 1°

@ Bidirectional Bus Tranceivers

® True Logic pR ——— |
@ 3-State Outputs

@ Schmitt-Triggered Inputs (SN74LS645, 645-1)

Vj A—J
|

2 18
Al ——¢ ¢ B1
v v
To Seven Other Transceivers
FUNCTION TABLE
CﬂlTROL INPUTS OPERATION
OE DIR
L L B data to A bus
L H Adata to B bus
H X Isoration
RECOMMENDED OPERATING CONDITIONS
SN74 | SN74
PARAMETER MAX or MIN LS ALS AS HC HeT UNIT
lccz MAX 95 58 123 | 0.08 | 0.08 | mA
lecL MAX 90 55 149 [ 0.08 | 0.08 | mA
loH MAX -15 -15 -15 -6 -6 mA
lou MAX 24 24 64 6 6 mA
loux MAX 48 48 - - - mA
*645-1
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT | mAXorMIN | Ls | As | As | SNZY[SNT
E .
PLH A B MAX 15 10 9.5 26 28
tPHL 15 10 9 26 28
E .
PLH B A MAX 15 10 9.5 26 28
tPHL 15 10 9 26 28
r —
PZH e A MAX 40 20 1 58 58
tpzL 40 20 10 58 58
r —
PHZ e A MAX 25 10 7 50 50
tpLz 25 15 12 50 50
r —
PZH e B MAX 40 20 1 58 58
tpzL 40 20 10 58 58
E —
PHZ e B MAX 25 10 7 50 50
Pz 25 15 12 50 50
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 391

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL BUS TRANSCEIVERS AND REGISTERS

@ Bidirectional Bus Tranceivers

@ Independent Registers for A and B Buses

@ Multiplexed Real-Time and Stored Data

@ True Data Paths
@ 3-State Outputs

@ 74AC11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram

>

20

— 21
OE
3
DIR
cLkea 2 ll>
SBA ——
CLKAB —%
2
SAB
One of Eight Channels
1D <
[ < c1g <
. [
Al <>
1D B
b c1 | b
vy YV vVvyy vy
To Seven Other Channels
RECOMMENDED OPERATING CONDITIONS
SN74 | CD74 | SN74 | CD74 | SN74 ABT | LVTH
PARAMETER MAX or MIN LS ALS AS HC He Het | Her | Ber ABT VerA | 3v UNIT
Icc MAX 165 88 211 0.08 | 0.16 | 0.08 | 0.08 67 30 30 5 mA
lon MAX -15 -15 -15 -6 -6 -6 -6 -15 -32 -32 -32 mA
lou MAX 24 24 48 6 6 6 6 64 64 64 64 mA
lour MAX - 48 - - - - - - mA
AC [ CD74 | ACT | CD74 | LVC
PARAMETER MAX or MIN 1 'AC " ACT 3V UNIT
lcc MAX 0.08 | 0.08 | 0.08 [ 0.08 | 0.01 mA
loH MAX -24 -24 -24 -24 -24 mA
loL MAX 24 24 24 24 24 mA
lo* MAX ° ° - mA
*646-1

392

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

B1



FUNCTION TABLE

INPUTS DATA VO OPERATION OR FUNCTION

OE DIR CLKAB CLKBA SAB SBA A1-A8 B1-B8

H X HtoL HtoL X X Input Input Isolation

H X B 1 X X Input Input Store A and B data

L L X X X L Output Input Real-time B data to A bus

L L X HtolL X H Output Input Stored B data to A bus

L H X X L X Input Output Real-time A data to B bus

L H HtoL X H X Input Output Stored A data to B bus

+ The data output functions can be enabled or disabled by various signals at O and DIR. Data input functions are always enabled;
i.e., data at the bus terminals is stored on every low-to-high transition of the clock inputs.

SWITCHING CHARACTERISTICS

SN74 | CD74 | SN74 | CD74 | SN74
PARAMETER INPUT OUTPUT MAXorMIN | LS | ALS | AS | 0 | e | et e R
fmax MIN - 40 | 90 | 27 [ 25 [ 27 [ 20 | 83
CLKBA,CLKAB “H" 15 [ 125 | 5 19 [ 20 [ 19 [ 31 6
tw CLKBA,CLKAB "L MIN 30 | 125 ] 6 19 [ 20 [ 19 [ 31 6
DATA 30 - - - -

N CLKBA,CLKAB “H" I 15 | 10 6 25 [ 15 [ 25 | 15 6
! CLKBA,CLKAB "L 15 | 10 6 25 [ 15 [ 25 | 15 6
[ CLKBA,CLKAB MIN 0 0 0 5 9 5 5 |05
L cLOCK AB MAX 25 | 30 [ 85 [ 45 | 55 | 45 | 55 [ 112
tPHL 35 | 17 9 45 | 55 | 45 | 55 | 106
L AB BA MAX 18 | 20 9 34 | 34 [ 34 | 46 [ 95
teHL 20 | 12 7 3¢ | 3¢ | 34 | 46 [ 105
teLy SAB,SBA AB MAX 40 | 25 | 11 | 48 | 43 | 48 | 58 | 138
tPHL (sored data high) 35 20 9 48 43 48 58 9.1
L SAB,SBA AB MAX 50 [ 35 [ 11 | 48 [ 43 | 48 [ 58 | 12
tPHL (sored data low) 25 20 9 48 43 48 58 | 12.9
tozH o AB MAX 55 | 17 9 61 | 44 | 61 56 | 13.2
21 65 | 20 | 14 | 61 | 44 | 61 56 | 14.4
tphz o AB MAX 35 | 10 9 61 | 44 | 61 | 44 | 109
trLz 35 | 16 9 61 | 44 | 61 | 44 | 105
tozH IR AB MAX 45 [ 30 | 16 | 61 | 44 | 61 56 | 13.1
21 60 | 25 | 18 | 61 | 44 | 61 56 | 14.6
tphz IR AB MAX 30 | 10 | 10 [ 61 | 44 | 61 | a4 [ 126
trLz 30 | 16 | 10 | 61 | 44 | 61 | 44 [ 118

ABT [LVTH | AC |CD74 | ACT |CD74 | LVC
PARAMETER INPUT OUTPUT Maxor MIN- | ABT | S " | 95 | ac | 11 | AcT | av
fmax MIN 125 | 125 | 150 [ 100 [ 125 [ 105 | 110 | 150
CLKBA,CLKAB "H" 4 4 | 33 5 4 [48 ] 45 | 33
tw CLKBA,CLKAB 'L MIN 4 4 | 33 5 4 [ 48] 45 | 33
DATA - - - - - - -
N CLKBA,CLKAB "H" WIN 35 3 12 [ 45 [ 25 [ 45 | 25 [ 15
! CLKBA,CLKAB 'L 3 3 16 | 45 | 25 [ 45 | 25 [ 15
B CLKBA,CLKAB MIN 0 0 [ o8 1 2 [ 25 2 1.7
tpLH cLOCK AB MAX 78 | 56 | 47 | 11 [ 135 [135 [ 155 | 84
tPHL 84 | 56 | 47 [ 122 ] 135 [ 149 | 155 | 84
E 69 | 48 | 35 [ 88 [ 11 [115] 125 [ 74
o AB BA MAX
tPHL 69 | 54 | 35 | 98 [ 11 12 [125] 74
tPLH SAB,SBA AB MAX 71 6.5 4.9 9.4 12 115 | 145 | 8.6
tPHL (sored data high) ’ 7.9 5.9 49 | 10.7 12 | 135 | 145 | 86
tPLH SAB,SBA 71 6.5 4.9 9.9 12 124 | 145 | 86
AB MAX
tPHL (sored data low) 79 [ 59 [ 49 [ 1 12 | 181 | 145 | 86
tpzH o AB MAX 63 | 63 | 52 | 12 [ 135 [ 144 | 155 | 8.2
Pzt 88 | 88 | 52 [ 131 [ 135 [ 1563 ] 155 | 8.2
E — 8.3 5 [ 55 [ 89 [ 135116 [ 155 75
i OF AB MAX
Pz 75 | 45 | 55 | 83 [ 135 [ 106 | 155 [ 75
E 67 | 6.7 | 52 | 126 [ 135 [ 163 | 155 | 83
i DIR AB MAX
Pzt 95 | 95 | 52 [ 137 [ 135 [ 165 | 155 | 83
E 77 | 57 | 56 | 87 [ 135 [11.3 ] 155 [ 7.9
i DIR AB MAX
Pz 8.2 6 | 56 | 81 [ 135 [ 103 [ 155 [ 7.9

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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647

OCTAL BUS TRANSCEIVERS AND REGISTERS

@ Bidirectional Bus Tranceivers
@ Independent Registers for A and B Buses
@ Multiplexed Real-Time and Stored Data

@ True Data Paths

@ Open-Collector Outputs
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Logic Diagram
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FUNCTION TABLE

INPUTS DATA VO} OPERATION OR FUNCTION
G DIR CAB CBA SAB _ SBA A1-A8 B1-B8
H X Htol Htol X X Input Input Isolation
H X 1 1 X X Input Input Store A and B data
L L X X X L Output Input Real-time B data to A bus
L L X HtoL X H Output Input Stored B data to A bus
L H X X L X Input Output Real-time A data to B bus
L H HtolL X H X Input Output Stored A data to B bus

+ The data output functions can be enabled or disabled by various signals at O and DIR. Data input functions are always enabled; i.e., data at
the bus terminals is stored on every low-to-high transition of the clock inputs.

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS | UNIT

lcc MAX 150 mA
VoH MAX bi] vV
lou MAX 24 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN LS
tw MIN 30
tsu AB MIN 15
th AB MIN 0
il cLock AB MAX 3
tPHL 45
il AB BA MAX 2
tPHL 27
tPLH SAB,SBA 50
tPHL (With Bus Input High) AB MAX 45
tPLH SAB,SBA 60
tPHL (With Bus Input Low) AB MAX 30
tPLH 40
tPHL 6 AB MAX 50
tPLH 35
ey DIR AB MAX m
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL BUS TRANSCEIVERS AND REGISTERS

@ Bidirectional Bus Tranceivers
@ Independent Registers for A and B Buses
@ Multiplexed Real-Time and Stored Data

@ Inverting Data Paths
@ 3-State Outputs

Logic Diagram
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FUNCTION TABLE

INPUTS DATA YO} OPERATION OR FUNCTION

OE DIR CLKAB CLKBA SAB SBA A1-A8 B1-B8

H X HtolL HtolL X X Input Input Isolation

H X 1 1 X X Input Input Store A and B data

L L X X X L Output Input Real-time B data to A bus

L L X Htol X H Output Input Stored B data to A bus

L H X X L X Input Output Real-time A data to B bus

L H HtoL X H X Input Output Stored A data to B bus

+ The data output functions can be enabled or disabled by various signals at OF and DIR. Data input functions are always enabled;
i.e., data at the bus terminals is stored on every low-to-high transition of the clock inputs.

RECOMMENDED OPERATING CONDITIONS

SN74 | SN74
PARAMETER mAXorMIN | L5 | ALs | as [ SHTIELSIEE ] unir
Icc MAX 180 | 88 | 195 | 0.08 | 0.08 | mA
lon MAX -15 -15 -15 -6 -6 mA
lou MAX 24 24 48 6 6 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXorMIN | LS | ALS | AS sa‘é“ SHNC7T4
o MIN 0 | %0 | 271 | 27
CLKAB, CLKBA ‘W' MIN 1 [ 125 5 | 19 | 19
tw CLKAB, CLKBA ' MIN 30 | 125 6 | 19 | 19
DATA MIN 30 | - - = s
o CLKAB, CLKBA MIN 5 | 10 | 6 | 25 | 2
£ CLKAB, CLKBA MIN 0 | 0 | 0 | 5 | 5
C 25 | 33 | 85 | 45 | &
o cLock AB MAX il
e 40 | 20 | 9 | 45 | 45
o 18 | 17 | 8 | 3 | 34
AB B.A MAX
e 25 | 10 | 7 | 8 | 34
o SAB.SBA 55 | 25 | 11 | 48 | 48
tPHL (With Bus Input High) AB MAX 40 21 9 48 48
o SAB.SBA a0 | 39 | 11 | 48 | 48
tPHL (With Bus Input Low) AB MAX 40 22 9 48 48
tPzH — 50 22 9 1 1
(3 AB MAX f1]6
721 55 | 22 | 15 | 61 | 61
tPHZ — 45 10 9 1 1
(3 AB MAX f1]6
7z 3 | 15 | 9 | 61 | 61
2 a0 | 27 | 16 | 61 | 61
DIR AB MAX
721 45 | 19 | 18 | 61 | 61
oz 35 | 14 | 10 | 61 | 61
DIR AB MAX
7z 30 | 15 | 10 | 61 | 61

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL BUS TRANSCEIVERS AND REGISTERS

@ Bus Tranceivers / Registers

@ Independent Registers and Enables for A and B Buses
@ Multiplexed Real-Time and Stored Data

@ Inverting Data Paths

@ 3-State Outputs

Logic Diagram
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FUNCTION TABLE

_— INPUTS DATAVO OPERATION OR FUNCTION
OEAB OEBA| CLKAB  CLKBA | SAB  SBA A1-A8 B1-B8
L H HtoL HtoL X X Input Input Isolation
L H t T X X Input Input Store A and B data
X H 1 HioL X X Input Unspecified Store A, hold B
H H B 1 X X Input Output Store A in both registers
L X HtoL 1 X X Unspecified Input Hold A, store B
L L 1 ] X X Output Input Store B in both registers
L L X X X L Output Input Real-time B data to A bus
L L X Htol X H Output Input Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H HtolL X H X Input Output Stored A data to B bus
H L HtoL HioL H H Output Output S";‘;z?e’: %"’;‘: :: ‘i i“su"’s”d
RECOMMENDED OPERATING CONDITIONS
SN74 [ SN74 | SN74 CD74
PARAMETER MAX or MIN LS ALS AS HC HCT | BCT ABT ACT UNIT
lcc MAX 165 82 195 | 0.08 | 0.08 62 30 160 [ mA
lon MAX -15 -15 -15 -6 -6 -15 -32 -24 mA
lou MAX 24 24 48 6 6 64 64 24 mA
loux MAX - 48 - - - - - - mA
*651-1
SWITCHING CHARACTERISTICS
SN74 | SN74 | SN74 CD74
PARAMETER INPUT ouUTPUT MAX or MIN LS ALS | AS HC HeT | BCT ABT ACT
fmax MIN - 40 90 27 20 85 125 110
CLKBA, CLKAB "H" MIN 15 12.5 5 19 25 4.8 4.5
tw CLKBA, CLKAB "L" MIN 15 12.5 6 19 25 7 4 4.5
DATA MIN 15 = = = =
tsu AB MIN 15 10 6 25 19 6 3 2.5
th AB MIN 0 0 0 5 5 1 0 2
tPLH 24 32 8.5 45 45 1.7 | 56 15.5
LOCK AB MAX
tPHL cLoc ’ 35 17 9 45 45 118 | 56 15.5
tPLH 18 18 9 34 34 126 | 6.2 12.5
AB B.A MAX
tPHL ’ ) 30 10 7 34 34 9.8 5.4 12.5
tPLH SAB,SBA A8 WAX 47 | 38 | 11 | 48 | 48 | 98 | 65 | 155
tPHL (With Bus Input High) ’ 33 21 9 48 48 155 | 5.9 15.5
thLH SAB,SBA A8 WAX 35 | 25 | 11 | 48 | 48 | 146 | 65 | 155
tPHL (With Bus Input Low) ' 30 21 9 48 48 128 | 59 15.5
tPZH —_— 44 20 10 61 61 12 5.8 15.5
EBA A MAX
tPzL 0 60 18 16 61 61 13.1 8.5 15.5
tPHZ —_— 38 9 9 61 61 10.2 5 15.5
EBA A MAX
tPLz 0 30 12 9 61 61 9.6 4.1 15.5
tPZH 29 22 11 61 61 8.3 6.5 15.5
EAB B MAX
tPzL 0 40 21 16 61 61 9.7 7.4 15.5
tPHZ 38 12 10 61 61 15 5.5 15.5
EAB B MAX
tPLz 0 30 14 11 61 61 123 | 5.1 15.5

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL BUS TRANSCEIVERS AND REGISTERS

@ Bus Tranceivers / Registers
@ Independent Registers and Enables for A and B Buses
@ Multiplexed Real-Time and Stored Data

@ True Data Paths
@ 3-State Outputs

@ 74AC11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)
@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

GEBA AC%

Logic Diagram
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FUNCTION TABLE
— INPUTS DATAVO OPERATION OR FUNCTION
OEAB OEBA| CLKAB  CLKBA | SAB _ SBA A1-A8 B1-B8
L H HtoL HtoL X X Input Input Isolation
L H 3 3 X X Input Input Store Aand B data
X H 1 HtoL X X Input Unspecified Store A, hold B
H H B B X X Input Output Store A in both registers
L X HtoL } X X Unspecified Input Hold A, store B
L L 1 i X X Output Input Store B in both registers
L L X X X L Output Input Real-time B data to A bus
L L X Htol X H Output Input Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H HtoL X H X Input Output Stored A data to B bus
Stored A data to B bus and
H L HtoL Htol H H Output Output ored B data 0 A bus

400
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RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | SN74 | CD74 | SN74 ABT
PARAMETER MAXorMIN | LS | ALs | As | pa® | Badt S | S RET | ABT | a | UNIT
Icc MAX 180 | 88 | 211 [0.08 [ 0.6 [ 0.08 [0.16 | 69 | 30 [ 30 | mA
loH MAX 5 | 15 | 5 | 6 6 | 6 | 6 | 15| 32 | 32 | mA
oL MAX 2 | 24 | 48 6 6 6 6 | 64 | 64 | 64 | mA
LVTH | AC |cD74 | ACT |CD74 | LVC
PARAMETER MAX or MIN | Sl AR Rl ART BRI B | uNiT
Icc MAX 5 | 008|016 | 0.08 | 0.16 | 001 | mA
IoH MAX 32 | 24 | 24 | 24 | 24 | 24 | mA
oL MAX 64 | 24 | 24 | 24 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | SN74 | CD74 | SN74
PARAMETER INPUT OUTPUT MAXorMIN | LS | ALS | As | SpdE | R | SR B | S
fmax MIN 40 |90 [ 27 [ 20 [ 20 [ 17 [ 77
CLKBA, CLKAB "H" MIN 15 | 125 | 5 19 | 24 | 25 | 38 | 65
tw CLKBA, CLKAB 'L MIN 15 [ 125 | 6 19 | 24 | 25 [ 38 | 65
DATA MIN 15 - -
s AB High MIN 15 | 10 | 6 | 25 | 18 | 19 | 18 5
tsu AB Low MIN 15 | 10 | 6 | 25 | 18 | 19 | 18 | 5
n AB MIN 0 0 0 5 1 5 5 1
E 25 | 30 | 85 | 45 | 66 | 45 | 66 | 105
"LH cLock AB MAX
P 3% | 17 9 [ 45 |66 | 45 [ 66 | 99
E 18 | 18 | 9 | 34 | 41 | 34 | 56 | 89
"LH AB BA MAX
P 20 | 12 | 7 3¢ | 41 | 34 | 56 | 98
teL SAB,SBA 35 | 35 | 11 | 48 | 51 | 48 | 69 | 131
" f " AB MAX
tPHL (With Bus Input High) . 32 20 9 48 51 48 69 8.5
teL SAB,SBA 50 | 25 | 11 | 48 | 51 | 48 | 69 | 113
) 6 AB MAX
tPHL (With Bus Input Low) . 23 20 9 48 51 48 69 [ 125
tezn R N MAX 45 | 17 | 10 | 61 | 53 | 61 | 68 | 106
P2 54 | 18 [ 16 | 61 [ 53 | 61 | 68 | 12
ez R N MAX 38 | 10 | 9 | 61 | 53 | 61 | 53 | 10
Pz 30 [ 16 9 [ 61 [ 53 | 61 [ 53] 95
tezn A8 R MAX 30 | 22 | 11 | 61 | 53 | 61 | 68 | 8.1
P2 38 | 18 [ 16 | 61 [ 53 | 61 | 68 | 93
ez 0EAB R MAX 38 | 10 | 10 | 61 | 53 | 61 | 53 | 116
Pz 30 [ 16 [ 1 [ 61 [53] 61 | 53 13
ABT | LVTH | AC [cCD74 | ACT |CD74 | LVC
PARAMETER INPUT OUTPUT mAXor MIN | ABT | Pt AT Fae | T | AeT | v
fmax MIN 125 | 125 | 150 [ 105 | 125 | 105 [ 110 | 100
CLKBA, CLKAB "H" MIN 4 4 |33 | 48 | 4 | 48 | 45 | 33
tw CLKBA, CLKAB 'L MIN 4 4 [33 | 48 | 4 [ a8 | 45 [ 33
DATA MIN -
tsu AB High MIN 35 [ 3 |12 | 45 [25 [ 4 |25 [ 19
tsu AB Low MIN 35 | 3 | 16 | 45 | 25 | 4 | 25 | 19
tn AB MIN 0 0 [o8 | 1 2 [25 | 2 [
F 78 | 56 | 47 | 107 | 135 [ 131 | 155 | 8
o cLock AB MAX 0
teHL 84 | 56 | 47 | 12 | 135 [ 144 | 155 [ 8
F 67 | 48 | 35 I 1|10 | 125 | 14
i AB BA MAX 8.6
teHL 67 | 54 | 35 | 96 | 11 [ 116 | 125 [ 74
teL SAB,SBA B MAX 69 | 65 | 49 | 91 | 12 | 11 | 145 | 87
tPHL (With Bus Input High) i 77 [ 59 | 49 [107 [ 12 [133]145] 87
teL SAB,SBA B MAX 69 | 65 | 49 | 99 | 12 | 122 | 145 | 87
teHL (With Bus Input Low) i 77 [59 [ 49 [ 109 [ 12 [ 126 | 145 [ 87
tezn oA N MAX 58 | 58 | 52 | 10.9 | 135 | 126 | 155 | 74
2L 85 | 85 | 52 | 122 | 135 [ 138 | 155 | 74
ez oA N MAX 82 | 5 | 55 | 76 | 135 | 99 | 155 | 15
triz 68 | 41 | 55 | 71 | 135 ] 93 [ 155 | 75
tezn 0EAB R MAX 65 | 65 | 47 | 11.3 | 135 | 152 | 155 | 7.1
2L 74 [ 74 | a7 [ 123 135 [ 60 [ 155 [ 71
ez 0EAB R MAX 69 | 55 | 56 | 76 | 135 | 103 | 155 | 74
triz 62 | 51 | 56 | 72 | 135 ] 93 | 155 | 74

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL BUS TRANSCEIVERS AND REGISTERS

@ Bus Tranceivers / Registers
@ Independent Registers and Enables for A and B Buses
@ Multiplexed Real-Time and Stored Data

@ Inverting Data Paths

@ Outputs
A Bus: Open-Collector
B Bus: 3-State

OEBA ﬂoD—

Logic Diagram

OEAB -2
cLKBA 23 S
l/
sBa 22 IS
1 vV
CLKAB —D—
2 N
SAB
Larpw.
One of Eight Channels
1D
| c14
4 |
Al

1D

20

r—————————=="

> C1

e

To Seven Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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FUNCTION TABLE

— INPUTS DATA VOT OPERATION OR FUNCTION

OEAB OEBA CLKAB CLKBA SAB _ SBA A1-A8 B1-B8

L H HorL HorlL X X Inpu Input Isolation

L H 1 1 X X P P Store A and B data

X H 1 HorL X X Input Unspeciffiedt Store A, hold B

H H 1 1 x¥ X Input Output Store A in both registers

L X HorlL 1 X X Unspeciffied? Input Hold A, store B

L L t 1 X xF Output Input Store B in both registers

L L X X X L Real-time B data to A bus

LoL X HorL X H Output Input Stored B data to A bus

H H X X L X Real-time A data to B bus

H H  Hol X H X Input Output Stored A data to B bus

Stored A data to B bus and

H L HorL HorL H H Output Output stored B data to A bus

NOTES:

+ The data output functions can be enabled or dissabled by a variety of level combinations at GAB or GBA. Data input functions always are enabled;

i.e., data at the bus teminals is storedd on evry low-to-high transition on the clock inputs.
+ Select control = L: clocks can occur simultaneously.
Select control = H: clock must be staggered to load both registers.

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS ALS | UNIT

lcc MAX 165 88 mA
low MAX -15 -15 mA
lou MAX 24 24 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN LS ALS
MIN 15 14.5
tw MIN 30 14.5
MIN 30 -
tsu MIN 15 10
th MIN 0 0
L

PLH A MAX 38 64
tPHL 39 22
L

i CLKAB B MAX 29 30
tPHL 36 17
tPLH 18 18

A B MAX
tPHL 30 15
tPLH 32 56
B A MAX
tPHL 24 15
tPLH SBA 57 62
A MAX
tPHL (B"H) 39 25
tPLH SBA 51 62
A MAX
tPHL (B L") 35 25
tPLH SAB 48 35
B MAX
tPHL (A"H) 33 22
L

PLH SAB 8 MAX 36 25
tPHL (A"L") 30 22
L J—

i 0EBA A MAX 3 30
tPHL 55 24
L

P 0EAB B MAX 2 L
tPzL 38 22
L

i 0EAB B MAX 39 14
tPLz 29 16
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

403



404

654
OCTAL BUS TRANSCEIVERS AND REGISTERS

A Bus: Open-Collector
B Bus: 3-State

OEBA ﬂoD—

@ Bus Tranceivers / Registers

@ Independent Registers and Enables for A and B Buses
@ Multiplexed Real-Time and Stored Data

@ True Data Paths
@ Outputs

Logic Diagram

20

OEAB 3—D
cLKBA 23 S
22 N v
SBA
1 v
CLKAB
2 N
SAB
iy
rf——— ]
| One of Eight Channels
I 1D
I | Ci1g
|
a | | 4_
Al I
| 1D
I L C1 |
| N |
| |
[ — — — — — —— — ——

R F S —— |

To Seven Other Channels
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FUNCTION TABLE

INPUTS DATAVO OPERATION OR FUNCTION
OEAB OEBA| CLKAB CLKBA | SAB  sBA A1-A8 B1-B8
L H HioL HtoL X X Input Input Isolation
L H 1 1 X X Input Input Store A and B data
X H 1 HtoL X X Input Unspecified Store A, hold B
H H t t X X Input Output Store A in both registers
L X HtoL 4 X X Unspecified Input Hold A, store B
L L ' ' X X Output Input Store B in both registers
L L X X X L Output Input Real-time B data to A bus
L L X HtoL X H Output Input Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H HtolL X H X Input Output Stored A data to B bus
Stored A data to B bus and
H L HioL HioL H H Output Output ored B data b A bas
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN [ LS | ALS | UNIT
lcc MAX 180 88 mA
lon MAX -15 -15 mA
lou MAX 24 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or MIN LS ALS
CLKBA, CLKAB "H' MIN 15 | 145
tw CLKBA, CLKAB 'L" MIN 30 | 145
DATA MIN 30 -
tsu AB MIN 15 10
t AB MIN 0 0
4
oL CLKBA A MAX 33| 6
tPHL 36 22
L CLKAB B MAX 2| 30
tPHL 33 17
1
tPLH A B MAX 18 8
tPHL 30 15
tPLH B A MAX 27 56
tPHL 21 21
2
L SBA (B "H) A MAX il 6
tPHL 32 25
2
L SBA (B L) A MAX | 6
tPHL 29 25
2
L SAB (A "H') B MAX & 5
tPHL 27 22
L SAB (A L) B MAX ol 55
tPHL 21 22
tPLH OEBA A MAX 35 30
tPHL 53 24
22
ki 0EAB B MAX 2
tPzL 33 22
14
L 0EAB B MAX 39
tPLz 29 16
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL BUS TRANSCEIVERS WITH 8-BIT PARITY GENERATORS/CHECKERS
@ Combines SN74F245 and SN74F280B Functions in One Package

@ 3-State Outputs
@ 74ACT11xxx: Product Available in Reduced-Noise Advanced CMOS (11000 Series)

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | F | SNZ4| apr | ACT | yyir
BCT 1

oo MAX 125 | 2 | 025 | 008 | mA
Toct MAX 50 | 90 | 40 | 0.08 | mA
Tocz MAX 125 | 1 | 025 | 008 | mA
o AT-AS MAX 3| 3 | %2 | 24| mA
lon B1-BY, R N R g
. MAX 12 ] -5 | a2 | 2 | ma
ToL AT-AS MAX 20 | 24 | 64 | 24 | mA
lo. B1-B8,
et MAX 64 | 64 | 64 | 24 | mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT maxormin | F [ SNTH| T | ACT
tPLH MAX 8 6.6 4.6 9.4
PHL AB BA MAX 8 9 43 9.4
i MAX 16 | 154 | 81 | 144
tor A PARITY MAX 1 | 159 | 77 | 15
C — — MAX 12 | 71 | 49 | 107
o 0DD/EVEN PARITY, ERR
tor MAX 125 | 9 | 49 | 113
i — MAX 225 | 153 | 79 | 236

B ERR
tor MAX 225 | 155 | 78 | 246
i oARITY — MAX 165 | 132 | 77 | 146
tor MAX 17 | 139 | 75 | 147
zn o= A B, PARITY MAX 9 | 91 | 65 | 121
Cn MAX 11 | 163 | 65 | 138
zn — — MAX 9 | 91 | 66 | 121
0F ERR

Cn MAX 1 | 163 | 92 | 138
w2 o= A B, PARITY. £AR MAX 8 | 91 | 62 | 121
vz MAX 65 | 8 | 78 | 116
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES

@ 3-State I/0-Type Read-Back Inputs
@ True Outputs
@ Bus-Structured Pinout

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS | UNIT
lcc MAX 73 mA
- Q MAX -2.6 mA
D MAX -0.4 mA
oL Q MAX 24 mA
D MAX 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS
LE "H" MIN 10
tw CLR MIN 10
PRE 'L MIN 10
" DATA (LE) MIN 10
v
DATA (OERB) MIN 10
th DATA (LE) MIN 5
E
i D Q MAX 14
tPHL 18
E
i LE Q MAX 2z
tPHL 27
— Q 29
tPHL CLR MAX
D 32
tPLH — Q 22
PRE MAX
tPHL D 28
ten — 21
OERB D MAX
tdis 14
ter — = 21
i 0ET, OE2 Q MAX
tdis 14
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES

@ 3-State I/0-Type Read-Back Inputs

@ Inverted Outputs
@ Bus-Structured Pinout

OFT 2—

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS | UNIT
lcc MAX 79 mA
- Q MAX -26 | mA

D MAX -04 | mA
oL Q MAX 24 mA
D MAX 8 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN ALS
MIN 10
tw MIN 10
MIN 10
N DATA (LE) MIN 10
T e
DATA (OERB) MIN 10
th DATA (LE) MIN 5
— 2
tPLH D a MAX 0
tPHL 15
— 2
L LE a MAX ¢
tPHL 22
— T 24
tPHL CLR MAX
D 26
— Q 2!
L PRE a MAX S
tPHL D 28
21
o OERB D MAX
tais 14
ten _— = — 21
OE1, OE2 Q MAX
tais 14
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 41

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTER

@ Fully Synchronous Operation for Counting and Programming
@ Internal Look-Ahead for Fast Counting
@ Carry Output for n-Bit Cascading

(2)
CLOCK @

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | LS | UNIT
e MAX 3 | mA
Ton MAX 04 | mA
Tor MAX HED
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT | MAXorMIN | LS
e MIN 25
o MIN 20
AB.CD MIN 2
., [Eweaw MIN 0
LOAD MIN 30
U/D MIN 45
o MIN 0
E — 0
o cLock RCO MAX
tPHL 60
E 27
o cLock a MAX
tPHL 27
G — — 17
o ENT RCO MAX
tPHL 45
E — — 35
i u RCO MAX
tPHL 40

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4-BY-4 REGISTER FILE
@ Separate Read / Write Addressing Permits Simultaneous Reading and Writing
® Organized as 4 Words of 4 Bits

@ Expandable to 512 Words of n-Bits
@ 3-State Outputs

Logic Diagram
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B Rg Ggr Ra
WRITE INPUT READ INPUT
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FUNCTION TABLE

WRITE INPUTS WORD
Ws Wa Gw 0 1 2 3
L L L Q=D Qo Qo Qo
L H L Q Q=D Qo Qo
H L L Q Q Q=D Q
H H L Q Q Q Q=D
X X H Q Q Q Q
READ INPUTS OUTPUTS
Rs_Ra Gr Q1 @ 03 o4
L L L WO0B1 WO0B2 WO0B3 WO0B4
L H L W1B1 W1B2 W1B3 W1B4
H L L W2B1 W2B2 W2B3 W2B4
H H L W3B1 W3B2 W3B3 W3B4
X X H z z z z
RECOMMENDED OPERATING CONDITIONS
CD74 | CD74
PARAMETER MAX or MIN LS He HCT UNIT
lcc MAX 50 | o016 | 016 | mA
lon MAX -26 -6 -6 mA
lou MAX 8 6 6 mA
SWITCHING CHARACTERISTICS
CD74 | CD74
PARAMETER INPUT OUTPUT MAX or MIN LS He HCT
tw MIN 25 24 30
tsu (D) MIN 10 18 18
tsu (W) MIN 15 18 30
tn (D) MIN 15 5 5
tn (W) MIN 5 5 5
tlatch MIN 25 30 38
40
PLH Read Q MAX 59 53
tPHL Select 45 59 53
i 45
PLH Write Q MAX 75 75
tPHL Enable 50 75 75
45
kil Data a MAX L
tPHL 40 75 75
35
tPZH Read Q MAX 45 57
Pzl Enable 40 45 57
50
ki Read a MAX 45 | 53
tpLz Disable 35 45 53
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16-BIT SHIFT REGISTER

@ 16-Bit Serial-In, Serial-Out Shift Register with 16-Bit Parallel-Out Storage Register
@ Performs Serial-to-Parallel Conversion

Logic Diagram

SER/Q15
(6)

16
s 0 ﬁ‘D,

PET (7-11,13-23)
PO-P15 Q0-Q15 7s DO-D15 Y0-Y15 76 Yo-vi5
2)
SH CLK (2) CLK
16BIT
°—<D—< STORAGE
CLR REGISTER
3 16-BIT SHIFT REGISTER
RAW

MODE/STRCLK WLD

STRCLR %

t When PE is active, data synchronously parallel loaded into the
shift registers form the 16 P inputs and no shifting takes place.

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS e SHIFT REGISTER FUNCTIONS STORAGE REGISTER|
s |m STRCLR | MODE/ READ FROM | WRITEINTO [PARALLEL|  FUNCTIONS
CS |RW| SHCLK | STRCLR | grpeik | 915 | SHIFT |SeriaL INPUT|SERIAL INPUT| LOAD | CLEAR | LOAD
H | X X X X z NO NO NO NO NO
X | X X L X YES
L|L B X X z YES NO YES NO
L|H X X X Qs YES NO NO
L|H ' X L Q14n| YES YES NO NO NO
L[H B L X L NO YES YES | YES; NO
L|H ! H X Y15n| NO YES YES NO NO
L L X H B z NO NO YES

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS UNIT
I MAX 80 | mA
o SER/Q15 MAX 26 | mA
Y0-Y15 MAX 0.4 [ mA
oL SER/Q15 MAX 24 | mA
Y0-Y15 MAX f] mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or MIN LS
fmax MIN 20
CLK MIN 20
tw
CLR MIN 20
SER/Q15 MIN 20
Y0-Y15 MIN 20
tsu
Mode MIN 35
RAW.TS MIN 35
SER/Q15 MIN 0
t Y0-Y15 MIN 0
Mode MIN 0

tPLH STRCLR Y0-Y15 MAX 40

tPLH MODE/ 45

= STRCLK Y0-Y15 MAX "

L SH CLK SER/Q15 MAX 33

tPHL 40

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16-BIT SHIFT REGISTER

@ 16-Bit Parallel-In, Serial-Out Shift Register
@ Performs Parallel-to-Serial Conversion

Logic Diagram

PO-P15
® (7-11,13-23)
MODE 4>t*D07
16 l
= PEt
L{po-p15

2)
= D (6)
— SERIN Q15 ———
SER/Q15

16-BIT SHIFT REGISTER

O D>

 When PE is active, data synchronously parallel loaded into the
shift registers form the 16 P inputs and no shifting takes place.
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FUNCTION TABLE

INPUTS SER/

— — PERATION
CS RW MODE CLK Q15 ° o
H X X X z Do nothing

L L X ! z Shift and write
(serial load)

L H L v Q14n Shift and read
L H H v P15 parallel load

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXorMIN | LS | UNIT
Icc MAX 40 | mA
o8 SER/Q15 MAX 26 | mA
P0-P15 MAX 04 | mA
o SER/Q15 MAX 2 | mA
P0-P15 MAX 8 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXor MIN | LS
fmax MIN 20
tw CLK MIN 2
CLR 20
SER/Q15 20
- P0-P15 MIN 20
Mode 35
R/W.CS 35
SER/Q15 0
ul P0-P15 MIN 0
Mode 0
1
o SER/Q15 MAX 33
tPHL 40
i TS, R SER/Q15 MAX 45
tpzL 45
Liia TS, R SER/Q15 MAX 40
Pz 40

UNIT  fmax : MHz

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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ADDRESS COMPARATOR

@ 12-Bit Address Comparator with Enable

Logic Diagram
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FUNCTION TABLE

- INPUTS OUTPUT
G P3 P2 P1 PO A1l A2 A3 A4 A5 A6 A7 A8 A9 A10 A1l A12 Y
L] L L L L|H H H H H H H H H H H H L
L] L C L H|L H H H H H H H H H H H L
L] L CH L|L L H H H H H H H H H H L
L] L L HH|L L L HHHHIHIHIHUHH L
L] L ® L L|L L L L H H A H H A H H T
L] L H L H|L L C L L H H H H H H H L
L] L H H L|LC L C L L L HH H HHH L
L] L HWKHH|L L L L L L L H H HGHH L
LA L L L|L L L L C L L L H H H H L
Ll H L L H|L L C L C L L L L HHH L
L|H L H L|LC L C L C L L L L L HH L
Ll AW LR WL L L L L L L L L L H L
LA H L L|LC L C L C 1L L L H A H L L
ClH H L H|L L C L C L L L L HH L L
Ll H H A L | L U C L C L L L L L H C L
LA W R H L L C L L [ L . L ¢« L
L Allother H
H Any combination H

RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMiN | ALs | SNT® | uniT

lcc MAX 28 0.08 | mA

lon MAX -2.6 -4 mA

lou MAX 24 4 mA

SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAX or MIN | ALS Sa‘é"

tPLH 25 375

Any P ¥ MAX
tPHL 35 375
tPLH 22 78
Any A ¥ MAX
tPHL 30 78
tPLH = 13 1
3 ¥ MAX 3
tPHL 25 31
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT IDENTITY COMPARATOR

@ Totem-Pole Outputs

@ Hysteresis at P and Q Inputs
@ 20k<2 Pullup Resistors on the Q Inputs
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Q3
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Q6

P7

a7 18

Logic Diagram
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FUNCTION TABLE

DATA OUTPUTS
INPUT
P.Q P=Q P>Q
P=Q L H
P>Q H L
P<Q H H

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | Ls | SNT* | uniT
Icc MAX 70 | 011 | mA
Ton MAX 04 | 4 | mA
[ MAX 2 | 4 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT mAxormiN | Ls | SAT#
tPLH 25 69
P P MAX
tPHL 25 69
tPLH 25 69
a P MAX
tPHL 25 69
tPLH 30 69
P P>a MAX
toH > 30 | 69
tPLH 30 69
a P>a MAX
toH > 30 | 69
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT IDENTITY COMPARATOR

@ Totem-Pole Outputs
@ Hysteresis at P and Q Inputs

Logic Diagram

Q4

P5

Qs

P6

Q6

P7

Q7

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




FUNCTION TABLE

DATA OUTPUTS

INPUT — —
P.Q P=Q P>Q
P-Q L H
P>Q H L
P<Q H H

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMiN | Ls | SNT# | uniT
Ico MAX 65 | 0.08 | mA
Ton MAX 04 | 4 | mA
Tor MAX % | 4 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT mAxormiN | Ls | SAT#
tPLH 25 69
P P MAX
tPHL 25 69
tPLH 25 69
a P MAX
tPHL 25 69
tPLH 30 69
P P>a MAX
toH > 30 | 69
tPLH 30 69
a P>a MAX
toH > 30 | 69
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT IDENTITY COMPARATOR

@ Totem-Pole Outputs
@ Hysteresis at P and Q Inputs

Logic Diagram

a0y
P7
O ——
Q7 (—B>O—'1 5
P6 —J>o— \
0619, LD
P5 JLE) N
as 1 e
pa (1) N
@ g )Z)B DL
P3 —>o \
@ p DL
®
P2 ——p>0 \
@ @p L IDL
@
P1 {0 \
arp DL
@
PO —{3>0— R
0@ p e

19 5—g

If

If

Ir

DoﬂP>Q

1
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FUNCTION TABLE

INPUTS oUTPUTS
DATA ENABLE — 1
PQ | & G | 0| PO
P-Q L L L H
P>Q L L H L
P<Q L L H H
X H H H H

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS | UNIT
Icc MAX 75 mA
lon MAX -04 | mA
lou MAX 24 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN LS
tPLH 25
vy P P=Q MAX 50|
tPLH — 25
vy Q P=Q MAX 50|
tPLH = 20
vy G1 P=Q MAX 50|
tPLH 30
vy P P>Q MAX 50|
tPLH 30
vy Q P>Q MAX 50|
kil & P>a MAX 20
tPHL 25
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

427



688
8-BIT IDENTITY COMPARATOR

@ Totem-Pole Outputs
@ Hysteresis at P and Q Inputs

Logic Diagram

o
m

Po 2
w2 ) Do
p1 2 L
p2 8
o)) Do
ps 8
Q3:)D7
ps 1 L
a2 —}
o _13
o ) Do
15

P6
Q6 16
17

P7
ar Z)DO—D
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FUNCTION TABLE

INPUTS OUTPUT
DATA ENABLE —
P,Q G P=a
P=Q L L
P>Q L H
P<Q L H
X H H

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74

PARAMETER MAX or MIN LS ALS HC He HeT UNIT
lcc MAX 65 19 0.08 | 0.16 | 0.16 mA
lon MAX -04 | -2.6 -4 -4 -4 mA
lou MAX 24 24 4 4 4 mA
SWITCHING CHARACTERISTICS

SN74 | CD74 | CD74

PARAMETER INPUT OUTPUT MAX or MIN LS ALS HC He HCT
tPLH P Foa MAX 18 12 53 51 51
tPHL 23 20 53 51 51
tPLH Q Ta MAX 18 12 53 51 51
tPHL 23 20 53 51 51
tPLH 3 Ta MAX 18 12 30 36 36
tPHL 20 22 30 36 36
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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697

