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ﬂ TTL Data Book

Alpha-Numerical Index

DEVICE DEVICE DEVICE
PAGE NO. | PAGE NO. PAGE NO.
MIL coML MIL COML MiL COML

930 4.1 5410 7410 1-4,1-36 5446A 7446A 2-8

932 4-1 54H10 74H10 1-4,1-36 5447A 7447A 2-8

933 41 54110 74110 1-4, 1-36 541547 741547 2-8

935 4-1 541510 74LS10 1-4 1-36 5448 7448 2-8

936 41 74510 1-4,1-36 541 548 741548 2-8

937 4-1 5411 7411 1-5, 1-44 541549 741549 2-8

944 4-1 54H11 74H11 1-5, 1-44 5450 7450 1-11, 1-50

945 4-1 54111 74011 1-5, 1-44 54H50 74H50 1-11, 1-50

946 4-1 541.S11 74LS11 1-5, 1-44 5451 7451 1-12, 1-56

948 4-1 74811 1-5, 1-44 54H51 74H51 1-12, 1-566

949 4-1 541512 741812 1-5, 1-38 54151 74151 1-12, 1-566

957 4-1 5413 7413 1-5, 1-48 541551 74LS51 1-12, 1-566

958 4-1 541513 741513 1-5, 1-48 74S51 1-12, 1-56

961 4-1 5414 7414 1-6, 1-48 54H52 74H52 1-13, 1-50

962 41 541.514 741514 1-6, 1-48 5453 7453 1-13, 1-50

963 4-1 541515 741815 1-6, 1-46 54H53 74H53 1-13, 1-50

1800 41 74515 1-6, 1-46 5454 7454 1-14, 1-56

1801 4-1 5416 7416 1-8, 1-42 54H54 74H54 1-14, 1-56
2502 2502C 4-6 5417 7417 1-7,1-42 54154 74L54 1-14, 1-566
2503 2503C 4-6 5420 7420 1-7,1-36 541554 741554 1-14, 1-56
2504 2504C 4-6 54H20 74H20 1-7,1-36 54H55 74H55 1-15, 1-50
5400 7400 1-1,1-36 54120 74120 1-7,1-36 54155 74L55 1-15, 1-56
54H00 74H00 1-1, 1-36 541520 741520 1-7, 1-36 541555 74LS55 1-15,1-56
54L.00 74100 . 1-1,1-36 74520 1-7,1-36 5460 7460 1-15, 1-58
541500 74LS00 1-1,1-36 54H21 74H21 1-7,1-44 54H60 74H60 1-15, 1-59

74500 1-1,1-36 541521 741521 1-7,1-44 54H61 74H61 1-16, 1-60
5401° 7401 1-1,1-38 54H22 74H22 1-8, 1-38 54H62 74H62 1-16, 1-569
54H01 74H01 1-1,1-38 541522 741522 1-8, 1-38 74S64 1-16, 1-56
54L01 74L01 1-1,1-38 74522 1-8, 1-38 74865 1-17, 1-61
541501 741501 1-1,1-38 5423 7423 1-8, 1-50 5470 7470 "1-18, 1-62
5402 7402 1-2,1-40 5425 7425 1-8, 1-40 54H71 74H71 1-18, 1-64
54102 74L02 1-2, 1-40 5426 7426 19, 1-42 54L71 74L71 1-19, 1-66
541502 74LS02 1-2,1-40 541.26 74126 1-9, 1-42 5472 7472 1-19, 1-62

74802 1-2,1-40 541526 741526 . 19, 1-42 54H72 74H72 1-19, 1-64
5403 7403 1-2,1-38 5427 7427 19, 140 54172 74172 . 1-19, 1-66
54103 74103 1-2,1-38 541827 741527 1-9, 1-40 5473 7473 1-20, 1-62
541503 74LS03 1-2,1-38 5430 7430 1-9, 1-36 54H73 74H73 1-20, 1-64

74503 1-2,1-38 54H30 74H30 1-9, 1-36 54173 74L73 1-20, 1-66
5404 7404 1-2, 1-36 54130 74130 1-9, 1-36 541573 741873 1-20, 1-68
54H04 74H04 1-2,1-36 541530 741530 1-9, 1-36 5474 7474 1-20, 1-62
54104 74L04 1-2,1-36 74530 19, 1-36 54H74 74H74 1-20, 1-64
541504 741.504 1-2,1-36 5432 . 7432 1-10, 1-52 54174 74174 1-20, 1-66

74504 1-2, 1-36 54132 74132 1-10, 1-52 541.574 741574 1-20, 1-68
5405 7405 1-3,1-38 541532 741532 1-10, 1-52 ‘ 74574 1-20, 1-70
54H05 74HO5 1:3,1-38 5437 7437 1-10, 1-54 5475 7475 2-14
54105 74L05 1-3,1-38 541537 741837 1-10, 1-64 B54L75A 74L75A 2-14
541505 74LS05 1-3,1-38 5438 7438 1-10, 1-42 541575 741875 ° 2-14

‘ 74505 1-3,1-38 541.538 741538 1-10, 1-42 5476 7476 1-21, 1-62

5406 7406 1-3, 1-42 5440 7440 1-11, 1-54 54H76 74H76 - 1-21, 1-64
5407 7407 1-3, 1-42 54H40 74H40 1-11, 1-564 541576 741876 1-21, 1-68
5408 7408 1-4, 1-44 541540 74L540 1-11, 1-64 541577 74LS77 2-14
54H08 74H08 1-4, 1-44 745840 1-11, 1-54 54H78 74H78 1-21, 1-64
54L08 74L08 1-4,1-44 B441A 7441A 2-1 54178 74178 1-21, 1-66
541508 741508 1-4, 1-44 5442 7442 2-3 541578 741578 1-21, 1-68
5409 7409 1-4,1-46 54L42A 74L42A 2-3 5483 7483 2-17 .
54109 74L09 1-4,1-46 541.542 741542 2-3 541 S83A  74LS83A 2-17
541509 741509 5445 7445 2-6 5485 7485 221

1-4, 1-46

Note: When there are two sets of page numbers, the first designates the connection diagram. page; the second indicates electrical tables.
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ﬂ TTL Data Book

Alpha-Numerical Index

. 745138

7418367

DEVICE : DEVICE DEVICE ,
: PAGE NO. PAGE NO. PAGE NO.
MIL coML mIL COML ML comL
54185 74185 221 5415139  74LS139 246 54182 74182 2113
541885 741585 221 745139 246 745182 2113
5486 7486 1-22,1-72 745140 129,1-54 | 54184 74184 2116
54186 74186 122,172 |- 54141 74141 21 54185A  74185A 2116
541586  74LS86 122,172 | 54145 74145 26 54187 74187 2122
74586 122,172 | 54147 74147 249 54L187A  74L187A 2122
5488 7488 2:25 54148 74148 249 545189 745189 2125
5489 7489 . 228 54150 74150 1253 54190 74190 2128
54L89A  74L89A 289 54151A  74151A 2:53 54LS190  74LS190°  2-128
5490A  7490A 2:30 54LS151  74LS151  2.53 54191 74191 2128
54190 74190 230 745151 2:53 54LS191  74LS191 2128
540890  74LS90 2:30 54153 74153 2:57 54192 74192 2133
5491A 7491A 234 541S153. 7415153  2.67 540192 740192 2133
54191 74L91 2:34 745153 2:57 B54LS192  74LS192 2133
5492A  7492A 230 54154 74154 2:60 54193 74193 2133
541592 741892 2:30 54L154A  74L154A  2-60 54L193  74L193 2133
5493A 7493A 2:30 5415154  74LS154  2-60 54LS193  74LS193 2133
54193 74193 2:30 54155 74155 263 54194 74194 2140
54LS93  74LS93 2:30 5415155  74LS155  2.63 54LS194A 74LS194A  2-140
5495 7495 236 54156 74156 263 745194 2140
54195 74195 2:36 5415156 74LS156  2-63 54195 74195 2-144
5418958  74LS95B  2-36 54157 74157 2-66 54LS195A 74LS195A  2-144
5496 7496 2:39 54L157A  74L157A  2-66 745195 2-144
541596 741596 2:39 54LS157  74LS157  2:66 54196 74196 2101
54198 74198 242 748157 2-66 545196  74LS196  2-101
54H103  74H103 123,174 | 54LS158 - 74LS158  2-66 54197 74197 2-101
54H106  74H106 1-23,1-74 748158 2-66 54LS197  74LS197  2:101
54107 74107 123,1-62 | 54160A  74160A 270 54198 74198 2-148
5408107  74LS107  1-23,168 | 54LS160 74LS160 270 54199 74199 2148
54H108  74H108 124,174 | 54161A  74161A 270 545200 745200 2154
54109 74109 124,162 | 54LS161  74LS161 270 545206 745206 2157
5418100  74LS109 124,168 | 54162A  74162A 2:70' 5415221 7418221 1-30, 1-76
548112 7418112 1-24,168 | 54LS162 74LS162 270 54251 . 74251 2160
: 748112 124,170 | 54163A  74163A 270 54LS251  74LS251  2-160
5415113  74LS113  1-25,1-68 | 54LS163  74LS163 270 748251 2-160
: 748113 1:25,1.70 | 54164 74164 276 541253  74LS253  2-163
5415114  74LS114  1-25,168 | 54L164A  74L164A 276 748253 2-163
745114 1-25,1-70 | 54LS164 7415164  2.76 54LS257 7418257  2-165
54121 74121 126,176 | 54165 741665 279 , 745257 2-165
5418122  74LS122  1-26,1-78 | 54L165A 74L165A 279 54.S258  74LS258  2-165
54123 74123 1-26,1.78 | 54166 74166 2:82 748258 2-165
54L123A  74L123A  1-26,1-78 | 5415168  74LS168  2.85 745260 1-31, 1440
5418123 7418123 1-26,1-78 | 54LS169 74LS169 285 5415266  74LS266  1-31,1-84
5415124 7418124 244 74170 291 5418279  74LS279  2-168
54125 74125 127,180 | 54LS170  74LS170 291 745280 2:170
54LS125  74LS125  1-27,1:80 | 54173 74173 2:96 745281 2173
54126 74126 1-27,1-80 | 54LS173  74LS173 296 . 5415283 = 74LS283  2-17
5415126  74LS126  1-27,1-80 | 54174 74174 2.98 545287 745287 2177
54132 74132 127,148 | 5418174 7418174  2.98 545289 745289 2179
5418132 7418132  1-27,1-48 745174 2.98 54LS295A 74LS295A  2-182
748133 1-28,136 | 54175 74175 298 545298 7415298  2-184
745134 128,1-80 | 54LS175 7418175 298 54365 74365 1-32,1-86
745135 1-28,1-82 745175 2:98 54LS365  74LS365  1-32,1-86
548136  74LS136  1-29,1-84 | 54176 74176 2-101 54366 74366 1-32,1-86
745136 1-20,1-84 | 54177 74177 2-101 54LS366- 74LS366  1-32,1-86
5418138  74LS138 246 54180 74180 2105 54367 74367 1-32,1-86
246 54181 74181 2107 5415367 1-32, 1-86

Note: When there are two sets of page numbers, the first designates the connection diagram page; the second indicates electrical tables. )
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%% TTL Data Book

Alpha-Numerical Index

DEVICE

DEVICE

DEVICE

PAGE NO. PAGE NO. PAGE NO.
MIL COML MIL COML ML comL

54368 74368 1-33, 1-86 7551 8551 3-62 9006C 415
541.5368 7415368 1-33, 1-86 75L51 85L51 3-62 9008C 4.15
5415374  74LS374 2-187 75652 85652 3-64 9009C 4-15
5415386 7415386 1-34,1-72 75L52 85L52 3-64 9012C 415
545387 745387 2-177 7553 8553 3-70 9016C 415
5418395  74LS395 2-189 7554 8554 3-64 9024 8024 417
54LS670  74LS670 2-191 75L54 85L54 3-64 9093 4

80L06 31 7555 8555 3-72 9094 41
7090 8090 33 7556 8556 3-72 9097 41
7091 8091 33 7560 8560 3-76 9099 441
7092 8092 33 75L60 85L60 3-76 9300 8300 419
7093 8093 35 7563 8563 3-76 9301 8301 4.22
7094 8094 35 75L63 85L63 3-76 9309 8309 4-24
7095 8095 3-7 75568 85568 3-82 9310 8310 4-27
70L95 80L95 37 7570 8570 3-86 9311 8311 4-33
7096 8096 3.7 7573 8573 3-89 9312 8312 4-24
70L96 80L96 3.7 7574 8574 3-92 9316 8316 4-27
7097 8097 37 7575 8575 3-95 9318 8318 4-36
70L97 80L97 37 7576 8576 3-95 9322 8322 4-38
7098 8098 .37 7577 8577 3-101 9334 8334 4-40
70L98 80L98 3.7 7578 8578’ 3-104 9601 8601 443
7099 8099 39 8581 3-107 9602 8602 4-46
7121 8121 3-11 7590 8590 3-110
71022 81L22 313 7595 8595 3-113
7123 8123 313 7596 8596 3-116
71L23 81L23 313 7597 8597 3-119
7130 8130 317 7598 8598 3-122
7131 8131 319 7599 8599 3-127
7136 8136 3-19 7613 8613 3-40
7160 8160 317 76L13 86L13 3-40
71LS95  81LS95 3-21 76L24 86L24 3-131
71LS96 81LS96 3-21 76L25 86L25 3-134
71LS97 81LS97 3-21 76L70 86L70 © 3-86
710898 81L598 3-21 76L75 86L75 3-137
7200 8200 3-23 76L76 86L76 3-137
7210 8210 325 7678 8678 3-140
7211 8211 3-25 7679 8679 3-140
7214 8214 3-28 76L90 86L90 3-110
7219 8219 3-28 76L93 86L93 3-142
7220 8220 3-32 76L97 - 86L97 3-144
7223 8223 335 76L99 86L99 3-148
7230 8230 3-37 7795 8795 3-113
7280 8280 4-11 7796 8796 3-116
7281 8281 4-11 7853 8853 3-151
7288 8288 411 7875A 8875A 3-154
7290 8290 4-11 78758 88758 3-154
7291 8291 4-11 8898 3-156
7511 8511 3-40 8899 3-156
75L11 85L11 3-40 7280 8280 4-11
7512 8512 3-40 7281 8281 4-11
75L12 85L12 3-40 7288 8288 411
7520 8520 3-44 7290 8290 4-11

8531 3-49 7291 8291 411
7542 8542 3-52 9002C 4-15
7544 8544 3-54 9003C 415
7546 8546 3-56 9004C 4-15

85550 3-60 9005C

4-15

Note: When there are two sets of page numbers, the first designates the connection diagram page; the second indicates electrical tables.
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54/74 SS1-SECTION 1

DM5400/DM7400 Quad 2-InpUut NAND Gates. . . . . .. ittt ittt e et et e e e e e e e 1-1,1-36
DM54H00/DM74H00 Quad 2-Input NAND Gates. . . . . . vttt ettt e i e et et et e e s 1-1, 1-36
DM541L.00/DM74L00 Quad 2-Input NAND Gates. . . .. v v vttt it e et e et e et e e 1-1,1-36
DM54L.S00/DM74LS00 Quad 2-Input NAND Gates . . . ..o v ittt ettt et ettt et et e e 1-1,1-36
DM74S00 Quad 2-InpUt NAND Gates . . .. .ot i ittt et et e e e et e e e e e e e e 1-1,1-36
DM5401/DM7401 Quad 2-Input NAND Gates with Open-Collector QUtPUTS . . . . . o v i v vt i it e i e e et 1-1, 1-38
DM54H01/DM74H01 Quad 2-input NAND Gates with Open-Collector Outputs. . . . .. . ... it 1-1,1-38
DM54L01/DM74L01 Quad 2-Input NAND Gates with Open-Collector Qutputs . . . . . ..o vv v in e 1-1,1-38
DM54L.S01/DM74LS01 Quad 2-Input NAND Gates with Open-Collector Qutputs . . . ... oo vt vn e e eenn.. 1-1, 1-38
DM5402/DM7402 Quad 2-Input NOR Gates . . . . .o ittt et et e et et et et e e e 1-2, 1-40
DM541L.02/DM74L02 Quad 2-InpUut NOR Gates . . . . . v vttt et e et e et et et e e e e e e e 1-2,1-40
DM54L.S02/DM74L.S02 Quad 2-INput NOR Gates . . . . .. v vttt ittt e et et ettt ettt et 1-2,1-40
DM74S02 Quad 2-InpUut NOR Gates. . . . .o ot ittt e e i e ettt et et et e e et e e e e 1-2, 1-40
DM5403/DM7403 Quad 2-Input NAND Gates with Open-Collector Qutputs. . . . . oo oo i i i e it e e 1-2, 1-38
DM541L03/DM741L03 Quad 2-Input NAND Gates with Open-Collector Qutputs . . . . ... ...... ... ... >, 1-2,1-38
DM54L.S03/DM74LS03 Quad 2-Input NAND Gates with Open-Collector Outputs . .. ... ... e R, 1-2,1-38
DM74S03 Quad 2-Input NAND Gates with Open-Collector QULPUTS. . . . . o ottt et et et e e e e e 1-2,1-38
DMBA04/DMT404 Hex InVerters . . . . o vt ittt it ettt e e et et e e e e e e 1-2,1-36
DMB4HO04/DM74HO4 Hex INVEIters. . . . oo vttt it ettt et e it e et e e .. 1-2,1-36
DMB4L04/DM74L04 Hex INVerters . . . . ..o vttt e et e it et ettt e et et e et et e et e, 1-2,1-36
DMB4ALS04/DMT7ALS04 HEX INVEITEIS « v o v v v e e e e e e e e e e e e e e e e e e e e 1-2,1-36
DM74S04 Hex INVeIterS. & . . ot ittt et e et et et e e e e e e e e e e e e e e e 1-2,1-36
DM5405/DM7405 Hex Inverters with Open-Collector QUtputs . . . . . ..ottt i i it e e et e e e e e e n s 1-3, 1-38
DM54H05/DM74H05 Hex Inverters with Open-Collector QUtpULS. . . . . . oo it et e it et i e e eeenn s 1-3, 1-38
DM541L05/DM74L05 Hex Inverters with Open-Collector Qutputs . . . . . . .. .. .. .. ...t 1-3, 1-38
DM54LS05/DM74LS05 Hex Inverters with Open-Collector Qutputs . . . . .. . ittt ittt e e i e 1-3,1-38
DM74S05 Hex Inverters with Open-Collector QUtpULS. . . . . . .. ittt i e et e et et et e i e 1-3, 1-38
DM5406/DM7406 Hex Buffers with Open-Collector High-Voltage Qutputs . . . . .. . .. ..ottt ii e 1-3, 1-42
DM5407/DM7407 Hex Buffers with Open-Collector High-Voltage Qutputs . . . . . . . . oo o vttt e it i ie e n e et 1-3, 1-42
DM5408/DM7408 Quad 2-InpUut AND GateS . . . . oo vt ettt ettt e et e e 1-4,1-44
DMB54H08/DM74H08 Quad 2-Input AND Gates. . . . . ..ottt it e ettt et e s 14, 1-44
DM541.08/DM74L08 Quad 2-Input AND Gates . . . . .. v vttt ittt ettt e e e e 1-4, 1-44
DM54LS08/DM74LS08 Quad 2-Input AND Gates . . .. . oo vttt et ettt et et it s 1-4, 1-44
DM5409/DM7409 Quad 2-Input AND Gates with Open-Collector QUtpULS . . . . . . . .ottt i i e e e e e n s 1-4,1-46
DM541.09/DM741L09 Quad 2-input AND Gates with Open-Collector Qutputs . . .. .. ... ..ot nennn. 14,146
DM541L.S09/DM74LS09 Quad 2-Input AND Gates with Open-Collector Qutputs . . ... ... .. cvvivvnennnn.n 14, 1-46
DM5410/DM7410 Triple 3-Input NAND Gates . . .. ... ... v ivivinnennnnn. e e e e 1-4,1-36
DM54H10/DM74H10 Triple 3-Input NAND Gates . . .. ............... e 1-4,1-36
DM54L10/DM74L10 Triple 3-Input NAND Gates . . . . ...t i ettt ettt et e et e e e e eene e 1-4, 1-36
DM54LS10/DM74LS10 Triple 3-Input NAND Gates. . . . . v v v 'ttt et ittt it e et e it e v e 1-4,1-36
DM74S10 Triple 3-InpUut NAND Gates . . . . . oottt it ettt ettt e e it e et e et e e e e e e 1-4,1-36
DM5411/DM7411 Triple 3-Input AND Gates. . . ..o vttt ittt et it et it et et e 1-5, 1-44
DM54H11/DM74H11 Triple 3-Input AND Gates . . . . o v o vttt e et et it et e e e e et e e e e 1-5, 1-44
DM54L.11/DM74L11 Triple 3-Input AND Gates . . .. ...... e S 1-5, 1-44
DMB54LS11/DM74LS11 Triple 3-Input AND Gates. & . . o i vttt it ittt ettt ettt e it ettt e et e 1-5, 1-44
DM74S11 Triple 3-Input AND . Gates . . . . .o v vt vttt ittt e et e et e e e e 1-5, 1-44
DM541L.S12/DM74LS12 Triple 3-Input NAND Gates with Open-Collector Qutputs. . . .. . .. oo vttt e v ns 1-5, 1-38
DM5413/DM7413 Dual 4-Input NAND Schmitt Triggers . . . . . oo vt vttt it ettt ettt e et e 1-5, 1-48
DM54LS13/DM74LS13 Dual 4-Input NAND SChmitt TFHGGErs . . . o . oot e et et et et et e e e e e e 1-5,1-48

