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THE TTL DATA BOOK
Second Edition

In this 832-page data book, Texas Instruments is pleased to present important technical
information on the industry’s broadest and most advanced families of TTL integrated
circuits.

You'll find complete specifications on standard-technology TTL circuits {Series 54/74,
Series 54H/74H, Series 54L/74L) and on TV's high-technology TTL circuits such as the
Schottky-clamped® Series 54LS/74LS and Series 54S/74S. Information on radiation-
hardened and beam-lead circuits has not been included in this book, but T| has a broad
line of these devices, and information is available upon request.

The indexes are designed for ease of circuit selection with margin tabs to guide you
quickly to general circuit catagories, and the alphanumeric and functional indexes will let
you locate specific circuit types quickly. In addition, a section showing pin assignments,
package availability; and a brief description of the circuit type arranged in type-number
order is included for quick reference. Whenever practical, the MSI functions are arranged

in sequence by type number to further simplify the task of locating a particular function.

High-reliability TTL IC’s are covered in a section devoted to the latest revision of the
MACH IV Procurement Specification in accordance with MIL-M-38510, a program
initiated by Tl to ensure that quality and reliability are built into, not tested into, inte-
grated circuits. Another section is devoted to JAN IC’s and provides a table of recom-
mended usage and cross-references from T1 type number to 38510 slash sheet and 38510
slash sheet to TI type number.

Another handy reference for the design engineer is the section on IC sockets and inter-
connection‘panels from T1.

Although this volume offers design and specification data only for TTL integrated circuits,
complete technical data for any Ti semiconductor/component producis are available
from your nearest T1 field sales office, local authorized TI distributor, or by writing
direct to: Marketing Information Services, Texas Instruments Incorporated, P. O. Box
5012, MS 308, Dallas, Texas 75222.

We sincerely hope you will find the new TTL Data Book for Design Engineers a mean-
ingful addition to your technical library.

Tlnt:egrateci Schottky-Barrier diode-clamped transistor is patented by Texas Instruments, U.S. Patent Number 3,463,975.
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ALPHANUMERIC INDEX

PIN PIN
TYPE NUMBERS ELECTRICAL ASSIGNMENTS TYPE NUMBERS ELECTRICAL ASSIGNMENTS
PAGET PAGEt
PAGE PAGET
SN5400 SN7400 6-2 56 SN54LS14 SN74LS14 6-14 59
SN54H00 SN74H00 6-2 56 SN54H15 SN74H15 6-12 5-10
SN54100 SN74L00 62 56 SNB4LS15 SN74LsS15 6-12 5-10
SN54LS00  SN74LS00 82 56 SN54515 SN74815 6-12 5-10
SN54S00 SN74500 6-2 56 SN5416 SN7416 6-24 5-10
SN5401 SN7401 6-4 56 SN5417 SN7417 6-24 5-10
SN54H01 SN74H01 64 56 SN5420 SN7420 6-2 5-10
SN54L.01 64 56 SNB4H20 SN74H20 6-2 5-10
SN54LS01 SN74LS01 64 56 SN54L20 SN74L20 6-2 5-10
SN5402 SN7402 638 56 SN54LS20 SN74LS20 6-2 5-10
SN54L02 SN74L02 68 56 SN54820 SN74520 6-2 5-10
SN54LS02  SN74LS02 6-8 56 SN54H21 SN74H21 6-10 5-11
SN54502 SN74502 68 56 SN54LS21 SN74L821 6-10 5-11
SN5403 SN7403 64 5-7 SN5422 SN7422 64 5-11
SN54L03 SN74L032 84 57 SNB4H22 SN74H22 84 5411
SN54LS03  SN74LS03 64 57 SNB4LS22 SN74LS22 64 5-11
SN54S03 SN74s03 64 5-7 SN54522 SN74522 64 5-11
SN5404 SN7404 6-2 5-7 SN5423 SN7423 639 5-11
SN54H04 SN74H04 62 57 SN5425 SN7425 638 5-11
SN54L04 SN74L04 6-2 57 SN5426 SN7426 6-24 5-12
SNB4LS04  SN74L504 6-2 5-7 SN54LS26 SN74LS26 6-26 5-12
SN54504 SN74S04 6-2 5-7 SN5427 SN7427 68 5-12
SN5405 SN7405 64 5-7 SN54LS27 SN74LS27 68 5-12
SN54H05 SN74H05 64 5-7 SNB428 SN7428 -2C 5-12
SNB4LS05E ~ SN74LS05 64 5-7 SN54LS28 SN74LS28 6-20 5-12
SNbB4S05 SN74S05 84 57 SN5430 SN7430 6-2 5-12
SN5406 SN7406 6-24 57 SN54H30 SN74H30 6-2 5-12
SN5407 SN7407 6-24 58 SN54L30 SN74L30 6-2 5-12
SN5408 SN7408 6-10 58 SN54LS30 SN74LS30 6-2 5-12
SN54LS08  SN74LS08 6-10 58 SN54S30 SN74S30 6-2 5-12
SN54508 SN74S08 6-10 58 SN5432 SN7432 6-28 5-13
SN5409 SN7409 6-12 58 SNB4LS32 SN74LS32 6-28 5-13
SN54LS09 SN74LS09 6-12 58 SN54832 SN74832 628 5-13
SN54509 SN74S09 6-12 58 SN5433 SN7433 6-24 5-13
SN5410 SN7410 6-2 58 SN54LS33 SN74LS33 6-26 5-13
SNG4H10 SN74H10 6-2 58 SN5437 SN7437 6-20 5-13
SN54L10 SN74L10 6-2 58 SN54LS37  SN74LS37 6-20 5-13
SN54LS10 SN74LS10 6-2 58 SN54S37 SN74S37 6-20 5-13
SN54S10 SN74810 62 58 SN5438 SN7438 6-24 5-13
SN54H11 SN74H11 6-10 59 SN54LS38 SN74L538 6-26 513
SN54LS11 SN74Ls811 6-10 5-9 SN54538 SN74s538 6-26 5-13
SN54S511 SN74s11 6-10 5-9 SN5440 SN7440 6-20 5-14
SN5412 SN7412 64 59 SN54H40 SN74H40 620 5-14
SN54LS12  SN74LS12 64 59 SN54LS40  SN74L540 6-20 5-14
SN5413 SN7413 6-14 59 SN54840  SN74540 6-20 5-14
SN54LS13 SN74L513 6-14 59 SNB442A SN7442A 7-156 7-15
SN5414 SN7414 6-14 59 SN54L42 SN74L42 7-15 7-15
tSee B ipolar Microcomputer Components Data Book , LCC4270.
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ALPHANUMERIC INDEX

ELECTRICAL PIN ELECTRICAL PIN
TYPE NUMBERS ASSIGNMENTS TYPE NUMBERS ASSIGNMENTS
PAGET paGget
PAGE? pAGEet
SN54LS42  SN74L842 715 7-15 SN54L73 SN74L73 654 5-22
SN5443A SN7443A 7-16 7-15 SN54LS73  SN74LS73 656 5-22
SN54L43 SN74L43 715 7-15 SN5474 SN7474 646 522
SNB444A SN7444A 715 7-15 SN54H74 SN74H74 650 522
SN54L44 SN74L44 715 7-15 SN54L74 SN74L74 6564 5-22
SN5445 SN7445 7-20 7-20 SN54LS74A SN74LS74A 656 5-22
SN5446A SN7446A 7-22 7-22 SN54S74 SN74S74 658 5.22
SN54L46 SN74L46 722 7-22 SN5475 SN7475 7-35 7-35
SNB447A SN7447A 7-22 7-22 SN54L75 SN74L75 735 7-35
SN541.47 SN74L47 7-22 7-22 SN54LS756  SN74LS75 735 7-35
SN54LS47  SN74LS47 7-22 7-22 SN5476 SN7476 646 5-23
SN5448 SN7448 7-22 722 SN54H76 SN74H76 6-50 5-23
SN54LS48  SN74LS48 7-22 7-22 SN54LS76  SN74LS76 6-56 5-23
SN5449 7-22 7-22 SN5477 735 735
SN54LS49  SN74LS49 7-22 7-22 SN54L77 735 7-35
SN5450 SN7450 6-39 5.16 SN54LS77 735 7-35
SN5B4H50 SN74H50 6-39 5-16 SNB4H78 SN74H78 6-50 5-24
SN5451 SN7451 6-30 5-16 SN54L.78 SN74L78 654 524
SN54H51 SN74H51 6-30 5-16 SN54LS78  SN74LS78 6-56 524
SN54L51 SN74L51 6-30 5-16 SN5480 SN7480 741 741
SN54LSE1 SN74LS51 6-30 5-16 SN5481A SN7481A 744 7-44
SN5B4S51 SN74S51 6-30 5-16 SN5482 SN7482 749 749
SN54H52 SN74H52 6-39 5-17 SN5483A SN7483A 753 763
SN5453 SN7453 6-39 ’ 5-17 SN54LS83A SN74LS83A 753 763
SN54H53 SN74H53 6-39 5-17 SN5484A SN7484A 7-44 7-44
SN5454 SN7454 6-30 5-18 SN5485 SN7485 757 757
SN54H54 SN74H54 6-30 5-18 SN54L85 SN74L85 757 757
SN54L54 SN74L54 6-30 5-18 SN54LS85  SN74LS85 757 757
SN54LS54  SN74LS54 6-30 5-18 SN54585 SN74S85 767 7-57
SN54HE5 SN74H55 6-39 5-19 SN5486 SN7486 765 765
SN54L55 SN74L55 6-30 5-19 SN54L86 SN74L86 765 765
SNS4LS55  SN74L855 6-30 5-19 SNB4iS86  SN74LS86 765 765
SN5460 SN7460 643 5-19 SN54586 SN74586 765 7-65
SN54HE0 SN74H60 644 519 SNB4H87 SN74H87 7-70 7-70
SNB4HB1 SN74H61 6-45 5-19 SN5488A SN7488A t 5-27
SN54H62 SN74H62 6-44 5-20 SN7489 t 5-27
SN54LS63  SN74LS63 662 5-20 SN5490A SN7490A 772 772
SN54564 SN74s64 6-30 5-20 SN54L90 SN74L90 7-72 772
SN54565 SN74S65 6-32 5-20 SN54LS90  SN74LS90 772 772
SN5470 SN7470 646 5.21 SN5491A SN7491A 781 781
SN54H71 SN74H71 650 521 SN54L91 SN74L1 781 7-81
SN54L71 SN74L71 654 5.21 SN54LS91 SN74LS91 781 781
SN5472 SN7472 646 522 SN5492A SN7492A 7-72 772
SNB54H72 SN74H72 650 5-22 SN54L592  SN74L892 772 7-72
SN54L72 SN74L.72 6-564 R 5-22 SN5493A SN7493A 7-72 172
SN5473 SN7473 646 5-22 SN54L93 SN74L93 7-72 772
SN54H73 SN74H73 6-50 5-22 SN54LS93  SN74LS93 7-72 7-72
TSee Bipolar Microcomputer Components Dats Book, LCC4270.
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ALPHANUMERIC INDEX

PIN PIN
TYPE NUMBERS ELECTRICAL  ssiGNMENTS TYPE NUMBERS ELECTRICAL ) ssiGNMENTS
PAGET PAGET

PAGET PAGET
SN5494 SN7494 786 7-86 SN54S132  SN745132 6-14 532
SN5495A  SN7495A 789 789 SN545133  SN745133 62 538
SN54L95  SN74L95 789 789 SN54S134  SN745134 633 538
SNB4LS9EB  SN74LSO5B 789 789 SN54S135  SN74S135 7129 7-129
SN5496 SN7496 7.95 7-95 SN54136  SN74136 74131 74131
SN54L96  SN74L96 795 7.95 SN54LS136  SN74LS136 7131 7131
SN5ALS96  SN74LS96 795 7.95 SN54LS138  SN74LS138 7-134 7134
SN5497 SN7497 7-102 7-102 SN54S138  SN745138 7134 7124
SN54L98  SN74L98 7-107 7-107 SN54LS139  SN74LS139 7-134 7134
SN54L99  SN74L99 7-109 7109 SN545139  SN745139 7134 7134
SN54100  SN74100 7113 7113 SN54S140  SN745140 622 5.39
SN54H101  SN74H101 652 531 SN74141 7-138 7-138
SN54H102  SN74H102 652 531 SN74142 7-140 7-140
SNS4H103  SN74H1O3 652 531 SN54143  SN74143 7-143 7-143
SN54H106  SN74H106 652 532 SN54144  SN74144 7143 7-143
SN54107  SN74107 646 532 SN54145  SN74145 7-148 7-148
SNBALS107 SN74LS107 656 532 SNBALS145 SN74LS145 7-148 7-148
SN54H108  SN74H108 652 532 SN54147  SN74147 7151 7151
SN54109  SN74109 646 533 . SN54LS147 SN74LS147 7-151 7-151
SNSALS109A SN74LS109A 656 533 SN54148  SN74148 7151 7151
SN54110  SN74110 646 533 SN54LS148  SN74LS148 7151 7-151
SN54111  SN74111 646 533 SN54150  SN74150 7-157 7-157
SN54LS112  SN74LS112 656 534 SN54151A  SN74151A 7-157 7-157
SNB4S112  SN745112 658 534 SN54LS151  SN74LS151 7-157 7-157
SN5ALS113  SN74LS113 656 534 SNB4S151  SN74S151 7-157 7-157
SN54S113  SN745113 6-58 5.34 SNB4152A 7157 7-157
SN54LS114 SN74LS114 656 534 SN54LS152 7-157 7-157
SN54S114  SN745114 6-56 534 SN54153  SN74153 7-165 7-165
SN54116  SN74116 7115 7-115 SN54L153  SN74L153 7-165 7-165
SN54120  SN74120 7-118 7-118 SN54LS153  SN74LS153 7-165 7-165
SN54121  SN74121 664 535 SN545153  SN74S153 7-165 7-165
SNB4L121  SN74L121 664 535 SN54154  SN74154 7471 717
SN54122  SN74122 6-76 536 SN5AL154  SN74L154 797 77
SN54L122  SN74L122 676 536 SN54155  SN74155 7175 7175
SN54LS122  SN74LS122 676 536 SNBALS155 SN74LS155 7175 7175
SN54123  SN74123 676 536 SN54156  SN74156 7-175 7175
SN54L123  SN74L123 676 536 SN5ALS156  SN74LS156 7-175 7175
SN54LS123  SN74LS123 6-76 536 SN54157  SN74157 7181 7-181
SN54LS124 SN74LS124 7123 7123 SNB4L157  SN74L157 7181 7-181
SN54S124  SN74S124 7123 7-123 SN54LS157 SN74LS157 7-181 7-181
SN54125  SN74125 633 537 SN54S157  SN74S5157 7181 7181
SN54L5125 SN74LS125 633 537 SN54LS158  SN74LS158 7181 7181
SN54126  SN74126 633 537 SN54S158  SN745158 7181 7181
SN54LS126  SN74LS126 633 537 SN54159  SN74159 7-188 7188
SN54128  SN74128 6-22 537 SN54160  SN74160 7-190 7190
SN54132  SN74132 6-14 537 SNBALS160A SN74LS160A  7-190 7190
SN54LS132 SN74LS132 614 537 SN54161  SN74161 7-190 7190

TSee Bipolar Microcomputer Components Data Book, LCC4270.
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ALPHANUMERIC INDEX

PIN PIN
TYPE NUMBERS ELECTRICAL  SSIGNMENTS TYPE NUMBERS ELECTRICAL  ssiGNMENTS
paGET PAGET

PAGE' PAGE?

SN54LS161A SN74LS161A 7-190 7-190 SNB4S188  SN74S188 t 549
SN54162 SN74162 7190 7-190 SN54S189  SN745189 t 549
SNBALS162A SN74LS162A 7-190 7-180 SNB4190  SN74190 7-296 7.296
SNB4S162  SN745162 7-190 7-190 SNB4LS190 SN74LS190 7-206 7-296
SN54163 SN74163 7190 7-190 SN54191 SN74191 7-296 7-296
SN54LS163A SN74LS163A 7-190 7-190 SN54LS191 SN74LS191 7-296 7-296
SNB4S163  SN74S163 7-190 7-190 SN54192  SN74192 7-306 7-306
SN54164  SN74164 7206 7-206 SNB4L192  SN74L192 7-306 7-306
SN54L164  SN74L164 7-206 7-206 SN54LS192 SN74LS192 7-306 7306
SN54LS164 SN74LS164 7-206 7-206 SN54193  SN74193 7-306 7-306
SN54165  SN74165 7212 7212 SN54L193  SN74L193 7306 7-306
SNB4LS165 SN74LS165 7212 7212 SN54LS193 SN74LS193 7306 7-306
SN54166 SN74166 7217 7217 SN54194  SN74194 7-316 7-316
SN54LS166 SN74LS166 7217 7217 SN54LS194A SN74LS194A 7316 7-316
SN54167 SN74167 7222 7-222 SNS4S194  SN74S194 7-316 7316
SN5ALS168A SN74LS168A 7226 7226 SN54195  SN74195 7-324 7324
SN545168  SN74S168 7-226 7226 SN54LS195A SN74LS195A 7324 7324
SN54LS169A SN74LS169A 7226 7-226 SN54S195  SN74S195 7-324 7-324
SN545169  SN74S169 7-226 7226 SN54196  SN74196 7-331 7331
SN54170  SN74170 7237 7-237 SN54LS196 SN74LS196 7-331 7-331
SN54LS170  SN74LS170 7-237 7-237 SN54S196  SN74S196 7331 7-331
SN74172 7245 7-245 SN54197  SN74197 7-331 7331

SN54173 SN74173 7249 7-249 SN54LS197 SN74LS197 7-331 7-331
SN54LS173  SN74LS173 7249 7249 SN54S197  SN74S197 7-331 7-331
SN54174  SN74174 7-263 7-263 SN54198  SN74198 7-338 7-338
SN5ALS174 SN74LS174 7-263 7253 SN54199  SN74199 7-338 7-339
SN545174  SN74S174 7-253 7-263 SN54LS200A SN74LS200A t 552
SN54175  SN74175 7253 7253 SN54S200A SN74S200A t 552
SN54LS175 SN74LS175 7-253 7-253 SN54S201  SN74S201 t 552
SN54S176  SN74S175 7-253 7-253 SN54LS202 SN74LS202 + 5.52
SN54176  SN74176 7-269 7-259 SN54LS207 SN74LS207 t 552
SN54177 SN74177 7-2659 7-259 SN54S207  SN74S207 t 553
SN54178 SN74178 7-265 7-265 SN54LS208 SN74LS208 1 5.53
SN54179 SN74179 7-265 7-265 SN545208 SN74S208 t 553
SN54180 SN74180 7-269 7-269 SNB4LS214 SN74LS214 t 553
SN54181 SN74181 7-271 7271 SN545214 SN74S214 t 5-53
SN54LS181 SN74LS181 7-271 7271 SN54LS215 SN74LS215 1 553
SN54S181  SN74S181 7271 7271 SN54221 SN74221 668 554
SN54182  SN74182 7-282 7282 SN54LS221  SN74LS221 668 554
SN54S182  SN74S182 7282 7-282 SN74S225 t 5.54
SN541.5183 SN74LS183 7-282 7-282 SNBAS226  SN74S226 7.345 7.345
SN54H183  SN74H183 7287 7-287 SN54LS240  SN74LS240 683 5.54
SN54184  SN74184 7-290 7-290 SN54S240  SN74S240 683 554
SN54185A  SN74185A 7-290 7-290 SN54L5241 SN74LS241 683 555
SN54186 SN74186 T 549 SN54S241  SN745241 683 555
SN54187 SN74187 T 549 SNB4LS242  SN74LS242 687 555
SN54188A  SN74188A T 549 SN54LS243 SN74LS243 687 555

tsee Bipolar Microcomputer Components Data Book, LCC4270.
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ALPHANUMERIC INDEX

PIN PIN
TYPE NUMBERS ELE::EAL ASSIGNMENTS TYPE NUMBERS EL?ZLF:\?AL ASSIGNMENTS

PAGET PAGET
SN54LS244 SN74LS244 683 5-55 SN54293 SN74293 7423 7423
SN54LS245 SN74LS245 7349 7349 SN54LS293 SN74LS293 7423 7423
SN54246 SN74246 7351 7-351 SN54LS2958 SN74LS2958 7429 7429
SN54247 SN74247 7351 7-351 SN54298 SN74298 7432 7432
SNB4LS247 SN74LS247 7-351 7351 SN54LS298 SN74LS298 7432 7432
SN54248 - SN74248 7-351 7-351 SN54LS299 SN745299 7437 7437
SN54LS248 SN74LS248 7351 7-351 SN545299  SN745299 7437 7437
SN54249 SN74249 7351 7-351 SN54LS300A SN74LS300A T 564
SN54LS249 SN741.5249 7-351 7-351 SN54S300A SN74S300A 1 564
SN54251 SN74251 7-362 7-362 SN54S301  SN74S301 t 564
SN54LS251 SN74LS251 7362 7362 SN54LS302 SN74LS302 T 564
SN54S261  SN74S251 7-362 7-362 SN54LS314 SN74LS314 i 564
SNB4LS253 SN74LS253 7-369 7-369 SNB4S314  SN74S314 t 565
SNBALS257A SN741LS257A 7-372 1372 SN54LS315 SN74L3315 * 565
SNB4S257  SN74S257 7372 7372 SN54LS323  SN74LS323 7443 7443
SNBS4LS258A SN74LS258A 7372 7372 SN54LS324 SN74LS324 7445 7-445
SN54S258  SN74S258 7372 7372 SN54LS325 SN74LS325 7445 7445
SN54259 SN74259 7376 7376 SN54LS326  SN74LS326 7445 7445
SNB4LS259 SN74LS259 7-376 7-376 SN54LS327 SN74LS327 7445 7445
SN54S260  SN745260 68 558 SN54L.S348  SN74LS348 7448 7-448
SN54LS261 SN74LS261 7-380 7-380 SN74351 7-451 7-451
SN54265 SN74265 6-89 5-58 SN54LS352 SN74LS352 7454 7-454
SN54LS266 SN74LS266 7-386 7-386 SNB54LS353 SN74LS353 7457 7457
SN545270  SN74S270 t 559 SN74LS362 7-460 7-460
SNB4S271  SN74S271 T 559 SN54LS363 SN74LS363 7467 7467
SN54273 SN74273 7-388 7-388 SN54LS364 SN74LS364 7467 7467
SN54LS273 SN74LS273 7-388 7388 SN54365A  SN74365A 636 568
SNB4S274  SN74S274 7-388 7-391 SNB4LS365 SN74LS365 6-36 568
SNB4LS275 SN74LS275 7391 7391 SNB54366A  SN74366A 6-36 568
SNB4S275  SN74S275 7391 7-391 SNBALS366 SN74LS366 6-36 568
SN54276 SN74276 7-401 7401 SNB4367A  SN74367A 636 569
SN54278 SN74278 7-403 7-403 SNB4LS367 SN74LS367 636 569
SN54279 SN74279 6-60 5-60 SN54368A  SN74368A 636 569
SN54LS279  SN74LS279 6-60 560 SNB4LS368 SN74LS368 636 5.69
SN54LS280 SN74LS280 7-406 7-406 SN54S370  SN74S370 T 569
SNB4S280  SN74S280 7406 7-406 SNB4S371  SN745371 t 569
SN545281  SN745281 7410 7410 SN54LS373  SN74LS373 7471 7471
SN54283 SN74283 7415 7415 SN54S373  SN748373 7471 7471
SN54LS283  SN74LS283 7415 7415 SN54LS374 SN74LS374 7471 7471
SN54S283  SN74S283 7415 7-415 SN54S374  SN74S374 7471 7471
SN54284 SN74284 7420 7420 SN54LS375 SN74LS375 7478 7478
SN54285 SN74285 7420 7420 SN54376 SN74376 7479 7479
SN54S287  SN74S287 T 562 SN54LS377 SN74LS377 7481 7481
SN545288  SN74S288 T 562 SN54LS378 SN74LS378 7-481 7-481
SN54S289  SN745289 t 562 SN54LS379 SN74LS379 7-481 7481
SN54290 SN74290 7423 7423 SN545381  SN74S381 7484 7484
SNB4LS290 SN74LS290 7423 7423 SN54LS386 SN74L5386 7487 7487

Tsee Bipolar Microcomputer Components Data Book, LCC4270.
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ALPHANUMERIC INDEX

TYPE NUMBERS

SN545387  SN74S387
SN54390 . SN74390
SNS4LS390 SN74LS390
SN54393  SN74393
SN54LS393 SN74LS393
SN54LS395A SN74LS395A
SN5ALS398 SN74LS398
SN54LS399 SN74LS399
SNS4S412  SN745412
SN74LS424
SN54425  SN74425
SN54426  SN74426
SN745428
SN745438
SNB4S470 © SN74S470
SN54S471  SN74S471

ELECTRICAL

PAGE?
T
7489
7489
7489
7489
7496
7-499
7-499
7502
7-507
633
633
7514

7514
t

T

PIN
ASSIGNMENTS
PAGE?

5.72 SN54S472
7-489 SN545473
7489 SN54S474
7-489 SN545475
7489 SN545481
7-496 SN545482
7-499 SN54490
7-499 SN54L5490
7502 SNB4LS670
7507 TIM8224

574 TIM8228

5-75 TIM8238
7514 TIMOg04
7514 TIM9905

5-75 TIMO906

575 TIM9907

tsee Bipolar Microcomputer Components Data Book, LCC4270.

TYPE NUMBERS

SN745472
SN745473
SN748474
SN745475
SN748481
SN745482
SN74490
SN74LS490
SN74LS670

ELECTRICAL
PAGE?

- o+ =+ =+ =+ —+

7-520
7520
7-526
7-507
7514
7514
7-460
7-362
7-376
7-151

PIN
ASSIGNMENTS
PAGE
5-76
5-76
5-76
5-76
5-76
5.77
7520
7520
7526
7507
7514
7-514
7-460
7362
7-376
7-151
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FUNCTIONAL INDEX/SELECTION GUIDE

The following pages contain functional indexes and selection guides designed to simplify the choice of a particular
function to fit a specific application. Essential characteristics of similar or like functions are grouped for comparative
analysis, and the electrical specifications are referenced by page number. The following categories of functions are
covered:

SSI FUNCTIONS Page

Positive-NAND gates and inverters with totem-pole outputs . . . . . & v & & « 4 4 s 4 e 4 s e s e w e s . .. 1410
Positive-NAND gates and inverters with open-collectoroutputs e B L]

Positive-NOR gates with totem-pole outputs . . . . e A
Positive-AND gates with totem-pole OUTPULS . . . « v & &« & v 4 4 b 4 . e h e e e e e e e e e e e e e e e . 1IN
Positive-AND gates with open-collector outputs . . T R
Schmitt-trigger positive-NAND gates and inverters with totem-pole outputs e B
Buffers/clock drivers with totem-pole outputs . . . e B 4
50-ohm/75-0ohm line drivers . . . e B 4

Buffer and mterfacegateswnthopen-collectoroutputs .. . O 4
Gates, buffers, drivers and bus transceivers with 3-state outputs e B K
Positive-OR gates with totem-pole outputs . e 8 7
AND—ORINVERTgateswnthtotem-poleoutputs TS B
AND-ORINVERTgateswnhopen-collectoroutputs T B P
Expandable gates . . . A
Expanders . . . e B I
DualJ-Kedge-trlggeredfhpflops e A

Single J-K edge-triggered flip-flops . . . . . . . . . . . . L 4 L i i i e e e e e e e e e e e e e e e .. 115
Dll!m_-h—lgrnd dual flinflans 116

Pulse-triggered single flipflops . . . . . . . . ... ... L.l lUIIUIII I 196
Dual J-K flipflopswithdatalockout . . . . . . . . . . . . & . v . i . i i e s e e e e e e e e e . 1416
Single JK flipflopswithdatalockout . . . . . & & « « & v v 4 4t 4 s s s e e s e e e e e e e e e e .. 146

Dual D-ype flip-flops . . . P £ (]
SR latches . . . e S
Current-sensing gates . e B Y
Monostable multmbrators wvch Schmm tngger |npum e R4
Retriggerable monostable multivibrators . . e B
Clock generator circuits . . . . e

MSY/LSt FUNCTIONS

Adders . . e B3
Aocumulators,arlthmetlc Ioglc unlts Iookeheed urry generators e B 1]
Multlpllers.... e Bt
Comparators . . o Bt

Parity generatorslcheckers e B
Other arithmetic operators e B
Quadhex,andoctal Flip-fIOPs . .« . .« . . L 0 i i e e e e e e e e e e e e e e e e e e e e e e 119
Reglster flles - .. o B ke
Shnftregusters............................................. 1-20
Other registers . - . . & « v = + « & & & & o e e e e e e e e e e e e e e e e e e e e e e e e e e e . 120
Latches . . . e |
Clock generator cnrcuns O o4 |
Code converters . . . e (]
Priority enooders/reglsters e R4
Dataselectors/multiplexers . . . . . . . . L L L L i e e e e e e e e e e e e e e e e e e 122

Decoders/demultiplexers . o [
Open-collector display decoders/drivers with counters/latches O P §
Open-collector display decoders/drivers . . . e
Bus transceivers and drivers . e ]
Asynchronous counters (ripple clock)—negatlve-edge tnggered e e e e e e e e e e e e e e e e e e e e 125
Synchronous counters—Positive-edge triggered . . . e B ]
Bipolar bitslice processorelements . . . . . . . . . L L Ll el e e e e e e e e e e e 1-26
First-in first-out memories (FIFO's) _. . . e B
Random-access read/write memories (RAM'" sl e B2 4
Read-only memories (ROM’s) e e e e e e e e e e e e e . . 1-27
Programmable-read-only memcrles (PROM's) 128

Microprocessor controllers and support functions
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SSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS
ELECTRICAL TABLES ~ PAGE 6-2

TYPICAL TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION |DISSIPATION AND PACKAGE ENTS
DELAY TIME | PERGATE | -55°Cto 125°C 0°Cto70°C PAGE NO.
3ns 19mW |SN54s04 | J,W [SN74s04 | J. N
6ns 22mW |SNB4HO4 | J,W |SN74HO4 | U, N
HEX INVERTERS 9.5ns 2mW  |SN54LSO4 | J,W |SN74LS04 | J, N 5.7
10ns 10mwW  |SN5404 J,W |sN7404 N
33ns imW  [SN54L04 J, T [SN74L04 J.N
3ns 19mW  [SN54S00 J, W [SN74s00 4N
22mW  |SN54H! J,W {SN74HOO | J,N
QUADRUPLE 2-INPUT 8ns m o0
9.5ns 2mW  |SN54LS00 | J,W [SN74LS00 | J,N 56
POSITIVE-NAND GATES
10ns 10mW  |SN5400 J,W |SN7400 I N
33ns 1mW  [SNS54L00 J, T |SN74L00 4N -
3ns 19mW |SN54510 J,W |SN74s10 J,N
6ns 22mW |SNB4H10 | 4, W [SN74H10 | J,N
TRIPLE 3-INPUT
9.5ns 2mwW  |SN54LS10 | J,W |SN74LS10 | J,N
POSITIVE-NAND GATES
10ns 10mW  |SN5410 J,W [sN7410 3N
33ns 1mW  {SN54L10 J, T |SN74L10 J,N -
3ns 19mW  |SN54820 J,W {SN74520 3, N
6ns 22mW  |SN5aH20 | J,W [SN74H20 | 4 N
DUAL 4INPUT
9.5ns 2mW  [SN54LS20 | J,W [SN74LS20 | I, N 510
POSITIVE-NAND GATES
10ns 10mW  |SN5420 J,W |SN7420 N
33ns 1mW |SNs4aL20 | J,T [sn74L20 | SN
3ns 19mW  |SN54S30 J,W [SN74530 4N
22mW  |SN5aH J,W |{SN74H30 N
SINPUT 1‘75 o 2.4 nnw SN:L:go LW SN'7;4L530 j N
ns .4 m v .
POSITIVE-NAND GATES 512
10ns 10mW  [SN5430 J,W |SN7430 N
33ns 1mW  [SN54L30 J, T |SN74L30 J, N
13INPUT POSITIVE-NAND GATES 3ns 19mW  |SN54S133 | J,W [SN74S133 | J N 538

POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS
ELECTRICAL TABLES — PAGE 64

TYPICAL TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION |DISSIPATION AND PACKAGE A ]
DELAY TIME | PERGATE | -55°Cto 125°C 0°C to 70°C PAGE NO.
Sns 17.5mW  [SN54505 J,W [sN74s05 N
8ns 22mW [SN54HO5 | J,W [SN74HOS | J, N
HEX INVERTERS 16ns 2mW  |[SN54LS05 | J,W |[SN74LS0S | 4N &7
24 ns 10mW  [SN5405 J,W |SN7405 J,N
§ns 172.5mW  |SN54503 J.W |sN7as03 | 4, N 5.7
8ns 22mW  |SN54HO1 J,W [SN7aHOT | J,N 56
16ns 2mW  [SN54LSO1 | J,W [SN74LS01 | J N 56
QUADRUPLE 2-INPUT
POSITIVE.NAND GATES 16ns 2mW  |SNSALSDO3 | J,W |SN74LS03 | 4, N 57
22ns 10mW  |{SN5401 J,W [SN7401 LN 56
22ns 10mW  |SN5403 J  |sN7403 5N 5.7
46 ns 1mW  |SN54LO% T 56
46 ns 1mW  |SN54L03 J  |SN74L03 J. N 57
TRIPLE 3INPUT 16 ns 2mW  [SN54LS12 | J,W [SN74LS12 | J,N
POSITIVE-NAND GATES 22ns 10mW  [SNB412 JW [sN7412 N 5@
5ns 17.6mW  |SN54522 J,W |SN74s22 N
DUAL 4INPUT 8ns 22mW  [SN54H22 | J,W [SN74H22 | 4N 511
POSITIVE-NAND GATES 16ns 2mW,  [SNB4LS22 | J,W [SN74LS22 | 4, N
22ns 10mW  [SN5422 J,W [sN7422 J,N
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Ssi

FUNCTIONS

FUNCTIONAL INDEX/SELECTION GUIDE

POSITIVE-NOR GATES WITH TOTE-M-POLE OUTPUTS

ELECTRICAL TABLES — PAGE 6-8

TYPICAL | TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION |DISSIPATION AND PACKAGE ASSIGNMENTS
DELAY TIME | PERGATE | -55°Cto 125°C 0°Cto 70°C PAGE NO.
35ns 20mW [SN54502 | 4,W [SN7as02 | 4N
QUADRUPLE 2-INPUT 10ns 275mW  |SN54LS0Z | J,W |SN74LS02 | J,N o6
POSITIVE-NOR GATES 10ns 14mwW | SN5402 J,W |SN7402 N
33ns 15mW  |SN54L02 | 4, T {SN74102 | 4N
TRIPLE 3INPUT 8.5ns 22mW | SN5427 J,W |SN7427 LN 12
POSITIVE-NOR GATES 10 ns 45mW | SN54LS27 | J,W |SN74LS27 | 4N -
"NOR
DUAL 4INPUT POSITIVE 10.5 ns 23mW  |SN5425 J,W |SN7425 LN 511
GATES WITH STROBE
-INP!
DUAL S-INPUT ans 54mW |SN54S260 | J,W |SN745260 | J,N 558
POSITIVE-NOR GATES
POSITIVE-AND GATES WITH TOTEM-POLE OUTPUTS
ELECTRICAL TABLES — PAGE 6-10
TYFICAL PIN
DESCRIPTION PROPAGATION [DISSIPATION AND PACKAGE A FENTS
DELAY TIME | PERGATE | —55°Cto 125°C 0°Cto 70°C PAGE NO.
N 5, W SNz .
QUADRUPLE 2:INPUT 4:2 . s 3: ma zN:Slsosoa LW :N7ZSL2§8 j :
ns .25 m 3 g 58
POSITIVE- ES
S AND GAT 15ns 19mW | SN5408 5w |sN7408 4N
4.75ns 31mW |SN54S11 | J,W |SN74511 | J N
TRIPLE 3INPUT
8.2ns 40mW |SNBaH11 | J,W [SN74H11 | 4N 5.9
POSITIVE-AND GATES
12ns 425mW  |SNsaLs11 | Jw |sn7aLs1t | N
DUAL 4-INPUT 8.2ns 40mW- |SNB4H21 | J,W |SN7aH21 | J, N
POSITIVE-AND GATES 12ns 425mW |SN54LS21 | J,W |SN74LS21 | 4N 511
POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS
ELECTRICAL TABLES — PAGE 6-12
TYPICAL | TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION | DISSIPATION AND PACKAGE A ENTS
DELAY TIME | PER GATE | -55°Cto 125°C 0°C to 70°C PAGE NO.
N
QUADRUPLE 2INPUT 6.5ns 32mW |SN54S09 | J,W |SN74S09 | J,N
18.5ns 19.4mW | SNs409 J,W |SN7409 LN 58
POSITIVE-AND GATES
- 20ns 4.25mW_ |SN54LS09 | J,W |SN7aLso9 | 4N
6 28mW | SN54S1
TRIPLE 3INPUT ns m 54515 | J,W |SN74S15 | 4 N
10.5 s 38mW  |SNS4H15 | J,W SN7aH15 | J,N 510
POSITIVE-AND GATES
20ns 425mW  |SNS4LS15 | J, W |SN74LS15 | J,.N
SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS
ELECTRICAL TABLES — PAGE 6-14
TYPICAL DEVICE TYPE PIN
TYPICAL
DESCRIPTION DELAY AND PACKAGE ASSIGNMENTS
HYSTERESIS 5 > -
TIME —55°C t0 125°C 0°C t0 70°C PAGE NO.
8V 4 LW SN X
HEX SCHMITT TRIGGER INVERTERS 08 5ns | SNS47 SN7a14 N 59
08V 15ns  |SN54LS14 | J,W |{SN74LS14 | J, N
55V N 745132 | J.N
QUADRUPLE 2INPUT 005: v 12 . :N:ﬁ;zsz ja ::74?32 N
POSITIVE-NAND SCHMITT TRIGGERS § ns . . 537
0.8V 15ns  |SN54LS132 | J,W [SN74Ls132] o N
DUAL 4NPUT POSITIVE-NAND 08V 165ns |SN5413 3 W |SN7a13 IN ;’
SCHMITT TRIGGERS 0.8V 165ns |SN54LS13 | J,W |SN74Ls13 | J, N 59 i
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$S1 FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

BUFFERS/CLOCK DRIVERS WITH TOTEM-POLE OUTPUTS
(ALSO SEE 3-STATE BUFFERS AND DRIVERS ON PAGE 1-13)

ELECTRICAL TABLES — PAGE 6-20

LOW-LEVEL | HIGH-LEVEL | TYPICAL {TYP POWER DEVICE TYPE PIN
DESCRIPTION OUTPUT OUTPUT | DELAY PER AND PACKAGE ASSIGNMENTS
CURRENT | CURRENT | TIME GATE —55°C to 125°C 0°Cto 70°C PAGE NO.
(zl.ll.)'\?::rUPLE 48 mA —2.4mA 7ns 28mW |SN5428 J,W | sN7428 J,N
2amA -1.2mA 12ns | 55mW SN74LS28 |4, N 512
POSITIVE-NOR
12mA —1.2mA 12ns 55mW |SN54LS28 | J, W
BUFFERS
QUADRUPLE 60 mA ~3mA 4ns 41mW |SN54537 J,w | SN74s37 N
2INPUT 48 mA -1.2mA | 10.5ns 27mW  [SNS5437 J, W | SN7437 LN
POSITIVE-NAND 24 mA —1.2mA 12ns | 4.3mW SN74LS37 |J,N 513
BUFFERS 12mA —1.2mA 12ns | 43mW |SN54LS37 | I W
60 mA —3mA 4ns 44mW |SN54S40 | J,W | SN74540 N
DUAL 4-INPUT 60 mA —1.5mA 7.5ns a4 mW [SNB4H40 | J, W [SN74H40 |J N
POSITIVE-NAND 48 mA —1.2mA | 10.5ns 26 mW  |SN5440 J, W | sN7440 N 5.14
BUFFERS 24 mA -1.2mA 12ns | 43mW SN74LS40 | J, N
12mA -1.2mA 12ns 43mW _[SN54LS40 | J W
50-OHM/75-OHM LINE DRIVERS
ELECTRICAL TABLES — PAGE 6-22
LOW-LEVEL |HIGH-LEVEL |TYPICAL |TYP POWER DEVICE TYPE PIN
DESCRIPTION OUTPUT OUTPUT | DELAY PER AND PACKAGE ASSIGNMENTS
CURRENT | CURRENT | TIME GATE —55°C to 125°C 0°Cto 70°C PAGE NO.
DUAL 4 INPUT
POSITIVE-NAND 60 mA —40 mA 4ns 44mW |SN54S140 | J,W | SN745140 | J N 5-39
LINE DRIVERS
QUADRUPLE
2.INPUT 48 mA —42.4mA 7ns 28 mwW SN74128 | J,N
POSITIVE-NOR 48 mA ~29 mA 7ns | 28mw [SN54128 | JW 537
LINE DRIVERS
BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
ELECTRICAL TABLES — PAGES 6-24 AND 6-26
HIGH-LEVEL| LOW-LEVEL [TYPICAL [TYP POWER DEVICE TYPE PIN
DESCRIPTION OUTPUT OUTPUT | DELAY PER AND PACKAGE ASSIGNMENTS
VOLTAGE | CURRENT | TIME GATE —55°Cto 125°C 0°Cto 70°C PAGE NO.
30V 40 mA 13ns 21 mW SN7407 LN 58
HEX 30V 30 mA 13ns 21mW  [SN5407 LW 58
BUFFERS/DRIVERS 15V 40 mA 13ns 21 mwW SN7417 JN 510
15V 30 mA 13ns 21 W ISNB417 J,wW 5-10
3DV 40mA | 125ns 26 mW SN7406 N 5.7
HEX INVERTER 30V 30mA | 125ns 26 mW  |SN5406 W 5.7
BUFFERS/DRIVERS 15V 40mA | 125ns 26 mW SN7416 JN 510
15V 30mA | 12.5ns 26 MW |SN5416 W 510
15V 16mA | 135ns 10mMW  [SN5426 J |sN7426 N 512
15V 8 mA 16 ns 2 mW SN74LS26 | J,N 512
QUADRUPLE
2INPUT 15V 4 mA 16 ns 2mW SN54LS26 | J,W 512
55V 60 mA 6.5ns 41mW |SN54S38 J,W |SN74538  |J.N 513
POSITIVE-NAND =
BUFEERS 55V 48mA | 125ns | 26.4mW [SN5438 J,W |SN7438 LN 513
55V 24 mA 19ns | 43mwW SN74LS38 | J.N 513
55V 12mA 19 ns 4.3mW |SNB4LS38 [J W 513
QUADRUPLE 55V 48 mA 11 ns 28mW  [SN5433 J, W [SN7433 IN
2-INPUT POSITIVE- 5.5V 24 mA 19ns | 545mW SN74LS33 |J. N 513
NOR BUFFERS 55V 12 mA 19ns | 545mW [SN54LS33 | J W
TEXAS INSTRUMENTS
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MSI/LSI FUNCTIONS

FUNCTIONAL INDEX/SELECTION GUIDE

GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

TYPICAL MAXIMUM | MAXIMUM DEVICE TYPE "PIN ELECTRICAL
DESCRIPTION PROPAGATION; SOURCE * K AND PACKAGE ENTS |CHARACTERISTICS
DELAY TIME |CURRENT | CUKRENT | —55°C to 125°C 0°C to 70°C PAGE NO. PAGE NO.
4.5ns —6.5mA 20 mA SN748134 |J,N
12-INPUT NAND GATE - 45mns —2mA 20mA SN54s134 |0 wW 5-38 6-33
8ns —2.6mA 16 mA SN74L5125 |J,N 5-37
8ns —1mA 8mA |SN54LS125 |J, W 56-37
8.5ns —26 mA 16 mA SN74LS126 |J,N 5-37
8.5ns —1mA 8mA SN54LS126 {J, W 5-37
QUADRUPLE 10ns —5.2mA 16 mA SN74125 J, N 5-37
BUS BUFFERS/DRIVERS 10ns —2mA 16 mA SN54125 W 5-37
WITH INDEPENDENT 10 ns —5.2mA 16 mA SN74126 JN 5-37 633
OUTPUT CONTROLS 10ns —2mA 16 mA SN54126 LW 537
10ns —5.2mA 16 mA SN74425 I N 5.74
10ns —2mA 16 mA SN54425 4w ’ 5-74
10ns —5.2mA 16 mA SN74426 J.N 5-75
10 ns —2mA 16 mA SN54426 J, W 5-75
96 ns —268mA 18 mA SN74LS365 1 N 568
9.5ns -1mA 8mA SN54LS365 |J, W 568
S5ns —28mA 18 mA SN74L8386 [J, N 5638
9.5ns —t+mA 8mA SN54LS366 |J, W 568
95ns —26mA 16 mA SN74LS367 {J, N 569
95ns —1mA | 8mA |SNs4LS367|J,W 5.69
9.5ns —2.6 mA 18 mA SN74LS368 |J, N 569
HEX BUS 9.5ns —1mA 8mA |SN54LS368 |J, W 569
BUFFERS/DRIVERS 11ns —5.2mA 32mA SN74366A |4,N 568 636
11ns —2mA 32mA SNB4366A (J, W 568
11ns —5.2mA 32mA SN74368A [J,N 569
11ns —2mA 32mA SNB4368A [, W 569
12ns —-5.2mA 32mA SN74365A |J.N 568
-12ns —2mA 32mA SNB4365A [J, W 568
12ns —5.2mA 32mA - SN74367A |4, N 569
12ns —2mA 32 mA SNB4367A |J, W 569
5ns —-15mA 64 mA SN745240 (J,N 5-54
5ns —-12mA 48 mA SN545240 J 554
Sns —-15mA 64 mA SN74s8241 {J,N 565
5ns —12mA 48 mA SN545241 J 5-65
OCTAL BUS 10ns —15mA 24 mA SN74LS240 |J,N 5-54
BUFFERS/DRIVERS 10ns —12mA 12mA SN54LS240 | J 5-54 683
10ns =15 mA 24 mA SN74LS241 (J,N 555
10ns —12mA 12mA  [SN54LS241| J 555
10ns —15mA 24 mA SN74LS244 |J, N 555
10 ns —12mA 12mA SN54LS244 | J 5.55
CONTROLLER AND BUS DRIVER —-1mA 10mA SN745428 N 7614 7514
FOR 8080A SYSTEMS (MSI) —1 mA 10mA SN748438 N
1 ns =15 mA 24 mA SN74LS5242 |J,N
11ns —12mA 12mA SN54L8242 | 4, W
QUADRUPLE TRANSCEIVERS 1208 _15mA 28 mA sN7aLs243 |5, N 5-55 6-87
12ns —12mA 12 mA SN54LS243 | J, W
QUADRUPLE TRANSCEIVERS 10ns —10.3mA 20 mA SN748226 |4, N 2.345 7.345
WITH STORAGE {MSI1) 10ns —6.5mA 20 mA SN545226 |J, W
12ns —15mA 24 mA SN7ALSZ45 0. N
OCTAL TRANSCEIVERS (MS{} 12ns —12mA 12mA SNB4LS245| U 7-349 7-349
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SSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