SYNCHRONOUS UP/DOWN COUNTER WITH OUTPUT REGISTER, MULTIPLEXED
THREE-STATE OUTPUT

@ Multiplexed Outputs for Counter or Latched Data

@ 3-State Outputs Drive Bus Lines Directly
@ Binary Counter, Direct Clear

Logic Diagram

ot

(16) ac

512 D
/(:(—)Dcl—qpJ
Rk 2
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chn% H—1o o1 ae)
1t $—p C1 $—op c2 8
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Loap
i I
—(14) 7 — 1
ENT L o+ (7
>l o1 o C1 $—op c2
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15)
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i
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430 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS | UNIT
lcc MAX 70 mA
To a4 MAX 26 | mA
RCO -04 | mA
Q 24 mA
lou — MAX
RCO 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN LS
tw CCK MIN %
RCK 25
Athru D 30
tsu ENT, ENP MIN 30
/D 35
th MIN 0
t 4
L cek - RCO MAX 0
tPHL 40
L ENT RCO MAX 2
tPHL 20
E
o ceK * Q MAX 2
tPHL 25
E
L RCK * Q MAX 2
tPHL 25
tPHL CCLR . Q MAX 40
r _
o R/T a MAX %
tPHL 25
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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SYNCHRONOUS UP/DOWN COUNTER WITH OUTPUT REGISTER, MULTIPLEXED
THREE-STATE OUTPUT

@ Multiplexed Outputs for Counter or Latched Data
@ 3-State Outputs Drive Bus Lines Directly
@ Binary Counter, Synchronous Clear

Logic Diagram
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RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LS | UNIT
lcc MAX 70 mA
o Q MAX 26 | mA
’ RCO MAX 04 [ mA
\ Q MAX 24 | mA
o RCO MAX 8 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN LS
CCK 25
I MIN —
N RCK 2
Athru D 30
o ENT, ENP MIN 0
u/D 35
CCLR 30
th MIN 0
E —_
o ook - ACO MAX 20
tPHL 40
o B ACo MaX L
tPHL 20
L CCK = Q MAX 20
tPHL 25
L RCK = Q MAX 20
tPHL 25
tPLH 25
R Q MAX
tPHL e 25
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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156

OCTAL BUFFER/LINE DRIVER/LINE RECEIVER WITH OPEN-COLLECTOR OUTPUTS

@ Eliminate the Need for 3-State Overlap Protection

@ pnp Inputs Reduce dc Loading
@ Open-Collector Versions of SN74AS240A

Logic Diagram

—— 19 :
20E

8

"

13

°

9
7
5
2Y3
3

17

1
2
1A1 %1Y1 2A1
r 16
4
1A2 ':@3;1v2 2A2
r 14
6
1A3 %1v3 2A3
12
8
1A 1v4
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN | As | SNTH | uNiT
cc MAX 80 | 86 | mA
Von MAX 55 | 55 | V
o, MAX 64 | 64 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXorMIN | AS SBNC7T4
tPLH A M MAX 19 1.3
tPHL 6 4.2
tPLH o M MAX 19.5 | 165
tPHL 1.5 10.3
UNIT:ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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OCTAL BUFFER/LINE DRIVER/LINE RECEIVER WITH OPEN-COLLECTOR OUTPUTS

@ Eliminate the Need for 3-State Overlap Protection

@ pnp Inputs Reduce dc Loading
® Open-Collector Versions of SN74AS241

1@‘44}

Logic Diagram

20E LV

L 18 L
a1 2 @7 W g
L 16 q
1a2 4 @)— 1v2
L. 14 L
1a3 -8 @7 1v3 23 18
12
12 -2 YA aag 7
RECOMMENDED OPERATING CONDITIONS
SN74 | SN64
PARAMETER MAX or MIN AS BCT | BCT UNIT
lcc MAX 95 77 71 mA
VoH MAX 5.5 5.5 5.5 v
lou MAX 64 64 64 mA
SWITCHING CHARACTERISTICS
SN74 | SN64
PARAMETER INPUT OUTPUT MAX or MIN AS BCT | BCT
tPLH 18.5 | 10.1 | 10.1
tPHL A Y MAX 6 6.6 6.6
tPLH — 20 19.7 | 197
tPHL 108 " MAX 7 6.9 6.9
tPLH 20E 2y MAX 21 18 18
tPHL 7.5 8.5 8.5
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

7@)—9 2v1

3

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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OCTAL BUFFER/LINE DRIVER/LINE RECEIVER WITH OPEN-COLLECTOR OUTPUTS
@ Open-Collector Outputs Drive Bus Lines or Buffer Memory Address Registers

@ pnp Inputs Reduce dc Loading
@ Open-Collector Versions of SN74ALS244 and SN74AS244

Logic Diagram

1 1
10E H}% 20E —9%
2 \§ 18 1 Nl 9
1A1 1P v 2A1 1
4 ~( 16 13 ( 7
1A2 1% 1v2 2A2 1%
) I §
VL N LI, oz 18 ]\k 5
12 17 \§ 3
1as —2 w4 2m >
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN | ALS | AS SB"“:7T4 UNIT
Icc MAX 19 | 94 | 76 | mA
Vo MAX 55 | 55 | 55 A
lou MAX 24 64 64 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXorMIN | ALS | AS SB'\\I:7T4
1
P A v MAX 15 [ 185 | 10
[ 12 [ 6 | 72
1 —
P o v MAX 16 | 185 | 175
[ 13 | 7 | 99

UNIT:ns

4% ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



804

HEX 2-INPUT NAND DRIVERS

® Y=AB

@ High Capacitive-Drive Capability

Logic Diagram

1
1A 3
2
1B
4
2A 6
5
28
7
3A 9
8
3B
12
4A 1
13
B
15
5A 14
16
58
18
6A 17
19
6B
FUNCTION TABLE
INPUTS OUTPUT
A B Y
H H L
L X H
X L H
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMiN | ALs | As | SNT® | uni
Icc MAX 12 | 27 | 008 | mA
loH MAX 15 -48 -6 mA
lou MAX 24 48 6 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | ALs | As | SHT®
1
PLH AB v MAX 7 4 25
tPHL MAX 8 4 25
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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805

Logic Diagram

1
HEX 2-INPUT NOR DRIVERS A w W
1B
JE— 4
®V-A+B 2 w 2
@ High Capacitive-Drive Capability 2B ;
3A 9
8 3y
3B
FUNCTION TABLE 12
INPUTS | ouTPUT an 13 n ay
A B Y B
H X L 15
X N A — LI
L L H 5B
18
6A 17
19 6Y
RECOMMENDED OPERATING CONDITIONS 68
PARAMETER | MAXorMIN | Ats | As [SNI4| uniT
cc MAX 1 | 32 | 008 | mA
lon MAX -15 -48 -6 mA
lou MAX 24 48 6 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouUTPUT maxormin | As | as | SNI®
L e MAX 7 | 43 | 2
H ' MAX s | 43 | 2
UNIT:ns
808 Logic Diagram
1
HEX 2-INPUT AND DRIVERS 1A :F
2 1y
1B
- 4
®Y=A+B ” 6
@ High Capacitive-Drive Capability o 2 2
7
3A 9
FUNCTION TABLE . 3Y
INPUTS | ouTPUT 12
4 1
A_B Y 13 ay
H H H 4B
L X L 5A 15 14
X L L 16 5Y
58
18
6A 17
19 6Y
RECOMMENDED OPERATING CONDITIONS 6B
PARAMETER | MAXorMiN | SHI®| As | uniT
cc MAX 008 | 33 | mA
on MAX 5 | 48 | mA
o, MAX 6 | 48 | mA
SWITCHING CHARACTERISTICS
SN74
PARAMETER INPUT ouTPUT maxormiN | SETH as
tPLH AB MAX 25 6
tPHL MAX 25 6
UNIT-ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



821

10-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUT

@ Outputs Have Undershoot-Protection Circuitry

® Power-Up High-Impedance State

Logic Diagram

P> C1

1D
FUNCTION TABLE
INPUTS OUTPUT

OE  CLK D Q

L T H H

L 1 L L

L L X Qo

H X X zZ
RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | AS | ABT | LvC | UNIT
Icc MAX 113 | 38 | 0.01 | mA
Tow MAX 24 | 32 | 24 | mA
lou MAX 48 64 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | As | AgT | L

I High MIN s | 29 | 33
" Low MIN 8 | 38 | 33
o MIN 5 | 21 | 19
£ MIN 0 | 13 | 15
T . .. .
PLH CLK a MAX 1.5 6.2 7.3
tPHL 13 6.7 7.3
T — . .|
PZH 3 a MAX 1 5.8 7.6
tPzL 12 6.3 7.6
T — . »
PHZ 3 a MAX 8 6.7 6.2
tPLz 8 6.5 6.2
UNIT: ns

To Nine Other Channels

23

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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823

9-BIT BUS INTERFACE FLIP-FLOP WITH 3-STATE OUTPUT

@ Functionally Equivalent to AMD’s AM29823 and AM29824

@ Outputs Have Undershoot-Protection Circuitry
@ Power-Up High-Impedance State

Logic Diagram

= >

— 1
CLR <{>

CLKEN 14
— 1
CLK 13
>C1
2
1D 1D
v v
To Eight Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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FUNCTION TABLE

INPUTS ouTPUT
OE CLR CLKEN CLK D Q
L L x X X L
L H L t H H
L H L t L L
L H H X X Qo
H X X X X z
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN | AS | ABT L?‘,’\f UNIT
Icc MAX 103 | 38 | 001 | mA
on MAX 24 | 32 | 24 | mA
oo MAX 4 | 64 | 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT maxorMiN | As | agT | €
TR 65 | 55 | 33
tw LK H MIN 8 | 29 | 33
LK T s | 38 | 33
TR 8 | 25 | 1
DATA 21 | 1.
o MIN 8 3
CLKEN "H" 7.5 2 1.8
CLKEN 'L’ 33 | 18
DATA 3| 2
o TLKEN 'H' MIN 1 -
CLKEN 'L’ 0 7 | 13
1 . .
PLH CLK a MAX 7.5 6.8 8
tPHL 13 6.7 8
tPHL CLR Q MAX 15.5 | 7.1 7.9
tPZH — 1 6 7.2
0F a MAX
tPZL 12 6.5 7.2
1 — .
PHZ 3 a MAX 8 1.5 6
tPLz 8 6.9 6
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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825
8-BIT BUS INTERFACE FLIP-FLOP WITH 3-STATE OUTPUT
@ Improved Iy Specifications (Max: -24mA)

@ Outputs Have Undershoot-Protection Circuitry
@ Power-Up High-Impedance State

Logic Diagram
OE1
= O
o83 -2
TR 1 CDO

CiKen —4
13 QR q
CLK
—3> c1 2 g
1D 3 1D
J v v

To Seven Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUT
OE CLR CLKEN CLK D Q
L L X X X L
L H L 4 H H
L H L 1 L L
L H H X X Qo
H X X X X 4
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN AS UNIT
lcc MAX 95 mA
lon MAX -24 mA
lou MAX 48 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or MIN AS
CLR L' 4
tw CLK "H" MIN 8
CLK"L" 8
CLR 8
tsu DATA MIN 6
CLKEN 6
th MIN 0
tPLH 15
CLK Q MAX
tPHL 13
tPHL CLR Q MAX 15.5
tPZH — 11
OE Q MAX
tPzL 12
tPHZ — 8
OE Q MAX
tPLz 8
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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827 Logic Diagram
10-BIT BUFFERS/BUS DRIVERS OFT —
— 1
@ 3-State Outputs Drive Bus Lines or Buffer Memory )
Address Registers a2 H 23
. . . 1
@ 74AC11xxx: Product Available in Reduced-Noise |V vi
Advanced CMOS (11000 Series) v
@ 74ACT11xxx: Product Available in Reduced-Noise To Nine Other Channels
Advanced CMOS (11000 Series)
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS
= om & WY PARAMETER | MAXorMiN | ABT | AC | ACT | LVC | yyir
L L H H
L L L L cc MAX 40 | 0.08 | 0.08 | 0.01 | mA
X H X z ToH MAX 32 | 24 | 28 [ 24 [ mA
H X X z [ MAX 62 | 24 | 22 | 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT mAXormin | ABT | AC | ACT | LVC
P R A 48 | 87 | 92 | 67
P 47 | 97 | 12 | 67
Pzn o v A 59 | 97 | 113 | 73
P2 69 | 138 | 14 | 73
Pz o A 68 | 91 | 12 | 67
5 69 | 88 | 116 | 67
UNIT: ns
828 Logic Diagram
10-BIT BUFFERS/BUS DRIVERS o5
m o
. . OE2
@ 3-State Outputs Drive Bus Lines or Buffer Memory )
Address Registers 2 2
@ 74AC11xxx: Product Available in Reduced-Noise At v
Advanced CMOS (11000 Series) v
@ 74ACT11xxx: Product Available in Reduced-Noise To Nine Other Channels
Advanced CMOS (11000 Series)
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS OUTPUT AC | ACT | LVC
357 o:2 A PARAMETER | MAXorMiN | A% [ A0 1 B unim
L L H L
L L L H Icc MAX 0.08 | 008 [ 001 | mA
Q ﬁ § z lon MAX 24 | 24 | 24 [ mA
Z Tor MAX % | 2 | 2 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT maxormin [ AC | ACT LYC
tPLH 9.5 102 | 6.7
tPHL A MAX 104 | 11.7 6.7
tPZH — 10.7 | 12.1 7.3
tPzL O Y MAX 13.2 | 147 7.3
tPHZ — 9.6 123 | 6.7
iz O MAX 92 | 117 | 67
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




HEX 2-INPUT OR DRIVERS 1A
1B
®Y=A+B 2A
@ High Capacitive-Drive Capability 2B
3A
FUNCTION TABLE 38
INPUTS | ouTPUT 4A .
A_B 4B
H X H 15
X H H 5A
16
Lo L sB
18
6A
19
6B
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN | ALS | AS Sa'é“ UNIT
Icc MAX 6 | 36 | 0.08 | mA
lon MAX -15 -48 -6 mA
lou MAX 24 48 6 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT oUTPUT MAXorMIN | ALS | AS sa‘é“
tPLH AB MAX 9 6.3 25
PHL ! MAX 8 6.3 25
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

Logic Diagram
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833
10-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

Logic Diagram

29 g 8xD>
A1-A8 <« s 16-23
v - B1-B8

8x<

OEB 1441

1 . »— 15 paRiTy
8
8
Y

OEA

7 MUX
y -
i
2% .
1 19 |
1
=y
1D {>ol ERR
cLk 12 > c1
oR 1 dr
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FUNCTION TABLE

INPUTS OUTPUTS AND O
— Ai Bi f— FUNCTION
OFB OFA CLR CLK yfws sorws| A B PARTY ERR
Odd L A data to B bus and
L H X X Even NA NA A H NA generate parity
Odd H B data to A bus and
H L H t NA Even B NA ~ NA L check parity
X X L X X X X NA NA H Check error flag register
H Not X NG
HoOoHh N‘;T o X z z z H Isolation
H 1 Even L
Odd H A data o B bus and
L L X X gen  NA NA_ A L NA | generate inverted parity
INTERNAL _ OUTPUT
INPUTS |10 DEVICE PRE-STATE | OUTPUT | cyncTioN
CLR CLK | POINTP _ ERRpqf | EPR
[ H H H
H 1 X L H Sample
Ho 1 L X L
L X X X H Clear
 The state of ERR before any changes at CLR, CLK, or point P
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN ABT | UNIT
lcc MAX 38 mA
lon MAX -32 mA
lou MAX 64 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ABT
E 53
- AorB BorA MAX
tPHL 5.3
E 1.2
- A PARITY MAX
tPHL 1
E — 105
il oF PARITY MAX
tPzL 10
E CLR j— 5.2
il CLR ERR MAX
tPHL CLK 6.2
E — 6.5
il oF AB, or PARITY MAX
tPzL 6.5
E — 7.9
i oF AB, or PARITY MAX
tPLz 8.1
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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|
10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

@ 3-State Buffer-Type Outputs Drive Bus Lines Directly

@ Bus-Structured Pinout

@ Provide Extra Bus-Driving Latches Necessary for Wider Address/Data Paths or Buses with Parity
@ Power-Up High-Impedance State

Logic Diagram

—_ 1
e >

13

>
c1 23
2 1Q
1D 1D

v

To Nine Other Channels
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FUNCTION TABLE

INPUTS OUTPUT
OE LE D Q
L H H L
L H L H
L L X Qo
H X X z

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | ALS | AS | ABT st\F UNIT
Ico MAX 52 | 94 | 38 | 001 | mA
Ton MAX 26 | 24 | 32 | 24 | mA
oo MAX 2 | 48 | 64 | 24 | mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAXorMIN | ALS | AS | ABT | i€
o 20 | 4 | 33 | 33
™ High i 0 | 25 | 25 | 21
™ Low 0 | 25 | 15 | 21
0 5 | 25 | 15 | 1
i ) . Ak 3| 65 | 62 | 67
tor 13 | 105 | 62 | 67
i " . Ak 21 | 12 | 65 | 76
tor 2% | 12 | 67 | 76
2 o . Ak 7| 14| 53 | 72
Cn 7| 16 | 63 | 72
tPHZ o Q MAX 10 8 71 5.9
bz 7| 8 | 65 | 59
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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9-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS
@ 3-State Buffer-Type Outputs Drive Bus Lines Directly
@ Bus-Structured Pinout

@ Provides Extra Bus-Driving Latches Necessary for Wider Address/Data Paths or Buses with Parity
@ Power-Up High-Impedance State

Logic Diagram

|52
ct
2 | 28 4q
1D 1D

To Eight Other Channels

450 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

_____INPUTS ouTPUT
PRE CLR _ OE LE D
L H L X X H
H L L X X L
L L L X X H
H H L H L L
H H L H H H
H H L L X Qo
X X H X X z
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN ALS | AS | ABT [ UNIT
lcc MAX 67 92 34 mA
loH MAX -2.6 -24 -32 mA
lou MAX 24 48 64 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS AS ABT
35 4 5.5
- MIN 35 4 4.5
20 4 -
4 3.4
10 2.5 2.5
tsu — MIN 10 5 3
PRE inactive 15 1.6
CLR inactive 14 2
) LE MIN S 125 L]
LE "H" 5 25 1.5
1 X 3
PLH D Q MAX 13 6.5 6.7
tPHL 18 9 7.2
1 .
PLH LE Q MAX 21 12 7.2
tPHL 26 12 6.9
tPLH TR Q MAX = 7.1
tPHL 23 13 8
tPLH PRE Q MAX 22 10 74
tPHL = 7.2
1 — U 3
PZH i3 Q MAX 12 10.5 5.7
tPzL 14 13.5 6.5
1 — A
PHZ 3 Q MAX 10 8 6.8
tPLz 12 8 5.9
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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853
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

Logic Diagram

2-9 8
Al- g x> s 23-16
v B1-B8
—{En
8x
v < 8
—En
1
OEB—¢
19 5
OEA s PARITY
8 L o<}
~ Mux
; Mu
{7
o 2
1 —o P
1
= —
10

_ 13 =R

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUT AND I/Os
SER OFA CTR Ai Bit =58, FUNCTION
OEB OEA CLR LE SOFH SOFH A B PARITY ERR}
Odd L A data to B bus and
L H X X Even NA NA A H NA generate parity
Odd H B data to A bus and
H L H L NA Even B NA NA L check parity
H L H H X X X NA NA NC Store error flag
X X L H X X X NA  NA H Clear error flag register
H H X NC
L H X H Isolation§
H o H g L Lo X z z z H (parity check)
H L H Even L
Odd H A data to B bus and
L L X X Even NA NA A L NA generale inverted Eari(x
INTERNAL OUTPUT
_INPUTS |70 DEVICE PRE-STATE | OUTPUT | pyncrion
CLR LE | POINTP  ERRpqt | ERR
L L b X h Pass
L X L
H L X L L Sample
H H H
L H X X H Clear
H H X h h Store
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN ABT | UNIT
Icc MAX 38 mA
lon MAX -32 mA
lou MAX 64 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ABT
tPLH 5.3
AorB BorA MAX
tPHL 5.3
tPLH 11.2
A PARITY MAX
tPHL 11
tPLH — 10.5
OE PARITY MAX
tPHL 10
L CLR ERR MAX 6.2
tPLH — 6
LE ERR MAX
tPHL 6.6
tPLH 11.7
B or RARITY ERR MAX
tPHL 12.8
tPzH — AorB 6.7
v OE or PARITY MAX 57
tPHZ — AorB 7.9
iz OE or PARITY MAX X
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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HEX 2-T0-1 UNIVERSAL MULTIPLEXERS

@ Select True or Complementary Data

@ Perform AND/NAND (Masking) of A or B Operand

@ Cascadable to Expand Number of Operands
@ Detect Zeros on A or B Operands

@ 3-State Outputs Interface Directly with System Bus

SO——4

S$1

compP

2A
2B
3A
3B
4A
4B
5A
5B

6A

6B

Logic Diagram

23 N
13 N
2
|
1
L
3 ° 1
L
5 7
F—2y
6
8 10
: — 3y
Details of
16 Four Identical Channels l 4y
15 Not Shown
19 17 sy
18
22
|
1
20
| 6Y
21 ° |

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUTS
comP |s1 so | v OPER =0

L L L[| A [H=alAinpusL
L L H | B |H=alBinpusL
L H L |AB z
L H H| L L
H LoL A | H=alAinputsL
H L H B | H=alBinputsL
H HooL | AB z
H H H| z z

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXor MIN | ALS | AS | UNIT
lecz MAX 36 135 mA
lec MAX 33 175 mA
o Y MAX 26 | 15 | mA
OPER = 0 MAX 26 | 2 | mA
o Y MAX 2 | 48 | mA
OPER = 0 MAX 2% | 20 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXor MIN | ALS | AS
Aor Y
o (COMP = "H) inverting MAX Ll
AorB Y
o (COMP ="L") non-inverting MAX " i
toa S0 or S1 Y 33 | 18
toa COMP Y VA 18 | 18
toa AorB OPER = 0 37 | 14
toa S0to S1 OPER = 0 23 | 18
te
= S0to S1 Y MAX |12
tis 2 | 1
te
= comp Y MAX 2 | 12
tis 21 | 9
te
= S0 OPER =0 MAX 0 |12
tis 27 | 9
te
= st OPER =0 MAX 2|12
tis 19 | 9
o comp OPER =0 MAX Lol
tis 20 | 9
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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10-BIT TRANSCEIVERS

WITH 3-STATE OUTPUTS

FUNCTION TABLE

71"” l OPERATION
EAB OEBA
L H A data to B bus
H L B data to A bus
H H Isolation
Latch A and B
L L (A=B)

RECOMMENDED OPERATING CONDITIONS

OEBA 14%
oERE L{}
»

Al ——o ¢

PARAMETER | MAXorMiN | ABT | LE | uniT
e MAX 38 | 001 | mA
Ton MAX 32| 24 | mA
lou MAX 64 24 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT | MAXormiN | ABT | LY
ki AorB BorA MAX 52 | 64
tPHL 49 6.4
kil OFAB or OEBA| BorA MAX 91 7
tPzL 6.9 7
iz OFAB or OEBA| BorA MAX 75 | 59
tPLz 71 59
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

Logic Diagram

23

4
=

v v

To Nine Other Channels
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9-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

@ 3-State Outputs

FUNCTION TABLE

OEBA1
OEBA2 n

13

OEAB1
OEAB2 14

L INPUTS | qpegation
OEAB1 OEAB2 OEBA1 OEBA2
L L L L Latch A and B
L H X
T C 3 n AtoB
H X L L
X H L L Bto A
H X H X
H X X H Isolation
X H X H
X H H X
RECOMMENDED OPERATING CONDITIONS
Lve
PARAMETER | MAXorMIN | ABT | L€ | uniT
lcc MAX 38 0.01 mA
lon MAX -32 -24 mA
lou MAX 64 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OuTPUT MAXorMIN | ABT | tXC
tPLH 5.7 6.1
AorB BorA MAX
tPHL 3.9 6.1
tPzH f— 5.5 7.2
(3 AorB MAX
tPzL 5.4 7.2
tPHZ f— 6.7 6.3
(3 AorB MAX
tPLz 6.9 6.3
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Logic Diagram

A

v v

To Eight Other Channels

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT SYNCHRONOUS BIDIRECTIONAL COUNTER

@ Fully Programmable with Synchronous Counting and Loading

@ Asynchronous Clear
@ Ripple-Carry Output for n-Bit Cascading

Logic Diagram

Do
T SN74ALS867A Only
{
g? 2 v —1 v (asynchronous clear)
1 =D,
ENp 23 WL L 1
| gJ_D ©
+ c1
* H%: : o
T
&)
B4 A:%:ﬂy R __# Qg
T
oo i
e
cS %%: Jis ) H 20 ¢
T
4.)—(2'1;}9 i
&)
T
&)
E_7 % =) H 18 e
T
&)
Pt 1 e o7 op
"G;l 8 T
)
22 @
9 j 1 o 16
G il s bii>-18 ag
T
",:r)—q'};j_D B
T$ c1
Tl f (= 115 q
LG
— D> Reo
ENT )

458 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

s1 S0 FUNCTION
L L Clear

L H Count down
H L Load

H H Count up

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS AS UNIT
lcc MAX 45 195 | mA
lon MAX -0.4 -2 mA
lou MAX 8 20 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS | AS
fmax MIN 35 50
tw CLK (clock) 14 10
MIN
S0 and S1 (clear) 10 10
tsu Data input A-H 10 4
ENP or ENT 15 8
S0 low and S1 high (load) MIN 12 10
S0 and S1 low (clear) - 10
S0 high and S1 low (count down) 12 40
S0 and S1 high (count up) 12 40
t S0 high after S1 = or S1 3 .
high after SO * MIN
Data input A-H 0 0
tPLH CLK RCo MAX 14 22
tPHL 14 16
I 16 11
o oLk Any @ MAX
tPHL 16 15
tPLH T RCo MAX 14 10
tPHL 9 17
ki E Rco MAX -
tPHL - 17
S0, S1 i
tPHL (clear mode) Any Q MAX 26
PLH S0 or 81 Tl 16 -
tPHL (count up/down) Rco MAX 16 N
A S0 or St [ MAX 6 | 2
(clear mode)

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT SYNCHRONOUS BIDIRECTIONAL COUNTER
@ Fully Programmable with Synchronous Counting and Loading

@ Synchronous Clear
@ Ripple-Carry Output for n-Bit Cascading

Logic Diagram

>
T SN74ALS867A Only
[
g? 2 =  E— r (asynchronous clear)
> H ==
Enp 23 A (D =05
i 1 % &
+ C
T
DE%J_D S
T
i D—ngj—D &
B
cS %_‘ {H Ul g 20 ac
T
4_>—Q‘§j—|> ™
B
Pl ————axggie= >
T
,:p—qlgj—p S
3
= — =S 5
T
~ED—Q'$D ™
F8 1 |41 17 op
¢ 8 T
éD—QSj—D ©
c1
G-2 1 Wbl 16 g
'G:‘j 8 T
W10 1 | b 15 ay
¢ 8 T
LG
13 ——
o RCO
Nt 11 —
ENT 14
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FUNCTION TABLE

s1 S0 FUNCTION
L L Clear

L H Count down
H L Load

H H Count up

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS | AS | UNIT
lcc MAX 45 195 mA
lon MAX -0.4 -2 mA
lou MAX 8 20 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS AS
fmax MIN 35 45
tw CLK MIN 14 1"
tsu Data input A-H 10 5
ENP or ENT 15 9
S0 low and S1 high (load) MIN 13 1"
S0 and S1 low (clear) 13 1
S0 high and S1 low (count down) 13 50
S0 and S1 high (count up) 13 50
t S0 high after S1 " or S1 3 ~
high after SO * MIN
Data input A-H 0 0
kil cLk [ MAX L
tPHL 14 18
Lt 16 11
o cLk Any @ MAX
tPHL 16 15
kil ENT Aco MAX o
tPHL 9 17
Lt —— — - 19
o Enp RCO MAX
tPHL - 18
tPLH S1 "o MAX 15 -
tPHL (count up/down) 15 R
tPLH S0 —_ 16 -
tPHL (clear/load) Rco MAX 12 -

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL 16-BY 4-BIT REGISTER FILES

@ 3-State Buffer-Type Outputs Drive Bus Lines Directly

@ Each Register File Has Individual Write-Enable Controls and Address Lines

Logic Diagram

Decoder Decoder
BIN/Y BIN/Y
1A0 g 1 1 ;g
1A1 2 0]16 16]0 2}
1A2 2 3 1 [E 2
1A3 5 4 41« 2
1
SO% #
23 |
s =T
; 1
SZ% JE%
17 |
o T
W
— 18
& >
REG1
RAM 161
0
e DDl
$ ] AD B
—
8 13
DQA1
REG2 >
RAM 161
; Al T
t ] 15 A4 H
ar i >:A,D
16 416
L Three Identical Channels Not Shown —:

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

2A0
2A1
2A2
2A3

DQB1



FUNCTION TABLE

FILE SELECT

INPUT/OUTPUT

S0 st

FILE SEL

'O SEL

1Rt0 A, 1Rto B
2Rto A, 1R10 B
1Rto A, 2Rto B
2Rto A 2Rto B

L L Aout B Aout, Bout

Ato 1R, 1RtoB
Ato2R,1Rto B
Ato1R,2Rto B
Ato2R,2Rto B

H L AinBAin, Bout

1Rt0A,Bto 1R
2Rto A, Bto 1R
1Rto A, Bto2R
2Rto A Bto 2R

L H AoutBAout,Bin

IrIr|IrIr|I-rI-|TrIc-
IIr-|IIrr|IIr-|IIrr

Ato2R,Bto 1R
Ato1R,Bto 2R

Bto 1R

Bto 2R

H H AinBinAin, B

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS | AS | UNIT
lcc MAX 110 190 mA
lou MAX 24 48 mA
loH MAX -2.6 -15 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS AS
tw write MIN 12 12
tsu Address before write . 5 5
Data before write * MIN 15 15
Select before write . 12 12
th Address before write . 0 0
Data before write * MIN 0 0
Select before write . 12 12
ta(n) Any A Any DQ MAX 19 | 15
tal
(S) S0 Any DQA MAX 15 13
S1 Any DQB 5 | 18
tais 52 Any DOA A % n
S3 Any DQB % n
ton 52 Any DOA A 7| 12
S3 Any DQB 7| 12
tho w Any DQ 23 | 19
DA DQOB MAX 26 22
DQB DOA 26 22
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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DUAL 4-BIT D-TYPE LATCHES

@ 3-State Buffer-Type Outputs Drive Bus Lines

Directly

@ Bus-Structured Pinout
@ Asynchronous Clear

FUNCTION TABLE

ENABLE OUTPUT
LE

INPUTS
OE CLR D
L L x X
L H H H
L H H L
L H L X
H X X X

NOrIr-

RECOMMENDED OPERATING CONDITIONS

D3

D4 ———

PARAMETER MAX or MIN ALS | AS | UNIT
lcc MAX 31 129 mA
loH MAX -2.6 -15 mA
loL MAX 24 48 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN ALS AS
tw CLR low 15 5

LE hi
igh MIN 10 5

tsu 10 2
th 7 4.5
tPLH 0 a MAX 14 9.5
PHL 14 7.5
tPLH e a MAX 22 13
PHL 21 7.5
tPHL CLR Q MAX 20 9
tPZH ot a MAX 18 6.5
tPzL 18 10.5
tPHZ i3 Q MAX 10 7.5
tPLz 15 7.5

UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

Logic Diagram

1

c1
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1

1D

c1
1D

c1

1D
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c1
1D
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DUAL 4-BIT D-

TYPE EDGE-

TRIGGERD FLIP-FLOPS

@ 3-State Buffer-Type Outputs Drive Bus Lines

Directly

@ Bus-Structured Pinout
@ Asynchronous Clear

OE

Cl

D4 ——

Logic Diagram

[>o

oLk 4[%
5

o—[>Ci

1D

—>C1

1D

D1
D2
D3
FUNCTION TABLE
INPUTS
oF R LK ) OUTPUTS
L L X X L
L H ) H H
L H 1 L L
L H L X Qo
H X X X Z
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN ALS | AS | UNIT

lcc MAX 32 160 mA
loH MAX -2.6 -15 mA
lou MAX 24 48 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN ALS AS

fmax MIN 30 125

tw PRE or CLR low 10 2
CLK "H" MIN 16.5 3

CLK "L 16.5 4

tsu Data 15 2

——— MIN

PRE or CLR inactive 10 4

th MIN 0 1
Lt 14 8.5

- cLk 0 MAX
tPHL 14 10.5
tPHL CLR Q MAX 17 95
E —

PZH 3 a MAX 18 7
tPzL 18 10.5
E —

PHZ 3 a MAX 10 6
tPLz 12 7.5

UNIT fmax : MHz other :

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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1D
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Q2

Q3
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DUAL 4-BIT D-TYPE FLIP-FLOPS
@ 3-State Buffer-Type Outputs Drive Bus Lines Directly

@ Bus-Structured Pinout
@ Asynchronous Clear

Logic Diagram

= >
cu(;%

—>C1
D1 1D

—>Ci1

—[>C1
D3 1D

D4 ——— 1D

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE
(each filip-flop)

INPUTS OUTPUT
OE PRE CLK D Q
L L X X L
L H t H L
L H 1 L H
L H L X Qo
H X X X z

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN | ALS | AS | UNIT
Icc MAX 31 160 | mA
lox MAX -26 15 | mA
lo MAX 24 48 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | ALS | AS
fmax MIN 30 80
10 4.5
tw MIN 16.5 6.2
16.5 6.2
15 4.5
s — MIN
! PRE inactive 0| s
th MIN 0 2
tPLH = 14 8.5
LK Q MAX
tPHL ¢ 14 10.5
tPHL PRE a MAX 19 9.5
tPzH = = 18 7
E MAX
tPzL 0 18 1"
tPHZ = = 10 7
E Q MAX
tPLz 0 13 7

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT MAGNITUDE COMPARATOR
@ SN54AS885 Latchable P-Input Ports with Power-Up Clear
@ Choice of Logical or Arithmetic (Two's Complement) Comparison

@ Data and PLE Inputs Utilize pnp Input Transistors to Reduce dc Loading Effects
@ Cascadable to n Bits While Maintaining High Performance

Logic Diagram

pLE-2 [c7] :i.?bL
A—0
P7
pr 21
| [p7 P6 = Q6
pe 21 P6 u;
P6
- uEin P5=Q5
P5 g DD—’ |
ps 20| ! T {
P5
| pa | P3=Q3 1
pa 12| g}f}-‘ a
| [Pa L {
p3 18 | P3 1 P2=Q2 ‘D
|| P3 | )
P2 _ |
p2 17 . P 3 at ] 14
| [P2 gp_' I P<QOUT
|
16 P1
P12 P0 = Q0 |
| [P | .
15 PO | [T
PO i H
L_IPo i
o —
a7 %J =
Q7 :
5 Q6 } T
6
e DA o | —
Q5 b
6
Qs |
e = ! 13
7 N Q4 P>QoUT
Q4 T
4>L,
Q4 |
Q3
R D S — i
Q3 4MSB = l—
9 Q2 —
LER ) N —
Q2
a1 =
a1 1O —— g S
“a1
Qo M ST
P>QIN_3
P<QIN_2
_ 4 ARITH
UA 1 >0

468 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUTS
COMPARISON DATA
LA | PO-P7, [P>QIN P<QIN [P>QOUT P<QOUT
Qo-q7
Logical H P>Q X X H L
Logical H P<Q X X L H
Logicalt H P=Q HorL  HorL HorL HorL
Arithmetic L | PAGQ X X H L
Arithmetic L | aaGP X X L H
Arithmetict L P=Q HorlL HorlL HorlL HorL

1in these cases, P > QOUT follows P > QIN and P < QOUT follows P < QIN.
AG = arithmetically greater than

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN AS | UNIT

lcc MAX 210 | mA
lox MAX -2 mA
lou MAX 20 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN AS
tsu Data before PLE . 2
th Data after PLE . MIN 4
teL T P < QOUT, 13
L L/A P> 0UT MAX 13
tpun P<QN, P < QOUT, 8
oL P> QN P > 00UT MAX 3
PLH Any P or Q P < QOUT, MAX 11.5
tPHL data input P > QOUT 15
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES

@ 3-State I/0-Type Read-Back Inputs

@ True Logic Outputs
@ Bus-Structured Pinout

p—|
OERB —c{>
LE L{}

Logic Diagram

1D

RECOMMENDED OPERATING CONDITIONS

To Seven Other Channels

c1

PARAMETER MAX or MIN ALS | UNIT
lcc MAX 70 mA
o} -2.6 mA
lon MAX
D -0.4 mA
o} 24 mA
lou MAX
D 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS
tw LE high MIN 10
tst 10
u Data before LE , MIN
Data before OERB 10
th Data after LE , MIN 5
t 17
o D Q MAX
PHL 24
t 26
o LE Q MAX
PHL 26
ten — MAX 21
OERB D
tdis MAX 19
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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9-BIT D-TYPE TRANSPARENT

@ 3-State I/0-Type Read-Back Inputs

@ True Logic Outputs
@ Bus-Structured Pinout
@ Designed with Nine Bits for Parity Applications

(o]

Logic Diagram

OERB

14
= >
P>
— 1
CLR
>
13
LE —V
L
2
1D * 1D *
[ 2 c1
R
vy v o
To Eight Other Channels
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN ALS | UNIT
lcc MAX 80 mA
Q -2.6 mA
lon MAX
D -0.4 mA
Q 24 mA
lou MAX
D 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS
tw C'H" 10
CLR 'L MIN 10
tsu Data befor LE . MIN 10
Data befor OERB . 10
th Data affter LE , MIN 5
tPLH D Q MAX 14
tPHL 16
tPLH I a MAX 20
tPHL 25
tPHL — Q 20
CLR ) MAX %
e OERB D MAX C
tdis 14
e 0EQ a MAX 18
tdis 14
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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10-BIT D-TYPE TRANSPARENT READ-BACK LATCHES
@ 3-State I/0-Type Read-Back Inputs

@ True Logic Outputs
@ Bus-Structured Pinout

Logic Diagram

1
OERB —cl>
1
LE LV

c1

To Nine Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS | UNIT
Icc MAX 82 mA
Ion e MAX 26 | mA
D -0.4 mA
ot e MAX 2 | mA
D 8 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS
tw C'H" MIN 10
10
tsu Data befor LE , MIN
Data befor OERB , 10
th Data affter LE , MIN 5
14
kil D 0 MAX
tPHL 18
tPLH 21
LE Q MAX
tPHL 27
ter 21
- OERB D MAX
tdis 16
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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8-BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES

@ 3-State I/0-Type Read-Back Inputs
@ True Logic Outputs
@ T/C Determines True or Complementary Data at Q Outputs

— 15

Logic Diagram

OE

_ 14

T/C cl>
— 13

CLR —%

L
1D . 2,
B> c1 o /

To Seven Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS | UNIT

lcc MAX 85 mA

| Q MAX 24 mA

o D 8 | mA

1oH Q MAX -2.6 mA

0 D -0.4 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN ALS
tw CLR low 10
CLK low MIN 14.5
CLK high 14.5
tsu Data before CLK * 15
EN - 10
EN low before EK MIN

CLK high before EN " *' 15

CLR high (inactive) before CLK * 10

th Data after CLK * 0
EN low after CLK MIN 5

RD high after CLK * *2 5

tPLH CLK 28

= a MAX

tPHL (T/IC=HorL) 28
Lt TLR(T/C = 27

TE-0] wax
tPHL CLR(T/C=H) 23
r —

- /T a MAX 28
tPHL 23
tPHL CLR D MAX 30

e —
for RD D MAX 1
tais** 19
e —
for EN D MAX 1
tais** 19
e —
on OF 0 MAX 15
tais** 10
UNIT: ns *! This setup time ensures that EN will not false clock the date register.

*2 This hold time ensures that there will be no conflict on the input date bus.