DM5414/DM7414 Hex SChmitt Triggers. . . . v v vt ettt ettt e it e et et e e ettt ettt et e neas 1-6, 1-48

Note: When there are two sets of page.numbers, the first designates the connection diagram page; the second indicates electrical tables.
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%% TTL Data Book - Table of Contents
DMBALS14/DM74LS14 Hex SChMitt TrGUErS . o « v v v v vt ettt et e e ettt e e e et i e e s 1-6, 1:48
DM54LS1 5/DM74LS15 Triple 3-Input AND Gates with Open-Collector Outputs . . ... ...... N e 1-6, 1-46
DM74S15 Triple 3-Input AND Gates with Open-Collector Qutputs . . . .. ... ...ttt i e i 1-6, 1-46
DM5416/DM7416 Hex Buffers with Open-Collector High-Voltage Qutputs . . . . ... ..o ittt in v n.n .. 16,142
DM5417/DM7417 Hex Buffers with Open-Collector High-Voltage Outputs . . . . .. ... ........ e e 1-7, 1-42
DM5420/DM7420 Dual 4-Input NAND Gates . . . v v v vt o et ettt it e et e et e et e ettt e e e - 1-7,1-36
DM54H20/DM74H20 Dual 4-Input NAND Gates . . . v v vt vttt e et e e it e e et eeann, 1-7,1-36
- DM54L20/DM74L20 Dual 4-Input NAND Gates ........ e e e e e e e i 1-7,1-36
DM54L.520/DM74LS20 Dual 4-Input NAND Gates. . . . . o oo vttt i et sttt ettt e et ian e e 1-7,1-36
DM74520 Dual 4-Input NAND Gates. . . .. ot v et ettt et e e e eia e eee e e e 1-7,1-36
DM54H21/DM74H21 Dual 4-Input AND Gates . . .. ......cvviinennn.. e e e e e 1-7, 1-44
'DM54L.S21/DM74LS21 Dual 4-Input AND Gates. . . .. . v i i ittt it ie e ieeannens e 1-7, 1-44
DM54H22/DM74H22 Dual 4-Input NAND Gates with Open-Collector Qutputs . . ... ... ... .......... ... 18,138
DM54L.522/DM74LS22 Dual 4-Input NAND Gates with Open-Collector Outputs. . . . . e e .. 18,138
DM74S822 Dual 4-Input NAND Gates with Open-Collector Qutputs . . . . ... ..o v.. e e 1-8, 1-38
DM5423/DM7423 Expandable Dual 4-Input NOR Gates . . .. ........ T ettt 1-8, 1-50
DM5425/DM7425 Dual 4-Input NOR Gates . . . . oot v ettt et ettt e e e ettt e e e ettt e e 1-8, 1-40
DM5426/DM7426 Quad 2-Input High-Voltage NAND Gates. . . . . e e 1-9, 1-42
DM541.26/DM74L26 Quad 2-Input High-Voltage NAND Gates. . . . ... venvi i e eie e e 1-9, 1-42
DM54L.S26/DM74LS26 Quad 2-Input High-Voltage NAND Gates . . .. ..o o e e e o L. 19,142
DM5427/DM7427 Triple 3-Input NOR Gates. . . . . . B e e e e e 19, 1-40
DMB54L.527/DM74LS27 Triple 3-Input NOR Gates. . . . .o oot ettt et e et e “... 19,140
DM5430/DM7430 8-Input NAND Gates. . . . ..o v vt v i oo it e e ieeas e e 1.9, 1-36
DMB4H30/DM74H30 8-Input NAND Gates. . . . o v vttt e ettt et e tie et e e it e et e it eennnns e, 19,1-36
DM54L.30/DM74L30 8-Input NAND Gates. . . . .o v i o e e eeeeeeian g 1-9, 1-36.
DM541L.S30/DM74LS30 8-Input NAND Gates . . . ... .. e e e e 1-9, 1-36
.DM74S30 8-Input NAND Gates .. .........oovniineunnnnennnnnn. e eeieeneia... 19,136
DM5432/DM7432 Quad 2-Input OR Gates . . . .« v v v v e vttt e ee e e e ey e .. 1410, 1-52
DM541.32/DM74L32 Quad 2-Input OR Gates . . . .......... e e e e ...-1410,1-52
DM541.S32/DM74LS832 Quad 2-Input OR GaLES . . . v v v v vttt it ettt et et e e e . 1-10, 1-62
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DM5451/DM7451 Dual 2-Wide 2-Input AND-OR-INVERT Gates . ... .. e e e e 1-12, 1-56
DM54H51/DM74H51 Dual 2-Wide 2-Input AND-OR-INVERT Gates . . . ... ......ovuun.. e PP 1-12, 1-56
DM54L51/DM74L51 Dual 2-Wide 2-Input AND-OR-INVERT Gates . .. .. ..... T e e . 1-12,1-56
DM54LS51/DM74LS51 Dual 2-Wide 2-Input AND-OR-INVERT Gates. . ... ......ovvuninn e 1-12, 1-56
DM74S51 Dual 2-Wide 2-input AND-OR-INVERT Gates. . . ... ...... e e e e i v 1-12,1-56
DMB54H52/DM74H52 Expandable 4-Wide AND-OR Gates . . . . ... ovvvn e s e 1-13, 1-50
DM5453/DM7453 Expandable 4-Wide AND-OR-INVERT Gates . . ........ e e e e e, .. 113,150 -
DM54H53/DM74H53 Expandable 4-Wide AND-OR-INVERT Gates. . .o F 1-13, 1-50
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DM54H54/DM74H54 4-Wide AND-OR-INVERT Gates . . . . oo vttt i iiie et eieneeenn P 1-14, 1-56
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DM54L55/DM74L55 2-Wide 4-Input AND-OR-INVERT Gates. .. ........ PR i e e e 1-15,1-56
DM541.S55/DM741L.S55 2-Wide 4-Input AND-OR-INVERT Gates . . . . oo v in v it i iie et e eiiaeeeer s 1-15, 1-56
DM5460/DM7460 Dual 4-Input Expanders . . . .. .. ... vt in e it et e e e - 1-15, 1-58
DM54H60/DM74H60 Dual 4-Input Expanders. . . . . . . e e e [ 1-15, 1-69.
DM54H61/DM74H61 Triple 3-Input Expanders. . ... .. ... e e e b e P ... 1416, 1-60
DM54H62/DM74H62 4-Wide AND-OR EXPanders . . . . .o v oot i ie it ie e in e I B2 1-59

Note: When there are two sets of page numbers, the first designates the connection diagram page; the second indicates electrical tables.
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DM5472/DM7472 AND-Gated J-K Master-Slave Flip-Flops with Presetand Clear. . .. .................... 1-19, 1-62
DM54H72/DM74H72 AND-Gated J-K Master-Slave Flip-Flops with Presetand Clear. . . ... ................ 1-19, 1-64
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DM54H74/DM74H74 Dual D Positive-Edge-Triggered Flip-Flops with Presetand Clear . . ... ............... 1-20, 1-64
DM54L74/DM74L74 Dual D Positive-Edge-Triggered Flip-Flops with Presetand Clear . ... ................ 1-20, 1-66
DM54L.S74/DM74LS74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear. . . . . . e 1-20, 1-68
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DM54H76/DM74H76 Dual J-K Flip-Flops with Presetand Clear . . . . .. .. ... . . ittt it i e 1-21, 1-64
DM54LS76/DM74L.S76 Dual J-K Flip-Flops with Preset and Clear. . . ... .. e 1-21, 1-68
DM54H78/DM74H78 Dual J-K Flip-Flops with Preset, Common Clear and Common Clock . . . .. ............ 1-21, 1-64
DM54L78/DM74L78 Dual J-K Flip-Flops with Preset, Common Clear and Common Clock . ............... .. 1-21,1-66,
DM54LS78/DM74LS78 Dual J-K Flip-Flops with Preset, Common Clear and Common Clock. . . . .. .......... 1-21, 1-68
DM5486/DM7486 Quad EXCLUSIVE-OR Gates . . . . o vt i it ettt et it e ettt a e 1-22,1-72
DM54L86/DM74L86 Quad EXCLUSIVE-OR Gates . . ... ... . ittt it 1-22,1-72
DM54L.S86/DM74LS86 Quad EXCLUSIVE-OR Gates. . . . .. oo vt ittt et it ie e it et e ieae e 1-22,1-72
DM74S86 Quad EXCLUSIVE-OR Gates. . . . .ottt ettt ittt e ettt et e e ettt e e e 1-22,1-72
DM54H103/DM74H103 Dual J-K Negative-Edge-Triggered Flip-Flopswith Clear . . . .. ................... 1-23, 1-74
DM54H106/DM74H106 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear. . . .. ... e 1-23,1-74
DM54107/DM74107 Dual J-K Master-Slave Flip-Flopswith Clear . . . .. ... ...t ... 1-23,1-62
DM54LS107/DM74LS107 Dual J-K Master-Slave Flip-Flops with Clear . . . . .. oo ot i i e e e e et e a e 1-23, 1-68
DM54H108/DM74H108 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear,

and Common ClOCK . . . . v ot e e e e 1-24,1-74
DM54109/DM74109 Dual J-K Positive-Edge-Triggered Flip-Flops with Presetand Clear. . . . .. ........ou.u.. 1-24, 1-62
DM54L.S109/DM74LS109 Dual J-K Positive-Edge-Triggered Flip-Flops with Presetand Clear. ... ............ 1-24,1-68
DM541.S112/DM74LS112 Dual J-K Negative-Edge-Triggered Flip-Flops with Presetand Clear . .. ............ 1-24, 1-68
DM74S112 Dual J-K Negative-Edge-Triggered Flip-Flops with Presetand Clear . ... ..................... 1-24,1-70
DM54LS113/DM74LS113 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset. . . ... ................ 1-25, 1-68
DM74S113 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset . . . .. ... ... it 1-25,1-70
DM541L.S114/DM74LS114 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear,

and Common CloCK . . . . oot e e e R 1-25, 1-68
DM74S114 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, and Common Clock . .. . ... 1-25, 1-70
DMBA121/DMT74121 ONE SNOTS &+ . v o v vt e et e e et et et et et e e e e e e e e e e 1-26, 1-76
DM54LS122/DM74LS122 Retriggerable One Shotswith Clear . . . . ... ..o i iitii e einnennn PN 1-26, 1-78
DM54123/DM74123 Dual Retriggerable One Shotswith Clear ... ................. e 1-26, 1-78
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DM54125/DM74125 TRI-STATE Quad Buffers. ... ... .. S 1-27, 1-80
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DM54132/DM74132 Quad 2-Input NAND Schmitt Triggers. .« .« oot i ettt et e e iee e 1-27,1-48
DM541.S132/DM74LS132 Quad 2-Input NAND Schmitt Triggers . . . . . ......... TP 1-27,1-48
DM74S5133 13-Input NAND Gates. . . . o vt vttt e et e e et ettt et e et e e 1-28, 1-36
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DM74S140 Dual 50-Ohm Line Drive(s ................................. e e e e 1-29, 1-564

Note: When there are two sets of page numbers, the first designates the connection diagram page; the second indicates electrical tables.
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" TRI-STATE Selection Guide
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DM545200/DM74S200
DM54251/DM74251
DM541L.5251/DM74LS251
DM745251
DM54L.S253/DM741.S253
DM745253
DM54LS257/DM741L.S257
DM748257
DM54L.S258/DM74L.S258
DM74S258
DM54S287/DM745287

DM54LS295A/DM741.S295A

DM54365/DM74365 °
DM541.S365/DM741L.S365
DM54366/DM74366
DM541.5366/DM74L.S366
DM54367/DM74367
DM541L.S367/DM74L.S367
DM54368/DM74368
DM541L.S368/DM741.S368
DM54L.S374/DM74LS374
DM54L.S395/DM74LS395
DM54L.S670/DM74L.S670
DM7093/DM8093
DM7094/DM8094
DM7095/DM8095
DM70L95/DM80L95
DM7096/DM8096
DM70L96/DM80L96
DM7097/DM8097
DM70L97/DM80L97
DM7098/DM8098
DM70L98/DM80L98
DM7099/DM8099
DM7121/DM8121
DM7123/DM8123
DM71L23/DM81L23
DM71LS95/DM81LS95
DM71LS96/DM81L.S96
DM71LS97/DM81LS97
DM71LS98/DM81L.S98
DM7214/DM8214
DM7219/DM8219