POSITIVE-OR GATES WITH TOTEM-POLE OUTPUTS
ELECTRICAL TABLES — PAGE 6-28

r TYPICAL TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION | DISSIPATION AND PACKAGE ASSIGNMENTS
DELAY TIME | PERGATE | —55°Cto 125°C 0°C to 70°C PAGE NO.
QUADRUPLE 2.INPUT 4ns 35mW | SN54S32 J,W | SN74532 3N
POSITIVE-OR GATES 12ns 24mW  |SN5432 J, W | SN7432 3N 513
12ns 5mW  [SN54LS32 | J,W [SN74LS32 | J, N
AND-OR-INVERT GATES WITH TOTEM-POLE OUTPUTS
ELECTRICAL TABLES — PAGE 6-30
TYPICAL TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION | DISSIPATION AND PACKAGE ASSIGNMENTS
DELAY TIME | PERGATE | —55°Cto 125°C 0°C to 70°C PAGE NO.
2WIDE 4INPUT 12.5ns 2.75mW |SN54LS56 | J,W [SN74LS5S | J, N 519
43ns 1.5mW  |SN54L55 4, T |SN74L55 J,N
4WIDE 4-2-3-2-INPUT 3.5ns 29mW |SN54S64 J,W [sN74s64 LN 520
4WIDE 2-2-3-2NPUT 6.6ns 41mW [SN54HS54 | J W {SN74HB4 | U N 518
4WIDE 2-INPUT 10.5ns 23mW  |SN5454 J,W |SN7454 4N 5-18
4WIDE 2-3-3-2-INPUT 12.5ns 45mW [SN54LS54 | J,W [SN74LS54 | J. N 518
4WIDE 2-3-3-2-INPUT 43ns 1.5mW [SN54LB4 | J.T |SN74L54 | I N 518
3.5ns 28mW | SN54S51 J,W [SN74s51 N
6.5ns 29mW [SNB4HS1 | J,W |SN74H51 N
DUAL 2WIDE 2-INPUT 10.5 ns 14mW  |SN5451 J,W |SN7451 J N 516
12.5ns 2.75mW  |SNS4LS51 | J,W [SN74LS51 | J, N
43ns 1.5mW  |SN54L51 4, T |SN74L51 J,N

AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS
ELECTRICAL TABLES — PAGE 6-32

vﬁ TYPICAL | TYPPOWER DEVICE TYPE PIN
| DESCRIPTION PROPAGATION | DISSIPATION AND PACKAGE ASSIGNMENTS
: DELAY TIME | PERGATE | —55Ct0125°C | 0°Cto70°C PAGE NO.
4WIDE 4-2-3-2-INPUT 5.5ns 36mW  [SN54565 ] JW |SN74565 I N §-20
EXPANDABLE GATES
ELECTRICAL TABLE — PAGE 6-39
TYPICAL TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION [DISSIPATION AND PACKAGE ASSIGNMENTS
DELAY TIME | PERGATE | —55°Ct0125°C | 0°Cto 70°C PAGE NO.
DUAL 4-INPUT POSITIVE-NOR GATES
10.5ns 23mW  |[SN5423 J,W |SN7423 J.N 511
WITH STROBE
4WIDE AND-OR GATES 9.9 ns 88mW (SNG4H52 | J W [SN74H52 | J N 517
AWIDE AND-OR-INVERT GATES 6.6 ns 41mW |SNB4HS3 | J,W [SN74H53 | J,N 547
10.5 ns 23mW  |SN5453 J,W |SN7453 JN
2-WIDE AND-OR-INVERT GATES 6.8 ns 30mW [SN54H55 | J,W [SN74HS5 | J N 5.19
DUAL 2-WIDE AND-OR-INVERT 6.5ns 20mW  |SNS4H50 | J,W [SN74H50 | J N
GATES 10.5ns 14mW  [SN5450 J, W [sN74s50 J,N 516
EXPANDERS
ELECTRICAL TABLES — PAGES 6-43, 6-44, AND 6-45
TYP POWER DEVICE TYPE PIN
DESCRIPTION DISSIPATION AND PACKAGE ASSIGNMENTS
PER GATE | -55°Cto 125°C 0°C t0 70°C PAGE NO.
DUAL 4-INPUT EXPANDERS 4mw - \SN5460 3 W |SN7460 N 519
6mW [SNS4HEO | J,W |SN74HBO | J.N
TRIPLE 3-INPUT EXPANDERS 13mW |SNB4HB! | J,W | SN74H61 4N 519
32.2-3INPUT AND-OR EXPANDERS 25mW |SN54HB2 | J,W [SN74HE2 | LN [ 520
1076
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SSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

A B C
PRESET
—a
D E
PRESET
— ) Qp— -_ Q
—> CK —PpcK
— K af— — K a
CLEAR
— 7
SINGLE J-K EDGE-TRIGGERED FLIP-FLOPS
F G H
PRESET PRESET PRESET
J Qf— 1 a 4
»23 ek
S K ar—
K q__J CLEAR
pwg |-TYPICAL CHARACTERISTICS| DATA TIMES DEVICE TYPE PAGE R EFERENCES
fmax Pwr/F-F | SETUP HOLD AND PACKAGE PIN
REF. < = - — ELECTRICAL
(MHz) (mW) (ns)  (ns) | -55°Cto125°C 0°C to 70°C ASSIGNMENTS
125 75 3 04 |sNsas112 | J,w| SN745112 5LN 5-34 658
A 50 100 131 0! |SN54H106 | J,W | SN74H106 4N 532 6-52
45 10 204 0i [SNB4LS76 | J,W | SN74S76 J N 523 6-58
45 10 201 0! [SN54LS112 | J,W | SN74LS112  |J,N| 534 6-56
125 75 3. 0! [SN54s114 | J, W[ SN74s114 4N 5.34 6.58
s 50 100 134 0! |SN54H108 | J,W | SN74H108 LN 532 6-52
45 10 201 04 |SN54LS78 | J,W | SN74LS78 JN 524 6-56
45 10 204 0L |SN54LS114 | J, W | SN74LS114 4N 5-34 6-56
c 125 75 3 0! |SN545113 | J,W | SN74S113 N 534 6-58
25 10 | 204 Ot |SN54L8113 | J,W | SN74LS113  [J,N 5-34 6-56
50 100 13¢ 01 |SN54H103 | J,W | SN74H103 N 531 6-52
D 45 10 204 0: [SN54LS73 | J, W | SN74LS73 LN 522 656
45 10 L 201 O ;SN54LS107 | J | SN74LS107 J N 532 6-56
e 33 10 ;201 t SNB4LS109A! J, W | SN74LS109A |4, N 5-33 6-56
33 45 10t 61 . SN54109 J.W , SN74109 J,N 533 6-46
F 50 100 134 0i |SN54H101 | J,W | SN74H101 JN 531 6-52
G 50 100 13¢ 0: 'SN54H102  J,W | SN74H102 3N 531 652
H 35 65 20t 51 SN5470 J,W | SN7470 N 521 6-46 |

14 The arrow indicates the edge of the clock pulse used for reference: 1 for the rising edge, | for the falling edge.
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SS| FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

PULSE-TRIGGERED DUAL FLIP-FLOPS

—ap cK

CLEAR

J

PULSE-TRIGGERED SINGLE FLIP-FLOPS

L M N
PRESET
J Q [
P cK
' 4 f—
CLEAR
S
owe TYPICAL CHARACTERISTICS | DATA TIMES DEVICE TYPE PAGE REFERENCES
’ fmax Pwr/F-F  |SETUP HOLD AND PACKAGE PIN
REF. 5 5 = n ELECTRICAL
(MHz) (mW) (ns)  (ns) | —B5°Cto 125°C 0°C to 70°C ASSIGNMENTS
30 80 ot 0! |SNB4H73 | J,W | SN7aH73 | J, N 5-22 6-50
20 50 ot 0 |SN5473 J.W | SN7473 LN 522 646
! 20 50 ot 0: |SN54107 J | SN74107 Y 5-32 646
3 38 ot 04 |SN54L73 J, T | sN74L73 N 522 6-54
J 30 80 ot . |SN54H76 | J,W [SN74H76 | I, N 523 6-50
20 50 ot 0! |SN5476 J,W | SN7476 4N 523 645
30 80 ot 0! |SNS4aH78 | J,W |SN74H78 | U N 524 650
« 3 3.8 ot 0. |SNs4L78 | J,T [ SN74L78 4N 5.24 6-54
L 30 80 ot 0! |SNB4H71 J.W | SN74H71 J,N 521 6-50
30 80 ot 0L |SNS4H72 | J,W [SN74H7Z |4, N 5.22 6-50
M 20 50 ot L |sns4a72 J,W | SN7472 4N 522 646
3 38 o o |snsaL7z | LT [sn7aL72 |4 N 522 654
N 3 338 ot 0, |SNS54L71 [ J.T [SN7AL7T1 [N 521 6-54
J-K_FLIP-FLOPS WITH DATA LOCKOUT D-TYPE FLIP-FLOPS
DUAL SINGLE DUAL
o P Q
PRESET
—D Q
—aDck
oWG. TYPICAL CHARACTERISTICS | DATA TIMES DEVICE TYPE PAGE REFERENCES
REF. fmax Pwr/F-F  |SETUP HOLD AND PACKAGE PIN ELECTRICAL
(MHz) (mW) (ns} (ns) ~55°C to 125°C 0°Cto 70°C ASSIGNMENTS
[ 25 70 01 30t [SN54111 J,W [ sN7a111 J,N 5-33 6-46
P 25 100 20t 5t |SN54110 J,W | SN74110 J,N 5.33 6-46
110 75 3t 2t |[SN54S74 J,W | SN74574 JN 522 6-58
43 75 | 15t 5t |SN54H74 | J,W |SN74H74 |, N 522 6-50
Q 33 10 | 25t 5t |SNBALST4A | J,W | SN74LS74A [ J,N 522 656
25 43 201 5t |SN5474 J.W | SN7474 JN 522 6-46
3 4 50t 15t |SNs4L74 | J,T [SN7aL74  |U N 522 6-54

1 The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, { for the falling edge.
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SSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

S-R LATCHES
ELECTRICAL TABLES — PAGE 6-60
TYPICAL TYP TOTAL DEVICE TYPE PIN
DESCRIPTION PROPAGATION| POWER AND PACKAGE ENTS
DELAY TIME |DISSIPATION | —55°C to 125°C 0°C to 70°C PAGE NO.
_ 12ns 19mW  |SN54LS279 | J,W [SN74Ls279 | J, N
QUADRUPLE S-R LATCHES 1205 90mW  [SN54279 J, W |SN74279 J N =60
CURRENT-SENSING-GATES
ELECTRICAL TABLES — PAGE 6-62
TYPICAL TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION | DISSIPATION AND PACKAGES A AENTS
DELAY TIME PER GATE —55°C to 125°C 0°C t0 70°C PAGE NO.
HEX 21 ns 3.3mwW SN54L.563 W | SN74LS63 J N 520
MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS
ELECTRICAL TABLES — PAGES 6-64 AND 6-68
OUTPUT | TYP TOTAL DEVICE TYPE PIN
NO. OF INPUTS ~
DESCRIPTION PULSE FOWER AND PACKAGE ENTS
POSITIVE | NEGATIVE| RANGE [DISSIPATION| -55°Cto 125°C 0°C to 70°C PAGE NO.
1 2 40ns—28s 90mW |SN54121 J, W {sN74121 N
SINGLE . 535
2 40ns—28s 40mW  [SN54L121 | J,T [SN74L121 | J,N
1 1 20570 s 23 mW SN74L5221 | J,N
1 1 20 ns~49 s 23mW  |SN54LS221 | J, W
DUAL 554
1 1 20ns-28s| 130 mw SN74221 N
1 1 20ns—21s| 130mW |SNs4221 W
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS
ELECTRICAL TABLES — PAGE 6-76
NO. OF INPUTS pirect | OVTPUT| TYP DEVICE TYPE PIN
DESCRIPTION cLeag | PULSE [TOTAL AND PACKAGE ENTS
POSITIVE [NEGATIVE RANGE |POWER| —55°C to 125°C 0°C 10 70°C PAGE NO.
2 2 Yes | 45ns—= | 115mW |SN54122 3, W [SN74122 JN
SINGLE 2 2 Yes [ 90ns—=| 85mW |SN54L122 .4, T |sN7aL122 | 4 n 536
2 2 Yes | 450s—| 30mW|SN54LS122| J, W [SN74Ls122 ) 4, N
1 1 Yes | 45 ns—e |230 mW [SN54123 J, W |SN74123" [ J,N
DUAL 1 1 Yes | 90 ns—e | 115 mW {SN54L123 J|SN74L123 | U N 5-36
1 1 Yes_ | 45ns—| 60 mW [SN54LS123 | J, W [SN74Ls123 | 4,
CLOCK GENERATOR CIRCUITS
ELECTRICAL TABLES — PAGES 6-89 AND 7-123
TYP TOTAL DEVICE TYPE PIN
DESCRIPTION POWER AND PACKAGE ASSIGNMENTS
DISSIPATION | —55°C to 125°C 0°C to 70°C PAGE NO.
QUADRUPLE COMPLEMENTARY-OUTPUT 125mn |sns4a26s Lw |snrazes N 558
LOGIC ELEMENTS
DUAL VOLTAGE-CONTROLLED OSCILLATORS (MSI) J0mW - |SNSALST24 | J, W |SN74LS124 [, N 7123
525mW _ |SN54S124 | J, W [SN745124 |[J. N
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MSI/LSI FUNCTIONS

FUNCTIONAL INDEX/SELECTION GUIDE

ADDERS
TYPICAL| TYPICAL | TYP POWER DEVICE TYPE PAGE
DESCRIPTION CARRY ADD | DISSIPATION AND PACKAGE NO
TIME ;| TIME PER BIT —55°C to 126°C 0°C to 70°C )
SINGLE 1-BIT GATED FULL ADDERS 10.5 ns 52 ns 105 mW SN5480 J,W | SN7480 LN| 741
SINGLE 2-BIT FULL ADDERS 14,5 ns 25 ns 87 mW SN5482 J,W | SN7482 J,N| 7-49
10 ns 15 ns 24 mW SN54LS83A | J, W | SN74LS83A | J,N | 753
10ns 15 ns 24 mW SNB4ALS283 | J, W | SN74L5283 | J,N | 7415
SINGLE 4-BIT FULL ADDERS 11ns 7ns 124 mW SN545283 J | sN74s283 | J. N | 7-415
10 ns 16 ns 76 mW SN5483A | J,W | SN7483A | J,N| 753
10 ns 16 ns 76 mW SN54283 3, W | sN74283 J,N| 7415
11ns 11ns 110 mW SN54H183 | J, W | SN74H183 | J, N | 7-287
DUAL 1-BIT CARRY-SAVE FULL ADDERS »
8 15 ns 15 ns 23 mW SN5415183%] J. W | SN74LS183| J, N | 7-287
ACCUMULATORS, ARITHMETIC LOGIC UNITS, LOOK-AHEAD CARRY GENERATORS
TYPICAL | TYPICAL| TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION CARRY ADD POWER AND PACKAGE NO
TIME TIME | DISSIPATION| -55°Cto125°C 0°C to 70°C :
sibi e 10ns 20 720 MW |SN545281 | J,W | SN745281 | J, N | 7410
n
BINARY ACCUMULATORS s m g g
11ns 20 ns 525 mW SN74S381 N | 7484
4BIT ARITHMETIC LOGIC UNITS/ 7ns 11ns 600mW |SN54S181 | J,W [SN74s181 | I, N | 7-271
FUNCTION GENERATORS 12.5ns 24 ns 455 mW  |SN54181 J,W | SN74181 N | 727
16 ns 24 ns 102mW. |SN54LS181 | J,W | SN74LS181 | J, N | 7-271
7 260 mW ' |SN545182 | J N74S1 I N
LOOK-AHEAD CARRY GENERATORS ns 60 m SN54s18 (W | SN745182° | N ) o ey
13ns 180 mW  |SN54182 J,W | SN74182 J, N
MULTIPLIERS
DESCRIPTION DEVICE TYPE AND PACKAGE PAGE
—55°C to 125°C 0°C to 70°C NO.
2.BIT-BY4-BIT PARALLEL BINARY MULTIPLIERS SN54LS261 J,W | SN74LS261 J,N| 7-380
4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS SN54284, SNB4285 | J, W) SN74284, SN74285 | J N 7420
- SN545274 J | sN74S274 J.N| 7391
SN54LS275 J | sN7aLS275 J,N
BIT-SLICE WA 7-391
7-BIT-SLICE WALLACE TREES SNB4S275 3 | snras27s LN 3
26-MHz 6-BIT-BINARY RATE MULTIPLIERS SN5497 J,w/| sN7497 J,N| 7-102
25-MHz DECADE RATE MULTIPLIERS SN54167 J, W[ sn74167 JNT 7222
COMPARATORS
TYPICAL | TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION COMPARE| POWER AND PACKAGE NO.
TIME | DISSIPATION| —55°C to 125°C 0°C to 70°C i
11.5ns 365 mW | SN54S85 J,W | SN74585 3, N
4BIT MAGNITUDE COMPARATORS 2108 275mW | SN5485 J, W | SN7485 ING sy
23.5ns 52mW |SNB4LS85 | J,W |SN74LS85 |[J, N
82ns 20mW  |SN54L85 J |sn74L85 J,N
‘Nev»i product in development as of October 1976.
118 TeEXAS INSTRUMENTS
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MSI/LSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

PARITY GENERATORS/CHECKERS

TYPICAL | TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION DELAY POWER NO
TIME | DISSIPATION [ —55°C to 125°C 0°C to 70°C )
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 31ns 80 mw SN64LS280 | J, W | SN74LS280 | J, N 7-406
13 ns 335 mW SN545280 | J,W |SN74S8280 |J,N
8-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 35ns 170 mW SN54180 J,W [SN74180 J,N | 7-269
OTHER ARITHMETIC OPERATORS
TYPICAL | TYP TOTAL DEVICE TYPE
DESCRIPTION DELAY POWER AND PACKAGE PAGE
TIME [DISSIPATION| -55°C to 125°C 0°Cto 70°C NO.
7ns 250 mW | SN54S86 J,W | SN74586 LN | 765
10ns mW | SN54LS8 N74L! 65
GATES WITH TOTEM-POLE QUTPUTS .
14ns 150 MW | SN5486 J,W | SN7486 J,N | 765
55 ns 15mW | SN54L86 J, T | SN74L86 J,N | 765
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 18ns 30mW | SNEALSIZ6 | LW ISNTALS13E (LN 1,
WITH OPEN-COLLECTOR OUTPUTS 27 ns 150 MW | SN54136 J,W | SN74136 3N
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 18 ns 40 mW | SN54LS266 | J,W |SN74LS266 | J,N | 7-386
QUADRUPLE EXCLUSIVE OR/NOR GATES 8ns 325mW__ |SN545135 | J,W [SN748135 |4, N | 7-129
4-BIT TRUE/COMPLEMENT, ZERO/ONE ELEMENT 14 ns 270 mW  |SN54H87 | J,W |SN74H87 JN | 770
QUAD, HEX, AND OCTAL FLIP-FLOPS
F-F POWER DATA TIMES DEVICE TYPE PAGE
DESCRIPTION PER | FREQ PER SETUP HOLD AND PACKAGE NO.
PKG FLIP-FLOP | ns ns -55°C10125°C | = 0°Cto 70°C
50 MHz 26 mW 20t 0t |SN54LS364™| J |SN74LS364% J, N | 7-467
D TYPE 3-STATE WiTH ENABLE 8 | BoMHz 17 mW 20t Ot |SNB4LS374%*) J |SN74LS374*| J,N| 7-471
100 MHz 56 mW 5t 2t | SN54S374 J | sN74s374 | J,N| 74471
8 | 40MHz| 10.6 mW 20t 5t | SNB4LS377 | J | SN74LS377 | J,N| 7-481
D TYPE WITH ENABLE 6 | 40MHz | 106mw 20t 5t | SN54LS378 | J, W | SN74LS378 | J, N | 7-481
4 | 40MHz| 106 mW 20t 5t | SN54LS379 | J | SN74LS379 | J,N | 7481
g | 40OMHz 39 mW 20t 5% | SN54273 J | SN74273  |J,N, 7288
40 MHz | 10.6 mW 20t 5t | SNB4LS273 | J | SN74LS273| J,N
35 MHz 38 mW 20t 51 | SN54174 | J,W|SN74174 |J,N
D TYPE WITH CLEAR 6 | 40MHz | 106 mW 20t 5% | SN54LS174 | J,W | SN74LS174 | J,N | 7-253
110 MHz 75 mW 5t 3t | SN54S174 | J,W|SN748174 | J,N
35 MHz 38 mW 20t 5t | SN54175 | J,W|[SN74175 | J,N
4 | 40MHz | 10.6 mW 20t 5t | SN54LS175 | J,W | SN74LS175 | J,N | 7-253
110 MHz 75 mW 5% 3t | SN54S175 | J,W | SN74s175 | J,N
J-K TYPE WITH SEPARATE CLOCK | 4 | 50 MHz 75 mW 3 104 | SN54276 J | sN74276 | J,N | 74401
J-K TYPE WITH COMMON CLOCK 4 | 45MHz 65 mwW ot 20t | SN54376 | J,W |SN74376 | J,N| 7479
REGISTER FILES
TYPICAL |TYP READ | DATA | TYP TOTAL DEVICE TYPE
DESCRIPTION ADDRESS | ENABLE | INPUT POWER AND PACKAGE PAGE
TIME TIME RATE |DISSIPATION| -55°Cto 125°C 0°Cto 70°C NO.
EIGHT WORDS OF TWO BITS 33ns 15ns {20 MHz| 560 mW SN74172 J,N | 7-245
FOUR WORDS OF FOUR BITS 27 ns 16ns  |20MHz| 125mW  [SNBALS170 | J,W |[SN74LS170 | J, N 7237
30 ns 15ns  |20MHz| 635mW  |SN54170 J, W |SN74170 J,N
FOUR WORDS OF FOUR BITS
(3STATE OUTPUTS) 24ns 19 ns 20MHz| 135mW  [SN54LS670 | J,W |SN74LS670 | J,N | 7-526

*New product in development as of October 1976,
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MSI/LSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

SHIFT REGISTERS

NO. SERIAL MODES | TYP TOTAL DEVICE TYPE
SHIFT ASYNC 518 PAGE
DESCRIPTION | OF DATA Q101 POWER AND PACKAGE
FREQ CLEAR ||| S5 5 5 S e No.
BITS INPUT o || 9| S |DISSIPATION| —55°C to 125°C 0°C t0 70°C
50 MHz| D Low X |X|x[x]| 750mw |sSn54s208 | J, W [SN745209 | J,N | 7437
g |3BMHz D Low Ix[x|x|x| t175mw |SNB4aLs299* | J |SN74LS299% | J, N | 7437
PARALLEL-IN, 35MHz{ D syncL|X|X|x|x| 175mwW |SN54Ls323* | J [SN74LS323" | J, N | 7-443
PARALLEL-OUT 25MHz{ D Low |X|X|x|x| 360mW _|SN54198 J, W | sN74198 J,N | 7-338
(BIDIRECTIONAL) 70MHz| D Low |x|x|x|x| 4s0mw |snBasi94 | J, W |SN745194 J,N
4 |25MHz| D Low |X|X|X|X 75mW | SN54LS194A | J, W |SN74LS194A | J,N | 7-316
25MHz| D Low [X|X|x|x]| 195mw | SN54194 J,W [SN74194 JN
8 |25MHz| JK tow |x] [x[x]| 360mw |SN54199 J,W | SN74199 J,N | 7-338
10MHz| D Low |X| [X 60mW | SN54LS96 | J,W [SN74LS96 | J,N
5 [10MHz| D Low [x| |X 240 mW | SN5496 J,w | sN7496 ILN| 705
5MHz| D Low |X| -|X 120mW __ | SN54L.96 J |sn74L96 J N
70MHz| JK Low |[X| IX 375mW | SNB4S195 J,W | SN745195 J,N | 7-324
30MHz| JK Low {X| X 195mW | SN54195 J,W |SN74195 J,N | 7324
25MHz{ D Low [x| [X 75mW  |SN54LS395A%| J, W [SN74LS395A%| J,N | 7-496
PARALLEL-IN,
25MHz| D None |X| |X 195mW | SN5495A J,W | SN7495A J,N | 789
PARALLEL-OUT
25MHz| D Low x| |Xx|x| 230mw |sN54179 J,W |sN74179 J,N | 7-265
4 |25MHz| D None [X| |X|X| 230mw |SN54178 J,W |SN74178 J,N | 7-265
30MHz| JK Low [X| {x 70mW | SN54LS195A | 3, W | SN74LS195A | J, N | 7-324
25MHz| D None |X| |X 65mW |SN54LS95B | J,W |SN74LS95B | J,N | 7-89
25MHz| D None [X| |X 70 mW  |SN54LS295B%| J, W |SN74L52958*} J, N | 7-429
3MHz| JK None [X| |X 19mW | SN54L99 J |SN74L99 J,N | 7109
3MHz| D None [X| |X 19mW  |SN54L95 J,T |sN74LgB J,N | 789
SERIALIN 25 MHz [Gated D | Low |X 80mW |SN54LS164 | J,W |SN74LS164 [J,N
' 8 |25MHz |Gated D | Low |X 167 mW | SN54164 J,W |sn74164 J,N | 7-206
PARALLEL-OUT
12MHz |{Gated D | Low |X 84mwW |SNsaL164  |J, T |SN74L164 | N
25MHz| D None |X| [X]x | 21omw |SN54165 J,W |sN7a165 J,N | 7-212
3BMHz| D None |X| |x]|x | 105mw |SN54LS165 |J,W [SN74LS165 |J, N | 7-212
PARALLEL-IN, 8
SERIAL.OUT 20MHz| D Low |X| |X]|Xx | 360mW |SN54166 J,W |SN74166 J,N | 7217
) 35MHz| D Low (x| {X[x | 110mw |SN54LS166 |J W |SN74LS166 |J N [7-217
4 [1oMHz| D High [Xx | [X 175mW | SN5494 J,W [sn74a94 J,N | 786
SERIALIN 25 MHz{Gated D | None (X 60mW 1 SN54LS9? J, W IsN74LS91 4N
SERIAL oth 8 {10 MHz |Gated D | None |X 175mW | SNB491A J,W |sN7491A N | 781
3MHz |Gated D | None [X 17.56mW  |SN54L91 J,T |SN74L91 J.N
#5.R =shift right, 5-L = shift left
OTHER REGISTERS
TYP TOTAL DEVICE TYPE
ASYNC c PAGE
DESCRIPTION FREQ | . " 1 POWER AND PACKAGE NO
DISSIPATION| —55°C to 125°C 0°C to 70°C i
30MHz| None | 365mW |SNB4LS398 | J |SN74LS398 |J,N | 7499
30MHz| None | 365mW | SN54LS399 | J,W | SN74LS399 |J, N |7-499
QUADRUPLE MULTIPLEXERS Nome | G5mW | SNS54LS208 | J,W |SN74LS208 | J, N | 7432
WITH STORAGE 25 MHz| None 5 m B N7 3
25 MHz| None 195 mW | SN54298 J,W | SN74298 4N | 7432
3MHz| None 25mW | SN54L98 J |sN74aL98 J,N | 71107
8-BIT UNIVERSAL SHIFT/STORAGE 35 MHz| Low 175 mW | SN54LS209° | 3 |SN74LS209” | U N 7437
REGISTERS 50 MHz| Low 750 mW | SN545299 J, W | SN745299 4N
R 25MHz| High 250 mW | SN54173 J, W [SN74173 INT, oag
QUADRUPLE BUS-BUFFER REGISTER 50MHz| High asmw | SNBaLS173% | 4w |sn7aLsiza [N |
*New product in development as of October 1976.
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MSI/LSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

LATCHES
NO. TYPICAL | TYP TOTAL DEVICE TYPE
DESCRIPTION OF | CLEAR | OUTPUTS | DELAY POWER AND PACKAGE PAGE
BITS TIME DISSIPATION | —55°C to 125°C 0°C to 70°C No.
MULTI-MODE BUFFERED 8 Low Q 11 ns 410 mW SN548412 J  [SN748412 |J,N | 7502
ADDRESSABLE g Low Q 12ns 300 mW SN54259 J, W | SN74259 I, N 7.376
Low Q 17 ns 110 mW SN54LS269 |J, W | SN741.8259 |J, N
None Q 17ns 210 mwW SN54LS363%| J |sNn74Ls363*|J, N | 7467
TRANSPARENT 8 None Q 19 ns 120 mW SN54LS373%| J |sN74Ls373" J,N | 7471
None Q 7 ns 525 mW SN548373 J |SN748373 |J,N | 7471
DUAL 4-BITWITH s Low Q 1Mns 250 mW SN54116 J, W | SN74116 J,N {7115
INDEPENDENT ENABLE None Q 15 ns 320 mW SN54100 J, W [ SN74100 J,N | 7113 n
—| None Q,Q 15 ns 160 mW SN5475 J, W | SN7475 J,N | 735
None Q,a 30ns 30 mW SN54L75 J | SN74L75 J,N| 735
DUAL 2.BIT WITH None QQ 11 ns 32mw SNBALS75 |J,W | SN74LS75 [J,N | 7-35
INDEPENDENT ENABLE 4 None Q 15 ns 160 mW SN5477 w 7-35
None Q 30ns 80 mwW SN54L77 T 7-35
None Q 10ns 35 mwW SN54LS77 w 7-35
~_None a,C i2ns 32mW . | SN54i8375 |J, W | SN74LS375 |J, N | 7478
QUAD S (sS1) 4 None Q 12 ns 90 mW SN54279 J,W | SN74279 J,N 660
None Q 12 ns 19 mW. SN54LS279 [J, W ( SN74LS279 |J, N
CLOCK GENERATOR CIRCUITS
TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION POWER AND PACKAGE
DISSIPATION | —55°C to 125°C 0°C 10 70°C No.
(FOR TMS 9900) 669 mW SN741.53627 1 J, N | 7460
CLOCK GENERATOR/DRIVERS (FOR TMS 8080A) 719 mW SN74L8424 |J,N | 7-507
. 90 mW SN54LS124 | J, W [SN74LS124 |J, N | 7-123
DUAL VOLTAGE-CONTROLLED OSCILLATOR WITH ENABLE 525 mW SN548124 |J,W |SN74S124 |J, N | 7-123
90 mW SN54LS326 |J, W | SN74LS326 |J,N | 7-445
DUAL VOLTAGE-CONTROLLED OSCILLATOR 150 mw SN54LS325 | J, W | SN74L5325 [J, N 7445
150 mW SN54LS327 |J, W | SN74LS327 |J,N
VOLTAGE-CONTROLLED OSCILLATOR WITH ENABLE 90 mW SN54L8324 |J, W | SN74LS324 [J,N | 7445
DUAL 30-MHz PULSE SYNCHRONIZERS/DRIVERS 255 mW SN54120 J, W | SN74120 J,N | 7118
QUAD COMPLIMENTARY GATES (CLOCK/CLOCK] [SS1] 125 mW SN54265 J, W | SN74265 J,N| 689
CODE CONVERTERS
TYPICAL TYPICAL DEVICE TYPE
DELAY TIME ) PAGE
DESCRIPTION TOTAL POWER AND PACKAGE
PER PACKAGE DISSIPATION NO.
LEVEL —55°C to 125°C 0°C to 70°C
6-LINE-BCD TO 6-LINE
BINARY, OR 4-LINE TO 4-LINE 25 ns 280 mW SN564184 J,W | SN74184 J,N | 7-200
BCD 9's/BCD 10's CONVERTERS
6-BIT-BINARY TO 6-BIT-BCD CONVERTERS 25 ns 280 mW SN54185A | J,W |SN74185A | J,N | 7-290
*New product in development as of October 1976.
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PRIORITY ENCODERS/REGISTERS

TYPICAL| TYPTOTAL DEVICE TYPE PAGE
DESCRIPTION DELAY POWER AND PACKAGE
TIME | DISSIPATION| —55°C to 125°C 0°C to 70°C No.
FULL BCD PRIORITY ENCODERS 10ns 225mW | SNS54147 | J, Wi SN74147 | J, NI 2181
15 ns 60mW | SN54LS147"| J,W|SN74L5147°| W N
CASCADABLE OCTAL PRIORITY ENCODERS 12ns 190mW | SNB4148 | J W SN74148 | JNT 4o
15 ns 60mW | SN54LS148"| J,W |SN74LS148"| J,N
CASCADABLE OCTAL PRIORITY ENCODERS or o | snoaisoss”| oW |sn7aLssas® | on| 7448
WITH 3-STATE OUTPUTS ’ '
2-BIT CASCADABLE PRIORITY REGISTERS 35 s 275mW | SN54278 3,W|sn7a278 | N[ 7403
DATA SELECTORS/MULTIPLEXERS
TYPE TYPICAL DELAY TIMES TYP TOTAL DEVICE TYPE
DATA TO | DATA TO PAGE
DESCRIPTION OF W | nonany | FROM POWER AND PACKAGE No.
OUTPUT | reut | outpur | ENABLE | DISSIPATION | _gpoc 0 125°c 0°C 10 70°C
16-LINETO1-LINE | 2State | 11ns 18 ns 200mW | SN54150 J.W]| SN74150 | J,N| 7-157
;tﬁ:erro-LuNE 3State | 10ms 17ns 220 mW ’ SN74351 N | 7451
3Swte | 45ns 8ns 14 ns 276 mW | SNG4S351 | J,W| SN74S251 | J,N| 7-362
3State | 17ns 21ns 21 ns 250 mW | SN54251 3, W/| SN74251 J,N| 7362
3Ste | 17ns 21ns 21 ns a5mW | SN54LS251 | J,W| SN74LS251 | J,N| 7-362
BLINETOLLINE | 25Tt | 45w 8ns 9ns 295mW | SNB4S151 | J,W| SN7as151 | 4, N| 7-157
2State 8ns 16 ns 22ns 145mW | SN5a151A | 5, W] sN7a1514 | 4, N| 7-157
2State 8ns 130mW | SN54152A | W 7157
2Stte | 11ns 18 ns 27 ns 30mW | SN54LS151 | J,W| SN74LS151 | J,N| 7-157
2State | 11ns 180s 28mwW | snsaLsts2 | w 7157
3Swte 12ns 16 ns 35mW | SNBALS253 | J,W| SN74LS253 | J,N| 7-369
2Stte | 15ns 22 ns 3 mW | SN54LS352 | J,W| SN74LS352 | J,N| 7454
BUAL 3State | 12ns 21ns 43mW | SN54LS353 | J,W| SN74LS353 | J,N| 7457
ALINETOALNE | 25T 6ns | 95ns 225mwW | SN54s153 | J,w| SN7as153 | J,N| 7-165
25tate 14 ns 17ns 180mW | SN54153 5, W] SN74153 IN| 7185
2State 14ns 17ns 31mW | SN54LS153 | J,W| SN74LS153 | J,N| 7-165
2State 27 ns 34 s 90mW | SN54L153 s |sn7aL1sz | o n] 74168
2Stte P S5mW | SNGALSZ98 | J,W | SN7ALS298 | J,N| 7432
QUADRUPLE 2State 20 nst 195mW | SN54298 J, W | sN74298 s N| 7432
2.LINE-TO-1-LINE | 2State 20 st 32mW | SN54LS398 | J | SN74LS398 | J,N| 7499
WITHSTORAGE | 2Stae | 20mst | 20nst 37mW | SN54LS399 | 4w SN7aLs399 | J, N]| 7499
2State 120 nst 5mW | SNsaLo8 | J | sn7ares | J,NJ 7-107,
3State e ' 14 ns 280mW | SNBas258 | J,W | SN745288 | J,N| 7372
3State Bns 14ns 220mW | SN54s257 | J,W| SN74s257 | J,N| 7372
2-State 4ns 7ns 195 mW SN545158 J, W | SN748158 J,N| 7-181
2State Bns 8 ns 250mW | SNB4S157 | J,w| Sn7asis7 | 4 N| 7181
QUADRUPLE 3-State 12ns 20 ns 60mW |SNBaLS258A%| J, W [SN74LS258A*| 4, N[ 7372
2-LINE-TO-1:LINE | 3State 12ns 20 s 60mW | snsaisasza®l J W ISN74Ls257A%| 5 N| 7372
2State 7ns 12ns 2amW | SN54LS158 | J,W| SN74LS188 | J,N| 7-181
2.State 9 ns 140s somw | snsaLs1s7 | o, w| snzaLsis? | o, N| 7481
2State 9ns 14ns 150 mW | SN54157 3, W /| sN74157 LN| 7181
2.State 18ns 27 ns 75mW | SN54L157 3 | sn7aLis7 | 4N 7181

TFrom clock. i
*New product in development as of October 1976.
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DECODERS/DEMULTIPLEXERS

TYPICAL | TYPICAL | TYP TOTAL DEVICE TYPE
TYPE OF PAGE
DESCRIPTION OUTPUT SELECT | ENABLE POWER AND PACKAGE NO.
) TIME TIME | DISSIPATION| -55°C to 125°C 0°C to 70°C
Totem-Pole 23ns 19 ns 170mW | SN54154 J, W | SN74154 LN 77
4-LINE-TO-16-LINE Totem-Pole 46 ns 38ns 85mW | SN54L154 J [ SN74L154 [ U N | 7171
Open-Collector| 24 ns 19 ns 170 mW | SN54159 J, W | SN74159 J,N | 7188
ALINETO-1G-LINE, Totem-Pole 17ns 35mW | SN54LS42 | J, W | SN54LS42 J, N
BCD-TO-DECIMAL Totem-Pole 17ns 140 mW SN5442A J,W | SN7442A J,N 7-15
Totem-Pole 34 ns 70 mW SN54142 J SN74L42 J, N
4LINE-TO-10-LINE, Totem-Pole 17 ns 140 mW | SN5443A J, W- | SN7443A 4N
EXCESS-3TO-DECIMAL Totem-Pole 34 ns 70 mW | SN541.43 J _[SN74L43 J, N 7-15
+LINETO-1G.LINE Totemn-Pole 17ns 140 mW | SN5444A J, W I sN74444 I N
EXCESS-3GRAY- 7-15
Totem-Pole 34ns 70 mW SN541.44 J SN74L44 J,N
TO-DECIMAL
Totem-Pole 8ns 7ns 245 mW SN545138 J, W | SN74S138 LN L7124
SLINETO-8-LINE Totem-Pole 22ns 21 ns 31 mW  [SN54LS138 | J,W | SN74LS138 J,N | 7.134
Totem-Pole 7.5ns 6 ns 00mW  SNB4Si35 | J, W | SN745130 3N | 71134
Totem-Pole 22ns 19ns 34 mwW SN54LS139 | J,W [ SN74LS139 JN | 7134
Totem-Pole 18 ns 15 ns 30 mw SN54LS155 | J, W | SN74LS155 J.N | 7175
DUAL 2-LINE-TO-4-LINE Totem-Pole 21ns 16 ns 125 mW SN54155 J,W [ SN74155 J,N {7175
Open-Collector 23ns 18 ns 125 mW SN54156 J,W {SN74156 J, N | 7175
Open-Collector 33ns 26ns 31T mw SN54LS156 | J,W | SN74LS156 J,N | 7175
OPEN-COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCHES
OUTPUT | OFF-STATE | TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION SINK OUTPUT POWER BLANKING AND PACKAGE NO.
CURRENT | VOLTAGE |DISSIPATION —55°C to 125°C 0°C to 70°C
BCD COUNTER/
::I;-rTI:;E;/MAL 7mA 55V 340 mW SN74142 4N | 7-140
DECODER/DRIVER
BCD COUNTER/
4-BIT LATCH/ Constant
BCD-TO-SEVEN- Current 7v 280 mw Ripple SN54143 J,W [SN74143 J,N | 7-143
SEGMENT DECODER/ 15 mA
LED DRIVER
BCD COUNTER/
:ESTIZ:;ECVHEIN_ 20 mA 15V 280 mW Ripple SN54144 Jw 7.143
SEGMENT DECODER/ 25 mA 15V 280 mW Ripple SN74144 4N
LAMP DRIVER

RESULTANT DIiSPLAYS USING "143,"144

=1 =1i_1I—

-

=1 1
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MSI/LSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

OPEN-COLLECTOR DISPLAY DECODERS/DRIVERS

v OUTPUT |OFF-STATE | TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION SINK OUTPUT POWER BLANKING AND PACKAGE NO.
CURRENT | VOLTAGE | DISSIPATION —55°C to 125°C 0°Cto 70°C
80 mA 30V 215 mW Invalid Codes | SN5445 J, W | SN7445 J, N 7-20
80 mA 15V 35mW Invalid Codes SN74LS145 | 4, N | 7-148
BCD-TO-DECIMAL )
12 mA 15V 35 mW Invalid Codes | SN54LS145 | J, W 7-148
DECODERS/DRIVERS i
80 mA 15V 215 mW Invlaid Codes | SN54145 J,W | SN74145 J,N | 7-148
7mA 60V 80 mW Invalid Codes SN74141 J,N | 7-138
40 mA 30V 320 mW Ripple SN5446A J, W | SN7446A J.N 7-22
40 mA 3oV 320 mW Ripple SNb54246 J, W | SN74246 4N 7-22
40 mA 1BV 320 mW Ripple SN5447A J, W | SN7447A J, N 7-22
40 mA 15V 320 mW Ripple SN54247 J, W | SN74247 J,N | 7-351
24 mA 15V 35 mW Ripple SN74LS47 | I N 7-22
24 mA 15V 35 mW Ripple SN74LS247 | J,N | 7-351
12mA 15V 35 mW Ripple SNB4LS47 | 4 W 7-22
12mA 1BV 35 mW Ripple SN541L.5247 | J, W 7-351
20 mA oV 133 mW Ripple SN54L46 J | SN74L46 J,N 722
BCD-TO- 20 mA 1BV 133 mwW Ripple SN54L47 SN74L47 3N 7-22
SEVEN-SEGMENT 6.4 mA 55V 265 mW Rippie SN5448 J,W | SN7448 J, N 7-22
DECODERS/DRIVERS 6.4 mA 5.5V 265 mW Ripple SN54248 J,W | SN74248 J,N | 7-351
6 mA 55V 125 mW Ripple SN74LS48 | J,N 7-22
6 mA 55V 125 mW Ripple SN74LS248 | J, N | 7-351
2mA 55V 1256 mW Ripple SN54LS48 | J, W 7-22
2mA 55V 125 mW Ripple SN54LS248 | J,W 7-351
10 mA 55V 165 mW Direct SN5449 W 7-22
10 mA 55V 265 mW Direct SN54249 J, W | SN74249 J,N | 7-351
8 mA 55V 40 mW Direct SN74LS249 | J,N | 7-351
8 mA 55V 40 mW Direct SN74L549 | J,N 7-22
4 mA 55V 40 mW Direct SN54LS49 | J, W 7-22
4 mA 55V 40 mW Direct SN541L5249 | J,W 7-351

RESULTANT DISPLAYS USING "46A, "47A, '48, 49, 'L46, "L47, 'LS47, 'LS48, 'LS49

et I s ()l B [} 1y

I S Vi i o ) o =

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
RESULTANT DISPLAYS USING "248, 247,248, 249, '1.S247, 'LS248, 'LS249
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BUS TRANSCEIVERS AND DRIVERS