* =tz Or te

H=tpgorte

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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1000

Logic Diagram

1
QUAD 2-INPUT NAND 1A :|2 ) 3 4w
BUFFERS/DRIVERS 1B
4
2A 6
@ Buffer Version of SN74ALS00A n — 2v
@ Driver Version of SN74AS00 A — s
@ High Capacitive-Drive Capability s 2 3y
12
4A 1
13 ay
4B
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS OUTPUT
A B PARAMETER | MAXorMIN | ALS | AS | UNIT
H H L
L X H
v n Icc MAX 78 | 19 | mA
Ton MAX 26 | 48 | mA
fo. MAX 2% | 48 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN | ALS | AS
tPLH 8 4
AorB Y MAX
tPHL 7 4
UNIT: ns
1004 Logic Diagram
1 2
HEX INVERTING DRIVERS 1A 4D07 v
@ Driver Version of SN74ALS04B and SN74AS04 2A34[>07“2v
@ High Capacitive-Drive Capability
5 6
3A4D073Y
FUNCTION TABLE an 2 >o 8 4y
INPUT OUTPUT
A Y 11 10
H L 5A 5y
L H
oa 13 2
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN | ALS | AS [ UNIT
Icc MAX 12 | 27 | mA
o MAX 5 | 48 | mA
o, MAX 2% | 48 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXor MIN | ALS | AS
tPLH 7 4
AorB Y MAX
tPHL 6 4
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



1005

HEX INVERTING BUFFER GATES
WITH OPEN-COLLECTOR OUTPUTS

@ Buffer Version of SN74ALS05A

FUNCTION TABLE
INPUT OUTPUT
A Y
H L
L H

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN | ALS | UNIT

lcc MAX 12 mA
Vo MAX 5.5 \
lou MAX 24 mA

SWITCHING CHARACTERISTICS

Logic Diagram

3 4
2A 4D072v
A 54[>0763y
9 8
4A 4D074Y

5A 5Y

6A 13 12 &Y

PARAMETER INPUT OUTPUT MAX or MIN | ALS
U A Y max 2
tPHL 10
UNIT: ns
1008 Logic Diagram
1
QUADRUPLE 2-INPUT POSITIVE- 1A :D73 1y
AND BUFFERS/DRIVERS 1B
' 2
@ Buffer Version of SN74ALS08 w v
@ Driver Version of SN74AS08 28
a2

FUNCTION TABLE 0 8 4y

INPUTS | ouTPUT 3B

A B Y

H H H 12

L X L A " a4y

X L L 4B 13
RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMIN | ALS | AS | UNIT
Icc MAX 93 | 22 | mA
loH MAX 26 | 48 | mA
oL MAX 2 | 48 | mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAXor MIN | ALS | AS
o AorB y MAX S 16
PHL 9 6
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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1032 Logic Diagram
1
QUAD 2-INPUT OR BUFFERS/DRIVERS 1A 3 .y
2
1B
4
®Y=A+B 2A 6,y
@ Driver Version of SN74AS32 28 >
. o . . 9
@ High Capacitive-Drive Capability 3A s
10 3y
3B
wn2
13 1 4y
4B
FUNCTION TABLE
(each gate)
INPUTS | QUTPUT
A B Y
H X H
X H H
L L L
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
PARAMETER | MAX or MIN | ALS [ AS |UNIT PARAMETER | INPUT OUTPUT | MAX or MIN | ALS | AS
lcc MAX 10.6 | 24 mA tPLH AorB Y MAX 9 6.3
loH MAX -2.6 | -48 | mA PHL ~orB Y MAX 12 6.3
loL MAX 24 48 mA UNIT:ns
1034 Logic Diagram
HEX DRIVERS wt—>—*w
@ SN74AS1034A Offer High Capacitive-Drive o3 > 4y
Capability
@ Noninverting Drivers a3 > 5 v
9 8
FUNCTION TABLE 4A L4
INPUT OUTPUT
A Y 11 10
a0 H 5A 5y
L L
13 12
6A 6Y
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN ALS AS | UNIT
lcc MAX 14 35 mA
lon MAX -15 -48 mA
lou MAX 24 48 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS AS
tPLH 8 6
A MAX
tPHL 8 6
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



1035

HEX BUFFERS WITH
OPEN-COLLECTOR OUTPUTS

@ Noninverting Buffers with Open-Collector Outputs

Logic Diagram

2y

5 6
3A + 3y
FUNCTION TABLE
9 8
INPUT | OUTPUT 4A+ ay
A Y
H H
L H L 0 o
1 12
a2 6Y
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMIN | ALS | UNIT
lcc MAX 14 mA
Vou MAX 5.5 v
lou MAX 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN | ALS
tPLH A M MAX 30
tPHL 12
UNIT: ns
1240 Logic Diagram
OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS 10E ‘—GIF
@® Low-Power Versions of SN74ALS240A 2 E [ 18 i
. ) 1A1
@ 3-State Outputs Drive Bus Lines or Buffer Memory
Address Registers . | 16
@ 3-State Outputs Drive Bus Lines or Buffer Memory 1A2 1v2
Address Registers ]
1a3—2 % 4vs
RECOMMENDED OPERATING CONDITIONS
1a8—2 { ; 2 iva
PARAMETER | MAXorMIN | ALS | UNIT
lccz MAX 13 mA 19
Toct MAX 1 | mA 20E 4%
o MAX 5 | mA
oL MAX 16 | mA y 9
281 —1 2v1
SWITCHING CHARACTERISTICS ’
a2 —2 7 ava
PARAMETER INPUT OUTPUT MAX or MIN | ALS
’
5
kil Iy Y MAX B 28315 { ;3 2v3
tPHL 13
tPZH — MAX 20
0E Y
tPzL 22 2A4 17 &O 3 2va
tPHZ 9 M MAX 10
iz 13
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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1244

Logic Diagram

OCTAL BUFFERS/LINE 108 1 O|>
DRIVERS/LINE RECEIVERS
]
. . 2 z 8 av1
@ 3-State Outputs Drive Bus Lines or Buffer Memory 1A1 1P
Address Registers F«
. 4 16
@ pnp Inputs Reduce dc Loading 1A2 > 172
® Low-Power Versions of SN74ALS244 Series )
6 ~( 14
1A3 > 1Y3
RECOMMENDED OPERATING CONDITIONS F
1a8 2 LI
PARAMETER | MAXorMIN | ALS | UNIT |
lecz MAX 20 mA _ 19
Toct MAX 17 | mA 20E 4%
lon MAX -15 mA
oo MAX 6 | mA " N ?
2A1 1> 2v1
SWITCHING CHARACTERISTICS >
22 13 I S 7 av2
PARAMETER INPUT OUTPUT MAXor MIN | ALS [V
’
]\[ 5
kil A v MAX 1 2a3 1% 2v3
tPHL 14 l/
tPZH o M MAX 22 1 3
tPzL 22 2A4 l/z 2Y4
tPHZ o M MAX 13
tPLz 16
UNIT: ns
1245 Logic Diagram
— 19
OCTAL BUS TRANSCEIVERS OF
@ Low-Power Versions of 4ALS245 Series
DIR —] /[/1—4
2 J ~N 18
aM—e ¢ ¢— B1
FUNCTION TABLE |V
COEI’ROL INPUTS OPERATION L v
OF DIR
L L B data to A bus Vv
L H A data to B bus To Seven Other Transceivers
H X Isolation
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
PARAMETER | MAXorMIN | ALS | UNIT PARAMETER INPUT OUTPUT MAX or MIN | ALS
locz MAX % | mA oL AorB BorA MAX 13
lect MAX 33 | mA teHL 13
Ton MAX 15 [ mA ez o AorB VAX 25
oo MAX 6 | mA teaL 25
tPHZ — 12
OE AorB MAX
Pz 18
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



1640 Logic Diagram
OCTAL BUS TRANSCEIVERS oE

@ Lower-Power Versions of SN74ALS640B ;
@ Inverting Logic DIR ——
@ 3-State Outputs

Al —o »EQ —— B1
4 A

2 18
FUNCTION TABLE
CONTROL INPUTS OPERATION
OE DIR y v
L L B datato A bus \ /
L H A data to B bus
H X Isolation To Seven Other Transceivers
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
PARAMETER MAX or MIN ALS | UNIT PARAMETER INPUT OUTPUT MAX or MIN ALS
lcc MAX 32 mA tPLH AorB BorA MAX 15
lon MAX -15 mA PHL 10
lou MAX 16 mA tPzH o AorB MAX 20
tPzL 22
kil [E AorB wax o
tPLz 13
UNIT: ns
1645 Logic Diagram
= 19
OCTAL BUS TRANSCEIVERS OE
@ Lower-Power Versions of SN74ALS645A
@ 3-State Outputs DIR —
2 18
Al —o¢ ¢ — B1
FUNCTION TABLE f
CONTROL INPUTS
of DR OPERATION |V
L L B data to A bus v 4
L H A data to B bus N
n X Isolation To Seven Other Transceivers
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
PARAMETER MAX or MIN ALS | UNIT PARAMETER INPUT OUTPUT MAX or MIN ALS
Lt 13
lcc MAX 38 mA PLH AorB BorA MAX
lox MAX -15 mA tPHL 13
lou MAX 16 mA tPzH 3 AorB MAX 25
tPzL 25
2 o AorB MAX 12
tPLz 18
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 481

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



2240
OCTAL BUFFERS AND LINE DRIVERS / MOS DRIVERS WITH 3-STATE OUTPUTS

@ 1/0 Ports Have 25-Q Series Resistors, So No External Resistors Are Required (SN74ALS2240, SN74ABT2240A)
@ Output Ports Have Equivalent 33-Q Series Resistors, So No External Resistors Are Required (SN74BCT2240)

Logic Diagram

1&14% ZEL%

’ 3

1a1 -2 i g LIV 2a1 11 i ; S a1
’ 3

1a2 24 i ; LU 282 13 i ; 7 av2
» >

1a3 8 i ; 1B 4ys 23 12 i ; 5 o3

1A4 -8 i ; 2 4va 2a4 7 i ; 3 ova

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXorMIN | ALS | BCT | ABT | UNIT

lecz MAX 20 8 0.25 mA
lecL MAX 23 76 30 mA
loH MAX -15 -12 -32 mA
loL MAX 15 12 12 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN ALS | BCT | ABT
tPLH A v MAX 10 5.7 4.8
tPHL 10 4.4 5.4
tPZH — 17 9.3 5.2
tPzL O Y MAX 20 124 | 6.8
tPHZ — 10 8.7 6.4
tPLz O Y MAX 15 106 | 6.2
UNIT: ns

482 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



21

OCTAL BUFFERS AND LINE DRIVERS / MOS DRIVERS WITH 3-STATE OUTPUTS

@ Output Ports Have Equivalent 25-Q Series Resistors, So No External Resistors Are Required (SN74ABT2241A)

@ Output Ports Have Equivalent 33-Q Series Resistors, So No External Resistors Are Required (SN74BCT2241)

Logic Diagram

o ]

10E 14% 20E
: !
1A1 2 l/ 18 Y1 2A1
: !
1A2 4 l/ 16 1Y2 2A2
!
1a3 8 l/l : B 4va 2A3
182 8 l/l : 2 iva 2A4
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAXorMiIN | SNTH| ABT | UNIT
Iccz MAX 9 0.25 | mA
IcoL MAX 76 30 mA
lon MAX -12 -32 mA
lou MAX 12 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN SBl\ngl ABT
tPLH A M MAX 4.9 4.7
tPHL 6.9 5.6
tPZH 108 M MAX 8.9 5.8
tPzL 10.3 8.4
tPHZ 108 M MAX 8.7 6.6
tPLz 11.3 6.4
tPZH 20E M MAX 8.9 5.8
tPzL 10.3 8.4
tPHZ 20E M MAX 8.7 6.6
tPLz 11.3 6.4
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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2244
OCTAL BUFFERS AND LINE DRIVERS / MOS DRIVERS WITH 3-STATE OUTPUTS
@ Output Ports Have Equivalent 25-Q Series Resistors, So No External Resistors Are Required (SN74ABT2244A)

@ Output Ports Have Equivalent 33-Q Series Resistors, So No External Resistors Are Required (SN74BCT2244)
@ Output Ports Have Equivalent 26-Q Series Resistors, So No External Resistors Are Required (SN74LVC2244A)

Logic Diagram

i{b Fb
1a1 -2 > LIV 2a1 11 > S av1
3 3
1a2 4 l/l : LU 282 13 l/l : 7 av2
3 3
1a3 8 l/l: B 4ys 23 12 l/l: 5 ov3
1A4 8 l/l: 12 4vq 2naa 7 l/l: 3 ova
FUNCTION TABLE
INPUTS OUTPUT
OE A \
HoX Z
[ L
L H H
RECOMMENDED OPERATING CONDITIONS
SN74 Lve
PARAMETER | MAXorMIN | ALS | S| asT | LC | uniT
oz MAX 23 | 10 | 025 | 001 | mA
TcoL MAX 22 | 77 | 30 | 001 | mA
Ton MAX 5 | 12 | 32 | 12 | mA
oo MAX 5 | 12 | 12 ] 12 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXorMIN | ALs | SN74 | agT | LVC
BCT 3v
tPLH 16 4.9 4.7 5.5
A ¥ MAX
L 17 | 67 | 56 | 55
vz = Y Ax 17 | 87 | 55 | 71
B3 14 | 104 | 83 | 71
1 — i . .
PHZ oF M MAX 9 7.8 6.6 6.8
w1 9 | 98 | 58 | 68

UNIT: ns

484 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



2245 Logic Diagram
OCTAL TRANSCEIVER AND LINE/ DIR —

MOS DRIVERS WITH 3-STATE OUTPUTS
19 —
. OE
@ B Port Has Equivalent 33-Q Series Resistors, So q
No External Resistors Are Required a1 2
(SN74BCT2245) q
@ B-Port Outputs Have Equivalent 25-Q Series 18
) h . »———— B1
Resistors, So No External Resistors Are Required
(SN74ABT2245) vV
@ Outputs Have Equivalent 25-Q Series Resistors, So v
No External Resistors Are Required To Seven Other Channels
(SN74ABTR2245)
@ All Outputs Have Equivalent 26-Q Series Resistors,
So No External Resistors Are Required
(SN74LVCR2245)
@ B-Port Outputs Have Equivalent 22-Q Series
Resistors, So No External Resistors Are Required
(SN74LVTH2245)
FUNCTION TABLE
INPUTS
OE DR OPERATION
L L B data to A bus
L H A data to B bus
H X Isolation
RECOMMENDED OPERATING CONDITIONS
SN74 LVCR | LVTH
PARAMETER | MAXorMIN | $ef | ABT [ABTR| MiUR | F0R | uniT
lccz MAX 15 | 0.25 | 025 | 0.01 [ 019 | mA
lcc MAX 100 32 | 32 [001] 5 | mA
oH (A port) MAX ERIEEREREAED
lok (B port) MAX -12 -12 -12 -12 -12 mA
loL (A port) MAX 24 64 12 12 64 mA
loL (B port) MAX 12 12 12 12 12 mA
SWITCHING CHARACTERISTICS
SN74 LVCR | LVTH
PARAMETER INPUT OUTPUT MAXor MIN | Ui | ABT | ABTR | H3uR | B0
tpLH 58 | 38 | 38 | 63 | 44
A B MAX
P 78 | 45 | 45 | 63 | 44
tpLH 7 | 36 | 38 | 63 | 35
B A MAX
P 77 | 4 | 45 | 63 | 35
21 — 99 | 61 | 61 | 82 | 6.2
OE B MAX
P2t 122 | 63 | 63 | 82 | 62
tpHz — 82 | 53 | 53 | 78 | 59
OE B MAX
Pz 92 | 48 | 48 | 718 | 54
21 — 11| 55 | 61 | 82 | 55
OE A MAX
P2t 14 | 57 | 63 | 82 | 55
tpHz — 94 | 56 | 53 | 78 | 59
OE A MAX
Pz 76 | 45 | 48 | 18 | 5
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 485

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



486

2373
25-Q OCTAL TRANSPARENT D-TYPE LATCH WITH 3-STATE OUTPUTS
@ 3-State True Outputs with 25-Q Sink Resistors

@ Full Parallel Access for Loading
@ Buffered Control Inputs

Logic Diagram

oE ol>
q
c1
3 '& 1Q
1D 1D

A4

\_V_/

To Seven Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

(each latch)

INPUTS oUTPUT
OF LE D Q
L H H H
L H L L
LoL X Qo
H X X Y4

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | F |UNIT
lcc MAX 66 | mA
lon MAX -3 [ mA
lou MAX 12 | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT ouTPUT MAX or MIN F

tw LE high MIN 6
tsu Data before LE = MIN 2

th Data after LE = MIN 6
Ll D a max 2|
tPHL 7
L LE a max 2
tPHL 8
L [ a max 2
tPzL 9.5
L oE 0 max S
tPiz 6
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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2414

MEMORY DECODER WITH ON-CHIP Ve MONITOR

@ Built-In Supply-Voltage Monitor for V¢

@ Separate Enable Inputs for Easy Cascading

Vee

Vbat ——

1A

1B

2G

o]

VYV V

2A

2B

Logic Diagram

ik

Vs

_J o1& 1vo
HO D
”—!_\ < t)l 1Y2

! 1Y3

%a

J 0

:

4 avo

3 21

2

o

100U

2v2

|

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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FUNCTION TABLE

INPUTS

CONTROL [SELECT ouTPuUTS

G 1G SD [1B 1A [1Y0 1Y1 1Y2 1Y3
H X X|[X X[H H H H
X H X |[X X|H H H H
X X L|[X X|H H H H
L L H|L L|L H H H
L L H|L H|H L H H
L L H|H L|H H L H
L L H|H H[H H H L

INPUTS

CONTROL [SELECT ouTPuUTS

G 2G SD | 2B 2A[2Y0 2Y1 2Y2 2Y3
H X X |X X|[H H H H
X H X|[X X|H H H H
X X L|[X X|H H H H
L H H|L L|{L H H H
L H H|L H|H L H H
L H H|H L|H H L H
L H H|H H[H H H L

RECOMMENDED OPERATING CONDITIONS

SN74

PARAMETER MAX or MIN BCT UNIT
Icc MAX 3 mA
lon MAX -04 | mA
Ibat (Output low) MAX 3 mA
lou MAX 8 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN SB’:I:Z#
Ll AorB Any Y MAX 12
tPHL 12
tr — 10
o Any B Any Y MAX
tPHL 11
tr - 12
o 50 Any Y MAX
tPHL 12
tPLH 250
ey Vee Any Y MAX 750
tPLH 250
tPHL Veo vs MAX 250
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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254

OCTAL LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

@ Outputs Have 25-Q Series Resistor So No External
Resistors Are Required

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN | ALS | UNIT

Iccz MAX 22 mA
lecL MAX 25 mA
loH MAX -0.4 | mA
lou MAX 12 mA

OE1
OE2

x

coobon

>
[l

>
=3

Logic Diagram

—VWA——— Y1

—VW\——— Y2

—VW\—— Y3

—AM—— Y4

—"WW—— Y5

—VWW—— Y6

SWITCHING CHARACTERISTICS a7 8 >[ 2
PARAMETER INPUT OUTPUT MAX or MIN | ALS
9 1
A8 Y8
tPLH 15
A y MAX
tPHL 12 All output resistors are 25 Q.
tPzH — 15
OF y MAX
tzL 20
tPHZ — 10
OF y MAX
Lz 12
UNIT: ns
2827 Logic Diagram
= 1
10-BIT BUS/M0OS MEMORY DRIVERS OF1 j” )
WITH 3-STATE OUTPUTS OE2
>
@ Output Ports Have Equivalent 25-Q Series a2 23y,
Resistors, So No External Resistors Are Required
(SN74ABT2827) v

@ Output Ports Have Equivalent 25-Q Resistors; No
External Resistors Are Required (SN74BCT2827C)

RECOMMENDED OPERATING CONDITIONS

To Nine Other Channels

SWITCHING CHARACTERISTICS

PARAMETER | MAXorMIN | SNT# | ABT | UNIT PARAMETER INPUT ouTPUT | mAXorMiN | SNTH| apT
Iccz MAX 6 0.25 mA tPLH A M MAX 6 55
(V8 MAX 40 40 mA tPHL 718 5.1
loH MAX -1 -12 mA tPZH o M MAX 10.7 6.7
lou MAX 12 12 mA tPzL 129 7.8

tPHZ o M MAX 13 7.2
tpLz 10 1.5

UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




2828

10-BIT BUS/MOS MEMORY DRIVERS
WITH 3-STATE INVERTING OUTPUTS

@ QOutput Ports Have Equivalent 33-Q Series
Resistors, So No External Resistors Are Required
(SN74BCT2828)

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAXorMiN | SNZ4| yniT
BCT

ooz MAX 5 | mA

TcoL MAX 0 | mA

Ton MAX 9 | mA

oL MAX 12 | mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN | SIS
T .

o A Y wax |58
tPHL 5
tPzH — 9

OF Y MAX
tPZL 11.5
T — .

i OF Y MAX 108
tPLZ 8.7
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Logic Diagram

Y1

\_v_/

To Nine Other Channels

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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2952
OCTAL BUS TRANSCEIVERS AND REGISTERS
@ Two 8-Bit Back-to-Back Registers Store Data Flowing in Both Directions
@ Noninverting Outputs
@ 3-State Qutputs
Logic Diagram

CLKENAB

CLKAB

OEAB 2 cl>

CLKENBA

CLKBA

OEBA 2 c{>

’ cl<t—e
a8 4 |j~ 1D

*—C1

To Seven Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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FUNCTION TABLEt

INPUTS ouTPUT
CLKENAB CLKAB OEAB A B
H X L X Bo
L 1 L L L
L 1 L H H
X X H X z

1 A-to-B data flow is shown; B-to-A data flow is similar but uses

CLKENBA, CLKBA, and OEBA.

1 Level of B before the indicated steady-state input conditions were

established

RECOMMENDED OPERATING CONDITIONS

SN74 LvC | LvT
PARAMETER MAXor MIN |G| ABT | 5 | 5y [ UNIT
lcc MAX 55 35 | 0.01 5 mA
on A MAX -3 32 | -24 | -32 | mA
B 215 | 32 | 24 | 32 | mA
o A MAX 26 | 64 | 24 | 64 | mA
B 64 64 24 64 | mA
SWITCHING CHARACTERISTICS
SN74 LVC | LVT
PARAMETER INPUT OUTPUT MAXor MIN [ 5et | ABT | S | 5y
fmax MIN 125 | 150 | 150 | 150
n o
w CLK HH” MIN 4 33 | 33 | 33
CLK "L 4 33 | 33 | 33
tsu A or B High 25 | 25 | 13 | 15
A or B Low MIN 25 25 13 15
CLKENAB or CLKENBA High 2 3 1.1 | 15
CLKENAB or CLKENBA Low 2 3 1.1 | 19
t A
orB MIN 1.5 1.5 1.1 1
CLKENAB or CLKENBA 2.5 2 11 | 12
E
PLH CLKBA AB MAX 9 59 | 82 | 46
tPHL CLKAB 105 | 63 | 82 | 46
E 0EBA
PZH 0EBA AB MAX 82 | 56 | 7.8 | 46
Pz OEAB 129 | 66 | 78 | 46
E 0EBA
PHZ 0EBA AB MAX 84 | 64 | 7.8 | 54
tpiz OEAB 7 62 | 7.8 | 5.1

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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2953
OCTAL BUS TRANSCEIVERS AND REGISTERS
@ Two 8-Bit, Back-to-Back Registers Store Data Flowing in Both Directions

@ Inverting Outputs
@ 3-State Qutputs

Logic Diagram

CLKENAB il

CLKENBA 13

CLKBA

OEBA iC{>

> c1<|—e
16
Al — 1D

*—F Cci

1D

To Seven Other Channels

404 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLEt

INPUTS OUTPUT
OEAB _ CLKAB _ OEAB A B

H 1 L X Ao

L 1 L L H

L + L H L

X X H X z

1 A-to-B data flow is shown; B-to-A data flow is similar but uses

CEBA, CLKBA, and OEBA.

1 Level of B before the indicated steady-state input conditions were

established

RECOMMENDED OPERATING CONDITIONS

PARAMETER Maxor MIN- | SNZ4 | yniT
BCT
Icc MAX 55 | mA
A 3 | mA
lon MAX
B 5 | mA
A 2 | mA
lou MAX
B 6 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MiIN | SRTS
o MIN 110
™ CLK H " 45
CK T 45
tsu A or B High 25
A ]
or B Low MIN 25
TLKENAB or CLKENBA High 2
CLKENAB or CLKENBA Low 2
th AorB MIN 15
CLKENAB or CLKENBA 2
tPLH CLKBA AB MAX 9.5
tPHL CLKAB 10.2
tPZH 0EBA AB MAX 8.8
tPzL 0EAB 14
tPHZ 0EBA AB MAX 9.1
tPLZ 0EAB 7.6

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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3245

OCTAL BUS TRANSCEIVER WITH

Logic Diagram

22

g

2
ADJUSTABLE OUTPUT VOLTAGE DIR
AND 3-STATE OUTPUTS
3
Al
FUNCTION TABLE
INPUTS
OE DR OPERATION
L L B data to A bus
L H A data to B bus.
H X Isolation
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN VeeulV) VeslV) | LVEC | UNIT
OPEN 0.05 | mA
Icca Bto A MAX 36 3.6 0.05 mA
55 0.05 mA
3.6 0.05 mA
I AtoB MAX 3.6
oo ° 55 | 008 | mA
217 -12 mA
lo MAX 3
A 3.3 -24 mA
Iows MAX 21 33 12 | mA
3.3 3 -24 mA
217 12 mA
lo MAX 3
8 3.3 24 mA
ois MAX 21 33 12 | mA
3.3 3 24 mA
SWITCHING CHARACTERISTICS
Lvce Lvce
PARAMETER INPUT OUTPUT MAX or MIN Veea = 2.5V Veea = 3.6V
Vs = 3.3V Vies = 5V
tPLH A B MAX 9.4 6
tPHL 9.1 5.3
tPLH B A MAX 11.2 5.8
tPHL 9.9 7
tPzL oE x MAX 14.5 9.2
tPZH 12.9 9.5
tPzL oE B MAX 13 8.1
tPZH 12.8 8.4
tPLz oE x MAX 71 7
tPHZ 6.9 7.8
tPLz oE B MAX 8.8 7.3
tPHZ 8.9 7
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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4002

DUAL 4-INPUT POSITIVE-NOR GATES

®Y=A+B+C+D

FUNCTION TABLE
INPUTS OUTPUT
A B [ D Y
L L L L H
H X X X L
X H X X L
X X H X L
X X X H L

NOTES:
H

X = Irrelevant

= High Voltage Level
ow Voltage Level

RECOMMENDED OPERATING CONDITIONS

SN74 | cD74
PARAMETER | MAX or MiN |SNT#1 CPT4 | unir
Icc MAX | 002 | 0.04 | mA
Ton MAX 2| 4 | mA
[ MAX 1| 4 | A
SWITCHING CHARACTERISTICS
PARAMETER | INPUT OUTPUT | MaX or MiN [SHT#| CDT
tPLH MAX 28 30
tPHL ABC.D Y MAX 28 | 30
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Logic Diagram
nA
nB

nY

nC
nD

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4015

DUAL 4-STAGE STATIC SHIFT REGISTER

Logic Diagram

3(11)

7415)
DATA OW

Qo
555(13)
D a

BQI
cP Q cP Q

9(1)
cp()—l >°—| >°—+

N
|

R l’n fn

6(14)

RECOMMENDED OPERATING CONDITIONS

2(10)

FUNCTION TABLE
INPUTS OUTPUT CD74
P D N TR a2 [ 03 PARAMETER MAX or MIN He UNIT
i ! L L | do | g1 | g2
' ™ LW 90 91 | a2 Icc MAX 016 | mA
f X L | qo0 | 91 | 92 | a3 ToH MAX 4 mA
X X H L L L L To MAX 4 mA
igh Voltage Level
igh Voltage Level One Set-up Time Prior to the Low to High
lock Transition
ow Voltage Level
ow Voltage Level One Set-up Time Prior to the Low to High SWITCHING CHARACTERISTICS
lock Transition
on't Care. D74
w to High Clock Transition PARAMETER INPUT OUTPUT MAX or MIN He
igh to Low Clock Transition
q'n = Lower case letters indicate the state of the referenced output
one set-up time prior to the Low to High clock transition. Tmax MIN 15
tw Clock 24
MIN
MR 45
tsuL MIN 18
Data-In to CP
tSUH MIN 18
tH Data-In to CP MIN 0
tPLH 54
Clock Qn MAX
PHL 54
tPLH Qn 83
MR : MAX
PHL (Clock High) 83
tPLH Qn 98
e VR (Clock Low) MAX 8
UNIT fmax: MHz other: ns
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4016

QUAD BILATERAL SWITCH
Logic Diagram
ny
[}
I 1
I Vee
nE nZ
GND i
FUNCTION TABLE
INPUT SWITCH
nE
L OFF
H ON
NOTES:
H = High Level Voltage
L = Low Level Voltage
RECOMMENDED OPERATING CONDITIONS
PARAMETER maXormin | CBT¢ | uniT
Icc MAX 0.32 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouUTPUT MAX or MIN 03(7:4
tPLH . . 18
] Switch In Switch Out MAX
tPHL 18
tPZH En 7 MAX 57
tPzL 57
tPHZ m
En z MAX
Pz m
UNIT:ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 499

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



4017
DECADE COUNTERS/DRIVERS

Logic Diagram
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CLKEN
14
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FUNCTION TABLE

INPUTS OUTPUT
CLK CLKEN CLR STATET
L X L No Change
X H L No Change
X X H “0"=H, 19" =L
’ L L Increments Counter
i X L No Change
X 1 L No Change
H | L Counter
NOTES:
H = High Level

ow Level
igh to Low Transition
ow to High Transition

X =Don't Care
t1fn<5TC=H, Otherwise = L

RECOMMENDED OPERATING CONDITIONS

SN74|CD74
PARAMETER | MAX or MIN |3 A% €014 uniT
Icc MAX 0.08 [0.16 | mA
lon MAX -4 -4 | mA
loL MAX 4 4 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT | Maxor MiN [SIT#| CDT4

fmax MIN 25 | 20

CLK (CP) 20 | 2

MIN
" CLR (MR) H 20 | 2
. CLKEN to CLK (CE to CP ) MIN 13| 2
CLK Inactive 13

o CLKEN to CLK (CE to CP) MIN 5 0
tPLH CLK Y, CO 58 69
L (cP) (0t09,TC) MAX 58 | 69
tPLH CLKEN Y, CO 63 75
L (CcE) (0t09,TC) MAX 63 | 75
tPLH CLR Y 58 69
P (MR) (0t09) MAX 58 | 69
tPLH CLR co = 69
o (MR) o) MAX 758 [ &9

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4020
14-STAGE BINARY COUNTERS

@ Same Pinouts as CM0S4020
® Ve 2Vto 6V

Logic Diagram

FUNCTION TABLE
CLK CLR OUTPUT
T L No Change
! L Advance to Next State
X H All Outputs Are Low

NOTE: H = High Voltage Level, L = Low Voltage Level,
X=Don't Care, =1 Transition from Low to High Level,
1 = Transition from High to Low.

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74
PARAMETER | MAXormiN | SET# | GaT# 1 COTE | uniT
[ MAX 0.08 | 016 | 0.16 | mA
o MAX 4| 4 | 4 | mA
oL MAX 4 4 4 | mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74
PARAMETER INPUT OUTPUT maxormin | SHTE| CRTE ] ERTE
fmax MIN 22 | 20 | 16
CLK 23 | 24 | 30
t MIN
" CLR high 18 | 24 | 30
tsu CLK CLR inactive before CLK = MIN 15 -
[ 38 | 42 | 60
il CLK aa MAX
tPHL 38 42 60
tPHL CLR Any MAX 35 51 60

UNIT fmax : MHz other : ns

502 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



4024
7-STAGE BINARY COUNTERS

Logic Diagram

cP CP Q|—CP Q CP Q CP Q CP Q CP Q CP Q
1Q1 2 3 4 5 6 7
cP af{ce @ cp Qlcp afH{cp ap{ce afHcP @
R R R R R R R
: L L]
-6 D>

T §§§§§§3

Qy’ Q Qs Qs Q7

FUNCTION TABLE
CLK | CLR OUTPUT STATE
| L No Change
1 L Advance to Next State
X H Al outputs Are Low

NOTES:

H = High Voltage Level, L =Low Voltage Level, X = Don't
Care, 1 = Transition form Low to High Level, | = Transition
High to Low.

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MiN [SHT#| CPT4 (078 i

HC | HCT
lcc MAX 0.08 | 0.16 | 0.16 | mA
lon MAX -4 -4 -4 | mA
lou MAX 4 4 4 mA

SWITCHING CHARACTERISTICS

SN74|CD74 |CD74

PARAMETER INPUT OUTPUT MAX or MIN He | HC | HeT
fmax MIN 22 20 16
tw CLK (CP) MIN 23 24 30
CLR (MR) H 20 24 30
tsu CLR jow before CLK MIN 20 - -
PLH CLK QA 30 | 42 60

MAX

tPHL (CP) (1) 30 | 42 | 60
PLH = 51 60
P CLR (MR) any Q MAX ) =] 0

UNIT fmax : MHz, other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 503
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



4040
12-STAGE BINARY COUNTERS

@ Same Pinouts as CM0S4040
[ J VCC: 2V to 6V

Logic Diagram

FUNCTION TABLE
CLK CLR OUTPUT
t L |NoChange
i) L Advance to Next State
X H All Outputs Are Low

NOTE: H = High Voltage Level, L = Low Voltage Level,
X =Don't Care, 1 = Transition from Low to High Level,
| = Transition from High to Low.

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74 [ LV Lv
PARAMETER MAX or MIN HC we | Her | av 5V UNIT
lcc MAX 0.08 | 0.16 | 0.16 - 0.02 | mA
lon MAX -4 -4 -4 -6 -12 mA
lou MAX 4 4 4 6 12 mA

SWITCHING CHARACTERISTICS

SN74 | CD74 | CD74 | LV | LV
PARAMETER INPUT ouTPUT maxormiN | SRTH | GRTET CRFE 1 ey
fmax MIN 22 | 20 | 16 | 50 | 80
CLK 23 | 24 | 30 | 5 5
t MIN
" CLR high 18 | 24 | 30 | 5 5
tsu CLK CLR inactive before CLK = MIN 15 - - 5 5
[ 38 | 42 | 60 | 175 | 105
il cLK 0 MAX
tPHL 38 | 42 | 60 | 175 | 105
tPHL CLR Any MAX 35 51 60 | 185 | 12

UNIT fmax : MHz other : ns

S04 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



4046

PHASE-LOCKED-LOOP WITH VCO

Logic Diagram
c
6 —j—7 4 3 |14
cia| cig| 5 COMPy| SIGiy
g
> %E D PClour |5
L “I
1
1
|
VREF !
12 |R2 ﬂ; Sp PC3our 15:
nz% - veo \
hl !
= Rp '
L :
+ 1
R1 % |
= = + 8
1o @
10
o R3
DEM R
RS lout AW Rp
T
Vec D
cp
Rp
INH veo L PCPout
5 9
Pin Descriptions RECOMMENDED OPERATING CONDITIONS
PIN NUMBER SYMBOL NAME AND FUNCTION 074 | co7a
1 PCPouT | Phase Comparator Pulse Output PARAMETER | MAX or MIN | o™ | er | UNIT
2 PCloyr | Phase Comparator 1 Output
Icc MAX 0.16 [ 0.16 | mA
3 COMPiy | Comparator Input
" Voo oo ToH MAX 4 | -4 [mA
ouT i o, MAX 4 | 4 |mA
5 INH Inhibit Input
6 Cla Capacitor C1 Connection A
7 Cls Capacitor G1 Connection B SWITCHING CHARACTERISTICS
8 GND Ground (0V)
9 VCO_ [ VCO Input PARAMETER | INPUT OUTPUT | MAX or MiIN | CRT# |CET
10 DEMoyr | Demodulator Output
1 Ry Resistor R1 Connection PLH SIGIn PClour MAX 60 | 68
12 Ro Resistor R2 Connection tPHL COMPiy 60 | 68
13 PC2ouT Phase Comparator 2 Output tPLH SIGiv PCPout MAX %0 102
4 SIG Signal Input tPHL COMPIN 90 | 102
15 PC30yT | Phase Comparator 3 Output i Siew PC30uT MAX Ll
- tPHL COMPIn 74 87
16 Voo Positive Supply Voltage
TLH - 22 22
A Y MAX
THL 22 22
tPZH SIGIN 80 90
PC20ut MAX
tPzL COMPIN 80 90
tPLz SIGIN 95 | 102
PC20ut MAX
tPHZ COMPIN 95 | 102
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4049

HEX INVERTING BUFFERS

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN Cﬁé‘ uNIT
lcc MAX 0.04 | mA
lon MAX -4 | mA
lou MAX 4 mA

SWITCHING CHARACTERISTICS

Logic Diagram

PARAMETER INPUT OUTPUT MAX or MIN C"[‘]é4
tPLH - 26
nA ny MAX 1
PHL 26
UNIT:ns
4050 Logic Diagram
HEX NON-INVERTING BUFFERS Ao |> a|> oy
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAX or MIN | CD7# uniT
lcc MAX 0.04 | mA
loH MAX -4 | mA
lou MAX 4 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN 0384
tPLH 26
nA ny MAX 1
PHL 26
UNIT:ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



4051
8-CHANNEL ANALOG MULTIPLEXERS / DEMULTIPLEXERS

Logic Diagram

0000
E}

[

;
;

FUNCTION TABLE

INPUTS ON
INH [+ B A CHANNEL
L L L L Yo
L L L H Y1
L L H L Y2
L L H H Y3
L H L L Y4
L H L H Y5
L H H L Y6
L H H H Y7
H X X X None

RECOMMENDED OPERATING CONDITIONS

CD74 | CD74 | LV Lv
PARAMETER MAX or MIN He | HeT | av 5V UNIT

lcc MAX 0.16 | 0.16 - 0.02 mA

SWITCHING CHARACTERISTICS

CD74 | CD74 | LV Lv

PARAMETER INPUT OUTPUT MAX or MIN He HeT 3V 5V
1 18 18 12 8
o COMorvn | Ynorcom MAX
tPHL 18 18 12 8
1 68 83 25 18
el INH COM or¥n MAX
tPzL 68 83 25 18
1 68 68 25 18
e INH COM or¥n MAX
tPLz 68 68 25 18
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 507

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4052

DUAL 4-CHANNEL ANALOG MULTIPLEXERS / DEMULTIPLEXERS

Logic Diagram

A10{>0L[>CH_

5° {>GL{>CH

L

N 8 {>o

FUNCTION TABLE
INPUTS ON

INH B A |CHANNEL
L L L 1Y0, 2Y0
L L H 1Y1, 2Y1
L H L 1Y2,2Y2
L H H 1Y3, 2Y3
H X X None

RECOMMENDED OPERATING CONDITIONS

CD74 [ CD74 | LV Vo unir

PARAMETER MAX or MIN He | et | av 5V

lcc MAX 0.16 | 0.16 - 0.02 mA

SWITCHING CHARACTERISTICS

o7 |co7a | v | Ly
PARAMETER INPUT OUTPUT | MAXormin | CBZ4 | COTA | Ly LY
ki COMorYn | YnorCOM MAX L L L
tPHL 18 18 12 8
kil INH COM orYn MAX % | 105 | 25 | 18
tPzL 98 105 25 18
iz INH COM orYn MAX 5 | 75 | %5 | 18
tPLz 75 75 25 18

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

1-COM

1Y0

1v1

1Y3

2Y0

2Y1

2Y2

2Y3

2-COM



4053
TRIPLE 2-CHANNEL ANALOG MULTIPLEXERS/DEMULTIPLEXERS

Logic Diagram

—
=
° = Oy B R

i‘ ) 3
3v1
6
INH {>o 4 3.com

FUNCTION TABLE

INPUTS

N C B A | ONCHANNEL
L L L L [1Y02Y0,3Y0
L L L H [1Yv1,2Y0,3Y0
L L H L [1vo2v1,3Y0
L L H H [1vi2v1,3Y0
L H L L [1Y0,2Y0,3Y1
L H L H [1Y1,2Y0,3Y1
L H H L [1Y02Y1,3Y1
L H H H [1Y1,2Y1,3Y1
H X X X None

RECOMMENDED OPERATING CONDITIONS

CD74 | CD74 | LV Vo onir

PARAMETER MAX or MIN He | HeT | av 5V

lcc MAX 0.16 | 0.16 - 0.02 mA

SWITCHING CHARACTERISTICS

CD74 | CD74 | LV Lv
PARAMETER INPUT OUTPUT MAX or MIN He HCT 3V 5V
Iy 18 18 12 8
- COMorvn | Ynorcom MAX
tPHL 18 18 12 8
Iy 25 18
o INH COM or¥n MAX 86 | 72
tPZL 66 72 25 18
Iy 25 18
e INH COM or¥n MAX 63 | 66
tPLZ 63 66 25 18
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 509

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4059
CMOS PROGRAMMABLE DIVIDE-BY-N COUNTER

Function Diagram

PROGRAM JAM INPUTS (BCD)

J9 Jio J

J13 J14 J15 J16

o DIPR GRRR 2R 99

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

9_ PRESETTABLE LOGIC
v I I AN D (N (D AU [N N D (DU RN N DN Wi
cc O— |
-t---Fr-F--1---t-1t-F-Fr-——---9-1-t---r»
RPN R R PR RIS U U N (N N (U A I -
¥ R R - v v > v LA R 2
1 L) 1 L)
1 FIRST | «———— INTERMEDIATE COUNTING SECTION ——— LAST
CLOCK COUNTING COUNTING
ot O—] “secrion SECTION
+10,8,5,4,2 +10 +10 +10 +1,2,2,4,8
[
L}
L}
L}
RECOGNITION [}
GATING ¢ ----==---=-----— '
1
1
__________ - g |
14 o i
Ka
MODE 13 MODE
seLECT ¢ Kb (O—] PRESET
INPUTS 1 CONTROL| ENABLE
Ke
Function 4059 23
2 OUTPUT DIVIDE-BY-N
LATCH STAGE OUTPUT
ENABLE
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
MODE SELECT INPUT
Ka Kb Ke PARAMETER | MAX or MIN |CPT#| uniT
C
H H H
h ': : Icc MAX 0.16 | mA
L L H o MAX -4 [ mA
H H L
X v C o MAX 4 [ mA
SWITCHING CHARACTERISTICS
CD74
PARAMETER INPUT OUTPUT MAX or MIN He
fmax cP MIN 18
tw cP MIN 27
tsu Kb, Kc to CP MIN 22
tPLH
cp Q wax 20|
tPHL 60
Pl
B LE Q vax ||
tPHL 53
UNIT fmax: MHz other:ns




4060
ASYNCHRONOUS 14-STAGE BINARY COUNTERS AND OSCILLATORS
@ Same Pinouts as CM0S4060

@ Allow Design of Either RC or Crystal Oscillator Circuits
® Ve 2Vto 6V

Logic Diagram

FUNCTION TABLE

INPUTS OUTPUTS
CLKI CLR Qp to QN CLKO | CLKO
1 L No Change t Il
1 L Advance to Next State 1 1
X H All Outputs are Low L H

OPERATING CONDITIONS

SN74 | CD74 | CD74
MAX or MIN HC HC HeT UNIT
MAX 0.08 | 0.16 | 0.16 mA
MAX -4 -4 -4 mA
MAX 4 4 4 mA
SWITCHING CHARACTERISTICS
SN74 | CD74 | CD74
PARAMETER INPUT OUTPUT MAX or MIN HC He HCT
fmax MIN 22 20 20
Il
w CLK! MIN 23 24 24
CLR high 23 | 24 | 38
tsu CLR inactive before CLK = MIN 40 - -
Lt 123 90 100
o oL au MAX
tPHL 123 90 100
tPHL CLR Any MAX 35 53 66
UNIT fmax : MHz other : ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 511

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



4066

QUADRUPLE BILATERAL SWITCHES

@ Same Pinouts as CM0S4016, 4066

@ Low On-State Impedance: 50-Q TYP at Ve = 6V
@ Individual Switch Controls
@ Extremely Low Input Current

@ High On-Off Output Voltage Ratio
@ Low Crosstalk Between Switches

Logic Diagram

A

Vee

.o

———|

1T

.
i

q

One of Four Switches

FUNCTION TABLE
INPUT
(© SWITCH
L OFF
H ON
NOTE:
H = High Level
L = Low Level

RECOMMENDED OPERATING CONDITIONS

SN74 | CD74 | CD74 | LV Lv

PARAMETER MAX or MIN HC He Her | av 5V UNIT
lcc MAX 0.02 | 0.04 | 0.04 - 0.02 | mA
SWITCHING CHARACTERISTICS

SN74 | CD74 | CD74 | LV Lv

PARAMETER INPUT OUTPUT MAX or MIN HC He HeT 3V 5V
tPLH AorB BorA MAX 15 18 18 12 8
tPHL 15 18 18 12 8
tPZH ¢ AorB MAX 45 30 36 22 16
tPzL 45 30 36 22 16
tPHZ ¢ AorB MAX 50 45 53 22 16
tPLz 50 45 53 22 16
UNIT: ns

512
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4067

16-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER

Function Diagram

lo
10 °
Sp —|
SO i
S‘W
e
552
BINARY |
- 14 - OUTPUT CIRCUIT:
10F16 | OUTPUT CIRCUITS 1 COMMON
— SAME AS ABO VE
DECODER [ (WITH ANALOG INPUTS) — INPUT/
Sn = 5 STAGES [ e OUTPUT
E =4 STAGES [] T
15
E 15
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
SELECTED
so | st | s2 | s3a | E | CHANNEL PARAMETER | MAX or MiN (P74 (G78 yiT
X X X X X None
0 0 0 0 0 0 Icc MAX 0.16 [ 0.16 | mA
1 0 0 0 0 1
0 1 0 0 0 2
1 1 0 0 0 3
0 0 1 0 o 4 SWITCHING CHARACTERISTICS
1 0 1 0 0 5
o | 1 [ 1 [ oo 6 cn74 |co74
1 > PARAMETER |  INPUT ouTPUT | MAX or MiN | CPT# COT
] 0 ] 1 0 8
2 | 2
oo 1o o o Switchin | COMON IO |  MAX
0 1 0 1 0 10 tPHL 22 22
1 1 0 1 0 " tPzH - 83 | 90
N N iz = E COMON 10 | MAX =T
30 | 90
o |1 [t [t o 14 kil sn COMON 10 | MAX
1 1 1 0 15 tPzL 90 90
NOTES: tPHZ - 83 83
o Level = E COMON 10 | MAX T
L =Low Level
tPHZ 87 87
MAX
= sn COMON 1/0 7o
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4075
TRIPLE 3-INPUT OR GATES

®Y=A+B+C

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

nA

nB

nC

Logic Diagram



FUNCTION TABLE

INPUTS OUTPUT
A B [ Y
L L L L
H X X H
X H X H
X X H H
NOTES:

H = High Voltage Level
L = Low Voltage Level

X =Don't Care

RECOMMENDED OPERATING CONDITIONS

SN74|CD74 |CD74

PARAMETER | MAX or MIN He | HC | HeT UNIT
lcc MAX 0.02 | 0.04 | 0.04 | mA
lon MAX -4 -4 -4 | mA
lou MAX 4 4 4 mA
SWITCHING CHARACTERISTICS

SN74|CD74 |CD74
PARAMETER INPUT OUTPUT MAX or MIN He | HC | HeT
tPLH A BorC A MAX 25 | 30 | 36
tPHL A BorC Y MAX 25 30 36
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4094
8-STAGE SHIFT AND STORE BUS REGISTER, THREE-STATE

Logic Diagram

D a
DATA:—DQ—D::—DQ— o o i b e b e ] FRa b s o] FRe o] e |
cP CP
Ju| J il Ju| J Ul Jul| Jul Ju| Ju| 9
A O O A N
[ 1
cP CP
D
Lg
Q
1
smw
1 i I i I i I ] ‘
STR STR| °
] N 7] N ] N 7] 7 as,
Lo L L2 La La Ls Le L7
15
OE

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

PALALLEL ERIAL
INPUTS OUTPUT gu‘rpur
CP | OE | STR| D Qo | @n |0si¥]| asp
1 L X | X |z [ z | as|NC
y L X | X | z | z | NC | Q7
1 H L X | NC | NC | Qg | NC
1 H H L L [an1] Qs | NC
1 H | H | H H [ Qn1| Qs | NC
i H | H | H [ NC | NC| NC|Q
NOTES:
t. H=High Voltage Level, L = Low Voltage Level, X = Don't Care,

NC = No charge, Z = High Impedance Off-state,
1 = Transition from Low to High Level, | = Transition from High Low.