, DM7230/DM8230
DM8531
DM7542/DM8542
DM7544/DM8544
DM7546/DM8546
DM7551/DM8551
DM75L51/DM85L51
DM7552/DM8552

PAGE
DI%SCRIPTION . NO..
TRI-SSTATE Quad Buffers. . .. i .'ene e iiniinieee e, R I 1-80
TRI-STATE Quad Buffers. . .. .......covviieunnn.. BN R, 1-80
TRI-STATE Quad Buffers. . ....... e e e, 1480
TRISSTATE Quad Buffers. . . .. ..o vvie ettt ieeaien e 1-80
TRI-SSTATE 12-Input NAND Gates. . . .o v v vttt it i ettt e it e et eeenenn 1-80
TRI-STATE Quad D Registers . .. .. ............. A 296
TRI-STATE Quad D Registers. . . ... ov vt iin e iie e eineeed e enan I 2-96
TRI-STATE 64-Bit Read/Write Memories. . . ... ..., 2125
TRI-STATE 256-Bit Read/Write MemoOries. . : . ... vv v v vt ie et eenn e e 2-154
TRI-STATE Data Selectors/Multiplexers . . . . .. .. ..ot iieenneenneennn. 2-160
TRI-STATE Data Selectors/MultipleXers . . . . v v v v vttt it ettt ee e ienn 24160
TRI-STATE Data Selectors/Multiplexers . . . .. .......cvtiunennn. e .. 2-160
TRI-STATE Data Selectors/MultipleXers . ... . ..o vttt ittt ettt e e enennnn 2-163
TRI-STATE Data Selectors/MultiplexXers . . . ... ....ovuurennneensnn. ... 24163
TRI-STATE Quad 2-Data Selectors/Multiplexers. . . .. ... ... ieunennnn... ' 2-165
TRI-STATE Quad 2-Data Selectors/Multiplexers. . . . .. ...t enan. 2-165
TRI-STATE Quad 2-Data Selectors/Multiplexers. . . . . ... .o it in .. 2-165
TRI-STATE Quad 2-Data Selectors/Multiplexers. . .. ....... e L 2-165
TRI-STATE 1024-Bit Programmable Read Only Memories . . ... .............. 2-177
TRI-STATE 4-Bit Parallel Access Shift Registers . . . .. ..................... 12182
TRISTATE Hex Buffers. . . . .. oottt it e it et et e e e ene e 1-86
TRISSTATE Hex Buffers. . .. .. .o i e e e e e e e 1-86
TRISSTATE Hex Buffers. . . . ..o i i e e e 1-86
TRISSTATE Hex Buffers. . . . .. .. i e e e e e ie e 1-86
TRISSTATE Hex Buffers. . . .. oo vt i it e e e i 1-86
TRISTATE Hex Buffers. . .. ..o e e e i e e e e 1-86
TRI-SSTATE Hex Buffers. .. . .. .ot i i e e et e e e e e 1-86
TRISSTATE Hex Buffers. . .. .. .. it e i e e e 1-86
TRISSTATE Octal D Flip-FIops . . . . . . ot e e e e e et 2-187
TRI-STATE 4-Bit Cascadable Shift Registers . . .. ............ ... uou... 2-189
TRI-STATE 4 By 4 Register Files. .« . .................... e 2-191
TRI-SSTATE, Quad Butfers. . . .. oo vttt ittt e ettt et e e i 35
TRI-SSTATE Quad Buffers. . . ... . . i i i ie e 3-5
TRISSTATE Hex Buffers. . . . ..o i ettt et e et 3-7
TRI-STATE Hex Buffers. . . ............... e e e 3-7
TRI-SSTATE Hex Buffers. . .. ........couuuenn... e as e 37
TRI-STATE Hex Buffers. . . . . L 37
TRISSTATE Hex BUFfers. . .. .o vt it e et e e it aas 37
TRI-STATE Hex Buffers. . .. ............. e e e e e e . 3-7
TRISTATE Hex BUFfers. . . . ettt ittt et eee i e e 37
TRI-SSTATE Hex Buffers. . . . .. ... i i i i i i e it 37
TRI-STATE Quad 2-Input NAND Buffers . .. .............o.... e 39
TRI-STATE Data Selectors/MUultiplexXers . . . . .o vvv v v e e e et ineeeeenn 3-1
TRI-STATE Quad 2-Input Data Selectors/Multiplexers. . PO R R . 3-13
TRI-STATE Quad 2-Input Data Selectors/Multiplexers. . . . ... .. .....c.0ouun.. 3-13
TRI-STATE Octal Buffers. . . ... ...t i i i 3-21
TRI-STATE Octal Buffers. . . . ... ... i i ean e 3-21
TRI-SSTATE Octal Buffers. . . ... ...ttt ittt e it ie e 3-21
TRISSTATE Octal Buffers. . . .. ..ot ittt et e e e i e aan e 3-21 .
TRI-STATE Data Selectors/Multiplexers . .. ...... e e e e e 3-28
TRI-STATE Data Selectors/MultipleXers . . . .. v v v en et i e nennnn 3-28
TRI-STATE Dual 2/4 Demultiplexers . . ... .. .. e e 337
TRI-STATE 16K Read Only Memories . . . ..o v et e it e iie i niannnn 3-49
TRI-STATE Quad I/O Registers. . . v oo v e i ittt iiiiiiee i i © 352
TRI-STATE Quad Switch Debouncer . . . ... ... ittt iiannn 3-54
TRI-STATE 8-Bit Universal I/O Shift Registers. . . . ... ... ..o tiuuennennnnnn 3-56
TRI-SSTATE4-Bit D Type Registers . . . ... ouvn e i e et iiin e enennns 3-62
TRI-STATE 4-Bit D Type Registers . ... ....ouuuuiennnennnnnns e . 3-62
TRI-STATE Synchronous Counters/Latches. . ... ...................... .. 364
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DEVICE NO. DESCRIPTION P:(OSE
DM75L52/DM85L52 TRI-STATE Synchronous Counters/Latches. . . . ... .. e e e 3-64
DM7553/DM8553 TRISTATE8-BitLatches. . . . ... ...ttt e 3-70
DM7554/DM8554 TRI-STATE Synchronous Counters/Latches. . . . .. ... ..o uuen v nnennn 3-64
DM75L54/DM85L54 TRI-STATE Synchronous Counters/Latches. . . ... .........uoviuiuneennnnn. 3-64
DM7555/DM8555 TRI-STATE Programmable Decode COUNTErS . . . . . ..o v e it iie e en 3-72
DM7556/DM8556 TRI-STATE Programmable Binary Counters. . . . ... .. ... .. uunennnn. 3-72
DM7574/DM8574 TRI-STATE 1024-Bit Field Programmable Read Only Memories . ... ........... 3-92
DM7578/DM8578 TRI-STATE 256-Bit Programmable Read Only Memories . . . . ... ............. 3-104
DM8581 TRI-STATE 16k Read Only Memories. . . .. ... .. ... ...t 3-107
DM7596/DM8596 TRI-STATE 4096-Bit Read Only Memories . . ... ... . .uii i iie ... 3-116
DM7597/DM8597 TRI-STATE 1024-Bit Read Only Memories . . . .. ... . ouin e, 3-119
DM7598/DM8598 TRI-STATE 256-Bit Read Only Memories . . .. .. ... ... ... ... .uiuine.... 3-122
DM7599/DM8599 TRI-STATE 64-Bit Random Access Memories. . . . .. ..........uueeuennnn.. 3-127
DM76L24/DM86L24 TRI-STATE Magnitude Comparators with A Almost Equal B. . . ............... 3-131
DM76L25/DM86L25 TRI-STATE 7-Segmentto BCD Decoders. . . . . .. .. ...t ininen .. 3-134
DM76L97/DM86L97 TRI-STATE 1024-Bit Read Only Memories . . . .. .. ..ottt 3-144
DM761.99/DM86L99 TRI-STATE 64-Bit Random Access Memories. . . . .. ... ... uu e, . 3-148
DM7796/DM8796 TRI-STATE 4096-Bit Read Only Memories . . ... ...ttt 3-116
DM7875A/DM8875A TRI-STATE 4-Bit Parallel Binary Multipliers. . . . ... ... ... ... .......... 3-154
DM7875B/DM8875B TRI-STATE 4-Bit Parallel Binary Multipliers. . ... ... .. ... ... ........... 3-154
DM8898 TRI-STATE BCD to Binary Converters . . .. /. ..ot ittt it i e e e eee e 3-156
DM8899 TRI-STATE BCD to Binary to BCD Converters. . . .. .. .. v i i e 3-156
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TTL Families Comparison Guide

DM54/74 DMS54H/74H DM54L/74L DM54LS/74LS DM548/74S
PARAMETER(1) 00 HO00 LOO LS00 S00 UNITS
MIN TYP MAX | MIN TYP MAX | MIN ‘TYP MAX MIN  TYP MAX MIN TYP MAX
lon | High Level Output Current —400 -500 —200 —400 =1000 | uwA
Vou| High Level Output DMse 24@ 24 @ 24@ 25@ 25@
Voltage 400uA 500uA 200uA 400uA 1000uA v
DM74 24@ 24@ 24@ 27@ 27@
400pA 500uA 200uA 400pA 1000uA
loL | Low Level Output | DM54 16 20 2 4 20 A
Current DM74 16 20 36 8 20 | ™
Voo | Low Level Output DMss 04@ o4e@ o3e o4e@ 0.5@
Voltage 16 mA 20 mA 2mA 4 mA 20 mA v
. .4 . .
DM74 o4@ o4@ o4e@ 05@ 0s5@
16 mA 20 mA 3.6 mA 8mA 20 mA
liy | High Level Input Current 40 50 @ 10e 20e 50@ A
24v 24V 24v 27v 2v | *#
he Low Level Input Current -16@ -20@ -0.18@ —036@ -20@ A
m.
04v 04V N 0.3V 04v 0.5V
los | Short Circuit Output Current| —20 -55 -40 -100 -3 -15 | —30 —130 | —40 =100 | mA
1 S ly C
con| Supply Gurrent 10 25 011 0.2 25 mA
(Average per Gate)
tpiL | Turn “ON™ Time 7 15 6.2 10 31 60 10 15 3 5 ns
tpLy | Turn “OFF" Time 11 22 59 10 35 60 9 15 3 4.5 ns
Notes
(1) The 00 gate parameters were used in all cases.
(2) The product families below will drive the indicated number of loads of each of the above products.
DMS54/74 DM54H/74H DMS54L/74L DM54LS/74LS DM54S/74S
FANOUT CAPABILITIES(2) 00 HoO LOO LS00 S00
MIN MIN MIN MIN MIN
Series DM54/74 10 8 40 20 8
Series DM54H/74H 12 10 50 25 10
Series DM54L/74L 2 1 20 10 1
Series DM54LS/74LS 5 4 40 20 4
Series DM54S/74S 12 10 100 50 10
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Industry Cross Reference Guide

This list is intended to give National replacements for competitors’ parts not using the 54/74 numbering system.

Only the basic circuit numbers are cross referenced. As the pin-out sometimes varies between a flat package part and the equiva-
lent 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.

Direct Replacements were selected as pin-for-pin equivalent circuits based on similarity of electrical and mechanical character-
istics as shown in currently published data. Interchangeability 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.

National Semiconductor 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.

DEVICE NATIONAL DIRECT DEVICE NATIONAL DIRECT
TYPE REPLACEMENT TYPE REPLACEMENT
AMD Fairchild (con't)
AM2502 DM2502/2502C 933 DM933
AM25L02 DM2502/2502C 935 DM935
AM2503 DM2503/2503C 936 DM936
AM25L03 DM2503/2503C 937 DM937
AM2504 DM2504/2504C 944 DM944
AM25L04 DM2504/2504C - 945 DM945
AM251.5138 DM541.5138/74L.5138 946 DM946
AM25LS139 DM54L.5139/74L.5139 948 DM948
AM25LS151 DM54LS151/74LS151 949 DM949
AM251.S153 DM541L.S153/74LS153 961 DM961
AM25LS157 DM541L.S157/74L.S157 962 DM962
AM25LS158 DM54L.S158/74LS158 963 DM963
AM25LS160 DM541L.S160/74LS160
AM25LS161 DM54LS161/74LS161 9002 DM9002C
AM25LS5162 DM541.S162/74L.5162 9003 DM9003C
AM25LS163 DM54LS163/74L.5163 9004 DM9004C
AM25LS5164 DM541.S164/741.S164 9005 DM9005C
AM25L.5174 DM54LS174/74L5174 0006 DM9006C
AM25LS175 DM54LS175/74LS175 9008 DM9008C
AM251.5181 DM54181/74181 9009 DM9009C
AM25LS190 DM54LS190/74LS190 9012 DM9012C
AM25LS191 DM541.5191/74LS191 2016 DM9016C
AM25LS192 DM541.S192/74L.5192 9024 DM9024/8024
AM25LS193 DM541.5193/74LS193 9093 DM9093
AM25LS194A DMB54LS194A/74LS194A 9094 DM9094
AM25LS195A DMB4LS195A/74LS195A 9097 DM9097
AM25LS251 DM541.5251/741L.S251 9099 DM9099
AM251.8253 DM541.5253/74L.S253
AM25L5257 DM541.5257/741.5257 9135 DM935
AM251.5258 DM541.5258/741.5258 9157 DM957
AM2602 DM9602/8602 9158 DM958
AM261.02 DM9602/8602
- AM26S02 DM9602/8602 -
AM26123 DM54123/74123 ggg? gmggg?;ggg?
AM261.123 DM54L123A/74L123A 2307 DM5448/7448
AM93L60 DM75L60/85L60 9309 DM9309/8309
AMI3L66 DM75L63/85L63 9310  DM9310/8310
9311 DM9311/8311
Fairchild 9312 DM9312/8312
930 DM930 5 9315 DM5441A/7441A
DM932 hd 9316 DM9316/8316

932 .

Xix




ﬂ TTL Data Book ' ) Industry Cross Reference Guide

DEVICE NATIONAL DIRECT DEVICE NATIONAL DIRECT
TYPE REPLACEMENT TYPE ~ REPLACEMENT
Fairchild (con’t) . Fairchild (con‘t)

93178 DMB447A/7447A 93197 DM54197/74197 .
9317C DMB5446A/7446A 93198 DM54198/74198
9318 'DM9318/8318 . 93199 DM54199/74199
9321 ' DM54L.S139/74LS139 ‘
9322 DM9322/8322 - 9H00 DM54H00/74H00 -
9325 ' DM54141/74141 9HO1 DM54H01/74H01
9341 DM54181/74181 9HO4 DM54H04/74H04
9342 DM54182/74182 9H05 DM54H05/74H05
9345 DM5445/7445 9H08 DM54H08/74H08
9352, DM5442/7442 9H10 DM54H10/74H10
9357A DM5446A/7446A 9H11 DM54H11/74H11
9357B DM5447A/7447A 9H20 DM54H20/74H20
9358 : DM5448/7448 9H21 DM54H21/74H21
9360 DM54192/74192 9H22 DMB4H22/74H22
9366 DM54193/74193 9H30 DM54H30/74H30
9375 DM5475/7475 9H40 DM54H40/74H40
9377 ’ DM54LS77/74LS77 9H50 DM54H50/74H50
9383 DM5483/7483 9H51 DM54H51/74H51
9385 DM5485/7485 9H52 } DM54H52/74H52
9390 DM5490/7490 : 9H53 DM54H53/74H53
9391 DM5491A/7491A 9H54 DM5AH54/74H54
9392 DM5492/7492 9H55 DM?:H55/74H55
9393 DM5493/7493 9H60 DM54H80/74H60
9395 . DM5495/7495 , 9HB1 - DM54H61/74H61
9396 DM5496/7496 9H62 DM54H62/74H62
9H71 DM54H71/74H71
9601 DM9601/8601 9H72 DM54H72/74H72
9602 » DM9602/8602 ‘ 9H73 DM54H73/74H73
9603 DM54121/74121 " 9H74 DM54H74/74H74
9H76 DM54H76/74H76
93141 ) DM54141/74141 9H78 DM54H78/74H78
93145 DM54145/74145 . 9H103 DM54H103/74H103
93150 DM54150/74150 9H106 DM54H106/74H106 -
93151 DM54151A/74151A 9H108 DM54H108/74H108
93153 DM54153/74153 v
93155 DM54155/74155 93H00 DM54LS195A/74LS195A
93156 DM54156/74156
93167 DM54157/74157 9L00* DM541.00/74L00
93160 DM54160A/74160A 9L04* DM541L04/74L04
93161 DM54161A/74161A oL24* . DM9024/8024
93162 DM54162A/74162A gL54* DM541.54/741.54
93163 k DM54163A/74163A 9L86* ‘ . DM5486/7486
93164 DM54164/74164 _
93165- DM54165/74165 93L00* DM54LS195A/74LS195A
93166 DM54166/74166 ' 93L01* DM9301/8301
93170 DM74170 93L09* 8 DM9309/8309
93174 DM54174/74174 93L10* DM76L75/86L75
93175 DM54175/74175 93L11* ; DM54L154A/74L154A
93176 ~ DM54176/74176 ) 93L12* DM9312/8312
93177 DM54177/74177 o 93L16* DM76L76/86L76
93180 DM54180/74180 93L18* . . DM9318/8318
93190 DM54190/74190 93L22* ' DMB4L157A/74L157A
93191 DM54191/74191 - 93L34* : DM9334/8334
93194 ' DM54194/74194 93L41* DM54181/74181

. 93195 . DM54195/74195 o

93196 DM54196/74196 © - 96L.02* ‘ DM9602/8602

*The National Low Power circuits are “‘True Tenth Power,”” whereas the Fairchild circuits are not.
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DEVICE NATIONAL DIRECT DEVICE NATIONAL DIRECT
TYPE REPLACEMENT TYPE REPLACEMENT
" Fairchild (con’t) Fairchild (con’t)
9LS00 DM54L.S00/74LS00 9LS175 DM541LS175/74LS5175
9LS02 DM541.502/74L.S02 9LS181 DM54181/74181
9LS03 DM541.503/74L.S03 9LS190 DM541L.5190/74L.5190
9LS04 DM54L.504/74L.504 9LS191 DM54LS191/74LS191
9LS05 DM541L.S05/74L.S05 9LS192 DM541.5192/74L5192
9LS08 DM54L.S08/74L.S08 9LS193 DM541L5193/74LS193
9LS09 DM541L.S09/74L.S09 9LS194 DM54LS194A/74LS194A
9LS10 - DM54LS10/74LS10 9LS195 DM54LS195A/74LS195A
9LS11 DM54LS11/74LS11 9LS196 DM54LS196/74L.5196
9LS14 DM541L.S14/74LS14 9LS197 - DM54L5197/74L5197
9LS15 DM54LS15/74LS15 9LS251 DM54L.5251/74L5251
9LS20 DM54L.520/74L.520 9LS253 DM541L.5253/741L.5253
9LS21 DM54LS21/74L521 9LS257 DM541.5257/741L.5257
9LS22 DM541.522/741.522 9L.S258 DM541L.5258/741.5258
9LS27 DM54L527/74LS27 9LS259 DM9334/8334
9LS30 DM54LS30/74L.S30 9LS266 DM541.5266/74L.5266
9LS32 DM541.S32/741L.532 9LS279 DM54L.S279/74LS279
9LS37 DM541.S37/74L.S37 915283 DM541.5283/741L.5283
9LS38 DM541.S38/741L.S38 9LS295 DM54LS295A/74L.S295A
9L.S40 DM541L.S40/74L.S40 9LS298 DM541.5298/741.5298
oLS42 DMB54LS42/74L542 9LS365 DM54L.S365/74L.5365
9L.S51 DM54LS51 /74L351 9L.S366 DM54L5366/74LS366
oLS54 DMBA4LS54/74LS54 9LS367 DM54L.5367/74L5367
LS55 DMBA4LS55/74LS56 9LS368 DM54LS368/74L5368
oLS73 DM54LS73/74LS73 9LS670 DM54L S670/74LS670
9LS74 DMb54LS74/74LS74
9LS83 DM54LS83A/74LS83A 9NOO . DM5400/7400
9LS86 DMb54L.586/741L.586 9NO1 DM5401/7401
9LS90 DM541L.590/741.S90 - 9N02 : DM5402/7402
9LS92 : DMb41.592/741L.592 9NO3 s DM5403/7403
9L.593 DMb41L.593/74L.S93 9NO4 DM5404/7404
9LS95 DMb54L.S95B/741L.S958B 9NO5 DM5405/7405
9LS109 DM541L.5109/74LS109 9NO06 DM5406/7406
9LS112 ’ DM54L.S112/74LS112 9NO7 DMb5407/7407
9LS113 DM541L.5113/74LS113 9NO08 DM5408/7408
9LS114 DM54LS114/74LS114 9N09 DM5409/7409
9LS125 DMb541.5125/74LS125 9N10 DM5410/7410
9LS126 ) DM541L.5126/74L.S126 9N11 DM5411/7411
9LS132 DM541.5132/74LS132 9N12 DM541LS12/74LS12
9LS133 DM74S133 9N13 DM5413/7413
9LS136 DM541L.5136/74LS136 9N14 DM5414/7414
9LS138 DM541L.S138/74LS138 9N16 DM5416/7416
9LS139 . DMb4LS139/74LS139 9N17 DM5417/7417
9LS151 DM54LS151/74L.S151 9N20 DM5420/7420
9LS153 DM541.5153/74LS153 9N21 DM541L521/74LS21
9LS155 - DMb54L5155/74LS155 9N23 DM5423/7423
9LS156 DM541L.S156/74LS156 9N25 DM5425/7425
9LS157 DMb54LS157/74LS157 9N26 DM5426/7426
9LS158 DM541.5158/74LS158 9N27 * DM5427/7427
9LS160 DM541.5160/74LS160 9N30 DM5430/7430
9LS161 DM54LS161/74LS161 9N32 DM5432/7432
9LS162 DM541L.S162/74LS162 9N37 DM5437/7437
9LS163 DM541.5163/74LS163 9N38 DM5438/7438
9LS164 DMb541.S164/74LS164 9N39 ’ DM5401/7401
9LS170 DM541.5170/74LS170 9N40 DM5440/7440
9LS174 DM541L.S174/74LS174 9N50 DM5450/7450