TYPICAL MAXIMUM | MAXIMUM DEVICE TYPE
DESCRIPTION PROPAGATION | SOURCE SINK AND PACKAGE PAGE
DELAY TIMES |CURRENT |CURRENT | —55°C to 125°C 0°C to 70°C NO.
CONTROLLER AND BUS DRIVER —-1mA 10 mA SN748428 N
FOR 8080A SYSTEMS -1 mA 10 mA SN745438 N |75
OCTAL BUS TRANSCEIVERS 12ns —12mA 12mA | SN54LS245%| J | SN74LS245% §, N | 7-349
::—: ::Z;EQSSCEWERS 10ns —6.5mA 20mA | SN548226* | J,W | SN745226* | 4, N | 7-345
ASYNCHRONOUS COUNTERS (RIPPLE CLOCK)}-NEGATIVE-EDGE TRIGGERED
N COUNT |PARALLEL| TYPTOTAL DEVICE TYPE PAGE
DESCRIPTiON FREQ LOAD CLEAR POWER AND PACKAGE NO.
’ DISSIPATION | -55°C to 125°C 0°C to 70°C
50 MHz Yes Low 240 mW SN54196 J,W | SN74196 N | 7331
100 MHz Yes Low 375 mwW SN54S196 | J,W | SN745196 | J,N | 7-331
35 MHz es Low 150 mW SN54176 J,W | SN74176 4, N | 7-258
32MHz | Set-to9 High 40 mwW SN54LS90 | J,W | SN74LS90 | J,N | 7-72
DECADE 32 MHz | Set-to-9 High 40 mw SN54LS290 | J,W | SN74LS290 | J,N | 7423
32MHz | Set-to9 High 160 mW SNB490A J,W [ SN7490A LN | 772
32MHz | Set-to9 High 160 mW SN54290 J,W | SN74290 JN | 7423
30 MHz Yes Low 60 mwW SN54L8196 | J,W | SN74LS196 | J,N | 7-331
3MHz | Set-to-9 High 20 mW SN54L90 J, T | SN74L90 N | 772
50 MHz Yes Low 240 mW SN54197 J,W | SN74197 N | 7331
100 MHz Yes Low 375 mW SN545197 | J,W | SN74S197 | J,N | 7-331
35 MHz Yes Low 150 mW SNB4177 J,W | SN74177 J,N | 7-258
32 MHz None High 39 mW SN54LS93 | J,W | SN74Ls93 | J, N | 772
4-BIT BINARY 32 MHz None High 39 mw SN54L8293 | J,W | SN74LS293 | J,N | 7-423
32 MHz None High 160 mW SNB493A | J,w | SN7493A LN | 772
32 MHz None High 160 mW SN54293 J,W | SN74293 J,N | 7423
30 MHz Yes Low 60 mW SN54LS197 | J,W | SN74LS197 | J,N | 7-331
3 MHz None High 20 mW SN54L93 J, T | SN74L93 LN | 772
32 MHz None High 39 mW SN54LS92 | J,W | SN74LS92 | J,N
DIVIDE-BY-12 7-72
32 MHz None High 160 mW SN5492A J,W | SN7492A J,N
25 MHz None High 210 mW SN54390 J,W | SN74390 J,N | 7489
DUAL DECADE 35 MHz None High 75 mW SN54LS390 | J, W | SN74LS390 | J,N | 7-489
25MHz | Set-to-9 High 225 mwW SN54490 J,W | SN74490 J,N | 75820
35 MHz | Set-to9 High 75 mW SN54L8490 | J, W | SN74Ls490 | J,N | 7520
DUAL 4.BIT BINARY 25 MHz None Hfgh 190 mW SN54393 J,W | SN74393 J,N | 7489
35 MHz None High 75 mW SN54LS393 | J,W | SN74LS393 | J,N | 7489
1076
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SYNCHRONOUS COUNTERS—POSITIVE-EDGE TRIGGERED

COUNT |PARALLEL TYP TOTAL DEVICE TVPE PAGE
DESCRIPTION CLEAR POWER AND PACKAGE
FREQ LOAD - 5 . = NO.
DISSIPATION -55°C to 125°C 0°C to 70°C
40 MHz Sync Sync-L 475 mW SN545162 J, W | SN748162 J,N
25 MHz Sync Syne-L 93 mW SN54LS162A |J, W | SN74LS162A | J, N
DECADE 25 MHz Sync Async-L. 93 mW SN54LS160A |J,W |SN74LS160A | J,N | 7-190
25 MHz Sync Sync-L 305 mwW SN54162 J,W | SN74162 4N
25 MHz Sync Async-L 305 mW SN54160 J,W | SN74160 J. N
40 MHz Sync None 500 mW SN545168 J, W | SN745168 J,N 17-226
25 MHz Sync None 100 mW SN54LS168A |J,W [SN74LS168A | J, N | 7-226
DECADE 25 MHz Async Async-H 85 mW SNB4LS192 |J, W [SN74LS192 |J, N |7-306
UP/DOWN 25 MHz Async Async-H 325 mW SN54192 J,W |SN74192 J,N | 7-306
20 MHz Async None 100 mW SN54LS190 J, W | SN74LS190 J,N [7-296
20 MHz Async None 325 mW SN54190 J,W | SN74190 J,N | 7-286
3 MHz Async Async-H 42 mW SN541.192 J_|SN74L192 J,N [7-306
DECADE 1 25 MHz Set-to-9 Async-H 270 mW SN54167 J,W |SN74167 J,N | 7-222
RATE MULTIPLIER, Nqg
40 MHz Sync Sync-L 475 mW SN545163 J,W |SN745163 4N
25 MHz Sync Syne-L 93 mW SN54LS163A |J,W |SN74LS163A |J, N
4-BIT BINARY 25 MHz Sync Async-L 93 mW SN54LS161A {J,W |SN74LS161A |J,N |7-190
25 MHz Sync Sync-L 305 mW SN54163 J, W | SN74163 J,N
25 MHz Sync Async-L 305 mW SN54161 J, W |SN74161 J, N
40 MHz Sync None 500 mW SN545169 J,W {SN745169 J,N 17-226
25 MHz Sync None 100 mW SN54LS169A |J,W |SN74LS169A |J, N |7-226
25 MHz Async Async-H 85 mW SN54L5193 |J,W |SN74LS193 |J,N [7-306
4-BIT BINARY
UP/DOWN 25 MHz Async Async-H 325 mW SN54193 J,W |SN74193 J,N {7-306
20 MHz Async None 90 mW SN54LS191  [J, W |SN74LS191 |J, N [7-296
20 MHz Async None 325 mW SN54191 J, W |SN74191 J,N |7-296
3 MHz Async Async-H 42 mW SN54L193 J  |SN74L193 J,N |7-306
6-BIT BINARY " 25 MHz Async-H 345 mW SN5497 J,W |SN7497 J,N |7-102
RATE MULTIPLIER, N2
BIPCLAR BIT-SLICE PROCESSOR ELEMENTS?
CASCADABLE TYPICAL DEVICE TYPE
DESCRIPTION TO u-OPERATION | TECHNOLOGY AND PACKAGE
N-BITS TIME —55°C to 125°C 0°C to 70°C
Yes 100 ns STTL SN545481 J |SN748481 4N
4-BIT SLICE Yes 230 ns 12L SBPO400AM | J |SBPO400AC |J, N
Yes 230 ns 121 SBPD401AM | J |SBPO401AC |J, N
FIRST-IN FIRST-OUT MEMORIES (FIFO'S)?
TYPE |DELAY TIME | TYP TOTAL DEVICE TYPE
DESCRIPTION OF FROM POWER AND PACKAGE
OUTPUT CLOCK DISSIPATION | —55°C t0 125°C | 0°C to 70°C
ASYNCHRONOUS 16 X 5 3-State 50 ns 400 mW SN745225 | J

T3ee Bipolar Microcomputer Components Data Book, LCC4270.
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RANDOM-ACCESS READ-WRITE MEMORIES (RAM'S)

orGani.| TYPE | TYPICAL |TYPICAL| TYP POWER DEVICE TYPE PAGE
DESCRIPTION ZATION OF | ADDRESS | ENABLE | DISSIPATION AND PACKAGE NG
OUTPUT| TIME TIME PER BIT —55°C to 125°C 0°C to 70°C i
1024-BIT ARRAYS 1024 X 1 | 3-State 65 ns 20ns | 0.2/0.07 mW |SN541S215 | JD | SN74LS215 | J4D,N| +
WITH POWER-DOWN 1024X1| OC 65 ns 20ns | 0.2/0.07mW [SN54LS315 | JD | SN7418315 | JD,N| +
1024 X 1 | 3-State 65 ns 20 ns 0.2mW |SN54LS214 | JD | SN74LS214 |JD,N| t
1024 X 1 | 3-State 30 ns 15 ns 0,51 mW |SN54S214 JD | SN748214 | JD,N| t
1024X1| OC 65 ns 20 ns 0.2mW |SN5418314 | JD | SN74Ls314 |JD,N| +
1024X1| OC 30ns 15 ns 0.51 mW | SN54S314 JD [SN74s314 |JD,N| +
1024-BIT ARRAYS
256 X 4 | 3-State 60 ns 20 ns 0.3 mW | SN54LS207 J | SN74LS207 | J,N | t
256 X 4 | 3-State 40 ns 15 ns 0.59 mW [SN545207 J | SN74s207 LN | Ot
256 X 4 | 3-State 60 ns 20 ns 0.3 mW |SN54LS208 J | SN74LS208 | J,N | t
256 X4 | 3-State 40 ns 15 ns 0.59 mW | SN545208 J | SN74s208 LNt
256-BIT ARRAYS 256 X 1 | 3-State 35 ns 15ns | 1.1/0.39 mW [SN54LS202 |J, W |SN74Ls202 | N | t
WITH POWER-DOWN 256 X 1 0-C 35 ns 15ns | 1.1/0.39 mW [SN54LS302 | J,W|SN74Ls302 | o,N | +
256X 1 | ¢ 35 ns 1B ns 1.1 mW |SNS4LS200A | J, W | SNT4LSZ00A| 4, N | T
256 X 1 | 3-State 25 ns 15 ns 1.9 mW [SN54S200A |J,W | SN74S200A | J,N | +
256-BIT ARRAYS 256 X 1 | 3-State 42 ns 17ns 1.9 mW |SN54s201 J, W [ SN74s5201 LN | t
256 X 1 oc 35 ns 15 ns 1.1mW [SN541L.S300A | J,W | SN74LS300A| J,N | t
256 X 1 oc 25 ns 15 ns 1.9 mW |SN54S300A |J,W [ SN74S300A | J,N | +
256 X 1 o-C 42 ns 13 ns 1.9 mW |SN54S301 J, W | SN745301 LN | 1t
16 X4 | 3-State 25 ns 12ns 5.9 mW [SN545189 J,W | SN74S189 LN |t
64-BIT ARRAYS 16X4 oC 25 ns 12ns 5.9 mW |SN545289 J, W | SN745289 LN |t
16X 4 0-C 32ns 30 ns 5.9 mW SN7489 LN |t
168IT ARRAYS 18X 1 o-c 15 ns 15 ns 14 mW [SN5481A J, W [ SN7481A LN |t
16 X1 o-C 15 ns 15 ns 14 mW |SNB484A J, W | SN7484A LN |t
16 BIT MULTIPLE-PORT 8X2 | 3State 33ns 15 ns 35 mW SN74172 J,N [7-245
REGISTER FILE
4Xx4 o-C 27 ns 15ns 7.8 mW [SN54LS170 |4, W | SN74LS170 | J,N |7.237
16-BIT REGISTERFILE | 4X4 oc 30 ns 15 ns 40 mW |SN54170 J, W | SN74170 J,N |7-237
4X4 | 3State 24 ns 19 ns 9.3 mW |SN54LS670 |J,W | SN74LS670 | J,N |7-526
READ-ONLY MEMORIES (ROM'S)t
oreani.| TYPE | TYPICAL | TYPICAL| TYP POWER DEVICE TYPE
DESCRIPTION zaTion | OF |ADDRESS|ENABLE | DISSIPATION AND PACKAGE
OUTPUT| TIME TIME PERBIT | -55°Ct0125°C| 0°cto70°C
512X 4 o-C 45 ns 15 ns 0.26 mW | SN54S270 | J [SN74S8270(J, N
256 X 8 o-C 45 ns 15 ns 0.26mW | SN54S271 | J [SN74s271|J, N
2048-81T ARRAYS 512X 4 | 3-State 45 ns 15ns 0.26 mW | SN54S370 | J [SN74S370 (J, N
256 X 8 | 3-State 45 ns 15 ns 0.26 mW | SN548371 | J |SN748371|J,N
1024-BIT ARRAYS 256 X 4 0-C 40 ns 20 ns 046 mW | SN54187 |J, W [SN74187 |J, N
256-BIT ARRAYS 32X8 o-C 26 ns 22 ns 1.1 mW | SN5488A |J,W|SN7488A |J,N

tSee Bipolar Microcomputer Components Data Book, LCC4270.
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MSI/LSI FUNCTIONS
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PROGRAMMABLE READ-ONLY MEMORIES (PROM'S)_‘r

ORGANI TYPE | TYPICAL |TYPICAL| TYP POWER DEVICE FYPE
DESCRIPTION ZATION OF ADDRESS | ENABLE | DISSIPATION AND PACKAGE
OUTPUT| TIME TIME PER BIT —55°C t0 125°C| 0°Cto 70°C
612 X 8 | 3-State 85 ns 20 ns 0.14 mW SN5484721 J |SN745472 |4, N
X .
4096-BIT ARRAYS 512X 8 o-C 55 ns 20ns 0.14 mW SN54S473| J |SN74s5473 |J, N
' 512 X 8 | 3-State 55 ns 20 ns 0.14 mW SN548474 | J, W|SN748474 |J, N
512X 8 O-C 55 ns 20 ns 0.14 mW SN545475 | J, W|SN748475 |J, N
56 X 8 -C .24 S
2 BIT ARRAYS 2 o 50 ns 20 ns 0.24 mW N54S470| J |SN748470 [J,N
256 X 8 | 3-State 50 ns 20 ns 0.27 mW SN545471 SN745471 |J, N
256 X 4 -Sta 4 0. SN54! JW 4,
1024-BIT ARRAYS 56 3-State 0 ns 15 ns 49 mW 5287 | J, W|SN745287 |J, N
256 X 4 0-C 40 ns 15 ns 0.49 mW SN545387 | J, W|SN748387 ;J, N
512-BIT ARRAYS 64X8 o-C 50 ns 47 ns 0.6 mW SN54186 |J,W|SN74186 {J,N
32X8 o-C 29ns 28ns 1.3 mW SN54188A|J, W SN74188A|J, N
256-BIT ARRAYS 32X8 o-C 25ns 12 ns 1.56 mW SN545188 | J, W|SN748188 |J, N
32X8 3-State 25 ns 12ns 1.56 mW SN545288 | J, W|SN745288 {J, N
MICROPROCESSOR CONTROLLERS AND SUPPORT FUNCTIONS
: TYP TOTAL DEVICE TYPE
SYSTEM PAGE
DESCRIPTION POWER AND PACKAGE
APPLICATION = w3 = — NO.
DISSIPATION —~55°C to 125°C 0°C to 70°C
8080A 700 mW SN745428 (TIM8228) N 7514
SYSTEM CONTROLLERS 8080A 700 mW SN745438 (TIM8238) N 7-514
Universal 450 mW SN545482 J SN745482 J,N T
TMS 9900 110 mW SN541.5259 J,W | SN74LS259 (TIM9906) |J, N | 7-376
REGISTERS MoS 210 mwW SN54L5363* J SN74L5363* J,N | 7467
210 mW SN541.5364" J SN741.5364* J,N | 7467
MULTI-MODE LATCHES 8080A 410 mW SN545412 J,W | sN74s412 (TIM8212) J,N | 7-502
TRANSCEIVERS AND 625 mW SN545226* J,W | SN745226* J,N | 7-345
BUS DRIVERS 207 mW SN54LS245* J SN741L5245* J,N | 7-349
98 mW SN541.5240 J SN74LS240 J,N | 683
450 mW SN545240 J SN745240 J,N | 683
100 mW SN54LS241 SN7415241 J, N
TRANSCEIVERS AND " >4LS2 J 74Ls2 &83
538 mW SN54S241 J SN745241 J,N | 683
BUS DRIVERS (Ssi}
128 mW SN54L5242 J,W | SN74LS242 J,N | 687
128 mW SN541L5243 J,W | SN74LS243 J,N | 687
100 mW SN54L5244 J SN741.5244 J,N | 683
TMS 9900 669 mW SN74LS362 (TIM9904)* | J,N | 7-460
CLOCK ELEMENTS 9 m 362 | Ut
8080A 719 mW SN741.S424 (TIM8224) |J, N | 7-507
TMS 9900 180 mW SN54148 J,W | SN74148 (TIM9207) I, N | 7-151
LOGIC ELEMENTS TMS 9900 35 mwW SN54LS251 J,W | SN74LS251 (TIM9905) {J,N 7-362
TMS 9900 63 mW SN54LS348* | J,W | SN74LS348 (TIM9908)* | J, N 7448
*New product in development as of October 1976.
TSee Bipolar Microcomputer Components Data Book, LCC4270.
TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 o DALLAS, TEXAS 75222
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TTL INTERCHANGEABILITY GUIDE

Direct Replacements were sclected as pin-for-pin equivalent circuits based on similarity of electrical and mechanical
characteristics as shown in currently published data. Interchangability in any particular application is not necessarily
guaranteed. Before using a substitute, the user should compare the specifications of the substitute device with the
detailed specifications of the original device.

Ti makes no warranty as to the information furnished and buyer assumes all risk in the use thereof. No liability is
assumed for damages resulting from the use of the information contained in this list.

Recc dation for New Designs lists devices performing a similar (sometimes identical) function. Most are
pin-for-pin equivalents for the competitor’s part. However, the recommended part may have different pin-outs or
organizations, as later technologies are listed in some cases to ensure that current high-performance components are
recommended.

Only the basic circuit numbers are cross referenced. As the pin-out sometimes varies between a flat-package part and
the equivalent DIP part, it is recommended that the manufacturer’s specifications be consulted prior to specifying a
direct replacement. Other than parts offered only in a flat package, the dual-in-line pin-outs were used as a guide in
preparing the following cross references.

This list is intended to give T| replacements for competitors’ parts not using the 54/74 numbering system. For a
complete listing of parts in the 54 and 74 families, see the functional index, pages 1-9 through 1-28.

ADVANCED MICRO DEVICES
Example of AMD ordering code:

AM 2700 59 A
Temperature Range Package
51 = —55°C to 125°C A, B, C = Plastic DIP
59 = 0°C to 75°C E, F, = C-DIP
AMD T1 DIRECT RECOMMENDED AMD Tt DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGN TYPE REPLACEMENT FOR NEW DESIGN
2501 SN54192/SN74191 27509 SNBA4S288/SN745288 SNB545288/SN745288
2505 SN54284/SN74284 27510  SN54S387/SN745387 SN545387/SN745387
SNB54285/SN74285 27511  SN54S287/SN74S5287  SN54S287/SN745287

2506 SN545181/SN745181 3101 SN7489 SN7489
251.507 SNB54LS378/SN74LS378 SN54LS378/SN74LS378 3101A SNG54S289/SN745289  SN54S289/SN745289
25LS08 SNB54LS379/SN7418379 SN54LS379/SN74L.8379 9300  SN54195/SN74195 SN54195/SN74195
25LS09 SN54LS399/SN74LS399 SN54LS399/SN74L.S399 9301 SN29301/SN39301 SN5442A/SN7442A
251522 SN54LS322/SN74L5322 SN54LS322/SN74L.5322 9308  SN29308/SN39308 SN54116/SN74116
251523 SN54L.S323/SN741.8323 SNB4LS323/SN74LS323 9309  SN29309/SN39309 SN54153/SN74153
2600 SN54121/SN74121 9310  SN54160/SN74160 SN54160/SN74160
2602 SN54123/SN74123 9311 SN54154/SN74154 SN54154/SN74154
26123  SN54123/SN74123 SN54123/SN74123 9312  SN29312/SN39312 SN54151A/SN74151A
2700 SN54S200A/SN74S200A SN54S200A/SN74S200A 9316  SN54161/SN74161 SN54161/SN74161

SN545201/SN745201 SN545201/SN745201 0318  SN54148/SN74148 5NB4148/SN74148
27LS00 SNB4LS200A/SN74LS200A SNBALS200A/SN74LS200A 9322  SN54157/SN74157 SN54157/SN74167
2701 SN54S300A/SN74S300A SN54S300A/SN74S300A 9334  SN54259/SN74259 SN54259/SN74259

SN545301/SN745301 SN54S301/SN745301 9341 SN54181/SN74181 SN54181/SN74181
27502  SN545289/SN745289 SN545289/SN 745289 9342  SN54182/SN74182 SNB4182/SN74182
27503 SN54S189/SN745189 SN545189/SN745189 9601 SN29601
27508  SN54S188/SN745188 SN54S188/SN745188 93415  SN545314/SN745314 SN54S314/SN748314



Example of order code:

FsC Ti DIRECT
TYPE REPLACEMENT
9000 SN29000
9HOO SN54H00/SN74H00
9L00 SN54LS00/SN74LS00
9NOoC SN5400/SN7400

9S00 SN54S00/SN74500
9001 SN29001

9HO1 SNB4HO1/SN74HG1

9NO1 SN5401/SN7401

9002 SN29002/SN7400, SN5400
9NO02 SN5402/SN7402

9502 SN54S02/SN74502

9003 SN29003/SN7410, SN5410
9NO03 SN5403/SN7403

9s03 SN54S03/SN74S03

9004 SN29004/SN7420, SN5420

9HO4 SNS4H04/SN74H04
9L04 SN54LS04/SN74LS04
9N04 SN5404/SN7404

9504 SN54S04/SN74504

9005 SN29005/SN7450, SN5450
9HO5 SN54505/SN74505

9505 SN54505/SN74S05

9006 SN5460/SN7460

9N06 SN5406/SN7406
9007 SN29007
9NO7 SN5407/SN7407
9008 SN29008
9NO08 SN5408/SN7408

9508 SN54S08/SN74508
9009 SN29009/SN7440, SN5440

9N09 SN5409/SN7409
9809 SN545S09/SN74S09
9H10 SN54H10/SN74H10
9N10 SN5410/SN7410

9810 SN54510/SN74S10

9H11 SN54H11/SN74H11

9511 SN54S11/SN74S11

9012 SN2901/SN7403, SN5403
9N12 SN5412/SN7412

9N13 SN5413/SN7413

FAIRCHILD

9310

Device Type

RECOMMENDED

FOR NEW DESIGN
SN54276/SN74276
SN54S00/SN74S00
SN54L.S00/SN741.S00
SN5400/SN7400
SN54S00/SN74500
SN54276/SN74276
SN54376/SN74376
SN54503/SN74503
SN5403/SN7403
SN5400/SN7400
SN5402/SN7402
SN54502/SN74502
SN5410/SN7410
SN5403/SN7403
SN54S03/SN74503
SN5420/SN7420
SN54504/SN74S04
SN541.504/SN74LS04
SN5404/SN7404
SNB4S04/SN74S04
SN5450/SN7450
SNB4S05/SN74S05
SN54S05/SN74S05
SN5460/SN7460
SN5406/SN7406
SN545133/SN745133
SN5407/SN7407
SNB4S65/SN74S65
SN5408/SN7408
SN54S08/SN74508
SN54S140/SN745140
SN5409/SN7409
SN54S09/SN74S09
SN54510/SN74810
SN5410/SN7410
SN54S10/SN74510
SN54S11/SN74811
SN54S11/SN74511
SN5403/SN7403
SN5412/SN7412
SN5413/SN7413

c

=

Temperature Range

C =0°C to 70°C or 75°C
M= —65°C to 125°C

D

Package

D = C-DIP

F = Fiat Pack

P = Plastic DIP
FSC Tl DIRECT
TYPE REPLACEMENT
9014
9N14  SN5414/SN7414
2015
9815 SNB4S15/SN74S515
9016  SN29016/SN7404, SN5404
9N16  SN5416/SN7416
9017  SN5405/SN7405
9N17  SN5417/SN7417
9020
9H20  SN54H20/SN74H20
9N20  SN5420/SN7420
9520  SNB4S20/SN74520
9H21  SN54H21/SN74H21
9022
9H22  SN54H22/SN74H22
9522  SN54S22/SN74522
9N23  SN5423/SN7423
9024  SN29024/SN74109, SN54109
9L24  SN54LS109/SN74L5109
9N25  SN5425/SN7425
9N26  SN5426/SN7426
9N27  SN5427/SN7427
9H30  SN54H30/SN74H30
9N30  SN5430/SN7430
9S30  SN54S30/SN74S30
9N32  SN5432/SN7432
9832 SN54S32/SN74532
9033  SN83433, SN93433
9034  SN5483A/SN7488A
9N37  SN5437/SN7437
9N38  SN5438/SN7438
9H40  SNB4HA0/SN74H40
9N40  SN5440/SN7440
9540  SN54S40/SN74S40
9H50  SNB4H50/SN74H50
9N50  SN5450/SN7450
9H51  SN54H51/SN74H51
9N51  SN5451/SN7451
9S51  SN54S51/SN74551
9H52  SN5AH52/SN74H52

RECOMMENDED
FOR NEW DESIGN
SN545135/SN745135

SN5414/SN7414
SN5402/SN7462
SNB4515/SN74S15
SNb545240/SN745240
SN5416/SN7416
SNB4S241/SN748241
SNB417/SN7417
SN74276
SN54S20/SN74S20
SNB420/SN7420
SN54520/SN74520
SN54S15/SN74515
SN74376
SN54522/SN74522
SNB4S22/SN74522
SN5423/SN7423
SN54276/SN74276
SN54376/SN74376
SN541.5109/SN74L.S109
SN5425/SN7425
SN5426/SN7426
SN6427/SN7427
SNB4S30/SN74S30
SN5430/SN7430
SN54S30/SN74530
SN5432/SN7432
SN54532/SN74S32
SN545189/SN74S189
SN548371/SN748371
SN5437/SN7437
SN5438/SN7438
SN54540/SN74540
SN5440/SN7440
SN54540/SN74S40
SN54S51/SN74851
SN5460/SN7450
SN54S51/SN74S851
SN5451/SN7451
SN54551/SN74S51
SN54S51/SN74851

23



24

FSC

TYPE
9HB3
9N53
9H54
aL54
9N54
9H55
9H60
9N60
9H61
9HB2
9564
9565
9N70
9H71
9H72
9N72
9H73
9N73
9H74
9N74
9574
9N75
9H76
9N76
9H78
9L86
9N86
9586
9H101
9H102
SH103
9H106
9H107
9N107
9H108
95112
95113
95114
9N122
9N123
9N132
95132
98133
95134
98135
95140
9N279

9300

93HO00

T1 DIRECT
REPLACEMENT
SN54H53/SN74H53
SN5453/SN7453
SNB4H54/SN74H54
SN54L54/SN74L54
SN5454/SN7454
SNB4HE5/SN74H55
SN54HB0/SN74HE0
SN5460/SN7460
SN54H61/SN74H61
SNB54HB2/SN74H62
SN54S64/SN74564
SNB4S65/SN74565
SN5470/SN7470
SN54H71/SN74H71
SNB4H72/SN74H72
SN5472/SN7472
SNB4H73/SN74H73
SN5473/SN7473
SN54H74/SN74H74
SN5474/SN7474
SNB4S74/SN74574
SN5475/SN7475
SN54H76/SN74H76
SN5476/SN7476
SN54H78/SN74H78
SN54L86/SN74L86
SN5486/SN7486
SN54586/SN74586
SNB4H101/SN74H101
SN54H102/SN74H102
SNB4H103/SN74H103
SN54H106/SN76H106
SN54107/SN74107
SN54107/SN74107
SNB4H108/SN74H108
SN545112/SN745112
SN545113/SN748113
SN545114/SN748114
SN64122/SN74122
SN54123/SN74123
SNB54132/SN74132
SNB4S132/SN745132
SN545133/SN745133
SN54S134/SN745134
SN54S135/SN745135
SNB4S140/SN745140
SN54279/SN74279
SN39300/SN54195
SN29300/SN74195
SNB4S195/SN745195

FAIRCHILD

RECOMMENDED

FOR NEW DESIGN
SN54H53/SN74H53
SN5453/SN7453
SN54H54/SN74H54
SN54LS54/SN74L854
SN5454/SN7454
SN54565/SN74565
SN54S11/SN74811
SN5460/SN7460
SN54S11/SN74811
SN54H62/SN74H62
SNB4564/SN74564
SN54565/SN74565
SN5470/SN7470
SN548112/SN748112
SN54S112/SN745112
SN5472/SN7472
SN545113/SN745113
SN5473/SN7473
SN54574/SN74574
SN5474/SN7474
SN54574/SN74574
SN5475/SN7475
SN54S112/SN745112
SN5476/SN7476
SN54S114/SN74S5114
SN54LS86/SN74LS86
SN5486/SN7486
SN54S86/SN74586
SN545112/SN745112
SN54S112/SN745112
SNB4S113/SN745113
SN545112/SN74S112
SNB4107/SN74107
SN54107/SN74107
SN545114/SN74S114
SNB545112/SN745112
SNB4S113/SN748113
SN54S114/SN74S114
SN54122/SN74122
SN54123/SN74123
SN54132/SN74132
SN54S132/SN745132
SN945133/SN745133
SN54S134/SN745134
SN548135/SN745135
SN545140/SN745140
SN54279/SN74279

SN545299/SN745299

SN545195/SN745195

FSC
Tvee
93L00
93500
9301
93L01
9302
9304
9305
93505
9307

9308

9309
93L09

9310
93510
9311

93L11
9312
93512
9313
9314
93L14
9315

9316

93816
93178
9317C

9318

93L21
9321

9322

9322
93522
9324
93124
9325
9328
93L28
9334
9338
9340
93L40
9341
93541
9342

Ti DIRECT
REPLACEMENT
SN54LS195/SN74L5195
SN54S195/SN745195
SN39301/SN29301

SN5448A/SN7448A
SN39308/SN54116
SN29308/SN74116
SN39309/SN29309

SN39310/SN54160
SN29310/SN74160

SN39311/SN54154
SN29311/SN74154
SN54L154/SN74L154
SN39312/SN29312

SN54141
SN39316/SN54161
SN29316/SN74161

SN5446A/SN7446A
SNG446A/SN7446A
SN39318/SN54148
SN29318/SN74148
SN54L.5139/SN74L8139
SNB54S139/SN745139
SN39322/SN54157
SN29322/SN74157
SNB4L157/SN74L157
SN545157/SN745157

SN74141

SN54259/SN74259

SN54181/SN74181
SN54S5181/SN74S181
SN54182/SN74182

RECOMMENDED

FOR NEW DESIGN
SN54LS195/SN74L5195
SN545195/SN745195
SNB442A/SN7442A
SNB41L.42/SN74L42
SNB442A/SN7442A
SNB4H183/SN74H183
SN545169/SN745169
SNE45169/SN745169
SN5448A/SN7448A

SN54116/SN74116

SN54153/SN74153
SN54L153/SN74L153

SN545162/SN745162
SN545162/SN745162
SN54154/SN74154

SN541.154/SN74L154
SN54151A/SN74151A
SN545151/SN745151
SN54251/SN74251
SN54273/SN74273
SNG54L75/SN74L75
SN74141

SN545163/SN745163

SNB4S163/SN745163
SNB446A/SN7446A
SN5446A/SN7446A

SN54148/SN74148

SN54LS139/SN74L5139
SN545139/SN748139

SN54157/SN74157

SN54L157/SN74L157
SN54S157/SN745157
SN54S85/SN74585
SN54L85/SN74L85
SN74141
SN5491A/SN7491A
SN54L91/SN74L91
SN54259/SN74259
SN74172
SN545281/SN745281
SN5A4LS181/SN74LS181
SN54S181/SN745181
SNB4S181/SN745181
SN54S182/SN745182



FsC
e
93542
93843
9344
9345
93546
93847
9348
9349
9350
9352
9353
9354
9356
9357A
93578
9358
9359
9360
93562
9366
9368C
9370C
93H72
9374C
9375
9377
9380
9382
9383
9386
93H87
9390
9391
9392
9393
9394
9395
9396
938137
935138
9358139
93141C
93145
93150
93151
938151
93152
93153
938153

Tl DIRECT
REPLACEMENT
SN545182/SN745182

SN5445/SN7445

SN54180/SN74180
SN54290/SN74290
SNB442A/SN7442A
SN5443A/SN7443A
SN5444A/SN7444A
SN54293/SN74293
SN5446A/SN7446A
SNB447A/SN7447A
SN5448/SN7448
SN5449/SN7449
SN54192/SN74192

SN54193/SN74193

SN5475/SN7475
SN5477/SN7477
SN5480/SN7480
SN5482/SN7482
SNB483A/SN7483A

SN54L.5266/SN74L.5266

SNB4H87/SN74H87
SNB5490A/SN7490A
SNB491A/SN7491A
SN5492A/SN7492A
SN5493A/SN7493A
SN5494/SN7494

SN5495A/SN7495A
SN5496/SN7496

SN545138/SN745138
SN545139/SN745139
SN74141
SN54145/5SN74145
SN54150/SN74150
SN54151/SN74151
SN545139/SN745139
SN54152/SN74152
SN54153/SN74153
SN54S153/SN7458153

FAIRCHILD

RECOMMENDED

FOR NEW DESIGN
SN545182/SN745182
SN748274
SN748274
SN5445/SN7445
SN54585/SN74585
SN54585/SN74S85
SN545280/SN745280
SN54180/SN74180
SN54290/SN74290
SNB442A/SN7442A
SN5443A/SN7443A
SN5444A/SN7444A
SN54293/SN74293
SN5446A/SN7446A
SN5447A/SN7447A
SN5448/SN7448
SN5449/SN7449
SN54192/SN74192
SN545280/SN745280
SN54193/SN74193
SN54143/SN74143
SN54144/SN74144
SN545194/SN745194
SN54143/SN74143
SN54175/SN74175
SN54175/SN74175
SN5480/SN7480
SN5482/SN7482
SN54283/SN74283

SN54L.8266/SN74L5266

SN54H87/SN74H87
SN54290/SN74290
SNG491A/SN7491A
SN5492A/SN7492A
SN54293/SN74293
SN5494/SN7494
SNG495A/SN7495A
SN5496/SN7496
SN545138/SN745138
SN545138/SN745138
SN545139/SN745139
SN74141
SN64145/SN74145
SN54150/SN74150
SN54151A/SN74151A
SN54S139/SN745139
SNB4151A/SN74151A
SN54153/SN74153
SN548153/SN745153

FSC
TYPE
93155
93156
93157
938157
935158
93160
93161
93162
93163
93164
93165
93166
93170
93174
93175
938175
93176
93177
93178
93179
93180
93H183
93190
93191
93194
935194
93195
93196
93197
93198
93199
935251
935257
935258
93400
93403
93404
93405
93406
93407

93410

93411

93412
93415A
93415
93416
93417

T1 DIRECT

REPLACEMENT

SN54155/SN74165
SN54156/SN74156
SN54157/SN74157
SN548157/SN74S5157
SN545158/SN745158
SN54160/SN74160
SN54161/SN74161
SNB4162/SN74162
SN54163/SN74163
SN54164/SN74164
SN54165/SN74165
SN54166/SN74166
SN54170/SN74170
SN54174/SN74174
SN54175/SN74175
SN54S175/SN748175
SN54176/SN74176
SN54177/SN74177
SN54178/SN74178
SN54179/SN74179
SN54180/SN74180
SN54H183/SN74H183
SN54190/SN74190
SN54191/SN74191
SN54194/SN74194
SN545194/SN74S5194
SN54195/SN74195
SN54196/SN74196
SN54197/SN74197
SN54198/SN74198
SN54199/SN74199
SN545251/SN745251
SN548257/SN748257
SN545258/SN745258

SN545289/SN745289

SN54187/SN74187
SN5481A/SN7481A

SN54S300A/SN74S300A

SN545301/SN74S301

SNB4S200A/SN74S200A

SN545201/SN745201
SN545214/SN745214
SN545314/SN748314
SN545314/SN745314
SN545387/SN745387
SN545387/SN745387

RECOMMENDED

FOR NEW DESIGN
SN54155/SN74155
SN54156/SN74156
SN54157/SN74157
SN545167/SN745157
SN545158/SN745158
SN54160/SN74160
SN54161/SN74161
SN54162/SN74162
SN54163/SN74163
SNB4164/SN74164
SN54165/SN74165
SN54166/SN74166
SN54170/SN74170
SN54174/SN74174
SN54175/SN74175
SN54S5175/SN74S175
SN54176/SN74176
SN54177/SN74177
SN54178/SN74178
SN54179/SN74179
SN54180/SN74180
SN54H183/SN74H183
SN54190/SN74190
SN54191/SN74191
SN54194/SN74194
SN545194/SN745194
SN54195/SN74195
SN54196/SN74196
SN54197/SN74197
SN54198/SN74198
SN54199/SN74199
SN545251/SN745251
SNB4S257/SN745257
SN54S258/SN745258
SN545201/SN745201
SN545289/SN745289
SN545289/SN745289
SN54$189/SN745189
SN54187/SN74187
SN5481A/SN7481A

SN54S300A/SN74S300A

SN545301/SN74S301

SN545200A/SN745200A

SN545201/SN74S201
SN545214/SN745214
SNB45314/SN745314
SN54S314/SN748314
SN545387/SN745387
SN548387/SN745378

25



FAIRCHILD

FSC TI DIRECT RECOMMENDED FSC Ti DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGN TYPE REPLACEMENT FOR NEW DESIGN
9;; SN54S200A/SN745200A SNBASZODA/SN7AS200A | 93436 SNB4S270/SN745270 SN545270/SN745270
SN545201/SN745201 SN545201/SN745201 93438  SN54S475/SN745475 SN54S475/SN745475
03425A SN54S5214/SN745214 SN545214/SN745214 93446 SN54S472/SN745472
93425  SNBAS214/SN745214 SN545214/SN745214 93448  SNB4S474/SN745474 SN54S474/SN745474
93426  SN545287/SN745287 SN545287/SN745287 9600 SN54221/SN74221
93427  SN54S287/SN745287 SN545287/SN745287 9601  SN29601 SN54122/SN74122
93433  SN83433, SN93433 SN5481A/SN7481A 9602 SN54123/SN74123
93434  SNBABBA/SN7488A SN5488A/SN7488A 9603  SN54121/SN74121 SN54221/SN74221
93435  SN7489 SN7489
HARRIS
Example of Harris order code:
H RAM 1 0064 2 B
Type of Package Type Temperature Range Technology
Memory 1=DIP Number 2 = —55°C 10 125°C B = Bipolar
9 = Flat Pack 5=0°C 1o 75°C
HARRIS TI DIRECT RECOMMENDED HARRIS TI DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
M 7602 SN54S188/SN745188  SN54S188/SN745188 | M 7640 SNB54S475/SN745475  SN54S475/SN745475
M 7603 SN545288/SN745288  SNBAS288/SN745288 | M 7641 SNB4SA74/SN745474  SN54S474/SN745474
M 7610 SN54S387/SN74S387  SN54S387/SN74S387 | RAM 1-0064 SN7489 SN7489
M 7611 SN54S287/SN745287  SN54S287/SN745287 | PROM 10512 SN54186/SN74186 SN545470/SN74S470
M 7620 SN545470/SN74S470 | PROM 1-1024 SN545287/SN745287  SNB54S287/SN745287
SNB4S473/SN745473 | PROM 1-1024A  SN54S387/SN745387  SN54S387/SN745387
7621 SN54S471/SN748471 | ROM 1-1024 SN54187/SN74187 SN54187/SN74187
SN545472/SN745472 | PROM 18256 SNB4S188/SN745188  SN545188/SN745188
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Example of Intel order code:

INTEL

——?_ 3301A
C = C-DIP
P = Plastic DIP
INTEL TI DIRECT RECOMMENDED INTEL T1 DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
W SN545289/SN745289 SN545289/SN745289 3_3-0ﬂ SN54187/SN74187 SN54187/SN74187
3101A SN545289/SN745289 SN545289/SN745289 3304 SN545473/SN745473
3102 SN545200A/SN745200A § 3404A SNB48373/SN745373
SN54S200A/SN74S200A SNB45200A/SN74S200A | 3601 SN545387/SN748387 SN548387/SN745387
1064 SN545201/SN74S5201 SN545201/SN745201 3604 SN545475/SN745475 SN545475/SN745475
SN54S300A/SN74S300A SNS4S300A/SN74S300A | 3621 SN545287/SN745287 SN545287/SN745287
s1074 SN545301/SN74S301 SNG45301/SN748301 3624 SNBASA74/SN748474 SNEB4S474/SN748474
3110 SN745214, SN74S314 SN745214/SN748314 8212 SN545412/SN745412 SN5458412/SN745412
3205 SN545138/SN74S5138 8224 SN74L5424 (TIM8224) SN74LS424 (TIM8224)
3212 SN548412/SN748412 SN545412/SN748412 8228 SN745428 (TIM8228) SN745428 (TIM8228)
8338 SN745438 (TIM8238) SN748438 (TIM8238)
INTERSIL
Example of Intersil ordering code:
IM 5600 C DE
Temperature Range Package
C=0°Cto 75°C DE = C-DIP
M= —55°C t0 125°C PE = Plastic DIP
INTERSIL T! DIRECT RECOMMENDED INTERSIL Tt DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
5501 SN545289/SN745289 SN548289/SN745289 5543 SN54S300A/SN74S300A SN54S300A/SN74S300A
5502 SN5481A/SN7481A SN5481A/SN7481A SN545301/SN74S301 SNB4S301/SN74S301
5503 SN54S300A/SN74S300A  SN54S300A/SN74S300A 5553 SNB54S200A/SN74S200A SN545200A/SN74S200A
SN545301/SN745301 SN54S8301/SN74S301 5600 SN545188/SN745188 SN545188/SN745188
5508 SN545214/SN74S214 SN545214/SN74S214 5602 SN545475/SN745475 SN545475/SN745475
SN545314/SN74S8314 SN548314/SN745314 5603 SN545387/SN745387 SN548387/SN745387
55508 SN54S314/SN74S8314 SN548314/SN745314 5604 SN545470/SN745470
5512 SN5481A/SN7481A SNB5481A/SN7481A 5610 SN545288/SN745288 SN545288/SN745288
555818 SN545214/SN745214 SN54S8214/SN745214 5623 SN545287/SN745287 SNB4S287/SN745287
5523 SNB4S200A/SN74S200A  SN54S200A/SN74S200A 5624 SN545370/SN748370 SN54S370/SN748370
SN545201/SN745201 SN545201/SN74S201 5625 SN548474/SN748474 SN54S474/SN745474
5533 SNB4S300A/SN74S300A  SN54S300A/SN74S300A
SN545301/SN748301 SN545301/SN74S301
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MONOLITHIC MEMORIES

Example of Monolithic Memories ordering code:

MONOLITHIC
MEMORIES
TYPE
AB200
AB240
A5241
AB5280
A5281
AB240
AB241
AB280
AB281
H5200
H5201
H5240
H5241
H6200
H6201
H6240
HE241
5200
5201
5205
5206
5210
5225
5230
5231
5235
52655
5260
5300
5301
5305
5306
5308
5309
5330
5331

MM

TIDIRECT
REPLACEMENT

SN54187/SN74187
SN545287/SN745287

SN545287/SN745287

SN54187/SN74187

SNB4S387/SN745387
SN545270/SN745270
SN545370/SN74S370

SN5488A/SN7488A
SN545188A/SN745188A

SN545387/SN748387
SN54S287/SN745287
SN545270/SN748270
SN548370/SN748370
SN545470/SN748470
SN545471/SN745471
SN545188A/SN745188A
SN545288/SN745288

6300 N
Type Number Suffix N =
Standard Package is C-DIP Plastic Package
MONOLITHIC

RECOMMENDED MEMORIES Ti1 DIRECT

FOR NEW DESIGNS TYPE REPLACEMENT
SN545473/SN745473 5335
SN545473/SN745473 5340 SN545475/SN745475
SN54S472/SN748472 5341 SN54S474/SN745474
SN548473/SN745473 5348 SN545473/SN748473
SN545472/SN745472 5349 SN54S472/SN745472
SN545473/SN745473 5530 SN545301/SN74S301
SN545472/SN745472 5531 SN545201/SN745201
SN545473/SN745473 5560 SN545289/SN745289
SN548472/SN745472 5561 SN545189/SN745189
SN54187/SN74187 6200 SN54187/SN74187
SN545287/SN745287 6201 SN545387/SN745387
SN545473/SN748473 6205 SN545270/SN745270
SNB4S472/SN745472 6206 SN545370/SN745370
SNB54S473/SN748473 6210
SN545287/SN745287 6225
SN545473/SN745473 6230 SN5488A/SN7488A
SN545472/SN745472 6231
SN54187/SN74187 6235
SN545387/SN745387 6260
SNB4S270/SN745270 6300 SN545387/SN745387
SN548370/SN745370 6301 SN545287/SN745287
SN545470/SN745470 6305
SN545470/SN748470 6306
SN5488A/SN7488A 6308 SNB4S470/SN74847C
SN54S188A/SN74S188A 6309 SN545471/SN748471
SN545470/SN745470 6330 SN545188A/SN745188A
SN545473/SN7458473 6331 SN545288/SN745288
SN545473/SN745473 6335
SN545387/SN74S387 6340 SN545475/SN745475
SN545287/SN745287 6341 SN545474/SN745474
SN545270/SN745270 6348 SN545473/SN745473
SN54S370/SN748370 6349 SN545472/SN748472
SN545470/SN745470 6530 SN545301/SN74S301
SN545471/SN748471 6531 SN545201/SN74S201
SN545188A/SN74S5188A 6560 SNB45289/SN745289
SN545288/SN745288 6561 SN545189/SN745189