+*

transferred to the 8th register stage and QS1 output.

RECOMMENDED OPERATING CONDITIONS

Atthe positive clock edge the information in the seventh resister stage is

CD74 |CD74
PARAMETER | MAX or MIN He | HeT UNIT
Icc MAX 0.16 | 0.16 | mA
lou MAX 4 4 mA
lon MAX -4 -4 | mA
SWITCHING CHARACTERISTICS
CD74 (CD74
PARAMETER INPUT OUTPUT MAX or MIN He | Her
tw CP MIN 24 24
tWH STR MIN 24 24
tsu Data 15 15
MIN
STR 30 30
tH Data 3 4
MIN
STR 0 0
Lt 45
- cp ast MAX
tPHL 45
Lt 41
- cp as2 MAX
tPHL 4
Lt 59
- cp an MAX
tPHL 59
t 54
- STR an MAX
tPHL 54
Lt 53
o 0F an MAX
tPzL 53
Lt 38
i 0F an MAX
tPHZ 38
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4245
OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER WITH 3-STATE OUTPUTS

Logic Diagram

DIR

3
N
v

22

L
21
—— B1
v

To Seven Other Channels

FUNCTION TABLE
INPUTS
OE DR OPERATION
L L B data to A bus
L H A data to B bus
H X Isolation

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN LVC | LvCC | UNIT

Icca MAX 0.08 | 0.08 | mA
Iccs MAX 0.05 | 0.08 | mA
loH MAX -24 -24 mA
lou MAX 24 24 mA

SWITCHING CHARACTERISTICS

Lvce
PARAMETER INPUT OUTPUT MAX or MIN Lve Vees
3.3V

1 .

PLH A 8 MAX 6.3 7
PHL 6.7 7
1 . .

PLH B A MAX 6.1 6.2
PHL 5 5.3
( —

i OF A MAX ' 19
tPzH 8.1 8
1 —_ 3

PZL i3 8 MAX 8.8 10
tPzH 9.8 10.2
1 —_ .

e OF A MAX 7|52
tPHZ 5.8 5.2
1 —_ . .

PLZ i3 8 MAX 1.7 5.4
tPHZ 7.8 7.4

UNIT: ns

518 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



4316

QUAD ANALOG SWITCH WITH LEVEL TRANSLATION

Logic Diagram

TO 3 OTHER
SWITCHES Vee
|
LOGIC
E LEVEL
CONV.
T
ns - Vee
FUNCTION TABLE
INPUTS
E s |swrcH
L L OFF
L H ON
H X OFF
RECOMMENDED OPERATING CONDITIONS
CD74 |CD74
PARAMETER | MAX or MIN He | HeT UNIT
lcc MAX 0.16 | 0.16 | mA
SWITCHING CHARACTERISTICS
CD74 (CD74
PARAMETER INPUT ouUTPUT MAX or MIN He | HeT
tPLH - 5 18 18
Switch in Switch out MAX
tPHL 18 18
tPzH 3 7 MAX 62 66
L 62 85
tPZH s 7 MAX 53 60
n
tPzL 53 75
tPLz 3 7 MAX 62 75
tPHZ 62
tPLz s 7 MAX 53
n
tPHZ 53 66
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

ny

I Vee

vee |¥

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4351
ANALOG MULTIPLEXERS/DEMULTIPLEXERS WITH LATCH

Logic Diagram

MULTIPLEXER/
DEMULTIPLEXER

15
S0

13 CHANNEL
S$1 ADDRESS

12 LATCH
S2

.7

4
[ <«—>»—— A COMMON

—_ 7
E1
8
E2
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS “oN"t
SWITCCHES PARAMETER | MAX or MIN |CR7# | BT | yniT
Bl | E2 | s2 | s1 | so LE=H
L H L L L Ag Icc MAX 0.16 | 0.16 | mA
L H L L H At
L H L H L A2
L H L H H A3
L L I A4 SWITCHING CHARACTERISTICS
L H H L H As
L H H H L As CD74|CD74
T m m m 0 e PARAMETER INPUT OUTPUT | MAX or MIN | o® | e
H L X X | x None L
NOTES: w LE MIN 30 | 28
S0-S: —
o Voiags Lovel L= Low alige Lovel %= bomGare [t SntoLE MIN -
Ll Snto LE MIN 5 [ 5
tPLH 1 11
Switch In Switch Out MAX
tPHL 1 11
tPZH = — 90 | 113
ET, E2, LE Vos MAX
tPzL 90 | 113
tPZH 90 | 113
Sn Vos MAX
tPzL 90 | 113
Lz = 75 83
E1 Vos MAX
tPHZ 75 83
Lz 75 90
E2 Vos MAX
tPHZ 75 90
Lz — 83 90
LE Vos MAX
tPHZ 83 90
tPLH 83 98
Sn Vos MAX
tPHL 83 98
UNIT:ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




4352
ANALOG MULTIPLEXERS/DEMULTIPLEXERS WITH LATCH

Function Diagram

A CHANNELS IN/OUT
A3 Ay A1 Ay

Vee @9 (9 @

S0
so (19— =
g
LATCHES | g4
s @ =
A COMMON
BINARY b >—(::) OUT/N
— T
= @— R L2
CONVERSION DECODER B COMMON
WITH —® oumn
ENABLE
5@
=®
I ' olelolo
5 D226
— =
GND VeE B CHANNELS IN/OUT
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS “oN"t cD74
SWITCCHES PARAMETER | MAX or MIN | ™ | UNIT
E1 | E2 | s1 | S0 LE=H
L H L L Ao. Bo Icc MAX 0.16 | mA
L H L H A1, By
L H H L A2, Bp
L H H H A3, B3
H T X X None SWITCHING CHARACTERISTICS
NOTES:
+ When LE is low S0-S2 data are latched and switches PARAMETER INPUT OUTPUT | MAX or miN |CD74
cannot change state. HC
H = High Voltage Level, L = Low Voltage Level, X =
Don't Care rm i MIN 30
tsu Snto LE MIN -
m Snto LE MIN 5
tPLH 1
Switch In Switch Out MAX —
tPHL 1
tPZH = — 105
E1, E2, LE Vos MAX ——
tPzL 105
tPZH 113
Sn Vos MAX 1
tPzL 113
tPLz = — 83
E1, E2, LE Vos MAX ——
tPHZ 83
UNIT:ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 521

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



4374 Logic Diagram

OCTAL EDGE-TRIGGERED D-TYPE
DUAL-RANK FLIP-FLOP WITH
3-STAE OUTPUTS

@ 3-State Outputs Drive Bus Lines Directly

To Seven Other Channels

FUNCTION TABLE
INPUTS OUTPUT
OE CLK D Q
L 1 H H
L i L L
L L X Qo
H X X z

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN AS [ UNIT

lcc MAX 150 | mA
lon MAX -15 mA
lou MAX 48 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT 0UTPUT MAXor MIN | AS
fmax MIN 125
tw MIN 4
tsu MIN 4
th MIN 1
kil oLk a MAX 8
tPHL 8
kil oF a MAX §
tPzL 8
tPHZ o Q MAX 6.5
tPLz 7

UNIT fmax : MHz other : ns

522 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



4511

BCD-TO-7 SEGMENT LATCH/DECODER/DRIVERS

LE—{LE

DZO—WB

LATCH
LE—LE |
CE—LE

01 O—>o>—>o—p

LATCH
LE—|LE
CE—LE_ Q|

LATCH

Logic Diagram

Q

FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
LE| Bt |LT |D3gDaDyDg|a b ¢ d e f g |Display co7a |co7s
XTXTLI X X X X HHHHHEHHA 8 PARAMETER | MAX or MIN [C07% | CETH uniT
X[ L|H|X XX X[|LLLLLLL]|Bank
LIH|H|[LLLL|[HHHHHHL]| o
LlHIHILLLRILHHLLL L 1 lcc MAX 0.16 | 0.16 | mA
LIH|H|[LLHL|[HHLHHHL| 2 ToH MAX 74 |74 [ mA
L|H|H|LLHH[HHHHLLH| 3
LIH|H|LHLL|LHHLLHH| 4 lov MaX 414 [mA
LIH|H|LHLH|[HLHHLTHH| 5
LI|H|H|LHHL|[LLHHHHIH| 6
LIH|H|[LHHH[HHHLLLL| 7
L|H|H|HLLL|HHHHHHTH| 8
tlH H|HLLHA/HHHLLHH 9 SWITCHING CHARACTERISTICS
L|H|H|HLHL|{LLLLLLL|Bak cp74 |co7a
LIH|HJHLHHLLLLLLL,|Blank PARAMETER INPUT OUTPUT MAX or MIN He | HeT
L|H|H|HHLL|LLLLLLL|Bak
L|H|H|HHLH|[LLLLLL L|Bak
L|H|H|HHHL|LLLLLLL|Bak w Latch Enable MIN 20 | 20
L|H|H|HHHH|[LLLLLL L|Bak =
s MIN 2 2
HIH|H|X X X X . Dnto LE 0 | 20
NOTES kl Dnto LE MIN 3 5
X =Don't Care _ tPLH 75 | 75
Depends on BCD code previously appied when LE = L Dn atog MAX
Display is blank for all illegal input codes (BCD > HLLH). TPHL 75|75
oL —
LE atog MAX 68 68
tPHL 68 68
tPLH = 55 55
BI atog MAX
tPHL 55 55
PLH — 40 4
LT atog MAX
tPHL 40 4
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4514
4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS WITH INPUT LATCHES

Logic Diagram

T O pd>—Po—d>——ow
9
T e o> So—d> o Vi

524

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

(LE=H)

_ DECODER INPUTS
E ADDRESSED OUTPUT H

A3 A2 A1 AO
L L L L L Yo
L L L L H Y1
L L L H L Y2
L L L H H Y3
L L H L L Y4
L L H L H Y5
L L H H L Y6
L L H H H %
L H L L L Y8
L H L L H Yo
L H L H L Y10
L H L H H Y11
L H H L L Y12
L H H L H Y13
L H H H L Y14
L H H H H Y15
H X X X X All outputs = L

H = high, L = low,

X =don't care

RECOMMENDED OPERATING CONDITIONS

SN74|CD74 |CD74
PARAMETER | MAX or MIN HC | HC | HCT UNIT
Icc MAX 0.08 | 0.16 | 0.08 | mA
lon MAX -4 -4 -6 | mA
lou MAX 4 4 6 mA

SWITCHING CHARACTERISTICS

PARAMETER | INPUT OUTPUT | MAX or MIN sa‘é“ Cﬁ'é‘ CHDC7T4
tw LE (LE) MIN 20 [ 22 | 38
tsu LE (LE) MIN 25 [ 30 [ 25
o LE (LE) MIN 5 | 0 | 5
tPLH AB,C,D v MAX 58 | 83 | 69
PHL (A1,2,3,4) 58 | 83 | 69
tPLH LE M MAX 58 68 63
PHL (LE) 58 | 68 | 63
tPLH 4 MAX 44 | 53 | 50

2 v
tpHL (E) 44 [ 53 | 50
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4515
4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS WITH INPUT LATCHES

Logic Diagram

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

VYVVVVVVVVVVVVVY

YYYYYYYYYYYYYYVYY



FUNCTION TABLE

(LE=H)
— DECODER INPUTS
E OUTPUT L
A3 A2 Al A0

L L L L L Yo

L L L L H Y1

L L L H L Y2

L L L H H Y3

L L H L L Y4

L L H L H Y5

L L H H L Y6

L L H H H Y7

L H L L L Y8

L H L L H Y9

L H L H L Y10

L H L H H Y11

L H H L L Y12

L H H L H Y13

L H H H L Y14

L H H H H Y15

H X X X X All outputs = H
H = high, L = low, X = don't care
RECOMMENDED OPERATING CONDITIONS

SN74 [CD74 |CD74
PARAMETER | MAX or MIN_ | % o® |t | UNIT
Icc MAX 0.08 [ 0.16 [ 0.08 | mA
ToH MAX 4 | 4| 6 [ mA
o MAX 4 | 46 [mA
SWITCHING CHARACTERISTICS
SN74 | CD74 [CD74

PARAMETER | INPUT OUTPUT | MAX or MIN | e ct | s
tw LE (LE) MIN 20 22 38
tsu LE (LE) MIN 25 | 30 25
t LE (LE) MIN 5 0 5
tPLH A B, C D Y MAX 58 83 69
tPHL (A1,2,3,4) | (CD74HCT:Y) 58 | 83 | 69
tPLH 1E Y 58 68 63
r {LE) (CD74HCT:Y) MAX 58 | 68 | 63
tPLH G Y 44 | 53 50
o ®  |comnery | M PR Tw
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4518
DUAL SYNCHRONOUS COUNTERS

Logic Diagram

Qo Q1 Q2 Q3
3(11) 4(12) 5(13) 6(14)

7(15)

MR
1(9)
cp
2(10)
E
16
Vee O—
8
GND O—
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS
CP_E MR | OUTPUTSTATE PARAMETER | MAX or MIN |C074 | uniT
t H L Increment Counter HC
L 4 L Increment Counter
4 X L No Change lcc MAX 0.16 | mA
H t L No Change
+ L L No Change loH MAX -4 mA
HoL L No Change To MAX 4 |mA
L X H QothruQa =L

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN 03(7:4
fmax MIN 20
tw CP 24
MR MIN 30
tsu Enable to CP 24
CP to Enable MIN 24
kil cp an wax 2]
tPHL 72
kil Enable an wax 2]
tPHL 72
kil MR an MAX |
PHL 45

UNIT  fmax : MHz other : ns

528 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



4520
DUAL SYNCHRONOUS COUNTERS

Logic Diagram

Qo a1
3(11) 4(12)

7(15)
MR
1(9) Vee
cp e 1 1
2(10)
E
16
Vee O—
8
GND O—
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS
CP__E MR | OUTPUTSTATE PARAMETER | MAX or MIN [CD74 [CD74 |y
TR L Increment Counter HC [HCT
L + L Increment Counter
Lox L No Change I MAX 0.16 | 0.16 | mA
>T< l I[ mo g:ange lon MAX 4 | 4 [mA
lo Change
Ho oL No Change lou MAX 4 | 4 [mA
X X H QothruQz =L
SWITCHING CHARACTERISTICS
CD74 CD74
PARAMETER INPUT OUTPUT MAX or MIN He | HeT
fmax MIN 20 17
tw cP 24 30
MIN
MR 30 30
tsu Enable to CP 24 | 24
MIN
CP to Enable 24 -
1 72 80
o cP an MAX
tPHL 72 80
1 72 83
o Enable an MAX
tPHL 72 83
1 45 53
o MR an MAX
tPHL 45 53
UNIT fmax:MHz other:ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 529

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4538
DUAL RETRIGGERABLE PRECISION MONO STABLE MULTIVIBRATOR

Logic Diagram

1 2(14)
PO
Cxzm 1015

- |

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUTS
R A B E Q
L X X L H
X H X L H
X X L L H
H L noow
H t H U

RECOMMENDED OPERATING CONDITIONS

CD74 |CD74

PARAMETER | MAX or MIN He | HeT UNIT
lcc MAX 0.16 | 0.16 | mA
lon MAX -4 -4 | mA
lou MAX 4 4 mA
SWITCHING CHARACTERISTICS

CD74 [CD74
PARAMETER INPUT OUTPUT MAX or MIN He | Her
W= A B 24 | 24
twi A B MIN 24 24
twi R 24 30
tPLH : 9 MAX 75 83
tPHL Q 75 83
tPLH A Q MAX B 75
tPHL Q 75 60
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4543
BCD-TO-7 SEGMENT LATCH/DECODER/DRIVERS

Logic Diagram

7
81 0—>o—>—
5 _
DoO—DP Do
LATCH
Lo—]Lp Q0|
D—{iD
3 .
DIO—DHDI Q
LATCH
Lo—{Lo Qi
D—{iD
2 _
p20—>o—1pz o,
LATCH
o—o _|
55 a2
™)
te——1
4
03 O—>o—{b3 a3
I\
LATCH W L H:ED—-:D > C‘S'
o—o _|
5|5 o
5—|{p ID
1
o == \
5
PHO—>—>o—]

532 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

D[ B1 [PH [D3D2DID0] a b c d e f g | P
X H L X X X X L L L L L L L Blank
H L L L L L L H HHHHHL 0
H L L L L L H L HHL L L L 1
H L L L L H L H H L HHLH 2
H L L L L HH H HHH L L H 3
H L L L H L L L HHL L HH 4
H L L L HLH H L HHLHH 5
H L L L H H L H L HHHHH 6
H L L L HHH H H H L L L L 7
H L L H L L L H HHHHHH 8
H L L H L L H H HHH L HH 9
H L L H L H L L L L L L L L Blank
H L L H L H H L L L L L L L Blank
H L L H H L L L L L L L L L Blank
H L L H H L H L L L L L L L Blank
H L L H H H L L L L L L L L Blank
H L L H H H H L L L L L L L Blank
L L X X X X
asabove | N as above inverse above as above
NOTES
Depends open the BCD code previously appied when LE = High
RECOMMENDED OPERATING CONDITIONS
CD74 |CD74
PARAMETER | MAX or MIN He | HeT UNIT
Icc MAX 0.16 | 0.16 | mA
lon MAX -1 -1 | mA
lou MAX 1 1 mA
SWITCHING CHARACTERISTICS
cD74 |CD74
PARAMETER INPUT OUTPUT MAX or MIN He | Her
tw Latch Disable MIN 13 13
tsu Dn to LD MIN 15 15
tH Dn to LD MIN 8 10
tPLH 85 | 100
Dn atog MAX
tPHL 85 | 100
tPLH 93 96
LD atog MAX
tPHL 93 96
tPLH 66 83
B1 atog MAX
tPHL 66 83
tPLH 50 83
PH atog MAX
tPHL 50 83
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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5400 Logic Diagram

11-BIT LINE/MEMORY DRIVERS oFT 1:
WITH 3-STATE OUTPUTS = d )
»
@ Output Ports Have Equivalent 25-Q Series 28 N 1
Resistors, So No External Resistors Are Required D1 |V v
(SN74ABT5400A) v

To Ten Other Channels

FUNCTION TABLE
INPUTS INPUT
OE1 OE2 D Y
L L L L
L L H H
H X X z
X _H X z
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
PARAMETER MAX or MIN ABT | UNIT PARAMETER INPUT OUTPUT MAX or MIN ABT
lcc MAX 45 mA tPLH 6.2
D Y MAX
lon MAX -12 mA tPHL 5.6
loL MAX 12 mA tPZH — 8.7
OE Y MAX
tPzL 1.5
Pl — .
i OE Y MAX 5.2
tPLz 6.9
UNIT: ns
5401 Logic Diagram
= 14
11-BIT LINE/MEMORY DRIVERS o
WITH 3-STATE OUTPUTS OE2
@ Output Ports Have Equivalent 25-Q Series Resistors, 1 28 1y,
So No External Resistors Are Required
(SN74ABT5401)
To Ten Other Channels
FUNCTION TABLE
INPUTS OUTPUT
OEl OE2 D Y
L L L H
L L H L
H X X z
X H X z
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
PARAMETER | MAXorMIN | ABT | UNIT PARAMETER INPUT oUTPUT MAX or MIN | ABT
lcc MAX 45 mA tPLH D M MAX 6.9
loH MAX -12 mA tPHL
lou MAX 12 mA tPZH — 8.5
OE Y MAX ——
tPzL R
oz 0E Y MAX ==
tPLz 6.9
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



5402 Logic Diagram

— 14
12-BIT LINE/MEMORY DRIVERS OB —
WITH 3-STATE OUTPUTS OE2
b
@ QOutput Ports Have Equivalent 25-Q Series 28 1
. . . D1 Y1
Resistors, So No External Resistors Are Required |V
(SN74ABT5402A) .
To Eleven Other Channels
FUNCTION TABLE
INPUTS OUTPUT
OEl OE2 D Y
L L L L
L L H H
H X X z
X H X Z
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
PARAMETER MAX or MIN ABT | UNIT PARAMETER INPUT OuUTPUT MAX or MIN ABT
lcc MAX 48 mA tPLH 6.2
D Y MAX
lon MAX -12 mA tPHL
lou MAX 12 mA tPZH =
OE Y MAX
tPzL 7.5
tPHZ = 5.2
OE Y MAX
tPLz 6.9
UNIT: ns
5403 Logic Diagram
— 14
11-BIT LINE/MEMORY DRIVERS OE1 :315 )
WITH 3-STATE OUTPUTS OE2
D
@ Output Ports Have Equivalent 25-Q Series 1 28 L
Resistors, So No External Resistors Are Required
(SN74ABT5403) v
To 11 Other Channels
FUNCTION TABLE
INPUTS OUTPUT
OE1 OE2 D Y
L L L H
L L H L
H X X z
X H X z
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
PARAMETER MAX or MIN ABT | UNIT PARAMETER INPUT OUTPUT MAX or MIN ABT
Icc MAX 45 mA tPLH 6.9
lon MAX -12 mA tPHL D Y WAX 5.7
lou MAX 12 mA tPzH 3 v MAX 8.5
tPzL 6.8
tPHZ o M MAX 5.2
tPLz 6.9
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 535

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



7001 Logic Diagram

QUADRUPLE POSITIVE-AND GATES
WITH SCHMITT-TRIGGER INPUTS

@ Same Pinouts as SN74HC08
@ Vo 2Vto 6V

@ Schmitt-Triggered Inputs
® Y=AB

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN HC | UNIT

lcc MAX 0.02 | mA
lon MAX -4 mA
lou MAX 4 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN | HC
tPLH 33
_~ AorB 4 MAX =
UNIT: ns
7002 Logic Diagram

QUADRUPLE POSITIVE-NOR GATES
WITH SCHMITT-TRIGGER INPUTS

@ Same Pinouts as SN74HC36
® Ve 2Vto 6V

@ Schmitt-Triggered Inputs
@ Y=-A+B

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN HC | UNIT

lcc MAX 0.02 | mA
lon MAX -4 mA
lou MAX 4 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OuUTPUT MAX or MIN HC
tPLH 33
ey AorB Y MAX 331
UNIT: ns

536 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



7032

QUADRUPLE 2-INPUT POSITIVE-OR GATES
WITH SCHMITT-TRIGGER INPUTS

@ Same Pinouts as SN74HC32

@ Ve 2V to 6V
@ Schmitt-Triggered Inputs

®Y=A+B

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN HC | UNIT
lcc MAX 0.02 mA
loH MAX -4 mA
lou MAX 4 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN HC
tPLH 33
AorB MAX
tPHL o 33
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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7046
PHASE-LOCKED LOOP WITH VCO AND LOCK DETECTOR

Logic Diagram

c1
6 ——7 4 |—|3 ||4
cia| cig| 5 COMPy | SIGiy
S %7
g EE [ PClout |5
VREF
R2 - veo | 15K
LOCK DETECTOR , DETECTOR
= I' outpuT
11 [R1 T 15
R1 Cip
LOCK
= |- = + 8 = DETECTOR
H > | CAPACITOR
=
10 |4
5 R3
5 TTA 1 oy
Vee -
INH VCO
5 9
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
CD74|CD74 CD74|CD74
PARAMETER | MAX or MIN He | Het UNIT PARAMETER INPUT OUTPUT MAX or MIN He | Het
Ic MAX 0.16 | 0.16 | mA tPLH SIGIN 60 | 68
’ PC1 MAX
[ MAX 4 [ 4 |mA [ COMPiN ot 50 | 68
lou MAX 4 4 | mA tPZH SIGIN, 84 | 90
= COMPIN PC2our MAX m m
tPHZ SIGIN, 98 | 105
" COMPIN PC2our MAX 95 [ 105
UNIT:ns

538 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



7266 Logic Diagram

QUAD 2-INPUT EXCLUSIVE-NOR GATES nA
ny
®Y-A®B .
FUNCTION TABLE
INPUTS ouTPUT
A B Y
L L H
L H L
H L L
H H H
NOTES:
H = High Voltage Level
L = Low Voltage Level
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
PARAMETER | MAX or MIN |SNT4{CD74 | iy PARAMETER | INPUT OUTPUT | MAX ormin [SN74|CD74
HC | HC HC | HC
lcc MAX 0.02 | 0.04 | mA tPLH AorB Y MAX 25 35
Ton MAX NN tor o Y MAX % | 3
lou MAX 4 4 \ UNIT:ns
8003 Logic Diagram
1
DUAL 2-INPUT POSITIVE-NAND GATES w - 3 Ly
1B
6
2A 5
7 2y
2B
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN ALS | AS | UNIT
lcc MAX 15 8.7 mA
lon MAX -0.4 -2 mA
lou MAX 8 20 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS AS
tPLH AorB M MAX 11 4.5
tPHL 8 1
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 539

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16240

16-BIT BUS BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

Logic Diagram
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FUNCTION TABLE
(each 4-bit buffer)

INPUTS OUTPUT
OE A Y

L H L

L L H

H X Z

RECOMMENDED OPERATING CONDITIONS

Wt | T | At LVCH | LveZ |ALVCH

PARAMETER maxormin | agT | T | WYEH AT | ag | act | anc | awct | HYEH | LCZ JALVEH ] yyir

Toc MAX 3 5 5 5 | 008 | 008 | 004 | 004 | 002 | 01 | 004 | mA

Ton MAX 32 | 32 | 82 | 2 | 24 | 8 | 24 | 24 | 24 | mA

o MAX 54 | o4 | o4 | o4 | 24 | 2 B W | | u | A

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT maxormin | AT | LT | PH L ALNT | ag | acT | aHc | AHCT

[ a7 | 35 | 35 | 33 | 58 | 85 | 85 | 105

L A MAX 18 | 35 | 35 | 32 | 74 | 102 | 85 | 105

wzn — 53 | 4 T | 37 | 66 | 94 | 105 | 13

oL OE MAX 71 | 44 | 44 | 31 | 81 | 114 | 105 | 13

rz — 61 | 45 | 45 | 5 | 81 | 12 | 105 | 13

v O MAX 56 | 42 | 42 | 41 | 73 | 107 | 105 | 13
LVCH | Lvcz |ALVCH

PARAMETER INPUT OUTPUT mAXormin | LYCH | LYEZ | ALYC

tPLH 4.2 4.2 3.9

L A MAX 12 | 42 | 39

tPZH = 4.7 47 5

tPZL OF MAX 47 47 5

wHz — 59 | 58 | a4

v O MAX 59 | 58 | a4

UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16241

16-BIT BUS BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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FUNCTION TABLE

INPUTS OUTPUTS
10E, 40E_1A,4A| 1Y,4Y
L H L
L L H
H X z
INPUTS OUTPUTS
20E,30E_2A,3A| 2Y,3Y
H H H
H L L
L X z

RECOMMENDED OPERATING CONDITIONS

PARAMETER maxormin | AT | YT | AT | uniT
Tce MAX 31 5 | 008 | mA
Ton MAX 32 | 32 | 28 | mA
Tor MAX 5 | 64 | 24 | mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT 0UTPUT MAXorMiIN | AT | LTH | act
tPLH 3.7 3.5 Ol
tPHL A v MAX 4.5 3.5 9.1
tPzH == 5 45 9.4
N OE or OE Y MAX 59 | 45 | 105
tPHZ —_ 6.2 5.3 11.6
iz O or OE Y MAX 56 | 49 | 107
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16244

16-BIT BUS BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

i
1

Logic Diagram
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["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE A Y

L H H

L L L

H X Z

RECOMMENDED OPERATING CONDITIONS

WT | LVTH [ALVTH e | Lvew
PARAMETER MAXorMIN | AT | ABTH | LT | LYPH JALYIH] ac | et | anc | awcr | WC | YYEH | unir
[ MAX 2 | 2 5 5 5 | 008 | 008 | 004 | 004 | 002 | 002 | mA
Ton MAX 37 | 32 | 32 | 32 | B2 | 28 | 24 | 8 | 8 | 24 | 24 | mA
ot MAX 51 | 64 | 64 | 64 | 64 | 24 | 24 0 0 2% | 26 | mA
Lvez | Awve |Awven| ave
PARAMETER MAXorMin | WEZ | ALVC JALVCH] ARE 1 yyir
Ioc MAX 01 | 004 | 004 | 004 | mA
Ton MAX o0 | 24 | 24 | 12 | wA
o MAX w | @ | . | 12 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | ABT | ABTH | LT | LUTH JALVTHI ac | acT | anc
o 35 | 35 | 32 | 32 | 24 | 74 | 84 | 85
L A Y MAX a1 | 41 | 32 | 32 | 25 | 79 | 85 | 85
zn — 18 | 48 | 4 T | 38 | 75 | 89 | 105
N OF Y MAX 18 | 48 | 4 T [ 29 | 9 | 103 | 105
iz — 18 | 48 | 45 | 45 | 42 | 84 | 113 | 105
vz OF Y MAX a1 | 41 | 42 | 42 | 36 | 76 | 103 | 105
e | e | Lvez | Ave |ALves| ave
PARAMETER INPUT OUTPUT MAXor MIN | AHCT | L¥C | LVCH | LYCZ | ALUC | ALYCH | AXS
[ 05 | a1 | 41 | 41 | 3 EIRE
L A Y MAX 05 | 41 | 41 | 41 | 3 3 | 17
w2 — 3 | 46 | 46 | 46 | 44 | 44 | 35
w2 OF Y MAX 3 | 46 | 46 | 46 | 44 | 44 | 35
iz — 13 | 58 | 58 | 58 | 41 | 41 | 35
v OF Y MAX 3 | 58 | 58 | 58 | 41 | 41 | 35
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16245
16-BIT BUS TRANSCEIVER WITH 3-STATE OUTPUTS

Logic Diagram
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["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE
(each 8-bit section)

INPUTS

OE DR OPERATION
L L B data to A bus
L H A data to B bus
H X Isolation

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXorMIN | ABT |aBTH | WT | LYTH [ALVIH ac | acT | AHCT | UNIT
v | v | av
[ MAX 32 | 32 | 5 5 5 | 008 | 008 | 004 | mA
Ton MAX 37 | %2 | 32 | %2 | 32 | 4 | 24 | 8 | mA
Tor MAX 5 | 64 | 64 | 64 | 64 | 24 | 22 | 8 | mA
we | vew |Lverr | ez [awven | AVC | ave

PARAMETER Maxorwin | | R WA L TASER | e | RE | o
oo MAX 002 | 002 | 002 | 006 | 004 | 004 | 004 | mA
Ton MAX o0 | 24 | 2 | 24 | 2 | 2 | 12 | mA
[ MAX 2w | 260 | 12 | 26 | 24 | 12 | 12 | mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAXorMIN | ABT | ABTH | LT | LYPH JALYH] ac | act | anct
Em 39 | 39 | 33 | 33 | 31 | 79 | 105 | 105
tor AorB Bora MAX 77 | 42 | 33 | 33 | 28 | 89 | 102 | 105
= — 63 | 63 | 45 | 45 | 42 | 86 | 10 | 15
0 OF BorA MAX 64 | 64 | 46 | 46 | 35 | 107 | 116 | 15
hz — 53 | 63 | 51 | 51 | 53 | 88 | 126 | 15
£ O BorA MAX 52 | 52 | 51 | 51 5 87 | 118 | 15

we | ven [Lvenr | ez [awven | AVC | ave

PARAMETER INPUT oUTPUT maxormi | G| CGE BRI e |
tPLH 4 4 4.8 4 3 4.2 1.7
toh AorB BorA MAX 7 T | 48 | ¢ 3 12 | 17
E — 55 | 55 | 63 | 56 | 44 | 56 | 37
N O BorA MAX 55 | 55 | 63 | 56 | 44 | 56 | 37
thz — 66 | 66 | 74 | 66 | 41 | 55 | 39
iz O Borh MAX 56 | 66 | 74 | 66 | 41 | 55 | 39
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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12-BIT TO 24-BIT MULTIPLEXES D-TYPE LATCH WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE

B TO A (OEB = H)
INPUTS OUTPUT
1B 2B SEL LE1B LE2B OEA A
H X H H X L H
L X H H X L L
X X H L X L Ag
X H L X H L H
X L L X H L L
X X L X L L Ag
X X X X X H Z
ATO B (OEA = H)
INPUTS OUTPUTS
1B LEA1B LEA2B OE1B OE2B 1B 2B
H H H L L H H
L H H L L L L
H H L L L H 2Bg
L H L L L L 2Bg
H L H L L 1Bo H
L L H L L 1Bo L
X L L L L 1By 2Bg
X X X H H z z
X X X L H Active  Z
X X X H L Z  Active
X X X L L Active Active

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXor MIN | ABTH | ALKCH | yniT

Tcc MAX 53 | 004 | mA

loH MAX -32 -24 mA

lou MAX 64 24 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAXor MIN | ABTH | ALYCH

w Pulse duration, LETB, LEZB, LEATB, or LEAZB high MIN 33 | 33

tsu Setup time, data before LE1B, LE2B, LEA1B, or LEA2B MIN 1.5 1.1

th Hold time, data after LE1B, LE2B, LEA1B, or LEA2B . MIN 1 1.5

tPLH 5.6 43

vy AorB BorA MAX 59 13

tPLH 5.8 4.4

tPHL LE AorB MAX 5.3 4.4
SEL (B1] 53 | 56

L SEL(B2) A MAX 5 | 56
SEL (B1) 14 | 58

P SEL(B2) MAX 59 | 56

tPzH — 5.7 5.4

3 OF AorB MAX 58 | 54

tPHZ 6.4 46

o OF AorB MAX e

UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE

OUTPUT ENABLE
INPUTS OUTPUTS
CLK OEA OEB | A 1B.2B
t H H 4 4
t H L Z  Active
t L H Active  Z
1 L L Active Active

A-TO-B STORAGE (OEB = L)

INPUTS OUTPUTS

CLKENA1 CLKENA2 CLK A 1B 2B
H H X X | 1Bof 2Bgf
L X t L L X
L X + H H X
X L t L X L
X L t_H X __H

were established

+ Output level before the indicated steady-state input conditions

B-TO-A STORAGE (OEA =L)
INPUTS OUTPUT

CLK SEL 1B 2B A
X H X X Aot
L X X Aot

t H H X L

t H L X H

1 L X L L

il L X H H

1 Output level before t

he indicated steady-state

input conditions were established

RECOMMENDED 0

PERATING CONDITIONS

ALVCH [ALVCHR| AVC
PARAMETER MAX or MIN 3V 3V 3V UNIT
lcc MAX 0.04 0.04 0.04 mA
loH MAX -24 -12 -12 mA
lou MAX 24 12 12 mA
SWITCHING CHARACTERISTICS
ALVCH [ALVCHR| AVC
PARAMETER INPUT OUTPUT MAX or MIN 3V 3v 3V
fmax MIN 135 135 175
tw Pulse duration, CLK high or low MIN 3.3 3.3 3.5
A data before CLK * MIN 1.7 1 19
B data before CLK * MIN 1.8 1.1 1.9
tsu Setup time SEL before CLK * MIN 13 1.3 1.3
CLKENAT or CLKENA2 before CLK * MIN 0.9 0.8 1.1
OE before CLK * MIN 13 1.2 1.1
A data after CLK * MIN 0.6 1.2 1
B data after CLK * MIN 0.6 1 0.7
t Hold time SEL after CLK * MIN 07 1.7 0.4
CLKENA1 or CLKENA? after CLK * MIN 1.1 1.6 1
OE after CLK * MIN 08 1.2 03
B 6.2 5.8 3
i CLK A MAX 5 5.2 2.7
B 6.1 5.8 3.8
o CLK A MAX 59 | 53 | 34
B 6.1 6 3.7
tdis CLK A MAX 56 3 32
UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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12-BIT TO 24-BIT REGISTERED BUS EXCHANGER WITH 3-STATE OUTPUTS

CLK

Logic Diagram
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FUNCTION TABLE
OUTPUT ENABLE

INPUTS OUTPUTS
CLK OEA OEB A 1B,2B
1 H H 4 z
t H L Z  Active
t L H Active  Z
1 L L Active Active
A-TO-B STORAGE (OEB = L)
INPUTS OUTPUTS
CLKENA1 CLKENA2 CLK A 1B 2B
L H 1 L Lt 2Bot
L t H Ht 2Bt
L L + L Lt L
L L 1 H Ht H
H L t L 1Bot L
H L 1+ H 1Bot H
H H X X 1Bt 2Bgt

+ Two CLK edges are needed to propagate data.
+ Output level before the indicated steady-state input conditions
were established

B-TO-A STORAGE (OEA =L)

INPUTS ouTPUT
CLKEN1B CLKEN2B CLK SEL 1B 2B A
H X X H X X Aot
X H X L X X Aot
L X t H H X L
L X t H L X H
X L t L X L L
X L T L X H H
+ Output level before the indicated steady-state input conditions were
established
RECOMMENDED OPERATING CONDITIONS
PARAMETER maxormin | ALKCH ] g
Icc MAX 0.04 mA
lon MAX -24 mA
lou MAX 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or Min | ALYCH
fmax MIN 150
tw Pulse duration, CLK high or low MIN 3.3
A data before CLK * MIN 3.1
B data before CLK * MIN 0.9
tsu Setup time CLKENAT or CLKENA2 before CLK * MIN 2.1
CLKEN1B or CLKEN2B before CLK * MIN 26
OE before CLK * MIN 3.2
A data after CLK " MIN 0.2
B data after CLK * MIN 1.7
th Hold time CLKENAT or CLKENAZ after CLK " MIN 03
CLKEN1B or CLKEN2B after CLK * MIN 0.6
OE after CLK * MIN 0.1
5.1
CLK AorB MAX
tpd 4.7
SEC A MAX 55
6
ten CLK AorB MAX 5
5.8
tdis CLK AorB MAX 58
UNIT fmax: MHz other:ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 553

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



16271
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER WITH 3-STATE OUTPUTS

Logic Diagram

29
CLK
2
LE1B
27
LE2B
30
CLKENA1 4%
55
CLKENA2
56
OEB
28
SEL LE |—e
1 23
OEA —% 1D > 1B1
>
; ]
’ _
s i LE |-
A1 < T 6
1D . 2B1
CE
*—[>Ci
1D
CE ]
> c1
1D
1 of 12 Channels

554 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

OUTPUT ENABLE
INPUTS OUTPUTS
OEA OEB A 1B,2B
H X z z
L L Z  Active
L H Active  Z
L L Active Active
A-TO-B STORAGE (OEB =)
INPUTS OUTPUTS
CLKENA1 CLKENA2 CLK A 1B 2B
H X X 1Bot 2Bof
L X t L L X
L X t H H X
X L t L X L
X L + H Ag _H
B-TO-A STORAGE (OEA =L)
_____INPUTS OUTPUTA|
LE SEL 1B 2B
H X X X Aot
H X X X Agt
L H L X L
L H H X H
L L X L L
L L X H H

+ Output level before the indicated steady-state

input conditions were established

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN A'-;’VCH UNIT
Icc MAX 004 | mA
o MAX 2% | mA
lou MAX 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALs\,’vCH
fmax MIN 130
tw Pulse duration, CLK high or low MIN 33
A before CLK * MIN 1.7
tsu Setup time B before LE MIN 13
CLKEN before CLK * MIN 1
A after CLK * MIN 0.7
th Hold time B after LE MIN 1.1
CLKEN after CLK * MIN 0.9
CLK B MAX 43
B 4
ks 3 A MAX [
SEL 5.2
ton OEB or OFA BorA MAX 5.1
tais 0OEB or OEA BorA MAX 42

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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18-BIT TO 36-BIT REGISTERED BUS EXCHANGER WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE
A-TO-B STORAGE (OE =L, DIR = H)

INPUTS OUTPUTS

SEL CLK A 1B 2B
H X X | 1Bot 2Bot
Lot L i X
Lt H Hf X

+ Output level before the indicated steady-state
input conditions were established

+ Two CLK edges are needed to propagate the

data.

B-TO-A STORAGE (OE =L, DIR =)

INPUTS OUTPUT
CLK SEL 1B 2B A
B H X L L§
+ H X H H§
t L L X L
1 L H X H

§ Two CLK edges are needed to propagate the
data. The data is loaded in the first register when
SEL is low and propagates to the second register
when SEL is high.