*The National Low Power circuits are ““True Tenth Power,” whereas the Fairchild circuits are not.
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DEVICE NATIONAL DIRECT ' DEVICE . NATIONAL DIRECT
TYPE REPLACEMENT TYPE REPLACEMENT

Fairchild (con’t) Fairchild (con’t)

9N51 DM5451/7451 935138 DM745138

"9N53 DM5453/7453 935139 DM74S139

9N54 DM5454/7454 . 935151 ... . DM748151

IN60 DM5460/7460 935153 B DM74S153

9N70 DM5470/7470 935157 DM745157

_9N72 ‘ DM5472/7472 ‘ 935158 'DM745158 -

9N73 DM5473/7473 935174 DM74S174

9N74 DM5474/7474 935175 - DM74S175

9N76 - DM5476/7476 935194 DM745194

9N86 * DM5486/7486 935257 , DM74S251

9N107 DM54107/74107 935253 DM74S253

9N122 DM54LS122/74LS122 935257 - DM745257

9N123 DM54123/74123 935258 DM74S258

9N132 DM54132/74132 ,

9N279 DM54L.5279/741.5279 96502 ‘ DM9602/8602

9S00 , DM74S00 ) _Motorola

9502 DM74502 MC830 ' DM930

9503 . DM74S03 MC832 DM932

9S04A DM74S04 MC833 ) DM933

. 9SO5A DM74S05 : MC836 DM936

9508 . DM74L508 : MC837 DM937

9509 DM74LS09 MC840 DM935

9510 DM74S10 MC844 DM944

9511 DM74S11 MC845 ‘ DM945

9S15 DM74S15 MC846 . DM946

9520 DM74520 MC848 DM948

9522 DM74S22 MC849 . DM949

9530 DM74S30 MC852 DM9099

9532 DM74L:S32 , MC853 DM9093

9540 DM74S40 MC855 . DM9097

9551 DM74S51 MC856 DM9094

9564 DM74S64 MC857 DM957

9565 DM74S65 MC858 DM958

9574 DM74S74 MC861 : DM961

9586 DM74S86 MC862 DM962

95109 DM74LS109 MC863 DM963

95112 DM74S112 '

95113 DM745113 MC1800 .. DM1800

95114 - DM74S114 ‘ mc1801 . DM1801

95132 : DM54L.5132/74L.5132 )

95133 DM745133 Signetics . ,

95134 DM745134 8230 DM9312/8312

95135 " DM748135 82530 o DM9312/8312

95140 DM74S140 : 8241 : DM54L.5386/74L.5386
82541 DM54LS386/74L.5386

93500 DM74S195 8252 ) DM9301/8301

93510 DM54LS160/74LS160 .« 82852 ‘ DM9301/8301

93512 DM9312/8312 8269 DM7200/8200

93516 : DM54LS161/74LS161 8280 DM7280/8280

93521 DM745139 82580 DM541L.5196/741L.5196

93522 DM74S157 8281 ~ DM7281/8281%

93541 DM54181/74181 82581 ’ DM54LS197/74L5197

93542 . DM745182 : 8290 ~ DM7290/8290

93546 DM7160/8160 82590 DM54LS196/741L.5196

93547 DM7160/8160 8201 DM7291/8291

*The National Low Power circuits are “True Tenth Power,” whereas the Fairchild circuits are not.
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DEVICE NATIONAL DIRECT DEVICE . NATIONAL DIRECT
TYPE REPLACEMENT TYPE REPLACEMENT
Signetics (con‘t) TI (con't)
82591 DM541L.5197/741L.5197 SN15848 DM948
8292 DM541.5196/74L.S196 SN15849 DM949
8293 DM541.5197/74LS197 SN15857 DM957
82147 DM54147/74147 SN 15858 DM958
82148 DM54148/74148 SN15861 DM961
: SN15862 DM962
8415 DM1800 SN15863 DM963
8455 DM5440/7440 SN151800 DM1800
8470 DM5410/7410 SN151801 DM1801
8471 DM541L.512/74LS12 SN168093 . DM9093
8480 DM5400/7400 SN158094 DM9094
8481 DM5403/7403 SN158097 DM9097
8490 DM5404/7404 SN 158099 DM9099
8806 DM5460/7460 SN29002 DM9002C
8808 DM5430/7430 SN29003 DM9003C
8815 DM5425/7425 s SN29004 DM9004C
8828 DM5474/7474 SN29005 DM9005C
8840 DM5451/7451 SN29006 DM9006C
8848 DM541.554/741.S54 SN29008 DM9008C
8859 DM5440/7440 SN29009 DM9009C
8875 DM5427/7427 SN29012 DM9012C
8881 DM5401/7401 SN29016 DM9016C
8890 DM5404/7404 SN29024 DM8024
8891 DM5405/7405 SN29300 DM8300
' SN29301 DM8301
8H16 DMB54H20/74H20 SN29309 DM8309
8H70 DM54H10/74H10 SN29310 DM8310
8H80 DM54H00/74H00 SN29311 DM8311
8H90 DM54H04/74H04 SN29312 DM8312
SN29316 DM8316
8T10 ’ DM7551/8551 SN29318 DM8318
8T22 DM9601/8601 SN29322 DM8322
8754 DM5448/7448 SN29334 DM8334
8T95 i DM7095/8095 SN29601 DM8601
8796 DM7096/8096 SN29602 DM8602
8797 ) DM7097/8097
8798 DM7098/8098 SN39024 DM9024
SN39300 DM9300
SN39301 DM9301
n SN39309 DM9309
SN15830 DM930 SN39310 DM9310
SN15832 DM932 SN39311 DM9311
SN15833 DM933 SN39312 DM9312
SN15835 DMQa35 SN39316 DM9316
SN15836 DM936 SN39318 DM9318
SN15837 DM937 SN39322 DM9322
SN15844 DM944 SN39334 DM9334
SN15845 DM945 SN39601 DM9601
SN15846 DM946 SN39602 ' DM9602
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ﬂ. TTL Data Book Functional Index/Selection Guides

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

-AND Gates with Totem-Pole QUIPULS . . . . . .ot i e e e e e e e e e e e XXVi
AND Gates with Open-Collector QUIPUTS. « .« v o v vttt it e et e e et et e e et et et e e e e e ©xxvi
AND-OR-INVERT Gates with Totem-Pole OQUTPUTS . . . . . . ot ittt e e e et e e e e e XXVi
AND-OR-INVERT Gates with Open-CoIlectof UL PULS. & 4 e e et et e e e e e e e e e e e XxVii
Buffers/Clock Drivers with Totem-Pole Outputs . ... ... .. e e e e e e e e e e e e e XXVii
Buffer and Interface Gates with Open-Collector QUIPUTS. . . . . o v it ittt e e e e e et e e et e e e XXVii
Bus Interface Gates with TRI-STATE Totem-Pole QUIPULS . . . .\ o\ vttt ettt e et e et et e e e XxViii
ClOCK GENEIatOrS. .« o o ittt it e e e e e e e e xxviii
Expandable Gates . . ... ... ..ottt G r e e e XXviii
EXPANAErs . . . o e e e e e e e e e e e e e s XXViii
Flip-Flops, Gated . . .. ... e e e e e e e e XXiX
Flip-Flops, Single and Dual J-K Edge-Triggered. . . . . .. .ottt e e e e e e e s XXix
Flip-Flops, Dual D-Type. . .. ... oot e e e e e e e e e e e e e XXX
Flip-Flops, Single and Dual Pulse-Triggered . . . . . .. ..ttt e et e e e e et e e s S XXX
Latches, S R. . o XXXi
Line Drivers, 50-Ohm/75-0hm. . . . .. L e XXXi
NAND Gates and Inverters with Open-Collector QUIPULS . . . ..t ittt it i e e et et e e e e e et e aes XXXi
NAND Gates and Inverters with Totem-Pole Qutputs. . . . . . ... L i i it XXXii
NOR Gates with Totem-Pole OUIPULS . . . . . .ottt e e e e e e e e et et e e XXXii
One Shots, Retriggerable. . . . . . . . i e e e e e XxXiii
One Shots with Schmitt-Trigger Inputs . . . . . e e e e e e e e e e e e e e XXXiii
OR Gates with Totem-Pole OQutputs . . .. ........ ... e e e e e e e XX xiii
Schmitt-Triggers with Totem-Pole OUTPULS. . . . . . . o ot it e e e e et et e et e e s XXXiii

MSI FUNCTIONS

AdErs . o e e e e e e e XXXV

Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators. . . . .. .. ..ttt a s XXXiV
ArthmMEtic OPeratOrs . . . v ot i it i ittt e e e e e e e e e e e e e e e XXXiV
C0de CONVBITEIS & o i . i et e et e e et e e e e e e e e e e e e XXXV
{00 47 T - T o - XXXV
Counters, Asynchronous (Ripple Clock)—Negative-Edge Triggered . . . . .. . . .. .. . i i XXXV
Counters, Synchronous—Positive-Edge Triggered . . . . . .. .. .. XXXVi
Data Selectors/Multiplexers. . ... ...... e e e XXXVii
Decoders/Demultiplexers . . . . . .. o e e e e e XXXViii
Display Decoders/Drivers, Open-ColleCtor . . . . . . . it i e et e e e s XXXViii
I o T3 XXXIX
Multipliers. . . ... .. T [P o XXXiX
Parity Generators/Checkers. ... ............: e e e e e XXXIX
PriOrity ENCOders . . o oo e e e e e e e e e e XXXiX
Register Files . . . . . e e e e e e e e [ XXXiX
REQISTrs, OTNEr . . . . . .\ttt t ettt et e et e x|
Registers, Shift . . . ... . . e e e e s x|

XXV
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AND GATES WITH TOTEM-POLE OUTPUTS

Typ. -Typ. Power Device Type and Packagé Connection Etectrical
Description P i Dissipati N Diagram
Delay Time Per Gate Mit. FOML Page No. Tables Pa?e No._
Dual 4-input AND Gates 8.2 ns 40 mW 54H21 JN } 74H21 J,N - 1-7 1-44
12ns 4.256 mW 541521 J.NW 74L521 4N 1-7 1-44
Triple 3-Input AND Gates 4.75 ns 31 mw . 74511 N 15 144
’ 8.2ns 40 mW 54H11 J.N 74H11 J,N 16 144
12 ns 4.25 mW 541511 JNW 74L811 J,N 15, 1-44
Quad 2-Input AND Gates 12ns 4.26 mW 541508 JNW ?4L808 N 14 144
"!5 ns 19 mW 5408 J.NW 7408 J.N 14 144
AND GATES WITH OPEN-COLLECTOR OUTPUTS |
Typ. Typ. Power Device Type and Package Connection :
Description Propagation | Dissip Diag Tabcarieal
Delay Time Per Gate Mil. Coml. Page No. ables Fage No.
Triple 3-Input AND Gates 6 ns 28 mW 74815 N 16 1-46
20 ns 4.25 mW 541815 JNW 741815 J.N 16 146
Quad 2-input AND Gates 18.5 ns 194 mW | 5409 J.NW 7409 J.N 14 146
20 ns 4.25 mW 541509 J.NW 74LS09 JN 14 146
AND-OR-INVERT GATES WITH TOTEM-POLE OUTPUTS
Typ. Typ. Power Device Type and Package Connection Electrical
Description F i Dissipati Diagram | o | les Page No.
. Delay Time Per Gate Mil. Coml, Page No. )
2-Wide 4-Input 125 ns 2.75 mW 541855 JNW 741855 JN 1-15 1-56
43 ns 1.5 mW 54155 JNW | 74L55 JN 1-15 1-56
Dual 2-Wide 2-Input 35ns 28 mW 74551 N 112 1-66
6.5 ns 29 mW 54H51 J,N 74H51 J:N 1-12 1-66
10.5 ns 14 mW 5451 J.NW 7451 JN 112 1-56
125 ns 2.75 mW 541551 JNW 741851 JN 1-12 1-66
43 ns 1.5 mW 54151 JNW 74151 - | " JN 112 1-56 °
4-Wide 4-2-3-2-input 35ns 29 mW 74564 N 1-16 1-56
4-Wide 2-2-3-2-Input 66 ns 41mW | 54H54 JN - | 74H54 JN 114 1-56
4-Wide 2-Input 10.5 ns 23 mwW 5454 JNW | 7454 JN 1-14 1-56
4-Wide 2-3-3-2-Input 125ns 45 mW 541554 JNW | 74LS54 JN 1-14 1-56
4-Wide 2-3-3-2-Input 43 ns 1.5 mW 54154 JNW | 74L54 JN 1-14 1-56
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AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS

Typ. Typ. Power Device Type and Package Connection N
L o . I ) Electrical
Description F D - Diagram Tables P N
Delay Time Per Gate Mil. Coml. Page No. ables Fage No.
4-Wide 4-2-3-2-Input 5.5 ns 36 mw 74565 N 1-17 1-61
BUFFERS/CLOCK DRIVERS WITH TOTEM-POLE OUTPUTS
(ALSO SEE CLOCK GENERATOR CIRCUITS)
Low-Level | High-Level Typ. Typ. Power Device Type and Package Connection | Electrical
Description Output Output | Delay Per Diagram Tables
Current Current Time Gate Mil. Coml. Page No. Page No.
Dual 4-Input NAND 60 mA -3 mA 4 ns 44 mwW 74540 N 1-11 1-564
Buffers 60 mA -1.6 mA 7.5ns 44 mW 54H40 JN 74H40 J.N 111 1-64
48 mA -1.2mA 10.5ns 26 mW 5440 JNW | 7440 JN 1-11 1-54
24 mA -1.2mA 12 ns 4.3 mW 74L540 JN 1-11 1-564
12 mA -1.2mA 12 ns 4.3 mW 541540 J.NW 1-11 1-54
Quad 2-Input NAND 48 mA -1.2mA 10 ns 25 mW 7091 TJ,N,W 8091 J,N 3-3 34
Buffers 48 mA -1.2mA 10.5 ns 27 mW 5437 JNW | 7437 J.N 1-10 1-54
24 mA -1.2mA 12ns 4.3 mW 741837 J.N 1-10 1-54
12mA -1.2 mA 12ns 4.3 mW 541537 | JNW 1-10 154
BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR QUTPUTS'
High-Level | Low-Level Typ. Typ. Power Device Type and Package Connection | Electrical
Description Output Output Delay Per - Diagram - Tables
Voltage Current . Time Gate Mil. Coml. Page No. Page No.
Quad 2-Input NAND 15V 16 mA 13.5 ns 10 mW 5426 J.N 7426 J.N 19 142
Buffers 15V 8 mA 16 ns 2mwW 741L.526 J,N 19 1-42
15V 4 mA 16 ns 2mW 541526 JNW 1-9 1-42
5.5V 48 mA 125 ns 24.4. mW 5438 JNW | 7438 J.N 1-10 1-42
5.5V 24 mA 19 ns 4.3 mWW 741838 JN 1-10 1-42
5.5V 12 mA 19 ns 4.3 mW 541538 JNW 1-10 1-42
Hex Buffers/Drivers 30V 40 mA 13 ns 21 mW ,7407 J,N 1-3 142
30V 30 mA 13 ns 21 mW 5407 JNW 1-3 1-42
15V 40 mA 13 ns 21 mwW 7417 J.N 1-7 1-42
15V 30 mA 13 ns 21 mW 5417 JN W ‘ 1-7 1-42
Hex Inverter Buffers/ 30V 40 mA 125 ns 26 mW 7406 J.N 1-3 142
Drivers 30V 30 mA 125 ns 26 mW 5406 J,NW 1-3 1-42
15V 40 mA 12,5 ns 26 mW 7416 J.N 16 1-42
15V 30 mA 125 ns 26 mW 5416 JNW 16 142
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BUS INTERFACE GATES WITH TRI-STATE TOTEM-POLE OUTPUTS