RECOMMENDED
FOR NEW DESIGNS

SN545470/SN748470
SN545475/SN74S475
SN545474/SN745474
SN545473/SN748473
SN545472/SN745472
SN545301/SN74S301
SN545201/SN745201
SN545289/SN745289
SNB4S189/SN745189
SN54187/SN74187
SN548387/SN745387
SN545270/SN745270
SN548370/SN74S370
SN545470/SN745470
SN545473/SN745473
SN5488A/SN7488A
SN545473/SN74S473
SN54S470/SN745470

-SN545473/SN745473

SN545387/SN748387
SN545287/SN745287
SN545470/SN745470
SN545471/SN745471
SN54AS470/SN745470
SN545471/SN745471
SN545188A/SN74S188A
SN545288/SN745288
SN548470/SN745470
SN545475/SN748475
SN545474/SN745474
SN545473/SN745473
SNB545472/SN745472
SN545301/SN74S301
SN545201/SN745201
SN545289/SN745289
SN545189/SN745189



MOTOROLA

Example of Matorola order code:

MC 3 001 -
TTL Prefix Complexity Type Number Package
is MC 3 =S8l Different numbers F = Flat Package
4 = MSsi are used for variations L=CDIP
in operating temperature P = Plastic DIP
MOTOROLA Ti DIRECT RECOMMENDED MOTOROLA T! DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
MC3000 SN74H00 SN74S00 MC3107 SN54515
MC3001 SN7408 SN74811 MC3108 SN54H04 SN54504
MC3002 SN74S02 MC3109 SN54H05 SN54S505
MC3003 SN7432 SN7432 MC3110 SNB54H20 SN54520
MC3004 SN74HO1 SN74503 MC3111 SN54H21 SN54S11
MC3005 SN74H10 SN74S10 MC3112 SN54H22 SN54522
MC3006 SN74H11 SN74811 MC3115 8N545133, SNG45134
MC3007 SN74815 MC3116 SN54H30 SN545133
MC3008 SN74H04 SN74S04 MC3118 SNG4H62 SN54S511
MC3009 SN74HO05 SN74S05 MC3119 SNB4HE1 SN54511
MC3010 SN74H20 SN74520 MC3120 SN54H50 SN545851
MC3011 SN74H21 SN74S11 MC3121 SN54586 SN54586
MC3012 SN74H22 SN74822 MC3122 SN545135
MC3015 SN74S133, SN745134 MC3123 SN54H51 SN54S51
MC3016 SN74H30 SN748133 MC3124 SN54H40 SN54840
MC3018 SN74H62 SN74511 MC3125 SN54H40 SN54540
MC3019 SN74H61 SN74511 MC3126 SN54537, SN54538
MC3020 SN74H50 SN74851 MC3128 SN54537, SN54S38
MC3021 SN74S86 SN745886 MC3129 SN54837, SN54S38
MC3022 SN748135 MC3130 SN54H60 SN54811
MC3023 SN74H51 SN74851 MC3131 SN54H52 SN54564
MC3024 SN74H40 SN74540 MC3132 SN54H53 SN54564
MC3025 SN74H40 SN74840 MC3133 SN54H54 SN54564
MC3026 SN74S140 MC3134 SN54H55 SN54564
MC3028 SN745240, SN745241 MC3150 SN54S373, SN545374
MC3029 SN74S5240, SN745241 MC3151 SN545373, SN54S374
MC3030 SN74H60 SN74511 MC3152 SN548373, SN545374
MC3031 SN74H52 SN74564 MC3154 SNB4H71 SN545112
MC3032 SN74H53 SN74564 MC3155 SN54H72 SN545112
MC3033 SN74H54 SN74s64 MC3160 SN54H74 SN54574
MC3034 SN74H55 SN74S64 MC3161 SN54S114 SN545114
MC3050 SN74S5373, SN748374 MC3162 SN545113 SN545113
MC3051 SN748373, SN745374 MC3163 SN54H73 SN545112
MC3052 SN748373, SN745374 MC4000 SN745139
MC3053 SN748374 MC4001 SN74184/SN74185A
MC3054 SN74H71 SN745112 MC4002 SN745139
MC3055 SN74H72 SN7458112 MC4004 SN7481A SN7481A
MC3060 SN74H74 SN74574 MC4005 SN7481A SN7481A
MC3061 SN745114 SN748114 MC4006 SN745138
MC3062 SN748113 SN74S8113 MC4007 SN745139
MC3063 SN74H73 SN748112 MC4008 SN745280




2110

MOTOROLA

MOTOROLA TI DIRECT RECOMMENDED MOTOROLA TiI DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
MC3100 SN54H00 SN54500 MC4010 SN745135
MC3101 SN5408 SN54811 MC4012 SN745299
MC3102 SN54502 MC4015 SN745195
MC3103 SN5432 SN5432 MC4016 SN745168
MC3104 SN54HO01 SN54S03 MC4017 SN745168
MC3105 SN54H10 SN54510 MC4018 SN745169
MC3106 SN54H11 SN54S11 MC4019 SN745169
MC4021 SN74s85 MC4306 SN545138
MC4022 SN74885 MC4307 SN545138, SN545139
MC4023 SN745260 MC4308 SN545280
MC4025 SN748124 MC4310 SN545280
MC4026 SN745381 MC4316 SN545168
MC4027 SN748381 MC4317 SN545168
MC4028 SN745281 MC4318 SN54S169
MC4029 SN745281 MC4319 SN545169
MC4029 SN745281 MC4324 SN54s124
MC4030 SN745281 MC4326 SN54s381
MC4031 SN745281 MC4327 SN545381
MC4032 SN745182 MC4328 SN545281
MC4035 SN748373, SN74S374 MC4329 SN545281, SN545281
MC4037 SN748373, SN745374 MC4330 SN545281, SN745381
MC4038 SN745138 MC4331 SN545281
MC4039 SN745143, SN745144 MC4332 SN545182
MC4040 SN748139 MC4335 SN545373, SN545374
MC4042 SN748240, SN74S5241 MC4337 SN548373, SN545374
MC4043 SN74S5240, SN74S241 MC4350 SN54143
MC4048 SN745138 MC9310 SN54160 SN54160
MC4050 SN74143 MC9311 SN54154 SN54154
MC4051 SN74144 MC9316 SN54161 SN54161
MC4062 SN74s64 MCM4002 SN7488A SN7488A
MC4300 SN548139 MCM4004 SN7481A SN7481A
MC4304 SN5481A SNB481A MCM4005 SN7481A SN7481A
MC4305 SN5481A SNG481A MCM4006 SN748387 SN745387



NATIONAL

Example of National order code:

DM 8 093 - N

TTL Temperature Range |Type Number I Package

Prefix = —55°C to 125°C J=CDIP

is DM 8=0°C to 70°C or 75°C N = Plastic DIP

W = Flat Pack
NATIONAL TI DIRECT RECOMMENDED NATIONAL TI DIRECT RECOMMENDED

TYPE REPLACEMENT FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
7091 SN5437 7553 SN545163
7053 SN5412 SNG4125 7554 SNB548373, SN545374
7094 SN54126 SN54126 7555 SN548168
7095 SN54365 SN54365 7556 SN54S169
7096 SN54366 SN54366 7560 SN54192 SN54192
7097 SN54367 SN54367 75L60 SN54L.192 SNB4L192
7098 SN54368 SN54368 7563 SN54193 SN54193
7121 SN54251 SN54251 75L63 SN541.193 SN54L193
71L22 SN54L157 SN54L157 7570 SN54164 SN54164
7123 SN545257 SN548257 7573 SN545387 SN545387
7130 SN54885 7574 SN545188 SN545188
7131 SN54885 7577 SN545188 SN545188
7136 SN5485 7578 SN545288 SN545288
7160 SN54585 7582 SN54S301 SN54S8301
7200 SN54585 7588 SN545188 SN548188
7210 SN54151A, SN54351 7590 SN54165 SN54165
7211 SN54151A, SN54351 7594 SNE4S5200A
7213 SN54154 SN54154 7595 SN545473 SN545473
7214 SN541.8253 SN541.8253 7596 SN545472
7218 SN54150 7597 SN545287, SN545370 SN545287, SN54S370
7220 SN545280 7598 SN548471
7223 SN545139 7599 SN545189 SN545189
7230 SN548257 7600 SN54194
7280 SN54176 SN54176 7613 SN54376
7281 SN54177 SN54177 76L70 SN54L164 SN54L164
7283 SN5483A SN5B483A 7795 SN545473
7288 SN5492A 7796 SN545472
7290 SN54196 SN54196 7810 5426 5426
7291 SN54197 SN54197 7811 SN5426
7511 SNb54376 7812 SN5416 SN5416
7512 SN54376 7819 SN545240, SN545241
7520 SN5497 7853 SN54221
7544 SN54265 7875A SN54284
7551 SN54173 SN54173 7875B SN54285
7552 SN545162 8091 SN745240, SN74S241
8093 SN74125 SN74125 8551 SN74173 SN74173
8094 SN74126 SN74126 8552 SN745162
8095 SN74365 SN74365 8553 SN745163
8096 SN74366 SN74366 8554 SN74S373, SN745374
8097 SN74367 SN74367 8655 SN745168
8098 SN74368 SN74368 8556 SN7481
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212

NATIONAL
TYPE

8121
81L22
8123
8130
8131
8136
8160
8200
8210
8211
8213
8214
8219
8220
8223
8230
8280
8281
8283
8288
8290
8201
8296
8500
8501
8510
8511
8512
8520
8530
8532
8633
8544

TI DIRECT
REPLACEMENT
SN74251
SN74L157
SN745257

SN74154
SN74LS253

SN74176
SN74177
SN7483A

SN74196
SN74197
SN74196
SN7476
SN7473
SN7474

SN7490A
SN7492A
SN7493A

Example of Signetics order code:

T

Temperature Range

N = 0°C to 70°C to 75°C
S = —55°C to 125°C

SIGNETICS
TYPE
8H16
8H20
8H21
8H22
8H70

Tt DIRECT
REPLACEMENT

SN54H11/SN74H11

NATIONAL
RECOMMENDED NATIONAL
FOR NEW DESIGNS TYPE
SN74251 8560
SN74L157 85L60
SN748257 8663
SN74s85 £6L63
SN74585 8570
SN7485 8573
SN74S85 8574
SN74585 8577
SN74151A, SN74351 8578
SN74151A, SN74351 8579
SN74154 8580
SN74L5253 8682
SN74150 8588
SN745280 8590
SN74S139 8597
SN745257 8508
SN74176 8599
SN74177 8640
SN7483A 86L70
SN7492A 8810
SN74196 8811
SN74197 8812
SN74196 8819
SN7476 8842
SN7473 8846
SN7474 8847
SN74276 8848
SN74276 8853
SN7497 8875A
SN7490A 88758
SN7492A
SN7493A
SN74265
SIGNETICS
8200
RECOMMENDED I SIGNETICS
FOR NEW DESIGNS TYPE
SN54520/SN74520 8201
SN545112/SN745112 8202
SN54S112/SN745112 8203
SN545112/SN745112 8204
SN54S11/SN74511 8205

TI1 DIRECT RECOMMENDED
REPLACEMENT  FOR NEW DESIGNS
SN74192 SN74192
SN74L192 SN74L8192
SN74193 SN74193
SN74L193 SN74LS193
SN74164 SN74164
SN748387 SN745387
SN745287 SN745287
SN745188 SN745188
SN745288 SN745288
SN74164 SN74164
SN7495A SN7495A
SN74s301 SN745301
SN7488A SN7488A
SN74165 SN74165
SN748287, SN74S370 SN745287, SN74S370
SN7488A
SN745189 SN745189
SN74141 SN74141
SN74L164 SN74L164
SN7426 SN7426
SN7426
SN7416
SN7426
SN7442A SN7442A
SN7446A SN7446A
SN7447A SN7447A
SN7448 SN7448
SN74221
SN745274
SN745274
__?_
Package
E, F, Y =CDIP

A, B, N = Plastic DIP
J, Q, P, R = Flat Pack

TI DIRECT
REPLACEMENT

RECOMMENDED
FOR NEW DESIGNS
SN54174/SN74174
SN54174/SN74174
SN54174/SN74174
SN548471/SN74S471
SN54S472/SN745472



SIGNETICS

TYPE
8H80
8HS0
8701

8T04
8T05
8T06
8T09
8T10
8T13
8T18
8T20
8T22

8T59
8T71
8T74
8T75

8T79

8T80
8T90

8T93

8794

8T95
8796
8T97
8T98
8162
8200

8260
8261
8262
82563
8263
8264
8266
82566

TiI DIRECT
REPLACEMENT
SN54H00/SN74H00
SN54H04/SN74H04

SN54173/SN74173

SNB4122/SN74122

SIGNETICS

RECOMMENDED

FOR NEW DESIGNS

SN54S00/SN74S00
SN54S04/SN74504
SN74141
SN547A/SN7447A
SN5448/SN7448
SN54143/SN74143
SN54128/SN74128
SN74173
SNB4128/SN74128
SN5426/SN5426
SN54121/SN74121
SNB4122/SN74122

SN54128/SN74128

SN54125/SN74125
SN545240/SN 745240
SN545241/SN745241
SN54143/SN74143
SN54144/SN74144
SN54143/SN74143
SN54144/SN74144
SN54143/SN74143
SN54144/SN74144
SN54143/SN74143
SNB4144/SN74144
SN54143/SN74143
SN54144/SN74144
SN54143/SN74143
SN54144/SN74144
SN54143/SN74143
SN54144/SN74144
SN5426/SN7426
SN5406/SN7406
SN54125/SN74125
SN54425/SN74425
SN54125/SN74125
SN54425/SN74425
SN54365/SN74365
SNB4366/SN74366
SN54367/SN74367
SN54368/SN74368
SN54121/SN74121
SN54174/SN74174

SN545281/SN745281
SN54S182/SN745182
SN54180/SN74180
SN545280/SN745280
SN54153/SN74153
SN54163/SN74153
SN54157/SN74157
SNB4§157/SN745157

SIGNETICS
TYPE

8206
82506
8207

82507

82508
82510
82811

82816

TIDIRECT
REPLACEMENT

SN54S200A/SN74S200A
SN545201/SN745201
SNB4S200A/SN74S200A
SN545201/SN74S5201
SN54S300A/SN74S300A
SN54S301/SN74S301
SN54S300A/SN74S300A
SN545301/SN74S301
SN54S314/SN745314
SN54S5314/SN74S314
SN545214/SN745214
SNBAS200A/SN745200A
SN545201/SN748201
SN545300A/SN74S300A
SN545301/SN74S301
SN545122/SN748188
SN5488A/SN7488A
SN545289/SN745289
SNB4S289/SN745289
SN545387/SN74S387

SN545287/SN745287
SN39312/SN29312

SNB4LS266/SN74L5266

SN39301/SN29301

SN54S289/SN745289
SN54147/SN74147
SN54148/SN74148

RECOMMENDED
FOR NEW DESIGNS
SN54S200A/SN745200A
SN545201/SN745201
SN54S200A/SN745200A
SN545201/SN745201
SNB4S300A/SN745300A
SN545301/SN745301
SNB54S300A/SN74S300A
SN545301/SN74S301
SN54S314/SN745314
SN54S314/SN745314
SNB45214/5N745214
SN548200A/SN7452004
SN545201/SN745201
SN54S300A/SN74S300A
SN545301/SN748301
SNEB4S188/SN745188
SN5488A/SN7488A
SN545289/SN745289
SN545289/SN745289
SN545387/SN745387
SN545471/SN748471
SN545287/SN745287
SNB4151A/SN74151A
SN54S151A/SN74S151A
SNB45251/SN745251
SN54S151/SN745151
SN54151A/SN74151A
SN54S151/SN745151
SN54157/SN74157
SN54S157/SN745157
SN54S258/SN745258
SN548258/SN745258
SN4H87/SN74H87
SN5486/SN7486
SN54S86/SN74586
SN541.5266/SN74L5266
SN545135/SN745135
SN54198/SN74198
SN5442A/SN7442A
SN54138/SN74138
SN5442A/SN7442A
SN545280/SN745280
SN545289/SN745289
SN54147/SN74147
SN54148/SN74148
SN5420/SN7420
SN5420/SN7420
SN5410/SN7410
SN54111/SN74111
SN54111/SN74111
SN5450/SN7450



2-14

SIGNETICS

TYPE
8267
8268
8269
8270
82570
8271
82571
8273
8274
8275
8276
8277
8280
8281
8283
8284
8285
8288
8290
82590
8291
82591
8292
8293
825110
828111

825116

825117

825123
825124
825126
825129
825130

T1 DIRECT
REPLACEMENT

SN5480/SN7480

SN54178/SN74178

SN54179/SN74179

SN54176/SN74176
SN564177/SN74177

SN54196/SN74196
SN545196/SN745196
SN54197/SN74197
SN545197/SN745197
SN541L.S196/SN745196
SN541.5197/SN74L5197
SN54S314/SN748314
SN545214/SN745214
SN545200A/SN745200A
SN545201/SN745201
SN54S300A/SN74S300A
SN548301/SN748301
SN545288/SN745288
SNB54S387/SN74S387
SN545337/SN748387
SN545287/SN745287
SN54170/SN74170

SIGNETICS

RECOMMENDED

FOR NEW DESIGNS
SN54157/SN74157
SN54181/SN74181
SN5485/SN7485
SN54194/SN74194
SN545299/SN745299
SN54194/SN74194
SN545299/SN745299
SN54198/SN74198
SN54198/SN74198
SN54174/SN74174
SN5491A/SN7491A
SN5491A/SN7491A
SN54176/SN74176
SN54177/SN74177
SN54S169/SN745169
SN54S5169/SN745169
SN54S168/SN745169
SN54163/SN74163
SN54196/SN74196
SN545196/SN745196
SN54L.5197/SN74LS8197
SN54S197/SN745197
SN54L.S196/SN74LS196
SN54LS197/SN74LS197
SN54S314/SN748314
SN545214/SN745214
SN545200A/SN745200A
SNB45201/SN745201
SN54S300A/SN74S300A
SN545301/SN745301
SN545288/SN745288
SN54S387/SN745387
SN545387/SN74S387
SN545287/SN745287
SN54170/SN74170

SIGNETICS
TYPE
8455
8470
8471
8480
8481
8490
8706
8731
8806
8808
8815
8816
8821
8822
8824
8825
8826

8828
83829
8840
8848

8859
8870
8875
8879
8880
8881
8886
8889
8890
8891

TI DIRECT
REPLACEMENT
SN5440/SN7440
SN5410/SN7410
SN5412/SN7412
SN5400/SN7400
SN5403/SN7403
SN5404/SN7404

SN5460/SN7460
SN5430/SN7430
SN5425/SN7425

SN5474/SN7474
SN54110/SN74110
SN5450/SN7450
SN54H54/SN74H74

SN5450/SN7450

SN5427/SN7427
SN5410/SN7410

SN5401/SN7401

SN5404/SN7404
SN5405/SN7405

RECOMMENDED
FOR NEW DESIGNS
SN5440/SN7440
SN5410/SN7410
SNE412/SN7412
SN5400/SN7400
SN5403/SN7403
SN5404/SN7404
SN5460/SN7460
SN5460/SN7460
SN5460/SN7460
SN5430/SN7430
SN5425/SN7425
SN5420/SN7420
SN5476/SN7476
SN54107/SN74107
SN5476/SN7476
SN5470/SN7470
SN54107/SN74107
SN5476/SN7476
SN5474/SN7474
SN54110/SN74110
SN5450/SN7450
SN54564/SN74564
SN5440/SN7440
SN5450/SN7450
SN5410/SN7410
SN5427/SN7427
SN5410/SN7410
SN5400/SN7400
SN5401/SN7401
SN5402/SN7402
SN5401/SN7401
SN5404/SN7404
SN5405/SN7405
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GLOSSARY
TTL TERMS AND DEFINITIONS

INTRODUCTION

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the
Electronic Industries Association {(EIA) for use in the USA and by the International Electrotechnical Commission (IEC)

for international use.

PART | — OPERATING CONDITIONS AND CHARACTERISTICS (INCLUDING LETTER SYMBOLS)

Clock Frequency

Maximum clock frequency, fmax
The highest rate at which the clock input of a bistable circuit can be driven through its required sequence while

mamtalnlng stable transistions of logic level at the output with input conditions established that should cause changes
f output logic level in accordance with the specification.

Current

High-level input current, hiy
The current into™ an input when a high-level voltage is applied to that input.

High-level output current, IQH
The current into* an output with input conditions applied that according to the product specification will establish a

high level at the output.

Low-level input current, I
The current into™ an input when a low-level voltage is applied to that input.

Low-evel output current, 1oL
The current into™ an output with input conditions applied that according to the product specification will establish a

low level at the output.

Off-state output current, |0(uff)
The current flowing into” an output with input conditions applied that according to the product specification will cause
the output switching element to be in the off state.

Note: This parameter is usually specified for open-collector outputs intended to drive devices other than logic circuits.
Off-state (high-impedance-state) output current (of a three-state output), 10z

The current into™ an output having three-state capability with input conditions applied that according to the product
specification will establish the high-impedance state at the output.

Short-circuit output current, 10§

The current into* an output when that output is short-circuited to ground {or other specified potential) with input
conditions applied to establish the output logic level farthest from ground potential {or other specified potential).
Supply current, ICC

The current into™ the V¢ supply terminal of an integrated circuit.

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

TEXAS INSTRUMENTS
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GLOSSARY
TTL TERMS AND DEFINITIONS

Hold Time

Hold time, th

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

specified input terminal.

NOTES: 1. The hold time is the actual time between two events and may be insufficient to accomplish the intended
result. A minimum value is specified that is the shortest interval for which correct operation of the logic
element is guaranteed.

2. The hold time may have a negative value in which case the minimum limit defines the longest interval
(between the release of data and the active transition) for which correct operation of the logic element is
guaranteed.

Output Enable and Disable Time

Output enable time (of a three-state output) to high level, tpzH (or low level, tpzL Mt
The propagation delay time between the specified reference points on the input and output voltage waveforms with the
three-state output changing from a high-impedance (off) state to the defined high (or low) level.

Output enable time (of a three-state output) to high or low level, tpzxt
The propagation delay time between the specified reference points on the input and output voltage waveforms with the
three-state output changing from a high-impedance (off) state to either of the defined active levels (high or low).

Output disable time (of a three-state output) from high level, tpHz (or low level, tpLz)f
The propagation delay time between the specified reference points on the input and output voltage waveforms with the
three-state output changing from the defined high {or low) level to a high-impedance (off) state.

Output disable time (of a three-state output) from high or low level, tpxzT
The propagation delay time between the specified reference points on the input and output voltage waveforms with the
three-state output changing from either of the defined active levels (high or low) to a high-impedance (off) state.

Propagation Time

Propagation delay time, tpp
The time between the specified reference points on the input ang output voltage waveforms with the output changing
from one defined fevel (high or low) to the other defined level.

Propagation delay time, low-to-high-level output, tpL 4
The time between the specified reference points on the input and output voltage waveforms with the output changing
from the defined low level to the defined high level.

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

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

TOn older data sheets, similar symbols without the P subscript were used; i.e. tzH, tZzL, tHz. and t_Z.
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TTL TERMS AND DEFINITIONS

Pulse Width

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

Recovery Time

Sense recovery time, tSR
The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data signals at the
output.

Release Time

Release time, trelease

The time interval between the release from a specified input terminal of data intended to be recognized and the
b H

=
-

occurrence of an active transiti ied input terminal
Note: When specified, the i i release time” falls within the setup interval and constitutes, in effect, a

negative hold time.
Setup Time

Setup time, tsy

The time interval between the application of a signal that is maintained at a specified input terminal and a consecutive
active transition at another specified input terminal.

NOTES: 1. The setup time is the actual time between two events and may be insufficient to accomplish the setup. A

is spacified that is the shortest interval for which correct operation of the logic element is

guaranteed.

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

Transition Time :

Transition time, low-to-high-level, tTLH
The time between a specified low-level voltage and a specified high-level voltage on a waveform that is changing from
the defined low level to the defined high level.

Transition time, high-to-low-level, tTHL
The time between a specified high-level voitage and a specified low-level voltage on a waveform that is changing from
the defined high level to the defined low level.

1076
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GLOSSARY
TTL TERMS AND DEFINITIONS

Voltage

High-level input voltage, ViH

An input voltage within the more positive (less negative) of the two ranges of values used to represent the binary

variables.

NOTE: A minimum is specified that is the least positive value of high-level input voltage for which operation of the
logic element within specification limits is guaranteed.

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

Input clamp voltage, VK
An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing.

Low-level input voltage, ViL

An input voltage level within the less positive (more negative) of the two ranges of values used to represent the binary

variables.

NOTE: A maximum is specified that is the most positive value of low-level input voltage for which operation of the
logic element within specification limits is guaranteed.

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

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

Off-state output voltage, VO(off)
The voltage at an output terminal with input conditions applied that according to the product specification will cause
the output switching element to be in the off state.

Note: This characteristic is usually specified only for outputs not having internal pull-up elements.
On-state output voltage, VO(on)

The voltage at an output terminal with input conditions applied that according to the product specification will cause
the output switching element to be in the on state.

Note: This characteristic is usually specified only for outputs not having internal pull-up elements.
Positive-going threshold voltage, VT+

The voltage level at a transition-operated input that causes operation of the logic element according to specification as
the input voltage rises from a level below the negative-going threshold voltage, VT—.

107¢
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PART Il — CLASSIFICATION OF CIRCUIT COMPLEXITY

Gate Equivalent Circuit

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of
individual logic gates that would have to be interconnected to perform the same function.

Large-Scale Integration, LS|

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more
equivalent gates or circuitry of similar complexity.

Medium-Scaie integration, MSi
A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or
system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 12 or more equivalent
gates of circuitry of similar complexity.

Smali-Scale Integration, SSI
Integrated circuits of less complexity than medium-scale integration (MSI).

Very-Large-Scale Integration, VLSI

A concept whereby a complete system function is fabricated as a single microcircuit. In this context, a system, whether
digital or linear, is considered to be one that contains 1000 or more gates or circuitry of similar complexity.
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EXPLANATION OF FUNCTION TABLES

EXPLANATION OF FUNCTION TABLES

The following symbols are now being used in function tables on Tl data sheets:

H = high level (steady state)

L = low level (steady state)

4 = transition from low to high level

¥ = transition from high to low level

X = irrelevant {(any input, including transitions)

z = off (high-impedance) state of a 3-state output

a..h = the level of steady-state inputs at inputs A‘through H respectively

Qp = level of Q before the indicated steady-state input conditions were establsined

0y = complement of Qg or level of Q before the indicated steady-state input conditions were established
Q, = level of Q before the most recent active transition indicated by 4 or ¢

= one high-level pulse

Il
LI = onelow-level putse

TOGGLE

each output changes to the complement of its previous level on each active transition indicated by 4 or 1.

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

If, in the input columns, a row contains H, L, and/or X together with 1 and/or {, this means the output is valid
whenever the input configuration is achieved but the transition(s) must occur following the achievement of the
steady-state levels. If the output is shown as alevel (H, L, Qq, or Qg), it persists so long as the steady-state input levels
and the levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the
opposite direction to those shown have no effect at the output. (If the output is shown as a pu(se,ﬂ.or 'l_l', the
pulse follows the indicated input transition and persists for an interval dependent on the circuit.)
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TTL
EXPLANATION OF FUNCTION TABLES

Amoung the most complex function tables in this book are those of the shift registers. These embody most of the
symbols used in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal
shift register, e.g., type SN74194,

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR MODE CLOCK SERIAL PARALLEL Qx 08 Q¢ O9p
S1 SO LEFT RIGHT [ A B C D
L X X X X X X X X X L L L L
H X X L X X X X X X |Qao Q@Bo Qco Qpo
H H H t X X a b c d a b c d
H L H 1 X H O [x x x X Qan QBn Qcn
H oL w1 X L {x x x x Qan Qgn Qcn
H H oL t H x Ix X x x]|ogs Qcn Qpn H
H H L t L X |X X X X |Qgn Qcn Qpn L
H L L X X X X X X X [0ao Qo Qco Cpo

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect.

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low was
established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second line
implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low
transition of the clock.

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both
high then, without regard to the serial input, the data entered at A will be at output Qp, data entered at B will be at
Qg, and so forth, following a low-to-high clock transition.

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input
and the shifting of previously entered data one bit; data previously at QA is now at Qg, the previous levels of Qp and
Qg are now at Qc and Qp respectively, and the data previously at Qp is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at
inputs A through D have no effect.

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input
and the shifting of previously entered data one bit; data previously at Qg is now at QA, the previous levels of Qe and
Qp are now at Qp and Qg, respectively, and the data previously at Qp is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the levels at
inputs A through D have no effect.

The fast line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line,
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs
low was established.
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SERIES 54/74, 54H/74H, 54S/14S, AND SPECIFIED" SERIES 54L/74L DEVICES

PARAMETER MEASUREMENT INFORMATION

TEST
POINT Vee
TEST ?
POINT Vo Vee RL
R RL /51
FROM OUTPUT FROM OUTPUT TEST FROM QUTPUT @
UNDER TEST (See Note B) UNDER TEST POINT UNDER TEST T (see Note 8)
C CL ~ S !!
c L L™ 1kQ
(See Note AL) (See Note A) (See Note A} 1 !!
y
o
s2
LOAD CIRCUIT FOR
BI-STATE LOAD CIRCUIT FOR LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS OPEN-COLLECTOR OUTPUTS THREE-STATE OUTPUTS
n NOTES. A. C includes probe and jig capacitance.
B. All diodes are 1N916 or 1N3064.
3V
TIMING Tev HIGH-LEVEL is5v 15V
INPUT | ov PULSE ! i
4 P —— .
to-tsetupol® thold =1 v
| N A v
DATA LOW.LEVEL gy .
INPUT 15V 5V PULSE U
ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS
—————— 3v OUTPUT
INPUT 15V 15V CONTROL N5V
| 1 ov {Low-level \
| ] enabling)
Iﬁ-tpl_u - 'r-tPHLﬂ_ o LZ Ly
H ; ; —:— — VOH JOS—— --I-————~4_5v
INPHASE | Toy 1 15V WAVEFORM 1 S1 closed, 15V ~
OUTPUT 1 E vou {See Note C) S2 open ( 4
:‘—tPHL-= fo-tPLH~ etz —] 50!
! \Y 1 )
H H OH
OUT-OFW WAVEFORM 2 $1 open, ) R
OUTPUT L oL (See Note C) 52 closed__/ _:-"_V_ N $1 and
(See Note F) =0V S2 closed
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

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

D. In the examples above, the phase refationships between inputs and outputs have been chosen arbitrarily.

E. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zgoyut ~ 50 Q2 and:
For Series 54/74 and 54H/74H, t, < 7 ns, tf < 7 ns;
For Specified’ Series 54L/74L devices: ty < 10 ns, t < 10 ns;
For Series 545/748, t, < 2.5 ns, tf < 2.5 ns.

F. When measuring propagafion delay times of 3-state outputs, switches S1 and S2 are closed,

1142, 'L43, 'L44, 'L46, 'L47,°LT75, 'L77,°L96, ‘L121, ‘L122, ‘L1283, 'L153, 'L154, 'L157, 'L164
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SERIES 541S/74LS AND MOST' SERIES 54L/74L DEVICES

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vee
TEST ?
POINT  vce Vee RL
RL R d s
FROM OUTPUT ———— FROM OUTPUT. TEST FROM QUTPUT -
UNDER TEST (s Note 81§ UNDER TEST POINT UNDER TEST ] tsee Note By
1 —
¢ -1 CL CL R
(See Note AI} See No(?C’)T\ ]: (See Note A) (See Note A}
1
< < + =
4=
LOAD CIRCUIT FOR
BISTATE LOAD CIRCUIT FOR LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS OPEN-COLLECTOR OUTPUTS THREE-STATE OUTPUTS

NOTES A. C| includes probe and jig capacitance.
B. All diodes are TN916 or 1N3064.
C. C1 (30 pF) is used for testing Series 54L/74L devices only.

3V
TIMING

INPUT 13V

e —— - ov
fo-tsetup-f® thold =
|

1
| T T3V
1.3V *1.3V
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

HIGH-LEVEL
. 13v

— ty —ei
oty

1
1 H
LOW-LEVEL 13V 13V 4
PULSE

VOLTAGE WAVEFORMS
PULSE WIDTHS

—————— 3v
INPUT 13V 13V
ov

] I
: : enabling)
tPLH - (& tPHL *1
r PLH ‘ i —von
INPHASE | ! H ! 13V
ouTPUT Vo -
: VoL
)
r-PHL = t—tPLH

(See Note G)

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: D.

OUTPUT
CONTROL 13V 13v
(Low-level I )
i {. —————————— ov
I cF--—-=~45v
WAVEFORM 1 | S1 closed, 13V ~
(See Note D) I s2open J‘ L
! ¥
1
WAVEFORM 2 S1 open, H
(See Note D) $2 closed 13V ~ov

|
2L
S1 and

S2 closed

1.5V

i
——tzy——

S2 closed

VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

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

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
E. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily.
F. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zgyt ~ 50 2 and:

For Series 54L/74L gates and inverters, t, = 60 ns, t = 60 ns;
For Series 54L/74L flip-flops and MSI, t. < 25 ns, t; < 25 ns;
For Series 54LS/74LS, ty < 15 ns, tf < 6 ns.
G. When measuring propagation delay times of 3-state outputs, switches S1 and S2 are closed.

TExcept 'L42, 'LA43, 'L44, 'L46, 'L47, 'LT75, 'L77,'L96, "L121, 'L122, 'L123, ‘L153, 'L154, 'L157, 'L164
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed in the page
heading regardless of package. The availability of a circuit function in a particular package is denoted by an alphabetical
reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline drawings

shown in this section.

Factory orders for circuits described in this catalog should include a four-part type number as explained in the

following example.
EXAMPLE SN 54LS75 J —00

MUST CONTAIN TWO OR THREE LETTERS
(From Individual Data Sheet)
RSN Radiation-Hardened Circuit

SN Standard Prefix f——e (4. Instructions (Dash No.))
SNM Mach IV, Level | MUST CONTAIN TWO NUMBERS
SNC Mach 1V, Level Il (From Dash No. Column of Following Table)
SNH Mach IV, Level IV / / T TR oroER
SNJ JAN Processe packaces] T MEL! DIPPED | INSULATOR [CARRIER| DASH
/ | LEADS | | EaDs NG.
(2. Unique Circuit Description METAL FLAT PACKAGES
MUST CONTAIN FOUR TO EIGHT CHARACTERS u G - : o
(From Individual Data Sheet} = Ne: N: Ne: e o2
Examples: 5410 T No No Yes Mech-Pak | 03
74H10 T Yes No No MechPak | 04
545112 T Yes No Yes Mech-Pak 05
54178 T No No Yes 1 06
74L3295A T Yes No No 1 07
T No Yes No t 10
74188A T Yes Yes Yes 1 11
T No Yes No Mech-Pak 12
T No Yes Yes Mech-Pak 13
T Yes Yes No Mech-Pak 14
MUST CONTAIN ONE OR TWO LETTERS T Yes | Yes Yes | MechPak | 19
J, JD,N,T,W T No Yes Yes t 16
(From Pin-Connection Diagram on Individual Data Sheet) CEHALC FLAT::CKAGE:ES No ! tu
[Tw T N [ N [ nNa + | oo |
I w T ne [ ves [ nia t 10|
DUAL-IN-LINE PACKAGES
5O, N ] N [ N [ wa t 00
N [ No | Yes | A I 10

TThese circuits are shipped in one of the carriers shown below. Uniess a specific method of shipment is specified by the customer (with pos-

sible additional posts), circuits will be shipped in the most practical carrier. Please contact your T| sales representative for the method that

will best suit your particular needs.

Flat (T, W) Dual-in-line {(J, JD, N)
—Barnes Carrier —Slide Magazines
—Muilton Ross Carrier —A-Channel Plastic Tubing

—Barnes Carrier (N only}
—Sectioned Cardboard Box
—Individual Plastic Box

1076
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

J ceramic dual-in-line package

These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, 20-, or 24-fead
frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on
0.300 (7,62) or 0.600 (15,24) centers. Once the leads are compressed and inserted, sufficient tension is provided to
secure the package in the board during soldering. Tin-plated (“bright-dipped”) leads (—00) require
no additional cleaning or processing when used in soldered assembly.

14-PIN J CERAMIC
0.785 {20,0)
- 0755 (19,1)
DOOOOO
ANANANA
0.025 (0,63) R NOM N\
13 ¢
0310 (7,88) YT UYY
0.290 (7,36)
0 0z 2y 016]0J0J010)
0.245 (6,22
0.020 (0,51) MiN—~ —»| | 0070 {1,78) MAX 14 PLACES
— it 0.050 1
(127} Hom 7y 1, GLASS
P— 0.200 {5,08) SEALANT
MAX
e | SEATINGPLANE 0.030 (0,761 MIN
90° 14 PLACES
14 PLACES I~ 0.023 (0,584)
e >{fe-Gors o3} 14 PrACES
0.014 {0.356) 0.130 (3,30) 0100 2581
“fﬁ::g::’ MIN  O76(1.77) PINSPACING 0.100 (254 T,
4 PLACES {See Note b)
Falls within JEDEC TO-116 and MO-001AA dimensions
16-PIN J CERAMIC
0.785 (20,0) ]
| 0755 (19,1 1
|
PEOOOOE
MM AAA
3 [ 0.025{0,63) RNOM ~_|
0.310(7,88)
0.290 (7,36)
| 02s0mane [RAATATATATATEN|
f| s OPROOOOG
_,4; ;._I__ 0.050 (1,27) NOM ——I ra 070 (1,78) MAX 16 PLACES
i
- 0.200 (5,08) SN
. 1 ’ SEALANT
MIN i R
ms' - SEATING PLANE
0.!!2’:|:?,5‘> ——i £0.030 (0,76) MIN
% PLAcEs 12 PLACES
A\(D 018058 01301330 0.023(0,584)
0.008 (0,203) MIN 0.023 (9534 16 PLACES
16 PLACES 015 10,331}
0.012 (0,304) MIN
4PLACES P*P—l
° I 20500210 py pces
PIN SPACING 0.100 (2,54) TP, 0.015 (0,381
{See Note b)
#*For memories of 64 bits and up and a few MS1/LS] products in Series 54/74 and Series 545/74S that
are derived from memory circuit bars, this maximum is 0.300 {7,62). Ali other dimensions apply
without modification.
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

J ceramic dual-in-line packages (continued)

-20-PIN 3 CERAMIC

0.975 (24,77)

0.930 (23,62) "‘I
®EOOEGE®®
, N

=@ F

LA AR AT
0.025 (0,63) R NOM:
€ (3
0.310 (7,88)
0.290 (7,36)
0300 062 | AT AT AT AT AT AT

0285 (622 010J6]0261010JO0IT)

0.020 (0,51)
_.1 1L 0.050 (1.27) Nom $ MIN —1 r—U.U7D (1,78) MAX 20 PLACES
1 GLASS
020500 | p——— o sealant

™
\ ‘ MAX ‘.
105 SEATING PLANE L —_ ¥ A
105 0.1
oF \\ . f _.q I 0.030 (0,76) MIN

20 PLACES 0 U U 1ereaces

0.014 (0,356)
A 0.008 (0,203} T 0.012 (0,304} MIN—*}C—I | _*’H?%% 20 PLACES
4 PLACES - -
—l

0.050 (1.27)
0.015 (0,38)

4 PLACES

PIN SPACING 0.100 (2,54) T.P.
(See Note b)

24-PIN J CERAMIC
1.290 (32,77)
1.235 (31,36}

OOORVOOB®®
ATATATATATATATATA!

clel)
ATATA!

0.025 (0,63) Rﬂb
NOM

NS
lolojololololololole)

0.600 = 0.010

¢ VUV
O

]
(15242026 | 0560 (1422)
[ 0515 (13,09) 0.075 191
‘ - —1 0050(127)NOM {0050 (1.27) 0.070 (1,78) MAX 24 PLACES-te={
|~ GLASS SEALANT R -
T 0.225 (5,72)
| ERA 0.150 (3,81)
[ SEATING PLANE ——
15 aapuaces 0.070(1,78) iy
0,010 £ 0.002 = §0201051) ‘ T f; ‘1’;; 24PLACES
(0,254 : 0,051) 0018 0,002 o 0028 @7 MIN == | | o 2.5
24 PLACES (0,457 + 0,051) 24 PLACES 3.060 (1.52) 4 PLACES
24 PLACES

PIN SPACING 0.100 (2,54) T.P.
(See Note b)

Falls within JEDEC MO-015AA dimensions

NOTES: a. Alldimensions are shown in inches (and parenthetically in millimeters for reference only). Inch dimensions govern.
b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position.
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

N plastic dual-in-line packages

These dual-in-line packages consist of a circuit mounted on a 14-, 16-, 20-, or 28-lead frame and encapsulated within an
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no deforma-
tion and circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are
intended for insertion ir. mounting hole rows on 0.300 (7,62) or 0.600 (15,24) centers. Once the leads are compressed
and inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no addi-

tional cleaning or processing when used in soldered assembly.

14-PIN N PLASTIC

0.770 (13,6)
0.710 (18,0)

OELOEO®
[ATAVAVATATATA
0,093 (2,36) R NOM —EJ

£ k 0.110(2,79) NOM —|
1YY Y Y

+—0.300 £ 0.010

(7,62 0,26) |4
le—mli—0.250: 0,010 @@@ @@ @@

{6,35 £ 0,26)
 0.080 (2,03) NOM
"1 }'h (203 | |-0.070 (1.77) MAX 14 PLACES
=\ _L_E ¥ nozo’;?usﬂ | |
1010 1025V NOM 200 (5,08 Max "y
| SEATING PLANE ¥ 0,033 (0,83) MIN
108° s
90" J 14 PLACES
MPLACES  _lle— 00110003
0.018 + 0.003
{0,279 » 0,076} 0.125 (3,77) MIN | -.| "_(u,aﬂ 0,076}
14 PLACES 0075 £ 0020 4 PLAC
(Sae Notes c and d) e 14 PLACES
11,90+ 0,51) (Sea Notes ¢ snd d)
4PLACES PIN SPACING 0.100 {2,54) T.P.

{See Note b)

Falls Within JEDEC TO-116 and MO-001AA Dimensions

46

16-PIN N PLASTIC

[€—— 0.870 {22,1) MAX —{

OOEOEOOOE
e e i alaPalal

13
| 0.300 £ 0.010 0.093 (2,36) R NOM-‘E E
| 176220261 0.160 (4,06) NOM—fa—]
I "gig‘z"‘ Y AYAYAYEYAYEYEY
il DOOGOOO®

|
+- 0,080 (2,03) NOM
0.070 (1,77) MAX 16 PLACES
H [ +f oo
) ST ||
0.010 (0,25) NOM o005 0} MAX
TING PLANE:
* 0.033 (0,83) MiN
16 PLACES

‘5"“‘055,.\\‘- 0011 £0.003 | e o< a0m

{0,279 0,076) 0.125 (3,17 MIN hylidbpuid |

16 PLACES & +0,
(See Notes c and d) 00% (241 | 16 PLACES
0.015 (0,38) PIN SPACING 0.100 (2,54) T.p, {Se¢ Nows c and d)
4PLACES {See Note b}

ALTERNATE SIDE VIEW

Packaga configuration of —» |-—o 070 (1,77} MAX 16 PLACES
16-pin N package (see ORTOET
ahemative sideviews) is ¥ . Mm-g
at the option of TI. uzou(sosﬁ;mx &H}-K]
f 0.033 (0,83) MIN
I zpLaces
0125 (3,17) MIN -’I 4—‘%2153 ioéo:_lss)
0.095 (2,41} 16 PLACES
0.015 (0,38) PIN SPACING 0.100 {2,54) T.P. {See Notes c and d)
4 PLACES (See Note 5]

TEXASI lNSTRTUM ENTS

NCORPORATED
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

N plastic dual-in-line packages (continued)

20-PIN N PLASTIC

1.070 (27,18)

@EEOEE®EE®O
Pat ARNRN

ATAYAYATANAYAY
0,093 (2:36) R NOM——
=

[ IOM *

o 5. 0.010 (0.25) N 0,200 {5,08) MAX M‘N T TTTT T
——SEATING PLANE =

105°

¢ €
- 0(';‘; : 22;? 0.160 (4,06) NOM —
AYAYAYAVAVAVAVAVAVAW
' freetpeit 0]0]6]0]0]06]0]0]C)
"1 i: ¥ 0.080 {0,203) NOM ‘—w| fa—0.070 (1,77} MAX 20 PLACES
0,020 (0511

]
(;h T

Eod
o PLACES 1L S _U U g ou
,‘\'\. 0.011£0.003 0.155 (3.98) la— 0018+ 0003
0,279 + 0,076) 0.125 3,17 10457 % 0.076)
(See Notss l-_ ' (See Notes
nd &)
candd) 0.075 (1,91)—| PIN SPACING 0.100 (2,54) T-P. °e

MAX (See Note b
4PLACES

24-PIN N PLASTIC

1.310 (33,3} MAX

lelelGlolOICIOICICICIC)
NAN AAN

IAVAVAVAVAVAWA

0.093 (2,36) R NOM -B
sl

3 0.110 (2,79) NOM—=—>
0.600 £ 0.010
(15,24 £.26)
o520 (ra0m VD UI TGO
Now 0161610101010J01OI AU
0.080 {2,03) NOM
aat 0010025 oM ] [+ 0.070 (1,77) MAX 24 PLACES
— 1 T3
~ 0.200 (5,08) MAX

SEATING PLANE

]

0.020 (0,51} MIN
0.011:0.003 —+iM— 0.033{0,83) MIN 0125 (3,17) MIN
(0,279 £ 0,076) J 24PLACES 24 PLACES
24 PLACES 0.018 £ 0.003 0.095 (2,42) MAX
(See Notes ¢ and d) (0,457 = 0,076) 4PLACES
24 PLACES PIN SPACING 0.100 (2,54) T P.
(See Notes c and d) (See Note b)

All dimensions are shown in inches {and parenthetically in millimeters for reference only). Inch dimensions govern.
. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position.