OUTPUT ENABLE

INPUTS OUTPUTS
CLK OE DIR A 1B,2B
T H X z z
* L L Z  Active
t L H |Atve Z

RECOMMENDED OPERATING CONDITIONS

PARAMETER maXormiN | ALKEH | i
lcc MAX 0.04 mA
loH MAX -24 mA
oo MAX 20 | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT UTPUT MAX or MIN | ALYEH
fmax MIN 150
tw Pulse duration, CLK high or low MIN 3.3

A data before CLK * MIN 2
. B data before CLK * MIN 1.8

tsu Setup ti
+SeUPTM IDiR before CLK - VIN 7
SEL before CLK * MIN 1.8
A data after CLK * MIN 0.7
 Hold time B data after CLK * MIN 0.6
DIR after CLK * MIN 05
SEL after CLK * MIN 0.8
A 5
tod CLK 5 MAX =3
te 3 A MAX 51
! B 74
— A 57
tais 3 5 MAX 1

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 557
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16334
16-BIT UNIVERSAL BUS DRIVER WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE

INPUTS OUTPUT

OE LE CLK A Y

H X X X z

L L X L L

L L X H H

L H 1 L L

L H 1 H H

L H LoH X Yot

+ Output level before the indicated steady-state
input conditions were established

RECOMMENDED OPERATING CONDITIONS

ALVC |ALVCH | AvC
PARAMETER MAX or MIN W W 3y | UNIT
oo MAX 004 | 0.04 | 0.04 | mA
ToH MAX 24 | 24 | 12 | mA
o MAX 24 24 12 mA
SWITCHING CHARACTERISTICS
ALVC |ALVCH | AVC
PARAMETER INPUT OUTPUT MAX or MIN v W v
fmax MIN 150 | 150 [ 150
. LE low 3.3 3.3 3.3
tw Pulse duration
" CLK high or low MIN 33 | 33 | 33
Data before CLK * MIN 15 15 0.7
tsu Setup time Data before LE * CLK high MIN 1.3 1.3 0.9
Data before LE * CLK low MIN 1.2 1.2 1
Data after CLK * MIN 0.9 0.9 0.7
th Hold time Data after LE *_CLK high MIN 1.1 1.1 1.5
Data after LE *_CLK low MIN 1.1 1.1 1.3
A MAX 33 33 25
tod E Y 4.4 4.4 I
CLK MAX 4.1 4.1 31
ton [ Y 46 46 6.2
tais OE Y MAX 4.4 4.4 53

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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1-BIT TO 4-BIT ADDRESS DRIVER WITH 3-STATE OUTPUTS

2A

3A

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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Logic Diagram
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FUNCTION TABLE

INPUTS | OUTPUT
OE A Bn

L H H
LoL L

H H Z

RECOMMENDED OPERATING CONDITIONS

PARAMETER maXormiN | ALKEH | niT
lcc MAX 0.04 mA
loH MAX -24 mA
lou MAX 24 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT 0UTPUT MAX or MIN | ALYEH
L A B MAX 4
tPHL 4
tPzH o B MAX 5.1
tPzL 5.1
L oF B MAX 4
tPLz 4
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16373
16-BIT TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE
(each latch)

INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X z

RECOMMENDED OPERATING CONDITIONS

LVTH | ALVTH LvC LVCH |ALVCH| AvVC
PARAMETER MAX or MIN ABT 3V 3V AC ACT AHC | AHCT 3V 3V 3V 3V UNIT
lcc MAX 85 5 5 0.08 0.08 0.04 0.04 0.02 0.02 0.04 0.04 mA
loH MAX -32 -32 -32 -24 -24 -8 -8 -24 -24 -24 -12 mA
lou MAX 64 64 64 24 24 8 24 24 24 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT mAXorMiN | AT | YPH |ALITH] ac | acT | anc | awcT
tw Pulse duration, LE high or low MIN 3.3 3 1.5 4 1 5 6.5
tsu Setup time Data before LE ., data high MIN 1.5 1 1.4 1.5 1 4 1.5
v vene Data before LE . , data low MIN 15 | 1 | 08 [ 15 | 1 T | 15
. Data after LE ., data high MIN 1 1 0.9 2.4 5 1 3.5
th Hold ti
o time Data after LE ., data low MIN 1 1 1.4 2.4 5 1 35
tPLH 6.3 3.8 3.1 9.7 1.1 10.5 10.5
tPHL 0 MAX 6.2 3.6 3.3 10.1 12.3 10.5 10.5
tPLH 6.7 4.3 3.3 11.9 12.8 10.5 10.5
tPHL L MAX 6.1 4 3.5 10.9 12.2 10.5 10.5
tPzH = 6.1 4.3 4 10.8 12.1 11.5 11.5
tPzL OF MAX 5.6 4.3 3.4 12.8 14.2 11.5 11.5
tPHZ = 8.1 5 4.9 8.8 10.7 1.5 12
tPLz OF MAX 6.5 4.7 4.5 8.1 9.4 11.5 12
LVC | LVCH [ALVCH| AVC
PARAMETER INPUT OUTPUT MAX or MIN 3V 3V 3V 3V
tw Pulse duration, LE high or low MIN 3.3 3.3 3.3 1.8
. Data before LE ,, data high MIN 1.7 1.7 1.1 0.8
tsu Setup time
Data before LE ., data low MIN 1.7 1.7 1.1 0.8
. Data after LE ., data high MIN 1.2 1.2 1.4 1
th Hold time
Data after LE ., data low MIN 1.2 1.2 1.4 1
E 3 3 . .
PLH D MAX 4.2 4.2 3.6 2.8
tPHL 4.2 4.2 3.6 2.8
E X X . .
PLH e MAX 4.6 4.6 3.9 3.2
tPHL 4.6 4.6 3.9 3.2
tPZH — 4.7 4.7 4.7 3.4
OE MAX
tPzL 4.7 4.7 4.7 3.4
E — . . 3 .
PHZ 0F MAX 5.9 5.9 4.1 3.9
tPLz 5.9 5.9 4.1 3.9
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16-BIT EDGE-TRIGGERD D-TYPE FLIP-FLOPS WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE
(each flip-flop)

INPUTS OUTPUT
OE CLK D Q
L t H H
L t L L
L HorL X Qo
H X X z

RECOMMENDED OPERATING CONDITIONS

LVTH | ALVTH LvC LVCH |ALVCH| AvVC
PARAMETER MAX or MIN ABT 3V 3V AC ACT AHC | AHCT 3V 3V 3V 3V UNIT
lcc MAX 72 5 5 0.08 0.08 0.04 0.04 0.02 0.02 0.04 0.04 mA
lon MAX -32 -32 -32 -24 -24 -8 -8 -24 -24 -24 -12 mA
lou MAX 64 64 64 24 24 8 8 24 24 24 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAXorMIN | AT | LETH {ALYTH | ac | acT | anc | AncT
fmax MIN 150 160 250 100 65 110 110
 Pulse duration CLK high MIN 3.3 3 15 5 15 5 6.5
CLK low 3.3 3 15 5 4.5 5 6.5
- i 1.1 1.8 1 4. 3 2.
s Setup time Data before CLK *, data high MIN 5 5 5
Data before CLK *, data low 1.1 18 15 5 4.5 3 2.5
o Hold time Data after CLK *, data high MIN 13 0.8 0.5 0 6.5 2 2.5
Data after CLK *, data low 13 0.8 1 0 6.5 2 2.5
tPLH 6.2 45 3.2 10.8 12.4 115 115
CLK o} MAX
tPHL 5.9 4 3.2 10.6 12.2 115 115
PZH 0F Q MAX 5.6 45 3.8 10.2 11.9 115 115
tPZL 5.3 4.4 3.3 12.1 13.4 115 115
Lt f— 8.2 4.6 8.2 10.4 115 12
e oF a MAX 5
tPLz 6.6 4.6 4.2 7.9 9.8 115 12
LVC | LVCH [ALVCH| AVC
PARAMETER INPUT OUTPUT MAX or MIN 3V 3V 3V v
fmax MIN 150 150 150 200
y CLK high 3.3 3.3 3.3 2.5
tw Pulse duration K low MIN 33 33 33 75
- i 1.9 1.9 1.9 1.4
o Setup time Data before CLK ", data high MIN
Data before CLK ", data low 19 19 19 1.4
 Hold time Data after CLK ", data high MIN 19 11 0.5 1.1
Data after CLK ", data low 19 11 0.5 1.1
tPLH LK a MAX 4.5 4.5 4.2 3.3
tPHL 4.5 4.5 4.2 3.3
tPzH - 4.6 4.6 4.8 3.4
OE Q MAX
tPzL 4.6 4.6 4.8 3.4
tPHZ oF a MAX 5.5 5.5 4.3 3.9
tPLz 5.5 5.5 4.3 3.9
UNIT fmax: MHz other: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16409

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER WITH 3-STATE OUTPUTS
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FUNCTION TABLE DATA-FLOW CONTROL

INPUTS ouTPUT INPUTS
e DATA FLOW
CLK _ SEND PORT | RECEIVE PORT PRE SELEN CLK SELO SEL1 SEL2 SEL3 SEL4
X X BoT H X X X X X X X Alloutputs disabled
X L L No change
X H H None, all /s off
B L L Not used
B H H Not used
H X Bot Not used
L X BoT Not used
1 Output level before the indicated steady-state Not used
input conditions were established Not used
Not used
2Ato 1Aand 1B 10 2B
2Ato 1A
2Bto 1B

2Ato 1A and 2B to 1B
1Ato 2A and 1B to 2B
1Ato 2A
1Bto 2B
1Ato2Aand 2B to 1B
1Ato 1Band 2B to 2A
1Ato 1B
2Ato 2B
1Ato 1B and 2A to 2B
1Bto 1A and 2A to 2B
1Bto 1A
2Bto2A
1B to 1A and 2B to 2A
2Bto1Aand 2Ato 1B
1B to 2A
2Bto 1A
2Bto 1A and 1B to 2A
1Ato 2B and 1B to 2A
1Ato 2B
2Ato 1B
1Ato 2B and 2A to 1B

(il Kl ol K Eali ol Ml ol M Kl Wil i Bl W Il W] i B
[l Kl Wl E o Wil e Wl P Wl Wl ol Wl e Il Wl i I
~ afa a]w a]a 2]w ofa 2]« 4|~ 2]o o|o o|o oo o|o o|o oo ofo ofx
= 2|2 2|2 2|2 2|o ofo oo ofo of=+ +|+ =|= 2|+ =|o ofo oo ofo o|x
= =|= 4|o o|o o]+ =[= =|o ofo o= +|+ =|o o|o of|= <[~ 4|0 ofo ofx
~ =|o o|+ =|o o|+ «|o o]+ «|o o=+ +|o o|= =+|o o|= =[o o|« =[o o|x
~ o|=+ o|= o|= o|=+ of= o]+ of= o|= o|= o|= o|=+ o|= of=+ o= of= o|x

RECOMMENDED OPERATING CONDITIONS

ALVC
PARAMETER Maxormin - [ALYCH | ThR” | gniT
3V
3V
lcc MAX 0.04 0.04 mA
loH MAX -24 -12 mA
lo MAX 24 12 mA
SWITCHING CHARACTERISTICS
ALVC
PARAMETER INPUT ouTPUT maXor MiN | ALYEH | TR
3v
fmax MIN 120 120
tw Pulse duration, CLK high or low MIN 3 3
A or B data before CLK * MIN 1.4 1.4
" SEL before CLK * MIN 3.5 35
tsu Setup time —
SELEN before CLK * MIN 1.8 18
PRE before CLK * MIN 0.7 0.7
A or B data after CLK * MIN 1 1
th Hold time SEL after CLK * MIN 0 0
SELEN after CLK * MIN 0.8 0.8
tpd CLK AorB MAX 5.1 6.2
ten CLK AorB MAX 5.7 6.8
SaE 5.7 6.1
tdis PRE AorB MAX 1 54
UNIT fmax : MHz other : ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 567

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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4-TO-1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS WITH 3-STATE OUTPUTS
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FUNCTION TABLE
A-TO-B OUTPUT ENABLE

A-TO-B OUTPUT ENABLE
(assuming OEB=L, OEBn=L)

_INPUTS | ouTPUT INPUTS OUTPUTS
OEB OEBn Bn CLKENAB CE_SEL1 CE_SELO CLKAB LEAB1 LEAB2 LEAB3 LEAB4| B1 B2 B3 B4
H H z X X X HorL H L L L A Ay A A
H L z X X X HorL H H H L A A A A
L H z L X X L L L L L Ao A Ay Ag
L L Active L L L t L L L L A Ay A A
Th-t1234 L L H + L L L L Ao A Ay Ag
L H L + L L L L Ao Ag A A
L H H t L L L L Ao Ap Ay A
H X X t L L L L Ao Ay Ag A
B-TO-A STORAGE B-TO-A STORAGE
(after point P) (after point P)
INPUTS INPUTS OUTPUT
CLKENB CLKBA LEB1 LEB2 LEB3 LEB4 SEL1 SELO | © CLKENBA CLKBA LEBA OEA B A
X X H L L L L L Bi X X X H X z
X X L H L L L H B2 X X H L L L
X X L L H L H L B3 X X H L H H
X X L L L H H H B4 H X L L X Aot
L L Bi L t L L L L
L H B2 L * L L H H
L t L L L L H L B3 L L L L X Aot
H H B4
L L | Blot
L H | B2ot
L L L L L L H L B3ot
H H | Bagt
1 Output level before the indicated steady-state input conditions were established
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAX or MIN | ABTH | UNIT
lcc MAX 32 mA
loH MAX -32 mA
lo MAX 64 mA
SWITCHING CHARACTERISTICS
PARAMETER MAX or MIN [ ABTH PARAMETER INPUT OUTPUT | MAX or MIN | ABTH
fmax MIN 160 tPLH B A MAX 6.5
CLKAB high or low MIN 3.8 tPHL 6.5
i MIN _— 5.6
CLKBA high or low 4.5 P2 OEA A MAX
tw Pulse duration [LEABI, 2, 3 or 4 high MIN 2.2 tpzL 5.2
MIN —_ 5.9
LEBA high i 2.1 tPHZ OFA A MAX
LEB1, 2, 3 or 4 high MIN 2.4 Pz 6.5
A bus MIN 2.5 tPLH 5.7
A B MAX
Before CLKAB * [CE_SELO/1 MIN 3.2 tPHL 5.7
MIN — 6.4
CLKENAB 3.2 tPzH = B MAX
Before LEAB1,2,3,0r 4, Abus MIN 3.6 tpzL 6.3
B bus MIN 3.8 tPHZ —_— 7
— EB B MAX
CLKENB MIN 23 tPiz 6.1
tsu Setup time Before CLKBA * |CLKENBA MIN 25 tPZH _ 5.8
LEB1, 2,3 014 WIN 23 | |2 L34 B MAX" 56
SELO/1 MIN —_ == - 6.1
/ R L B38| B MAX
Before LEB1,2,3,0r4 , Bbus MIN 3.2 tpLz 5.3
B bus MIN 4 tPLH 14
CLKBA A MAX
Before CLKBA * [LEB1,2, 3 0r4 MIN 4.4 tPHL 1.1
SELO/1 MIN 4.3 tPLH 6.2
A bus MIN 0.5 tPHL CLKAB B MAX 5.9
after CLKAB = [CE_SELO/1 MIN 1.1 tPLH 5.6
= LEBA A MAX
CLKENAB MIN 0.5 tPHL 5.3
after LEAB1,2,3,0or4 , Abus MIN 1.2 tPLH 5.8
B bus MIN 13 ey LEAB1, 2, 3, 4 B MAX 56
7.2
t Hold time after CLKBA = [CLKENE WIN ! oL LEBA1,2,3,4| A MAX
CLKENBA MIN 1 tPHL 6.8
SELO/1 MIN 0 tPLH 1.5
SEL A MAX
after LEB1,2,3, or 4 . B bus MIN 1.5 tPHL 6.9
fer CLKBA - [B bus MIN 0.4 UNIT fmax: MHz other : ns
after [SELOn MIN 0.1

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16-BIT REGISTERD TRANSCEIVERS WITH 3-STATE OUTPUTS
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FUNCTION TABLE

INPUTS OUTPUT
CLKENAB CLKAB OEAB A B
H X X X z
X X H X 4
L L L X Bot
L i L L L
L i L H H

+ A-to-B data flow is shown: B-to-A flow is similar but
uses CLKENBA, CLKBA, and OEBA.

+Output level before the indicated steady-state input
conditions were established.

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ABT ACT UNIT
lcc MAX 35 0.08 mA
loH MAX -32 -24 mA
lou MAX 64 24 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN ABT ACT
fmax MIN 150 55
tw Pulse duration, CLKAB or CLKBA high MIN 3.3 4
tw Pulse duration, CLKAB or CLKBA low 3.3 8.5
tsu Setup time, data before CLKAB *or CLKBA MIN 4 6
th Hold time, data after CLKAB * or CLKBA * MIN 1 1
tPLH 4.9 1.8
P CLK AorB MAX 19 7
tPZH == 4.9 11.9
o o AorB MAX 58 | 134
tPHZ _ 5.5 9.9
o OE AorB MAX 53 95
tPzH e 5.7 12.5
e CLKEN AorB MAX 72 43
tPHZ TeEN 5.8 11.2
P CLKEN AorB MAX 52 0.9
UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16500

18-BIT UNIVERSAL BUS TRANSCEIVER WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE

INPUTS OUTPUT
OEAB LEAB CLKAB A
L X X X z
H H X L L
H H X H H
H L - L L
H L - H H
H L H X Bot
H L L X Bo§

1 A-to-B data flow is shown: B-to-A flow is similar but
uses OEBA, LEBA, and CLKBA.

+Output level befor the indicated steady-state input
conditions were established.

§ Output level before the indicated steady-state input
conditions were established, provided that CLKAB
was low before LEAB went low.

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXorMIN | ABT | LYTH |ALVCH| ;7
3V 3V
Ioc MAX 36 5 0.04 | mA
ToH MAX 32 | 32 | 24 | mA
o MAX 64 64 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXorMIN | AT | LYIH A'-S"VC"
fmax MIN 150 | 150 [ 150
w Pulse duration _|LEAB or LEBA high MIN 2.5 3.3 33
CLKAB or CLKBA high or low 3 3.3 33
A before CLKAB ., 3 2.9 1.3
tsu Setup time B before CLKBA . ___ MIN 3 2.9 13
A before LEAB , or LEBA , CLK high 1 1.4 1
A before LEAB , or LEBA , CLK low 2.5 2.9 1.4
A after CLKAB , or B after CLKBA . 0 0.4 13
th Hold time A after LEAB , or B after LEBA , high MIN 2 1.6 15
A after LEAB . or B after LEBA , low 2 1.6 1.2
tPLH 4 3.7 3.9
toh AorB BorA MAX 79 | 37 | 39
tPzH 5 5.1 47
= LEAB or LEBA BorA MAX s =1 3
tPHZ ———— 5.3 5 5.5
2 CLKAB or CLKBA BorA MAX =3 s w5
tPzH 5.1 4.8 4.6
tPzL OEAB B MAX 5.4 4.8 4.6
tPHZ 6.5 5.8 5
o OEAB B MAX o =3 s
tPzH _— 5.1 4.8 5.2
trzL OEBA A MAX 5.4 4.8 5.2
tPHZ —_ 6.5 5.8 4.3
tpiz OEBA A MAX 5.4 5.8 43
UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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18-BIT UNIVERSAL BUS TRANSCEIVER WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE

INPUTS OUTPUT
OEAB LEAB  CLKAB A
L X X X z
H H X L L
H H X H H
H L t L L
H L * H H
H L H X Bot
H L L X Bo§

 A-to-B data flow is shown: B-to-A flow is similar but
uses OEBA, LEBA, and CLKBA
+Output level before the indicated steady-state input
conditions were established, provided that CLKAB
was high before LEAB went low.
§Output level before the indicated steady-state input
conditions were established

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXorMIN | ABT | LYTH [ALVCH| yyp
3V 3V
lcc MAX 76 5 0.04 mA
lon MAX -32 -32 -24 mA
lou MAX 64 64 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAXorMIN | ABT | LyTH | ALYCH
fmax MIN 105 150 150
. LEAB or LEBA high MIN 3.3 33 33
tw Pulse duration -
CLKAB or CLKBA high or low MIN 4.7 3.3 3.3
A before CLKAB * MIN 3.5 2.1 1.7
" B before CLKBA * MIN 3.5 2.1 1.7
tsu Setup time -
A before LEAB , or LEBA , CLK high MIN 4 2.4 15
A before LEAB . or LEBA , CLK low MIN 15 1.4 1
" A after CLKAB " or B after CLKBA * MIN 1 1 0.7
th Hold time
A after LEAB . or B after LEBA MIN 25 17 1.4
tPLH 3.7 3.7 3.9
ey AorB BorA MAX 7 37 39
tPzH 5.1 5.1 4.6
e LEAB or LEBA BorA MAX T4 51 g
tPHZ 5 5.1 4.9
e CLKAB or CLKBA BorA MAX v 51 79
tPzH 4.7 4.8 4.6
tPzL OEAB B MAX 6.5 4.8 4.6
tPHZ 5.8 5.8 5
T 0EAB B MAX 29 58 5
tPZH e 4.7 4.8 5
tPzL OEBA A MAX 6.5 4.8 5
tPHZ — 5.8 5.8 4.2
tPLz OEBA A MAX 4.9 5.8 4.2
UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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18-BIT REGISTERED BUS TRANSCEIVER WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE

B-TO-A STORAGE (OEBA = L)

INPUTS OUTPUT
CLKENBA CLK SEL B A
H X X X Aot
L t H L L
L t H H H
L 1 L L Lt
L + L H HE

+ Output level before the indicated steady-state input
d

conditions were establishe

+ Four positive CLK edges are needed to propagate data

from B to A when SEL is low.

RECOMMENDED OPERATING CONDITIONS

PARAMETER maXormiN | ALKEH | uniT
lcc MAX 0.04 mA
lon MAX -24 mA
lou MAX 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MiIN | ALYCH
oo MIN 150
tw Pulse duration, CLK high or low MIN 3
B data before CLK * MIN 1.1
tsu Setup time SEL before CLK * MIN 2.1
TLKENBA before CLK N 2
B data after CLK * MIN 1.2
 Hold time SEL after CLK © MIN 0.8
TLKENBA after CLK * N 03
A B 32
" MAX
M oL A 52
fen OFAB or OEBA AorB MAX 51
tais OEAB or 0EBA AorB 4.9

UNIT fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16525
18-BIT REGISTERED BUS TRANSCEIVER WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE
A-TO-B STORAGE (OEAB =)

INPUTS OUTPUT
CLKENAB CLKAB A B
H X X Bot
L PoL L
L © _H H

1 Output level before the indicated steady-state
input conditions were established

B-TO-A STORAGE (OEBA =L)

INPUTS OUTPUT
CLKENA CLK2BA CLKiBA SEL B A
H X X X X Aot
L t X H L L
L t X H H H
L t ? LoL Lt
L t t L _H HE

+ Output level before the indicated steady-state input conditions were

established

+ Three CLK1BA edges and one CLK2BA edge are needed to propagate

data from B to A when SEL is low.

RECOMMENDED OPERATING CONDITIONS

PARAMETER maxormin | ALKCH | g

lcc MAX 0.04 mA

lon MAX -24 mA

lou MAX 24 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MiN | ALYCH

fmax MIN 150

tw Pulse duration, CLK high or low MIN 3
A data before CLKAB * MIN 1.3
B data before CLK2BA * MIN 1.7
B data before CLK1BA * MIN 1.1

tsu Setup time SEL before CLK2BA * MIN 3.3
CLKENAB before CLKAB * MIN 16
CLKENBA before CLKIBA * MIN 2.1
CLKENBA before CLK2BA * MIN 22
A data after CLKAB * MIN 0.9
B data after CLK2BA * MIN 0.6
B data after CLK1BA * MIN 1

th Hold time SEL after CLK2BA * MIN 0.1
CLKENAB after CLKAB * MIN 03
CLKENBA after CLK1BA * MIN 0.1
CLKENBA after CLK2BA * MIN 0

tod CLKAB or CLK2BA AorB 4.2

ten OEAB or OEBA AorB MAX 5.1

tais OEAB or 0EBA AorB 4.9

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

579



16540

16-BIT BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

1087
10E2 28

Logic Diagram

— 24
20E1
5

2082 -2
3 3
1a1 47 i ; 2 _qv4 2a1 28 1B o4
v v
To Seven Other Channels To Seven Other Channels
FUNCTION TABLE
(each 8-bit section)
INPUTS ouUTPUT
OEl OE2 A Y
L L L H
L L H L
H o X X z
X H X V4
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAXorMIN | ABT | ACT | aHc | aHcT | YYEH | uniT
icc MAX 30 | 008 | 004 | 0.04 | 002 | mA
on MAX 32 | 28 | 8 | 8 | 24 | mA
[ MAX 51 | 24 B B 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | ABT | ACT | aHc | Awct | HYEH
L a1 | 75 | 85 | 105 | 37
L A MAX 13 | 95 | 85 | 105 | 37
tPZH _— 5.1 8.9 10.5 13 4.8
w2 O MAX 59 | 105 | 105 | 13 | 48
wHz — 57 | 119 | 105 | 13 | 59
v OE MAX 27 | 114 | 105 | 13 | 59
UNIT: ns
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16541

16-BIT BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

Logic Diagram

1087 2087 =2
1082 28 2082 -2
!
1a1 47 I/IK 2_1vq 2a1 28 I/IK 1B ovq
v v
To Seven Other Channels To Seven Other Channels
FUNCTION TABLE
(each 8-bit section)
INPUTS OUTPUT
OEl 02 A v
L L L L
L L H H
H X X z
X _H_ X z
RECOMMENDED OPERATING CONDITIONS
PARAMETER maxormin | AT | YW | act | anc | awct | NEH | unir
Icc MAX 3 5 | 008 | 004 | 004 | 002 | mA
Ton MAX 32 | 32 | 24 | 8 | 8 | 24 | mA
oL MAX 5 | 68 | 2 B B 2% | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT maxorMiN | AT | NS | acT | anc | awct L‘gg”
£ 34 | 35 | 8 85 | 105 | 42
Em A Y MAX 22 | 35 | 92 | 85 | 105 | 42
ez — 52 | 46 | 97 | 105 | 13 | 56
2t O Y MAX § a6 | 11 | 105 | 13 | 56
oz — 54 | 59 | 113 | 105 | 13 | 68
2 O Y MAX 23 | 54 | 107 | 105 | 13 | 68
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16543
16-BIT REGISTERD TRANSCEIVERS WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE

(each 8-bit section)
INPUTS OUTPUT
E. LEAB OEAB A B
H X X X z
X X H X z
L H L X Bot
L L L L L
L L L H H

+ A-to-B data flow is

shown: B-to-A flow control is the

same except that it uses CEBA, LEBA, and OEBA.
+Output level before the indicated steady-state input
conditions were established.

RECOMMENDED OPERATING CONDITIONS

LVTH LVC | LVCH |ALvCH
PARAMETER maxormin | asT | OH [ac | act | LG | LYEHJALTEH Y gir
Icc MAX 35 5 | 008 | 008 | 0.04 | 0.02 | 004 | mA
on MAX 32 | 32 | 28 | 24 | 24 | 24 | 24 | mA
o MAX 64 | 64 | 28 | 28 | 24 | 22 | 24 | mA
SWITCHING CHARACTERISTICS
LVTH LVC | LVCH |ALVCH
PARAMETER INPUT 0UTPUT MaxormiN | BT | BYTH [ ac | oact | L | LYEH ALK
tw Pulse duration, LEAB or LEBA low MIN 4 3.3 4 1.5 4 3.3 3.3
Data before LEAB * or LEBA *, high MIN 1.5 0.5 1 2.5 2 11 1.2
Data before LEAB * or LEBA *, low MIN 3.5 0.8 1 2.5 2 11 1.2
tsu Setup time — — -
Data before CEAB * or CEBA *, high MIN 2 1.1 1.2
Data before CEAB " or CEBA *, low MIN 0.6 - 2 1.1 1.2
Data after LEAB " or LEBA *, high MIN 15 | 15 3 4 2 EREE
 Hold time Data after LEAB " or LEBA *, low MIN 2 1.2 3 4 2 1.9 1.3
Data after CEAB * or CEBA * , high MIN 17 - p ENEE
Data after CEAB * or CEBA *, low MIN - 16 - - 2 9 [ 13
P 38 | 32 | 88 | 105 | 8 54 | 43
m AorB BorA MAX 51 | 32 | 92 | 116 | 8 54 | 43
P — 52 | 39 | 115 | 138 | 9 X 5
toH £ AorB MAX 56 | 39 | 109 | 135 | 9 | 61 5
tpzn — 52 | 43 | 96 | 114 | 85 | 63 | 53
0 O AorB MAX 7 73 | 113 | 132 | 85 | 63 | 53
tpaz — 57 | 47 | 89 | 111 | 85 | 63 | 46
iz OF AorB MAX 46 | 44 | 84 | 96 | 85 | 63 | 46
ez — 52 | 45 | 98 | 117 | 9 56 | 56
£ cE AorB MAX 78 | 45 | 115 | 135 | 9 56 | 56
ez — 66 | 49 | 98 | 116 | 9 56 | 5.1
iz cE AorB MAX 54 | 47 | 88 | 105 | 9 56 | 5.1
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16600

18-BIT UNIVERSAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

OEAB

CLKENAB

CLKAB

LEAB

LEBA

CLKBA

CLKENBA

OEBA 274%

Al

Logic Diagram
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To 17 Other Channels
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FUNCTION TABLE

INPUTS OUTPUT
CLKENAB OEAB _LEAB CLKAB A B
X H X X X 3
X L H X L L
X L H X H H
H L L X X Bot
H L L X X Bot
L L L ' L L
L L L ' H H
L L L H X Bot
L L L L X Bo§

+ A-to-B_data flow is_shown: B-to-A flow is similar but uses OEBA,
LEBA, CLKBA and CLKENBA.

+Output level before the indicated steady-state input conditions were
established.

§ Output level before the indicated steady-state input conditions were
established, provided that CLKAB was low before LEAB went low.

RECOMMENDED OPERATING CONDITIONS

PARAMETER maXorMiN | AT |ALYTH| uniT
[ MAX 36 | 004 | mA
Ton MAX 32 | 20 | mA
Tor MAX 6 | 24 | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT mAXorMiN | AT |ALYCH
fmax MIN 150 | 150
tw Pulse duration || EAB or LEBA high MIN 2.5 3.3

CLKAB or CLKBA high or low MIN 3 33
tsu Setup time A before CLKAB . or B before CLKBA . MIN 3 -
Data before CLK * - 1.2
A before LEAB , or B before LEBA ., CLK high MIN 25 1.1
A before LEAB . or B before LEBA ., CLK low MIN 25 1.5
CLKEN after CLK . 2.5 -
CLKEN after CLK " MIN 25 | 08
th Hold time A after CLKAB . or B after CLKBA . MIN 0 -
Data after CLK * - 1.5
A after LEAB . or B after LEBA ., CLK high MIN 2 1.6
A after LEAB , or B after LEBA ,, CLK low MIN 2 1.3
CLKEN after CLK . 1 -
CLKEN after CLK " MIN - 1.4
L AorB BorA MAX ¢ 4
tPHL 49 4
L LEAB or LEBA BorA MAX 5 | 48
tPHL 5 4.8
L TIKAB or TIKBA BorA MAX 58 | 87
tPHL 5 5.7
tPZH OEAB B MAX 5.1 5.2
tPzL 5.4 5.2
tPHZ OEAB B MAX 6.2 4.4
tPLZ 5.4 4.4
tPZH TEBA A MAX 5.1 5.2
tPzL 5.4 5.2
tPHZ T 6.2 4.4
o OEBA A MAX a1
UNIT fmax : MHz other : ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 585

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16601

18-BIT UNIVERSAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

OEAB

Logic Diagram
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FUNCTION TABLE

INPUTS OUTPUT
CLKENAB OEAB LEAB  CLKAB A B
X H X X X z
X L H X L L
X L H X H H
H L L X X Bot
H L L X X Bot
L L L 1 L L
L L L t H H
L L L L X Bot
L L L H X Bo§

1 A-to-B data flow is_shown: B-to-A flow is similar but uses OEBA,
LEBA, CLKBA and CLKENBA.
1 Output level before the indicated steady-state input conditions were

established

§ Output level before the indicated steady-state input conditions were
established, provided that CLKAB was low before LEAB went low.

RECOMMENDED OPERATING CONDITIONS

ALVTH [ ALVCH |ALVCHR
PARAMETER MAX or MIN ABT B 3V 3V UNIT
lcc MAX 36 5 0.04 0.04 mA
lon MAX -32 -32 -24 -12 mA
lou MAX 64 64 24 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAXorMIN | ABT [ALVTH |ALVCH|ALVCHR
3V 3v 3V
fmax MIN 150 150 150 150
LEAB or LEBA high MIN 25 1.8 3.3 3.3
tw Pulse duration
CLKAB or CLKBA high or low MIN 3 2.3 3.3 3.3
Data before CLK " high MIN 4 2.4 2.1 2.1
Data before CLK * low 4 3.8 2.1 2.1
A before LEAB , or B before LEBA ,, CLK high MIN 25 1 1.6 16
tsu Setup time
A before LEAB , or B before LEBA ,, CLK low MIN 1 0.6 1.1 1.1
CLKEN before " high MIN 25 1.4 1.7 1.7
CLKEN before *low 25 1.9 1.7 1.7
Data after CLK " high MIN 0 0.5 0.8 0.8
Data after CLK " low 0 0.5 0.8 0.8
A after LEAB , or B after LEBA ,, CLK high MIN 2 2 1.4 1.4
th Hold time —
A after LEAB , or B after LEBA ,, CLK low MIN 2 2.3 1.7 17
CLKEN after " high MIN 0 0.6 0.6 0.6
CLKEN after " low 0 0.5 0.6 0.6
tPLH 4 3.9 4.1 4.4
AorB BorA MAX
tPHL 4.9 3.9 4.1 4.4
tPLH 5 4.6 4.7 5.1
LEAB or LEBA BorA MAX
tPHL 5.2 4.6 4.7 5.1
tPLH 4.7 4.5 5 5.4
CLKAB or CLKBA BorA MAX
tPHL 4.6 4.6 5 5.4
tPzH —_ 5.5 4.2 5.2 5.6
OEAB B MAX
tPzL 5.8 4.4 5.2 5.6
tPHZ —_ 6.2 5.3 4.4 4.7
OEAB B MAX
[ 54 | 46 | 44 47
tPzH —_ 5.5 4.2 5.2 5.6
OEBA A MAX
tPzL 5.8 4.4 5.2 5.6
tPHZ —_ 6.2 5.3 4.4 4.7
OEBA A MAX
[ 54 | 46 | 44 47
UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16620
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

Logic Diagram

— 48 — 25
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47 36
1A1 2A1
L L
2 13
1B1 2B1
v v v v
To Seven Other Channels To Seven Other Channels
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FUNCTION TABLE

INPUTS
OEBA  OEAB OPERATION
L L B data to A bus
L H B data to A bus,
A data to B bus
H L Isolation
H H A data to B bus

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN AC ACT UNIT
lcc MAX 0.08 0.08 mA
lon MAX -24 -24 mA
lou MAX 24 24 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN AC ACT
tPLH A MAX 6.8 8.5
tPHL 8.2 10.5
tPLH B MAX 6.8 8.5
tPHL 8.2 10.5
tPZH OEBA MAX 7.9 9.1
tPzL 9.4 10.9
tPHZ OEBA MAX 9.2 11.9
Lz 8.3 10.6
Pz OEAB MAX 7.3 8.9
tPzL 9.1 10.5
tPHZ OEAB MAX 9 10.8
Lz 8 9.6
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16623

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

Logic Diagram

—_— 4 —
10EBA 8 c{> 20EBA
10EBA 1 > 20EBA 2
10EBA 47 20EBA 36

2
1B1
v
To Seven Other Channels
FUNCTION TABLE
(each 8-bit section)

INPUTS
| OEBA OEAB | OPERATION

L L B data to A bus

L H B data to A bus,

A data to B bus

H L Isolation

H H A data to B bus
RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ABT ACT UNIT
lcc MAX 35 0.08 mA
lon MAX -32 -24 mA
lou MAX 64 24 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT ouTPUT MAX or MIN ABT ACT
tPLH 3.6 7.7

AorB BorA MAX
PHL 4.3 8.6
t —_ 3 .
PZH B A MAX 4.9 9.5
tPzL 6 11.1
tPHZ —_ 6 12
EBA A MAX

tPLz 5.4 10.7
t 3 .
il OEAB B MAX 49 93
tP2L 6 10.6
t .
Pz OEAB B MAX 6 104
tPLZ 5.4 9.5
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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16640
16-BIT BUS TRANSCEIVER WITH 3-STATE OUTPUTS

Logic Diagram

1a1 2 {>07 2 g1 281 -2 {>07 13 2B
L L

v 4 v 4
To Seven Other Channels To Seven Other Channels
FUNCTION TABLE
(each 8-bit section)
INPUTS

OF DIR OPERATION

L L B data to A bus

L H A data to B bus

H X Isolation

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ABT AC ACT UNIT
lcc MAX 32 0.08 0.08 mA
lon MAX -32 -24 -24 mA
lou MAX 64 24 24 mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN ABT AC ACT
tPLH 4.3 13 9.1
AorB BorA MAX

tPHL 3.9 8.6 10.5

tPZH — 5.5 I
OE AorB MAX J o8

tPzL 6.3 9.9 11.5

tPHZ — 6.3 K 172
OE AorB MAX o J

tPLz 4.2 9 1

UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 591

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



16646
16-BIT BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE

INPUTS DATA /O

OF DR CLKABCLKBA SAB SBA | A1THRUAS Bi1THRUB8 | OPERATION OR FUNCTION
X X t X X X Input Unspecified t Store A, B unspecitied

X X X 1 X X |t ified 1 Input Store B, A itied 1

H X t t X X Input Input Store A and B data

H X HorL HorL X X Input disabled Input disabled Isolation, hold storage

L L X X X L Output Input Real-time B data to A bus

L L X HorL X H Output Input Stored B data to A bus

L H X X L X Input Output Real-time A data to B bus

L H HorL X H X Input Output Stored A data to B bus

 The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions
are always enabled; i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs.

RECOMMENDED OPERATING CONDITIONS

LVTH LVCH | ALVCH
PARAMETER MAX or MIN ABT 3V AC ACT 3V 3V AVC UNIT
lcc MAX 32 5 0.08 0.08 0.02 0.04 0.04 mA
lon MAX -32 -32 -24 -24 -24 -24 -12 mA
lou MAX 64 64 24 24 24 24 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT mAXorMiN | BT | WYTH | Ac | acT | WEH |ALVCH | ave
fmax MIN 125 150 75 90 150 150 350
tw Pulse duration  [CLKAB or CLKBA high or low MIN 43 33 6.5 55 33 33 1.4
. A or B before CLKAB " or CLKBA *, data high MIN 3 12 5 4 2.9 14 0.8
tsu Setup time
A or B before CLKAB *or CLKBA *, data low MIN 3 2 5 6 29 1.4 0.8
 Hold time A or B after CLKAB "or CLKBA ", data high MIN 0 05 1 15 0.3 0.7 0.6
A or B after CLKAB *or CLKBA *, data low MIN 0 05 1 15 03 0.7 0.6
tPLH CLKAB or CLKBA BorA MAX 4.9 4.2 12.1 12.2 6.7 45 33
tPHL 4.7 4.2 11.9 123 6.7 45 33
tPLH AorB BorA MAX 3.9 3.4 9.5 10.6 5.7 3.9 2.6
tPHL 4.6 3.4 9.7 11.4 5.7 3.9 2.6
tPLH SAB or SBA BorA MAX 5 45 125 15.6 1.1 5.3 4
tPHL 5 45 13.1 16.7 1.1 5.3 4
tPZH oF AorB MAX 5.5 43 10.5 11.9 6.9 5.1 4
tPzL 5.7 43 12.2 135 6.9 5.1 4
tPHZ OF AorB MAX 5.4 5.6 8.9 10.2 6.9 4.7 4.2
tPLZ 45 5.4 8.6 9.9 6.9 4.7 4.2
tPZH DIR AorB MAX 5.4 4.4 10.9 15.2 7.2 5.1 43
tPzL 5.6 4.4 12.2 13.1 7.2 5.1 43
tPHZ DIR AorB MAX 6.7 5.7 9.4 10.8 7 5.3 43
tPLZ 5.9 5.2 8.8 10.4 7 5.3 43
UNIT fmax : MHz other: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16651
16-BIT BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE

INPUTS DATA VO t
OEAB OEBA CLKAB CLKBA SAB SBA | Al-A8 B1-88 | CPERATION OR FUNCTION

L H L L X X Input Input Isolation

L H 1 t X X Input Input Store A and B data

X H t L X X Input Unspecifiedt Store A, hold B

H H t 1 Xt X Input Output Store A in both registers

L X L t X X Unspecifiedf Input Hold A, store B

L L t t X Xt Output Input Store B in both registers

L L X X X L Output Input Real-time B data to A bus

L L X L X H Output Input Store B data to A bus

H H X X L X Input Output Real-time A data to B bus

H H L X H X Input Output Store A data to B bus
Store A data to B bus and

H L L L H H Output Output Store B data to A bus

+ The data-output functions may be enabled or disabled by a variety of level combinations at OEAB or OEBA. Data-input functions are
always enablec , data at the bus terminals is stored on every low-to-high transition of the clock inputs.

+ Select contr ; clocks can occur simultaneously.
Select control = H; clocks must be staggered to load both registers.

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ACT UNIT
lcc MAX 0.08 mA
lon MAX -24 mA
lou MAX 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ACT
fmax MIN 90
tw Pulse duration [CLKAB or CLKBA high or low MIN 5.5
tsu Setup time A before CLKAB * or B before CLKBA * MIN 5.3
tn Hold time A after CLKAB * or B after CLKBA * MIN !
tPLH 1.3
AorB BorA MAX
tPHL 11.9
tPLH 13.7
CLKAB or CLKBA AorB MAX
tPHL 13.6
tPLH 17.3
SAB or SBA AorB MAX
tPHL 17.8
—_ 12.
kel OEBA A MAX s
tPzL 13.9
—_ 10.!
oz OEBA A MAX 06
tPLz 10.8
tPzH OEAB B MAX 11.9
tPzL 13.5
tPHZ 11.4
OEAB B MAX
tPLz 11.6

UNIT  fmax : MHz other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16652
16-BIT BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

Logic Diagram
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FUNCTION TABLE

INPUTS DATA Vot
OEAB OEBA CLKABCLKBA SAB SBA | A1THRUAS BiTHRUB8 | OPERATION OR FUNCTION

L H HorL HorL X X Input Input Isolation

L H t t X X Input Input Store A and B data

X H HorL X X Input Unspecified Store A, hold B

H H * Xt X Input Output Store A in both registers

L X HorL t X X Unspecified Input Hold A, store B

L L t t X Xt Output Input Store B in both registers

L L X X X L Output Input Real-time B data to A bus

L L X HorL X H Output Input Stored B data to A bus

H H X X L X Input Output Real-time A data to B bus

H H HorL X H X Input Output Store A data to B bus
Stored A data to B bus and

H L HorL HorL H H Output Output stored B data A bus

1 The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs.
Data input functions are always enabled; i.e., data at the bus pins is stored on every low-to-high transition of the clock

inputs.

1 Select control = L; clocks can occur simultaneously.
Select control = H; clocks must be staggered in order to load both registers.