o Typ. ) Typ. Pov.uer Device Type and Package CP'T’“’“W" Electrical Tables
Description Propaga Dissip Diagram P No.
Delay Time Per Gate Mil. Coml. Page No. age No.
Quad Bus Buffers_ 10 ns 40 mW 54125 JNW 74125 ‘ J.N 127 1-80
10ns 45 mW 54126 JNW 74126 JN 1-27 1-80
10 ns 40 mW 7093 JNW 8093 JN 35 3-6
10 ns 45 mW 7094 J.NW 8094 JN 35 36
9ns 30 mW 7099 J.NW 8099 JN 39 3-10
Hex Bus Drivers 12 ns 54 mW 54365 JW 74365 J.N 1-32 1-86
12ns 54 mW 54367 Jw 74367 JN 1-32 1-86
12 ns 54 mW 7095 JW 8095 J.N 3-7 3-8
12ns 54 mW 7097 Jw 8097 JN 3-7 38
33 ns 3.3mwW 70L95 JNW 80L95 JN 3-7 3-8
33 ns 3.3mwW 70L97 JNW 80L97 JN 37 3-8
Hex Inverter Bus Drivers 11 ns 49 mW 54366 JW 74366 JN 1-32 1-86
11 ns 49 mW 54368 Jw 74368 JN 1-33 1-86
11 ns 49 mw 7096 JW 8096 J.N 3-7 3-8
11 ns 49 mW 7098 Jw 8098 JN 37 3-8
30ns 25 mw 70L96 JINW 80L96 J.N 37 3-8
30 ns 2.5 mW 70L98 JNW 80L98 JN 37 3-8
Octal Drivers 13 ns 10 mwW 71L895 N. 81LS95 N 3-21 3-22
' 13 ns 10 mwW 71L897 N 81LS97 N 3-21 3-22
Octal Inverter Drivers 9.5 ns 8 mW 71LS96 N 81L.S96 N 3-21 3-22
9.5 ns 8 mwW 71L598 N 81LS98 N 3-21 3-22
12-Input NAND Gates 45 ns 45 mw 745134 N 1-28 1-80
CLOCK GENERATORS
Typ. Total Device Type and Package Connection Electrical
Description Power Diagram Tables
Dissipation Mil. .Coml. Page No. Page No.
Dual Voitage-Controlled Oscillators 90 mwW 5415124 JNW 74LS8124 J.N 2-44 2-45
EXPANDABLE GATES
Typ. Typ. Power Device Type and Package Connection Electrical
Description P i Dissipati Diagram Tables
> Delay Time Per Gate Mil. Coml. Page No. Page No.
2-Wide AND-OR-INVERT Gates 6.8 ns 30 mW. 54H55 JN 74H55 J,N 1-15 1-50
Dual 2-Wide AND-OR-INVERT Gates 6.5 ns 29 mW 54H50 J,N 74H50 J.N 1-11 1-50
105 ns 14 mW 5450 J,NW | 7450. JN 1-11 150
4-Wide AND-OR Gates 99 ns 88 mW 54H52 J,N 74H52 JN 113 ’ 1-50
4-Wide AND-OR-INVERT Gates 6.6 ns 41 mW 54H53 N 74H53 JN 113 - 150
) 105 ns 23 mwW 5453 J,NW | 7453 JN 113 150
Dual 4-Input NOR Gates With Strobe 10.5 ns 23 mW 5423 JNW | 7423 JN 18 1-50
EXPANDERS
o Tyjp.. Pov{ver Device Type and Package Cortnection Electrical Tables
Description Dissip - Diagram Page No.
. Per Gate Mil. Coml. Page No. age No-
Dual 4-Input Expanders 4 mW 5460 JNW 7460 ' J.N 1-15 1-58
6 mW 54H60 J.N 74H60 JN 1-15 1-59
3-2-2-3-Input AND-OR Expanders- 25 mW 54H62 J,N 74H62 J.N 1-16 1-69
Triple 3-Input Expanders 13 mwW 54H61 JN 74H61 JN 1-16 1-60
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FLIP-FLOPS, GATED

Typ. Characteristics Data Times i i
yp. a m Device Type and Package C;r::::::n Etectrical Tables
fMAX Pwr/F-F Setup Hold B N Page No.
(MHz) (mw) (ns) (ns) Mil. Coml. Page No.
45 105 15 0 7511 JNW 8511 J.N 3-40 3-41
30 73 24 0 7613 JNW 8613 J.N 3-40 3-41
28 110 15 0 7512 JNW 8512 J.N 3-40 3-41
10 8.0 110 0 75L12 JNW 85112 J.N 3-40 3-41
9 9.3 80 0 75L11 JNW 85L11 J.N 3-40 3-41
7 7.3 100 0 76L13 JNW 86L13 JN 3-40 3-41
FLIP-FLOPS, SINGLE AND DUAL J-K EDGE TRIGGERED
Typ. Characteristics Data Times Device Type and Package Connection Electrical
?R':’f" fMAX  PWr/F-F Setup Hold _ Diagram Tables
: (MHz) (mW) (ns) (ns) Mit. Coml. Page No. Page No.
A 125 75 6! 04 745112 N 1-24 1-70
50 100 134 0l 54H106 JN 74H106 J,N 1-23 174
45 10 204 04 541576 JNW 741576 N 1-21 1-68
45 10 204 04 54L8112 JNW 7418112 J.N 1-24 1-68
B 125 75 64 04 745114 N 1-26 1-70
50 100 131 [e1% 54H108 JN 74H108 J.N 1-24 1-74
45 10 204 (o) 541878 JNW 741578 JN 1-21 1-68
45 10 20¢ 0l 5418114 JNW 7415114 J.N 1-26 1-68
C 125 75 6! 1 745113 N 1-25 1-70
45 10 204 0! 5415113 JINW 7418113 J.N 1-26 1-68
D 50 100 134 0l 54H103 J.N 74H103 J.N 1-23 1-74
45 10 204 0! 541573 JNW 74LS73 J.N 1-20 1-68
45’ 10 204, 0l 5418107 JN 74L8107 J.N 1-23 1-68
E 40 45 15t 10t 9024 JNW 8024 J.N 4-17 4-17
33 10 201 5t 5415109 JNW 74L5109 J.N 1-24 1-68
33 45 101 6t 54109 JNW 74109 J.N 1-24 1-62
F 35 65 20% 51 5470 JNW 7470 J.N 1-18 1-62
11 The arrow indicates the edge of the clock pulse used for reference: 1t for the rising edge, | for the falling edge.
(A) (B) (c) (D) (E) (F)
PRESET PRESET PRESET PRESET
— of— e I op— — of—
—Ob LK T0 18 ——0p CK
OTHER T
—k af— FF——Jk ap— —K a—
CLEAR CLEAR CLEAR
1  ,oma
FF
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FLIP-FLOPS, DUAL D-TYPE

. o
Typ. Characteristics Data Times Device Type and Package Connection Electrical
D‘"f' fmax ~ Pwr/F-F Setup Hold Diag Tables
Ref. (MHz2) (mw) (ns) (ns) Mil. Comi. Page No. Page No.
G 110 75 3t 2t 74874 N 1-20 1-70
43 75 161 51 54H74 J.N 74H74 J.N 1-20 1-64
33 10 251 5% 541574 JNW 74L874 J,N 1-20 1-68
25 43 20t 5t 5474 JNW 7474 J.N 1-20 162
6 4 50t 151 54L.74 J.NW 74L74 J,NK 1-20 1-66
t1The arrow indicates the edge of the clock pulse used for reference: 1 for the rising edge, | for the falling edge.
FLIP-FLOPS, SINGLE AND DUAL PULSE-TRIGGERED
Typ. Characteristics Data Times Device Type and Package Connection Electrical
%wf' fmax  Pwr/F-F Setup Hold Diagram Tables
et (MHz)  (mW) (ns) (ns) Mil. Coml. Page No. Page No.
H 30 80 01 © 0 54H73 J.N 74H73 JN 1-20 164
20 50 ot 04 5473 JNW 7473 J.N 1-20 1-62
20 50 ot 0l 54107 J.N 74107 J.N ) 1-23 1-62
6 3.8 ot 0! 54173 J,N,W 74L73 J.N 1-20 1-66
I 30 80 01 0l 54H76 J.N 74H76 J,N -1-21 1-64
20 50 ot 0l 5476 JNW 7476 J.N 1-21 1-62
J 30 80 ot 04 54H78 J.N 74H78 J.N -1-21 1-64
6 3.8 ot 04 54178 JNW 74L78 J.N 1-21 1-66
K 30 80 ot 0! 54H71 J.N 74H71 J.N 1-18 1-64
L 30 80 ot 0l 54H72 J.N 74H72 . AN 1-19 1-64
\
20 50 ot 0l : 5472 J.NW 7472 J.N 1-19 1-62
6 3.8 ot 04 54172 JNW 74L72 JN 1-19 1-66
M 6 3.8 ot 0! 54L.71 JNW 74L71 JN 1-19 1-66
(H) 0 ) (K)- w )
" PRESET PRESET PRESET PRESET PRESET
—i op— —14 opb— ' Q 3 af— 3 o s o—
—Op CK —OpCK T0 b CK b CK CK P CK
. OTHER T I .
—k i— —K i— FF K a K af— K al— R a—
CLEAR CLEAR CLEAR CLEAR CLEAR
: ____j_’ T0 OTHER -
FF

XXX.
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LATCHES, S-R

Typ. Typ. Total Device Type and Package Connection Electrical

Description Propagation Power Diagram Tables
Delay Time Dissipation . Mil. Coml. Page No. Page No.

Quad S-R Latches 12ns 19 mW 5418279 T JNW 74L8279 r J.N 2-168 2-169

LINE DRIVERS, 50-OHM/75-OHM

Low-Level | High-Level Typ. | Typ. Power Device Type and Package " | Connection | Electrical
Description Output Output Delay Per Diagi Tables
Current Current Time Gate Mil, Coml. Page No. Page No.
Dual 4-Input NAND Line 60 mA —40 mA 4ns 44 mW 745140 N 1-29 1-54
Drivers
.
NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS
Typ. Typ. Power Device Type and Package Connection Electrical
Description Propagati Dissipati Diagram Tables
Delay Time Per Gate Mil, Coml. Page No. Page No.
Dual 4-Input NAND Gates 5ns 17.5 mW 74822 N 1-8 1-38
. 8ns 22 mW 54H22 JN 74H22 JN 1-8 1-38
16 ns 2mW 541522 JNW 74L822 | JN 1-8 1-38
Triple 3-Input NAND Gates 16‘ ns 2mwW 541512 JNW 741812 J.N 1-5 1-38
Quad 2-Input NAND Gates 5ns 17.5 mW 74503 N 1-2 1-38
8ns 22 mW 54HO01 JN 74H01 JN 1-1 1-38
16 ns 2mwW 541501 JNW 74L801 JN 1-1 1-38
16 ns 2mW 541503 JNW 74LS03 | JN 1-2 1-38
22 ns 10 mW 5401 JNW 7401 JN 1-1 1-38
22 ns 10 mW 5403 JN 7403 JN 12 1-38
41 ns Tmw 54L01 w 74L01 w 11 ! 1-38
41 ns A mW 54103 JN 74L03 JN 1-2 1-38
115 ns 1.8 mW 80L06 N 3-1 3-2
Hex Inverters ' 5ns 175 mW 74505 N 13 1-38
8ns 2 mwW 54H05 JN 74H05 J.N 1-3 . 1-38
16 ns 2 mW 541505 JNW 74LS05 | J.N 1-3 1-38
22 ns 10 mwW 5405 JNW 7405 JN 1-3 1-38
] 5
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NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS

Typ. Typ. Power Device Type and Package Connection Electrical
Description Py i Dissipati ’ Diagram Tables
Delay Time Per Gate Mil. Coml. Page No. Page No.
Dual 4-Input NAND Gates 3'ns 19 mW 74520 JN 1-7 1-36
6 ns 22 mW 54H20 JN 74H20 J.N 17 1-36
9.5 ns 2 mwW 541520 JNW 74LS20 J.N 17 1-36
10 ns 10 mW 5420 JNW 7420 J.N 1-7 1-36
33 ns 1T mwW 54120 JNW 74120 JN 1-7 1-36
Dual 5-Input NAND Gates 10 ns 20 mW 7092 JN W 8092 JN 3-3 34
+ Triple 3-Input NAND Gates 3ns 19 mW 74810 JN 1-4 1-36
6 ns 22 mW 54H10 J,N 74H10 . JN 1-4 1-36
9.5 ns 2mw 54L510 JNW 74L810 J.N 1-4 1-36
10 ns 10 mwW 5410 JNW 7410 JN 1-4 1-36
, 33ns 1T mw 54L10 JNW 74L10 J.N 1-4 1-36
Quad 2-Input NAND Gates 3ns 19 mW 74S00 N 11 1-36
6 ns 22 mwW 54H00 J.N 74H00 J.N 1-1 1-36
. 95ns 2mW 541500 JNW 741500 JN 11 1-36
10 ns 10 mW 5400 JNW 7400 J.N 11 1-36
33 ns 1T mwW 54100 J.NW 74L00 JN 11 1-36
Hex Inverters 3ns 19 mW 74504 N 1-2 1-36
6 ns 22 mW 54H04 JN 74H04 J.N 1-2 1-36
4 9.5 ns 2mW 541504 JNW 74L504 J.N 1-2 1-36
10 ns 10 mW 5404 J.N W 7404 JN 1-2 1-36
11 ns 18 mwW 7090 JNW 8090 J.N 3-3 3-4
33 ns 1T mW 54L04 JNW 74L04 J.N 1-2 1-36
. 8-Input NAND Gates 3ns 19 mW 74530 J.N 19 1-36
6 ns 22 mW- 54H30 J,N 74H30 J.N 19 1-36
10ns ’ 10 mW 5430 JNW 7430 JN 19 1-36
17 ns. . 2.4 mW 541530 JNW 741830 JN 19 1-36
-33ns 1T mwW 54130 JN W 74L30 J.N 19 1-36
13-Input NAND Gates 3ns 12 mwW 745133 N 1-28 1-36
NOR GATES WITH TOTEM-POLE OUTPUTS
Typ. Typ. Power Device Type and Package Connection | . .
Description Prop i Dissipati Diagram Elet::rlcalNTables
Delay Time Per Gate Mil. Coml. Page No. age No.
Dual 4-Input NOR Gates With Strobe 10.5 ns 23 mwW 5425 JNW 7425 J.N 1-8 1-40
Dual 5-Input NOR Gates 4 ns 54 mW 745260 N 1-31 1-40
Triple 3-input NOR Gates 8.5 ns 2mw | 5427 INW | 7427 JN- 19 1-40
10 ns 45 mwW 541527 JNW 741527 J.N 19 1-40
Quad 2-Input NOR Gates N 3.5ns 29 mwW 74502 N 1-2 1-40
0, 10 ns 2.75 mW 541502 JNW 741502 JN 1-2 1-40
10 ns 14 mW 5402 JNW 7402 JN 1-2 1-40
33 ns 1.5 mw 54L02 J.NW 74102 J.N 1-2 1-40
i ‘.
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Functional Index/Selection Guides

ONE SHOTS, RETRIGGERABLE

No. of Inputs Direct Output Typ. Device Type and Package Connection Electrical
Description — - Clle cr Pulse Total Diagram Tables
Positive  Negative a Range Power Mil. Coml. Page No. Page No.
Single 2 2 Yes 45 ns—o 30 mwW 5418122 | JNW 7415122 J.N 1-26 1-78
2 2 Yes 50 ns—oo 90 mW 9601 JNW 8601 JN 4-43 4-44
Dual 1 1 Yes 45 ns—e | 230 mW 54123 JNW 74123 J.N 1-26 1-78
1 1 Yes 90 ns—oo 25 mwW 54L123A | JNW 74L123A JN 1-26 1-78
1 1 Yes 45 ns—oo 60 mW 5415123 [ JNW 7415123 J,N 1-26 1-78
1 1 Yes 72 ns—oo | 195 mW 9602 J,NW 8602 J,N 4-46 4-47
2 2 Yes 72 ns—oo | 275 mW 7853 JNW 8853 JN 3-151 3-152
ONE SHOTS WITH SCHMITT-TRIGGER INPUTS
No. of Inputs Output Typ. Total Device Type and Package Connection Electrical
Description — - Pulse Power Diagram Tables
Positive Negative Range Dissipation Mil. Coml. Page No. Page No.
Single 1 2 40 ns—28 s 90 mW 54121 JNW 74121 JN 1-26 1-76
Dual 1 1 20 ns—70s 23 mwW 7418221 | JN 1-30 1-76
1 1 20 ns—49 s 23 mw ‘5415221 JNW 1-30 1-76
" OR GATES WITH TOTEM-POLE OUTPUTS
Typ. Typ. Power Device Type and Package Connection Electrical
Description Propagation Dissipati Diagram Tables
Delay Time Per Gate Mil, Coml. Page No. Page No.
Quad 2-input OR Gates 12ns 24 mW 5432 J,NW 7432 J.N 1-10 1-52
' 12ns 5 mwW 541 832 J.NW 741832 J.N 1-10 1-52
SCHMITT-TRIGGERS WITH TOTEM-POLE OUTPUTS
Typ. Device Type and Package Connection Electrical
Descripti Typ. Del i
ption Hysteresis elay . Diagram Tables
Time Mil. Coml. Page No. Page No.
Dual 4-Input NAND 0.8v 16.5 ns 5413 JNW 7413 JN 1-6 1-48
Schmitt Triggers 0.8V 16.5 ns 541813 JNW 741813 J.N 1-5 1-48
Quad 2-Input NAND 0.8V 15 ns 54132 JNW 74132 JN 1-27 1-48
Schmitt Triggers 0.8V 15 ns 5415132 JNW 74L8132 JN 1-27 1-48
Hex Schmitt Trigger Inverters 0.8v 15 ns 5414 JNW 7414 J.N 16 1-48
0.8v 15 ns 54L514 JNW 74LS14 J,N 16 1-48
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ADDERS
Typ. | Typ. Typ. Power Device Type and Package Connection Electrical
Description Carry Add Dissipati Diagram Tables
" Time Time Per Bit Mil. Coml. ' Page No. Page No.
Single 4-Bit Full Adders 10 ns 15 ns 24 mW 54LS83A JNW 74LS83A J.N ' 2417 2-18
10 ns 15 ns 24 mW 5415283 | JNW 7415283 JN 217 2-18
10 ns 16 ns 76 mW 5483 Jw 7483 JN 2-17 2-18

ACCUMULATORS, ARITHMETIC LOGIC UNITS, LOOK-AHEAD CARRY GENERATORS

Typ. Typ. Typ. Total Device Type and Package Connection Electrical
Description Carry , Add Power Diagram Tables
Time Time Dissipation Mil. Coml. Page No. Page No.
4-Bit Arithmetic Logic Units/ 12.5 ns 24 ns 455 mw 54181 J 74181 J.N 2-107 2-109
Function Generators .
4-Bit Parallel Binary o 10 ns 20 ns 720 mW 745281 N 2-173 2-174
Accumulators
Look-Ahead Carry Generators 7ns 260 mW . 745182 N 2-113 2-114
13ns 180 mW 54182 J 74182 J.N 2-113 2114