. This dimension does not apply for solder-dipped leads.
When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0.020 (0,50) above the

NOTES:

o oo

seating plane.
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

N plastic dual-in-line packages (continued)

28-PIN N PLASTIC

1.440 (36,6) MAX ————————————————

(O

C 101 A ArAr 31101

EITHER

INDEX

l_II_lLII_JL_JI_II_JI_II_II_lL_II_H_IlGI
14

0.600 + 0.010
(15,24 £ 0,26)

0.020 (0,50)

"

T 0.200 (5,08) MAX

—-—SEATING PLANE
0.
0.011 £ 0.003
ozmso0e 001820003l le 1—0.033 (0,83) MIN
(0.46:+0.08) 0.050  0.020
PIN SPACING 0.100 (2,54} T.P. — - .

(See Note b) (1,27 £ 0,51}

=
o,
b
o

25(3,17) MIN

g

0.060 {1,52) NOM

NOTES: a. All dimensions are shown in inches {(and parenthet-
ically in millimeters for reference only). Inch dimen-
sions govern,

b. Each pin centerline is located within 0.010 {0,26) of
its true longitudinal position.

c. This dimension does not apply for solder-dipped teads.

d. When solder-dipped leads are specified, dipped area of
the lead extends from the lead tip to at least 0.020
(0,50) above the seating plane.

TEXAS lNSTRUng ENTS

INCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

T flat package

This hermetic package features glass-to-metal seals and welded construction. Package body and leads are gold-plated
F-15 # glass-sealing alloy. Approximate weight is 0.1 gram.

1076

a0z ®EOO®C® -
0035089 0.018 (0.46) le-m! 12pLacES
[ 0.008 (0,20) nn W "N 1 (See Nots b)
0.300 (7,62) REF
0280 (7,11) MIN I
{See Note ¢} - -~
/ A
B | ‘l [ saw ] i
0760 (19.3) & 0,150 (3.81) I 0,178 .
0740 (188) 0140 (3,55) 0.014 (0,356) ’
(Soe Note c} -'I Iy \ 0.010(0,254)
= _L o (1 N \ /l
Em T 0.019 (0,483)
f W I L4l \ \_.’ l‘umsmsﬂﬂ/
0070 (5.28) MAX AN
0.385(9,78) GLASS ~ 7
0365 (8.27) 14 PLACES ~ —
{See Note c)
SEE
DETAIL A
0.019 (0,482)
0.015 (0,381
‘s_‘Ni) NOTES: a. All dimensions are shown in inches (and parenthet-
eand ) L u o U udJdijd ically in millimeters for reference only)}. Inch dimen-
__l 0.005 (0.127) LMo oze0een sions govern:
u{ﬁé‘:zﬁ) 0.250 (6,35) b. Lead centerlines are located within 0.005 (0,13) of
eandf) @@@@@@@ true position (TP) relative to body centerlines. This
is measured along lines located within 0.030 (0,76)
ifrom {and paraliel to} the sides of the packags.
c. Notapplicable in Mach-Pak carrier.
d. Index tab on pin 1 denotes orientation of package.
Falls within TO-84 dimensions e. This dimension does not apply for solderdipped leads.
f. When solderdipped leads are specified, dipped area of
the lead extends from the lead tip to within 0.050
(1,27) of the package body.
CIRCUIT SUBSTRATE IS IN ELECTRICAL CONTACT WITH THE BODY OF THE PACKAGE,

T package leads

Gold-plated F-15% leads require no additional clean-
ing or processing when used in soldered or welded

assembly. Solder-dipped

leads are also available.

Formed leads are available to facilitate planar mount-
ing of networks on flat circuit boards. Circuits can

0.004 (0,102 R NOM \ 5y

0.013 £ 0.005
{0,33:0,127)
{Note d}

0.760 {19,3)
0.740 (18,8)
(See Note c)

L

NOTES: a. Dimensions are shown in inches (and parenthet-
be removed from Mach-Pak carriers with lead lengths ically in millimeters for reference only). Inch dimen-
up t0 0.300 (7,62). sions govern.

b. Not applicable in Mach-Pak carrier.

¢. Measured from centeriine of outside leads.

d. Meaasured from center of lead to bottom of package
where lead emerges from body.

e. When solder-dipped leads are specified dipped area

of lead extends from load tip to outside bend {min-
imum).

$F-15 is the ASTM designation for an iron-nickel-cobatt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt.
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

W ceramic flat package

These hermetically sealed flat packages consist of an electrically nonconductive ceramic base and cap, and a 14-, 16-, or
24-lead frame. Hermetic sealing is accomplished with glass. Tin-plated (“bright-dipped”’) leads (—00) require no
additional cleaning or processing when used in soldered assembly.

14 PIN W CERAMIC
OO
S hoae L--)—aa::xﬂ»
ot [ L oo
! |
1 15
‘ 0275757
g | | 0018 (0,431
eoaNe N\ Ll N oo 0=
| oaman
R (
{ozsEan
| i
o4l v
w0 ;
o080 1127} I‘
N e
| i o] d
| —‘l‘ . 0025 0581
E= ik smmm || wwos
0le0/cloloo}
Falls within JEDEC MO-004AA Dimensions
16 PIN W CERAMIC
CEOREROEE
a 618 i
e e L
wieas | ¥ 'T_ﬂ
(sbome) i l ‘ il
i [T
a3t0 (78
O g
| bl
| (s-n..a»l .
e 5P
° 'in:‘" 27
L
R e
oo i “ ‘ [
0.080 (1,27}
i 0.350 (8,890
| osweem
|
oos0 (1.02) b Ul Ul ooz
e e IR
06/6/0(00/610]
Falls within JEDEC MO-004AG Dimensions

TEXAQ[NSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TTL INTEGRATED CIRCUITS

MECHANICAL DATA

W ceramic flat package (continued)

24 PIN W CERAMIC

GEEOEE®

OEEGE
[

0.006 (0,152) 0.050 (1.27)
n.mzm,mr""_ 0-9‘0(“.25l‘_+—_.-}.r‘_ nn nn “?pfﬁs’s"
24 LEADS * APLACES
(Soe Now o) ‘ Lo ﬂ ! F ﬂ (See Note o}
i ‘ !
0.400 (10,186)|
0.275 (6,98)
0.018 (0,483)
BASE AND 0.615 {0,381}
SEATING T— — T — — —] u 11 24 LEADS
PLANE T BT T4 (SeeNotee)
30° NOM. \4 ;"j
| Apuczs--/\‘l |
0.400 (10,16} % 1 |
1,200 {30,5) (SeeNoted) | Nowb) D ™ } 1500
0.950 ‘(Zd,ﬂ ‘ 0,396 (10,1) ~ : Nots g)
| 03% (851 1
|
P Iy
lu o it o)
B b sh=faPuBaBsRyRsiisil
0.085 (2,16) - - T
R T e
|| @
E |
0.400 (10,16} i
0275 (6:38) | | |
| i i
{ | I
o . ‘
: il U H
| v L
00501127) | L-——a.nss (12,3 MIN-
0.028 (0,71} b 0.635 (16,2) MAX
0/0,0/0/0/C.0/C0[CO0;
Falls within JEDEC MO-019AA Dimensions
NOTES: a. Al dimensions are shown in inches {and parenthetically in millimeters for reference only). inch dimensions govern.
b. Index point is provided on cap for terminal identification only.
c. Leads are within 0.005 (0,13) radius of true position (T.P.) at maximum material condition.
d. This dimension determines a zone within which all body and lead irregularities lie.
e. Not applicable for solder-dipped leads.
f. When solder-dipped leads are specified, dipped area extends from lead tip to within 0.050 (1,27) of package body.
d. End configuration of 24-pin package is at the option of Tl.

TEXASl
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

OCTOBER 1976

description SPEED-POWER RELATIONSHIPS

Texas Instruments transistor-transistor-logic (TTL) % OF DIGITAL IC FAMILIES}
family of high-performance bipolar digital integrated g 1000 Eee-ev Sk Do s e s f
circuits comprises five distinct series of compatible ° 400 it I i e o spiticance 1
product lines. These product lines offer the digital ) : ! ]
systems designer a full spectrum of performance 2 1 i
ranges in order to optimize system cost and perfor- 'E 100 L D s
mance. The available choices range from the very high é :S.‘_ S —t ?;'g'; oo
performance of the Schottky-clampedT functions for l; 40 [ 32 - 'l'
systems operating typically up to 125 megahertz to 2 ! 1 A NS /-ﬁ"‘:‘,i‘pl‘;u_
low-power functions with power consumption of a g:«-gs;*;gm‘\\ N e
only one milliwatt per gate. 2 10 = £oL - 25
g + SEL
Typical characteristics of the five TTL series offered § i ‘ —7 N
are shown in Table | and their respective speed/power F T e
relationships are illustrated in Figure A. g 1 cilil b Tl i 1
< 0.1 04 1 4 10 40 100

Typical Power Dissipation—mW
iTypica| saturated logic gate from the indicated families.
FIGURE A
TABLE 1-54/74 FAMILY TYPICAL SS| PERFORMANCE CHARACTERISTICS

GATES FLIP-FLOPS
Clock input
SERIES Speed-Power | Propagation Power pu
) o Frequency
Product Delay Time | Dissipation
Range
54LS/74LS 19 pd 9.5ns 2mW dc to 45 MHz
54L/74L 33pd 33ns 1mW dc to 3 MHz
545/74S 57 pd 3ns 19 mW dc to 125 MHz
54/74 100 pJ 10 ns 10 mW dc to 35 MHz
54H/74H 132pd 6ns 22 mW dc to 50 MHz

features
EASE OF SYSTEM DESIGN

Full compatibility provides choice from five distinct performance ranges
Broad range of functions are offered in each series
Diode-clamped inputs are provided on all high-performance functions
Terminated,controlled-impedance lines are not normally.required with TTL
Low output impedance:

Provides low a-c noise susceptibility

Drives high-capacity loads

FULL COMPATIBILITY IS DESIGNED INTO TI TTL

® All series are designed for single 5-volt power supply
® All series provide one-volt or greater typical d-c noise margins
® Power dissipation relatively insensitive to operating frequency
® Switching times are guaranteed at full d-c loading
® Compatible with most logic families such as DTL, MOS, CMOS
1076 1'lnteg’ated Schottky-Barrier diode-clamped
transistor is patented by Texas Instruments.
U, Patent Number 3,463,975, TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

54 FAMILY SERIES 54 SERIES 54L | SERIES 54LS | SERIES 54LS | SERIES 548
SERIES 54H
74 FAMILY SERIES 74 SERIES 74L | SERIES 74LS | SERIES 74LS | SERIES 748
SERIES 74H UNIT
WITH WITH
DIODE EMITTER
INPUTS INPUTS
Supply voltage, V¢ (see Note 1) 7 8 7 7 7 v
Input voltage 5.5 8.5 7 5.5 5.5 A\
Interemitter voltage (see Note 2) 5.5 5.5 55 5.5 \
Off-state (high-level) voltage applied | '06. ‘07 30
to open-collector outputs of SSi 18, 17,26 15 v
circuits (see Note 3) Others 8 7 7 7
High-level voltage applied to a disabled 3-state output vece 7 7 Vee v
Operating free-air temperature range 54 Family —551t0 125 og
74 Family 0to 70
Storage temperature range —65 to 150 °c

NOTES:

1. Voltage values, unless otherwise noted, are with respect to network ground terminal.

2. This is the voltage between two emitters of a multiple-emitter transistor. This rating applies between inputs that go directly into
the same AND or NAND gate in the functionai block diagram,

3. Ratings for MSI parts are given on the individual date sheets,

unused inputs of positive-AND/NAND gates

For optimum switching times and minimum noise susceptibility, unused inputs of AND or NAND gates should be
maintained at a voltage greater than VQH min (see tables of electrical characteristics), but not to exceed the absolute
maximum rating. This eliminates the distributed capacitance associated with the floating input, bond wire, and package
lead, and ensures that no degradation will occur in the propagation delay times. Some possible ways of handling unused
inputs are:

a.

Connect unused inputs to an independent supply voltage. Preferably, this voltage shouid be between VgH min and
4.5 V. Series 54L.S/74LS devices with diode inputs may be connected directly to Vg

. Connect unused inputs to a used input if maximum drive capability of the driving output will not be exceeded.

Each additional input presents a full load to the driving output at a high-level voltage but adds no loading at a
low-level voltage.

. Connect unused inputs to Vg through a 1-k§2 resistor so that if a transient that exceeds the input maximum

rating shouid occur, the impedance will be high enough to protect the input. One to 25 unused inputs may be
connected to each 1-k§Q resistor. Series 54LS/74LS devices with diode inputs may be connected directly to VcC.

. Connect unused inputs to any fixed-high-level compatible output such as the output of an inverter or NAND gate

that has its input(s) grounded. Maximum high-level drive capability of the output shouid not be exceeded.

TexAs INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

input-current requirements

Input-current requirements reflect worst-case conditions over the specified recommended operating free-air temperature
and Vg ranges. The table below shows maximum input current requirements and nominal base resistor values for
standard loads in each TTL series. A standard load is defined as an input connected to a single emitter or diode that is
associated with a pull-up resistor having the value indicated in the table. However, some inputs are tied to more than
one input transistor (or diode), or the base-resistor values of some inputs have been changed either to reduce
input-current requirements or to improve performance. Therefore, the input-current requirements may vary. Consult
the electrical characteristics table for the particular device type to determine the input-current requirements of each
input.

STANDARD INPUTS (ONE LOAD)

series | NOMINAL VALUE OF | MAXIMUM HIGHLEVEL | MAXIMUM LOW-LEVEL
INPUT PULL-UP RESISTOR INPUT CURRENT INPUT CURRENT
54/74 4kQ 20 4A —16mA
5aH/74H 2.8 ka2 50 4A —2mA
. a0 ka2 10 uA 048mA
At Bka 20 uA —08mA
5ALS/74LS Bk 20 A —GamA
5457745 28kQ 50 pA —2mA

$Series 54L/74L has two different types of standard inputs as shown.
Since low-level input current is primarily a function of the input base resistor, two or more inputs of the same NAND
or AND gate may be tied together and still be considered one load at a low logic level, but at a high logic level, each u

input is an additional load.

ual direction

Currents into input terminals are specified as positive values. Arr
of current flow.

drive capability

The maximum value of Ig| given under “recommended operating conditions” reflects the ability of an output to sink
current from a number of loads at a low voltage level and maximum IoH reflects the ability to supply current at a high
voltage level. Each standard output at a low level is capable of sinking current from 10 standard loads of its own series .
(20 standard loads for Series 74L and 74LS), and at a high level is capable of supplying current to either 10 or 20 loads
of its own series. The fan-out of 20 at a high logic level makes it possible to tie as many as 10 unused inputs of NAND or
AND gates to used inputs of the same gates (as mentioned under input-current requirements)'without exceeding the fan-
out capability of the output driving 10 used inputs. Certain outputs are designed for special applications and have
greater or lesser drive capability: See the recommended operating conditions for each type.

The loads may be intermixed in any desired combination so long as the load totals for Iy} and 1|y are less than the
maximum recommended values of oY and lQ, respectively, for the driving circuit.

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE 2-INPUT
POSITIVE-NAND GATES

4A  GND

a8 4A  a¥
1 12 n

@

L&J

positive logic: \
Y=AB
2B 2Y _GN Vee

SN5400 (J) SN7400 (J, N) SN5400 (W)

SN54HO00 (J) SN74H00 (J, N} SN54H00 (W)

SN54L00 (J) SN74L00 {(J, N) SN54L00 (T)
See page 6-2 SN54LS00 (J, W)  SN74LSO00 {J, N}

SN54S00 (J, W) SN74S00 (J, N)

Vcc 4y

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

o1

positive fogic:
Y =AB

See page 6-4

SN5401 (J)
SN54LS01 (J, W)

Vgc 48 4A 4y

7
7 GND
SN7401 (J, N}
SN74LS01 (J, N}

3
L

"B W 2A
SN74HO01 {3, N)

SN54H01 (J}

SN5401 (W)
SN54HO1 (W)
SN54L01 (T)

QUADRUPLE 2-INPUT
POSITIVE-NOR GATES

02

positive logic:
Y = A+B

See page 68

SN5402 (J)
SN54L02 (J)
SN54LS02 (4, W)
SN54502 (J, W)

2 2B . GND
SN7402 (J, N)
SN74L02 (3, N)
SN74LS02 J, N)
SN74502 (J, N)

4y 4B 4A GND 38 3A  3¥
Wi i3] j12 # 0 3 8

1A 18 ¥ Ve 2Y 2A 2B

SN5402 (W)
SN54L02 (T)

TexAs INST RUMENTS

NCORPORAT

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222




54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

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

03

positive logic:
Y=AB
* SN5403 {J) SN7403 (J, N)
- SN54L03 (J) SN74L03 (J, N)
See page 6-4 SN54LS03 (J, W) SN74LS03 (J, N)
SN54S03 (J, W) SN74sS03 {J, N)
Vi B6A  6Y 5A 5Y  4A 4y v BA 6Y GND 5Y 5A 4y
HEX INVERTERS I_ ol 13 |12 Ll LI 8 u 1B} 12 n » 9 8 _I
T I T ] N [
r.v | i
ua ‘ > P I [ 1> ey l '
positive logic: 4
P P P <P
V23 e s s ]2 [" 12 |3 s s s
1A v 2A 2y 3A 3Y GND 1A 2y 2A Veo 3A 3Y 4A
SN5404 (J) SN7404 (J, N) SN5404 (W)
SN54H04 (J) SN74HO04 (4, N) SN54H04 (W)
SN54L04 (J) SN74L04 (J, N) SN54L04 (T)
See page 62 SN54LS04 (J, W} SN74LS04 (J, N)
SNB4804 (3, W)  SN74804 {J, N)

HEX INVERTERS

WITH OPEN-COLLECTOR OUTPUTS
‘
positive logic:
Y=A 23 aHs s ]2
1A v 2A 2y A 3Y GND 1A 2y 2A  Vee 3A 3y 4A

SN5405 (J) SN7405 (J, N) SN5405 (W)
SN54H05 (J) SN74H05 (J, N) SN54HO05 (W)

See page 64 SN54LS05 (4, W)  SN74LS05 (J, N)
SN54S05 (J,W)  SN74S05 (J, N)

HEX INVERTER BUFFERS/DRIVERS -

WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

positive logic:
Y=A

1A 1Y 2a 2y 3A 3¥ GND

SN5406 (J, W) SN7406 (J, N)

See page 6-24

1076

TEXAS INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

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

07

positive logic:
Y=A

See page 6-24

Ve 6A  6Y 5A  5Y  4A  4Y
“ 13 12 1 B L) 3

R
o

1
2
A 1Y 2A 2Y "3A 3Y GND

SN5407 (J, W) SN7407 (J, N}

QUADRUPLE 2-INPUT
POSITIVE-AND GATES

positive logic:
Y = AB

See page 6-10

SNS408 (J, W)

SN7408 (J, N)
SN54LS08 (J, W) SN74L508 (J, N)

SN54S08 (J, W) SN74S08 (J, N)

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

positive logic:
Y =AB

See page 6-12

A 8 ¥ ZA 28 2V GND
SN5409 (J, W) SN7409 (J, N}
SN54LS09 (J, W)  SN74LS09 (J, N}
SN54S09 (J, W) SN74S09 (J, N)

TRIPLE 3-INPUT

POSITIVE-NAND GATES

positive logic:

Y = ABC
SN5410 (J) SN7410 (J, N)
SN54H10 (J) SN74H10 (J, N}
SN54L10 {J) SN74L10 (J, N)

See page 6-2 SN54LS10 (J, W)  SN74LS10 (J,N)

SN54S10 {J, Wi SN74810 (J, N}

| I
| |

| \

v s s s
1A 18 Y

SN5410 (W)

SN54H10 (W)

SN54L10 (T)

TEXASI INSTRUN ENTS

NCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

TRIPLE 3-INPUT
POSITIVE-AND GATES

1

positive logic:
Y =ABC

See page 6-10

Ve 1c 1Y 3x 38 3A 3y
L] 13 2 n n 3 8

1 2 3 4 5 6 7
1A 1B 2A 28 2€ 2Y GND

SN54H11 (J) SN74H11 (J, N)

SN54LS11 (J, W) SN741S11 (J,N)
SN54811 (J, W} SN74811 {J,N)

|
=] ] 5}
1 2 3 4 5 1] 1
1A B 1y Vee 2¥ 2A 2B

SN54H11 (W)

TRIPLE 3-INPUT

POSITIVE-NAND GATES ‘ I ‘H
WITH OPEN-COLLECTOR GUTPUTS l — ‘
12 ]
positive logic: p s HFAsHs
Y =ABC 1A 1B 2a 28 2 2Y GND
SN5412 (J, W) SN7412 (J, N)
SN541L812 (J, W) SN74LS12 (4, N)
See page 64
28 2A 2y
DUAL 4-INPUT | 9] |8
POSITIVE-NAND I
SCHMITT TRIGGERS
13 '
)
positive logic: _!
Y = ABCD I QLI RER
1A 1B NC 1c A1) 1Y  GND
SN5413 (J, W) SN7413 {(J, N)
SN54LS13 (J, W) SN74LS13{J,N)
See page 6-14

NC—No internal connection

HEX SCHMITT-TRIGGER
INVERTERS

14

positive logic:
Y=A

See page 6-14

1A 1Y 2A 2¥ 3A 3Y GND

SN5414 (J, W) SN7414 (J, N)
SN54LS14 (J, W) SN74LS14 (J,N)

TeEXxAS INSTRUng ENTS

INCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

TRIPLE 3-INPUT
POSITIVE-AND GATES
WITH OPEN-COLLECTOR QUTPUTS

positive logic:
Y = ABC

See page 6-12

Vec 1€ 1Y 3¢ 3B 3A 3y

2Y GND

SNB4H15 (J, W) SN74H15 (J, N)
SN54LS15 (J, W) SN74LS15 (J, N}
SN54S15 (J, W) SN74815 (J, N)

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

16

positive logic:

Y=A

See page 6-24

SENEN
o

1A hAd A 2Y  3A 3Y GND

SN5416 (J, W)

SN7416 (J, N)

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

n

positive logic:
Y=A

See page 6-24

7
GND

i .
1 3 4 5 [}
3A 3y

!
2
A W 2a 2y

SN5417 (J, W) SN7417 (J, N}

DUAL 4-INPUT
POSITIVE-NAND GATES

20

positive logic:
Y = ABCD

See page 6-2

Vi 2 2 NC 2B 2A 2Y
L 3 2 n L] L) 8
T

b8

SN5420 (J} SN7420 (J, N)
SN54H20 (J) SN74H20 (J, N)
SN541.20 (J) SN74L20 (J, N)
SN54LS20 {J,W) SN74LS20 {J, N}
SN54520 (J, W) SN74820 {J,N)

SN5420 (W)
SN54H20 (W)
SN54L.20 (T)

NC—No internal connection

TexAs, lNSTRUDM ENTS

NCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 4-INPUT
POSITIVE-AND GATES

21

positive logic:
Y = ABCD

See page 6-10

SN54H21 (J)
SN54LS21 (J,W) SN74LS21 (J, N)

SN74H21 (J, N)

l
e s s
NC Ve NC 2R

1a oy

SNB4H21 (W)

NC—No internal connection

DUAL 4-INPUT
POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

22

positive logic:
Y = ABCD

See page 64

1A 18 NC 1€ 1D 1Y GND

SN5422 (J, W) SN7422 (J, N)
SN54H22 (J) SN74H22 (J, N)
SN54LS22 (J, W)  SN74LS22 (J, N)
SN54S22 (J,W)  SN74S22 (J,N)

1o 1C 1B GND 2¥ 20 2¢
B 0 9 8

I II
|:tL

SN54H22 (W)

NC—No internal connection

EXPANDABLE DUAL 4-INPUT
POSITIVE-NOR GATES
WITH STROBE

23
positive logic:
1Y = 1G(1A+1B+1C+1D)+X
2Y = 2G(2A+2B+2C+2D)
X = output of SN5460/SN7460

vec 1X 20 2¢ 26 2B 2A  2Y
{16 15 % 13 12 n 10 3

1 2 3 4 5 6 7 8
1X 1A 1B STROBE IC 1D 1Y GND
G

Ses page 6:39 SN5423 (4, W) SN7423 U, N)
DUAL 4-INPUT vee 2 Toe 2 2v
POSITIVE-NOR GATES =

WITH STROBE ‘

25

positive logic:
Y = G(A+B+C+D)

See page 6-8

1A 1B s’ri}gBE i 1D 1Y GND

SN5425 (J, W) SN7425 (J, N)

TEXAs lNSTRUM ENTS

ORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/78 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

512

QUADRUPLE 2-INPUT
HIGH-VOLTAGE INTERFACE
POSITIVE-NAND GATES

26

positive logic:
Y =AB

See pages 6-24 and 6-26

<
&
b3
2
8|8
-3
- |2

\_FDJ

A 1B 1Y 2A 2B

SN5426 (J) SN7426 {4, N)
SN54LS26 (J, W)  SN74LS26 (J, N)

2Y GND

TRIPLE 3-INPUT
POSITIVE-NOR GATES

21

positive logic:
Y = A+B+C

See page 6-8

N
Vee 1€ 1Y x 38 3A 3y
w| (] ] {n] {n] [o} |8
] I
3 1

-
T

]

4 5 6

A 2 € 2V GND
SN7427 (J, N)
SN74LS27 (J,N)

L

1 2
N
SN5427 (J, W)
SN54LS27 {J, W)

QUADRUPLE 2-INPUT
POSITIVE-NOR BUFFERS

Vi 4y 48 aA 3y 3B 3A
" n 12 n » 9 1]

positive logic: 1 ‘ |
Y =A+B BetlnEisliniiniink
v 1A 18 ¥ 2A 2B GND
SN5428 (J, W) SN7428 (J, N)
152 N74LS:
Ses 620 SN54L528 (J, W) SN74LS28 (J,N)
vec NG H G NC NC Y
8- INPUT wl [wul el [n| jo| 9| |8
POSITIVE-NAND GATES . I \i |
- ' t
~ [ [ b
‘ ARER
positive logic: | | |
Y = ABCDEFGH THH s s
~ 8 ¢ © E F SN N A B Ve € D E
SN5430 (J) SN7430 (J, N} SN5430 (W)
SN54H30 (J) SN74H30 (J, N) SN54H30 (W) -
SN54L.30 (J) SN74L30 (J, N} SN54L30 (T)'
See page 6-2 SN54LS30 (J, W)  SN74LS30 (J,N)
SN54S30 {J, W} SN74830 {J, N} NC—No internal connection

TEXAS| INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
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1076

54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE 2-INPUT
POSITIVE-OR GATES

32

See pages 6-24 and 6-26

SN54LS33 (J, W)

positive logic:
Y=A+B
N 1A 1B b3 2A Z‘E 2Y GND
§ SNBA32(J; W)  SN7432 (J,N)
SN54LS32 (J, W)  SN74LS32 (J, N}
See page 628 : A ,
SN54S32 (J,W)  SN74S32 (J; N)
Veo 4y 48 4A 3y 38 A
QUADRUPLE 2-INPUT Wil el {n] (o] [s] |2
POSITIVE-NOR BUFFERS ' ( { I_I } ‘7 |
WITH OPEN-COLLECTOR OUTPUTS ‘ Lt = '
Ppositive logic: 1 s aHsHs 7
Y =A+B ¥ 1A 1B 2v 2A 28 GND
SN5433 (J, W) SN7433 (4, N)

SN74LS33 (4, N)

NCORPORATED

POST OFFICE BOX 5012 + DALLAS, TEXAS 75222

N -

QUADRUPLE 2-INPUT

POSITIVE-NAND BUFFERS

positive logic: «
Y=AB
1A 1B 1y 2A 2B 2Y' GND
- SN5437 (4, W) . SN7437 (J,N)

See page 6-20 SN54LS37 (J,W)  SN74LS37 (J,N)_

SN54S37 (J,W) ~  SN74S37 (4, N)
. Vec 48 4A  4Y 3 3A 3y l

QUADRUPLE 2-INPUT ulin]l [e] [n] [n] [9] s

POSITIVE-NAND BUFFERS "

"WITH OPEN-COLLECTOR QUTPUTS

positive logic: e[ e s s 7

Y = AB 1A 1B v 2A 2B 2Y GND
SN5438 (J,W)  SN7438 (J,N)

. SN54LS38 (J, W) SN74LS38 (J,N]

SNB4S38 (J, W)  SN74S38 (J,N)

See pages 6-24 and 6-26

TExAs INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 4-INPUT
POSITIVE-NAND BUFFERS

positive logic:
Y = ABCD
SN5440 (J} SN7440 (J, N)
SN54H40 (J) SN74H40 (J, N)
See page 6-20 SN54LSA0 (4W)  SN74LS40 (J, N}

SN54S40 (J, W) SN74540 (J, N)

W ¢ 1B GND 2Y 2D 2
Ll 13 ©” n o 9 3
1 2 3 4 5 L] 7
A W NC Vec Mo 2A 2B
SN5440 (W)
SN54H40 (W)

NC—No internal connection

4 LINE-TO-10-LINE DECODERS

42 BCD-TO-DECIMAL
43 EXCESS-3-TO-DECIMAL

44 EXCESS-3-GRAY-TO-DECIMAL

See page 7-15

4 5 6§, GND

OUTPUTS

SN5442A (J, W)
SN54L42 (J)
SN54L542 (J, W)
SN5443A (J, W)
SN54L43 (J)
SN5444A (J, W)
SN54L44 (J)

SN7442A (J, N)
SN74L42 (J,N)
SN74LS42 (J, N)
SN7443A (J, N)
SN74L43 (J,N)
SN7444A (J,N)
SN74L44 (J,N)

BCD-TO-DECIMAL DECODER/DRIVER

45 LAMP, RELAY, OR MOS DRIVER
80-mA CURRENT SINK
OUTPUTS OFF FOR INVALID CODES

See page 7-20

INPUTS

OUTPUTS

Vec TA B C

D [ 8

BCD-TO-DECIMAL

0123456789

vz afefsfsfjrfis

5 1 2 3 & 5 6, GND
ouTPUTS

SN5445 (J, W) SN7445 (J, N}

5-14

TEXAS INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 » DALLAS. TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

4 B ACTIVE-LOW, OPEN-COLLECTOR, 30-V OUTPUTS

47 ACTIVE-LOW, OPEN-COLLECTOR, 15-V OUTPUTS

T g a b c da

BI/
B _C LTRBORBI D A

1 2 3 4 5 [ ] 7 8

B C LAMP RB RE A GND
S A o

SN5446A (J,W)  SN7446A (J,N)

SN54L46 (J) SN74L46 (J, N)

SNB447A (4, W)  SN7447A (I, N)

See page 7-22 SN54L47 (J) SN74L47 (J, N}
SN54LS47 (J, W) SN74LS47 (J, N)

oUTPUTS

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS we T 5+ b o e

48 INTERNAL PULL-UP OUTPUTS l_J\‘I ’——,,_I'?‘_I

B c LrTRsoRm 0 A

T

I aND
H,—/ 1 ouY In- L\,—A"

iNPUTS Ll INPUTS

SN5448 (J, W) SN7448 (J, N)
SN540.848 (J, W) SN74LS48 (J,N)

See page 7-22

ouTPUTS

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS veo /¥

4 9 OPEN-COLLECTOR OUTPUTS

12 s« s s
8 [ -\ D A GND
= wemer e — °

NPUTS INPUTS  QUTPUTS

SN5449 (W)
See -
Page 7-22 SN54LS49 (J, W) SN74LS49 (J, N)

1076

TEXAS INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 2-WIDE 2-INPUT
AND-OR-INVERT GATES
(ONE GATE EXPANDABLE)

50
positive I'ogic:
Y = AB+CD+X
‘50: X = output of SN5460/SN7460
*H50: X = output of SN54HE60/SN74H60
or SN54H62/SN74H62

See page 6-39

faal

1A 2D 2y GND
SN5450 {J) SN7450 (J, N}
SNB54H50 (J)  SN74HS50.(J, N)

1 2 3 4 5 ] 7

X X 1A Vec B 2 28

SN5450 (W)
SN54H50 (W)

AND-OR-INVERT GATES

51

‘51, "H51, "S51

DUAL 2-WIDE 2-INPUT
positive logic:

Y = AB+CD

'L51, 'LS51

2WIDE 3-INPUT,

2-WIDE 2-INPUT

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

2Y = {2A-28}+(2C-2D}

See page 6-30

MAKE NO EXTERNAL CONNECTION

f%jﬁ

7
2D 2Y GND

SN5451 (J} SN7451 (J, N)
SN54H51 (J) SN74H51 (J, N)
SN54851 (J, W) SN74851 (J,N)

2y GND

2

SN74L51 (J, N}
SN74LS51 (J, N)

SN54L51 (J)
SN541.851 (J, W)

Ll

\ ; A Veo
MAKE NO EXTERNAL CONNECTION

SN5451 (W)
SN54H51 (W)

c 1Y GND 2Y 2c
L)

‘ &J

lrﬁL—ﬁ

~.

2 J
1A i3 1€ Vm 1F

SN54L51 (T)

TEXAS INSTRUMENTS

POST OFFICE BOX 5012 « DALLAS. TEXAS 75222

NCORPORATED
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

EXPANDABLE 4-WIDE
AND-OR GATES

52

"H52(J, N)
positive logic:
Y = AB+CDE+FG+HI+X
X = output of SN54H61/SN74H61

‘H52{W)
paositive logic:
Y = AB+CD+EF+GHI+X
X = output of SN54H61/SN74H61

See page 6-39

A B c 3] E NC GND

SN54H52 (J) SN74H52 (J, N}
GND NC

| @

3
b Vco

SN54H42 (W)

A

NC—No internal connection

EXPANDABLE 4-WIDE
AND-OR-INVERT GATES

53

B3
positive logic:
Y = AB+CD+EF+GH+X
X = output of SN5460/SN7460

'H53
positive logic:
Y = AB+CD+EFG+HI+X
X = output of SN54H60/SN74H60
or SN54H62/SN74H62

See page 6-39

Y GND NC F E

SN5453 (J) SN7453 (J, N)
Vee B X X 1 H Y
“ 1 1 n 9 8

1 2 3 4 5 1] 7
A < D E F G GND

SN74H53 (J,N)

SN54H53 (J) SN54H53 (W)

NC—No internal connection

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

MAKE NO EXTERNAL CONNECTION
4-WIDE vec B “H 6 Y H 6 Y GND Nc F E
AND-OR-INVERT GATES

54
‘64

positive togic:
Y = AB+CD+EF+GH

o

1 2 3 4 5 1] 7
D 3 F NC GND —— I B c D
MAKE NO EXTERNAL CONNECTION
SN5454 (J} SN7454 (J, N) SN5454 (W}
MAKE NO EXTERNAL CONNECTION
vee 8 —A—— 1 H ! W Y GO G F E
" 3 2 " 0 s 3 " 3 7 n 0 9 3

‘H54
positive logic:
Y = AB+CD+EFG+HI

1 2 3 4 5 [ 7
~_—_— A Vec 8 € D
MAKE NO EXTERNAL CONNECTION

SN54H54 (J}  SN74H54 {J, N} SN54H54 (W)
Ve 4 I H 6 F NG
" L n L s L]

‘L54(J, N), ‘LS54
positive logic:
Y = AB+CDE+FGH+1J

I

M =
IsEaBsDataDiail
A B c o E Y GND

SN54L54 (J) SN74L54 (J, N)
SN54LS54 (J, W)  SN74LS54 (J,N)

'L54(T)
positive logic:
Y = ABC+DE+FG+HIJ

SN54L54 (T)

See page 6-30
NC—No internal connection

518 Texas INSTRUMENTS

NCORPORATE
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

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

55

'H55 (EXPANDABLE)
positive logic:
Y = ABCD+EFGH+X
X = output of SN54H60/SN74H60
or SN54H62/SN74H62

See page 6-39

'L55, 'LS55
positive logic:
Y = ABCD+EFGH

See page 6-30

vee H G F E X Y
“ 13 )3 " 0 3 8

1 2 3 4 5 L] ?
A B c DX NC GND

SNB64H55 (J)  SN74H55 (J, N)

g

A B c D NC NC GND

SN54L55 (J)

SN74L55 (J, N)
SN54LSS5 (4, W) SN74LS55 (J,N)

°] X Y GND NC X H

wiluple] (n] [w] [s] s
}

1 2 3 4 5 $ 7

A B € Ve F 6

E

SN54H55 (W)

SN54L56 (T)

NC-—No internal connection

DUAL 4-INPUT EXPANDERS

positive logic:

X = ABCD when connected to X and X inputs
of SN5423/SN7423, SN5450/SN7450, or

SN5453/SN7453

'H60

positive logic:

X = ABCD when connected to X and X
inputs of SN64H50/SN74H50,
SNB4H53/SN74H53, or
SN54H55/SN74H55

See pages 6-43 and 644

1A B 1c 24 28 2 GND

SN5460 (J) SN7460 (J, N)
SNB4H6E0 (J)  SN74H60 (J, N)

2X 2% 20 GND 2¢ 28 A
" 13 12 n Wl |9 8

}

SN5460 (W)
SN54H60 (W)

NC—No internal connection

TRIPLE 3-INPUT
EXPANDERS

positive logic:
X = ABC when connected to X input of
SN54H52/SN74H52

See page 6-45

A" 1B i€ 2A 2B 2¢ GND

SNB4H61 (J)  SN74H61 (J, N)

X 02X 3X GND 3C 3B 3A
Wil |2 n 0 9 3
1 1 ]‘ i
1 2 3 4 5 ] 7
1A 1B IC Ve 2a 28 2

SN54H61 (W)

TEXASI INSTRUMENTS

NCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-WIDE AND-OR EXPANDERS

62

'H62(J, N) (2-3-3-2 INPUT)

positive logic:

X = AB+CDE+FGH+1J when connected
to X and X inputs of SN64H50/SN74H50,
SN54H53/SN74H53, or SN64HE5/SN74H55

*HB2(W) {3-2-2-3 INPUT)

positive logic:

X = ABC+DE+FG+HIJ when connected to
X and X inputs of SN54H50/SN74H50,
SN54H53/SN74H53, or SN54H5E5/SN74H55

n See page 6-44

1 2 3 4 5 L] ?
A B c o E X GND

SN54H62 {J)  SN74H62 (J, N)

SN54H62 (W)

HEX CURRENT-SENSING INTERFACE GATES

63 TRANSLATES LOW-LEVEL INPUT CURRENT TO LOW-LEVEL VOLTAGE
AND
HIGH-LEVEL CURRENT TO HIGH-LEVEL VOLTAGE

See page 6-62

Vg 84 @

_{ul {n )

e s sA e av
2wl iw s
| T

-‘-H;H.iﬁ—'—ﬁﬂ—‘.ﬁm '

SN541.S63(JW) SN74LS63(J,N)

4-2-3-2 INPUT AND-OR-INVERT GATES

64 TOTEM-POLE OUTPUT
B 5 OPEN-COLLECTOR OUTPUT

positive logic: Y = ABCD+EF+GHI+JK

See pages 6-30 and 6-32

A E F [ H T GND

SN54S64 {J, W) SN74864 (J, N)
SN54865 (J, W) SN74865 {J, N)

520 TEXAS INSTRUMENTS
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1076

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

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

70 FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K Q aQ
L H L X X H L
H L L X X L H
L L X X X |L* L=
H H 1 L L [qy Qg
H H 1 H L |H L
H H 1 L H L H NC CLR 4@ GND
H H + H H | TOGGLE SN5470 (J) SN7470 (J, N}
H H L X X |Q Qg
positive logic: J=J1 -Jﬁ
K=K1+K2-K

___Ifinputs Jand K are not used, they must be grounded.
See page 646 Preset or clear function can occur only when the clock input s low.

SN5470 (W)

AND-ORGATED J-K MASTER.SLAVE FLIP-FLOPS WITH PRESET

N

FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLOCK J K a a
L X X X |H L
H L L L |Qy Qg
H JL H L H L

H J-L L H L H 414 NB p2a 4128 PR Q GND
H JL H H | TOGGLE

SN54H71 (J)  SN74H71 (J,N)

positive logic: J = (J1A+J1B)+(J2A+J2B)
K = (K1A+-K1B)+{K2A-K2B)

AND-GATED R-S MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR

KiA K18 CK v,

SN54H71 (W)

$2

|.71 Vec PR CK R3 R2 R1 Q
FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK S R Q Q
L H X X X H L
H L X X X L H
L L X X X H* H*
H H nooL oL Qg Qo
H H _rL H L H L NC CLR $1 s2 s3 a GND
H H L L H L H SN54L71(J)  SN74L71(J,N)
H H L H H | INDETERMINATE
positive logic: R = R1*R2*R3
$=51.52.53
See page 6-54

Vcc CLR  NC

SN54L71 (T)

NC—No internal connection

See explanation of function tables on page 3-8.

*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

12

AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR

Vec PR CK K3 K2 K1 Q
Wl (| ju] v . L) s

See pages 6-46, 6-50, 6-54, and 6-56

FUNCTION TABLE
INPUTS QUTPUTS
PRESET CLEAR CLOCK J K |Q Q@
L H X x XIH L
H L X X X L H
L L X X X |H* H*
H H Ji L L |0y G 1
H H I H L H L NC CLR N1 2 3 4 GND
H H L HjL H SN5472 (J) SN7472 (J, N) SN5472 (W)
H H Jf1 H _H | TOGGLE SNS4H72 (J)  SN74H72(J,N)  SNS4H72 (W)
positive logic: J = J1-J2:J3; K1:K2:K3 SNB4L72 (J) SN74L72 (4,N)  SNS4L72(T)
See pages 6-46, 6-50, and 6-54 NC—No internal connection
DUAL J-K FLIP-FLOPS WITH CLEAR
"73, 'H73,'L73 'LS73
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
CLEAR cLock J K| a @ CLEAR CLOCK J K| @ @
L X X X!t H L X x X|t H L
H L L[ Q H + L L|Q Qo TCK 1 K Vec 26K 2 2
H L H L H L H L H o L H L CLR o
H U L H| L H H ¢ L H| L H SN5473 (J, W) SN7473 (J,N)
H L H H| ToGGLE H . H H| TosGLE SN54H73 (J,W)  SN74H73 (J, N}
= SNS4L73 (), T)  SN74L73 {J,N)
H H X X|a . g
o 9o SN54LS73 (J,W) SN74LS73 (J, N}

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

See pages 6-46, 6-50, 6-54, and 6-56

SNB4LS74A (J, W) SN74LS74A (J,N)
SN54S74 (J, W) SN74874 (J,N)

74 cfn 20 2CK 2PR 20 20 1PR 10 18 GND 20 20 2PR
FUNCTION TABLE [l {ol Lol [n] [w12] = s upepin SO
INPUTS QUTPUTS SR g l J‘ rlj
— ) L
PRESET CLEAR CLOCK D | @ Q * s k ‘
L H X X H L cz’m CLR ‘L CLR ctr PR
{ G
H L X x| L H ‘ ] "F * o CK ok g
- - PR ’-——ﬁ—-‘
L L X X H H L 9—;——l—| | I I — 1
H H t H H L 1 Ik inEiniinilnil 1 BeBuliniisiink
H H t L L :‘ C:.R 10 1CK PR 1Q 134 GND " 1Ck 1D l::.ﬁ Vco CIZ.H 2D 2CK
H H L X{Q O SN5474 (J) SN7474 (J,N)  SN5474 (W)
SN54H74 (J) SN74H74 (J,N)  SN54H74 (W)
SN54L74 (J) SN74L74 (J,N)  SN54L74 (T)

Sea explanation of function tables on page 3-8.