RECOMMENDED OPERATING CONDITIONS

PARAMETER maxormin | AT | WP | ac | act | SR | uniT
Tco MAX 32 5 | 008 | 0.08 | 002 | mA
Ton MAX 32 | B2 | 24 | 24 | 24 | mA
oo MAX 6 | o4 | 24 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT oUTPUT maxormiN | AT | MTH | ac | acT L‘Q\C/H
o MIN 125 | 150 | 9 | 90 | 150
tw Pulse duration [CLKAB or CLKBA high or low MIN 43 33 5 5.5 33
. A before CLKAB " or B before CLKBA *, high MIN 3 1.2 4.5 4.5 3
tsu Setup time
A before CLKAB " or B before CLKBA *, low MIN 3 2 4.5 4.5 3
. A after CLKAB " or B after CLKBA *, high MIN 0 0.5 0 1 0.2
th Hold time
A after CLKAB " or B after CLKBA ", low MIN 0 0.5 0 1 0.2
C 19 | 42 | 122 | 123 | 64
o CLKAB o CLKBA AorB MAX
tor a7 | 42 | 123 | 123 | 64
1 . . . .| .
L AoE Born Ax 39 | 34 | 99 | 105 | 63
tor a5 | 34 | 102 | 116 | 63
C 5 | 45 | 138 | 16 | 74
o SAB or SBA AorB MAX
tor 5 | 45 | 138 | 169 | 74
C — 5 | 43 | 107 | 117 | 63
i OEBA A MAX
Cn 53 | 43 | 132 | 134 | 63
C — 19 | 56 | 88 | 95 | 62
i OEBA A MAX
vz 1 | 54 | 87 | 92 | 62
C 12 | 42 | 105 | 108 | 63
i 0EAB B MAX
Cn a5 | 42 | 13 | 124 | 63
C 59 | 55 | 8 | 105 | 62
i 0EAB B MAX
vz 52 | 55 | 78 | 99 | 62

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16657
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS AND 3-STATE OUTPUTS

Logic Diagram

7R

OE
Al

A2

w
)

A3

w
@

A4

o
&

A5

A6

o
k-3

A7

o
S

A8

o
®

T

<a€€€€€€€ﬂé§ﬂ

ODD/EVEN [~ PARITY

ERR
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FUNCTION TABLE

(each 8-bit section)

NUMBER OF AOR B INPUTS INPUT/OUTPUT | OUTPUTS |
INPUTS THAT ARE HIGH | O T/R_ODD/EVEN PARTY | ERR_OUTPUT MODE
L H H H z Transmit
L H L L z Transmit
LoL H H H Receive
0.2,4.6,8 LoL H L L Receive
L L L H L Receive
L L L L H Receive
L H H L Z Transmit
L H L H z Transmit
L L H H L Receive
13,57 LoL H L H Receive
L L L H H Receive
L L L L L Receive
Don't care H X X Z Z Z
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAXorMIN | ABT | ACT | UNIT
Icc MAX 36 | 008 | mA
on MAX 32 | 24 | mA
o, MAX 6 | 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | ABT | ACT
E a1 | 107
o AorB BorA MAX
tPHL 4.3 10.6
L AorB PARITY MAX 67 | 143
tPHL 6.1 14.3
E p— — 67 | 137
o 0D / EVEN PARITY, ERR MAX
tPHL 6.1 14.1
tPLH B TR MAX 6.7 14.6
tPHL 6.1 14.7
E — 57 | 138
o PARITY ERR MAX
tPHL 6.1 14.2
E — ] }
i OF AorB MAX 56 | 113
tPzL 6 13
E — 54 | 112
i OF AorB MAX
tPLz 4.3 10.5
E — — 56 | 113
i OF PARITY, ERR MAX
tPzL 6 13
r — — 54 | 112
i OF PARITY, ERR MAX
tPLz 4.3 10.5
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16721

20-BIT FLIP-FLOP WITH 3-STATE OUTPUTS

Logic Diagram

29
CLKEN CE .
—>cC1
55
D1 1D
v v
To 19 Other Channels
FUNCTION TABLE
(each filp-flop)
INPUTS OUTPUT
OE CLKEN CLK D Q
L H X H Qo
L L t H H
L L t L L
L L L X Qo
H X X X Z
RECOMMENDED OPERATING CONDITIONS
PARAMETER maXormin | ALKEH | uniT
Icc MAX 0.04 | mA
ToH MAX 24 | mA
o MAX 2 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or min | ALKCH
fmax MIN 150
tw Pulse duration |CLK high or low MIN 33
Data before CLK * MIN 3.1
tsu Setup time
! CLKEN before CLK * MIN 2.7
! Data after CLK " MIN 0
th Hold time —
CLKEN after CLK * MIN 0
o CLK a MAX 48
tPHL 4.3
tPzH 3 Q MAX 4.8
tPzL 4.8
tPHZ o Q MAX 4.4
tPLz 4.4
UNIT fmax: MHz other:ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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22-BIT FLIP-FLOP WITH 3-STATE OUTPUTS

Logic Diagram

33
CLKEN CE p
*—> C1
63
D1 1D
v v
To 21 Other Channels
FUNCTION TABLE
(each filp-flop)
INPUTS ouTPUT
OE TCLKEN CLK D Q
L H X X Qo
L L 1 H H
L L ' L L
L L LoH X Qo
H X X X z
RECOMMENDED OPERATING CONDITIONS
PARAMETER maxormiN | AYE | uNIT
lcc MAX 0.04 mA
lon MAX -12 mA
lou MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT mAXorMIN | AYE
fmax MIN 150
tw Pulse duration  [CLK high or low MIN 2.8
. Data before CLK MIN 2.5
tsu Setup time
’ TLKEN before CLK MIN 14
" Data after CLK MIN 0
th Hold time —
CLKEN after CLK MIN 12
tPLH 2.6
CLK Q MAX
tPHL 2.6
tPZH OF a MAX 43
tPzL 43
— .4
Liia OF a MAX s
tPLZ 3.4

UNIT fmax : MHz other : ns

[e]]

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16820 Logic Diagram

10-BIT EDGE-TRIGGERD D-TYPE FLIP-FLOPS 1ﬁ14%

WITH DUAL OUTPUTS __ 8
20E C{> L
56
CLK
> Cc1
55
D1 1D
v oy
To Nine Other Channels
FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OEnt CLK D Qnt
L TH H
L * L L
L L X Qo
H X X Z
tn=1,2
RECOMMENDED OPERATING CONDITIONS
PARAMETER maXormin | ALYTH | yniT
lcc MAX 0.04 mA
loH MAX -24 mA
lou MAX 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or MIN | ALYCH
fmax MIN 150
tw Pulse duration  CLK high or low MIN 33
tsu Setup time Data before CLK * MIN 14
tn Hold time Data after CLK * MIN !
tPLH LK Q MAX 4.8
PHL 4.8
tPZH o Q MAX 5
tPzL 5
tPHZ o Q MAX 4.5
tPLz 4.5

UNIT fmax: MHz other : ns

602 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




16821 Logic Diagram
1
20-BIT BUS INTERFACE FLIP-FLOPS 108 >

WITH 3-STATE OUTPUTS
1CLK %

One of Ten >

Channels‘ L c1 )
55 1Q1

To Nine Other Channels

__ 28
20E
29
2CLK

One of Ten \
Ch: !
FUNCTION TABLE annets & b o
(each flip-flop) 42 15
2Q1
INPUTS OUTPUT 2D1 1D
OE CLK D Q
L t H H
L t L L
L L X Qo
H X X Z v v
To Nine Other Channels
RECOMMENDED OPERATING CONDITIONS
PARAMETER mMaAXormiN | aBT |ALYTH | agT | ALKCHT ynir
Icc MAX 89 5 0.08 0.04 mA
loH MAX -32 -32 -24 24 mA
lou MAX 64 64 24 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAXorMIN | AT |ALYTH | “agT | ALYCH
fmax MIN 150 150 70 150
tw Pulse duration |CLK high or low MIN 3.3 15 7 3.3
. Data before CLK *, low MIN 1.8 1.5 7.5 3.4
tsu Setup time
Data before CLK *, high MIN 1.8 15 1.5 3.4
o Hold time Data after CLK ", high MIN 1.3 1 0.5 0
Data after CLK *, low MIN 1.3 1 0.5 0
tPLH CLK Q MAX 6.1 3.5 13.4 45
tPHL 5.4 35 14 45
tpzH o a MAX 5.7 41 1.9 [ 51
Pz 5.6 3.6 14.7 5.1
tPHZ o Q MAX 6.5 4.8 10.7 4.6
Pz 7.1 4.8 10 4.6
UNIT fmax: MHz other:ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 603

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16823

18-BIT EDGE-TRIGGERD
D-TYPE FLIP-FLOPS

Logic Diagram

WITH DUAL OUTPUTS
T
1CLKEN —c{> CE
+—1R
56
1CLK l|> B>c1
54
1D1 1D
Yy vy
To Eight Other Channels
__ 27
20E
___ 28
2CLR —%
30
2CLKEN —c{> CE
+—r
FUNCTION TABLE 20LK N -
(each 9-bit filp-flop) 2 |V
INPUTS OUTPUT 201 1D
OF CIR CLKEN CLK__ D Q
L L X X X L y vy
L H L t H H
L H L t L L
L H L L X Qo To Eight Other Channels
L H H X X Qg
H X X X X Y4
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAXorMIN | ABT | ABTH | AC | AcT |ALYTH| uniT
cc MAX 80 | 80 | 0.08 | 0.08 | 004 | mA
Ton MAX 32 | 32 | 24 | 24 | 24 | mA
oL MAX 64 | 64 | 24 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXorMIN | ABT | ABTH | AC | ACT A'-;’\f”
o MIN 150 | 150 | 115 | 90 | 150
' Puse duration |CLR law MIN 33 | 33 | 83 | 33 | 33
ul u 1
" CLK high or low MIN 33 | 33 | 44 | 55 | 33
CLR inactive MIN 1.6 1.6 0.6 0.5 0.8
i - MIN 7 | 17| 5 7 [
s Setup time Data high before CLK
Data low before CLK * MIN 1.7 1.7 5 7 13
TLKEN low before CLK * MIN 28 | 28 | 42 | 35 | 15
Data high after CLK * MIN 12 | 12 | 18 | 05 | 08
th Hold time Data low after CLK * MIN 1.2 1.2 1:3 0.5 0.5
TLKEN low after CLK * MIN 06 | 06 | 14 | 25 | 04
o o N A 58 | 68 | 12 | 121 | 45
tPHL 6 6 12.7 12.9 4.5
tPLH TR Q MAX - - = - 4.6
tH 61 | 67 | 11 | 125 | 46
1 — 5 5 . . X
vz o N A 49 | 49 | 97 | 107 | 48
[ 55 | 55 | 118 | 128 | 48
o — 61 | 61 | 93 | 103 | 45
i OF a MAX
Lz 87 | 87 | 86 | 94 | 45
UNIT fmax:MHz other:ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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16825

Logic Diagram

18-BIT BUS BUFFERS/DRIVERS yoET
WITH 3-STATE OUTPUTS — 56
10E2
1a1 =5 LI
To Eight Other Channels
___ 2
2081 22
___ 2
20E2
2a1 2 16 ov1
To Eight Other Channels
FUNCTION TABLE
(each 9-bit section)
INPUTS OUTPUT
OE1 OE2 A Y
L C L T
LoC H H
Ho X X z
X _H_ X z
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAXorMIN | ABT | ACT A'-;’VCH UNIT
Icc MAX 32 | 008 | 004 | mA
lon MAX -32 -24 -24 mA
lou MAX 64 24 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXorMIN | ABT | AcT |ALYCH
tPLH 3.9 10.5 3.4
A Y MAX
tPHL 4.4 10.3 3.4
tPzH — 6.1 1 4.7
0F Y MAX
tPzL 6 13.2 4.7
tPHZ — 6.9 11.5 45
0F Y MAX
7z 66 | 106 | 45
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16827

20-BIT BUS BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS

1
10ET
10E2 m

1A1 55

Logic Diagram

1Y1

28

20ET
20E2 m

b
2
v
To Nine Other Channels

281 22 l/l: 15 oy
v
To Nine Other Channels

FUNCTION TABLE

(each 10-bit section)

INPUTS OUTPUT
Ol o2 A v

L L L L

L L H H

H X X z

X H X Y4
RECOMMENDED OPERATING CONDITIONS

PARAMETER mAXorMIN | AT |ALTH | acT |ALYEH | ave | unim
[ MAX 32 5 | 008 | 004 | 004 | mA
Ton MAX 32 | 32 | 24 | 24 | 12 | mA
[ MAX 62 | 64 | 24 | 24 | 12 | mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT maxormiN | AT |ALYTH| acT |ALKCH] ave
1 K K
oL A . Ax 34 | 3 | 34 | 17
L 12 | 28 | 108 | 34 | 17
1 — .| . N )
vz o . A 56 | 39 | 117 | 47 | 51
oL 55 | 34 | 14 | 47 | 51
1 — .| . X 3 )
Pz o . A 56 | 58 | 124 | 45 | 47
v 61 | 46 | 115 | 45 | 47
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



16831
1-TO-4 ADDRESS REGISTER/DRIVER WITH 3-STATE OUTPUTS

Logic Diagram

v

To Eight Other Channels

FUNCTION TABLE
INPUTS OUTPUT
OE SEL CLK A
H X X X z
L H L L
L H X H H
L L * L L
L L t H H

RECOMMENDED OPERATING CONDITIONS

PARAMETER maxormin | ALKCH | g
lcc MAX 0.04 mA
loH MAX -24 mA
lou MAX 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or Min | ALYCH
fmax MIN 150
tw Pulse duration  [CLK high or low MIN 33
tsu Setup time A data before CLK * MIN 1.6
th Hold time A data after CLK * MIN 1.1
tPLH 3.6
A Y MAX
tPHL 3.6
tPLH 3.9
CLK Y MAX
tPHL 3.9
tPLH = 4.4
SEL Y MAX
tPHL 4.4
tPzH — 4.3
OE Y MAX
tPzL 4.3
tPHZ — 4.5
OE Y MAX
tPLz 4.5
UNIT fmax : MHz other: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 607

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16832

1-TO-4 ADDRESS REGISTER/DRIVER WITH 3-STATE OUTPUTS

Logic Diagram

o5 18 c{>
oz 7 c{> q
oLk 2 ll> > CLK
m L ll> T o o«h
ELC%

v v v

To Six Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUT
OE SEL CLK A
H X X X z
L H X L L
L H X H H
L L t L L
L L T H H

RECOMMENDED OPERATING CONDITIONS

PARAMETER maxormin | ALKCH ] g
Icc MAX 0.04 mA
low MAX -24 mA
lou MAX 24 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or Min | ALYCH
fmax MIN 150
tw Pulse duration |CLK high or low MIN 33
tsu Setup time A data before CLK * MIN 1.6
tn Hold time A data after CLK * MIN 1.1
tPLH A MAX 3.6
tPHL 3.6
tPLH CLK MAX 3.9
tPHL 3.9
tPLH SEC MAX 4.4
tPHL 1.4
tPZH o MAX 4.3
tPzL 4.3
tPHZ o MAX 4.5
tPLz 4.5

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

Logic Diagram

1A1-1A8 <« 8x> s
v «> 1B1-1B8
— En
> v 8xd 8
— En
10EB8 ! %{>
54
10EA 36 @‘ 8 . 1PARITY
8
Y
1ERR
1cLK —2
1ClR 58
2A1-2A8 8 8x> s
v > 2B1-288
— En
> v 8xd s
— En
20EB —28 c{>

31
20EA —22 j:)* 2PARITY

2ERR
20tk 27
2CLR

610 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUT AND /O
BEE OFA GLR Ai Bit ==t FUNCTION
OEB OEA CLR CLK SOFH SOFH A B PARITY ERR
Odd L A data to B bus and
L H X X Even NA NA A H NA generate parity
Odd H B data to A bus and
H L H i NA Even B NA NA L check parity
X X L X X X X NA NA H Check error flag register
H Not X NC
L No X H "
HoOH 4 TT odd X z z z i Isolation§
H 1t Even L
Odd H A data to B bus and
L L X X Even NA NA A L NA generate inverted parity
NA = not applicable, NC = no change, X = don't care 4 Output states shown assume ERR was previousiy high.

+ Summation of high-level inputs includes PARITY along with Biinputs. ~ § In this mode, ERR (when clocked) shows inverted panrity of the A bus.

ERROE-FLAG FUNCTION TABLE
INTERNAL _ OUTPUT
INPUTS |10 DEVICE PRE-STATE | OUTPUT | £incTioN
CLR CLK | PONTP _ ERRpqt | 0

H T H H H
H t X L L Sample
H 1 L X L
L X X X H Clear
+ State of ERR before any changes at CLR, CLK, or point P
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN ABT ACT | UNIT
lcc MAX 36 0.08 mA
loH MAX -32 -24 mA
lou MAX 64 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ABT ACT
i 3 4
tw Pulse duration erow— MIN
CLR low - 4
A data before CLK *, A port 4.5 -
tsu Setup time A data before CLK *, CLR MIN 1 15
A data before CLK *, OEA 5 -
th Hold time A data after CLK ", A port or OEA MIN 0 0
tPLH 4.1 10.4
AorB BorA MAX
tPHL 4.3 10.7
tPLH 6.7 13.5
A PARITY MAX
tPHL 6.1 13.8
tPzH _ = 5.6 11.2
EB or OEA AorB MAX
tPzL 6 13
r — 4| 10
i OEB or OEA AorB MAX 5 08
tPLz 4.3 10.1
tPLH CLR — X i
CLK, CLR TRR MAX 4.6 15.8
tPHL CLK 3.9 11.6
tPLH _ 6.7 =
OEB PARITY MAX
tPHL 6.1 =
tPLH — 6.7 13.2
OEA PARITY MAX
tPHL 6.1 13.6
tPZH _ .7 I
OEB PARITY MAX 5 95
tPzL 6.5 10.7
tPHZ — 4.7 10.2
OEB PARITY MAX
tPLz 4.1 9.7
tPZH —_ .7 =
OEA PARITY MAX 5
tPzL 6.5 =
tPHZ —_ 4.7 =
OEA PARITY MAX
Pz 41 =
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 611

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16834

16-BIT UNIVERSAL BUS DRIVER

WITH 3-STATE OUTPUTS

Logic Diagram

a1 -4 ll> 1D
c1
—>CLK
v
FUNCTION TABLE To 17 Other Channels
INPUTS OUTPUT
OE LE CLK A
H X X X z
L L X L L
L L X H H
L H t L L
L H t H H
L H H X Yot
L H L X Yot
1 Output level before the indicated steady-state
input conditions were established, provided that
CLK is high before LE goes high
+ Output level before the indicated steady-state
input conditions were established
RECOMMENDED OPERATING CONDITIONS
ALVC | AVC
PARAMETER MAX or MIN EM 3V UNIT
lcc MAX 0.04 0.04 mA
loH MAX -24 -12 mA
loL MAX 24 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT mAXormiN | ALC | AYC
fmax MIN 150 150
LE MIN 3.3 3.3
tw Pulse duration LE low
CLK high or low MIN 3.3 3.3
Data before CLK * MIN 17 0.7
tsu Setup time Data before LE *, CLK high MIN 19 1
Data before LE *, CLK low 15 1
A data after CLK " MIN 0.7 0.9
th Hold time Data after LE *, CLK high MIN 0.9 1.4
Data after LE *, CLK low 0.9 13
PLH 3.6 2.5
A MAX
PHL 3.6 2.5
tPLH —_ 4.9 4
LE MAX
PHL 4.9 4
PLH 4.6 3.1
CLK MAX
PHL 4.6 3.1
tPZH = 5 6.2
OE MAX
2L 5 6.2
tPHZ = 4.5 5.3
OE MAX
tPLz 4.5 5.3
UNIT fmax: MHz other: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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16835 Logic Diagram

3.3-V ABT 18-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

FUNCTION TABLE To 17 Other Channels
INPUTS OUTPUT

OE LE CLK A Y

H X X X z

L H X L L

L H X H H

L L t L L

L L t H H

L L H X Yot

L L L X Yot

+ Output level before the indicated steady-state
input conditions were established, provided that
CLK was high before LE went low.

+ Output level before the indicated steady-state
input conditions were established

RECOMMENDED OPERATING CONDITIONS

LVTH | ALVC |ALVCH| AVC
PARAMETER MAX or MIN v B EN 3V UNIT
lcc MAX 5 0.04 0.04 0.04 mA
lon MAX -32 -24 -24 -12 mA
lou MAX 64 24 24 12 mA

SWITCHING CHARACTERISTICS

LVTH | ALVC [ALVCH| AVC
PARAMETER INPUT OUTPUT MAX or MIN 3V 3V 3V 3V
fmax MIN 150 150 150 150
MIN 3.3 3.3 3.3 3.3
tw Pulse duration LE low
CLK high or low MIN 3.3 3.3 3.3 3.3
Data before CLK * MIN 2.1 1.7 1.7 0.7
tsu Setup time Data before LE ., CLK high MIN 23 15 15 0.8
Data before LE ., CLK low MIN 1.5 1 1 0.5
A data after CLK * MIN 1 0.7 0.7 13
th Hold time Data after LE ,, CLK high MIN 0.8 1.4 1.4 1.6
Data after LE ,, CLK low MIN 0.8 1.4 1.4 1.4
tPLH 3.7 3.6 3.6 25
A Y MAX
tPHL 3.7 3.6 3.6 25
tPLH 5.1 4.2 4.2 3.8
LE Y MAX
tPHL 5.1 4.2 4.2 3.8
tPLH 5.1 4.5 4.5 3.1
CLK Y MAX
tPHL 5.1 4.5 4.5 3.1
tPzH — 4.6 4.6 4.6 6.2
OE Y MAX
tPzL 4.6 4.6 4.6 6.2
tPHZ — 5.8 3.9 3.9 5.3
OE Y MAX
tPLz 5.8 3.9 3.9 5.3

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 613
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16841

20-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

Logic Diagram

15

2Q1

To Nine Other Channels

1oE ! o|> 20E 28
1Le %6 | 2e 2
c1 2 ct
55 42
1D1 1D 2D1 1D
v
To Nine Other Channels
FUNCTION TABLE
(each 10-bit latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X Z
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAXorMIN | ABT | AcT |ALYCH| uniT
cc MAX 89 | 008 | 004 | mA
on MAX 32 | 24 | 24 | mA
o, MAX 64 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | ABT | AcT |ALYCH
tw Pulse duration [LE high or low MIN 4 4 33
tsu Setup time Data before LE , MIN 1 15 1.1
i MIN 2 3 [
 Hold time Data after LE ., high
Data after LE ,, low MIN 2 45 1.1
1 R .
PLH D Q MAX 5 11.8 3.9
tPHL 5.1 12.2 3.9
o 127 | 43
i LE a MAX 5
PHL 5 12.7 43
o — 57 | 113 | 49
P oF a MAX
tPzL 5.6 13.7 4.9
o — 65 | 102 | 41
i oF a MAX 5
Lz 71 | 96 | 41
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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18-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

10E -2

Logic Diagram

20E 27

PRE S >

>

zﬁao;%_

>

S | 15201

1CR 2CLR LCD_
1LE % 2LE %
+—1S2
1 lct 3
101 34 1D — 1a1 201 22
R
v v -
To Eight Other Channels
FUNCTION TABLE
(each 9-bit latch)
INPUTS OUTPUT
PRE_CLR OE LE D Q
L X L X X H
H L L X X L
H H L H L L
H H L H H H
H H L L X Qo
X X H X X z
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAX or MIN | ABT | UNIT
lcc MAX 85 mA
lon MAX -32 | mA
lou MAX 64 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN | ABT
tw Pulse duration CLR low 33
PRE low MIN 33
LE high 3.3
tsu Setup time Data before LE ., high MIN 0.9
Data before LE ., low 0.6
th Hold time Data after LE , , high MIN 1.7
Data after LE , , low 18
E .
o D a vax |28 ]
tPHL 4.8
E .
i LE Q MAX i
tPHL 5.3
E .
i PRE Q MAX L
tPHL 5
E .
- TR a wax |24
tPHL 6
t .4
o oF a vax 4]
tpzL
E .
e oF a Max o]
tPLz 5.2
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

v

To Eight Other Channels

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16853
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

Logic Diagram

A1-A8 b 8x> s
v <> B1-B8
—EN
8x<
v 8 <
EN
OEB —4»—c{>
L
OEA 8 PARITY
8 L o<}
= MUX
1
Y 7
2k
1 —oPp
1
[ S—
& »—' >0— ERR
CLR
FUNCTION TABLE
INPUTS OUTPUT AND /Os
SER AEE AR Ai Bit === FUNCTION
OEB OFA CIR LE jocy soFH A B PARITY ERR}
Odd L A data to B bus and
L H X X Even NA NA A H NA generate parity
Odd H B data to A bus and
H L H L NA Even B NA NA L check parit
H L H H NA X X NA NA NC Store error flag
X X L H X X X NA NA H Clear error flag register
H H X NC
L H X H Isolation§
HoOH x| Lod X z z z H (parity check)
X L HEven L
Odd H A data to B bus and
L L X Even NA NA A L NA generate inverted parity
NA = not applicable, NC = no change, X = don't care
+ Summation of high-level inputs includes PARITY along with Bi inputs.
1 Output states shown assume ERR was previousiy hig
§ In this mode, ERR (when clocked) shows inverted panrity of the A bus,
ERROR-FLAG FUNCTION TABLE
INTERNAL
ﬂpu‘ri Topevice  OUTPUT | OUTPUT | cuncrion
CLR LE | POINTP  ERRpqf | ERR
L L h X h Pass
L X L
H L X L L Sample
H H H
L H X X H Clear
H H X h h Store

+ State of ERR before changes at CLR, LE, or point P
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RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ABT | UNIT
lcc MAX 40 mA
loH MAX -32 mA
lou MAX 64 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ABT
LE hi MIN .
tw Pulse duration ﬂ'gh or low 85
CLR low 4
" A, B and PARITY before LE . MIN 10
tsu Setup time = —
CLR before LE . 0
LE MIN
i Hold time A, B and PARITY after LE 0
CLR after LE . 0
tPLH 4.1
AorB BorA MAX
tPHL 4.3
tPLH — 71
Aor OE PARITY MAX
tPHL 1.2
tPLH CLR ERR MAX 5.7
E — .
il OE AorB MAX 58
L 6
t = .4
i OE AorB MAX 5
tPLz 4.3
1 — .7
il OE PARITY MAX 5
L 6.5
tPHZ — 4.7
OE PARITY MAX
tPLz 4.1
tPLH = —_— 4.8
LE ERR MAX
tPHL 4.9
tPLH — 1.2
A, B or PARITY ERR MAX
tPHL 1.4
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16861
20-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

1A1

10EBA i%
— 1
10EAB —o[>

55
R 4

v

g1
T

v

\_V_/

To Nine Other Channels

FUNCTION TABLE
(each 10-bit section)

INPUTS
| OEAB OEBA OPERATION
Latch A and B
L L A-8)
L H AtoB
H L BtoA
H H Isolation

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

1}72 1B1

20EBA A%

2A1 L{

0715 2B1

PARAMETER MAXorMIN | ACT | UNIT
e MAX 008 | mA
Ton MAX 2% | mA
Tor MAX 2 | mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT ouTPUT MAXorMIN | ACT
o AorB BorA MAX 104
tPHL ma
kil OEBA or OEAB AorB MAX 10
tPzL 127
iz OEBA or OEAB AorB MAX 107
tPLz 10
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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16863
18-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

Logic Diagram

10EBA % 20EBA ACH
10EAB 1—(& s 20EAB %
15

1A1 L{D P?\ 072 1B1 2A1 4240 Pl ——— 2B1

v v v v
To Nine Other Channels To Nine Other Channels

FUNCTION TABLE

(each 9-bit section)
|__INPUTS |
OEAB OEBA OPERATION
L B data to A bus
H A data to B bus
H Isolation

IrzT

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXorMiIN | ABT | AcT |ALYCH] yniT
oo MAX 32 | 008 | 004 | mA
Ton MAX 32 | 24 | 4 | mA
[ MAX B | 20 | 24 | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAXorMIN | ABT | AcT |ALCH
I 3.5 11.1 3.4
o AorB BorA MAX
tPHL 3.9 11.8 3.4
I _ 5.4 10.6 4.7
el OEBA or OEAB AorB MAX
tPzL 4.8 13.6 4.7
s [P — 6 11.6 4.2
aid OEBA or OEAB AorB MAX
tPLz 5 1" 4.2
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 619

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16901

18-BIT UNIVERSAL BUS TRANSCEIVER WITH PARITY GENERATORS/CHECKERS

Block Diagram

2
LEAB
1CLKENAB _1.32 2
2CLKENAB 3
CLKAB
_— 0
OEAB 3 |
OEBA
o . S
18 — €] - |-«—>—— 1B1-1B8
1A1-1A8 ; . 18-Bit 18 -
1APAR —<—>—  A-Port Storage g BPot | —¢>—— 1BPAR
61 Parity Parity 4 JERRA
—— 1ERRA
1ERRB Generate Generate
2a1-2a8 —<——| 2 and |<—»—— 2B1-2B8
28 Check Check 37
2APAR <> B Data 18 18-Bit 18 A Data |—¢—»—— 2BPAR
— 36 29 —
2ERRB ——<4—| Qp | Storage 2ERRA
[*]
34
ODD/EVEN i ? ]
— 31 Jy
SEL A 62
CLKBA
2 64,33 1CLKENBA
2CLKENBA
&3 LEBA
FUNCTION TABLE PARITY-ENABLE FUNCTION TABLE
INPUTS OUTPUT INPUTS
CLKENAB OEAB LEAB CLKAB A B OPERATION OR FUNCTION
X H X X X Z Parity is checked on port A and is generated on port B.
X L H X L L Parity is checked on port B and is generated on port A.
X L H X H H Parity is checked on port B and port A.
H L L X X Bot Parity is generated on port A and B if device is in FF mode.
L L L t L L Parity funcions are Qp datato B, Qg datato A
L L L t H H disabled; device acts as a Qp datato A
L L L L X Bot standard 18-bit registered Qp datato B
L L L H X Bo§ transceiver. Isolation

were established

went low

+ Output level before the indicated steady-state input conditions

§ Output level before the indicated steady-state input conditions
were established, provided that CLKAB was low before LEAB

PARITY FUNCTION TABLE

INPUTS

OUTPUTS

2 OFINPUTS X OF INPUTS

SEL OEBAOEAB ODD/EVEN 1" " Bi.Bs=H APAR BPAR | APAR ERRA BPAR ERRB
L H L L 0,2,4,6,8 N/A L NA|NA H L Z
L H L L 1,3,5,7 N/A L NA|NA L H Z
L H L L 0,2,4,6,8 N/A H NA | NA L L Z
L H L L 1,3,5.7 N/A H NA| NA H H Z
L L H L N/A 0,2,468 NA L L ZzZ NA H
L L H L N/A 1,3,57 NA L H Z NA L
L L H L N/A 0,2,468 NA H L z NA L
L L H L N/A 1,3,57 NA H H Z NA H
L H L H 0,2,4,6,8 N/A L NA|NA L H 2z
L H L H 1,3,5,7 N/A L NA|NA H L Z
L H L H 0,2,4,6,8 N/A H NA| NA H H Z
L H L H 1,3,5,7 N/A H NA | NA L L Z
L L H H N/A 0,2,468 NA L H Z NA L
L L H H N/A 1,3,5,7 NA L L zZ NA H
L L H H N/A 0,2,4,68 NA H H Z NA H
L L H H N/A 1,3,5.7 NA _H L zZ NA L
L H H L 0,2,4,6,8 0,24,68 L L Z H Z H
L H H L 1,3,57 1,3,57 L L z L z L
L H H L 0,2,4,6,8 02468 H H z L z L
L H H L 1,3,57 1,3,57 H H Z H Z H
L H H H 0,2,4,6,8 0,2468 L L zZ L z L
L H H H 1,3,5,7 1,3,57 L L Z H Z H
L H H H 0,2,4,6,8 02468 H H Z H Z H
L H H H 1,3,5,7 1,3,57 H H z Lz L
L L L L N/A N/A NA  NA | PEt Z PEt Z
L L L H N/A N/A NA NA | PO Z POt Z

+ Parity output is set to the level so that the specific bus side is set o even parity.
+ Parity output is set to the level so that the specific bus side is set to odd parity.

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



RECOMMENDED OPERATING CONDITIONS

LVCH |ALVCH
PARAMETER | MAXorMiN | LCH | ALVCH]
oo MAX 002 | 004 | mA
Ton MAX ERENED
o MAX % | 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXormin | HYEH | ALYCH
T MIN 125 | 125
CLK - NN 3 3
tw Pulse durat
lw Pulse duration £ hlgh MIN 3 3
A, APAR or B, BPAR before CLK MIN 25 | 17
tsu Setup time CLKEN before CLK = MIN 2.5 1.7
A, APAR or B, BPAR before LE , MIN 2 1.2
A, APAR or B, BPAR after CLK * NN 13 | 05
th Hold time CLKEN after CLK * MIN 1.5 0.7
A, APAR or B, BPAR after LE ., MIN 1.7 0.9
L AorB BorA MAX 54 | 44
tPHL 5.4 4.4
L AorB BPAR or APAR MAX 17 | 67
tPHL 1.1 6.7
L APAR or BPAR | BPAR or APAR MAX 57 | 47
tPHL 5.7 4.7
L APAR or BPAR | ERRA or ERRB MAX 85 | 15
tPHL 8.5 15
L 0DD/EVEN | ERRA or ERRB MAX 78 | 68
tPHL 7.8 6.8
C p— 75 | 65
o 0DD/EVEN | BPAR or APAR MAX
tPHL 15 6.5
L SEC BPAR or APAR MAX 61 | o1
tPHL 6.1 5.1
L CLKAB or CLKBA AorB MAX 61 | S
tPHL 6.1 5.1
L BPAR or APAR 66 | 56
o CLKAB or CLKBA | BPAR or APAR, MAX —
L CLKAB or CLKBA | BPAR or APAR MAX 81 | 171
tPHL parity generated 8.7 7.7
L CLKAB or CLKBA | ERRA or ERRB MAX 89 | 79
tPHL 8.9 7.9
L LEAB or LEBA AorB MAX 58 | 48
tPHL 5.8 4.8
L BPAR or APAR 63 | 53
tPHL LEAB or LEBA parity feedthrough MAX 6.3 5.3
L LEAB or LEBA | BPAR or APAR MAX g4 | 74
tPHL parity generated 8.4 7.4
L LEAB or LEBA | ERRA or ERRB MAX 85 | 15
tPHL 8.5 15
tPzH SERE  TEmE B, BPAR 6.3 5.3
= oEAB or OEBA | B, BRAR MAX —
tPHZ SERE  TEmE B, BPAR 5.9 4.9
s oEAB or OEBA | B, BRAR MAX —
kil OEAB or OEBA | ERRA or ERRB MAX 59 | 49
tPzL 5.9 4.9
Pz OEAB or OEBA | ERRA or ERRB MAX 67 | 57
tPLz 6.7 5.7
kil SEC ERRA or ERRB MAX 65 | 55
tPzL 6.5 5.5
B — p—— 59 | 49
e SEL ERRA or ERRB MAX
tPLz 5.9 4.9
UNIT fmax:MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16903

3.3-V12-BIT UNIVERSAL BUS DRIVER WITH PARITY CHECKER AND DUAL 3-STATE OUTPUTS

— 1

Logic Diagram

>
33 L
MODE
L5 12 1Y1-12Y1
(1A-12A)
1A-12A, 13 13 12
APA l'> 1¥2-12v2
13} | (1A-8A) 13 12} (1A-11A/YERREN, APAR)
" b a 11A/YERREN
CLKENH{> =
5 " APAR
9A-12A, APAR 5
( ) APARF
L D Q
Flip-FI
Flip-FI 10 L L
1t (1A-10A)
Parit %
arity [ | ) p YERR
Check b a XOR
=
0
PARV/O
PAROE&{>
FUNCTION TABLE PARITY FUNCTION
_ INPUTS OUTPUTS INPUTS oUTPUT
OE MODECLKEN CLK A | 1Ynt—8Ynt | 9Ynt—12Ynt — J— < OF INPUTS catad
T L T T H T OF PAROEf 11A/YERRENS PARVO [, 10a"_\ APAR| YERR
L L L t L L L L H L L 0246810 L H
L L H 1 H Yo H L H L L 1,3,5,7,9 L L
L L H t L Yo L L H L L 0246810 H L
I[ : § § !E [' T L H L L 1,8,5,7,9 H H
L H L H 0246810 L L
H X X X X z z L H L H o 13579 L H
tn=1,2 L H L H 0,246,810 H H
PARV/O FUNCTIONt L H L H 1,3579 H L
H X X X X X H
o S S TH S S
PAROE [ _1on=n APAR| PARVO £ When used as a single device, PAROE must b fied high.
d = § Valid after appropriate number of clock pulses have set internal register.
L 0246810 L L
L 1,857,9 L H
L 0,2,4,6,8,10 H H
L 1,3,5,7,9 H L
H X X V4

+ This table applies to the first device of a cascaded pair

of ALVCH16903 devices.
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RECOMMENDED OPERATING CONDITIONS

PARAMETER mAXor MIN | ALYEH | yniT
oo MAX 004 | mA
Ton MAX 24 | mA
oo MAX % | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT 0UTPUT MAX or MIN | ALYCH
fmax MIN 125
tw Pulse duration CLK * MIN 3

1A-12A before CLK *, resister mode MIN 1.45
1A-10A before CLK *, buffer mode MIN 4.4
APAR before CLK ", resister mode MIN 1.3
tsu Setup time APAR before CLK *, buffer mode MIN 3.1
PARI/0 before CLK *, both mode MIN 17
11A/YERREN before CLK *, buffer mode MIN 1.6
CLKEN before CLK *, resister mode MIN 2.2
1A-12A after CLK ", resister mode MIN 0.55
1A-10A after CLK *, buffer mode MIN 0.25
APAR after CLK ", resister mode MIN 0.7
 Hold time APAR after CLK *, buffer mode MIN 0.25
PARI/O before CLK *, resister mode MIN 0.4
PARI/0 before CLK ", buffer mode MIN 0.5
11A/YERREN after CLK *, buffer mode MIN 0.4
CLKEN after CLK ", resister mode MIN 0.4
Lt 3.8
o ffer mode A Y MAX
tPHL 3.8
L =Ty 4.4
" Both mode oLk VERR MAX
tpHL 44
Lt 6.6
" Both mode oLk PARI/ O MAX
tPHL 6.6
Lt 4.9
" Both mode MODE v MAX
tPHL 4.9
Lt 4.8
" Resister mode oLk v MAX
tPHL 4.6
t = 5.4
"2 Both mode oE ¥ MAX
oz 54
o SARGE 48
"2 Both mode PAROE PARI/ O MAX
tPzL 4.8
o 3 5
™2 Both mode oE ¥ MAX
tPLz 5
Lt —_ 3.8
™2 Both mode PAROE PARI/ O MAX
tPLz 3.8
L === 4
" Both mode oF VERR MAX
tPHL 4.2
UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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16952

16-BIT REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

1CLKENAB

Logic Diagram

>
1CLKAB 24%

10EBA L{D—‘

<
55
1

One of Eight
Channels L‘ CLE<:
5 52
1A1 < 1D
——pC1
»—| CE
1D l\
v v
To Seven Other Channels
2CLKENAB 2 4>

2CLKAB 274%

20EBA LcD—‘

i
30
< 28

One of Eight
C1 <3—
15 Channels L‘ CE |—¢ "
<J 1D
L+—>c1
»—|CE
1D l\

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

A

4

To Seven Other Channels

1CLKENBA
1CLKBA
10EAB

2CLKENBA
2CLKBA
20EAB

2B1



FUNCTION TABLE

INPUTS OUTPUT
CLKENAB CLKAB _OEAB A B
H X L X Bot
X L L X Bot
L t L L L
L t L H H
H X H X z

1 A-to-B data flow is shown; B-to-A data flow is similar
but uses CLKENBA, CLKBA, and OEBA.
tLevel of B before the indicated steady-state input
conditions were established.