ARITHMETIC OPERATORS

Typ. Typ. Total " Device Type and Package Connection Electrical
Description Delay Power Diagt Tables
Time Dissipation Mmil. Coml. Page No. Page No.
Quad 2-Input EXCLUSIVE-NOR 18 ns 40 mW 5415266 JNW v74L8266 J.N 1-31 1-84
Gates . .
Quad 2-Input EXCLUSIVE-OR 18 ns 30 mW 5415136 JNW | 74LS136 J.N 1-29 . 184
Gates With Open Collector Outputs
Quad 2-Input EXCLUSIVE-OR 7ns 250 mW 74586 N 1-22 1-72
Gates with Totem-Pole Outputs 10 ns 30 mw 541586 JNW 741586 J.N 1-22 1-72
10 ns 30 mw 5415386 JNW 7418386 JN 1-34 1-72
14 ns 150 mW 5486 JNW 7486 J.N 1-22 1-72
29 ns 15 mW 54186 JNW | 74L86 J.N 1-22 172
Quad EXCLUSIVE-OR/NOR 8ns 3256 mW 748135 N 1-28 1-82
Gates
CODE CONVERTERS
Typ. Typ. Total Device Type and Package . .
’ Delay Time ye. Connection Electrical
Description Per Package _Power - - Diagram Tables
Level Dissipation mil. Coml. Page No. Page No.
6-8it Binary to 6-Bit BCD Converters 25 ns 280 mW 54185A Jw 74185A J.N 2-116 2-117
31 ns 350 mW' 8899 N 3-166 3-157
6-Line BCD to 6-Line Binary, or 25ns 280 mW 54184 JW 74184 J.N 2-116 2-117
4-Line to 4-Line BCD 9's/BCD 10's 31 ns 350 mw 8898 N 3-156 3-167
Converters
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COMPARATORS
Typ. Typ. Total Device Type and Package Connection Electrical
Description Compare Power Diagram Tables
Time Dissipation Mil. Coml. Page No. Page No.
4-Bit Magnitude Comparators 20 ns 175 mw 7200 JN W 8200 JN 3-23 3-24
21 ns 275 mW 5485 JW 7485 JN 2-21 222
70 ns 20 mwW 54185 JNW 74L85 JN 2-21 2-22
70 ns 75 mW 76L24 JNW 86L24 JN 3-131 3-132
6-Bit Magnitude Comparators 20 ns 250 mW 7131 Jw 8131 JN 3-19 3-20
20 ns 250 mW 7136 JW 8136 JN 3-19 3-20
21 ns 205 mW 7160 JW 8160 J,N 3-17 3-18
10-Bit Magnitude Comparators 21 ns 240 mW 7130 J,F 8130 J,N 317 3-18
COUNTERS, ASYNCHRONOUS (RIPPLE CLOCK) — NEGATIVE-EDGE TRIGGERED
o Count Parallel Typ. Total Device Type and Package Con'nectlon Electrical
Description Fre Load Clear Power Diagram Tables
9 a Dissipation Mil. Coml. Page No. Page No.
4-Bit Binary 50 MHz Yes Low 240 mW 54197 JN 74197 J.N 2-101 2-102
40 MHz Yes Low 150 mW 7291 JNW 8291 JN 4-11 4-12
35 MHz Yes Low 150 mW 54177 J 74177 JN 2-101 2-102
35 MHz Yes Low 150 mW 7281 Jw 8281 J.N 4-11 4-12
32 MHz None High 39 mW 541893 JN W 741893 JN 2-30 2-31
32 MHz None High 160 mW 5493A JwW 7493A JN 2-30 2-31
30 MHz Yes Low 60 mwW 54L5197 J.NW 74L8197 JN 2-101 2-102
6 MHz None High 20 mW 54193 JNW 74193 J.N 2-30 2-31
6 MHz None High 20 mW 76193 JNW 86L93 J.N 3-142 3-143
Decade 50 MHz Yes Low 240 mW 54196 JN - 74196 JN 2-101 2-102
40 MHz Yes Low 150 mW 7290 JNW 8290 JN 4-11 4-12
35 MHz Yes Low 150 mW 54176 J 74176 J.N 2-101 2-102
35 MHz Yes Low 150 mW 7280 JW 8280 JN 4-11 4-12
32 MHz Set-to-9 High 40 mW 54L.S90 J.NW 74L.890 JN 2-30 2-31
32 MHz Set-to-9 High’ 160 mW 5490A Jw 7490A J.N 2-30 2-31
30 MHz Yes Low 60 mW 5415196 JNW 74L5196 JN 2-101 2-102
6 MHz Set-to-9 High 20 mW 54190 J,NW 74L90 J,N 2-30 2-31
Divide by 12 35 MHz Yes Low 150 mW 7288 JW 8288 J.N 4-11 4-12
32 MHz None High 39 mwW 541.892 JNW 741592 JN 2-30 2-31
32 MHz None High 160 mW 5492A Jw 7492A J.N 2-30 2-31
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Functional Index/Selection Guides

M MSI Functions

COUNTERS, SYNCHRONOUS—POSITIVE-EDGE TRIGGERED

Typ. Total Device Type and Packa Connection Electrical
Description CF':::' Pz::’a'::' Clear | Power : * * Diag Tables
Dissipation Mit. Coml. Page No. Page No.
4-Bit Binary 25 MHz Sync Sync-L 93 mW 545163 JNW 74L8163 J.N 2-70 2-71
25 MHz Sync Async-L 93 mW 5415161 JNW 74LS161 J.N 2-70 2-71
25 MHz Sync Sync-L 305 mW 54163A JW 74163A J,N 2-70 271
25 MHz Sync Async-L 305 mW 54161A Jw 74161A JN 2-70 2-71
25 MHz Sync Async-L 305 mwW 9316 JW 8316 J.N 4-27 4-28
25 MHz Sync Sync-L 375 mW 7556 JW 8556 J.N 3-72 3-73
6 MHz Sync Async-L 33 mW 76L76 JNW 86L.76 J,N 3-137 3-138
4-Bit Binary 25 MHz Sync None 100 mW 5415169 JNW 7415169 J.N 2-85 2-86
Up/Down 25 MHz Async Async-H 85 mwW 54LS193 JNW 74LS193 | .JN 2-133 2-134
20 MHz Async Async-H | 325 mW 54193 JW 74193 J.N 2-133 2-134
20 MHz Async Async-H 325 mW 7563 JW 8563 J.N 3-76 3-77
20 MHz Async None 90 mW - | 54LS191 JNW 74LS5191 J.N 2-128 2-129
20 MHz Async None 325 mW 54191 JNW 74191 J.N 2-128 2-129
6 MHz - Async Async-H 40 mW 541193 JNW 74L193 J.N 2-133 2-134
6 MHz Async Async-H 40 mW 75L63 JNW 85L63 JN 3-76 3-77
Decade 25 MHz Sync Sync-L 93 mW 5415162 J.NW 74L8162 JN 2-70 2-71
25 MHz Sync Async-L 93 mW 54LS160 J.NW 74LS160 JN 2-70 2-71
25 MHz Sync Sync-L 305 mW 54162A Jw 74162A J.N 2-70 2-71
25 MHz Sync Async-L 305 mW 54160A Jw 74160A JN 2-70 2-71
25 MHz Sync Async-L 305 mW 9310 JW 8310 J.N 4-27 4-28
25 MHz Sync Sync-L 400 mW 7555 JW 8555 JW 3-72 3-73
6 MHz Sync Async-L 33 mwW 76L75 JNW 86L75 J.N 3-137 3-138
Decade 25 MHz Sync None 100 mW 54L5168 JNW 74L5168 J.N 2-85 2-86
Up/Down 25 MHz Async Async-H 85 mwW 5418192 JNW 74L8192 J.N 2-133 2-134
20 MHz Async Async-H 325 mW 54192 JW 74192 J.N 2-133 2-134
' 20 MHz Async None 100 mW 5418190 | JNW 74LS8190 J.N 2-128 2-129
20 MHz Async None 325 mW 54190 JNW 74190 J.N 2-128 2-129
20 MHz Async Async-H | 325 mW 7560 JW 8560 J,N 3-76 3-77
6 MHz Async Async-H 40 mwW 541192 JNW 741192 J.N 2-133 2-134
6 MHz Async Async-H 40 mW 75L60 JNW 85L60 J.N 3-76 3-77
Modulo-N 15 MHz Sync None 250 mW 7520 JW 8520 J.N 344 347
Divider
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Functional Index/Selection Guides

//y MSI Functions

DATA SELECTORS/MULTIPLEXERS

Typ. Delay Times

Device Type and Package

Type ™ Typ. Total Connection Electrical
Description of Data to | Data to From Power Diagram Tables
. Output fnv. |Non-inv. | ¢ ile Dissipation it Coml! Page No. Page No.
Output | Output . -
Quad 2-Line to R ans 1ans | 280 mW 745258 | N 2165 2166
1-Line STATE
TRI-
5ns 14.ns 320 mW 745257 N 2-165 2-166
STATE
Standard 4ns 7 ns 195 mwW 745158 N 2-66 2-67
Standard Sns 8ns 250 mW 745157 N 2-66 2-67
TRI-
STATE 12ns 20 ns 35 mwW 5415258 | J.NW |74L5258 | J,N 2-165 2-166
TRI- .
12 ns 20 ns 50 mW 5415257 |J,NW |74LS257 | J,N 2-165 2-166
STATE
Standard 7ns 12 ns 24 mwW 6415158 | J,NW |74L8158 | JN 266 2-67
Standard 9ns 14 ns 49 mW 541.8157 |J,NW }74LS157 | J,N 266 2-67
Standard 9ns 14 ns 160 mwW 54157 JW 74157 J.N 266 2-67
Standard 40 ns 60 ns 15 mW 54L157A | JLNW |74L157A | JN 266 2-67
Standard 9ns 14 ns 150 mW 9322 Jw 8322 J.N 4-38 4-39
Standard 40 ns 60 ns 15 mW 71L22 JNW |81L22 J.N 3-13 3-14
TRI-
STATE 9.5ns N/A 200 mW 7123 JW 8123 J.N 3-13 3-14
TRI-
40 ns N/A 20 mwW 71L23 JNW 181123 J.N 3-13 3-14
STATE )
Quad 2-Line to Standard 20 ns 65 mW 5415298 | J,NW |74LS5298 | JN 2-184 2-185
1-Line With from
Storage clock.
Dual 4-Line to R 12ns | 16ns | 35mw | 5418253 [JNwW [74Ls253 | UN 2163 2164
1-Line STATE o !
Standard 6 ns 9.5 ns 225 mW 745153 N 2-57 2-58
Standard 14 ns 17 ns 180 mW 54153 Jw 74153 JN 257 2-58
Standard 14 ns 17 ns 31 mw 5415153 | JJNW [74L5153 | J,N 2-57 2-568
St_andard 12 ns 20 ns 20 ns 135 mW 9309 JW 8309 J,N 4-24 4-25
TRI- .
STATE 13.6 ns 20 ns 170 mW 7214 JW 8214 J,N 3-28 3-29
Blinetotline | TRI | 4sns | 8ns | 14ns | 275mw 745251 | N 2160 2161
STATE
TR 11 ns 18 ns 17 ns 165 mW 54251 J W 74251 J.N 2-160 2-161
STATE K
TRI- N
STATE 17 ns 21 ns 21 ns 35 mw 54LS2§1 JNW |74L8251 | J, 2-160 2-161
Standard | 4.5ns 8ns 9ns 225 mW 7458151 N 2-53 2-54
Standard 8ns 16 ns 22 ns 145 mW 54151A JW 74151A J,N 2-53 2-54
Standard 11 ns 18 ns 27 ns 30 mw 5418151 | J,NW |74LS151 | J,N 2-53 2-54
Standard 9ns 16 ns 17 ns 135 mw 9312 JW 8312 JN 4-24 4-25
Standard 11 ns 18 ns 17 ns 155 mW 721 JW 8121 J.N 3-11 3-12
Standard 22ns N/A 100 mW 7210 JW 8210 J.N 3-25 3-26
Standard 22ns 20 ns 100 mW 721 JW 8211 J.N 3-25 3-26
16-Line to 1-Line | Standard 11 ns 18 ns 200 mW 54150 J,F 74150 JN 2-63 2-54
TR 11 ns 21 ns 225 mW 7219 J,F 8219 J.N 3-28 3-29
STATE
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Functional Index/Selection Guides

DECODERS/DEMULTIPLEXERS

i

. Typ. Typ. Typ. Total Device Type and Package Connection Electrical
R Type of .
Description Output Select | Enable Power — i Diagram Tables
’ pu Time Time | Dissipation Mil. Coml. Page No. Page No.
bual 2-Line to Totem-Pole 7.5ns 6 ns 300 mwW 745139 N 2-46 2-47
4-Line Totem-Pole 18 ns 15 ns 30 mw 5415155 JNW | 7415155 JN 263 2-64
TRI- . :
20 ns 15 ns | 240 mW 7230 Jw 8230 JN 3-37 3-38
STATE
Totem-Pole 21 ns 16ns | 250 mW 54155 JW 74155 JN 263 2-64
Totem-Pole 22 ns 19 ns 34 mW 541.5139 JNW 7418139 J.N 2-46 2-47
Open-Collector 23 ns 18 ns 250 mW 54156 JWw 74156 J.N 263 2-64
Open-Collector 33 ns 26 ns 31T mwW 54L.5156 JNW 7415156 JN 2-63 2-64
3-Line to 8-Line Totem-Pole 8ns 7 ns 225 mW 745138 N 2-46 2-47
Totem-Pole 22 ns 21 ns 31t mw 5415138 JNW | 74LS138 J.N 2-46 2-47
Totem-Pole 25 ns 1 140 mw 7223 J 8223 JN 3-356 3-36
4-Lineto 10-Line, Totem-Pole 17 ns 35 mw 541542 JNW 741542 JN 2-3 2-4
BCD to Decimal Totem-Pole 17 ns 140 mW 5442 J W 7442 JN 2-3 24
Totem-Pole 20 ns 125 mw 9301 JW 8301 JN 4-22 4-23
Totem-Pole 67 ns 15 mW 54L42A JNW 74L42A JN 2-3 2-4
4-Line to 16-Line Totem-Pole | 19.5ns | 175 ns 170 mW 54154 J,F 74154 JN 2-60 2-61
‘ : Totem-Pole 19.5ns | 175ns | 170 mW 9311 JF 8311 JN 4-33 4-34
'Totem-Pole -23ns 19 ns 45 mW 5415154 JNW | 74LS154 JN 2-60 2-61
Totem-Pole 55 ns 45 ns 24 mW 54L164A | FJN 74L154A | JN 2-60 2-61
DISPLAY DECODERS/DRIVERS, OPEN-COLLECTOR
Output Off-State | Typ. Total Device Type and Package Connection - Electrical
Description Sink "Output Power Blanking Diag Tables
Current Voltage | Dissipation Mil. Coml. Page No. Page No.
BCD to 7- -40 mA 30v 320 mw Ripple 5446A JNW | 7446A JN 28 29
Segment 40 mA 15V 320 mwW Ripple 5447A JNW | 7447A JN 28 29
Decoders/Drivers 24 mA 15V 35 mw Ripple 741847 JN 28 29
12mA 15V - 35mw Ripple 541547 | JNW 28 29
6.4 mA 5.5V 265 mw Ripple 5448 JNW | 7448 JN 28 +2-9
6 mA 5.5V 125 mw Ripple 741848 | JN | 28 29
4 mA 55V 40 mW Direct 541549 | JNW | 74LS49 JN 2-8 2-9
2'mA 5.5V 125 mW Ripple 541.548 J.NW 2-8 29
BCD to Decimal | 80 mA 30V 215 mw invalid Codes | 5445 CIW 7445 J,N' 26 27
Decoders/Drivers | 80 mA 15V 215 mwW Invalid Codes | 54145 JW 74145 J.N 26 2-7
7mA 60v 80 mw Invalid Codes | 54141 JW 74141 JN 2-1 2-2
7-Segment to ' .
BCD 3.6 mA 2.4v 75 mW Direct 76L25 JNW | 86L25 J,N 3-134 3-135
Decoders/Drivers |

RESULTANT DISPLAYS USING 46A, 47A, 48, LS47, LS48,.LS49
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LATCHES
No. Typ. | Typ. Total Device Type and Package Connection Electrical
Description of | Clear | Outputs Delay Power Diag Tables
Bits Time | Dissipation Mil, Coml. Page No. Page No.
Addressable Latches 8 Low Q 21 ns 280 mwW 9334 JW 8334 JN 440 4-41
DG (Clocked) Latches 4 None QQ 1 ns 32 mw 541875 JNW 741L575 J.N 2-14 2-15
’ 4 | None Q 10 ns 35 mW 54L877 (W 2-14 215
4 None Q, Q 15 ns 160 mW 5475 JNW 7475 JN 2-14 2-15
4 None Q, Q 52 ns 175 mW 54L75A JNW 74L75A | JN 2-14 2-15
S-R Latches 4 | None Q 12 ns 19mW | 54Ls279 | JNwW | 74Ls279 | UN 2-168 2-169
4 None Q 19 ns 180 mW 7544 JNW 8544 JN 3-54 3-5656
TRI-STATE 4 High Q 28 ns 330 mW 7552 JW 8552 JN 3-64 3-65
Counters/Latches 4 High Q 95 ns 38 mW 75L52 JNW 85L52 J.N 3-64 3-65
4 High Q 28 ns 330 mW 7554 JW 8554 JN 3-64 3-65
4 High Q 95 ns 38 mW 75054 JNW 85154 JN’ 3-64 3-65
8 High Q 21 ns 330 mW 7553 JW 8553 JN 3-70 3-71
* MULTIPLIERS
Device Type and Package Connection Electrical
Description - Diagram Tables
Mil. Coml. Page No. Page No.
4-Bit by 4-Bit Parallel Binary Multipliers 7875A J 8875A J.N 3-154 3-155
78758 J 88758 JN 3-154 3-155
PARITY GENERATORS/CHECKERS
. Typ. Typ. Total Device Type and Package (:or!nocnon Electrical Tables
Description Delay Power - Diagram Page No.
Time Dissipation Mil. Coml. Page No. ge No.
-Bi Even Pari
8-Bit Odd/Even Parity 35ns 170 mW 54180 JWw 74180 JN 2-105 2-106
Generators/Checkers .
9-Bit Odd/Even Parity 13ns 335 mW 745280 2-170 2171
Generators/Checkers 34ns 130 mW 7220 JNW 8220 JN 3-32 3-33
PRIORITY ENCODERS
Typ. Typ. Total Device Type and Package Connection Electrical
Description Propagation Power Diag Tables
Delay Time Dissipation Mil. Coml. Page No. Page No.
Cascadable Octal Priority 12ns 190 mW 54148 Jw 74148 JN 249 2-50
Encoders 12 ns 190 mW 9318 Jw 8318 J.N 4-36 4-37
Full BCD Priority )
10 ns 225 mW 54147 Jw 74147 JN 249 2-60
Encoders
REGISTER FILES
Typ. Typ. Read Data Typ. Total Device Type and Package Connection | Electrical
Description Address Enable Input Power Diagram Tables
Time Time Rate Dissipation Mil. Coml. Page No. | Page No.
4 Words of 4-Bits 27 ns 15 ns 20 MHz 125 mW 5415170 | JNW | 74LS170 | JN 291 292
30 ns 15 ns 20 MHz 635 mW 74170 JN 291 2-92
4 Words of 4-Bits 24 ns 19 ns 20 MHz 135 mwW 54LS670 | JNW | 74LS670 JN 2-191 2-192
(TRI-STATE Outputs) 24 ns 19 ns 30 MHz 400 mW 7542 JwW 8542 JN 3-52 3-53
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4% MSI Functions o | Functional Index/Selection Guides