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

522
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT BISTABLE LATCHES

15

FUNCTION TABLE
(Each Latch)

INPUTS | OUTPUTS
D G Q o
L H L H
H H H L
X L Qg Qg

See page 7-35

H = high level, L = low level, X = irrelevant
Qg = the level of Q before the high-to-low transistion of G

@ D

SN5475 (J, W)
SN5ALT5 (J)
SN54LS75 (J, W)

20 ENABLE Vce 3D
34

SN7475 (4, N)
SN74L75 (J, N)
SN74LS$75 (4, N)

16

DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

See pages 6-46, 6-50, and 6-56

76, 'H76 ‘'LS76

FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
PRESET CLEAR CLOCK J K |Q @ PRESET CLEAR CLOCK J K |a @
L H X X X H L L H X X X H L
H L X X X |L H H L X X X |L H
L L X X X H* H* L L X X X H* H*
H H oL L |a G H H P L L |q Qg
H H n H L H L H H 4 H L H L
H H gl L H|L H H H 4 L H L H
H H N H H | TOGGLE H H 4 H H | TOGGLE
H H H X X Qp Qg

K 1 13 GND

2k 20 28 24

1cK 1PR 1 i
CLR

SN5476 (J, W)
SN54H76 (J, W}
SNG54LS76 (J, W)

Vcc 2€K ZPR 2
CLR
SN7476 (J, N}
SN74H76 (J, N)
SN74LS76 (J, N}

4-BIT BISTABLE LATCHES

n

FUNCTION TABLE

(Each Latch)
INPUTS OUTPUTS
D G| a a
L H L H
H H H L
X L] a 0

See page 7-35

H = high level, L = low level, X = irrelevant
Qg = the level of Q before the high-to-low transistion of G

1
1D 20 ENABLE
34

SN5477 (W)
SN54L77 (T)
SN54LS77 (W)

2 3 4 5 ¢ 7

Vec ® @ N

See explanation of function tables on page 3-8.
. . o . . PO P . . L . N
This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

78 ‘H78, ‘'L78
FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K o @
L H X X X |H L
H, L X X x|L H
L L X X X |H* H*
H H not L laog Qo
H H L H L | H L
H H L L AL H
H H L H _H | TOGGLE
See pages 6-50 and 6-54
‘LS78
FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK 4 K |a @
L H X X X [H L
H L X X x|t H
L L X X X |H* H*
H H 1 L L |0 Qg
H H 1 H L |H L
H H 1 L H L H
H H 1 H H | TOGGLE
H H H X % |Qg Qg
See page 6-56

vec 1PR CLR 24 2PR CK 2K

CK 1PR W

Vcc CLR 2PR 2K

SN54L78(J,T) SN74L78(J,N)}
SN54LS78(J,W} SN74LS78(J.N}

GATED FULL ADDERS

FUNCTION TABLE
{See Notes 1, 2, and 3)
INPUTS OUTPUTS

Ch B A|Chet T =
L L Ll H H L
L L H| H L H
L H L|H L H
L H Hl L H L
H L L} H L H
H L H L H L
H H L L H L
H H H L L H

H = high level, L = low level

Ses page 7-41

80 GATED COMPLEMENTARY INPUTS
COMPLEMENTARY SUM OQUTPUTS

NOTES: 1. A=A+ A%+ A1:A2, B = By + B + B1-B2,
2. When AT is used as an input, A1 or A2 must be low. When B¥ is
used as an input, B1 or B2 must be low.
3. When A1 and A2 or B1 and B2 are used as inputs, A* or B%,
respectively, must be open or used to perform dot-AND logic.

vee B2 81 Ag Al At
Jul o]l jel n] jwl sl ]
[ |
. a
r 8 Cn  ETmi T z |
¥ 1 b i T i
|
1 2 3 4 1] [ ] 7
B Be Cn m z ¥ GND
SN5480(J) SN7480(JN)
Ar A2 A1 GND I T Tl
_w 13 n n » 1] ]
LTl
L P
—1ac Cn
nlf l‘z 4 8¢
L | 1
1 2 3 4 § ] 12
Ac B1 B2 Ve [ Be Cn
SN5480(W)

See explanation of function tables on page 3-8.

* This configuration is nonstable; that is,

it will not persist when preset and clear inputs return 1o their inactive (high) level,

TexAs INSTRU
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1076

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

16-BIT RANDOM-ACCESS MEMORIES

81

See page 7-44

PIN ASSIGNMENTS (TOP VIEWS)

ADDRESS WRITE _SENSE WRITE ADDRESS
xa 1 T 0 Gw 0 va

wiltajjuzjnfiwfisis

L]

¥4

2-BIT BINARY FULL ADDERS

82

See page 7-49

co
5
T Al 81 v O©0

SN5482 (J, W) SN7482 (J,N)

NC—No internal connection

4-BIT BINARY FULL ADDERS WITH FAST CARRY

B4 X4 €4 CO GND B1 Al Il

8 3 wys | {u]Bjir]{n]{w]]9
Is ce co 81 A1
o 23 1
Hae A2
13 A3 'Bf 12 B2
Vil2fl3f]ef]sis|{2]]|8
A¢ 3 A3 83 vee £z B2 A2
SN5483A (J, W) SN74 83A (J,N)
See page 7-53 SN54LS83A (J, W) SN74LS33A (J,N)
16BIT - WRITE SENSE WRITE  ADDRESS
-BIT RANDOM-ACCESS MEMORIES AT T oo RS ve
B{15]]1u 2yn{w

84

See page 7-44

3
Wie) 1 %0 Vo(a) WoiB)
Wi(A) ¥4
[ X4 . Y3

] ]
g

SN5484A (J,W)  SN7484A (J, N)

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT MAGNITUDE COMPARATORS DATA INPUTS WeUTS ouTRUTS NPuTS
vee 'A3 B2 A2 ;1 Bl A0 B0 Vec ‘A3 B3 A>B/A<B. B0 _AD 81
85 wijs || ] nf{iw]]s wlnluwsju{juie]je
I M..,j
B3 BO| B2 E.13
P Mt P B B Bt o o s e A
[T T T T 1 | S I
w2l aqlsisjiofle ll'z 3|“§l‘”7”ll
DB, \AZE A-B ASBA>B A-B ACB, GND ® _a, RS A5B A<e ATs, Mo
INPUT  CASCADE INPUTS ouTPUTS INPUTS CASCADE INPUTS.
SN5485 (J, W) SN7485 (J, N} SN54L85 (J)  SN74L85 (J,N)

SN54LS85 (J, W)  SN74LS85 (J, N)

See page 7-57
SN54s85 (J, W) SN74S85 (J, N}

vec 48 4a &Y 38
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES wifi|linllw

86 Y =A ® B = AB+AB r@_l
1213|475 [|6[]7

1A 1B 1Y 2A 28 2Y GND
SN5486 (J, W) SN7486 (J, N)
SN54LS86 (J, W) SN74LS86 (J, N)
SN54s86 (J, W) SN74886 (J, N)

3 3y
9{/8

Ve L3 4a ay v 38 3A
FUNCTION TABLE wl [u] [el n] W]l [s][s
INPUTS | OUTPUT |$_| L@J
A B Y
L L L
L H H
oW L el I Ber== 10
H = high level, L = low level 1 2 3 I 5 s 7
1A AL w 2Y 2A 28 GND
See page 7-65 SN54L86 (J)  SN74L86 (4, N)

4-BIT TRUE/COMPLEMENT, ZERO/ONE ELEMENTS

FUNCTION TABLE
87 CONTROL
INPUTS
B C |yl vy2 Y3 v4
L L |A1 AZ A3 A4
L H |a1 Az A3 A4
H L|{H H H H
H H|L L bt L

OQUTPUTS

SNG4H87 (J,W)  SN74H87 (J,N)
H = high level, L = low level NC—No internal connection
See page 7-70 A1, A2, A3, A4 = the level of the respective A input

107¢€
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

256-BIT READ-ONLY MEMORIES

Ve¢c &5 CADE ADD ADC ADB ADA  DOS

88 L] 15 (W4 13 {2 L] 0 9
328-BIT WORDS [ 1 ]
OPEN-COLLECTOR OUTPUTS & wr T BT R

oot oool

v
H
3
"
H
B
o
H

006 _DO7

g~

6
DO5 DO6 DO7 GND

See Bipolar Micr p C Data Book, LCC4270 501 GO?

003

*SN5488A (J,W)  SN7488A (J,N)

64-BIT READ/WRITE MEMORIES

89 16 4-BIT WORDS

See Bipolar Mi ter C Data Book, LCC4270

Dz DOz GND

SN7429 (J, N)

INPUT
DECADE COUNTERS by

a_ Gp GND O3 &

90 DIVIDE-BY-TWO AND DIVIDE-BY FIVE

Ro(n Ro@) NC Voo Reny Rez

B0
INPUT

SN5490A (J,W)  SN7490A (4, N)
SN54L90 (J, T} SN74L90 (J,N)

SN54LS90 (4, W) SN74LS90 (4, N)
See Page 7-72

NC — No internal connection

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS}

INPUT INPUT
Iy B GND CLOCK NC

8-BIT SHIFT REGISTERS u] [e] [u]l w] s} |8

91 SERIAL-IN, SERIAL-OUT
GATED INPUT

W N M N Ve N N

SN5491A (J) SN7491A (J,N}
SN54L91 (J} SN74L91 (J,N)
SN54L.591 (J) SN74LS91 (J, N)

tn = Reference bit time, clock jow |
th+g = Bit time after 8 low-to-high SN54LS91 (W)

clock transitions NC — No internal connections

FUNCTION TABLE o e o Al ook he
INPUTS | OUTPUTS Tw] [n] [e] [n] [w] [s] [3]
AT t, AT th4g I ] I
A B |ay Oy B A e
H H|H L
L X H
See Page 7-81 X L L H Bukinkiziniinkinkl
H = high, L = low MM N Voo N N N
X = irrelevant SN5491A (W)
SN54L91 (T)

DIVIDE-BY-TWELVE COUNTERS L3

=
[
S8

92 DIVIDE-BY-TWO AND DIVIDE-BY-SIX

A4
>

8 &|
|

NC—No internal connection

SN5492A (J,W)  SN7492A (J,N)
See Page 7-72 SN54LS92 (J,W) SN74LS92 (J, N)

A4-BIT BINARY COUNTERS

93 DIVIDE-BY-TWO AND DIVIDE-BY-EIGHT

WPOT Ao Ro@l NC Vec NG NC Fomy ey N Voo NG NG
)

SN5493A (J,W)  SN7493A (J, N)
SN54LS93 (J, W)  SN74LS93 (J, N)

See Page 7-72
NC—No internal connection

SN54L93 {J, T) SN74L93 (J,N)

TEXASI lNSTRUgvl ENTS

NCORPORATE
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PIN ASSIGNMENTS (TOP VIEWS)

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

4-BIT SHIFT REGISTERS

94 DUAL ASYNCHRONOUS PRESETS

See Page 7-86

IsHeHsOaBalsklal
P1A P1B PIC P1D vee PE1 S«E“R cLock
SN5494 {J, W) SN74984 (J, N)

4-BIT SHIFT REGISTERS

Y5 PARALLEL IN/PARALLEL OUT
SHIFT RIGHT, SHIFT LEFT

outouTs cLock?
—— A ciocka Lol

RSHIFT (LOAD) A

_ "

SERIAL INPUT
s =
See Paga 7-89 SN5495A (J,W)  SN7495A (J, N) SN54L95 (4, T} SN74L95 (J,N)
SN54LS95B (J, W} SN74LS95B (J, N)
QUTPUTS OUTPUTS
e T o o w He

5-BIT SHIFT REGISTERS

9 B ASYNCHRONOUS PRESET

PRESETS PRESETS
See Page 7-95 SN5496 (J, W) SN7496 (J, N)
SN54L96 (J) SN74L96 (J, N)
SN54LS96 (J,W) SN74LS96 (J, N}
naTe s s Bwne
Veo o C__ CLEAR CASCADE INPUT STROBE CLOCK
Wi j2{injimwjls

SYNCHRONOUS 6-BIT BINARY
RATE MULTIPLIERS

917

See Page 7-102

SN5497 (J, W)

|
IlZ I[|4]]8 il'l L]
CRNC R YRR S 0T Ay

= Tt =
SN7497 (J, N)

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

See Page 7-107

4-BIT DATA SELECTOR/STORAGE REGISTERS RIS npuTOUTPUT  WORD
Vec Q4 Q9 Gc b1 % cLOCK SELECT
w [ [u]lnlle]lnlln]]s
98 seLecrs 10F 2 4817 woRDS LT T T T4
PARALLEL IN/OUT 0 05 a o1 9 e
r Az SELECT
i A1 Bl 82 €1 _c2 D2
tHaz0s«eflsAs e
A2 Al B1 B2 c1 c2 D2 GND

INPUTS

SN54L98 (J)  SN74L98 (J,N)

99 SERIAL J-K INPUTS

See Page 7-109

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

SN54L99 (J)  SN74L99 (J,N)

8-BIT BISTABLE LATCHES

100

See Page 7-113

FUNCTION TABLE
(Each Latch)

INPUTS OUTPUTS
D G|lo O
L H L H
H H H L
X L Qg Qo

H = high level, X = irrelevant
Qg = the level of Q before the T
high-to-low transition of G

SN54100 (J, W) SN74100 (J, N}
NC — No internal connection

1076
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)
AND-OR-GATED J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

Vi CK K28 K2A KIB KIA &
101 “ 1 13 n 0 8 8
_T

FUNCTION TABLE ‘ ,—
INPUTS OUTPUTS Ll
PRESET CLOCK J K| @ @ s
L X X X H L
H i L Llagg Qo
H H L |H L L
H L H L H 1 2 3 4 IR 2 3 4 5 [] 7
JiIA 1B J2A U428 K1A Ki1B CK Vee JIA B R2A
H : H H | TOGGLE _
H H o x x| SN54H101 (§) SN74H101 (J,N) SN54H101 (W)

positive logic: J = {(J1A+J1B)+{J2A+J2B)
K = (K1A-K1B)+(K2A+K2B)

See page 6-52

FUNCTION TABLE

INPUTS OUTPUTS
PRESET CLEAR CLOCK J K | @ @
L H X X X |H L
H L X X X | L H
L L X X X |H* H* ! v i
H H : L L {0y Q v
H H 4 H L H L NC CLR n
H H : L H|L H
“ u X W h | TocoLE SN54H102 {J)  SN74H102 (J,N)  SNE4H102 Iw)
H H H X X |Qp Qg
positive logic: J =J1+J2+J3
K = K1-K2:K3
See page 6-52

NC—No internal connection

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLOPS WITH CLEAR

103

FUNCTION TABLE
INPUTS OUTPUTS
CLEAR CLOCK J K| @ @
L X X X| L H
H L L|qog Qg
H ¢ H L H L
H f L H L H TCK o K Vee 20K cfn
H ¢ H H| TOGGLE SNB4H103 (J, W)  SN74H103 (J, N)
H H x X]|ag Qg

See page 6-52

See explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.,

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)
DUAL J.K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

106 K 10 1@ GND 2k 20 28 .2
FUNCTION TABLE W n
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K |a @&
L H X X X H L
H L X X X L H
L L X X X | H* ~H*
H H .. L L |0 Qg
H H + H L H L ok PR 1 W Vgc 2CK 2PR 2
H H ) L H. L H CLR oL
H H i H H | TOGGLE SN54H106 (J, W) SN74H106 (J, N}
H H H X X |Qg Qg
See page 6-52

DUAL J-K MASTER-SLAVE FLIP-FLOPS WITH CLEAR

107 Veo ciR 1K 2¢ iR 2ok 20
FUNCTION TABLE
INPUTS OUTPUTS
CLEAR ClLOCK 4 K| @ @
L X X X L H
H not L|o Q
H I H L H L
H JL L H L H i 1@ 18 1K 20 20 GND
H M. H H | TOGGLE

.SN54107 (J)  SN74107 (J,N)
SN54LS107 (J) SN74LS107 (J, N)

See pages 6-46 and 6-56

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

108 Ve 1PROCLR 24 2PR CK 2
FUNCTION TABLE ul fu] (e} [n] [w] [s]fe}
INPUTS OUTPUTS |
PRESET CLEAR CLOCK J K | o @
L H X X X |H L
H L X x x| L H
L L X X X [H* H*
H H i L L lag Qg
H H ' H L |H L
b H ' L HiL H SN54H108 (J,W) SN74H108 (J,N)
H H 3 H H | TOGGLE
H H H x x |Qg Qg

See page 6-52

Sea explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive {(high) level.
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS:(TOP VIEWS)

FUNCTION TABLE

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

INPUTS OUTPUTS

PRESET CLEAR CLOCK J K| a @
L H X X X| H L
H L X X X| L H
L L X X X H* H*
H H t L L] L H
H H t H L | TOGGLE
H H t L H|Q Qg
H H 1 H H|H L
H H L X X |0 Qg

See pages 6-46 and 6-56

I
1
1 1y IK
LR

1CK 1PR  1Q

1@ GND

[

SN54109 (3, W)
SN54LS109A (J, W)

SN74109 (J, N)
SN74LS109A (J, N}

AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH DATA LOCKOUT

440 \
U
FUNCTION TABLE
INPUTS QUTPUTS
PRESET CLEAR CLOCK J K | o @
L H X X X |H L
H L X X X |L H
L L X X X |H* H*
H H L L L |[Qy Qo
H H N H L |H L
H H i L H | L H
H H J1L H H | TOGGLE
positive logic: J=J1+J2-43
K = K1-K2-K3
See page 6-46

SN54110 (J, W) SN74110 {J, N}

NC—No internal connection

m

FUNCTION TABLE

DUAL J-K MASTER-SLAVE FLIP-FLOPS WITH DATA LOCKOUT

INPUTS OUTPUTS

PRESET CLEAR CLOCK J K Q@ @

L H X X X |[H L

H L X X X |L H

L L X X X [H* H*

H H N L L |Qq Qg

_H H n W oL |H L

H H oL H|L H

H H J1  H H | TOGGLE
See page 6-46

2
Vec 2K 2PR CLR 2

SN54111 (J, W)

SN74111 (4, N)

See explanation of function tables on page 3-8.

*This configuration is nonstable; that is, it will not persist when presat and clear inputs return to their inactive (high) level.
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

12

FUNCTION TABLE Vi CIIH cEn 2CK 2K 2 2PR 20
1% % " 3 12 1 ] ]
INPUTS OUTPUTS !
PRESET CLEAR CLOCK J K |a @ H 1;" _|
L H X X X |H L K “‘“uj s ™l
H L X X X |t H PCK p oK
L L X X X |H* H* ? en l_' X en®
H H ' L L |log Qo L_‘ =] rj
H H i H L H t 1 NeEisDeiisiinkint]
H H | L H L H 1CK 1K W 1PR 1@ 10 24 GND
H H ' H H | TOGGLE SNS4LS112 (J,W)  SN74LS112(J,N)
H H H X X |Qg 60 SN548112 (J, W) SN74S112 (3, N)

See pages 6-56 and 6-58

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

13

FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLOCK J K | o @
L X X X H L
H i L L | Qo C-lo
H | H L H L
H | L H L H
H \ H H TOGGLE 1CK 1K W 1PR 10 10 GND
H H X X | Qg 60 SN54L$113 (J, W) SN74LS113 (J, N}
SN54S113 (J, W) SN745113 (J, N}
See pages 6-56 and 6-58

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

14 veg ok 2 2 g oz 2
FUNCTION TABLE Jwi{oife] (v {sl{si s}
INPUTS QUTPUTS T h
PRESET CLEAR CLOCK J K |a @ Z
L H X X X |H L
H L X X X |L H
L L X X X |H* H*
H H | L L |log Qo
H H ' H L | H L IR K W 1PR 1@ 13 GND
H H L R SN54LS114 (J, W) SN74LS114 (J,N)
H H ¢ H H | TOGGLE SN54S114 (J, W)  SN745114 (J,N)
H H H X X |Qpg Qg .
See pages 6-56 and 6-58

See explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs raturn to their inactive (high) level.
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54/714 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 4-BIT LATCHES

16

ENABLES

2
Vec 204 204 203 203 202 202 201 201 2B 2%t CLEAR

24 23 22 21 20 L] L] 7 w 1% " 13
FUNCTION TABLE ‘ ¢ Dl‘ 0‘3 DIJ ulz Dlﬂ (l| D‘| ‘ ‘
(EACH LATCH) ¢
INPUTS ouTPUT
cLear ENABLE | pata| @
g1 G2
H L L L L
H L L H H
H X H X Qg
H H X X Qg
L x x| x L cudan

ENABLES

SN54116 (J, W) SN74116 (J, N)
See page 7-115

DUAL PULSE SYNCHRONIZERS/DRIVERS

120

FUNCTION TABLE

INPUTS
S1

FUNCTION

Pass Output Puises
Pass Qutput Pulses
Inhibit Output Pulses
Start Output Puises

I T r X %2

Start Output Pulses
Stop Output Pulses

II-IIrXxgQ

I T I~ IXT"r

I «

Continuet

TOperation initiated by last | transition continues.

See page 7-118 : SN54120 (J,W)  SN74120 (J, N)

MONOSTABLE MULTIVIBRATORS

121

FUNCTION TABLE

Rext/
Vec NC NG Cext Cext Rim NC

NOTES: 1. An external capacitor

Al IN‘;';TS B O:TPUC._:S may be connected
T X v T 0 between Cgy¢ (positive)
X L H|L H and Rexy/Cext:
X X L L H 2. To use the internal
H H X L H timing resistor, connect
H i H nor Rjnt to V. For improved
' H HiI 1r pulse width accuracy and = % w2 5 5 B
V4 H|MoAr 'E"ea‘a"’i““(- °°‘:"“‘ an SN54121 (4, W) SN74121 (J,N)
L x t i Mnr R SN54L121 (4, T)  SN74L121 (4, N)

an wi
X L +t|lnor et s "121. .. Ripe = 2 kQ NOM

int open-circuited. ,
See page 664 L121... Rjqt =4 k2 NOM

NC—No internal connection

See explanation of function tables on page 3-8.
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'54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR +
122  runcrion TaBLE Voo G M Cou M M 0
INPUTS OUTPUTS L 1»:‘ ? niie 3 u
CLEAR|A17 A2'B1 B2| Q@ @&
L X X X X L H
X H H X X L H
X X X L X L H
X X X X L L H
H L x t B[ U
A R T A S T IV R v
" X L 1 H Tn v B2 CLR J GND
H X L H A TV U SN54122 (J,W)  SN74122 (J,N)
H H { H H L W . . SN54L122 (J, T)  SN74L122 (J, N}
H L4 H KL U NOTES: 1. An external timing capacitor SN54LS122 (J, W) SN74LS122 (J,N)
H L H OH KLU may be connected betwe.er-\ 122 ... Rint = 10 k& NOM
T T T Cext and Rext/Cexy (positive). "L122 .. . Riny = 20 k2 NOM
t X L H H|4L 2. For accurate repeatable pulse 'LS122. . .Rjnt = 10 k2 NOM
B widths, connect an external
resistor between Rgyt/Cext
and Ve with Rjpy
open-circuited.
See page 6-76

NC—No internal connection

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

1Rexy/ 1
Vec Cext Cext 10
FUNCTION TABLE wl (8] (] i
H INPUTS OUTPUTS
CLEAR|A B| Q @
L X x|t H
X H Xj{ L H
X X L| L H
H [P N R
oy o Hjmou BaDatlal
1 L H|JL o 20 2 2Rext/ GND

cLR Coxt  Cext
SN54123 (J, W) SN74123 (J,N)
See page 676 SN54L123 {J) SN74L123 (J,N)
SN54LS123 (J, W) SN74LS123 {J, N)

DUAL VOLTAGE-CONTROLLED OSCILLATORS

124

2 2Cem 26 v
VEC  ©VCC AANGE mmaAamwun ENABLE OUTPUT GND

BGND

T T —— T W
RANGE  1(,,,  ENABLEOUTPUT
FREGUENCY
CONTROL

SN54LS124 (J, W) SN74LS124 (J, N}
e poge 7-123 . SN548124 (J, W) SN748124 (J,N)

NC-—No internal connection

TSee explanation of function tables on page 3-8.
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE BUS BUF FER GATES WITH THREE-STATE OUTPUTS

125

positive logic:
Y=A
Output is off (disabied) when C is high.

See page 6-33

e R I
1 2 3 : 5 6 7 J
ic 1A 1Y 2 2A 2Y GND

SN54125 (J, W) SN74125 (J, N)
SN54LS125 (J, W) SN74LS125 (J, N)

GUADRUPLE BUS BUFFER GATES WiTH THREE-STATE OUTPUTS

126

positive logic:
Y=A
Output is off (disabled) when C is low.

See page 6-33

1 1A 1Y 2 2A 2Y GND

SN54126 (J, W) SN74126 (J, N)
SN54LS126 {3, W) SN74LS126 (J,N)

SN54128 . .. 75-OHM LINE DRIVER
SN74128 ... 50-OHM LINE DRIVER

28

positive logic:
Y =A+B

See page 6-22

¥ 1A 1B 2Y 2A 28 GND

SN54128 (J, W) SN74128 (4, N)

QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS

132

positive logic:
Y =AB

See page 6-14

2‘ HRE §7]7
A 18 v 2 2V GND
SN54132 (J, W) SN74132 (J, N}
SN54LS132 (J, W) SN74LS132 (J, N)
SN54S132 (J, W)  SN74S132 (4, N)

TEXASI INSTRU[!VI ENTS

NCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

5-37



5-38

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

13-INPUT POSITIVE-NAND GATES

133

positive logic:
Y = ABCDEFGHIJKLM

See page 6-2

vee M L K4 '
% 15 1“* 13 12 n

|
||

2 3
A B C

7 L}
€ F. G GND

SN54S133 (J, W) SN74S133 (4, N)

of & —

12-INPUT POSITIVE-NAND GATES WITH THREE-STATE OUTPUTS

134

positive logic:
Y = ABCDEFGHIJKL
Output is off (disabled) when output control is high.

See page 6-33

OUTPUT N
VGCCONTROL L K J 1 H_ Y

SN54S134 {(J,W) SN74S134 (J,N)

QUAD EXCLUSIVE-OR/NOR GATES

135

positive logic: ¥ = {A(® B @ ¢ = ABC+ ABT+ABC+ ABC

See page 7-129

A 1B 1Y 1C.2C 2a 28 2Y GND

SN545135 (J, W)  SN74S135(J, N}

NC—No internal connection

QUAD EXCLUSIVE-OR GATES

136

positive logic: Y = A@ B = AB+AB

See page 7-131

Vo 48 4A 4Y 3B 3A  3v
wijnijpnjiwjjsjles

TH2fafefsHs[]7

1A 1B v 2A 2B 2Y GND
SN54136 (J,W)  SN74136 (J,N)
SN54LS136 {J, W} SN74LS136 (J, N}

TEXASI lNSTRLEJDM ENTS

NCORPORAT
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

3-TO-8 LINE DECODERS/MULTIPLEXERS

138

See page 7-134

SN5ALS138 (J,W) SN74LS138 {4, N)
SN54S138 (J, W)  SN74S138 (J, N)

DUAL 2-TO-4 LINE DECODERS/MULTIPLEXERS

170a
L2

See page 7-134

SELECT DATA QUTPUTS

ENABLE — N\ /____A_\
Vec 26 72a 28)\/2vo 2v1 2v2 2vs
Bl pziinginl]s

T T

T T T T

G A B Y0 YU vz

tT2[Ta{eflss 2 [s]

G JA 18, aY0 V1 1¥Z 1Y3, GND
ENABLE M e’
SELECT DATA OUTPUTS

SN54LS139 (J, W) SN74LS139 (J, N)
SN54S 139 (J, W) SN74S139 (J, N}

DUAL 4-INPUT POSITIVE-NAND 50-OHM LINE DRIVERS

140

positive logic:
Y = ABCD

See page 6-22

1A 18 NC € 1D 1Y GND

SN545140 (J, W) SN74S140 (J, N)

NC—No internal connection

BCD-TO-DECIMAL DECODER/DRIVER

141 DRIVES COLD-CATHODE
INDICATOR TUBES

See page 7-138

BCD-TO-DECIMAL
DECODER/DRIVER

SN74141 (J,N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 s DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

COUNTER/LATCH/DECODER/DRIVER

142 oiviDE-BY-10 COUNTER
4-BIT LATCH

4-BIT TO 7-SEGMENT DECODER

NIXIE ¥ TUBE DRIVER

See page 7-140

¥Nixie is a registered trademark of the Borroughs Corp,

€LoCK! LaTcH  DRIVER QUTPUTS
COUNT 8p STROBE
Vce INPUTOUTPUTINAUT 9 8 0 1

B {u]fn)faflnjinfis

CLEAR\7__§ 4 5 3 3, Gwo
DRIVER OUTPUTS

SN74142 (J,N)

COUNTERS/LATCHES/DECODERS/DRI

143 15 mA CONSTANT CURRENT

1- TO 5-V OUTPUT RANGE

144 UP TO 15-V INDICATORS
UPTO 25 mA
OPEN-COLLECTOR OUTPUT

See page 7-143

LaTON QUTRUTS LED/LAMP DRIVER OUTPUTS.

Laven
Max_sTROBE

VERS Ver  pe oy meut ‘o o G O ¢

B

a]_[=n] (=] ] De] ][] [s] ] [

STE CLOCK CLEAR RBI & WBO DESWMALGS & T v, omo
wooE.

SN54143 (J, W)
SN54144 (J, W)

POt
LEDILAMP DRIVER OUTPUTS

SN74143 (J, N}
SN74144 (J, N}

BCD-TO-DECIMAL DECODERS/DRIVERS FOR LAMPS, RELAYS, MOS

145 BCD-TO-DECIMAL

See page 7-148

INPUTS OUTPUTS
Vcc"a B8 ¢ ©0' 79 B 7

wlsLw(eurinjiniis

e

BCD-TO-DECIMAL

012345678

ﬁJLLL%

Tafl iEiD
1 5 6 ND
QUTPUTS

SN54145 {J, W)

T ]
e

SN74145 (J,N) .
SN54LS145 (J, W) SN74LS145 (J, W)

10-LINE DECIMAL TO 4LINE BCD PRIORITY ENCODERS

147

See page 7-151

INPUTS

ouwuv/___;;__\ouww
Ve NC 2] 3 2 1 El A
sl il fjjnj{ufls
o 3 2 1 9
, k
5 6 7 8 c B
A
1 1 i
1 FRIERIERIRRILEIRAIL
5 6 7 8 C GND
INPUTS OUTPUTS

SN54147 (J, W) SN74147 (J, N)
SN54LS147 (J, W) SN74147 (4, N)

NC — No internal connection

TEXAS [NSTRUM ENTS

CORPORAT
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

ouTPUTS INPUTS

Vrrahareay OUTPUT
vec 7E0_ s 73 2 1 0 Ao

8-LINE-TO-3-LINE OCTAL PRIORITY ENCODERS Nioinininininio

148

3
35 6 7 E,\AZ A, GO
INPUTS

OUTPUTS

SN54148 (J, W) SN74148 (J, N}
SN541.8148 (J, W) SN74L5148 (J, N)

See page 7-151

DATA INPUTS DATASELECT

1-OF-16 DATA SELECTORS/MULTIPLEXERS

150 F

|
Pl s s s e Mo v
O

S F 7 o soe W B, on
OUT-  DATA oo
Wr setidr

DATA INPUTS

7-157 .
See page SN54150 (J, W)  SN74150 J, N)
DATA INPUTS

Vi 4 5 6 7
1-OF-8 DATA SELECTORS/MULTIPLEXERS w] [15] [a] [1s] [52
151 4 Dls DIE D7

D3 [
D2 01 DO Y w S

1 2 3 L 5 ] 7 ]

3 2 1 [} Y W ,STROBE GND
Sae page 7-157 SNB4151A (), W)  SN74151A (4, N)

SN54LS151 (J, W) SN74LS151 (J, N)
SN548151 (J, W) SN74S151 (J, N}

DATA INPUTS - DATASELECT
Vee 5 [ 7 A B c
1-OF-8 DATA SELECTORS/MULTIPLEXERS ul [w]l |2 1 T s
1 5 2 DS D6 07 A G
Ds c
DI D2 b1 Do w

See page 7-157 DATA INPUTS
SN54152A (W)

SN54LS152 (W)

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 s DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

e T
PIN ASSIGNMENTS (TOP VIEW)

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

1563

See page 7-165

STROBE A DATA INPUTS ouTPUT
Vee 26 SELECT, 2v

sl s iujuljr]iniinw]9

OUTPUT GND
[}

ROBE 8

G SELECT  DATAINPUTS
SN54153 (J, W) SN74153 (J, N}
SN54L153 {J) SN74L153 (J, N)
SN54LS153 (J, W) SN74LS153 (J, N)
SN64S153 (J, W)  SN745153 (J, N)

4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS

154

See page 7-171

INPUTS OUTPUTS

JLTLHJLW% e
UL LI

A B C D G2 Gl 15 14 1312

|

|

\

\r“’ 1p-d
1]

2 4?5;8
TLI i xT
Lﬂ&snmlewmmnz

QUTPUTS

SN54154 (J, W) SN74154 (J, N)
SN54L154 (J) SN74L154 {J, N}

DECODERS/DEMULTIPLEXERS

DUAL 2- TO 4-LINE DECODER

DUAL 1- TO 4-LINE DEMULTIPLEXER
3-TO 8-LINE DECODER

1- TO 8-LINE DEMULTIPLEXER

155 TOTEM-POLE QUTPUTS

15 6 OPEN-COLLECTOR OUTPUTS

See page 7-175

QUTPUTS

. SELECT
DATA sTRB WPUY,___A_...—\
vVee ¢ 26 A 2¥3 T 2¥2  2v1  2Y0

A STRBS! Y3 vz i1
€16 INUT N
B

OUTPUTS

SN54155 (J,W)  SN74155 (J, N)
SN54LS155 (J, W) SN74LS155 (J, N)
SN54156 (J,W)  SN74156 (J, N)
SN54LS156 (J, W) SN74LS156 (J, N)

TexAas lNST RUMENTS

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

CORPORAT
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

QUAD 2- TO 1-LINE DATA SELECTORS/MULTIPLEXERS

157 noninveRTED DATA OUTPUTS
158 nverTED DATA OUTPUTS
See page 7-181

INPUTS OUTPUT  INPUTS OUTPUT
—
VeC STROBE 4A 48  4Y 3A 38 3y

BBl w2 nijie]fs

VP23t 4IS[{6[l?2][]s
SELECT 1A 1B 1Y 2A 28  2v GND
INPUTS OUTPUT INPUTS OUTPUT
SN54157 (J, W) SN74157 (J,N)
SN54L157 (J) SN74L157 (J, N)
SN54LS157 (J, W) SN74LS157 (J, N}
SN548157 {J, W)  SN54§157 (4, N)
SN54LS158 (J, W) SN74LS158 (J, N)
SN548158 (J, W)  SN74S158 (J, N)

4- TO 16-LINE DECODERS/DEMULTIPLEXERS

INPUTS

;

OUTPUTS

LTI

c G2 G1 15 14 13 12|

159 OPEN-COLLECTOR OUTPUTS

See page 7-188

5

11

6 7 8

RERA

BRRA

B P T e oo

GND

ouTPUTS

SN54159 (J, W)

SN74159 (J, N}

SYNCHRONOUS 4-BIT COUNTERS

160 DECADE, DIRECT CLEAR

161

162
163

BINARY, DIRECT CLEAR

DECADE, SYNCHRONOUS CLEAR

BINARY, SYNCHRONOUS CLEAR

See page 7-190

RIPPLE

OUTPYTS

ENABLE
Q

CARRY ——~ —
Vec outPut 94 Qg Oc T_ Loao
16 I Blwpjijnfnlie I 9

[ ]

[ T ]

RIPPLEQ, Qg
CARRY

ouTPUT

(EF]

Ck

G OpENABLE|
o

Loap

A,v
I‘
1] 2

CLEARCLOCK A 8

13}
I
s [T
D

ENABLE GND
P

DATA INPUTS

SN54160 (J, W)
SN5S4LS160A (J, W)
SN54161 {J, W)
SN54LS161A (J, W)
SN54162 {J, W)
SNBALS162A (J, W)
SN545162 (J, W)
SN54163 (J, W)
SN54LS163A (J, W)
SN54S163 (4, W)

SN74160 {J, N)
SN74LS160A (4, N)
SN74161 (J,N)
SN74LS161A (4, N)
SN74162 (J, N)
SN74LS162A (J, N)
SN748162 (J, N)
SN74163 (J, N}
SN74LS163A (4, N)
SN74S163 (J, N)

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OUTPUTS
8-BIT PARALLEL OUTPUT SERIAL SHIFT REGISTERS vee MmO G G cLeamcLock

164 ASYNCHRONOUS CLEAR

Qp, GND
SERIAL INPUTS OUTPUTS
SN54164 (4, W) SN74164 {J, N)
See page 7-206 SN54L164 (J, T) SN74L164 (J, N)

SN54LS164 (J, W) SN74LS164 (J, N}

PARALLEL-LOAD 8BIT SHIFT REGISTERS WITH crock  PARALLELINPUTS ey oureut
COMPLEMENTARY OUTPUTS Vec NHIBTD ~ T B A INUT _Ou

wijs|wljis[jjunjje]]9

A

E_F G
[ 1 ]
3114

SHIFT/CLOCK E__F_ G

LoAD ——— g
PARALLEL INPUTS

o
| o |—{x

See page 7-212 SN54165 (J, W) SN74165 {J, N}
SN54LS165 (), W)  SN74LS165 (J, N)

8-BIT SHIFT REGISTERS PARALLE!

L PARALLEL INPUTS
SHIEY INPUT OUTPUT A,
H Q4 G

Vee LOAD F E CLEAR
wls wl{ulfeliniin]]s
166 raraiicuseriaL iveuT |
SERIAL OUTPUT |
SERUY CLEAR ,,_]
i A [} [ D .ﬁhﬁ‘;h K l
H2fsneHss s
SERIAL A [ C D CLOCK CLOCK GND
INPUT INHIBIT
PARALLEL INPUTS
SN54166 (J, W) SN74166 (J, N)
SN54LS166 (J, W)  SN74LS166 (J,N)
See page 7-217

TEXAS' [NSTRU[M ENTS

NCORPORATE
POST OFFICE BOX 5012 s DALLAS, TEXAS 75222
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

SYNCHRONOUS DECADE RATE MULTIPLIERS nate meurs

uNITY? EnmsLE
vee 78 A\ CLEAR CASCADE INPUT STROBE GLOCK

Wi wjinjiniin|ol{s

EREIDiIBiDiEE
TR B T e
SN54167 (J, W) SN74167 (J, N)
See page 7-222 NC — No internal connection
4-BIT UP/DOWN SYNCHRONOUS COUNTERS e /i enapte
Vee ouTeuT ‘ Qa g Qc Qp T LOAD
L] % " n 12 n 0 1 ]
168 oecaoe ‘!
169 BINARY
OATA INPUTS
SN54LS168A (J,W)  SN74LS168A (4, N)
SN545168 (J, W) SN74S168 (J, W)
ce 7.226 SN54LS169A (J, W)  SN74LS169A (J, N)
© page SN54S169 (4, W) SN745169 (4, N)
WRITE SELECT ENABLE  OUTPUTS
4-BY-4 REGISTER FILES vee DO g R RERB VTG
LI ENENEN DD
[ T T T 1
170  seearate READ/WRITE ADDRESSING R PO e T
SIMULTANEOUS READ AND WRITE "
Q2
OPEN-COLLECTOR OUTPUTS
EXPANDABLE TO 1024 WORDS D3 D4 Ry Ry a4 @3
I T T T T 1
1213« Iss s
07 D03 D B Fa 04 _G3, GND
DATA READ SELECT OUTPUTS
SN54170 (J, W) SN74170 (J, W)
SN54LS170 (J,W)  SN74LS170 (4, N)
See page 7-237

TEXASI INSTRUgM ENTS

NCORPORATE
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222

5-45



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)
16-BIT REGISTER FILE N O
R R e

172 INDEPENDENT READ/WRITE ADDRESSING
SIMULTANEOUS READ/WRITE
8-WORDS OF TWO BITS EACH
3-STATE OUTPUTS

o0 T, vow \Joi T08,GL0GK R W10, \Xow

D W o \DB 08, CLOCK\E_ T TR, (G 20/ N0
ot s
s

WAITE | ENABLE READ
ACGRES: ADonEss

See page 7-245 SN74172 (J,N)

DATA ENABLE
DATA INPUTS INPUTS
Vge CLEAR ‘1D

Wil

48IT D-TYPE REGISTERS

173 3STATE OUTPUTS

I IR IR IR

M N, Ja 20 30 40, CLOCK GND
See page 7-249 OUTPUTCONTROL  OUTPUTS

SN54173 (J, W) SN74173 (J,N)
SN54LS173 (J, W) SN74L8173 (J,N)

Vcc e 60 S0

HEX D-TYPE FLIP-FLOPS B U

174  sinGLE RAIL OUTPUTS l T
€K
D Q

COMMON DIRECT CLEAR $ 3

T HaHaly
T2 14
CLEAR 10 0 k-]
SN54174 (J, W) SN74174 (J,N)
See page 7-253 SN54LS174 (J, W SN74LS174 (J,N)
SN54S8174 (J, W) SN748174 (J,N)

Ve¢ 40 48 40 1 30 0 cLOCK

QUAD D-TYPE FLIP-FLOPS LA SR A PR T R S
& Q a a
e o e l
175  compLementary outpuTS
COMMON DIRECT CLEAR : :
I.RCK o o KCLBR

CleaR 1@ 6 1B 2 2 20 GND

SN54175 (J, W) SN74175 {J,N)
SN54LS175 (J, W) SN74LS175 (J, N)
See page 7-253 SN54S175 (4, W) SN745175 (J, N)
5-46 TeExAs INSTRUMENTS
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

PRESETABLE COUNTERS/LATCHES

176  oecroe Broumary)

177 BINARY

See page 7-259

DATA INPUTS
Vee CLEAR ap

wijnBjj{jnjjoljs|s

S I

CLEAR Gp D B 0g

cLock
% 1

COUNT/ CLWK<
LOAD 1
CLOCK
& ¢ A on 2
1|2 []3[{4]]s[}6(]7
COUNT/ C A Qa CLOCK GND
(oAD" % \—S—m—fr Qa CLO
DATA INPUTS

SN54176 (J, W)
SN54177 (J, W)

SN74176 (J, N)
SN74177 (J,N)

4-BIT UNIVERSAL SHIFT REGISTERS

178

See page 7-265

INPUTS o
vee TNH sulr'rouuT;U IDAD i
- Wilnjiinjwojjesf|s

SHIFT Up LOAD l
!