RECOMMENDED OPERATING CONDITIONS

LVTH | LVCH |ALVCH
PARAMETER MAXorMIN | AT | ac | byiH | LGH JALKEHI yyir
Icc MAX 35 | 008 | 5 | 002 | 004 | mA
oH MAX 32 | 4 | 32 | 24 | 4 | mA
oL MAX 6 | 24 | 64 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXorMIN | ABT | Ac | LYTH | LVCH JALVCH
v | v | av
e MIN 50 | 75 | 150 | 150 | 150
TLKEN high 33
tw Pulse duration MIN
" CLK high or low 33 | 67 | 33 | 33 | 33
" Data before CLK 3.5 5 1.7 2.8 1.5
tsu Setup time MIN
L Sene TIKEN before CLK 3 | 65 | 2 | 14 | 1
. Data after CLK 1 1 0.8 0.5 0.8
th Hold time MIN
TLKEN after CLK i 0 04 | 18 | 11
tPLH 4.3 1.8 4.4 6.6 3.9
toH CLK AorB MAX a5 | 117 | 44 | 66 | 39
trzn [ — 16 | 112 | 49 | 66 | 44
o OEBA or OEAB AorB MAX - e e e
oz [ — 55 | 94 | 62 | 67 | 4
b OEBA or OEAB AorB MAX M

UNIT  fmax : MHz

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

other : ns
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25244

25-Q OCTAL BUS BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

@ High Output Drive Current

@ Distributed V¢ and GND Pins Minimize Noise

Logic Diagram

. . . 1A2
Generated by the Simultaneous Switching of
Outputs
P 1A3 4
1A4 6
20E
2A1 I/I: 7
i
op2 17 ‘[ 9
[
oz 15 l/‘[ 10
2A4 14 I/E 12
FUNCTION TABLE
(each buffer/driver)
INPUTS OUTPUT
OE A Y
L H H
L L L
H X z
RECOMMENDED OPERATING CONDITIONS
SN74 | SN64
PARAMETER MAX or MIN ser | sor | UNIT
Icc MAX 119 | 119 mA
lox MAX -80 -80 mA
o MAX 188 | 188 mA
SWITCHING CHARACTERISTICS
SN74 | SNe4
PARAMETER INPUT OUTPUT MAX or MIN scT | BCT
tPLH A MAX 5.5 5.5
tPHL 6 6.3
tPZH o MAX 9.3 9.7
tPzL 10.2 10.4
tPHZ o MAX 6.3 6.5
tPLz 8.4 9.5
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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25245

25-Q OCTAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

@ High Output Drive Current
@ Distributed V¢ and GND Pins Minimize Noise
Generated by the Simultaneous Switching of

Outputs
FUNCTION TABLE
INPUTS
OF DIR OPERATION
L L B data to A bus
L H A data to B bus
H X Isolation

RECOMMENDED OPERATING CONDITIONS

DIR

Al ———4

Logic Diagram

PARAMETER mAXorMiIN | SYP¢ | ABTH | unIT
lcc MAX 125 20 mA
low (A port) MAX -80 -80 mA
low (B port) MAX -3 -32 mA
lo (A port) MAX 188 188 mA
lo (B port) MAX 24 64 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT ouTPUT maXorMin | SNP4 | agTH
tPLH A B MAX 5.7 3.9
tPHL 1.2 4.3
tPLH B A MAX 5.5 3.9
tPHL 6.2 4.3
tPZH 3 A MAX 9.6 6.5
tPzL 10.3 6.8
tPHZ 3 A MAX 6.2 1.2
tPLz 8.3 6.4
tPZH 3 B MAX 8.9 6.5
tPzL 9.7 6.8
tPHZ 3 B MAX 6.9 1.2
tPLz 15 6.4
UNIT: ns

v v

To Seven Other Channels

>72351

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

627



628

25642

25-Q OCTAL BUS TRANSCEIVER

@ High Output Drive Current
@ Distributed V¢ and GND Pins Minimize Noise
Generated by the Simultaneous Switching of

Outputs

FUNCTION TABLE

INPUTS
OE_DR

OPERATION

X

L L | BdatatoAbus
L H A data to B bus
H

Isolation

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

PARAMETER MaxorMiN | SNT4 |yt
BCT

[ MAX 25 | mA
1ov (B port) MAX 3 | mA
oL (A port) MAX 188 | mA
oL (B port) MAX 2 | mA
Vor (A port MAX 55 | V
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAXor MiIN | ST
tPLH A MAX 6.2
tPHL 4
tPLH B MAX 6.3
tPHL 5.9
tPLH o MAX 11.6
tPHL 1.3
tPZH — 9.1

OF MAX

tzL 9.8
tPHZ o MAX 73
trLz 73
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

To Seven Other Channels




29821

Logic Diagram

= _1
10-BIT BUS-INTERFACE FLIP-FLOPS OE O[>
WITH 3-STATE OUTPUTS ok 1
L
@ 3-State Outputs B> c1
@ Data Flow-Through Pinout 1 -2 1D
To Nine Other Channels
FUNCTION TABLE
(each fllp-flop)
INPUTS OUTPUT
OE CLK D [e]
L TH H
L * L L
L HorL X Qo
H X X Z
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAXorMIN | ALs | SR | uniT
lcc MAX 115 35 mA
lon MAX -24 -24 mA
lou MAX 48 48 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS SB’\gT4
fmax 125
tw Pulse duration |CLK high or low MIN 7 7
tsu Setup time Data before CLK * MIN 4 7
th Hold time Data after CLK * MIN 2 1
PLH LK Q MAX 10 12
tPHL 10 10
E —
PZH 0F a MAX 14 12
tPzL 14 13
E —
PHZ 0F Q MAX 14 8
tPLz 12 8

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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29825
8-BIT BUS-INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

@ 3-State Outputs
@ Data Flow-Through Pinout

Logic Diagram

OE1
— 2
OE2
— 2
OE3 3
CLR "%%
CLKEN 14
b
22
13 —R — 1Q
CLK
3 P c1
1D 1D
vy v v
To Seven Other Channels
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS OUTPUT SN
OEt CLR CLKEN CLK D Q PARAMETER MAX or MIN BCZ? UNIT
L L X X X L
T f oo MAX W0 | wA
L H H HorL X Qo lon MAX -24 mA
h X X X X Z Toc MAX 8 | mA
$OE=H if any of the output-enable inputs is high.
OE=L if all of the output-enable inputs are low.
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or MIN SB’\(‘27'I'4
fmax MIN 125
- [CK low MIN 4
Pul
 Pulse duration ey or Tow MIN 7
Before CLK ", data high MIN 6
50 Setup time Before CLK ", data low MIN 35
v Sete TR MIN [
CLKEN before CLK * MIN 8
After CLK ", data high MIN 1.5
th Hold time After CLK ", data low MIN 0
CLKEN after CLK * MIN 0.5
tPLH 9
CLK Q MAX
PHL 8.4
tPHL CLR Q MAX 9.5
—_ 10..
ki OE Q MAX 03
tPzL 10.2
ki 0E Q MAX $
tPLz 8.2

UNIT  fmax : MHz other : ns

630 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




29827 Logic Diagram

10-BIT BUFFERS AND BUS DRIVERS f o

WITH 3-STATE OUTPUTS oE2

@ pnp Inputs Reduce dc Loading a2 B
@ 3-State Outputs | l

@ Data Flow-Through Pinout
|

To Nine Other Channels

FUNCTION TABLE
INPUT OUTPUT
OE1 OE2 A Y
L L L L
L L H H
L X X z
H H X z
tn=12

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXormiN | ALs | SNP¢ | uniT
lcc MAX 40 40 mA
lon MAX -24 -24 mA
lou MAX 48 48 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN ALS SB’\::7T4
tPLH A v MAX 7 5.5
tPHL 1.5 1.5
tPZH oF v MAX 15 9.1
tPzL 15 12.8
tPHZ oF v MAX 17 8.8
tPLz 12 8.4

UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 631

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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29828

Logic Diagram

10-BIT BUFFERS AND BUS DRIVERS o 5
WITH 3-STATE OUTPUTS OF2
@ pnp Inputs Reduce dc Loading A 2 LI,
@ 3-State Outputs l
@ Data Flow-Through Pinout
To Nine Other Channels

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ALS UNIT
Icc MAX 40 mA
loH MAX -24 mA
lou MAX 48 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MIN ALS
tPLH 7

A Y MAX
tPHL 7.5
tPZH oE M MAX 15
tPzL 15
tPHZ = 17
OE Y MAX

tPLz 12
UNIT: ns

NOTICE : ALS IS NOT RECOMMENDED FOR NEW DESIGNS

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



29841 Logic Diagram
10-BIT BUS INTERFACE D-TYPE LATCHES oe ! >
WITH 3-STATE OUTPUTS
LE 13
@ 3-State Outputs
. b
@ Data Flow-Through Pinout L o1 »
2 i
1D 1D Q
v
To Nine Other Channels
FUNCTION TABLE
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X 4
RECOMMENDED OPERATING CONDITIONS
PARAMETER maxormin | ALs | SIS | uniT
lcc MAX 85 35 mA
lon MAX -24 -24 mA
lou MAX 48 48 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS SB’\ng‘
tw Pulse duration |LE high or low MIN 6 4
tsu Setup time Data beforeLE , MIN 25 2
" Data after LE ., high MIN 4.5 1.5
th Hold time
Data after LE ., low MIN 4.5 3.5
tPLH O8] JZ25]
D Q MAX
tPHL O8] 8.6
tPLH 12 8.6
LE Q MAX
tPHL 12 8.1
tPZH — 14 0]
E Q MAX
tPzL 0 14 12.8
tPHZ — 15 6.9
E Q MAX
tPLz 0 12 6.9
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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29843
9-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

@ 3-State Outputs
@ Data Flow-Through Pinout

Logic Diagram

o—|s
) c1 B 1a
1D 1D

To Eight Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUT
PRE CLR OE LE D Q
L X L X X H
H L L X X L
H H L H L L
H H L H H H
H H L L X Qo
X X H X X Z
RECOMMENDED OPERATING CONDITIONS
PARAMETER mAXormiN | S| uniT
lcc MAX 35 mA
lon MAX -24 mA
lou MAX 48 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN SB’\‘C7'I'4
PRE low 7
tw Pulse duration [CLR low MIN 5
LE high 4
i 15
tsu Setup time Dita beﬂf LE ., high or low MIN
PRE or CLR inactive 2
th Hold time Data after LE ., high or low MIN 3.5
tPLH 5 a MAX 8
tPHL 9
tPLH e a MAX 10
tPHL 10
tPLH PRE a MAX 12
tPHL 12
tPLH R a MAX 12
tPHL 12
tPZH oF Q MAX 15
tPzL 15
tPHZ oF a MAX 8
tPLz 8
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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29854
8-BIT TO 9-BIT PARITY BUS TRANSCEIVER

Logic Diagram

8x >

A1-A8 v B1-B8

(9]

8x<d

OEB

OEA D 8 PARITY
8
Mux

=1 =

-

L

CLR

636 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUT AND VO
A5ER OFA IR iE Ai Bit ERAT OPERATION
OEB OEA CLR LE SofHs S ofLs A B PARITY ERR}
Odd 5 H = N
L H X X Even NA NA A L NA A data to B bus and generate parity
H L X L NA g"e"n B NA NA T_‘ B data to A bus and check parity
H L H H NA X X NA NA N-1 Store error flag
X X L H X X X NA NA H Clear error-flag register
H H X NC
L H X H
H H X L Lodd X z z z L Isolation§
X L HEven H
L L X Odd NA NA A L NA A data to B bus anq generate inverted
Even H parity
NA = not applicable, NC = no change, X = don't care
+ Summation of high-level inputs includes PARITY along with Bi inputs.
+ Output states Shown assume ERR was previously high
§ In this mode, ERR, when enabled, shows inverted parity of the A bus.
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAXorMIN | ALs | SYRE | uniT
lcc MAX 100 80 mA
lon MAX -24 -24 mA
lou MAX 48 48 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ALS SB’\gT4
LE high MIN 10
tw Pulse duration ||| MIN 10 10
CLR low MIN 10 10
. Before LE ,, Bi and PARITY MIN 10 18
tsu Setup time —
Before LE ., CLR high MIN 15
t Hold time Bi and PARITY after LE , MIN 3 8
tPLH 8 8
AorB BorA MAX
tPHL 8 8
tPLH 15 15
A PARITY MAX
tPHL 18 15
tPZH _ 17 17
OEA or OEB AorB MAX
tPzL 17 19
tPHZ _ 1 1
OEA or OEB AorB MAX 5 5
tPLz 8 17
tPHL LE ERR MAX 12 9
tPLH CLR ERR MAX 12 15
tPLH — 17 15
OEA PARITY MAX
tPHL 19 16
tPLH . —_— 20 20
Bi/ PARITY ERR MAX
tPHL 20 15
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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29863

Logic Diagram

— 13 [ —
9-BIT BUS TRANSCEIVERS OEAB1 ED CE OEBA1
WITH 3-STATE OUTPUTS OEAB2 OEBA2

2 23
A1 B1
@ True Outputs
v v
FUNCTION TABLE -
INPUTS
OEAB1 OEAB2 OEBA1 OEBA2| OPERATION To Eight Other Channels
L L L L Latch A and B
L L H X
L L X H AtoB
H X L L
X H L L Bto A
H X H X
H X X H
X H X H Isolation
X H H X
RECOMMENDED OPERATING CONDITIONS
PARAMETER maAXorMiIN | ALs | ¢ | uniT
[ MAX 55 | 45 | mA
Ton MAX 20 | 20 | mA
o, MAX B | 48 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXorMIN | ALs | SNT$
ki AorB BorA MAX 8 5
tPHL 8 1.5
ki OEAB or DEBA AorB MAX 15 | 84
tPzL 15 12.6
iz OEAB or DEBA AorB MAX LA
tPLz 12 8.1
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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Logic Diagram

T [ —
9-BIT BUS TRANSCEIVERS ZuRTs DY (e
EAB2 EBAZ
WITH 3-STATE OUTPUTS o ) 2 o
A1 B1
@ Inverted Outputs
v v
FUNCTION TABLE -
INPUTS
OEAB1 OEAB2 OEBA1 OEBA2| OPERATION To Eight Other Channels
L L L L Latch A and B
L L H X n
L L X H AtoB
H X L L =
X H L L Bto A
H X H X
H X X H N
X X B ] sotion
X H H X
RECOMMENDED OPERATING CONDITIONS
PARAMETER mAXormiN | SR | uniT
[ MAX 5 | mA
Ton MAX 2 | mA
Tor MAX B | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAX orMIN | S
ki AorB BorA MAX 61
tPHL 4.8
ki OEAB or OEBA AorB MAX 8.4
tPzL 12.5
ki OEAB or OEBA AorB MAX 84
tPLz 8.2
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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32240
32-BIT BUFFER/DRIVER

6A4

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

M2

Logic Diagram

v

Y2

2Y3

2Y4

6Y1

6Y2

6Y3

Ll 6Y4

30E L%

3A1 54& 3Y1
3A2 L& 3y2
3A3 L& 3Y3
3A4 Fé F1 3Y4
4OE L%

4A1 L& G2 4aY1
4A2 L& G1 4Yy2
4A3 L& 4Y3
ans M2 4va
70E L%

7A1 NS;& N2 7Y1
7A2 NS‘& N1 7Y2
7A3 L& P2 7Y3
7A4 P6 P1 7Y4
oBE L%

8A1 L& 8Y1
8A2 L& 8Y2
PECI O I
8A4 5 T2 8Y4



FUNCTION TABLE

(each 4bit buffer/drirer)
INPUTS | QUTPUT
OE A Y
L H L
L L H
H X z

RECOMMENDED OPERATING CONDITIONS

PARAMETER | MAX or MIN | LVT |UNIT

Icc MAX 10 | mA

lon MAX -32 | mA

lou MAX 64 | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT ouTPUT MAX or MIN | LVT
tPLH MAX 3.5
tPHL A Y MAX 3.5
tPZH P MAX 4
tPzL OF Y MAX 4.4
tPHZ — MAX 45
tPLz O Y MAX 4.2
UNIT:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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32244

36-BIT BUFFER/DRIVER WITH 3-STATE OUTPUTS

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

Logic Diagram

— A
105%
A5 A2
1A1 1Y1
A6 Al
1A2 1Y2
we L le,
1A4 B6 B1 1Y4
ELC{F
2A1 L& 2Y1
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2A3 L& LLEPAVY
2A4 D6 D1 2Y4
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3A1 L& E2 3yY1
3A2 L& Et 3y2
P S
3A4 Fe all 3Y4
4EL%

4A1 (354& 4Y1
wo [Sla,,
4A3 HG;& H1 4Y3
4A4 HS H2 4Y4
7EL%

7A1 "154& N2 v
S N
7A3 L& P2 7Y3
7A4 Pe P1 7Y4
SEL%

8A1 L& R2 8Y1
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wr [T g,
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FUNCTION TABLE

INPUTS OUTPUT
OE A Y
L H H
L L L
H X z

RECOMMENDED OPERATING CONDITIONS

LVT [ LVTH [ALVTH| LVC | LVCH |ALVCH

PARAMETER MAX or MIN EN v e 3V 3V 3V UNIT
lcc MAX 10 10 5 0.02 0.02 0.04 mA
loH MAX -32 -32 -32 -24 -24 -24 mA
lou MAX 64 64 64 24 24 24 mA
SWITCHING CHARACTERISTICS

LVT | LVTH [ALVTH| LVC | LVCH |ALVCH

PARAMETER INPUT OUTPUT MAX or MIN 3V 3V 3V 3V 3V 3V
tPLH 3.2 3.2 24 4.1 4.1 3
tPHL A MAX 3.2 3.2 25 4.1 4.1 3
tPZH — 4 4 3.8 4.6 4.6 4.4
tpzL O MAX 4 4 29 4.6 4.6 4.4
tPHZ — 4.5 4.5 4.2 5.8 5.8 4.1
tPLz O MAX 4.2 4.2 3.6 5.8 5.8 4.1
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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32245
36-BIT BUS TRANSCEIVER WITH 3-STATE OUTPUTS

Logic Diagram

1DIR A3 2DIR H3
A4 —

b

b
0

H4 20F
> >
%—4& 1B1 %—4& 281
vy vy
To Seven Other Channels To Seven Other Channels
& 3oE & 4oE
b b
3A1 i{ 4A1 L
%—4& 3B1 %—4& 4B1
vv v v

\_V_/ \_V_/

To Seven Other Channels To Seven Other Channels

644 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE
(each 9-bit section)

INPUTS
OEF DIR OPERATION
L L B data to A bus
L H A data to B bus
H X Isolation

RECOMMENDED OPERATING CONDITIONS

WTH | Ve | LVCH [ALveH
PARAMETER MAXorMiN | ABTH | FYTH | LG | LVCH JALYCH] gy
Icc MAX 20 | 10 | 004 | 002 | 004 | mA
Ton MAX 32 | 32 | 24 | 24 | 24 | mA
[ MAX 6 | o4 | 240 | 24 | 24 | mA
SWITCHING CHARACTERISTICS
LVTH | LVC | LvCH |ALvCH
PARAMETER INPUT OUTPUT MAXor MIN | ABTH | LYTH | L | LYEH 1 ALY
tPLH 5 3.3 4 4 3
AorB BorA MAX
e o o 52 | 33 | 4 4 3
2 — 73 | 45 | 55 | 55 | 44
E BorA MAX
3 0 o 81 | 46 | 55 | 55 | 44
oz — 65 | 51 | 66 | 66 | 41
E BorA MAX
2 0 o 69 | 51 | 66 | 66 | 41
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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32316

16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS

OEC
SELC

CLKC
CLKENC
LEC

c1

OEB
SELB

CLKB
CLKENB
LEB

B1

OEA

SELA

CLKA
CLKENA
LEA

A1l

646

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

Logic Diagram

77 >
76 N
|
7 ll> B> cLK
73 4> c
75 N ce
|
52
24 D
25 N
|
2 l|> > cLK
28 4> c
26 N ce
|
32
78 >
79 ]l>
2 N > cLK
21 l/4> c
23 [l> ce

80

1 of 16 Channels




RECOMMENDED OPERATING CONDITIONS

FUNCTION TABLE
INPUTS
CLKENA CLKA _ LEA A | OuTPUT

X L X Qot

t L L L

t L H H

H L X Qot

L L X Qot

X H L L

X H H H

XX XX I

+ A-port register shown, B and C ports are similar but use
CLKENB, CLKENC, CLKB, CLKC, LEB, and LEC.

+Output level before the indicated steady-state input
conditions were established

A-PORT OUTPUT
7INPUTS OUTPUT A
OEA _SELA

H X z
L H Output of C register
L L Output of B register

B-PORT OUTPUT
7INPUTS OUTPUT B
OEB _SELB

H X z

L H Output of A register

L L Output of C register
C-PORT OUTPUT

| _INPUTS | rpuT ©
OEC _ SELC

H X z

L H Output of B register

L L | Output of A register

PARAMETER MAXor MIN | ABTH | UNIT
oo MAX 0 | mA
Ton MAX 32 | mA
oo MAX 5 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAXorMIN | ABTH
o MIN 150
—JLE high MIN 33
tw Pulse durat
w Fuise duration 1er high or low MIN 33
A, B, or C before CLK * MIN 24
tsu Setup time A or B before LE , MIN 2.1
TLKEN before CLK MIN 32
A, B, or C after CLK * MIN 12
th Hold time A or B after LE , MIN 2.1
TIKEN after CLK * MIN K
U ABorC C.B,or A MAX 81
tPHL 6.6
U SEL ABorC MAX 65
tPHL 6.5
U LE ABorC MAX 75
tPHL 6.9
U cLK ABorC MAX 75
tPHL 6.7
ki oF ABorC MAX 64
tPZL 6.8
ki oF ABorC MAX 8
tPLZ 6.1

UNIT  fmax : MHz

other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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32318
18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS

Logic Diagram

74 N Q
CLKC > CLK
|7

Lec -5 ll> LE

2
C15

SELB

N Q
CLKB > cLK
l/

LEB ll> LE

B1

—_— 78 :
OEA
79 N

SELA

\

22

Q
CLKA > CLK

\V4
\V4

23

LEA LE

80
Al 1 of 18 Channels
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FUNCTION TABLE

RECOMMENDED OPERATING CONDITIONS

STORAGEF
INPUTS
CLKA _ LEA A | outPut
T T L T
t L H H
H L X Qot
L L X Qot
X H L ¥
X H H H

1 A-port register shown, B and C ports are
similar but use CLKB, CLKC, LEB, and LEC.

+Outpu level befor the indicated steady-state
input conditions were established.

A-PORT OUTPUT

INPUTS
OEA  SELA OUTPUT A
H X z
L H Output of C register
L L Output of B register

B-PORT OUTPUT

INPUTS
OEB  SELB OUTPUT B
H X z
L H Output of A register
L L Output of C register

C-PORT OUTPUT

INPUTS
DEC  SELC OUTPUT C
H X z
L H Output of B register
L L Output of A register

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

PARAMETER MAXor MIN | ABTH | UNIT
e MAX % | mA
Ton MAX 32 | mA
o MAX 5 | mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAXorMIN | ABTH
e MIN 150
— [lEhigh MIN 33
tw Pulse durat
v Pulse duration e igh o low MIN 33
; MIN 24
o Setup time A, B, or C before CLK
A, B, or C before LE MIN 21
1 Hold time A, B, or C after CLK MIN 1.4
A, B, or C after LE MIN 21
L ABorC ¢, B, or A MAX 81
tPHL 6.6
L SEL ABorC MAX 65
tPHL 6.5
L LE ABorC MAX 75
tPHL 6.9
L CLK ABorC MAX 74
tPHL 6.7
ki oF ABorC MAX 68
tPzL 71
E — 52
i oF ABorC MAX
tPLZ 6

UNIT fmax : MHz other : ns
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32313

32-BIT TRANSPARENT D-TYPE LATCH WITH 3-STATE OUTPUTS

A3

A4
1LE

1D1 AS

— J3
30E

Ja
3LE

3D1 %5

650

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

1D

\_v_/

To Seven Other Channels

1D

\_v_/

To Seven Other Channels

Logic Diagram

1Q1

3Q1

20E
Ha
2LE

2D1 ES

— T3
40E

T4
4LE

4D1 NS

1D

\_v_/

To Seven Other Channels

1D

\_v_/

To Seven Other Channels

2Q1

4Q1



FUNCTION TABLE
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X Y4

RECOMMENDED OPERATING CONDITIONS

LVTH | ALVTH | LVCH
PARAMETER MAX or MIN 3v 3V 3V UNIT
lcc MAX 10 5 0.02 mA
lox MAX -32 -32 -24 mA
lou MAX 64 64 24 mA
SWITCHING CHARACTERISTICS
LVTH [ALVTH | LVCH
PARAMETER INPUT OUTPUT MAX or MIN 3V 3V 3V
tw Pulse duration, LE high or low MIN 3 1.5 3.3
tsu Setup time Data before LE ., data high MIN 1 1.4 1.7
u
’ Data before LE ., data low MIN 1 0.9 1.7
. Data after LE ., data high MIN 1 0.9 1.2
th Hold time
Data after LE ., data low MIN 1 1.4 1.2
LL . . .
PLH D a MAX 3.8 3.1 4.2
tPHL 3.6 3.3 4.2
LL . . )
PLH e a MAX 4.3 3.3 4.6
tPHL 4 3.5 4.6
tPZH — 43 4 4.7
OE Q MAX
tPZL 4.3 3.4 4.7
t = 3 .
i OE Q MAX 5 49 59
tPLz 4.7 4.5 5.9
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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32374
32-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP WITH 3-STATE OUTPUTS

Logic Diagram

— A3 __ H3
10E 20E
A4 H4
1CLK 2CLK
c1 A2 c1 E2
A5 1Q1 E5 2Q1
1D1 1D 2D1 1D
To Seven Other Channels To Seven Other Channels
— J3 — T3
30E 40E
Ja T4
3CLK 4CLK
c1 J2 c1 N2
J5 1 N5 4Q1
3D1 1D 3Q 4D1 1D Q
To Seven Other Channels To Seven Other Channels

652 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION

TABLE

(each flip-flop)

INPUTS OUTPUT
OE CLK D Q
L t H H
L t L L
L HorL X Qo
H X X z

RECOMMENDED OPERATING CONDITIONS

LVTH | ALVTH | LVCH [ALVCH
PARAMETER MAX or MIN 3V 3V 3V 3V UNIT
lcc MAX 10 5 0.02 0.04 mA
lon MAX -32 -32 -24 -24 mA
lou MAX 64 64 24 24 mA
SWITCHING CHARACTERISTICS
LVTH [ALVTH | LVCH [ALVCH
PARAMETER INPUT OUTPUT MAX or MIN 3V 3V 3V 3V
fmax 160 250 150 150
tw Pulse duration, CLK high or low MIN 3 1.5 33 33
. Data before CLK ", data high MIN 1.8 1 1.9 1.9
tsu Setup time
Data before CLK *, data low MIN 18 15 19 19
. Data after CLK ", data high MIN 0.8 0.5 1.1 0.5
th Hold time
Data after CLK *, data low MIN 0.8 1 1.1 0.5
LL . : . :
PLH CLK Q MAX 4.5 3.2 4.5 4.2
tPHL 4 3.2 4.5 4.2
LL —_ . . ) .
PZH E a MAX 4.5 3.8 4.6 4.8
tPzL 4.4 3.3 4.6 4.8
LL —_ 3 . 2
PHZ 0F a MAX 5 4.6 5.5 4.3
tPLz 4.6 4.2 5.5 4.3
UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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32501

36-BIT UNIVERSAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

Logic Diagram

10EAB —22 |'>
1cLkas —24 |'>
1Leas 22 |'>
1LeBA & |'>
1cikea —2 |'>
10EBAJ:4(%
A2 N
1A1 ’ 1D
1
c1
+—b> cLK
1D
c1|—
cLk<——4
v AR 24
To 17 Other Channels
20ea8 —=2 |'>
2cLKAB 2 |'>
2.eA8 2 |'>
2LEBA W2 |'>
2cLkBA —2 |'>
2055;\“4%
L2 N
2a1 9 1D
1
c1
$—b> cLK
1D
c1
s
v vy vy
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FUNCTION TABLET

INPUTS OUTPUT

OEAB LEAB CLKAB A B

L X X X z

H H X L L

H H X H H

H L t L L

H L + H H

H L H X Bot

H L L X Bo§

+ Ato-B data flow is shown: B-to-A flow is similar
but uses OEBA, LEBA, and CLKBA.

+ Outoput level before the indicated steady-state
input conditions were established

§ Output level before the indicated steady-state
input conditions were established, provided that
CLKAB was high before LEAB went low

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXor MIN | ABTH | ALKCH | yniT
Icc MAX 90 | 002 | mA
Ton MAX 32 | 4 | mA
lou MAX 64 24 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXor MIN | ABTH | ALYCH
e MIN 150 | 150
o Pulse duration |LEAB or LEBA high MIN 33 | 33
CLKAB or CLKBA high or low MIN 33 | 33
A before CLKAB MIN 35 | 17
! B before CLKBA * MIN 35 | 17
tsu Setup time
A before LEAB , or LEBA , CLK high MIN 1.6 1.5
A before LEAB , or LEBA , CLK low MIN 16 1
. A after CLKAB " or B after CLKBA * MIN 0 0.7
th Hold time
A after LEAB , or B after LEBA , MIN 16 1.4
L AorB BorA MAX 48 | 39
tPHL 5.4 3.9
kil LEAB or LEBA BorA MAX 53 | 46
tPzL 5.5 4.6
Pz CLKAB or CLKBA BorA MAX 53 | 49
tPLz 5.4 4.9
E ; y
il 0EAB B MAX 56 | 46
tPzL 6 4.6
E 59 | 5
i 0EAB B MAX
tPLZ 5.6 5
E J— 56 | 5
il OEBA A MAX
tPzL 6 5
E — 59 | 42
i OEBA A MAX
tPLz 5.6 4.2

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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32543
36-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

Logic Diagram
oEBR
cEsa Eg:)
1OEAE %

1LEAB M:)ﬁ )

92 L Cli|—e
1A1 <> \l 84
1D <>
—{C1 ]
1D |
v vy v
To 17 Other Channels
— 36
20EBA
2CEBA 35
2LEBA MD
20EAB 40
2CEAB M
— 39
2LEAB s
14 L ci|—e
2A1 <>
AN . 62

To 17 Other Channels

656 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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FUNCTION TABLE

INPUTS OUTPUT
CEAB LEAB OEAB A Y
H X X X z
X X H X z
L H L X Bot
L L L L L
L L L H H

+ A-to-B data flow is shoy
is the same that it uses.

wn: B-to-A flow conditions
CEBA, LEBA, and OEBA.

+ Outoput level before the indicated steady-state
input conditions were established

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ABTH | UNIT
Icc MAX 20 mA
lon MAX -32 mA
lou MAX 64 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT oUTPUT MAX or MIN ABTH
tw Pulse duration, LEAB or LEBA low MIN 33
. Data before LEAB " or LEBA * MIN 2.1
tsu Setup time — —
Data before CEAB ~or CEBA * MIN 1.7
. Data after LEAB " or LEBA * MIN 0.6
th Hold time — —
Data after CEAB " or CEBA * MIN 0.9
kil AorB BorA MAX 59
tPHL 5.7
kil 3 AorB MAX L)
PHL 6.6
kil [ AorB MAX 8
tPzL 8.8
ki [ AorB MAX 1
Lz 1.5
kil 3 AorB MAX 73
tPzL 8.1
t — 6.5
A OF AorB MAX
tPLZ 6.9
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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40103 Logic Diagram

8-STAGE SYNCHRONOUS DOWN COUNTERS |gl
13 _P7 |
12 P8 |
11 2]
104
7 P3
6 P2
5 P1
4 PO
I8 [lz[| & |
159 3 1 2
FUNCTION TABLE
CONTROL INPUTS
MR PL PE TE |PRESETMODE ACTION
L X X L Synchronous Inhibit Counter
X H X L Cownt Down
X X L L Preset On Next Positive Clock Transition
H L L L yr Preset sl
H L H L Clear to Maximum Count

RECOMMENDED OPERATING CONDITIONS

CD74|CD74
PARAMETER | MAX or MIN He | Het UNIT
lcc MAX 0.16 | 0.16 | mA
loH MAX -4 -4 mA
loL MAX 4 4 mA
SWITCHING CHARACTERISTICS
CD74 (CD74
PARAMETER INPUT OUTPUT MAX or MIN He | HeT
tw cp 50 53
PL MIN 38 63
MR 38 | 53
tsu P to CP 30 36
PE to CP MIN 22 | 30
TEto CP 45 | 60
th P to CP 5 5
TEto CP MIN 0 0
PEto CP 2 |2
1 TC 90 90
P cP TC MAX
PHL (Async Preset) 90 | 90
1 TC 90 95
P cP C MAX
PHL (Sync Preset) 90 95
PLH = = 60 75
TE TC MAX
PHL 60 75
PLH = = 83 | 102
PL TC MAX
PHL 83 | 102
PLH — = 83 83
MR TC MAX
PHL 83 83
UNIT:ns

658 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



162240
3.3-V ABT 16-BIT BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

@ SN74LVT162240, SN74LVTH162240: Output Ports Have Equivalent 22-Q Series Resistors

Logic Diagram

— 1 — 2
10E —% 30E Lc%
47 13
1A1 4& w1 3A1 364& 3Y1
1A2 464& 1Y2 3A2 354& 3Y2
1A3 4'44 ;: 5 13 3A3 4'33 ;: 16 3Y3
1A4 43 Ll 1v4 3A4 32 17 3Y4
e > oE 2>
2A1 414& 2Y1 4A1 304& 4aY1
2A2 404& o 2Y2 4A2 294& 2 4Y2
2A3 4'39 ;: 1 2Y3 4A3 4'27 ;: 2 4Y3
2A4 37 12 2Ya4 4A4 % L 4va
FUNCTION TABLE
INPUTS | OUTPUT
OE A
L H L
L L H
H X Z
RECOMMENDED OPERATING CONDITIONS
LvT LVTH
PARAMETER MAX or MIN 3V 3V UNIT
lcc MAX 5 5 mA
loH MAX -12 -12 mA
lou MAX 12 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT maxormin | LT LY
tPLH 4 4
A Y MAX
tPHL 4 4
tPzH A= 4.8 4.8
tPzL O Y MAX 47 47
tPHZ == 4.7 4.7
tPiz O Y MAX 4.5 4.5
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 659

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



162241

3.3-V ABT 16-BIT BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

Logic Diagram

10E 441 > 30E —'25 >——
»
1A1 474& 11 3A1 L& B a1
»
1A2 464& 1v2 3A2 L& 3v2
>
1A3 ‘"4& 5 ivs 3A3 Lg 3v3
180 2 & iva 3nq 2 LA
208 L[F ooE L%
>
2A1 4'“ ; 2v1 4a1 4'30 ;‘ ¥ v
>
40 9 29 20
2A2 2v2 an2 av2
>
2A3 L& 2v3 4A3 ”4& av3
284 37 2 ova ang 28 B ava
FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS OUTPUT LVTH
TOE, 40E 1A,4A| 1V,4Y PARAMETER maxormin | WP uniT
L H H
L L L
H X z lcc MAX 5 mA
lon MAX -12 mA
lou MAX 12 mA
INPUTS OUTPUT
20E,30E 2A,3A| 2Y,3Y
H H H
H L L
L X z SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT maxormi | HYTH
tPLH A M MAX 4.1
tPHL 4.1
L OF or OF Y MAX 49
tPzL 4.8
— 53
Lais OF or OF Y MAX
tPz 4.9

660

UNIT: ns
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162244

16-BIT BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

@ SN74ABT162244: Output Ports Have Equivalent 25-Q Series Resistors
@ SN74LVT162244A, LVTH162244: Output Ports Have Equivalent 22-Q2 Series Resistors
@ SN74ALVTH162244: Output Ports Have Equivalent 30-Q Series Resistors
@ SN74LVC162244A: Output Ports Have Equivalent 26-Q Series Resistors

@ SN74LVCH162244A: Output Ports Have Equivalent 26-€2 Series Resistors
@ SN74ALVCH162244: Output Ports Have Equivalent 26-Q Series Resistors

Logic Diagram

1&1—% 3&%
>
1A1 "74& 2 1y 3A1 L& B av1
>
46 3 35 14
1A2 1v2 3A2 3v2
»
1A3M4§ 5 1va 3A3334§ 16 3v3
1a4 28 5 1va a4 2 17_3va
4 — 24
2058—% 405—%
>
a1 8 30 19
2A1 2v1 4A1 a1
»
4 2 2
2A204§ ® av2 4A2 ggg 0 av2
»
2A3384§ LIPS 4A3 274& 22 4ys
2na 37 12 ava ang 28 2 ava
FUNCTION TABLE
(each 4-bit buffer) RECOMMENDED OPERATING CONDITIONS
INPUTS | ouTPUT
oE LVT | LVTH |ALVTH| LVC | LVCH |ALVCH
Y
oLE : Y PARAMETER MAXorMIN | BT | T | FRUR [ALTTR I LER LOOH AU | i
h )L( ; Icc MAX 30 5 5 5 | 002 | 002 | 0.04 | mA
Ton MAX 92 | 2 | 2 | 2 7 7 | 12 | mA
Tor MAX 72 72 72 72 72 72 7 | mA
SWITCHING CHARACTERISTICS
VT | LVTH [ALVTH| LVC | LVCH |ALVCH
PARAMETER INPUT 0UTPUT MAxormiN | BT | T | R [ALTH L LUSH AL
P 39 | 4 7 33 | 44 | 44 | 42
tPL A Y MAX 18 | 36 | 36 | 33 | 44 | 44 | 42
tpzn — 54 | 51 | 51 | 49 | 55 | 55 | 56
P2 O Y MAX 51 | 45 | 45 | 33 | 55 | 55 | 56
tpaz — 46 5 29 | 63 | 63 | 55
iz OE Y MAX 45 43 | 63 | 63 | 55
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.




162245

16-BIT TRANSCEIVER WITH 3-STATE OUTPUTS
@ SN74ABT162245, SN74ABTH162245: A-Port Outputs Have Equivalent 25-Q Series Resistors
@ SN74LVT162245A, SN74LVTH162245: A-Port Outputs Have Equivalent 22-Q Series Resistors

@ SN74ALVTH162245: A-Port Outputs Have Equivalent 30-Q Series Resistors
@ SN74LVCR162245: All Outputs Have Equivalent 26-Q Series Resistors

Logic Diagram

1DIR

w1 H._DF
2
>2’—4»7 1B1
A 4

\_v_/

To Seven Other Channels

662 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE
(each 8-bit section)

INPUTS

OE DIR OPERATION
L L B data to A bus
L H A data to B bus
H X Isolation

RECOMMENDED OPERATING CONDITIONS

LVT | LVTH [ALVTH | LVCR

PARAMETER MAX or MIN ABT | ABTH e v e kN UNIT
lcc MAX 32 32 5 5 5 0.02 mA
loH (A port) MAX -12 -12 -12 -12 -12 -12 mA
lon (B port) MAX -32 -32 -32 -32 -32 -12 mA
lot (A port) MAX 12 12 12 12 12 12 mA
loL (B port) MAX 64 64 64 64 64 12 mA
SWITCHING CHARACTERISTICS

LVT | LVTH [ALVTH | LVC

PARAMETER INPUT ouTPUT MAX or MIN ABT | ABTH BN 3V 3V 3V
tPLH 3.9 3.9 3.3 3.3 3.1 15
tPHL A B MAX 4.2 4.2 3.3 3.3 3 1.5
tPLH 4.6 4.6 4 4 3.7 1.5
tPHL B A MAX 5.1 5.1 3.4 3.4 3.4 1.5
tPzH — 6.3 6.3 4.6 4.6 3.8 9
tPzL O B MAX 6.4 6.4 4.6 4.6 3.4 9
tPHZ = 6.3 6.3 5.2 5.2 4.7 1.5
tPLz OF B MAX 5.2 5.2 5.1 5.1 4.8 1.5
tPzH = 71 71 5.3 5.3 4.7 9
tpzL O A MAX 7 7 5.1 5.1 3.9 9
tPHZ — 6.6 6.6 5.6 5.6 5 1.5
triz OE A MAX 5.7 5.7 5.5 5.5 4.9 15
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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162260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH WITH 3-STATE OUTPUTS

@ SN74ABTH162260: B-Port Outputs Have Equivalent 25-€2 Series Resistors
@ SN74ALVCH162260: B-Port Outputs Have Equivalent 26-Q2 Series Resistors

Logic Diagram

seL -2
> G1 'J c1
Al 8—4»—5 1 . 23
1
CcCil—o
6
1D
ci
1D
c
1D
v v v v v v A,

To 11 Other Channels

664 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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FUNCTION TABLE
BTO A (OEB = H)

INPUTS OUTPUT

1B 2B SEL LEIB LE2B OEA A

H X H H X L H

L X H H X L L

X X H L X L Ao

X H L X H L H

X L L X H L L

X X L X L L Ao

X X X X X _H z
ATO B (OEA=H)

INPUTS OUTPUTS
A_LEAIB LEA2B OE1B OE2B | 1B 2B
H H H L L H H
L H H L L LL
H H L L L H 2By
L H L L L L 2B
H L H L L 1By H
L L H L L 1By L
X L L L L 1By 2Bg
X X X H H z z
X X X L H | Acive 2z
X X X H L Z  Active
X X X L L | Active Active

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXorMIN | ABTH | ALKCH | yniT
lcc MAX 63 0.04 mA
lot (A port) MAX -32 -24 mA
lon (B port) MAX -32 -12 mA
lo. (A port) MAX 64 24 mA
loL (B port) MAX 12 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAXorMIN | ABTH [ALICH
fmax - 150
tw Pulse duration, LE1B, LE2B, LEA1B, or LEA2B high MIN 33 33
tsu Setup time, data before LE1B, LE2B, LEA1B, or LEA2B . MIN 1.5 1.1
th Hold time, data after LE1B, LE2B, LEA1B, or LEA2B , MIN 1 15
tPLH 6.1 4.9
tPHL A B MAX 7.1 4.9
tPLH 6 4.3
tPHL B A MAX 6.2 4.3
tPLH 6.3 4.4
tPHL L A MAX 5.8 4.4
tPLH 6.1 5
tPHL L B MAX 7.1 5
SEL (1B) 5.6 5.6
o SEL(28) A MAX 63 | 56
. SEL (1B) MAX 5 5.6
SEL (2B) 6.2 5.6
tPZH = 6.3 5.4
tPzL O A MAX 6.5 5.4
tPzH = 6.3 6
tPzL OE B MAX 8.2 6
tPHZ = 6.7 4.6
tPLz OE A MAX 5.2 4.6
tPHZ = 1.5 5.1
tPiz O B MAX 6.2 5.1

UNIT  fmax : MHz  other : ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 665
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



162268
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER WITH 3-STATE OUTPUTS

@ SN74ALVCH162268: B-Port Outputs Have Equivalent 26-Q Series Resistors

Logic Diagram

29
CLK

2
CLKENTB
Y
CLKENZB
30
CLKENAT
______ 55
CLKENA2 c{> P

—_ 1
OEA
CE

—1> C1

23
cr <4 1D 181

G1 }—4 CE
7 s—> C1
8 6
Al \l

1 1D 281
CE CcE
—r —> 1
1D 1D
CE
—> C1
1D

1 of 12 Channels
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FUNCTION TABLE

OUTPUT ENABLE
INPUTS OUTPUTS
CLK OEA OEB A 1B,2B
B H H z z
t H L Z  Active
t L H Active Z
? L L | Active Active

A-TO-B STORAGE (OEB = L)

INPUTS OUTPUTS

CLKENAT CLKENA2 CLK__ A 1B__2B
H H X X | 1Bot 2Bgt

L X t L [E

L X tH Ht X

X L t L X L

X L t _H X __H

+ Two CLK edges are needed to propagate data
+ Output level before the indicated steady-state input conditions
were established

B-TO-A STORAGE (OEA =)

INPUTS OUTPUT
CLKEN1B CLKEN2B CLK SEL 1B 2B A
H X X H X X Aot
X H X L X X Aot
L X t H H X L
L X t H L X H
X L t L X L L
X L t L X H H
+ Output level before the indicated steady-state input conditions were
establishec
RECOMMENDED OPERATING CONDITIONS
PARAMETER maxormin | ALKCH | gir
lcc MAX 0.04 mA
lon (A port) MAX -24 mA
loH (B port) MAX -12 mA
loL (A port) MAX 24 mA
loL (B port) MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or Min | ALYCH
fmax MIN 150
tw Pulse duration, CLK high or low MIN 3.3
A data before CLK * MIN 3.4
B data before CLK * MIN 1
" SEL before CLK * MIN 13
tsu Setup time
CLKENA1 or CLKENA2 before CLK * MIN 2.8
CLKENB1 or CLKENB2 before CLK * MIN 25
OF before CLK * MIN 32
th Hold time A data after CLK * MIN 0.2
B data after CLK * MIN 13
SEL after CLK * MIN 1
CLKENA1 or CLKENA? after CLK * MIN 0.4
CLKENB1 or CLKENB? after CLK * MIN 0.5
OE after CLK * MIN 0.2
B 5.4
A (1B) 4.8
tpd CLK A MAX 18
A (SEL) 5.8
B 6.1
ten CLK A MAX 51
B 5.9
tdis CLK A MAX 5
UNIT fmax : MHz other : ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 667

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



162280
16-BIT TO 32-BIT REGISTERED BUS EXCHANGER WITH BYTE MASKS AND 3-STATE OUTPUTS

@ SN74ALVCHG162280: A-Port Outputs Have Equivalent 50-Q Series Resistors
@ B-Port Outputs Have Equivalent 20-Q2 Series Resistors

Logic Diagram

cLk 22
o>
— 42
>
-~ HD
—cCi b
oiR -4 b
- jjj

1
1 of 16 Channels 9 1Bt

G1 ’
CE »
F{l *—p>Ci1 1 »—1> C1
2 - 1
a1 2 < 1D 1 1D 8 281

CE J
—Pci »—> C1
1D 1D
CE ’
> Ci
1D
vy v v v
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FUNCTION TABLE
A-TO-B STORAGE (OE = L, DIR = H)
INPUTS OUTPUTS
SEL CLK__A iB__28
H X X | 1Bot 2Bgt
L L B
L H HE X

+ Output level before indicated steady-state
input conditions were established
4 Two CLK edges are needed to propagate the

B-TO-A STORAGE (OE =L, DIR = L)

INPUTS OUTPUT
CLK SEL 1B 2B A
t H X L L§
1 H X H H§
t L L X L
1 L H X H

§ Two CLK edges are needed to propagate the
data. The data is loaded in the first register when
SEL is low and propagates to the second register
when SEL is high.