REGISTERS, OTHER

Async Typ. Total Device Type and Package Connection Electrical
Description Freq. CI‘; ar. Power - Diagram Tables
: Dissipation Mil. : Coml. Page No. Page No.
Quad Bus-Buffer Registers 25 MHz High 250 mW 54173 JW ‘74173 J.N 2-96 . 297
25 MHz High 250 mW 7551 JwW 8551 JN 3-62 3-63
"6 MHz High 28 mW 75L51 JNW | 85L51 JN 3-62 3-63
Quad D-Type Registers 75 MHz Low:, 300 mW . 748175 N 2-98 2-99
30 MHz Low 55 mW 5415175 | JNW 7415175 JN 2-98 299
25 MHz Low 150 mW 54175 Jw 74175 J.N 298 2-99
. \
Quad Multiplexers 25 MHz None 65 mW 5415298 | JNW 741.5298 JNT 2-184 2-185
With Storage : :
Hex D-Type Registers 75 MHz Low 450 mW : 745174 N - 298 . 299
30 MHz Low 80 mW 6418174 | JNW 74L8174 JN 2-98 299
25 MHz Low 225 mW 54174 JW 74174 J.N 298 2-99
8-Bit Universal Shift/Storage 15 MHz None 400 mw 7546 J W 8546 J.N 3-56 3-57
Registers ’
Octal D-Type Registers 25 MHz None 175 mW 5418374 | JNW 7415374 JN 2-187 2-188
REGISTERS, SHIFT
No e Serial Modes Typ. Total Device Type and Package Connection | Electrical
- - Shift Asyne. [T 1w .
Description of Fre Data Clear | & * | R ‘_g . Power Diagram |. Tables
Bits - Input e lalo|S |2 Dissipation Mil. | Coml. Page No. | Page No.
-Parallel-In, 8 |25 MHz D - Low | X |X|X X 360 mW | 54198 J 74198 JN 2-148 2-149
Parallel-Out 4 |70 MHz D Low | X [X|X |X | 450 mw 745194 N 2-140 2-141
(Bidirectional) | 4 |25 MHz D Low | X [X|X |X 75 mW | 54LS194A | JNW | 74LS194A | JN 2-140 24
4 |25MHz D Low | X |X]|X |X 195 mW | 54194 JW 74194 JN 2-140 . 2141
Parallel-In, 8 |25 MHz JK Low | X X |X 360 mW | 54199 J 74199 JN 2-148 2-149
Parallel-Out 5 |10 MHz D. Low | X X 60 mW | 54LS96 | J,NW | 74LS96 JN , 2-39 2-40
5 |10 MHz D Low | X X 240 mW | 5496 . Jw 7496 JN 2-39 1 240
4 | 70 MHz JK Low | X X 375 mW 745195 [N 2-144 2-145
4 |30 MHz J-K Low | X X 195 mW | 54195 JW 74195 JN 2-144 2-145
4 |30 MHz JK Low | X X 300 mW | 9300 J.N,W | 8300 JN 4-19 4-20
4 | 30 MHz JK Low | X X 70 mW | 54LS195A | JNW | 74LS195A | J.N 2-144 2-145
4 |25 MHz D Low | X X 75 mW | 5415395 JNW 7418395 |J.N 2-189 2-190
4 |25 MHz D None | X X 195 mW | 5495 JW 7495 J,N 2-36 2-37
4 |25MHz D None | X X 65 mW | 54LS95B JNW | 74L895B | JN 2-36 2-37
4 | 6MHz D None | X X 24 mW | 54L95 JNW | 74L95 J.N 2-36 2-37
Serial-In, 8 |25MHz |Gated D | Low | X 80 mW | 54LS164 JNW | 74L8164 |[JN 2-76 2.77
Parallel-Out 8 |25MHz {Gated D | Low | X 175 mW | 54164 J W 74164 JN 2-76 2-77
8 | 25MHz |Gated D | Low | X 175 mW | 7570 JW 8570 JN 3-86 3-87
8 6 MHz |Gated D | Low | X 30 mW | 54L164A | JNW | 74L164A |J.N 2-76 277
8 6 MHz |Gated D | Low | X 30mW | 76L70 JN;W [ 86L70 JN 3-86 3-87
Parallel-In, 8 |25MHz D None | X XX 200 mW | 54165 Jw 74165 JN 2-79 . 280
Serial-Out 8 |20 MHz D Low | X XX | 360mwW | 54166 J 74166 JN 2-82 283
8 | 14 MHz D None | X X |X | 200mw | 7590 JW 8590 JN 3-110 3-111
8 6 MHz D None | X XX 30mW | 76L90 . JNW | 86L90 JN- 3-110 3-111
Serial-In, 8 | 10MHz |Gated D | None | X 175 mW | 5491A JW 7491A  |UN 234 2-35
Serial-Out . . 8 4 MHz | Gated D | None | X 17.5 mW | 54L91 JNW | 74L91 JN 2-34 2-35

* §-R =shift right, S-L. = shift left.
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DUAL-IN-LINE PACKAGES

(N) All devices ordered with the ‘N suffix are supplied in either the 14-pin, 16-pin, 20-pin, or 24-pin molded dual-in-line
package. Molding material is EPOXY B, a highly reliable compound suitable for military as well as commercial temperature
range applications. Lead material is Alloy 42 with a hot solder dipped surface to allow for ease of solderability.

(J) Al devices ordered with the “J" suffix are supplied in either the 14-pin, 16-pin, or 24-pin ceramic dual-in-line package.
The body of the package is made of ceramic and hermeticity is accomplished through a high temperature sealing of the
package. Lead material is tin-plated kovar.

FLAT PACKAGES

(W) All devices ordered with the ‘W’ suffix are supplied in either the 14-pin or 16-pin ceramic flat package. The ‘body of
the package is made of ceramic and hermeticity is accomplished through a high temperature sealing of the package.
Lead material is tin-plated kovar.

(F) All devices ordered with the “F* suffix are supplied in the 24-pin glass/metal flat package. The top and bottom of the

package are gold-plated kovar as are the leads. The side walls are glass, through which the leads extend forming a
hermetic seal. )

Four combinations of bottom insulator and formed leads are supplied for the W or F packages. Suffix coding is as follows:

Suffix Bottom Insulator Formed Leads
- —00 (Ex: DM541.00W-00) No No
-01 Yes Yes
—06 Yes No
—07 No Yes

If no suffix is added, parts will be supplied as if the —00 suffix had been ordered.

0.360 |
+0.005
) 300
0.010R
TYP
0.005 R _/
0.000 Typ
0.005
0.365 -
+0.005

Standard Flat Pack Lead Form

xli
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1

0.785

0.785 . ) .
T MAX ’ ‘:'AJAO)‘: MAX ‘:le::
+_[i4] [1s] [iz] [if] [io] [o] [] ! { srass 0.025 8] [i8] (ia] (i3] [i2) [i7) fie] fo] GLASS
0.025, RAD i
RAD ) 0.280 0.280
MAX MAX
R REBROREE DN MG W T
0.200 ! 0.200
0.290 GLASS 0060 X 0.290 GLASS 0060
= e | SEALANT\ +0.005 ~] [ MAX r 0320 | sznmn «unns Max
10160 + aY ] 0.160 -
Max { max i
0.008 1 0.008
0012 0100 0.020 0012 o m 33‘;
0385 ‘ 0.100 0.018 0070 0.385 omo 0018 0125
10,025 ao'r':AE):ms—_‘ l—»mnw ] l<- ’IL’UWD 2 10,025 soTH Ea:‘,;)s( l«— 0.01 n-—j |<— ——“4 0002 N
14-Pin Ceramic Dual-In-Line Package (J) 16-Pin Ceramic Dual-In-Line Package (J)
1.290 0.600
MAX - MAX
24] [23] [22] [21] j20] {18 [18 171 18] ]1s] 4] [13 GLASS
0.025 :
RAD .
\\5 0515
: 0525
CT T T T TeT Tl T T ToT T T T2
0580 GLASS 0.055 0.200
0620 ] SEALANT ™ [~:0005 - MAX
0.160 + : A —]
| 11 1) Max ) S
0.008 ! . T
0.612 ©0.020
- : - 0070
0.685 0.060 0.100 0.018 0.125
ums—_-’l ™ 0.100 "l ("-umu "'“‘“zwnz MIN
, 24-Pin Ceramic Dual-In-Line Package (J)
0870
. ogse  MAX
NOM
0.092 DA NOM 0092 DIA NOW J@.MML’L -
PIN NO. 1 INDENT PIN NO. 1 INDENT \@ . ’ 0250
~\ 3 ‘\\' 0005

UL_IL_IULIULJ['I

0.300 0.030 . 0.040 0‘1‘3“0
0.324 MAX - TYP 0.4 B
2 e , o120
| g MIN

0.300 0.030
0320 MAX

nus
0.009 g 0.008 ;
. 0.015 N 0.015 , s
.12 . +0.025 0075 .018 0.

l‘o mle ' »l . ¥ . }‘“'"5 8015 0015 }‘_ "’m’}“ ”| 0003 MIN

1325 Ty poe +0.015 0.100 +0.003 .
TP

14-Pin Molded Dual-in-Line Package (N) ’ 16-Pin Molded Dual-In-Liné Package (N)
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Packages
. 1.055
= MAX
0.092 NOM
PIN NO. 1 IDENT 0.250
N \\@ @ +0.005
)
T 2] 3T LT Ts] [eJ [T o] TaT Tnef
0.090__|
0.300 nom .
~0320 ] 0.030 —~| |=—0.040TYP
0.320 B030 l
i
.
2009
=010 A
[ B T
0.075 ] 0.100 0.018
0345 MAX — 40,005 0010 +0.003
20-Pin Molded Dual-In-Line Package (N)
i 1.270 MAX
0.540
+0.005
CT o] ToT ToJ I TeT BT TeT ToJ T T[] T2
0.040 0.160
i rvp’l l“_ 0.005
aos [~ 1 .
0.009 )
] 0.015° 0015
; 1 MIN
- +0.025 | 0075 | 0.100 0.018 0125
0825 yois e 1 o0 I“ VP —’”410.1:03 MIN
24-Pin Molded Dual-In-Line Package (N)
0375
0.400 0.390
0337 [ -
050" 0.010 forf 2050 MAX GLASS
0.025 £0.005 | 0050
oot 7 g
- I
1
73 16 . Q T [}
0.275 0.300 PINNO. 1 & 0.275
PIN NO. 1 0.840 PIN NO. 1 0.940 ——_1 24 1 0.880
MAX MAX VDENT MAX
IDENT N § GLASS 0.860 1DENT gLass 0960 I sLass *°%0
3 455 7 ¥ drdr ]
iRl
i i
u.m'lL ) 0.015 i
0.019 wois || (X
001971

14-Pin Flat Package (W)

16-Pin Flat Package (W) 24-Pin Flat Package (F)

xliii



Packages

1 ﬁf TTL Data Book

INCHES TO MILLIMETERS CONVERSION TABLE
INCHES | MM | INCHES | MM | INCHES MM

0001 | 0.0254 | 0.010 0.254 0.100 2.54
0002 | 0.0508 | 0.020 0.508 0.200 5.08
0003 | 00762 | 0.030 0.762 0.300 7.62
0004 | 01016 | 0.040 1.016 0.400 10.16
0005 | 01270 | 0.050 1.270 0.500 12.70
0.006 | 0.1524 | 0060 | 1524 0.600 15.24
0007 | 01778 | 0.070 1.778 0.700 17.78
0008 | 02032 | 0.080 2,032 0.800 20.32
0.009 ‘| 02286 | 0.090 2.286 0.900 22.86

o R L R RI A i b

xliv
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44 54/74 ssi

Conn.

o Elec. Package
Device No. Description .| Diag. | Char. J - ‘N W
- ' ‘ Pg. No.|Pg. No.| Mil Coml Mil  Coml Mil  Coml
DM5400/DM7400 Quad 2:Input NAND Gates ) 11 1-36 ® [N L] [ o L]
DM54H00/DM74H00 | Quad 2-lnput NAND Gates 11 1-36 ° ° ® ° N/A
DM54L00/DNMi74L00 Quad 2-Input NAND Gates 1-1 136 | o ® . e [ e e
DMS54L.S00/DM74LS00| Quad 2-Input NAND Gates . * * 141 1-36 L] ® (] (] L] (]
DM74S00 Quad 2-Input NAND Gates 141 1-36 N/A ® N/A
DM5401/DM7401 , | Quad 2-Input NAND Gates with 11 138 | @ ° ° e L] L]
v Open-Collector Outputs
DM54H01/DM74H01 . | Quad 2-Input NAND Gates with 1-1 138 | ® [ ° [ N/A
. Open-Collector Outputs
DM54L01/DM74L01 Quad 2-Input NAND Gates with 11 1-38 N/A N/A . ° [
Open-Collector Outputs:
DM54LS01/DM74LS01| Quad 2-Input NAND Gates with 1-1 1-38 o ° L] [ ® [
- R Open-CoiIector Outputs ‘ .
DM5402/DM7402 Quad 2-Input NOR Gates 1-2 1-40 | o ° (] ° . ]
DMb541.02/DM74L02 Quad 2-Input NOR Gates 1-2 1-40 L L] ® ° ° L]
DM54L.S02/DM74L.502| Quad 2-Input NOR Gates. 1-2 1-40 o L] o ® ° °
DM74502 _ | Quad 2-Input NOR Gates 1-2 1-40 N/A . N/A
DM5403/DM7403 | Quad 2-Input NAND Gates with 1-2 1-38 ® L L] ® N/A
) Open-Collector Outputs .
DM54L03/DM74L03 - | Quad 2-Input NAND Gates with 1-2 1-38 ° L] ® L& N/A
Open-Collector Outputs .
DM54LS03/DM74LS03| Quad 2-Input NAND Gates with 1-2 1-38 e L] L] ® ® o
Opén-CoIlector Outputs : o
DM74S03 Quad 2-Input NAND Gates with 1-2 1-38 N/A o N/A
' ) Open-Collector Outputs ‘
DM5404/DM7404 Hex Inverters 12 | 1-36.| ® . . ° . .
'DM54H04/DM74H04 | Hex Inverters 12 [136 | ® ° . . N/A
DM54L04/DM74L04 | Hex Inverters . 12 1136 | o o ° ° ° ®
DMb541L.S04/DM741L.S04 | Hex Inverters . 1-2 1-36 |- ® . °® ° ° °
DM74504 Hex Inverters , 12 | 1-36 N/A . N/A
~DM5405/DM7405 Hex Inverters with Open-Collector 13 1-38 [ o e KJ [} [
, Outputs " : )
DMb54H05/DM74H05 | Hex Inverters with Open-Collector 1-3 1-38 L] ° ® ° N/A
. " Qutputs ) ) . ‘
DMB54L05/DM74L05 | Hex Inverters with Open-Collector 1-3 1-38 | o [ (] ) K °
Outputs ) .
DMB4L.S05/DM74LS05| Hex Inverters with Open-Collector 1-3 138" o o L] ® [ ®
' ‘1 Outputs L }
DM74S05 Hex Inverters with Open-Collector 1-3 1-38 - N/A’ K N/A
. Qutputs ) -
DM5406/DM7406 Hex Buffers with Open-Collector 1-3 | 142 e o ° ° ° .
' ) High-Voltage Outputs | )
DMb407/DM7407 Hex Buffers with Open-Collector 1-3 1442 | e ° [ ° [ [
High-Voltage Outputs - '
DM5408/DM7408 Quad 2-Input AND Gates 14 1-44 . ° . . e . e
DM54H08/DM74H08 | Quad 2-Input AND Gates 14 1-44 L] L] ) [ N/A
DM541L.08/DM74L08 | Quad 2-Input AND Gates 14 | 144 @ . e e ° k)
DM54LS08/DM74L.S08| Quad 2-Input AND Gates 1-4 144 | o @ . ) . .
DM5409/DM7409 Quad 2-input AND: Gates with 1-4 1-46 L] ° ° . L °
. Open-Collector Outputs . :
DM54L09/DM74L09 | Quad 2:Input AND. Gates with 1-4 ‘146, | © . e e . .
L . Open-Collector Outputs T ) .
'DM54L.S09/DM74LS09| Quad 2-Input AND Gates with 1-4 146 | ® ° LI . .
) Open-Collector Outputs " - = : .
DM5410/DM7410 Triple-3-lnput NAND Gates 14 136 © e LY } . )
DM54H10/DM74H10 | Triple 3-Input NAND Gates 14 1-36 | © ‘e . . N/A
L ° ° ¢ e