SERIAL
A _IN Qs CK g

R

vit2fjafj4f|sf]s]?
B_ A, SERIAL O CLOCK Gg  GND
“neors N ouTPUT  outeuT

SN54178 (J, W) SN74178 (J, N)

4-BIT UNIVERSAL SHIFT REGISTERS

179 DIRECT CLEAR
Qp COMPLEMENTARY OUTPUTS

See page 7-265

INPUTS oUTPUTS ouTPUT
Vec ‘c D' swiFT ‘Gp  Gp'toap Oc

Wi u(u]finfings

3|14(15(]6[]7([]8
CLEAR B A, SERIAL Qp CLOCK O GND
Ses, N ouTRuT  ouTeuT

SN54179 (J, W) SN74179 (4,N)

9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS

180

Sae page 7-269

INPUTS
y N
vee 7 F € D c B A
“u 13 12 f L 9 3
FE D c )
G A

EVEN  ODD I z
INPUT_INPUT _EVEN _ ODD

L1 ]

1 2 3 4 § ] 7

G H  EVEN ODD Z.EVEN I.ODD GND
INPUT  INPUT OUTPUT OUTPUT

SN74180 (J, N)

E

INPUTS
SN54180 (J, W)

TEXASI INSTRUMENTS 547
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

s
vee! M1 B R W A1 B g
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 2l [zl [22] [21] {20] [l [w] {®
N | T
16 ARITHMETIC OPERATIONS
16 LOGIC FUNCTIONS "
r A s sz S so Cn L
1 2 3 4 5 J L)
Bo A s E] s1 S0 Cn ~w

See page 7-271
SN54LS181 (J, W)
SN54S181 (J, W)

v
I weuTs.
SN54181 (3, W)

“SN74181 (J,N)
SN74LS181 (4, N}
SN745181 (J,N)

LOOK-AHEAD CARRY GENERATORS

182

See page 7-282

NeuTS OUTFUTS
Vee F2_ G2 Cn Cox G G oz
wlis]jwpulin2iniiwls
] 1 | \
2 &2 Cp Cpex Crey
] Crer
Fi_ o Fo & P P
TT T T 11
|| l'.' ) ‘5‘ 5”‘] T[]0
1 1 3 3 GND
INPUTS ouTPUT

SN54182 (J, W)
SN545182 (J, W)

SN74182 (J, N)
SN74S182 (4, N}

DUAL CARRY-SAVE FULL ADDERS

183

See page 7-287

=

1fefl3fie

A NG e ic

ooy 1L, GND

eyt (553
SN54L5183 (J, W)
SN54H183 (J, W)

ouThurs
SN74L$183 (J, N)
SN74H183 (J, N)

CODE CONVERTERS

CASCADEABLE TO N-BITS

184

BCD-TO-BINARY

185

BINARY-TO-BCD

See page 7-290

BINARY SELECT

ENABLE,
c G ’'E_ D _C

Ve

wlis] iR

OQUTPUT
B__A' Y8

nijwjs

—I

Y2 Y3 Y4 Y5

-
E
35—

\YI_Y2_ Y3 Y4 V5

§117]]8

¥6__v7_;GND

N/
OUTPUTS

SN54184 (J, W}
SN54185A {J, W)

SN74184 (J, N)
SN74185A (J, N}

TEXAS INSTRUMENTS
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

512-BIT PROGRAMABLE READ-ONLY MEMORIES

186 64 8-BIT WORDS
OPEN-COLLECTOR QUTPUTS

See Bipolar Microcomputer Components Data Book, L CC4270

Vec GND2 o1 DOZ DO3 DO4 DOS 0Os
2| 123} [22] 21| 28] »| I |w

D07 DO8 1O GND2

R S—
rnzpm Doz 003 004 5 006

SN54186 (J, W)
NC — No internal connection

SN74186 (J,N)

1024-BIT READ-ONLY MEMORIES

187 scaorw

NARNS
L+ 256 4-BIT WORDS

OPEN-COLLECTOR OUTPUTS

See Bipolar Micr (o

Data Book, LCC4270

Vec ADH S2 S1 DO1 DO2 DO3 DOA4

w5 {ulfnlin|{n]in]fs
\J
H s D01 DO2 DO3
G DO 4f
F E D A B c
2314 f]s0sJ7[s

ADG ADF ADE ADD ADA ADB ADC GND

SN54187 (J, W)

SN74187 (J, N)

256-BIT PROGRAMMABLE READ-ONLY MEMORIES

188 32 8-BIT WORDS
OPEN-COLLECTOR OUTPUTS

See Bipolar Micr C Data Book, LCC4270

Vee 3§ ADE ADD

ADC ADB ADA DOB
2] In o 9

§ ADE ADD

ADC ADE ADA

Dog

D05 D06 Doy

‘(wm

1 2 3 4
007 DOz D03 OC4

SN54188A (J, W)
SN548188 (J, W)

5 6 7 8
D05 DO& DO7 GND

SN74188A (J, N)
SN748188 {J, N)

64-BIT RANDOM-ACCESS MEMORIES

18 9 16 4-BIT WORDS
THREE-STATE OUTPUTS

See Bipolar

C Data Book, LCC4270

Di4 D04 DIz 503

ADA

SN545189 {J, W)

BG1 D2 D62 GND

SN74s189 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

SYNCHRONOUS UP/DOWN COUNTERS

190 &0
191 BINARY

See page 7-296

e
T et owia oma
Vee A CLOCK CLOCK MIN LOAD < D
w [ | [ul[u][eln] ]l
, e
L[ L
A BIPPLE MAX/ LOAD c

cK

o 04 G

CLOCK mMIN

onup Q¢ Cp

[ | 1

T i
|
|

1j2]]3]]4

s[1efj7(]8

BATA O, Q, ENABLE DOWN/ Qg Gy G
8  ENAE - c o

[
WPUT  QUTPUTS NPUTS ouTPUTS

SN54190 {J, W)
SN54LS190 (J, W)
SN54191 (J, W)
SN54LS191 (J, W)

SN74190 {J, N)
SN74LS190 (J, N)
SN74191 (J, N)
SN74LS191 (J, N)

SYNCHRONOUS UP/DOWN DUAL CLOCK COUNTERS

192 BCD WITH CLEAR

19 3 BINARY WITH CLEAR

See page 7-306

INPUTS
Vec

o sjjuin

e OIS e
DATA CLEA! rl\-ﬂlolﬂ DATA DATA’
A RAOW CARR! C 0

ljnliwj9

[ |

4 CLEAR BORAOW CARRY LOAD

3

COUNT COUNTY
‘ 0 0, DOWN W o 0
T T T
« LT
v sl afIsisj2]le
GiTA O O, COUNTCOUNT Oc Op, GNO
2 oown

INPUT - guTeyTS

ourPLTS

weuts

SN54192 (J, W)
SN54L192 (J)
SN541.5192 (J, W)
SN54193 (J, W)
SN54L193 {J)
SN54LS193 (J,. W)

SN74192 (J, N)
SN74192 {J, N)
SN74LS192 (J, N)
SN74193 (J,N)
SN74L193 (J, N)
SN74L5193 (3, N)

4-B1T BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

194

See page 7-316

vee 0a 0g Oc  Op clock §1
wifn|juuurjnin
T
T ]

aa G Oc

S0
L]
T
Q
o cLock st
S0

R A 8 C D 9
T L |
1 2 3 4 5 3 1 8
CLEARSHIFT _A 8 c D , SHIFT GND
RIGHT

SERIAL  PARALLEL INPUTS  SERIAL
INP

INPUT

SN54194 (J, W)
SN54LS194A (J, W)
SN548194 (J, W)

uT

SN74194 (J,N)
SN74LS194A (J, N}
SN745194 (J,N)

550 TEXAS, INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT PARALLEL-ACCESS SHIFT REGISTERS

See page 7-324

ouTPUTS

vee oA =3 Qac
. 5 " 13

~ SHIET/
9 Op cLock LOAD

12 In 10 9

‘ I

—

X
I
|
3
7

A
]
1

4

x

SERIAL INPUTS

SN54195 (J, W)
SN54LS195A (J, W)
SN548195 {J. W)

PARALLEL INPUTS

SN74195 (J, N)
SN74LS195A (J, N)
SN74S195 (4, N)

PRESETABLE COUNTERS/LATCHES

196 DECADE/BI-QUINARY

197 BINARY

See page 7-331

DATA INPUTS

o
1
o

I

CLOCK
o ¢ A o 2
[ 1T T 17
1| [ |
1 2 3 4 § [} 7
COUNT/ O¢ c A Qa CLOCK GND
LOAD 2
DATA INPUTS
SN54196 (J, W) SN74196 (4, N)
SN54LS196 {J, W) SN74LS196 (3, N}
SN54S196 (J, W) SN74S196 (J, N)
SN54197 (J, W} SN74197 (J,N)
SN54LS197 (J, W) SN74LS197 (3, N)

SN54S197 (J, W)

SN748197 (J, N)

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

198

See page 7-338

SHIET
LEFT

SERIALINPUT NpuT
1oyt H o Gy G

S0 SHIFT INPUT G INFUT
RIGHT A B
SERIAL
INPUT

SN54198 (J, W)

9
NFUT TG CLOCK GNB

SN74198 (J, N}

TexAs INSTRUMENTS

NCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

SHIFT/ INPUT INPUT INPUT INPUT
Vecioap H O 6 8% F 9 "k O cLeARctock

W 8|17 16154413

[ T [ 1

Qg F OF €  Of CLEAR

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

199 J-K SERIAL INPUTS

ac D
3 9
=T
sBe pam 7_333 SERIAL INPUTS
SN54199 (J, W) SN74199 (J, N)
256-BIT RANDOM-ACCESS MEMORIES Vec ADC ADH INPUTENABLE AD G AD F AD £

s {ujjufjriuliwlls

[ [ 1 [ 1T
200 561817 worps RDC ADW O W ADG ADF

3STATE OUTPUT ADA ADE

ADA ADB S1 52 S3 OUT- ADD GND
PUT

Bipolar Mi ter C onents Data Book, LCC4270
See Bipolar Microcomputer Somponen SN54LS200A (J, W)  SN74LS200A (J,N)

SN54S200A (J, W) SN74S200A {J, N)

256-BIT RANDOM-ACCESS MEMORIES Voo ADC ADH BT DG ADF ADE
wils] ul{ullelin]{nifs
201 256 1-BIT WORDS A.ln ADI.. ,l\ iij— AJG mLF ‘
3STATE OUTPUT ADA ApE |—
r aDB S DO ADD
| T
] i |
P4 ; i |
BN
ADA ADB S1 § S3 OUT- ADD GND
PUT
See Bipolar Micr p Comp Data Book, LCC4270
SN545201 (J, W) SN745201 (J, N)
256-BIT READ/WRITE MEMORIES WITH POWER DOWN Voe ADC ADH INPUTENABLE ADG ADF ADE
I [ K
202 1 1 [ 7 | ]
256 1-BIT WORDS T H DI WE ADG ADF
3STATE OUTPUT ADA ADE
AD B E DO ADD

Y 1
=

1 z]alA}s]‘]s 1 u}'

ADA ADB E1 E2 E3 OUT- ADD GND
PUT

See Bipolar Microcomputer Components Data Book, LCC4270
SN54LS202 (J, W) SN74LS202 (J,N)

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

RANDOM-ACCESS MEMORIES

VCC ADH W GOE /01 1/02 1/03 1/04

207 EDGE-TRIGGERED WRITE CONTROL SUshnljuljzynijesl
256 4-BIT WORDS l l l l !
COMMON 1/0 PORTS

H W OE 101 1/02 1/03

G 104

F E D A B C

L1 1T 1]

Vil 3 ]l4fls[Is[l1[]s
AD G ADF AD EAD DAD A ADE AD C GND

SN54LS207 (J) SN74LS207 (J, N)

SN545207 (J) SN74S207 (4, N}
See Bipolar Micr C Data Book, LCC4270
RANDOM-ACCESS MEMORIES
Vcc D14 ADH W OE D04 po3 DO2 DO1 DIt
208 256 4-BIT WORDS

20119 fwi|17|]6]15] 1a][13]]12]]n
3S8TATE OUTPUTS

EDGE-TRIGGERED WRITE CONTROL

D04 DO3 D02 DO 1

D11

DBADC ADD DI3 ADE ADF ADG DI2

Tl2fj3fjsfls{[s[|7ie{ls[]n
ADA ADB ADC ADD DI3 ADE ADF ADG DI2 GND

SN54L.5208 (J) SN741.5208 (L, N)
SN545208 (J) SN748208 (J, N)

See Bipolar Mi p C Data Book, LCC4270

RANDOM-ACCESS MEMORIES

1024 1-BIT WORDS

Vec DI W ADJ ADIADHADG ADF
3-STATE OUTPUTS WL M| in]jel]ls

214 CHIP SELECT (S) SIMPLIFIES EXPANSION

215 CHIP ENABLE (E) SIMPLIFIES EXPANSION
AND CONTROLS POWER DOWN

L2 [3{141sIsN77s
§ ADAADBADCADDADE DO GND
E)
SN54LS214 (JD) SN74LS214 (JD, N)
SN54S214 (JD)  SN74S214 (JD, N)

SN54LS215 (JD) SN74LS215 {JD, N)
See Bipolar Mi Comp Data Book, LCC4270

TEXASI II§STRUM ENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL MONOSTABLE MULTIVIBRATORS

221

See page 6-68

SN54221 (J, W)
SN541.5221 (J, W)

76 2 2Rem GNO
Cext Cext

SN74221 (J,N)
SN74LS221 (J, N)

ASYNCHRONOUS FIRST IN, FIRST OUT MEMORIES

2 2 5 16 5-BIT WORDS

See Bipolar Mi Comp Data Book, LCC4270

UNLOAD
cK

1R CK DI DIz DI3 Dia DIS B GND

SN748225 (J, N)

4-BIT PARALLEL LATCHED BUS TRANSCEIVERS

2 2 6 3-STATE OUTPUTS

See page 7-345

1 2 3
STB S1 A1
GBA SEL

SN545226 (J, W)

4 5 6 7 8

A2 A3 A4 OCBA GND

SN745226 (J, N)

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

240 NVERTED 3STATE OUTPUTS

?ee page 683

Voo 2 M am vz

23 I3 oz iYA ZA1

wijwl j| jejn

SN54LS240 ()
SN548240 (J)

] 7 ] "

Tz vz 1A 2¥1 GND

SN74LS240 (J, N}
SN745240 (J, N)

TEXAS INSTRU

NCORPORATE

gleNTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)
OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

Vee 26 w1 M v
n v e v

23 1v3 a2 va

wlisl ui In] e n

241» NONINVERTED 3STATE OUTPUTS | o W F? y
1 o
N

1 2 L]
& oo

L] 1 L] L L

W W W ™
SN54L5241 (8
SN548241 (J)

7 oo
Ses page 6-83

SN74LS241 (4, N)
SN745241 (4, N}

QUADRUPLE BUS TRANSCEIVERS

. aan
£4 £ INVERTED 3STATE OUTPUTS

See page 6-87

SN54LS242 (4, W) SN74LS242 (J, N}

NC~—No internal connection u
QUADRUPLE BUS TRANCEIVERS

243 NONINVERTED 3STATE OUTPUTS

GAB  NC 1! 24 3A aA GND
SN54243 (J, W) SN74243 {4, N)
6-87 . ,
Ses page NC—No internal connection
OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

228 Y2 23 2

oli%| 6] {1 o

282 av4 281
2 n

244 NONINVERTED 3STATE OUTPUTS

T
See page 6-83

A vz oae

™ oo

SN54LS5244 (J) SN74LS244 (J,N)

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OCTAL BUS TRANCEIVERS

245 NONINVERTED 3-STATE QUTPUTS

See page 7-349

ENABLE
vee & B2 B3 BA B85 86 87 B8
2] [w] [l (o[ [w] [l jw (B3] 2"
3 g 7 3, 3, !7
Rt P o1
£ o\ | /2 £:a l!i

1 2 k] 4 5 L] 7 ] L) »

DR A1 A2 A3 Ae A5 A5 A7 A8 CGND

SN541L5245 (J) SN74LS245 (J, N}

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

246 ACTIVE-LOW, OPEN-COLLECTOR, 30-V OUTPUTS

247 ACTIVE-LOW, OPEN-COLLECTOR, 15V OUTPUTS

See page 7-351

ouTPuTS.

vee /1 . b T e .

» . “ 3 2 n \d L]

el

G

Bi
B _c LTRBORB D A

—ETH

1 1 3 4 § 1

v e e o W 5w W

o AT
SN54246 (J, W) SN74246 (J, N)
SN54247 (J, W) SN74247 (J,N)
SN54LS247 (J, W) SN74LS247 (J,N)

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

248 INTERNAL PULL-UP OUTPUTS

24 9 OPEN-COLLECTOR OUTPUTS

See page 7-351

oureuts

G

[
B C LTABORBI D A

1 2 3 4
5 c, e 7B
TEST our

INeUTS. T

SN54248 (J, W)
SN54LS248 {4, W)
SN54249 {J, W)
SN54L5249 (J, W)

1] L 7 .

= 5 o e

S s
SN74248 (J,N)

SN74LS248 (J,N)
SN74249 (J,N)
SN74L5249 (J, N)

DATA SELECTORS/MULTIPLEXERS

251 TRUE AND INVERTED 3-STATE OUTPUTS

See page 7-362

DaTA INPUTS OATASELECT

v i 5
w % " 13

TN R B ¢
2| {n| je] |

DaTAWRUTS

SN54251 {J, W)
SN54LS251 (J, W)
SN548251 (J, W)

ouThuTS

SN74251 (J, N)
SN74LS251 (4, N)
SN74s251 (J, N}

TEXASI lernuy ENTS
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL DATA SELECTORS/MULTIPLEXERS

2 5 3 3STATEOUTPUTS

See page 7-369

oUTRIT B
CONTROL SELECT DATA INPUTS v
%

SN54LS253 (J, W) SN74LS253 (J, N)

QUAD DATA SELECTORS/MULTIPLEXERS

2 B7 NONINVERTED 3STATE OUTPUTS

See page 7-372

veo D%%':{,'{.THOUTP“T '—'Hsa outPUT
B {upjuef{2fin]{n]]ls _]
[ TTT 1T
G 4n a8 a¥ 3A | ’
s avpd l
A 1B 1Y 2A 28 2v ’
Ve[« [ssf s
seLeer ‘Lv—-’ourpur‘—'—’ourvur e

INPUTS

SN54LS257A (J, W)
SN548257 (J, W)

INPUTS

SN74LS257A (J,N)
SN74s8257 (J, N}

QUAD DATA SELECTORS/MULTIPLEXERS

2 5 8 INVERTED 3STATE OUTPUTS

See page 7-372

ouTeuT, ,_J\_\OUTPUT ,_/_\ ouTeuT

VCCCONTROL 8A

Bil15] M3 ]inR L) 9
L1 [ | |
G 4A 4B 4 3A 3B
s 3y
1A 1B 1Y 24 28 2Y
I I T T[T
123 [[«[]S[][6[]7]]®8
SeLeer _'—’M 2 outhur e o pur

SN54LS258A (J, W)
SN548258 (J, W)

INPUTS

SN74LS258A (4, N)
SN74s258 (J, N)

EIGHT-BIT ADDRESSABLE LATCHES

259

See page 7-376

EN- DATA
Vo CLEAR ABLE N

LA RNL

Q7 06 o6

2iniie

0 o1 @ o

0t 05 o8 a7

——————
LATCH SEL

SN54259 (J, W)
SN54L5259 (J, W)

ouTPUTS

SN74259 (J, N)
SN74LS259 (J, N}

TEXAs lNSTRUM ENTS

ORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 5-INPUT POSITIVE NOR GATES

260

See page 6-8

SN545260 {J,W)  SN745260 (J, N)

2-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS

261

See page 7-380

ouTeuTS

vee 82 B1 80 M1 MO Q0 a1
* % “ 13 17 n 10 L]
T
| |
82 B1 B0 M1 0 o0
G o1
1< 84 M2 04 [+<3 z
R
) 2 3 a4 1 [] 7
B3 B4 LATCH 7] G4 %) ] GND
CONTROL
G ouTPuTS

SN54LS261 (J, W) SN74LS261 (J,N)

QUAD COMPLEMENTARY-OUTPUT ELEMENTS

265

See page 6-89

SN54265 (J, W) SN74265 (J, N}

QUAD 2-INPUT EXCLUSIVE-NOR GATES WITH OPEN-COLLECTOR OUTPUTS

266

positive logic: Y =A @ B=AB + AB

See page 7-386

SN54LS266 (J, W) SN741S266 (J, N)

TeEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

2048-BIT READ-ONLY MEMORIES Vo ADR ADI 8 DOT D02 D03 DOd
w115 | [u ][] 2] w][s

270 OPEN-COLLECTOR OUTPUTS
512 4BIT WORDS

TIf2[13[[4([|5116]]7(]8

ADG ADF ADE ADD ADA ADB ADC GND

See Bipolar Micr C Data Book, LCC4270
SN545270 (J) SN74S270 (J, N)
YCC  ADH ADG ADF R 51 DO8 DO7 DOB DOS
2048-BIT READ-ONLY MEMORIES npuile ‘l' bl = L2 S L ‘I’ 2 '[‘
PR S oo sor oot 1 ’
2T oren-coLLECTOR OUTPUTS
256 8-BIT WORDS . os | |

ADA ADB ADC ADD ADE DO1 D02 DO3 DO4 GND
See Bipolar Microcomputer Components Data Book, LCC4270
SN548271 (J) SN74S271 (J, N}

0 6D 5D 50 CLOCK

OCTAL D-TYPE FLIP-FLOPS n

273 COMMON CLOCK
SINGLE-RAIL OUTPUTS

See page 7-388 SN54273 (J) SN74273 (4, N)
SN54LS273 (J) SN74LS273 (J, N)

WORD B INPUTS ENABLE A- B OUTPUTS

Vee mentd B2 g2t/ G2 0 G1 ) an? pme s T e

4-BIT BY 4-BIT BINARY MULTIPLIERS 20  (wp nijni{w] s ul ] vl in

)

82" g2 g2 B AB2™7 AB2™E 462

274 3STATE OUTPUTS
8-BIT PRODUCTS A
SUB-MULTIPLE PRODUCTS

AT n2M2  a2m3 B2 AB2® ABD™! apopm2am™d

1 2 3 4 5 1 7 L 3 L]
A A T Z 2 7 3 GnD

Soe page 7-391 WORD A INPUTS WORDB AsBOUTPUTS
SN548274 (J) SN745274 {J, N)

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

7-BIT SLICE WALLACE TREES

2 7 5 3-STATE QUTPUTS

See page 7-391

SLICE INPUTS SLICE AND CARRY OUTPUTS
Ay ENABLE

vee 2 2§ w2 M gl

6] |15 |l j3 |2 jnl W 9

[ T T T 11

F3 * & 77 M ™

z 0
il z 2 c2" c2n rad
[ T T 1 T 1
c 2 s a s s 28
Ed Bl * Ed c2” -3 B GND

SLICE INPUTS cARRY IN

SN54LS275 (J) SN74LS275 (J, N)
SN548275 (J) SN74S275 (J, N)

QUAD J-K FLIP-FLOPS

275 SEPARATE CLOCKS
EDGE-TRIGGERING
COMMON DIRECT CLEAR

See page 7-401

w sk 4K ea 3 3R 3CK 3 PRESET

ClEAR W 1K 1k 2w 2 2K XK 2 GND

SN54276 (J) SN74276 (J,N)

4-BIT CASCADEABLE PRIORITY REGISTERS

278 LATCHED DATA INPUTS

PRIORITY OUTPUT GATING

See page 7403

SN54278 {J, W) SN74278 (J,N)
NC — No internal connection

560

QUAD S-R LATCHES

279 DIODE-CLAMPED INPUTS
TOTEM-POLE QUTPUTS

H = high level
L = low level

Qg = the level of Q before the indicated input conditions were established.
*This output level is pseudo stable; that is, it may not persist when the

FUNCTION TABLE

INPUTS | OUTPUT
§' R Q

H H Qg

t H H

H L L

L L H*

S and R inputs return to their inactive (high) level.
For latches with double S inputs:
H = both S inputs high

See page 6-60

L = one or both S inputs low

Ww 7 ™ i@ 28 X 20 GND
SN54279 (J,W)  SN74279 (J,N)

SN54LS279 (J, W) SN74LS279 (J,N)

TEXAS

INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 + DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS})

9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS ve 7T € b ¢ B A
. »

z 8 0 N-BIT CASCADEABLE

2 3 4 5 ] 7

]

= 1

T T T
INPUT EVEN , 0DD

TS OUTPUTS
See page 7-406 SN54L.S280 (J, W) SN74LS280 (J, N}
SN54S280 (J, W)  SN74S280 (J, N)
FUNCTION SELECT MODE DATA OUTPUTS
vee 55 Morook volr A e R R A
4-BIT PARALLEL BINARY ACCUMULATORS 2] [23] [22] {a1] [o0] [1] (@] [w] (] (][] [=
T T T T | — —
nna [r 1 T —t—
| I L |
£81 15 ARITHMETIC/ | ““ 1 |
LOGIC-TYPE OPERATIONS I ol s |
LOGIC SHIFT (L OR R) “—_; PG e ,,_J
EXPANDABLE TO N WORDS M A el Y
SO ma- = - S
st ke _‘l clfi‘lz..«;
1 2 3 4 5 [ 7 8 9 L] n 12

DATAIN

Al Rz, ST PRS0, R LW A Gy S Cmwa 7 GWD
See page 7-410 \“———/ “—— contRoL & DATA
REGISTER RC out N
SELECT

SN54S281 (J, W) SN74S281 (J, N)

e Az rz as

4-BIT BINARY FULL ADDERS ":c ;'; 1"]; ;I; ‘|2 :’; :;: 5|
L | I
3 A E
z 8 3 POy P
T2 caf
2 A 5 m s o
| 1] [
128 a s s[d7[ s
2 82z A2 1 A1 B1 co GND

SN54283 (J, W) SN74283 (J, N)

See page 7415 SN5415283 (J, W) SN74LS283 (J, N)
SN545283 (J) SN745283 (J, N)
WORD ENABLE OUTPUTS
4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS USED WITH '285 vee 20 7GR e AV VeV

BB Ml (jrz|Injin]i9

Z 84 EXPANDABLE FOR N-BIT-
BY-N-BIT MULTIPLICATION

USE ‘5274 FOR NEW DESIGNS

USE ‘LS275/'S276 FOR LARGE MULTIPLIERS

WORD iNPUTS. WORD INPUTS

See page 7-420 SN54284 (J, W) SN74284 (J, N}

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS USED WITH "284

2 8 5 EXPANDABLE FOR N-BIT-
BY-N-BIT MULTIPLICATION

USE ‘S274 FOR NEW DESIGNS

USE ‘LS275/'S275 FOR LARGE MULTIPLIERS

See page 7-420

WORD

ENABLE

GB

Blsjjufn

INPUT A
20 GA

OUTPUTS
Yo Y1 Yz Y3

i ni{wf9

WORD INPUTS

SN54285 (J, W)

WORD INPUTS

SN74285 (J, N)

1024-BIT PROGRAMMABLE READ-ONLY MEMORIES

287 256 4-BIT WORDS
3STATE OUTPUTS

See Bipolar Microcomputer Components Data Book, LCC4270

Vec ADH §2

BLISLM

S1 DO1 DO2 DO3 DO4
wsljn]jnjjel]s

tft2j]3

s{|efj71ls

ADG ADF ADE ADD ADA ADB ADC GND

SN54S287 (J, W)

SN745287 (J, W)

256-BIT PROGRAMMABLE READ-ONLY MEMORIES

288 328-B1T WORDS
3STATE OUTPUTS

See Bipolar Micr C Data Book, LCC4270

SN545288 (J, W)

SN745288 (J, W)

64-8IT RANDOM-ACCESS MEMORIES

289 16 4-BIT WORDS
OPEN-COLLECTOR OUTPUTS

See Bipolar Microcomputer Components Data Book, LCC4270

vec ADB ADC

SN545289 {J, W}

SN745289 (J, W)

5-62

Texas INSTRUMENTS

NCORPORATE
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DECADE COUNTERS

z 9 0 DIVIDE-BY-TWO AND DIVIDE-BY5

§
Rty NC 2) Qg NC GND
ouThuTS
SN54290 (J, W) SN74290 (4, N)
See page 7-423 SN541.5290 (J, W) SN741.S290 (J, N)

ouTeuTs

4-BIT BINARY COUNTERS vee oy Rom 'm Ta ‘Ga o5
" 1 ” n » 3 1]

[ ] [
=

[]

[

7Y

207
&JJ DIVIDE-BY-TWO AND DIVIDE-BY-EIGHT

ouTuTS

See page 7-423 SN54293 (J,W)  SN74293 (J,N)
SN54LS293 (J, W) SN74LS293 (J, N)

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

295

1 2
SERIAL | A B C D, MODE  GND
INPUT  \mmmmm e/ CONTROL

INPUTS

w
-
=
-
-

See page 7-429 SN54LS295B {J, W)  SN74LS295B (J, N}

ouTPUTS ATA

WORD INPUT
Vcc QA 08 OC 0D CLOCKSELECT Ci

QUAD 2-INPUT MULTIPLEXERS WITH STORAGE % ] 5 l Iu | 13 ”12 fl{w ] I []

298

DATA INPUTS

See page 7-432 SN54298 (J, W) SN74298 (J, N)
SN54LS298 (J, W) SN74LS298 (J,N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

SHIFT
LEFT

SHIFT.
AIG)
BiOg CLEAR SR

Vee st SL aw H/Ow F/QF  D/GD
8.BIT BIDIRECTIONAL UNIVERSAL SHIFT/STORAGE REGISTERS ) [w] [#] [w] [w] [s] [u] [u] [e] [n
[T T[]
5] SL ow iy Flap  D/Op B/Qg CLEAR
299 ssrateouTPUTS
@ s
-6 cloe Ee ciog A0 Qx
1 2 3 4 5 [ 7 ] ] "
S0 &1 2 G/ag E/Qe Clog  A/Qa Ga CLOCK  GND
See page 7-437 conTROLS
SN54LS299 (J) SN74L5299 (J, N)
SN545299 (J) SN745299 (J. N)

256-BIT READ/WRITE MEMORIES

300

256 1-BIT WORDS
OPEN-COLLECTOR OUTPUT

See Bipolar Microcomputer Components Data Book, LCC4270

DATA WRITE
VeC ADC ADH INPUTENABLE ADG ADF ADE

ADA ADB S1 82

SN54LS300A (J, W)

SN54S300A (J, W)

wijs|juwpfuije]jojjwi]9

1 [ 11 _‘
ADC ADH DI W ADG ADF
ADA ADE
{—-ADB 5 Do _ADD
T
| | |
| |

RIEIEEERI LA RAIL

)

$3 OUT- ADD GND
PUT

SN74LS300A {J,N)
SN74S300A (J, N)

256-B1T RANDOM ACCESS MEMORIES

301

256 1-BIT WORDS
OPEN-COLLECTOR OUTPUT

See Bipolar Ci Data Book, LCC4270

DATA WRITE
Vee ADC ADH INPUTENABLE ADG ADF ADE

wijs|juljuljujinjlwe]is
L T T & T 1 4]

ADC ADH Ol W ADG ADF

ADA ADE

AD B s DG _ADD
IR IERIERI RSB IR

ADA ADB §1 Sz S3 OUT ADD GND
put

SN54S301 (J, W)

SN748301 {J, N}

5-64

256-BIT READ/WRITE MEMORIES

302

256 1-BIT WORDS
OPEN-COLLECTOR OUTPUT

Data Book, LCC4270

See Bipolar Micr P Comp

DATA WRITE
VCC ADC ADH INPUTENABLE ADG ADF ADE

wllsuwljs{jr]{nijwjfs
e |
ADA ADE—|
AD B E DO _ADD
N 71
[ N |

SN54LS302 (J, W)

50678

B3 OUT. ADD GND
PUT

SN74LS302 (4, N)

TEXASI lNSTRUrlyl ENTS

NCORPORATE
POST OFFICE BOX 5012 « DALLAS. TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

1024-BIT RANDOM-ACCESS MEMORIES

1024 1-BIT WORDS Vcc DI W ADJ ADIADHADG AD F
OPEN-COLLECTOR OUTPUT Wlspjupu|ie Ill Ill L]

314 CHIP SELECT (5) [lﬂ é J ! l GJ

SIMPLIFIES EXPANSION @ Fas
- A B C E DO
315 chip enaBLE (B) siMPLIFIES EXPANSION T T 1T 1]
AND CONTROLS POWER DOWN
BiEiBigiginin

S ADAADBADCADDADE DO GND
3]
SN54LS314 (JD) SN74LS314 (4D, N)

SN54S314 (JD)  SN74S314 (JD, Nj
SN54LS315 (JD)  SN74LS315 (JD, N)

See Bipolar Mi C Data Book, LCC4270

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT/STORAGE REGISTERS

323 3STATEOUTPUTS e 5 B e e ome e oo ST
20 19| i @[ (%] |15] 4| i3] 2 n
EEEEEE

T T

G GO ERe  CAac AR Ca’ CLEAR

|
1
&
o
| 7% | |
B ERIa a0k Ligkipkl
0 & &2, Giog Elog Cloc Aoa Qa’ CLEAR GAD

=

CONTROLS

SN541L.5323 (J) SN74L8323 (J, N)

See page 7-443

VOLTAGE-CONTROLLED OSCILLATORS

324 TWO-PHASE OUTPUTS Ve comRaL o he ne Voo ouseur
ENABLE CONTROL w| (ol (2] [n] [w] {s] s

Ml

S v
GND ENABLEOUTPUT

SN54LS324 (J, W) SN74LS324 (J, N)

See page 7-445

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

5-65



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)
DUAL VOLTAGE-CONTROLLED OSCILLATORS

325

TWO-PHASE OUTPUTS

See page 7-445

DUAL VOLTAGE-CONTROLLED OSCILLATORS

v 2FREQ 26
Vec OUTPUTOUTPUT 2CX1  2CX2 CONTROL Vg
*® 15 " 13 12 " L]

=]%5

1 2 3

4 5

§ 7
=3

T W X2 1FREQ 18
ouTPUT OUTRUT L Vee  GND
SN541.5325 (J, W} SN741L.8325 {J, N)

3 2 s TWO-PHASE OUTPUTS
ENABLE CONTROL

See page 7-445

DUAL VOLTAGE-CONTROLLED OSCILLATORS

¥ v 2 2FREQ  1FREQ
OUTPUT OUTPUTENABLE 2CX1  2CX2 CONTROLCONTROL
1 L) 9

1 z 3 4 5 L]
GND Y W e 10X2
OUTPUT OUTPUTENABLE

SN54LS326 (J, W) SN74LS326 (J, N)

321

ONE-PHASE OUTPUT

2@ 2rmEC

28 2
Ve Voo CONTROL 26Xt 2CX2  GND  OUTPUT
wl (o] Je]l [n] ol {s] [oi

! i

H ! ! !
16 1FREQ 1CX1 1CX2 16 v GND
Vee CONTROL GND OUTPUT
See page 7.-445 SN54L8327 (J, W) SN74LS327 (J, N}
8-LINE-TO-3-LINE PRIORITY ENCODERS ouTPUTS INPUTS ouTeUT
vee B0 Gs* 73 2 ¥ 0 A0
wls{uwlajje]inliwll
348 3STATE OUTPUTS

s 7
2 4 ]
7 5 & 7 E,\AZ Al, GND
INPUTS ouTPUTS
See page 7-448 SN54L8348 (J, W) SN74LS348 (3, N}

TeEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 8-LINE-TO-1-LINE DATA SELECTOR/MULTIPLEXER

3 51 3STATE QUTPUTS
4 COMMON DATA INPUTS

DATA INPUTS

vec 2¥ 200 21 202 203
20| (@i s ol 16| |15

o4 b5 D§ o7
Ml |3 jz| In

2
8
Y b
o)

G AB vl
2=l
S|
Y ; 8 —
b<n
S |
HeHas[H«HsHsH:HsHsH»
T g R T 7% BT Wz W aw
SELECT INPUTS DATA INPUTS
See page 7-451
SN74351 (N}
DUAL 4-LINE-TO-LINE DATA SELECTORS/MULTIPLEXERS SROBE A DATA INPUTS ouTeUT
'CC 2G_ SELECT, 2y
WS juljBjiniinjinijs
3 5 2 INVERTING VERSION OF ‘L5153
STROBE B ‘OUTPUT GND
16 SELECT DATA INPUTS 1%
See page 7-454 SN54LS352 (J, W) SN74LS352 (J, N)

DUAL 4-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

3 5 3 3STATE OUTPUTS
INVERTING VERSION OF 'LS263

See page 7-457

SN54LS353 (J, W)

SN74LS353 (J, N)

FOUR-PHASE CLOCK GENERATOR/DRIVER
FOR TMS 9900 MICROPROCESSOR

362

See page 7-460

XTAL XTAL OSC asc &2
Vee 2 1 N our TIL

200 {w (8| 0] {8 |15

%1
TIL Vpp 1 62

XTAL XTAL OSC_0SC 92 o1 S
2 1 N ouT TTIL TIL
TANK 1 o2
@ Ga
TANK 2 FFQ FFD TTL TTL 3 o4
1 2 3 4 5 [} 7 1}
TANK TANK GND FFQ FFD o4 3 ®3 @ GND
12 TLoTTL 2

SN74LS362 (4, N)

TEXASI INSTRUMENTS

NCORPORATED
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5-68

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OCTAL D-TYPE LATCHES

3 6 3 TRANSPARENT LATCH
3STATE OUTPUT
COMMON OUTPUT CONTROL
COMMON ENABLE

See page 7-467

4

g P
1]112[l3f| 4
®

PR
s||e[[7]]|8
= % = ®

SN54L5363 (J) SN74LS363 (4, N)

OCTAL D-TYPE FLIP-FLOPS

3 64 COMMON CLOCK
COMMON OUTPUT CONTROL
3STATE OUTPUTS

See page 7-467

Vgﬁnmnnﬂwwn.wl
Bll2in

o b

&mmv

z 5
5

U
§]|7
% =

LBIR)
owr 7@ W B m © «

SN541.5364 (J) SN74LS364 (J, N)

HEX BUS DRIVERS

3 6 5 3STATE OUTPUTS
NONINVERTED DATA OUTPUTS
GATED ENABLE INPUTS

See page 6-36

vee &2 A 24 sA_ sY 4a Ay

1
IS U T S
e s e s el 2]

& 1A w 2A 2y 3 ¥ GND

SN54365A (J, W) SN74365A (4, N)
SN54LS365 (J, W) SN74LS365 (J, N)

HEX BUS DRIVERS

366 INVERTED DATA OUTPUT
GATED ENABLE INPUTS
3-STATE OUTPUTS

See page 6-36

SN54366A (J, W) SN74366A (J, N)
SN541.5366 (J, W) SN74LS366 (J, N)

TexAs lNSTRUM ENTS

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

HEX BUS DRIVERS
367

3STATE OUTPUTS

See page 6-36

NONINVERTED DATA OUTPUT
4-LINE AND 2-LINE ENABLE INPUTS

Vec &2 BA [34 SA 5Y 4A 4y
6 115 1wl 113] 112] 11t 0 L]

1 2 3 4 5 [ 7 1]

@ 1A [ E 2y 3A 3¥  GND

SN54367A (J, W) SN74367A (J,N)
SN54LS367 (J, W) SN74LS367 (4, N)

HEX BUS DRIVERS

k1] .

U
4-LINE AND 2-LINE ENABLE INPUTS
38TATE OUTPUTS

Ses page 6-36

iNVERTED DATA OUTPUT I

SN54368A (J, W)
SN541.8368 (J, W)

SN74368A (J, N)
SN74LS368 (4, N)

2048-BIT READ-ONLY MEMORIES

370

512 4-BIT WORDS
3STATE OUTPUTS

vcc ADH ADI § DO1 DO2 DO3 DO4
B {upislriin]jnls
H [ § DO1 DO2 DO3;
G DO 4|
F E D A B ¢

1l 213([|4f[S[|6[|7]]|8
ADG ADF ADE ADD ADA ADB ADC GND

See Bipolar Micr ter C

Data Book, LCC4270

SN54S370 (J) SN74S370 (J, N}

2048-BIT READ-ONLY MEMORIES

n

256 8-BIT WORDS
3STATE OUTPUTS

VeC  ADH ADG ADF R $1 D08 DO?7 DO6 DOS

ADA ADB ADC ADD ADE DO1 DO2 D03 DO4 GND

See Bipolar Micr C

ts Data Book, LCC4270

SN548371 (J) SN748371 (J,N)

TeExAas lerRugw ENTS

INCORPORATE
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OCTAL D-TYPE LATCHES

373 3STATE OUTPUTS -
COMMON OUTPUT CONTROL Vec %0 W m o
COMMON ENABLE 0|jw| (18|

n 6w e ® o®
6] [15][] [15][2] [n
: 4 ;

O
4

oo

~
w

5 7/|18(j8]||%®

OUTRUT 1@ 1D 2 2 30 I 4 4 GND
CONTROL

SN54LS373 (J) SN74L8373 {J, N}

See page 7-471 SN548373 (J) SN748373 (J,N)

OCTAL D-TYPE FLIP-FLOPS

374 3STATE QUTPUTS
COMMON OUTPUT CONTROL veg 0 o0 B T W 0 0B 0%
COMMON CLOCK 20[[(wi|w||{]efis]]14[]131}12([n

SN54LS374 {J) SN74LS374 (J,N)
See page 7-471 SN548374 (J) SN74S374 {J, N}

4-BIT BISTABLE LATCHES

375

s e e s l
PN
pOjOyOtatist Oy

1
© ] 1 ENABLE 0 20

See page 7478 SN54LS375 (J, W) SN74LS375 (J,N)

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUAD JK FLIP-FLOPS

376 COMMON CLOCK
COMMON CLEAR

See page 7-479

Vee 4 &K @ :  ®  m cLock
1!

CLEAR 1 k4 ) 20 E3 20 GND

SN54376 (4, W) SN74376 (J,N)

OCTAL D-TYPE FLIP-FLOPS

pr—

311 SINGLE-RAIL OUTPUTS
COMMON ENABLE
COMMON CLOCK

See page 7-481

ENAEBLE 1 10 20 20 3¢ 3o 40 4Q GND

SN54LS377 (J) SN74LS377 (4, N)

HEX D-TYPE FLIP-FLOPS

378 SINGLE-RAIL QUTPUTS
COMMON ENABLE
COMMON CLOCK

See page 7-481

SN54LS378 (J, W) SN74LS378 (4, N)

QUAD D-TYPE FLIP-FLOPS

379 DOUBLE-RAIL OUTPUTS
COMMON ENABLE
COMMON CLOCK

See page 7-481

B15]| 14
T ©

N cx
3

o ©
T_a
1213
eNaBle 10 10

g

SN54L5379 (J, W) SN74LS379 (4, N)

TeExAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

weuts outeuts
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS vee B B o T & B e
n i L v L] L] “ L 2 n
I T
381 )]
8 BINARY FUNCTIONS 2w e m e PSR
i
USE ’S182 FOR LOOK-AHEAD CARRY " H__j
s m w m s sm 6
[ 1111 ]]
1 2 4 5 . 7 L] L] ]
OB O™ W ™ W w, W W e
;__.V—_/
s outeuts
See page 7-484
SN548381(J) SN74s381(J, N)
QUAD 2-INPUT EXCLUSIVE-OR GATES Vg & o 4h dv Y

386 el

POSITIVE LOGIC:

Y=AoB=AB+AB @—1 rGf,_:,—‘

See page 7487 SN541.5386 (J, W) SN74LS386 (J, N)

1024-B!IT PROGRAMMABLE READ-ONLY MEMORIES Vec oW S2 51 Dot 002 DO3 DO4

Wi uljB)|fr2{jn}jw|]s

3 37 256 4-BIT WORDS H

OPEN-COLLECTOR OQUTPUTS

S DO1 00Z D03
G 4
F_E_©o A B_C
Lo !
1213141516} (]¢8

ADG ADF ADE ADD ADA ADB ADC GND

See Bipolar Microcomputer Components Data Book, LCC4270 SN54S387 {4, W) SN745387 (4, N)

DUAL DECADE COUNTERS vee

3 9 u BI-QUINARY OR BCD SEQUENCES

1 2 3 4 § . 7 L]

[0 T

cLEan ouTRUT \—M mc/__/\q; s
ouTPUTS

See page 7-489 SN54390 (J, W) SN74390 (J, N)
SN54L5390 (J, W) SN74LS390 (J, N}
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 4-BIT BINARY COUNTERS

393

See page 7-489

vee

2a

outeuts

I —
cear 720a 205 20¢ 20

wl ful el jnl jwof 19} s
on o G
cLear

—

| cLear A

‘ 0 %% o oo

1 2 3 5 L] 7

"

T
CLEAR

4
i0a_ 18 10c__ 0o, cho

ourruTs

SN54393 (J, W) SN74393 (J,N)
SN54LS393 (J, W) SN74LS393 (J,N)

4-BIT UNIVERSAL SHIFT REGISTERS

3 9 5 3STATE QUTPUTS

See page 7-496

ouTPuTY

CASCADE
ouTRUT

ouTPUT
Ve ‘Qa G O Op OO CLOCKCONTROL

15

"

13 12 n 0
[
8

T
1 i
¢ @ @ &K

ouTPuT

2

CLEAR SERIAL
NP

3
A

4 5 6 17 L]
B c [
PARALLEL INPUTS.