C-TO-D STORAGE (OE = L)

INPUTS OUTPUT

SEL CLK _C iD__2D
H X X | 1Bot 2Bot

Lt L L L

L 1 H Ht H

+ Output level before indicated steady-state
input conditions were establishe

4 Two CLK edges are needed to propagate the
data.

RECOMMENDED OPERATING CONDITIONS

OUTPUT ENABLE
INPUTS OUTPUT
CLK OE DR A 1B,2B 1D,2D
t H X z z z
1 L H Z  Active Active
1 L L | Acive Z  Active

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

PARAMETER maxor M [ALYEHE | ynir
Icc MAX 0.04 mA
loH (A to B) MAX 8 mA
loH (B to A) MAX 6 mA
lo. (A to B) MAX 8 mA
lou (B to A) MAX 6 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or MIN  [ALYEHE
fmax MIN 160
tw Pulse duration, CLK high or low MIN 2.3
A data before CLK , high or low MIN 1.4
B data before CLK , high or low MIN 2
tsu Setup time C data before CLK , high or low MIN 1.3
DIR before CLK , high or low MIN 2
SEL before CLK , high or low MIN 2
A data after CLK , high or low MIN 0.3
B data after CLK , high or low MIN 0.3
th Hold time C data after CLK , high or low MIN 0.3
DIR after CLK , high or low MIN 0.3
SEL after CLK_, high or low MIN 0.3
A 5
tod CLK B MAX 7.4
D 7.2
A 6.2
CLK B MAX 94
ten A 6
0E B MAX 95
D 7.9
A 6.4
CLK B MAX 78
tdis A 5
3 B MAX 7.6
D 6.7

UNIT fmax: MHz other:ns

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

669



162282
18-BIT TO 36-BIT REGISTERED BUS EXCHANGER WITH 3-STATE OUTPUTS

@ SN74ALVCHG162282: A-Port Outputs Have Equivalent 50-Q Series Resistors
@ B-Port Outputs Have Equivalent 20-Q2 Series Resistors

Logic Diagram

39

= 40

>
=P

CE

— Ci1
41

il

1 of 18 Channels

G1 >
CE
» &—>Ci 1 o—1> Cc1

4

a1 2 D f—] 7 1D
CE J
+—tct b ci
1D 1D
CE
i
1D
vw v v
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FUNCTION TABLE

A-TO-B STORAGE
(OE=L, DIR = H)

INPUTS OUTPUTS

SEL CLK A | 1B 2B
H X X [ 1BoT 28T
L 1 L |t L
L 1 H Hf  H

+ Output level before indicated steady-state
input conditions were established

+ Two CLK edges are needed to propagate

the data.

B-TO-A STORAGE

RECOMMENDED OPERATING CONDITIONS

(OE=L,DIR=L)
| INPUTS | OUTPUT
CLK SEL 1B 2B A
1 H X L L§
i H X H HS§
1 L L X L
1 L H X H

§ Two CLK edges are needed to propagate the data.
The data is loaded in the first register when SEL is
low_and proparates to the second register when
SEL is high.

OUTPUT ENABLE
INPUTS OUTPUTS

CLK OE DR A 1B,2B
B H X z z

1 L H z Active
1 L L |Actve Z

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

PARAMETER maxor i [ALYEHE | yiT
lec MAX 0.04 mA
lon (A to B) MAX 8 mA
loH (B to A) MAX 6 mA
loL (A to B) MAX 8 mA
lou (B to A) MAX 6 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT maXormin  |AHYCHE
fmax MIN 160
tw Pulse duration, CLK high or low MIN 23
A data before CLK MIN 1.5
MIN
tss Setup time B data before CLK 2
DIR before CLK MIN 2
SEL before CLK MIN 2
A data after CLK MIN 0.3
" B data after CLK MIN 0.3
th Hold time
DIR after CLK MIN 03
SEL after CLK MIN 03
4 CLK A MAX 5
" B 74
CLK A MAX 63
N B 9.4
en
— A 6
OE B MAX 95
CLK A MAX 64
B 7.8
tais — A :
OE MAX
B 1.6
UNIT  fmax : MHz other : ns

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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162334
16-BIT UNIVERSAL BUS DRIVER WITH 3-STATE OUTPUTS

@ SN74ALVC162334: Output Ports Have Equivalent 26-Q Series Resistors
@ SN74ALVCH162334: Output Port Has Equivalent 26-Q2 Series Resistors

Logic Diagram

®—> CLK
vy v

To 15 Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE

INPUTS OUTPUT

OE LE CLK A

H X X X z

L L X L L

L L X H H

L H t L L

L H t H H

L H LorH X Yot

1 Output level before the indicated steady-state

input conditions were established

RECOMMENDED OPERATING CONDITIONS

ALVC |ALVCH
PARAMETER MAX or MIN 3V 3V UNIT
lcc MAX 0.04 0.04 mA
lon MAX -12 -12 mA
lou MAX 12 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAX or MiN | ALTE | ALKCH
fmax MIN 150 150
tw Pulse duration LE low 3.3 3.3
CLK high or low MIN 3.3 3.3
Data before CLK * MIN 1.5 1.5
tsu Setup time Data before LE * CLK high MIN 1.3 13
Data before LE *CLK low MIN 1.2 1.2
Data after CLK * MIN 0.9 09
tn Hold time Data after LE *CLK high MIN 1.1 1.1
Data after LE *_CLK low MIN 1.1 1.1
A MAX 3.9 3.9
tpd LE Y 5 5
CLK MAX 4.9 4.9
ten 0E Y 5.4 5.4
tdis 0F Y MAX 5 5
UNIT fmax : MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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162344
1-BIT TO 4-BIT ADDRESS DRIVER WITH 3-STATE OUTPUTS

@ SN74ALVCH162344: Output Ports Have Equivalent 26-Q Series Resistors

Logic Diagram

oma 56 c{>
om -2 c{>

— 2

OE

;

OET 1—%
3 3
2 1m4 34 sm
» »
3 im2 33 2
n 8 » sa 38 »
5 B3 31 sp3
» »
5 184 30 spg

b b
9 2B1 41 6B1
» >
10 2B2 40 6B2
2A 14 'Y 6A 42 'Y
12 2B3 38 6B3
13 2B4 37 6B4
b
16 3B1 48 7B81
>
17 3B2 47 7B2
3A 15 > 7A 43
| 19 33 | 45 g3
>
| 20 ., | 44

4A

8A
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FUNCTION TABLE
INPUTS OUTPUT
OE A Bn
L H H
L L L
H X Z

RECOMMENDED OPERATING CONDITIONS

PARAMETER maxormin | ALKCH | yniT
lcc MAX 0.04 mA
lon MAX -12 mA
lou MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAX o MIN A'-S"VC"
tPLH 14
A MAX
tPHL 44
tPzH == 5.7
3 MAX
tPzL 5.7
tPHz — 4.5
(3 MAX
Pz 4.5
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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3.3-V ABT 16-BIT TRANSPARENT 10E
D-TYPE LATCHES 8
WITH 3-STATE OUTPUTS 1LE
D 47
@ SN74LVTH162373: Output Ports Have 101
Equivalent 22-Q Series Resistors
20E 24
2LE %
2D1 36
FUNCTION TABLE
(each 8-bit section)
INPUTS ouTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X z
RECOMMENDED OPERATING CONDITIONS
PARAMETER maxormin | WP uniT
lec MAX 5 mA
lon MAX -12 mA
lou MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT mAXormiN | HYPH
tw Pulse duration, LE high or low MIN 3
. Data before LE ., data high MIN 1
oo Setup time Data before LE ., data low MIN 1
 Hold time Data after LE , , data high MIN 1
Data after LE ., data low MIN 1
tPLH D Q MAX 4.6
PHL 4
tPLH 5.1
PHL L ¢ MAX 4.6
tPzH = 5.4
E Q MAX
tPzL 0 4.9
tPHZ 3 Q MAX 5.4
tPLz 5.1
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS

Logic Diagram

1D

\_V_/

To Seven Other Channels

1D

\_V_/

To Seven Other Channels

1Q1

2a1



162374

3.3-V ABT 16-BIT EDGE-TRIGGERED
D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

@ SN74LVTH162374: Output Ports Have
Equivalent 22-Q Series Resistors

@ SN74ALVCH162374: Qutput Ports Have
Equivalent 26-Q Series Resistors

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLK D Q
L *H H
L toL L
L L X Qo
H X X z

RECOMMENDED OPERATING CONDITIONS

Logic Diagram

10E
1oLk 28
>c1 2
1Q1
1D1 47 1D

To Seven Other Channels

To Seven Other Channels

LVTH | ALVCH
PARAMETER MAX or MIN 3V 3V UNIT
lcc MAX 5 0.04 mA
lon MAX -12 -12 mA
lo MAX 12 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAXormin | LYPH | ALYCH
fmax 160 150
tw Pulse duration, CLK high or low MIN 3 3.3
tsu Setup time Data before CLK ", data high MIN 1.8 1.9
! P Data before CLK *, data low MIN 1.8 1.9
. Data after CLK *, data high MIN 0.8 0.5
th Hold time
Data after CLK *, data low MIN 0.8 0.5
tPLH 5.3 4.6
tPHL CLK e MAX 4.9 4.6
tPzH — 5.6 5.2
tPzL O e MAX 4.9 5.2
tPHZ —_ 5.4 4.5
P OE a MAX 5 15

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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162460

4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

@ SN74ABTH162460: B-Port Outputs Have Equivalent 25-C2 Series Resistors

Logic Diagram

LEB4 24 N < 28 | EaB4

LeB3 -2 N N~ LTINS

LeB2-8 ll> v N <} 2 LEAB2
5

LEB1 %> 1 | EAB1

56

OEB1

@WEE

30 ——
°'-KENBA<{> —CEJiE OEB3
»— OEB4

seL1 -3t
! 14
s »% CE_SELO
CF:.«_< F CE_SEL1

-

LEBAHF

19

CLKENAB

(Flsos

cLkea -2 *C:E
CLKENAB Selector
CLKENBA L%
One of Four LE|-9 Yy 52
Channels D| 181
[ CLK]|
CE ‘{\/
Le|+ 51
o 1B2
CE[— - CLK
LK rM CE
D u — I
LE X CLK
CE
5 o+ 183
LE| -+ [ J
Foo-HHe —>
CE
L] LT
LE —
10 A\AAd LE
CLKAB oLk
CE
D
LE
— CLK
CE
—°EA§{> e
LE
— cLk
CE
1A12 e—1bp
LE
— cLk
CE
D
v v v v
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FUNCTION TABLE
A-TO-B OUTPUT ENABLE

A-TO-B STORAGE
(assuming OEB =L, OEBn =L)

_INPUTS | ouTPUT INPUTS OUTPUTS
OEB OEBn Bn CLKENAB CE_SEL1 CE_SELO CLKAB LEAB1 LEAB2 LEAB3 LEAB4| B1 B2 B3 B4
H H z X X X HorL H L L L A Ay Ap Ao
H L z X X X HorL H H H L A A A Ao
L H z L X X L L L L L Ao Ao Ao Ag
L L Active L L L B L L L L A Ay A Ag
Thot234 L L H + L L L L A A Ay A
L H L + L L L L A) Ag A Ag
L H H * L L L L Ag Ap Ag A
H X X 1 L L L L Ag Ay Ag__ Ag
B-TO-A STORAGE B-TO-A STORAGE
(after point P) (after point P)
INPUTS INPUTS OUTPUT
CLKENB CLKBA LEB1 LEB2 LEB3 LEB4 SEL1 SELO P CLKENBA CLKBA LEBA OEA B A
X X H L L L L L B1 X X X H X X
X X L H L L L H B2 X X H L L L
X X L L H L H L B3 X X H L H H
X X L L L H H H B4 H X L L X Aot
L L B1 L + L L L L
L H B2 L * L L H H
L + L L L L H oL B3 L L LoLox Aot
H H B4
L L Biot
L H B2ot
L L L L L L H L B3gt
H H Bdgt
1 Output level before the indicated steady-state input conditions were established
RECOMMENDED OPERATING CONDITIONS
PARAMETER | MAX or MIN [ ABTH | UNIT
lcc MAX 32 mA
lot (A port) MAX -32 mA
lok (B port) MAX -12 mA
loL (A port) MAX 64 mA
loL (B port) MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER MAX or MIN | ABTH PARAMETER INPUT OUTPUT | MAX or MIN | ABTH
MIN 6.5
fmax i 160 tPLH B A MAX
CLKAB high or low MIN 3.8 tPHL 6.5
CLKBA high or low MIN 4.5 tPZH fr— 5.6
OEA A MAX
tw Pulse duration [LEAB1, 2, 3 or 4 high MIN 2.8 tpzL 5.5
LEBA high MIN 2.8 tPHZ = 5.9
OEA A MAX
LEB1, 2, 3 or 4 high MIN 3 Lz 6.5
A bus MIN 25 tPLH 6.2
A B MAX
Before CLKAB * |CE_SEL0/1 MIN 3.2 tPHL 6.5
CLKENAB MIN 3.2 tPZH —_— 6.8
EB B MAX
Before LEAB1, 2,3, or 4 . A bus MIN 3.6 [ 6.3
B bus MIN 3.8 tPHZ = 6.2
—_— EB B MAX
CLKENB MIN 2.3 Lz 5.8
tsu Setup time Before CLKBA * |CLKENBA MIN 2.5 tPzH JE—_— 6.6
LEBT, 2,3 0r 4 MIN 4.3 [ OEB1, 2,34 B MAX 6.2
SEL0/1 MIN 45 tPHZ R 5.3
OEB1, 2,3, 4 B MAX
Before LEB1, 2,3, or4 , Bbus MIN 3.2 tpiz 4.9
B bus MIN 4 tPLH 1.4
LKBA A MAX
Before CLKBA * [LEB1,2, 3 or 4 MIN 4.4 tPHL ¢ 1.1
SELO/1 MIN 4.3 tPLH 6.5
A bus MIN 0.5 tPHL CLKAB 8 MAX 6.5
after CLKAB " [CE_SELO0/1 MIN 1.1 tPLH 5.8
LEBA A MAX
CLKENAB MIN 0.5 tPHL 5.8
after LEAB1, 2,3, 0r4 ., Abus MIN 12 PLH 6.2
B bus MIN 3 reery LEAB1, 2,3, 4 B MAX 5.2
th Hold time CLKENB MIN 1 tPLH 7.2
. LEBA1, 2,3, 4 A MAX
after CLKBA ™ IeTReNGA MIN i e HS 538
SELO/1 MIN 0 tPLH 1.5
SEL A MAX
after LEB1,2,3,0r4 , Bbus MIN 15 tPHL 6.9
fter CLKBA * B bus MIN 0.4 UNIT: ns
aer [SELort MIN 0.1

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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162500
18-BIT UNIVERSAL BUS TRANSCEIVER WITH 3-STATE OUTPUTS

@ SN74ABT162500: B-Port Outputs Have Equivalent 25-€2 Series Resistors

Logic Diagram

oeas — ll>
CIKAB —2> C{>
2 N
LEAB
1
28 N
LEBA
1%
— 30 c{>
CLKBA

OEBA L%

1D

»—> CLK

1D

CLK<}—o

&%7

To 17 Other Channels
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FUNCTION TABLE

INPUTS OUTPUT

OEAB _LEAB_CLKAB A B

L X X X z

H H X L L

H H X H H

H L i L L

H L i H H

H L H X Bot

H L L X Bo§

+Output level before the indicated steady-state input

conditions were established.

§Output level before the indicated steady-state input
conditions were established, provided that CLKAB

was low before LEAB went low.

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ABT | UNIT
lcc MAX 36 mA
ot (A port) MAX 32 | mA
lot (B port) MAX -12 mA
loL (A port) MAX 64 mA
loL (B port) MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ABT
fmax MIN 150
tw Pulse duration LEAB or LEBA hlgh. MIN 2.5
CLKAB or CLKBA high or low MIN 3
A before CLKAB . MIN 3.3
: B before CLKBA , MIN 33
tsu Setup time —
A before LEAB , or LEBA . CLK high MIN 1
A before LEAB , or LEBA , CLK low MIN 2.5
. A after CLKAB , or B after CLKBA . MIN 0
th Hold time
A after LEAB , or B after LEBA , MIN 2
L AorB BorA MAX 48
tPHL 5.7
Lt LEAB or LEBA BorA MAX 56
tPzL 5.9
L TIKAB or CIKEA | BorA MAX 59
tPLz 6
Lt 0EAB B MAX 53
tPzL 5.4
L 0EAB B MAX 6.5
Pz 5.8
J— 53
Lt OEBA A MAX
tPzL 5.4
J— 6.5
L3 OFBA A MAX
Pz 5.8

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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162501
18-BIT UNIVERSAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

@ SN74ABT162501: B-Port Outputs Have Equivalent 25-€2 Series Resistors

Logic Diagram

OEAB —! ll>
55
CLKAB l|>
2 N
LEAB
|
28 N
LEBA
-
30 N
CLKBA
-
OEBA Lc%
Al 34«—|> 1D
c1
»—> CLK
>
1D
c1
CLK<——
v L\ A A4
To 17 Other Channels
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FUNCTION TABLEt

INPUTS OUTPUT

OEAB LEAB CLKAB A Y

L X X X z

H H X L L

H H X H H

H L t L L

H L t H H

H L H X Bot

H L L X Bg§

t A-to-B data flow is shown: B-to-A flow is similar
but uses OEBA, LEBA, and CLKBA.

+ Output level before the indicated steady-state
input conditions were established, provided that
CLKAB was high before LEAB went low

§ Outoput level before the indicated steady-state
input conditions were established

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAX or MIN ABT UNIT
lcc MAX 36 mA
loH (A port) MAX -32 mA
loH (B port) MAX -12 mA
loL (A port) MAX 64 mA
loL (B port) MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ABT
fmax MIN 150
tw Pulse duration LEAB or LEBA high. MIN 3
CLKAB or CLKBA high or low MIN 3.3
A before CLKAB * MIN 43
" B before CLKBA * MIN 4.3
tsu Setup time -
A before LEAB , or LEBA ., CLK high MIN 2.5
A before LEAB , or LEBA . CLK low MIN 1
. A after CLKAB " or B after CLKBA * MIN 0
th Hold time
A after LEAB . or B after LEBA MIN 2
4.8
L AorB BorA MAX
tPHL 5.7
Lt LEAB or LEBA BorA MAX 56
tPzL 5.9
5.5
L3 CLKAB or CLKBA BorA MAX
tPLz 5.3
Lt 0EAB B MAX 53
tPzL 5.4
L3 0EAB B MAX 65
tpLz 5.8
L OEBA A MAX 538
tPzL 5.4
L OEBA A MAX 65
tPiz 5.8

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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162525
18-BIT REGSTERED BUS TRANSCEIVER WITH 3-STATE OUTPUTS

@ SN74ALVCH162525: B-Port Outputs Have Equivalent 26-Q Series Resistors

Logic Diagram
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FUNCTION TABLE
A-TO-B STORAGE(OEAB=L)

INPUTS OUTPUT
CLKNAB OLKAB A B

H X X Bot

L t L L

L t H H

1 Output level before the indicated steady-state
input condtions were established

B-TO-A STORAGE (OEBA =)

CLKENBA CLK2BA CLK1BA SEL
L t
L t
L t

L t

INPUTS OuTPUT
B
X X Aot
X H L L
X H H
t L oL Lt
D L H HE

+ Output level before the indicated steady-state input conditions

were established

+ Three CLK1BA edges and one CLK2BA edge are needed to
propagate data from B to A when SEL is low.

RECOMMENDED OPERATING CONDITIONS

PARAMETER maxormin | ALKEH | g
Icc MAX 004 | mA
lot (A port) MAX -24 mA
lo (B port) MAX -12 mA
loL (A port) MAX 24 mA
loL (B port) MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or Min | ALYCH
fmax MIN 150
tw Pulse duration, CLK high or low MIN 3
A data before CLKAB * MIN 1.3
B data before CLK2BA * MIN 1.7
B data before CLK1BA * MIN 1.1
tsu Setup time SEL before CLK2BA * MIN 33
CIKENAB before CLKAB MIN 16
CLKENBA before CLKIBA MIN 2.1
CIKENBA before CLK2BA * MIN 22
A data after CLKAB * MIN 0.9
B data after CLK2BA * MIN 0.6
B data after CLK1BA * MIN 1
th Hold time SEL after CLK2BA * MIN 0.1
CLKENAB after CLKAB * MIN 03
CIKENBA after CLKIBA * MIN 0.1
CLKENBA after CLK2BA * MIN 0
CLKAB B %]
g MAX
* CLK2BA A 42
ten QEBA A MAX 51
0EAB B 57
OEBA 4.9
s OEBA A MAX
OEAB B 4.9

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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162541

3.3-V ABT 16-BIT BUFFERS/DRIVERS WITH 3-STATE OUTPUTS

@ SN74LVTH162541: Output Ports Have Equivalent 22-Q Series

Logic Diagram

Resistors

v
To Seven Ot

— 24
20E1
20E2 %

Y1

4
her Channels

36 ‘[
2A1
l/
v

To Seven Other Channels

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



FUNCTION TABLE
(each 8-bit section)

INPUTS OUTPUT
E1 OE2 A Y
L L L L
L L H H
H X X z
X H X z

RECOMMENDED OPERATING CONDITIONS

PARAMETER maxormin | YT o
lcc MAX 5 mA
loH MAX -12 mA
loL MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXor M | LYTH
tpLH 4.1
A MAX
tPHL 41
tPZH —_ 5
E MAX
tPZL 0 4.8
tPHZ == 59
OF MAX
tPLZ 5.4
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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162601
18-BIT UNIVERSAL BUS TRANSCEIVER WITH 3-STATE OUTPUTS

@ SN74ABT162601: B-Port Outputs Have Equivalent 25-€2 Series Resistors
@ SN74ALVCH162601: B-Port Outputs Have Equivalent 26-Q2 Series Resistors

Logic Diagram

OEAB

CLKENAB -2

55

CLKAB

LEAB

LEBA 28

CLKBA 30
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VVVVVVV
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To 17 Other Channels
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FUNCTION TABLE

INPUTS OUTPUT
CLKENAB OEAB LEAB CLKAB A B
X H X X X z
X L H X L L
X L H X H H
H L L X X Bot
H L L X X Bot
L L L t L L
L L L t H H
L L L L X Bot
L L L H X Bo§

+ A-to-B data flow is shown: B-to-A flow is similar but uses OEBA,
LEBA, CLKBA, and CLKENBA.

+Output level before the indicated steady-state input conditions
were established.

§Output level before the indicated steady-state input conditions
were established, provided that CLKAB was low before LEAB went
low.

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXorMIN | ABT AL‘,‘,’VCH UNIT
Icc MAX 3% | 004 | mA
1or (A port) MAX 32 | 24 | mA
lot (B port) MAX -12 -12 mA
loL (A port) MAX 64 24 mA
oL (B port) MAX 7| 12 | mA

SWITCHING CHARACTERISTICS

PARAMETER INPUT ouTPUT mAXorMIN | AT |ALYH
fmax MIN 150 150
tw Pulse duration LEAB or LEBA high. MIN 2.5 3.3

CLKAB or CLKBA high or low MIN 3 3.3
Data before CLK * MIN 43 2.1
A before LEAB ., or B before LEBA ., CLK high MIN 2.5 1.6
tsu Setup time
A before LEAB . or B before LEBA ., CLK low MIN 1 1.1
CLKEN before * MIN 2.7 1.7
Data after CLK * MIN 0 0.8
: A after LEAB . or B after LEBA ., CLK high MIN 0.5 1.4
th Hold time
A after LEAB , or B after LEBA ,, CLK low MIN 0.5 1.7
CLKEN after * MIN 0 0.6
tPLH 4.8 4.5
tPHL A B MAX 5.7 4.5
tPLH 4 4.1
tPHL 8 A MAX 4.9 4.1
tPLH 5 47
LEBA A MAX
tPHL 5 4.7
tPLH 5.6 5.1
tPHL LEAB B MAX 5.9 5.1
5.3 5
L CLKBA A MAX
tPHL 5 5
tPLH 5.5 5.5
tPHL CLKAB B MAX 5.3 5.5
tPzH — 5.1 5.2
tPzL OEBA A MAX 5.4 5.2
tPZH SERE 6.1 5.7
tPzL OEAB B MAX 5.7 5.7
tPHZ e 6.2 4.4
tPiz OEBA A MAX 5.4 4.4
tPHZ e 5.4 4.8
tPLz OEAB B MAX 5.2 4.8

UNIT fmax: MHz other:ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 689
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



162721

3.3-V 20-BIT FLIP-FLOP

WITH 3-STATE OUTPUTS

Logic Diagram

@ SN74ALVCH162721: Output Ports Have Equivalent
- i i _____ 29
26-Q Series Resistors SIREN :{> ce J
— ci
55
D1 1D
v v
To 19 Other Channels
FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLKEN CLK D Q
L H X X Qo
L L 1 H H
L L 1 L L
L L LorH X Qo
H X X X z
RECOMMENDED OPERATING CONDITIONS
PARAMETER mAX orMiN | ALKEH | it
lcc MAX 0.04 mA
lon MAX -12 mA
lou MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAX or MIN | ALYCH
fma MIN 150
tw Pulse duration |CLK high or low MIN 3.3
Data before CLK * MIN 3.1
tsu Setup t
v P EMe  IETREN before CLK - MIN 27
) Data after CLK * MIN 0
th Hold t
rrotme CLKEN after CLK * MIN 0
tPLH 5.3
LK Q MAX
tPHL ¢ 5.3
tPZH 5.8
OE Q MAX
tPzL 5.8
5
oz oF a MAX
tPLz 5
UNIT fmax:MHz other:ns

690
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162820

3.3-V10-BIT FLIP-FLOP WITH DUAL OUTPUTS

AND 3-STATE OUTPUTS

Logic Diagram

@ SN74ALVCH162820: Output Ports Have Equivalent ok 58

26-Q Series Resistors

B c1
p1 5 1D
l vy
To Nine Other Channels
FUNCTION TABLE
(each flip flop)
INPUT OUTPUT
OEnt CLK D Q

L t H H

L 1 L L

L L X Qo

H X X z
n=12
RECOMMENDED OPERATING CONDITIONS

PARAMETER maxormin | ALKCH | yniT
lcc MAX 0.04 mA
lon MAX -12 mA
loL MAX 12 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OUTPUT MAX or MiN | ALYCH
fmax MIN 150
tw Pulse duration |CLK high or low MIN 3.3
tsu Setup time Data before CLK * MIN 14
th Hold time Data after CLK * MIN 1
tPLH 5.4

CLK Q MAX
tPHL 5.4
tPZH — 5.6
OF Q MAX

tPzL 5.6
tPHZ o a MAX 5
tPLz 5
UNIT fmax: MHz other: ns

3
{}102

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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162823
18-BIT BUS-INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

@ SN74ABT162823A: Output Ports Have Equivalent 25-Q Series Resistors

Logic Diagram

To Six Other Channels

692

FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
_____INpuTS OUTPUT
OE CLR CLENKCLK D Q PARAMETER MAX or MIN ABT | UNIT
L L X X X L
L H L * H H
L H L + L L lcc MAX 80 mA
L H LoLoX Qo lon MAX 12 | mA
L H H X X Qo
H X X X % 7 lou MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ABT
fmax MIN 150
. CLR low MIN 3.3
tw Pulse duration
W TuISe GUTatOn e high or low MIN 33
CLR inactive MIN 16
tsu Setup time Data before CLK * MIN 2
CLKEN low before CLK * MIN 2.8
. Data after CLK * MIN 1.2
th Hold time
CLKEN low after CLK * MIN 0.6
75
L CLK MAX
tPHL 6.7
tPHL CLR MAX 7
= 5.9
Lt 0F MAX
tPzL 7
— 6.6
L3 3 MAX
tPLz 9

UNIT fmax: MHz other:ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS




162825 Logic Diagram

18-BIT BUFFERS/DRIVERS 10T —!
WITH 3-STATE OUTPUTS 1o %8
@ SN74ABT162825: Output Ports Have Equivalent 1a1 5 2 i1

25-Q Series Resistors

To Eight Other Channels

20E1 2
20E2 2
2A1 41 16 2Y1
To Eight Other Channels
FUNCTION TABLE
| __INPUTS | output
OE1 _OE2 A Y
L L L L
L L H H
H X X z
X H X Z
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN ABT | UNIT
lcc MAX 32 mA
lon MAX -12 mA
lou MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAX or MIN ABT
tPLH 3.9
A Y MAX
tPHL 41
tPZH = 6.9
OE Y MAX
tPzL 6.3
tPHZ —_ 6.6
OE Y MAX
tPiz 6.3
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 693

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



162827

20-BIT BUS BUFERS/DRIVERS
WITH 3-STATE OUTPUTS

@ SN74ABT162827A: Output Ports Have Equivalent
25-Q Series Resistors

@ SN74ALVTH162827: Output Ports Have Equivalent
30-Q Series Resistors

@ SN74ALVCH162827: Output Ports Have Equivalent
26-Q Series Resistors

FUNCTION TABLE
(each flip flop)
INPUTS OUTPUT
OEl_OE2 A Y
L L L L
L L H H
H X X z
X H X Z
th=12

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXorMIN | AT |ALYTHALYEH] yyir
[ MAX 37 | 55 | 004 | mA
Ton MAX a7 [ 12 | 12 | mA
Tor MAX 7 12 | 12 | mA

SWITCHING CHARACTERISTICS

1
10E1
e d

55

Logic Diagram

1A1

28

20E1 20
20E2

42

’
'[ 2
Y1
l/
v

To Nine Other Channels

2A1

‘[ 15
2Y1
l/
v

To Nine Other Channels

PARAMETER INPUT OUTPUT MAXorMIN | AT |ALYTH | ALYCH
tPLH 3.9 3.9 3.8
PHL A Y MAX 4.7 3.7 3.8
tPzH == 6.9 5.6 5.1
tpzL O Y MAX 6.3 4.1 5.1
tPHZ == 6.6 6.3 4.7
vz o Y MAX 63 | 51 | 47
UNIT: ns

64 ["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS



162830 Logic Diagram

1-BIT TO 2-BIT ADDRESS DRIVER o2 LO[H
WITH 3-STATE OUTPUTS

— 20
@ SN74ALVCH162830, SN74ALVCHS162830: Output o8t C{D )
Ports Have Equivalent 26-Q Series Resistors 5 11
A1 740 5
L
v v
| —

To 17 Other Channels

FUNCTION TABLE

INPUTS OUTPUTS
OE2 1¥Yn _ 2Yn

IrrITICr- m‘
Irrrr-IT
XrIrIr-I|»
NFINNCTI
NFI-rINN

RECOMMENDED OPERATING CONDITIONS

PARAMETER MAXor MIN ~ [ALYCH |ALVEHS |y p
3V 3v

lcc MAX 0.04 0.04 mA
lon MAX -12 -12 mA
lou MAX 12 12 mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT OuTPUT MAX or MIN | ALYCH ALYCHS
tPLH 3.5 3.5
PHL A v MAX 35 35
tPZH == 4.8 4.8
tPzL O Y MAX 4.8 4.8
tPHZ = 5.2 5.2
B OF Y MAX =7 =
UNIT: ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 695

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.



162831

1-BIT TO 4-BIT ADDRESS REGISTER/DRIVER WITH 3-STATE OUTPUTS

@ SN74ALVC162831, SN74ALVCH162831: Output Ports Have Equivalent 26-€2 Series Resistors

Logic Diagram

>
oEs 2! c{> '
*—
ek 2 ll> B> cLK
8 N
A1l
12

—_— 22
SEL 4c{>

To Eight Other Channels

FUNCTION TABLE RECOMMENDED OPERATING CONDITIONS
INPUTS OUTPUT
OF SEL ClK A Y PARAMETER MAX or MIN | ALV [ALYCH | yyir

H X X X z

ConoX ok H [ WIAX 008 | 004 | mA

L L t L L loH MAX -12 -12 mA

L L t H H o, MAX 2 7 | mA
SWITCHING CHARACTERISTICS

PARAMETER INPUT 0UTPUT MAXor i | ALVC | ALVCH

fnax MIN 150 | 150
tw Pulse duration |CLK high or low MIN 33 33
tsu Setup time A data before CLK * MIN 1.6 1.6
th Hold time A data after CLK * MIN 1.1 1.1
tPLH 43 43
tPHL A Y MAX 4.3 4.3
tPLH 4.7 4.7
tPHL CLK Y MAX 4.7 4.7
tPLH == 4.8 4.8
tPHL SEL Y MAX 4.8 4.8
tPZH —_ 5.1 5.1
tPzL OF Y MAX 5.1 5.1
tPHZ = 5.1 5.1
Pz OF Y MAX 51 | 51
UNIT fmax: MHz other:ns

696
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162832

1-BIT TO 4-BIT ADDRESS REGISTER/DRIVER WITH 3-STATE OUTPUTS

@ SN74ALVCH162832: Output Ports Have Equivalent 26-€2 Series Resistors

Logic Diagram

=] Lc{>

o5 L{>
1

CLK S—D
7

Al
18 D
SEL

> CLK
T D Q
v v v
To Six Other Channels

RECOMMENDED OPERATING CONDITIONS

FUNCTION TABLE
INPUTS OUTPUT
OE SEL CLK A Y
H X X X z
L H X L L
L H X H H
L oLt L L
LoLt H H

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.

PARAMETER MAX or MIN AL;’VCH UNIT
lcc MAX 0.04 mA
lon MAX -12 mA
lot MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT 0UTPUT MAX or MiN | ALYCH
o MIN 150
tw Pulse duration |CLK high or low MIN 33
tsu Setup time A data before CLK * MIN 1.6
th Hold time A data after CLK * MIN 1.1
tPLH 43
A Y MAX
tPHL 4.3
7
L cLK v MAX
tPHL 4.7
tPLH == 4.8
SEC Y MAX
tPHL 4.8
tPzH o Y MAX 5.1
tPzL 5.1
— 51
L3 OF v MAX
tPLz 5.1

UNIT  fmax : MHz

other : ns
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162834

18-BIT UNIVERSAL BUS DRIVER

WITH 3-STATE OUTPUTS

@ SN74ALVC162834: Outputs Have Equivalent

26-Q Series Resistors

Logic Diagram
oF LC[>—
CLK L%
E Lo[>

a4 l[> . q
c1
—> CLK
vwv v
To 17 Other Channels
FUNCTION TABLE
INPUTS OUTPUT
OE LE CLK A Y
H X X X z
L L X L L
L L X H H
L H t L L
L H 1 H H
L H H X Yot
L H L X Yot
1 Output level before the indicated steady-state
input conditions were established, provided that
CLK is high before LE goes high
$ Output level before the indicated steady-state
input conditions were established
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAX or MIN A;‘\fc UNIT
lcc MAX 0.04 mA
loH MAX -12 mA
lou MAX 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT maxormin | ALJE
fmax MIN 150
 [TE low MIN 33
tw Pulse duration
" CLK high or low MIN 33
Data before CLK * MIN 1.7
tsu Setup time Data before LE *, CLK high MIN 19
Data before LE *, CLK low MIN 1.5
A data after CLK * MIN 0.7
tn Hold time Data after LE *, CLK high MIN 09
Data after LE *, CLK low MIN 0.9
tPLH 4.2
A MAX
tPHL 4.2
tPLH —_ 5.8
[E MAX
tPHL 5.8
tPLH 5.4
LK MAX
tPHL ¢ 5.4
tPZH — 5.9
(3 MAX
tPzL 5.9
— 5
1PH2 oF MAX
tPz 5

UNIT fmax: MHz other: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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162835 Logic Diagram
18-BIT UNIVERSAL BUS DRIVER oF io[>—
WITH 3-STATE OUTPUTS

@ SN74ALVC162835, SN74ALVCH162835: Output Port

Has Equivalent 26-Q Series Resistors 28 >

LE
a2 1D )
c1 3 Y1
—1>CLK
vy v
To 17 Other Channels
FUNCTION TABLE
INPUTS OUTPUT
OE LE CLK A Y
H X X X z
L H X L L
L H X H H
L L t L L
L L t H H
L L LorH X Yot
+ Output level before the indicated steady-state
input conditions were established
RECOMMENDED OPERATING CONDITIONS
ALVC [ALVCH
PARAMETER MAX or MIN 3v 3V UNIT
lcc MAX 0.04 0.04 mA
lox MAX -12 -12 mA
lou MAX 12 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT ouTPUT MAXormin | ALTE | ALYCH
fmax MIN 150 150
" LE low MIN 3.3 3.3
tw Pulse duration
i CLK high or low MIN 33 | 33
Data before CLK * MIN 1.7 1.7
tsu Setup time Data before LE ,, CLK high MIN 1.5 1.5
Data before LE ,, CLK low MIN 1 1
A data after CLK * MIN 0.7 0.7
th Hold time Data after LE ,, CLK high MIN 14 14
Data after LE ,, CLK low MIN 1.4 1.4
tPLH 4.2 4.2
tPHL A Y MAX 4.2 4.2
tPLH 5.1 5.1
tPHL L Y MAX 5.1 5.1
tPLH 5.4 5.4
tPHL CLe Y MAX 5.4 5.4
tPZH = 5.5 5.5
tPzL OE Y MAX 5.5 5.5
PHZ — 45 45
tPiz O Y MAX 4.5 4.5
UNIT fmax : MHz other : ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 699

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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162836

20-BIT UNIVERSAL BUS DRIVER

WITH 3-STATE OUTPUTS

56
CLK 4%
@ SN74ALVC162836, SN74ALVCH162836: Output Port

Has Equivalent 26-Q Series Resistors

1

OF

— 2
LELC%

Logic Diagram

55
A1 l|> 1D
c1
—I>CLK
v
To 19 Other Channels
FUNCTION TABLE
INPUTS OUTPUT
OE LE CLK A Y
H X X X z
L L X L L
L L X H H
L H t L L
L H t H H
L H LorH X Yot
+ Output level before the indicated steady-state
input conditions were established
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAXor MIN | ALVE | ALVCH 7
3V 3V
loc MAX 0.04 | 004 | mA
Ton MAX 12 | 2 | mA
loL MAX 12 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MaXormin | ALYE | ALYCH
fmax MIN 150 | 150
§ LE low MIN 3.3 3.3
tw Pulse duration
" CLK high or low MIN 33 | 33
Data before CLK * MIN 15 15
tsu Setup time Data before LE ,, CLK high MIN 13 13
Data before LE ., CLK low MIN 1.2 12
A data after CLK * MIN 0.9 0.9
th Hold time Data after LE ., CLK high MIN 1.1 1.1
Data after LE ., CLK low MIN 1.1 1.1
tPLH 4 4
A Y MAX
tPHL 4 4
tPLH — 5.1 5.1
tPHL L Y MAX 5.1 5.1
tPLH 5 5
CLK Y MAX
PHL 5 5
tPZH P 5.5 5.5
tpzL OF Y MAX 5.5 5.5
tPHZ = 5.1 5.1
Lz OF Y MAX 5.1 5.1
UNIT fmax : MHz other : ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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162841 Logic Diagram
— 1
20-BIT BUS-INTERFACE D-TYPE LATCH 10E c{>
WITH 3-STATE OUTPUTS
1L 38 )
@ SN74ABT162841: Output Ports Have Equivalent o1 2
25-Q Series Resistors 1015 1D 1
@ SN74ALVCH162841: Output Ports Have
Equivalent 26-Q Series Resistors v
/
To Nine Other Channels
T
29
FUNCTION TABLE 2LE >
(each 10-bit latch) ci 15 »at
INPUTS ouTPUT 42 —
OE LE D Q 2D1 1
L H H H
L H L L v
L L X Qo /
H X X Z
To Nine Other Channels
RECOMMENDED OPERATING CONDITIONS
PARAMETER MAXor MIN | ABT AL;’\/CH UNIT
lcc MAX 89 0.04 mA
loH MAX -12 -12 mA
lou MAX 12 12 mA
SWITCHING CHARACTERISTICS
PARAMETER INPUT OUTPUT MAXorMIN | ABT |ALXCH
tw Pulse duration [LE high or low MIN 4 33
tsu Setup time Data before LE , MIN 0.8 11
th Hold time Data after LE , MIN 18 11
tPLH 5.2 43
tPHL D e MAX 6 4.3
tpLH 5.4 41
tPHL L e MAX 5.8 4.7
tPzH — 5.7 5.3
tpzL OF e MAX 6.5 5.3
ez — 65 | 44
tPLz OF e MAX 7.1 4.4
UNIT: ns

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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164245

16-BIT TRANSCEIVER AND 3.3-V T0 5-V
SHIFTER
WITH 3-STATE OUTPUTS

@ SN74ALVC164245:
A port has Vgca, which is set to operate at 2.5V
and 3.3V
B port has V¢cg, which is set to operate at 3.3V
and5V

@ SN74AVCB164245, SN74AVCBH164245:

Logic Diagram

1DIR !

n

1 A7,

The A-portis designed to track Vcca, veca accepts

any supply voltage from 1.4V to 3.6 V

The B-portis designed to track V¢cp, Ve accepts

any supply voltage from 1.4V to 3.6 V

FUNCTION TABLE
(each 8-bit section)

INPUTS

ﬂ OPERATION
L L B data to A bus
L H A data to B bus
H X Isolation

RECOMMENDED OPERATING CONDITIONS

i

<

o

v

\_V_/

To Seven Other Channels

2DIR %

n

36

»
2A1 ———4

S

v

\_V_/

To Seven Other Channels

<

PARAMETER MAX or MIN ALVC AVCB AVCBH UNIT
Icc (5V) MAX 0.04 - - mA
Icc (3V) MAX 0.02 0.04 0.04 mA
lou (5V) MAX =24 N N mA
loL (5V) MAX 24 - N mA
lon (2.3V) MAX -12 -8 -8 mA
lou (2.3V) MAX 12 8 8 mA
SWITCHING CHARACTERISTICS

ALVC AVCB AVCBH
PARAMETER INPUT OUTPUT MAX or MIN Vees -3V | Vees: 5V | Vees:3V | Vees: 3V
Vocea : 2.3V | Veea: 3V | Veea: 2.3V | Veea : 2.3V
tPLH A B MAX 1.6 5.8 3.4 3.4
PHL 7.6 5.8 3.4 3.4
tPLH B A MAX 1.6 5.8 37 37
tPHL 1.6 5.8 3.7 3.7
tPzL oF B MAX 11.5 8.9 5.1 5.1
tPZH 1.5 8.9 5.1 5.1
tPzL o A MAX 12.3 9.1 4.2 4.2
tPZH 12.3 9.1 4.2 4.2
tPLz 3 B MAX 10.5 9.5 33 33
tPHZ 10.5 9.5 3.3 3.3
Lz — 9.3 8.6 3 3
OE A MAX

tPHZ 9.3 8.6 3 3
UNIT: ns

["1: OBSOLETED or NOT RECOMMENDED NEW DESIGNS
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3223174
3.3-V ABT 32-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP

@ Output Ports Have Equivalent 22-Q Series Resistors

Logic Diagram

1Q1

To Seven Other Channels To Seven Other Channels
30F aoE 12
3cLk aclk 14
N2
3Q1 ¢t 4Q1
3D1 4D1 NS 1D
To Seven Other Channels To Seven Other Channels
FUNCTION TABLE
(each 8bit flip-flop)
INPUTS OUTPUT
OE CLK D Q
L 1 H H
Lt L L
L HorL X Qo
H X X Z
RECOMMENDED OPERATING CONDITIONS SWITCHING CHARACTERISTICS
LVTH LVTH
PARAMETER MAX or MIN v UNIT PARAMETER INPUT OUTPUT MAX or MIN 3V
lec MAX 10 mA fmax 160
loH MAX -12 mA tw Pulse duration, CLK high or low MIN 3
lou MAX 12 mA . Data before CLK , data high MIN 1.8
tsu Setup time
v Setp Data before CLK , data low MIN 1.8
t Hold time Data after CLK , data high MIN 0.8
Data after CLK , data low MIN 0.8
tPLH 5.3
CLK 1} MAX
tPHL 4.9
tPZH = 5.6
OE 1} MAX
tPzL 4.9
— 4
L3 OF a MAX 5
tPz 5
UNIT fmax: MHz other:ns
PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard warranty. 703

Production processing does not necessarily include testing of all parameters. See www.ti.com/sc/logic for the most current data sheets.
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