SN54LS395A (J,W)  SN74LS395A (J, N)

QUAD 2-INPUT MULTIPLEXERS WITH STORAGE

398 DOUBLE-RAIL OUTPUTS

See page 7-499

Yoo % By o1 o2 <2 ci T % cow
» B juz] n
|
)
«
% 9

seLecT

SN541.5398 (J)

SN74LS398 (J, N)

QUAD 2-INPUT MULTIPLEXERS WITH STORAGE

399 SINGLE-RAIL OUTPUTS

See page 7-499

Vec 9 D1 D2 c2 c1 G CLock
wifisj{ujjejjziinijoll9

| [ 1 1]

G 01 02 €2 c1 O

ws ek

Gn A1 A2 82 81 DI

[ TTTT]
THE2[]3[|4f1S5[i6(]7]]8
JNORD Qp A1 A2 B2 B G ONO

-SN54LS399 (Jw) SN74LS399 (J, N)
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

MULTI-MODE BUFFERED 8-BIT LATCHES

Vee OUT [N OUT N OUT IN OUT IN OUTCLEAR SEL2

412 3STATE OUTPUTS
DIRECT CLEAR

DO2 DI3 DO3

SEL1MODE (N _GUT 1IN OUT N OUT_ N OUTSTROBE GND
CONTROL

DATA INPUTS AND OUTPUTS

Soo page 7502 SN54S412 (J)  SN745412 (J, N)
page 7-

TWO-PHASE CLOCK GENERATOR/DRIVER FOR 8080A

424

RESET RESIN ROYIN READY SYNC o2 57518 GND
our ouT WRUT TTL  ouT

SN74LS424 (J, N)

See page 7-507

QUAD GATES

4 z 5 3-STATE OUTPUTS
ACTIVE-HIGH ENABLING

positive logic: Y = A

SN54425 (J, W) SN74425 (J,N)

See page 6-33
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUAD GATES

426 3-STATE OUTPUTS
ACTIVE-LOW ENABLING

positive logic: Y = A

See page 6-33

SN54426 {3, W) SN74426 (4, N)

SYSTEM CONTROLLER FOR 8080A

428 BIDIRECTIONAL DATA PORTS

438 BIDIRECTIONAL DATA PORTS

See page 7-514

BIDIRECTIONAL DATA PORTS.

iow i7oR INTA D6 3 D1 DO
Vec MEMW REMR BUSER 086 DBS D81

_IZH 271126}125 2'4 23}{22 Z1u20u19u‘|8[ 171{161]15
il ] [ |
D5

L1

iTiT

|

6[77[8[]9[]10[]11[12[13[114
DB DB3 DB2 DBO

04 D7 D3

7
3 GND ,

BIDIRECTIONAL DATA PORTS

SN748428 (N}
SN748438 (N)

PROGRAMMABLE READ-ONLY MEMORIES
256 8-BIT WORDS

470 OPEN-COLLECTOR OUTPUTS

471 3STATE OUTPUTS

V& ADH ADG ADF R |
il L ] 7 % |5 i I 2 n
=

[ & [ |

o
H
8

>

008

pos

Dos

1 2 3 L] 5 [ ] 7 L}
ADA ADE ADC ADD ADE DO! DOZ DO3

Doe  GND

SN548470 (J) SN748470 (J, N)
See Bipolar Micr Comp Data Book, LCCA4270 SN545471 (J) SN748471 (4, N)
TEXAS INSTRUMENTS
INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

PROGRAMMABLE READ-ONLY MEMORIES

472 3-STATE OUTPUTS

473 OPEN-COLLECTOR QUTPUTS

SN545472 (J)

See Memory and Microprocessor Data Book, LCC 4270 SN548473 (J)

SN748472 (J, N)
SN745473 {J, N}

PROGRAMMABLE READ-ONLY MEMORIES

Vec ADI N BTt B2 s34

24 {23} 122} 21120 19 {18 17

D08 DO7

D06
1514

D05 DO4

474 3STATE OUTPUTS

475 OPEN-COLLECTOR OQUTPUTS

. 1 12) (3] |4) |5] L&) 7] L8

SN545474 (J)

SN548475 (J)
See Memory and Microprocessor Data Book, LCC 4270

ADE ADD ADC ADB ADA DO1

0] i1
002

SN745474 (J, N)
SN748475 (4, N)

NC — No internal connection

4-BIT SLICE PROCESSOR ELEMENTS

AgP AQP €0
wepe b S apor 250 ape oV
2

13

DOP 1

2|

¢ DOP DOP3 pose !
2

DOSEL

XWR
L

WRLFT

Bl/0 BLOY CK FT
4 8 1 SEL BI/00 cch SEL ° GND 9 ooP2 XWRRT WRRT
as|{az||as| las|aa| o3| fazl a1 lao| |aol I3al {37} {36} {35 |3a} {33} {32} 31| {30} {20 f28] {27} [26} {25

TTT T T I TTI T T TT1T 71111

I
|

[

! L Il i It L | | | 1
BI/O1 BI/GO CK  CCl INCPC AD AOF AOP AOP AOP CCO INC_DOP DOP1 DOP2 DOP3 DOSEL DOSEL XWA XWR WRAT
s st 3 2 1 o We O 2 1 AT
| sEL WALFY
T 802 oW
B/ _
03 A3 AIZ Al1_AIO OPO OP1 OPZ OP3 OPY OPG_OPS5 OPBE OP9 OP4 Tin POS G/AG PG Towt fa

SN545481 (J)

SN748481 (J, N}

See Memory and Microprocessor Data Book, LCC 4270

|
|
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT-SLICE EXPANDABLE CONTROL ELEMENTS

SEL INPUTS oUTPUTS

vee CcK S5 S6 CLR ~ FO F1 F2 F3 A
482 CASCADABLE TO N-BITS 20( |13 ||8[f17[[16]]15]]|14][13]}12

[

oKk

" o

$3_Cow Cin 5152 A3 A2 Al
.
1j2](3][|4 6

S3y Cow Cm (SL__S2y (A3 A2 _Al; GND
SEL INPUTS SEL INPUTS INPUTS

SN548482 (J) SN748482 (J, N}

See Bipolar Microcomputer Components Data Book, LCC4270

DUAL DECADE COUNTERS

490

outPuTs

208 2
2 2 OUT SET oA
Vee CLOCK CLEAR PuT  TO3 7208 2ac  20p

T T 163 1,10 16¢ 1D , GND
CLOCK CLEAR OUT- SET-
T 708 ouTPUTS

SN54490 (J, W) SN74490 (4, N}
SN54LS490 (J, W} SN74LS490 (J, N)
See page 7-520

4-BY-4 REGISTER FILES

WRITE SELECT ENABLE  OUTPUTS

Wn Vi "WRITE READ QT
67 0 3STATE OUTPUTS

1
SIMULTANEOUS READ/WRITE LR ‘13 f Jli LIL
EXPANDABLE TO 1024 WORDS L

D Wa Wg Gy Gp Q1

DATA
Vee D1

OZ_D3 D, Fg A, QL 03, GND
DATA READ SELECT OUTPUTS

See page 7.526 SN54LS670 (J, W) SN74LS670 WJ, N)
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54/74 Family
SSI Circuits



POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS
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POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS
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POSITIVE-NAND GATES AND INVERTERS
WITH OPEN-COLLECTOR OUTPUTS
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POSITIVE-NAND GATES AND INVERTERS

WITH OPEN-COLLECTOR OUTPUTS
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OPEN-COLLECTOR OUTPUT APPLICATION DATA

APPLICATION DATA

combined fan-out and wire-AND capabilities

The open-collector TTL gate, when supplied with a proper load resistor {R|_}, may be paralleled with other similar TTL
gates to perform the wire-AND function, and simultaneously, will drive from one to nine standard loads of its own
series. When no other open-collector gates are paralleled, this gate may be used to drive ten loads. For any of these
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum
resistor value must be determined which will ensure that sufficient load current (to TTL loads) and off current (through
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise
above the low level even if only one of the paralleled outputs is sinking all the currents.

In both conditions (low and high level) the value of R|_ is determined by:

\Y
Ry -YRL

IRL
where VR is the voltage drop in volts, and IRL is the current in amperes.

high-level (off-state) circuit calculations (see figure A)

The allowable voltage drop across the load resistor (VR ) is the difference between VG applied and the VoH level
required at the load:

VRL=VcC = VOH min

The total current through the load resistor (IRL) is the sum of the load currents {lj14) and off-state reverse currents
(1oH) through each of the wire-AND-connected outputs:

IRL=n*loH*+ N« ljy to TTL loads
Therefore, calculations for the maximum value of R would be:

Vee — VOH min

RLtmax) = o N - 1in

where 77 = number of gates wire-AND-connected, and N = number of standard loads.

Vee
Ry
TTL LOADS
=D D
- L—J A - Calculation:
ton ) "H
—_- Vee — VOH min
—_— n*igu *+ N iy
] |
L lon H . 5-24 26 o Log
*—- ' % L(max) =~ 5001 + 0.00012 0.00112
‘__) 'IH Values shown are for Series 54/74 standard inputs and outputs. For
—_ I(‘JH \ /  devi in other series, substitute appropriate values.
— N-Hn=3-40uA
‘o )
SR
n=4
- loH =4 - 250 A FIGURE A—HIGH-LEVEL CIRCUIT CONDITIONS
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OPEN-COLLECTOR OUTPUT APPLICATION DATA

APPLICATION DATA
low-level {on-state) circuit calculations (see figure B)

The current through the resistor must be limited to the maximum sink current of one output transistor. Note that if
several output transistors are wire-AND connected, the current through R may be shared by those paralleled
transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during low-level
periods, the current must be limited to the recommended maximum ||, the maximum current which will ensure that
the low-level output voltage, V[, will be below V| max.

Also, fan-out must be considered. Part of 1| will be supplied from the inputs which are being driven. This reduces the
amount of current which can be allowed through Ry .

Therefore, the equation used to determine the minimum value of R|_would be:

Ve — VoL max

RL(min) = ————————
Limin) = §SCapability — N+ L

? Vee

::j on > (DAY { Jo—
—_— L_/J Calculation:
i
Vee—Vor max
3 L RLimin) = iy — N
oL I

5-04 4.6
RL{min) = Q= Q =410Q
0.016 — 0.0048 8.0112

Values shown are for Series 54/74 standard inputs and outputs, For

l| L devices in other series, substitute the appropriate values.
= o
N-«lj=3-16mA
\——V_/ TCurrent into OFF outputs is negligible at the low logic level.
MAXIMUM 15y CAPABILITY
OF ONE OUTPUT = 16 mA FIGURE B-LOW-LEVEL CIRCUIT CONDITIONS
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POSITIVE-NOR GATES WITH TOTEM-POLE OUTPUTS
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POSITIVE-NOR GATES WITH TOTEM-POLE OUTPUTS

SLINDYID 092S. ‘Z0S. SLINJYID L2S7, ‘2eEN SLINJOHID 2071,
bd
‘UA90  OND )
01 pabueyd S| 101SISal 15%-6°0 OUL PUE ‘DOZS, W% mv_ oL *
/Yl ;O 1ndul jRUOiI{pPE YoBd 10} paleadad S| seul| 3N g | T » - & ane
Patsep ayl ulyijm dj1BWIBYDS 8yl 4O uonaod ay 02
ano { F. TE xr X o
» q
3 i Ao
an Ladin
1ndIno ol "0z a
ny Wv_ o ' v
» _ I S 2 SLNGNI
o I |t " o
008 "oz Oy
N - 0zL ne % 0T -
1NdLNO Um_mw £ZS, 92Ut 01 Ajuo sefjdde seu)) " ) ) )
| v <A paysep ayl UYL diIBLWIBYDS BYYL JO uoilsod eyl
SLNdNI ‘L 1-g pue QL-g sebed uo uMoys ase swioteaem 6ELIOA pUR 1N3AID peoy
9 v g'q [2 3 08Z=1d ‘4dgL=Td 092S.
S S 508Z=Td ‘4d08=T10
29, - zos,
9'S St 9'S S'€ v08Z=14 ‘3dGL =10
gl (13 13 0oL vy z=Td ‘4dgL =10 [Lzs1, ‘zos,
09 GE 09 e vAv=1d ‘4dog =10 zo71.
Li L Sl oL Lz,
Gl 8 [44 €L BOoOy =1y ‘4dgL =110 12
‘SWYO Ul PUB [EUILLOU 348 S3N|BA 1015150y Sl 8 =11 [13 co,
XVYWN dAL NIW XVW dAL NIW
1ndino [3as]-mo|-03-ybIYy indino janaf-yBiy-01-moj #SNOILIONOD
‘awn Aejap uonefedoiy ‘awn Aejap uonebedouy 1s341 3dAL
(su) THdy (su) Hldy
SLINDHID S2. 9.62 = V1 ‘A G = D0A 1e sonsueyoeseyd buiyoyms
ane 0,82 = VL 'A G = 90A 1e e senjen (ea1dAr IV | pue
s SLINDHID L2, 'Z0, DD, 30 seBues Builessdo pepuawwossl oyl seno ase IJ| 4o senjea wnwixew
*£Z. 84l Lo 1nclul O 8yl 104 pareadal s| saui| SL°0L <174 214 62 Ll 09¢s,
a PaYsSEP Ul UIIIM S11eWAaYDS 3yl JO uolliod 8yl 8e'S ) o¢ 62 I Z0S.
ono bd 60 89 e 14 0C £esm,
5 850 4] 8C A 9’ 20s7,
W 0
indino GLZ'0 9Z vl 9L 8'0 201,
m ! vE'y (3 9l 9l oL Lz
a o
oo sz 6l oL 9L 8 2
SL'T Le rvi 9L 8 20,
v u 1 dAL XVIN dAL XYW dAL
SLNNI
Ad A
@ oL (LR Au_umu _.._SM %08) Moy sindino yiim ero] | ybiy sindino yim jezo | 3dAL
2n EN 29n 9186 sad abeseny
) (vw) 10D (vw) HOJy
(vw) 39y
(91eB yoea) sonRWAYDS jp3usaina Addns

INCORPORATED X
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

TeExAs INSTRUMENTS

1076



POSITIVE-AND GATES WITH TOTEM-POLE OUTPUTS

"PU028S BUO PBEYXe 10U P|NOYS 1INIED 140YSs IndINO 30 uolieInp
', SPLNS/.SPGNS PUB ,SIPLNS/,STPSNS ', HPLNS/, HPGNS 404 PUE '8LUIY 8 1B PBIIOYS 8 P|NOYS ININO BUO UBUZ 810U 10N,
"/ SYLNS/,SYSNS Pue ,STYLNS/,.STYANS 104 VWl 8L— Pue ’, 4y LNS/,HPGNS 403 VW 8— "¢ LNS/,PSNS 10} vw zL— = g
'0,8T = DOA 1e eue senfen jeaidAr vy
“suoll|puod Bunesedo pepuswLIODB. Jepun peljiocads senjen elelidosdde eyt esn ‘X VN 410 NI SB UMOYS SUORIPUOD 104 |

vw abed 1xau uo ajgel aag XYW =I0a L wauno Alddng 39
00L— ov— | 00L— 0z— | 00i— oy— | 66— 81— Allwed y/ e1UaLIND Indino
vw XvW = 90A a SOy
00L— ov— | 00L— 0Zz— | 00L— av- | 66— 0oc— Anwe 4 ¢ N2 LIoYg
- 0= T
Y 4 NSO A XYW = IOA g 1U311N2 1Indul |9A3|-MOT an
0~ z- 91— Av0=TIA
'z = HI
wr 08 ¢ AT A XYW = 90A v 1uaung induy jeasl-ybiy  HIy
05 ov Ave=HIp
Lo AL=IA aberjoa 1ndul wnwixew
vw - - XVIN = QOA v ]
-l 1’0 L AGS=Ip 18 JusINd Induy
0 G20 STy seuag vw p = 10) AT =HIp
A S0 S0 SE0 0 20 0 T0 Apwey p/ z abeyjon 1ndino |ens|-mo]  TOA
50 ¥'0 G20 €0 SL0 ¥0 20 Alwe 4 pg XV =101] ‘NI =90
Ve LT Ve LT Ve ve e v Anwey y/ XV = HOy .
A 1 aberjon 1ndino jans-ybiy HOA
vE §C Ve G§C ve ¥T vE  ¥e Anwey pg ‘AZ=HIA NIW =99
AT §l— Gl gl1— §=NI ’NIN=00A € abe1jon diuepo anduj  Alp
80 80 80 8'0 Ajwey py
A ‘ afieyjon Indui [aas|-mo Bl
80 L0 80 80 Apwed pg et : H pharmen A
A 14 Z Zc 4 Z'L abeijonindul jana-ybiy  Hip
XVIN 3dAL NIW | XVYIA fdAL Z_E XVW dAL NIN | XYW jdAL NIN
1zs, i
LLS. ‘80S. ) , LZH. ‘LLH, 80, EEDDIE]
LINN LLS7, '80SL 4SNOILIONOD LSE.L 1531 Y3L13NvHvd
SvL S3143S SI¥L S31H3AS HYL S3193s vZ S31Y3S
S¥S S31H3S STYS S3143S HYS S3143S S S3143S
(pa1ou asImiaylo ssajun) abues ainesadway Jie-aaly Buneiado papuatuwiosas 19A0 $213514910B4YD |RI14199]9
A
2, oL 0 o¢ 0 oL 0 or 0 R V) ‘asmeradwe) se-sasy Bunesadg
14} 66— | 6C) il 14 a5— ] scL G5~ Apwey pg
Apwe
ww (14 8 0z 9l ey y/ T10) ‘2ua4und Ind1N0 [2AB]-MO™T
(214 14 0z 9L Apwey pg
vr |000L— 00p— 005— 008— HO| "1ua1ind 3ndino 1anal-ybiy
g E g - g . - E Apwe
A 8Z2'S § SLv|sea & GL'v|62S S SLv|629 S SL'y ltwed p/ D0 “sberioA Alddng
G8 § gy |98 § gy |§6 S S |68 § Sy Allwey yg
XVIN WON NIW [ XVIN IWON NIA | XVIN INON NIN | XVYIN INON NIN
S. ‘80S. res. LS, LZH. ‘LLH ‘80,
11NN L1S. '80S. ‘80, : ’ ‘
StL S31Y3S S1pL S3143S HPL S3143sS ¥L 831438 ANV #L
StS S31H3aAS S$7vS s3143S HvS S3143s tS S3143S ATINVL ¥S

suonIpuos Bunelado papuawiwiosas

1076

INCORPORATED
POST OFFICE BOX 5012 + DALLAS, TEXAS 75222

TeExAs INSTRUMENTS

6-10



POSITIVE-AND GATES WITH TOTEM-POLE OUTPUTS
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POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS
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POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS
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SCHMITT- TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS

TYPICAL CHARACTERISTICS OF "13, "14, AND ‘132 CIRCUITST

POSITIVE-GOING THRESHOLD VOL

v
FREE-AIR TEMPERATURE

TAGE

3
FREE-AIR TEMPERATURE

NEGATIVE-GOING THRESHOLD VOLTAGE

HYSTERESIS

v
FREE-AIR TEMPERATURE

170 ———— 050 ey 850 ———
S vec-5v | > Veg=5V [ B [ Veea5v
i 1 + ]
L e ' A g 089 840 7 !
) [ I S S g ! | 14,132
£ 18— T 14,132 5 088 —t S 83 I~
[ 3 3
2 167 3 o087 — I e ™~
2 ! H _— g —— | b
% 166 ! - ! 2 086 5 810
£ 13 £ _— : 3
£ 16 - £ o085 = T 800 :
> g
§ 164 S osal 4 L 790 i
<Q ® >
£ 163 Z 083 L 7m0
= 2 i iy
8 162 zT 082 770
i
& 161 w081 + 760
> > i i H
160 080 — — — 750
~75 50 25 0 25 50 75 100 125 75 —50 —25 0 25 50 75 100 125 75 -50 —25 0 25 50 75 100 125
Ta-Free-Air Temperature—°C TA—Free-Air Temperature—°"C TA—Free-Air Temperature~"C
FIGURE 1 FIGURE 2 FIGURE 3
3 14,1132
DISTRIBUTION OF UNITS DISTRIBUTION OF UNITS
FOR HYSTERESIS FOR HYSTERESIS
Veo-5Y Vee-5V T
Ta=25°C Ta=25°C
8 — g I
§ [ /-\ H | /\
5 E
H T g :
T o
5 [ { B ’ }
>
5 ]
g 3
: ) : |
Z 99% ARE « / i
< ABOVE 2 /
E 735 mv ; i -] / i
2 1 4 & -
Ll'/ . \4 —-// l
720 740 760 780 800 820 840 860 880 740 760 780 800 820 840 860 880 900
VT4+-VT_—Hysteresis—mV VT4—VT_—Hysteresis—mV
FIGURE 4 FIGURE 5§
THRESHOLD VOLTAGES HYSTERESIS OUTPUT VOLTAGE
v w
SUPPLY VOLTAGE SUPPLY VOLTAGE INPUT VOLTAGE
N I Fo.l R *[Voc-gv
M ; A N I
18 225 "14,"132__ 18 { T§°= 25°C 1 —
b= b=T | L | - T VT+
16 _L mmem ST 13 5 18 1 3 ; )
el Y - 1 |
% 1.4 | Positve Soing Threshoid Vottge, VT 1o >
H .
3 i 3 | S
> 10— T 1o - ! T2 Lot
z : I ——— i 4132 | E
£ 08 = t > 08 T 4 ] !
g Negative-Going Threshold Voltage, VT~ | 13 Q
E ative-Going | | 06 :
£ 06— : ; =)
L i i £ > 1
04 L 04 ]
02 . 02 |
0 L i 0 | 0 N ]
45 475 5 5.25 55 45 475 5 5.25 55 0o 04 08 12 16 2

Vec—Supply Voltage—V

FIGURE 6

TData for temperatures below 0°C and 70°C and supply voltages below 4,75V and above 5.25 V

and SN54132 only.

Vce—Supply Voltage-V

FIGURE 7

Vi—Input Voltage—V

FIGURE 8

are applicable for SN5413, SN5414,
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS

_Positive-Going Threshold Voltage—V

VT+

VTJr - VTA‘-HysleresisumV

Threshold Voltage and Hysteresis—V

TYPICAL CHARACTERISTICS OF 'LS13, 'LS14, AND ‘LS132 circuiTst

POSITIVE-GOING THRESHOLD VOLTAGE

vs
FREE-AIR TEMPERATURE

170
f f ]
169 FVec = ® v

1.68
1.67

1.66

1.65
1.64
1.63

162
161

1.60
—76 -50 —25 0 25 50 75 100 125

T p—Free-Air Temperature—"C

HYSTERESIS
vs
FREE-AIR TEMPERATURE

850

. |

840 | Ve =5Y |
|

830 :

820

810

800

790

780

770
760

750
-75 -50 —25 0 25 50 75

T p—Free-Air Temperature—"C

100 125

THRESHOLD VOLTAGES AND HYSTERESIS
vs
SUPPLY VOLTAGE

20 TA=25°C 1 1
BT —

1.6

|
moim Threshold Voltage, V., !

I I

12 t

I 1 I J |
10 _Negativo-Going Threshoid Voltage, V.‘._

08 Hysteresis, Vo, — Vo_
06

0.4
0.2

45 4.75 5 5.26 55
Vcc—Supmy Voltage—V

0.90
0.89
0.88
0.87
0.86
0.85
0.84
0.83
0.82
0.81

V. _—Negative-Going Threshold Voltage—V

0.80
-75 -50 -25 0

Relative Frequency of Occurence

Vo—Output Voltage-V

NEGATIVE-GOING THRESHOLD VOLTAGE
vs
FREE-AIR TEMPERATURE

= |
_VCC—EV

25 50 75 100 125
T p—Free-Air Temperature—'C

DISTRIBUTION OF UNITS
FOR HYSTERESIS

_V c = 5=V
TA =25C
99% ARE
ABOVE
735 mV

720 740 760 780 800 820 840 860 880
VT+—VT_—Hysteresis—-mV
QUTPUT VOLTAGE
vs
INPUT VOLTAGE

T T
Vee= SHV
Tpo=25C

1

Y
I |
I
0 0.4 08 1.2 16 2

VI—Input Voltage—V

TData for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 are applicable for SN54L.513, SN54LS14,
and SN54LS132 only.
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
WITH TOTEM-POLE OUTPUTS

TYPICAL APPLICATION DATA

| TTL SYSTEM
MOS,
—~ CMOSs, T ——
etc.
SINE-WAVE > )
OSCILLATOR == -

i OUTPUT

[
TTL SYSTEM INTERFACE

FOR SLOW INPUT WAVEFORMS

PULSE SHAPER

0.1 Hz to 10 MHz

INPUT i |
' !

I
|
1l
INPUT \ 1 .
'ELJD—Q— Ja— - 1 I i i
I gy
= 1 Il 11
1
OUTPUT ” IJ
MULTIVIBRATOR THRESHOLD DETECTOR
Open-collector
output
2T INPUT
INPUT | ] A OUTPUT
———il ™ o p—- oy ] Lol
J | [ [ 1
Lo ! || !
- I ]
| ’“\' ! conta | o T, —__—Tlﬁ-_v“
| T I |
I | ! 1 | | [
1| { | | | |
Lot L P L
OUTPUT
PULSE STRETCHER
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BUFFERS/CLOCK DRIVERS WITH TOTEM-POLE OUTPUTS
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AND-OR-INVERT GATES WITH TOTEM-POLE OUTPUTS
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AND-OR-INVERT GATES WITH TOTEM-POLE OUTPUTS
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HEX BUS DRIVERS WITH 3-STATE OUTPUTS
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HEX BUS DRIVERS WITH 3-STATE OUTPUTS
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HEX BUS DRIVERS WITH 3-STATE OUTPUTS
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SN54L563, SN74L563

HEX CURRENT-SENSING INTERFACE GATES
WITH TOTEM-POLE OUTPUTS

Translates low-level input current to
low-level output voltage

Translates high-level input current to
high-level output voltage

Interfaces to PLA’s or other logic
elements that source current but do
not sink current

Operates from a single 5 V supply
TTL compatible

Low power dissipation . . .40 mW
typical

description

SN54LS63 . . .J OR W PACKAGE

SN74LS63 ...J OR N PACKAGE

A ay
9 8

6A  BY 5Y 5A
13§12 1 10

1A

e

Each of these Schotty-clamped interface gates is able
to discriminate between low-level (< 50 uA) and
high-level (> 200 uA) input currents.

The outputs are fabricated with standard Low-Power
Schottky design rules and are compatible with all

TTL families.

v 2y 2A 3A 3y GND.

logic: Y = A

schematic (each gate)

e
L

12k

Vee

GND

Resistor values shown are nominai and in ohms.

recommended operating conditions

SN54LS63 SN74L863 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, VcC 4.5 5 55 | 4.75 5 5.25 \4
High-level output current, loH —400 —400 A
Lowlevel output current, lop 4 8 mA
Input current, |} 1 1 mA
Operating free-air temperature, TA —55 125 0 70 °c

TexAs INSTRUMENTS

NCORPORATE

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

1076



TYPES SN54LS63, SN74LS63
HEX CURRENT-SENSING INTERFACE GATES
WITH TOTEM-POLE OUTPUTS

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONST SN54L.963 SN741563 UNIT
MIN TYPY MAX [MIN TYPE MAX
1] =50 uA, Vee =MIN 035 105 1.75| 06 1.05 1.6
Vi Input voltage ! 2 e v
1} =200 uA, Vee = MAX 06 1.30 2,08 130 1.8
VoH High-level output voltage Ve = MAX 1} =200 pA loH =—400pA,l 35 34 3.2 34 \
v Low-level output volta v MIN s = 50 uA loL=4mA 025 04 025 04 v
ow-level output vol = , =
oL * ce = oL = 8mA 03505
los  Short-circuit output current® Ve = MAX I} = 600 LA —20 —100 | —20 —100 | mA
Icc  Supply current Vee =MAX,  See Note 1 8 16 8 16| mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$All typical values are at Vgc = 5 V, Ta = 25°C.
§Not more than one output should be shorted at a time, and duration of output short circuit should not exceed one second,
NOTE 1 lgc is measured with inputs and outputs open.
switching characteristics, VCC =5 V, TA = 25°C
PARAMETER TEST CONDITIONS | MIN TYP MAX |UNIT
tPLH Propogation delay time, low-to-high-level output CL=150pF, 27 45| ns
tPHL Propogation delay time, high-to-low-level output RL =2k 15 25| ns
PARAMETER MEASUREMENT INFORMATION
Vee OUTPUT Vee
RL t, < 15 ns t<6ns
———— =5V
INPUT 25V
INPUT Y
kQ
8 it-tPLH—Pi Ih—tPHL"’J
cL | ‘i‘-VOH
OUTPUT % % 13V
GND VoL
NOTES: a, C includes probe and jig capacitance
b. All diodes are 1IN916 or 1N3064
TEST CIRCUIT VOLTAGE WAVEFORMS
1076
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description

TYPES SN54121, SN54L121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

Programmable Output Pulse Width
With Ry - .- 3518 Typ
With Rgyt/Coxt - - « 40 ns to 28 Seconds

Internal Compensation for Virtual

SN54121...J OR WPACKAGE
SN54L121...J OR T PACKAGE
SN74121,SN74L121...J OR N PACKAGE

Rext/
Vec NC NC Cext Cext Rint NC

e Jitter-Free Operation up to 90%

Temperature Independence jwn l12 l“ 10 9‘ Bl

Duty Cycle J
e Inhibit Capability o}
Q
FUNCTION TABLE
INPUTS OUTPUTS
A1 A2 B a @
L X H L H 1
X L H L H
GND
X X L L H
H H X L H
H I H JL ir positive logic: See function table
' H H I T - ——
y 4 H 1 1r NC—No internal connection
L X + JL T NOTES: 1. An external capacitor may be connected batween
X L 4 I r Cgxt (positive) and Rext/Cext-

2. To use the internal timing resistor, connect Rint
to Vgg- For improved pulse width accuracy and
repeatability, connect an external resistar between
Roxt/Cext and Vg with Rint open-circuited.

For explanation of function table
symbols, see page 3-8.

These multivibrators feature dual negative-transition-triggered inputs and a single positive-transition-triggered input
which can be used as an inhibit input. Complementary output pulses are provided.

Pulse triggering occurs at a particular voltage level and is not directly related to the transition time of the input pulse.
Schmitt-trigger input circuitry (TTL hysteresis) for the B input allows jitter-free triggering from inputs with transition
rates as slow as 1 volt/second, providing the circuit with an excellent noise immunity of typically 1.2 volts. A high
immunity to VCC noise of typically 1.5 volts is also provided by internal latching circuitry.

Once fired, the outputs are independent of further transitions of the inputs and are a function only of the timing
components. Input pulses may be of any duration relative to the output puise. Output pulse length may be varied from
40 nanoseconds to 28 seconds by choosing appropriate timing components. With no external timing components
{i.e.. Rint connected to V¢, Cext and Rext/Cext open), an output pulse of typically 30 or 35 nanoseconds is achieved
which may be used as a d-c triggered reset signal. Output rise and fall times are TTL compatible and independent of

pulse length.

Pulse width stability is achieved through internal compensation and is virtually independent of Vg and temperature.
In most applications, pulse stability will only be limited by the accuracy of external timing components.

Jitter-free operation is maintained over the full temperature and Vg ranges for more than six decades of timing
capacitance {10pF to 10 uF) end more than one decade of timing resistance (2k2 to 30 kQ for the
SNB54121/SN54L121 and 2k to 40 k2 for the SN74121/SN74L121). Throughout these ranges, pulse width is
defined by the relationship tw(out) = CextRTIN2 = 0.7 CextRT. In circuits where pulse cutoff is not critical, timing
capacitance up to 1000 uF and timing resistance as low as 1.4 k2 may be used. Also, the range of jitter-free output
pulse widths is extended if VCC is held to 5 volts and free-air temperature is 25°C. Duty cycles as high as 90% are

- achieved when using maximum recommended RT. Higher duty cycles are available if a certain amount of puise-width

jitter is allowed.

6-64
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TYPES SN54121, SN54L121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS
Vee > - Vee
Req
INPUT -
OUTPUT
Req NOM
INPUT eq

121 121

Al 4kQ 8k
A2 4kQ 8k "121: Req =130 2 NOM
B 2kQ  4kQ "L121: Req = 260 2 NOM

recommended operating conditions

54 FAMILY SN54121 SNBat 121
74 FAMILY SN74121 SN74L121 UNIT
MIN NOM MAX [MIN NOM MAX n

Supply voltage, Vee 54 Family 4.5 5 55| 45 5 5.5 v

74 Family 4,75 5 5.25(4.75 5 5.25
High-level output current, oy —400 —200 | umA
Low-level output current, loL 16 8| mA
Rate of rise or fall of input pulse, dv/dt Schmitt input, B ! ! Vis

Logic inputs, A1, A2 1 1 Vius

Input pulse width, tyy(jn) 50 100 ns
External timing resistance, Rey ¢ 54 Family 14 30 14 30 k2

74 Family 1.4 40 1.4 40
External timing capacitance, Coxt 0 1000 0 1000 | uF
Duty cycle m t2k2 57 67 %

[ RT=MAX Rgy; 20 90

Operating free-air temperature, T 54 Family | —55 125 | 65 125 °c

74 Family ) 70 0 70

1076
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TYPES SN54121, SN54L121, SN74121, SN741121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54121 SN54L121
PARAMETER TEST CONDITIONST SN74121 SN74L121 UNIT
MIN TYPF MAX |MIN TYPI MAX
VT4 Positive-going threshold voltage at A input Voo = MIN 1.4 2 1.4 21V
VT— Negative-going threshold voltage at A input{ Voo = MIN 0.8 1.4 0.8 1.4 \
Vs Positive-going threshold voltage at Binput |Vce = MIN 1.55 2 1.55 2 Vv
VT— Negative-going threshold voltage at Binput|Vce = MIN 08 135 08 1.35 v
VIK Input clamp voltage Vee = MIN, lj=—12mA -1.5 -15| V
VoH  High-level output voltage Vce = MIN, 1oH = MAX 24 34 24 34 \
VoL  Lowdevel output voltage Vee =MIN, loL = MAX 02 04 02 04| V
1y Input current at maximum input voltage |Vcc = MAX, Vi=55V 1 1| mA
| Highdevel input current Vee = MAX, A1l or A2 40 20 A
vel rr
M ighrlevel input curren v)=24V B 80 20| *
, Lowdevel input c " Vee = MAX, A1 or A2 —16 —0.8 mA
w-lev ut curren
L owlevel input curre V=04V B 32 16
I Short-circuit output current® Ve = MAX 54 Family | —20 —551-10 27 A
r-circ I =
os ort-circuit output curTe cc 74 Family 18 55| -9 27
Quiescent 3 25 7 12
1 Supp! t Vee = MAX A
cc upply curren cc Triggered 23 40 g 20 ™
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$All typical values are at Vec = 5 vV, Ta= 25°C.
#Not more than one output should be shorted ata time.
switching characteristics, VcC =5V, TA= 25°C
PARAMETER TEST CONDITIONS Az Lt UNIT
MIN TYP MAX [MIN TYP MAX
P tion delay time, low-to-high-
tPLH ropagation delay |m-e ow : igh: 45 70 140| ns
level Q output from either A input
Propagation delay time, low-to-high-
tPLH pagation delay time, [on-toig 3 55 10| ns
fevel Q output from B input Cext = 80 pF,
P ation delay time, high-to-low- Rint to V.
tppy | ropogation delay time, ST ° int o ¥CC 50 80 160| ns
ieve! C output from either A input
Propagation delay time, high-to-low- Cp = 15pF,
UL e ay time, high L-toer. 40 65 130 ns
Jevel Q output from B input R =400 £ for 121,
Pulse width obtained usi Ry =800 £ for 'L121,] Cext = 80 PF,
talout) e width obreined using L or ext=80PF | 5 410 1s0| 70 225 260| ns
internal timing resistor See Note 3 Rint to VcC
Pulse width obtail ith Cext =0,
twiout) uise \_N’A a"tmd w ext 30 50 35 70| ns
zero timing capacitance Rint toVce
Cext = 100 pF,
600 700 800|600 700 850
twlout) Pulse width obtained using RT =10 k2 s
wiout) . .
Ut oxternal timing resistor Cext = 11F, 6 7 g s 7 | ms
RT = 10 kQ

NOTE 3: Load circuit and voltage waveforms are shown on pages 3-10 and 3-11.
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TYPES SN54121, SN54L121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

Relative Frequency of Occurence

DISTRIBUTION OF UNITS
for

TYPICAL CHARACTERISTICSS

VARIATION IN INTERNAL TIMING RESISTOR VALUE

OUTPUT PULSE WIDTH 2
S +30%
Vee=5V 5
Ta=25°C 5
Cext = 101 pF | = *20%
AT = 10kQ | g
External)
i e i £
T ¥ H
4 £
~ 3} 2
L8 e °— £
g s < s
< 3 s 2
k] g 3 g
B = amun e N
—}99% of Units X\ £
= -10%
691 894 697 700 703 708 <

twiout)—Output Pulse Width—ns

FIGURE 1

SCHMITT TRIGGER THRESHOLD VOLTAGE
vs

FREE-AIR TEMPERATURE

©

3

I

Hysteresis = V4 — V7_

o

vs
FREE-AIR TEMPERATURE

L
|

T

A

75

|
ENEE

S

Positive-Going Threshold Vs

!
Veg =5 vl\y\l !

H ]

w

Vr-Schmitt Trigger Threshold Voltaga—v
o

Negative-Going Threshold V7_

[

~75 -50 —25

0 25 50 75

TA—Free-Air Temperature—°C

FIGURE 4

OUTPUT PULSE WIDTH

vs
TIMING RESISTOR VALUE

100 125

(=3 I -

-5 -25 25 30 75

Ta~Free-Air Temperature—°C

FIGURE 2

tw(out)—Output Pulse Width

100 [Ta=25°C —?T?See Noie4—ﬁ-—n—-§~—‘

1 2 34

NOTE 4: These values of resistance excee
§ Data for temperatures below 0°C and al

710 20

FIGURE 6

40
RT—Timing Resistor Value-kQ

00

i25

VARIATION IN OUTPUT PULSE WIDTH

vs
SUPPLY VOLTAGE

+05 ‘—‘-s

+1.0 I

Atw{out)~Variation in Output Puise Width

tw(out) =420 ns

- evee=5v
05k Coxr=60pF
RT = 10 kQ (External
F Ta=25°C I—
10 1 L
45 475 5.0 5.25 55

VCC—Supply Voltage—V

VARIATION IN OUTPUT PULSE WIDTH

s
FREE-AIR TEMPERATURE

£ 10% T
= l , ’ L
2 Veg=5V [ ! |
5 +0.5%f— Cr=60pF ——
a i 1
g RT=10KQ | ‘ !
s
° t I -
5 ow |
2 twlout) = 420 ns
2 @Ta=25C
7 \
S _nsy J [ |
& \
3 |
< l T
-1.0% - L

-75 50 -25 0 25 50

Ta—Free-Air Temperature—"C
FIGURE 5
OUTPUT PULSE WIDTH
vs

75 100 125

cext —Timing Capacitance—F

FIGURE 7

EXTERNAL CAPACITANCE
10ms
1ms
s
bl
Z ous
3
[-N
-
§ 10 us
3
?
B 1us
L
2
100 ns
= = - . |
10 ns LJ N b i N Lol uTﬂ
70 100 10-11 10-10 10-9 10-8 10-7 10-6 10-5

d the maximum recommended for use over the full temperature range of the SN54L121,
bove 70°C are applicable for SN54121 and SN54L121.
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TYPES SN54221, SN54LS221, SN74221, SN7418221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

SNB4221, SN54LS221 . . . J OR W PACKAGE
SN74221, SN74LS221 . . . J OR N PACKAGE

SN54221, SN5418221, SN74221 and (TOP VIEW)

SN74L8221 Are Dual Versions of Highly 1Rext 1 2

Stable SN54121, SN74121 One-Shots on Veg Cor Cot 0 20, G, E, EL

a Monolithic Chip 116 15 14 13 12 1 10 9

SN54221 and SN74221 Demonstrate Q

Electrical and Switching Characteristics

That Are Virtually Identical r % o K

to the SN54121, SN74121 One-Shots

Pin-Out Is Identical to the SN54123 - O

SN74123, SN54LS123, SN74LS123

Overriding Clear Terminates é

Output Pulse 1 2 3 4 5 6 7 8

1A 1B 1 17 20 2 2Rext/ GND
CLR Cext  Cext

TYPICAL MAXIMUM

positive logic: Low input to clear resets Q low and

TYPE POWER  OUTPUTPULSE 3 high regardless of d-c levels at A
DISSIPATION  LENGTH !
or B inputs.
SN54221 130 mW 21's
SN74221 130 mW 28
SN54LS221 23 mW 495
SN74LS221 23 mW 70

description

The '221 and 'LS221 are monolithic dual multivibrators with performance characteristics virtually identical to those of
the ‘121. Each multivibrator features a negative-transition-‘triggered input and a positive-transition-triggered input either
of which can be used as an inhibit input.

Pulse triggering occurs at a particular voltage level and is not directly related to the transition time of the input pulse.
Schmitt-trigger input circuitry (TTL hysteresis) for B input allows jitter-free triggering from inputs with transition rates
as slow as 1 volt/second, providing the circuit with excellent noise immunity of typically 1.2 volts. A high immunity to
Vg noise of typically 1.5 volts is also provided by internal latching circuitry.

Once fired, the outputs are independent of further transitions of the A and B inputs and are a function of the timing
components, or the output pulses can be terminated by the overriding clear. Input pulses may be of any duration
relative to the output pulse. Output puise length may be varied from 35 nanoseconds to the maximums shown in the
above table by choosing appropriate timing components. With Rext = 2 k2 and Cext = 0, an output pulse of typically
30 nanoseconds is achieved which may be used as a d-c-triggered reset signal. Output rise and fall times are TTL
compatible and independent of pulse length. Typical triggering and clearing sequences are illustrated as a part of the
switching characteristics waveforms.

T Al

Pulse width stability is achieved through internal (E:Z:CM:)%I\IOZT:;EE)
compensation and is virtually independent of Vgg and TNPUTS SUTPUTS
temperature. In most applications, pulse stability will only be F_———__——l —
limited by the accuracy of external timing components. CLEAR /:( ':( ?_ 3
Jitter-free operation is maintained over the full temperature H X L H
and Vg ranges for more than six decades of timing X L L H
capacitance {10 pF to 10 uF) and more than one decade of L y | or
timing resistance (2 kQ to 30 k& for the SN54221, 2 kQ to i vl
40 kS for the SN74221, 2 kQ to 70 k2 for the SNB4L.S221, L H | JL W

and 2 kS to 100 kQ for the SN74LS221). Throughout these Also see description mit—cﬂ
ranges, pulse width is defined by the relationship: characteristics

twlout) = CextRext 2 ~0.7 CextRext In circuits where

pulse cutoff is not critical, timing capacitance up to 1000 uF See explanation of function tables on page a.8.
and timing resistance as low as 1.4 kS may be used. Also, the

range of jitter-free output pulse widths is extended if VCC is
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TYPES SN54221, SN541S221, SN74221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

description (continued)

held to 5volts and free-air temperature is 25°C. Duty cycles as high as 90% are achieved when using maximum
recommended RT. Higher duty cycles are available if a certain amount of pulse-width jitter is allowed.

The variance in output pulse width from device to device is typically less than £0.5% for given externat timing
components. An example of this distribution for the ‘221 is shown in Figure 2. Variations in output pulse width versus
supply voltage and temperature for the ‘221 are shown in Figure 3.and 4, respectively.

Pin assignments for these devices are identical to those of the SN54123/SN74123 or SN54LS123/SN74LS123 so that
the ‘221 or ‘L8221 can be substituted for those products in systems not using the retrigger by merely changing the
value of Rext and/or Cext.

Vee

Rext

M

ToCaxt  T0 Roxt/Coxs

Terminal Terminal
TiMING COMPONENT CONNECTIONS
schematics of inputs and outputs
221

EQUIVALENT OF EACH INPUT | TYPICAL OF ALL OUTPUTS

v -- - Vce
ce 100 Q
NOM
Beq

INPUT - n

OUTPUT
Input A: Rgq =4 k2 NOM
Input B, Clear: Req=2 k2 NOM
'Ls221
EQUIVALENT OF TYPICAL OFALL OUTPUTS
EACH INPUT
Vee ¢
- - ~———4%—VceC
25 k2 NOM $1200
¥ NOM
INPUT ) -—1"
OUTPUT
Input A: Heq =25k NOM
Input B: Req = 15.4 k2 NOM
Clear: Rgq = 12,5 k2 NOM
1076
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TYPES SN54221, SN74221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

recommended operating conditions

SNB54221

SN74221

Operating free-air temperature, T

UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 45 5 5.5 | 4.75 5 5.25| V
High-level output current, o4 —800 —800 | wA
Low-level output current, 1o 16 16 | mA
Rate of rise or fall of input pulse, dv/dt Schmitt input, B ! ! Vis
Logic input, A 1 i V/us
A or B, tw(i 50 50
Input pulse width Cloor, tw‘;vc(l;na)r) >0 20 ns
Clear-inactive-state setup time, tsy 15 15 ns
External timing resistance, Rext 14 30| 14 40| k2
External timing capacitance, Cext 0 1000 [} 1000 | uwF
Output duty cycle 2:2 ;f:( Font 2(7) g; %
—55 125 0 70| °C

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONST MIN TYPI MAX|UNIT
VT4 Positive-going threshold voltage at A input Vee =MIN 1.4 20 Vv
Vy_ Negative-going threshold voltage at A input Vee = MIN 0.8 1.4 v
VT+ Positive-going threshold voitage at B input Voo = MIN 1.55 2{ V
V1_ Negative-going threshold voltage at B input Vee = MIN 0.8 1.35 )\
VIK Input clamp voltage Voc=MIN, Ij=—-12mA -15{ V
VoH High-level output voltage Vee =MIN, gy = —800 pA 2.4 34 N
VoL Low-level output.voltage Ve =MIN, gL =16 mA 0.2 04| V
I Input current at maximum input voltage Voo = MAX, V=565V 1| mA
. ) Input A 40
hH High-level input current Voo =MAX, V=24V Input B, Clear 30 HA
[T Low-tevel input current Voo =MAX, V=04V Input A -6 mA
Input B,Clear —3.2
o SN54221 —20 —55
log  Shortcircuit output current§ Ve = MAX SN7a221 s o mA
Quiescent 26 50
Ilcc  Supply current Vee = MAX Triggered 6 P mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Tan typical valuesareat Vg =5V, Tao = 25°C.
§Not imore than one output should be shorted at a time.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETERY FROM To TEST CONDITIONS MIN TYP MAX|UNIT
{INPUT) {OUTPUT)
A Q 45 70
fPLH B ) 3% 55
A Q 50 80
WPHL B 3 Cext =80 pF, Rext=2kQ 70 o ns
tPHL Clear Q CL=150pF, 27 | ns
tPLH Clear Q L= _400 - 40 | ns
See Figure 1
and Note 2 Cext =80 pF, Rext=2k2 70 110 150
= Cext =0, Rext = 2 kQ2 20 30 50 | ns
twlout) AorB Qora c:z: =100 pF,R:::: =10k | 650 700 750
Cext= TuF, Rext=10k2 | 65 7 75| ms

“YPLH = Propagation delay time, low-to-high-level output
tpH | = Propagation delay time, high-to-low-level output
tw{out) = Output pulse width

NOTE 2: Load circuit is shown on page 3-10.
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TYPES SN541S221, SN7415221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

recommended operating conditions

SN54LS221 SN74L5221
MIN NOM MAX | MIN NOM MAX UNIT
Supply voltage, Voo 4.5 5 5.5 | 4,75 5 525! V
High-level output current, IgH —400 —400| pA
Low-level output current, I 4 8| mA
o ) Schmitt, B 1 1 V/s
Rate of rise or fall of input pulse, dv/dt —
Logic