DM54L10/DM74L10

Triple 3-Input NAND Gates

14

1-36"
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Conn. | Elec. Package
Device No. Description Diag. | Char. J N w
Pg. No.| Pg. No.| Mil Com! | Mil Coml Mil  Coml
DMbB4LS10/DM74LS10| Triple 3-Input NAND Gates 1-4 1-36 [ o ° . [} °
DM74S10 Triple 3-Input NAND Gates 1-4 1-36 N/A ° N/A
DM5411/DM7411 Triple 3-Input AND Gates 1-5 1-44 [ ° o ° N/A
DM54H11/DM74H11 Triple 3-Input AND Gates 1-5 1-44 ° . ° ° N/A
DM54L11/DM74L11 Triple 3-Input AND Gates 1-5 1-44 L) ‘e o L] o o
DM54LS11/DM74LS11| Triple 3-Input AND Gates 1-5 1-44 [} ° o ° ° °
DM74S11 Triple 3-lnput AND Gates 156 1-44 N/A o N/A
DM541.S12/DM74LS12] Triple 3-Input NAND Gates with 1-5 1-38 L] [ ] o L] L] L]
Open-Collector Outputs
DM5413/DM7413 Dual 4-Input NAND Schmitt Triggers 1-5 1-48 [ [ o L4 ° (4
DMB54L.S13/DM74LS13 | Dual 4-Input NAND Schmitt Triggers 1-5 148 | e [ . [ . L]
DM5414/DM7414 Hex Schmitt Triggers 1-6 1-48 L] [ L4 [ L4 L
DM541L.S14/DM74LS14 | Hex Schmitt Triggers 1-6 1-48 . L] L] L] . [
DM54LS15/DM74LS15] Triple 3-Input AND Gates with 1-6 1-46 [ o L] L] o L]
. Open-Collector Outputs ) ’
DM74S15 Triple 3-Input AND Gates with 1-6 1-46 N/A [ N/A
Open-Collector Outputs
DM5416/DM7416 Hex Buffers with Open-Collector 1-6 1-42 L] [ L] o L] o
High-Voltage Outputs
DM5417/DM7417 Hex Buffers with Open-Collector 1-7 1-42 L] ® [ L] L[] [
High-Voltage Outputs
DM5420/DM7420 Dual 4-Input NAND Gates 1-7 1-36 ° L] o ° L] °
DMB4H20/DM74H20 | Dual 4-Input NAND Gates 1-7 1-36 L] L] L] [ N/A
DM541L.20/DM74L20 | Dual 4-Input NAND Gates 1-7 1-36 . o L4 L] ° .
DM541L.520/DM741L.S20 | Dual 4-Input NAND Gates 17 1-36 L] [ . [ [ L]
DM74S20 Dual 4-Input NAND Gates 17 1-36 N/A o N/A
DMB4H21/DM74H21 | Dual 4-Input AND Gates 1-7 1-44 [ [ L] [ N/A
DM54LS21/DM74LS21 | Dual 4-Input AND Gates 1-7 1-44 [ . L] L] o L]
DM54H22/DM74H22 | Dual 4-Input NAND Gates with 1-8 1-38 [ L] o L] N/A
Open-Collector Outputs
DM5B41L.S22/DM741L.S22 | Dual 4-Input NAND Gates with 1-8 1-38 ° ° L] [ L] o
Open-Collector Outputs
DM74S22 Dual 4-Input NAND Gates with 1-8 1-38 N/A o N/A
Open-Collector Outputs
DM5423/DM7423 Expandable Dual 4-Input NOR Gates 1-8 1-50 . L] L] o L] [
DM5425/DM7425 Dual 4-Input NOR Gates 1-8 1-40 o L] L] L] L] L]
DM5426/DM7426 Quad 2-Input High-Voltage NAND 1-9 1-42 ] ° . . N/A
Gates
DM541L.26/DM74L26 | Quad 2-Input High-Voltage NAND 1-9 1-42 o [ o [ N/A
. Gates :
DM54L.526/DM74L.S26 | Quad 2-Input High-Voltage NAND 1-9 1-42 L] o [ L] L [
Gates ’
DM5427/DM7427 Triple 3-Input NOR Gates 1-9 1-40 [ L] [ ] o ° L]
DM541°S27/DM74LS27 | Triple 3-Input NOR Gates 1-9 1-40 [ L] . [ o o
DM5430/DM7430 8-Input NAND Gates 19 1-36 [ L] . L] [ o
DM54H30/DM74H30 | 8-Input NAND Gates 1-9 1-36 L] L] L] o N/A
DM541.30/DM74L30 8-Input NAND Gates 1-9 1-36 . L] L [ o °
DM54L.S30/DM74LS30 | 8-input NAND Gates 1-9 1-36 L] [ L] L] o (]
DM74S30 8-Input NAND Gates 19 1-36 N/A [ N/A
DM5432/DM7432 Quad 2-Input OR Gates 110} 1562 [ o L] ° o [
DM54L32/DM74L32 | Quad 2-Input OR Gates 1-10} 1-52 L] L] L] L] o L]
DM541L.532/DM741.S32| Quad 2-Input OR Gates 1-10| 1-562 o L] L] L4 L] °
DM5437/DM7437 Quad 2-Input NAND Buffers 1-10 1-54 L] L] L] .. L] L]
DM541L.S37/DM741L.S37 | Quad 2-Input NAND Buffers 1-10| 1-54 ° L] L] [ ° L4
DM5438/DM7438 Quad 2-Input NAND Buffers with 1-10 1-42 L] ° L o L] L]
Open-Collector Outputs
DM5B41L.S38/DM74LS38| Quad 2-Input NAND Buffers with 1-10| 142 [} [ ) . ° °
' Open-Collector Outputs
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-| Conn. | Elec. Package
Device No. Description Diag. | Char. J N : w
e Cos Pg. No.|Pg. No.| Mil Coml | Mil Coml | Mil Coml
DM5440/DM7440 Dual 4-Input NAND Buffers 11 1-54 ° [ . . [} ®
DM54H40/DM74H40 | Dual 4-Input NAND Buffers 1-11 1-54 (] . ° (] N/A
DM541L.S40/DM741.S40 | Dual 4-Input NAND Buffers - 1-11 1-54 o o (] ° L L3
DM74S40 Dual 4-Input NAND Buffers 1-11 1-54 N/A L] N/A
DM5450/DM7450 Dual 2-Wide 2-Input AND-OR-INVERT | 1-11 1-50 ® (] (] o L] o
Gates ' . .
DM54H50/DM74H50 | Dual 2-Wide 2-Input AND-OR-INVERT | 1-11 1-50 (] (] ° (] N/A
Gates ' : :
DM5451/DM7451 Dual 2-Wide 2-Input AND-OR-INVERT | 1-12 |.1-56 . . . . . .
R Gates . B
DM54H51/DM74H51 | Dual 2-Wide 2-Input AND-OR-INVERT | 1-12 | 1-56 . . K . N/A
Gates
DM541L51/DM74L51 Dual 2-Wide 2-Input AND-OR-INVERT | 1-12 | 1-566 L] L] (] (] L] L]
Gates
DM54LS51/DM74LS51| Dual 2-Wide 2-Input AND-OR-INVERT | 1-12 | 1-56 (] (] L] ° e .
: Gates
DM74S51 Dual 2-Wide 2-input AND-OR-INVERT | 1-12 | 1-566 N/A (] N/A
Gates
DM54H52/DM74H52 | Expandable 4-Wide AND-OR 1-13 | 1-50 ° . ° ° N/A
Gates .
DM5453/DM7453 Expandable 4-Wide AND-OR 1-13 | 1-50 [ L] ° L] L] .
. INVERT Gates ‘
DM54H53/DM74H53 | Expandable 4-Wide AND-OR- 1-13 | 1-50 (] (] (] (] N/A
' INVERT Gates
DM5454/DM7454 4-Wide AND-OR-INVERT Gates 1-14 | 1-66 L] L] (] . (] °
DM54H54/DM74H54 | 4-Wide AND-OR-INVERT Gates 1-14 | 1-56 (] (] L] ‘. N/A
DM541.54/DM74L54 4-Wide AND-OR-INVERT Gates 1-14 1-66 ° o ° L ‘ o ‘e
DM54L.S54/DM74LS54 | 4-Wide AND-OR-INVERT Gates 1-14 | 1-56 ° . L] L] (] L]
DM54H55/DM74H55 | 2-Wide 4-Input AND-OR- 1-15 | 1-50 L] (] ° ° N/A
INVERT Gates ’
DM541.55/DM741.55 2-Wide 4-Input AND-OR- * 1-15 | 1-56 . ° . ° . .
INVERT Gates
DM541L.S55/DM74 LS55 2-Wide 4-Input AND-OR- 1-15 1-56 L] L] . [ L °
INVERT Gates
DM5460/DM7460 Dual 4-Input Expanders 1-15 | 1-568 o ‘o ° ° o o
DM54H60/DM74H60 | Dual 4:Input Expanders 115 |159 | e (] . . ‘N/A
DM54H61/DM74H61 Triple 3-Input Expanders 1-16 | 1-60 o o ‘e [ N/A
DM54H62/DM74H62 | 4-Wide AND-OR Expanders 1416 | 169 | @ L] L] . N/A
DM74S64 4-Wide AND-OR-INVERT Gates 1-16 | 1-56 N/A ® N/A
DM74S65 4-Wide AND-OR-INVERT Gates 117 | 1-61 N/A (] N/A
with Open-Collector Outputs o
DM5470/DM7470 AND-Gated J-K Positive-Edge-Triggered | 1-18 | 1-62 L] . L] [ o L]
Flip-Flops with Preset and Clear
DM54H71/DM74H71 AND-OR-Gated J-K Master-Slave 1-18 1-64 [ L] . o N/A
Flip-Flops with Preset ’ )
DM54L71/DM74L71 | AND-Gated R-S Master-Slave 119 | 166 |'® L] . ° . (]
' Flip-Flops with Preset and Clear :
DM5472/DM7472 AND-Gated J-K Master-Slave Flip-Flops | 1-19 1-62 L2 ° ° ° [} ‘e
“with Preset and Clear
DM54H72/DM74H72 | AND-Gated J-K Master-Slave Flip-Flops | 1-19 | 164 | o . [ ] N/A
\ with Preset and Clear ‘
DM54L72/DM74L72 | AND-Gated J-K Master-Slave Flip-Flops | 1-19 | 1-66 . o ° [ o o
) ) with Preset and Clear o i
DM5473/DM7473 Dual J-K Flip-Flops with Clear 120 | 162 | ® L] L] ‘e . .
DM54H73/DM74H73 | Dual J-K Flip-Flops with Clear 120 | 1-64 L] (] L] ° N/A
DM54L.73/DM74L73 | Dual J-K Flip-Flops with Clear 1-20 | 1-66 e o (] (] (] .
DM54LS73/DM74LS73| Dual J-K Flip-Flops with Clear 120 | 1-68 (] . ® ® (] °
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Conn. | Elec. Package
Device No. Description Diag. | Char. J N W
Pg. No.| Pg. No.| Mil Coml Mil  Coml Mil  Coml
DM5474/DM7474 Dual D Positive-Edge-Triggered 120 | 1-62 o ° o o o L4
Flip-Flops with Preset and Clear
DM54H74/DM74H74 Dual D Positive-Edge-Triggered 1-20 | 1-64 (] . . L] N/A
) Flip-Flops with Preset and Clear
DM54L74/DM74L74 Dual D Positive-Edge-Triggered 1-20 | 1-66 L] o L] L] L] L]
Flip-Flops with Preset and Clear
DM54LS74/DM74LS74  |Dual D Positive-Edge-Triggered 1-20 | 1-68 . [ (] L] [ .
Flip-Flops with Preset and Clear
DM74S74 Dual D Positive-Edge-Triggered 1-20 | 1-70 N/A . N/A
'Flip-Flops with Preset and Clear
DM5476/DM7476 Dual J-K Flip-Flops with Preset and 1-21 1-62 L L] (] L] [ o
Clear
DM54H76/DM74H76 Dual J-K Flip-Flops with Preset and 1-21 1-64 o . ° L] N/A
Clear
DM54LS76/DM74LS76 Dual J-K Flip-Flops with Preset and 1-21 1-68 L] L] ° L] L] L]
Clear
DM54H78/DM74H78 Dual J-K Flip-Flops with Preset, 1-21 1-64 [ ° ° ° N/A
Common Clear and Common Clock '
DM54L78/DM74L78 Dual J-K Flip-Flops with Preset, 1-21 1-66 ° ° ° [ ° °
I Common Clear and Common Clock
DMb41L.S78/DM74LS78  |Dual J-K Flip-Flops with Preset, 1-21 1-68 L] L] L] L] . o
Common Clear and Common Clock
DM5486/DM7486 Quad EXCLUSIVE-OR Gates 1221 172 L] L] (] L] L] L]
DMb541L.86/DM741.86 Quad EXCLUSIVE-OR Gates 122 172 L] L] . . . .
DM54LS86/DM74LS86 |Quad EXCLUSIVE-OR Gates 1-22{ 1-72 L] (] L] L] . L]
DM74S86 . Quad EXCLUSIVE-OR Gates 1-221 172 N/A ° N/A
DM54H103/DM74H103 | Dual J-K Negative-Edge-Triggered 1-23 ] 1-74 . ° . ° N/A
Flip-Flops with Clear
DM54H106/DM74H106 |Dual J-K Negative-Edge-Triggered 1-23 | 1-74 [ L] o ° N/A
Flip-Flops with Preset and Clear
DM54107/DM74107 Dual J-K Master-Slave Flip-Flops with 1-23 | 1-62 L] L] . L] N/A
Clear
1 DM54LS107/DM74LS107 | Dual J-K Master-Slave Flip-Flops with 1-23 1-68 o L) ° . . o
Clear
DM54H108/DM74H108 | Dual J-K Negative-Euge-Triggered 1-24 1 1-74 L] ° . L] N/A
Flip-Flops with Preset, Common
Clear, and Common Clock )
DM54109/DM74109 Dual J-K Positive-Edge-Triggered 1-24 1-62 o o o o . o
Flip-Flops with Preset and Clear
DM54L.S109/DM74LS109 | Dual J-K Positive-Edge-Triggered 1-24 | 1-68 . . ° . . °
Flip-Flops with Preset and Clear
DM54L.S112/DM74LS112 | Dual J-K Negative-Edge-Triggered 1-24 | 1-68 o [ [ o o o
Flip-Flops with Preset and Clear
DM74S112 Dual J-K Negative-Edge-Triggered 1-24{ 1-70 N/A o N/A
Flip-Flops with Preset and Clear
DM54L.S113/DM74LS113 [ Dual J-K Negative-Edge-Triggered 1-25| 1-68 . L] L] L] o L]
Flip-Flops with Preset
DM74S113 Dual J-K Negative-Edge-Triggered 1-25 | 1-70 N/A .o N/A
Flip-Flops with Preset
DM54L5114/DM74LS114 |Dual J-K Negative-Edge-Triggered 1-256| 1-68 o . L] ° . L]
Flip-Flops with Preset, Common
Clear, and Common Clock
DM74S114 Dual J-K Negative-Edge-Triggered 1-25| 1-70 N/A o N/A
Flip-Flops with Preset, Common
. Clear, and Common Clock .
DM54121/DM74121  [One Shots 1-26 | 1-76 L] [ ° o o °
DM54L.5122/DM74L.S122 | Retriggerable One Shots with Clear 126 1-78 L L] L] L] o o
| DM54123/DM74123 Dual Retriggerable One Shots withClear| 1-26| 1-78 o L] o ° o L]
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Table of Contents

Conn. | Elec. Package
Device No. " Description Diag.| Chat. | - J "N w
' : : Pg. No.|Pg. No] Mil Coml | Mil Coml| Mil  Coml
DM541L.123A/DM74L.123A Dual Retriggerable One Shots 1-26 {1-78 . . [ e | e (2
' with Clear
DMB541.S123/DM741L.5123 Dual Retriggerable One Shots 1-26 |1-78 [ L . L] (] (]
with Clear . '

DM54125/DM74125 TRI-STATE Quad Buffers 1-27 11-80 L4 . L] L] (] (]
DM54LS125/DM741L.5125 TRI-STATE Quad Buffers 1-27 |1-80 L] L] . L] L] [
DM54126/DM74126 TRI-STATE Quad Buffers 1-27 |1-80 L] [ L] (] . L]
DM54L5126/DM74L.S126 TRI-STATE Quad Buffers 1-27 |1-80 L] . L] L] o L]
DM54132/DM74132 Quad 2-Input NAND Schmitt 1-27 |1-48 (] (] (] . (] o

Triggers
DM54LS132/DM74LS132 Quad 2-Input NAND Schmitt 1-27 |1-48 . ] . . . .
Triggers
DM74S133 13-Input NAND Gates 1-28 |1-36 N/A L] N/A
DM74S134 TRI-STATE 12-Input NAND 1-28 {1-80 N/A L] N/A
Gates
DM74S135 Quad EXCLUSIVE-OR/NOR 1-28 |1-82 N/A . N/A
Gates '
DM54L.S136/DM74L.5136 Quad EXCLUSIVE-OR Gates 1-29 |1-84 (] [ L] . L] L]
with Open-Collector Outputs
DM745136 Quad EXCLUSIVE-OR Gates 1-29 |1-84 N/A L] N/A
) with Open-Collector Outputs
DM74S140 Dual 50-Ohm Line Drivers 1-29 |1-54 N/A . N/A
DM541.S221/DM741.5221 Dual One Shots with Schmitt- 1-30 | 1-76 [ L] L] ° L] L]
) ‘ Trigger Inputs ‘
DM74S260 . Dual 5-Input NOR Gates 1-31 |1-40 N/A [ N/A
DM541L.S266/DM741.5266 Quad EXCLUSIVE-NOR Gates 1-31 |1-84 L] (] L] e L} L]
) with Open-Collector Qutputs
DM54365/DM74365 TRI-STATE Hex Buffers 1-32 | 1-86 L] [ [ (] L]
DM54L.S365/DM741L.S365 TRI-STATE Hex Buffers 1-32 | 1-86 L] L] L] [ ] o o
DM54366/DM74366 TRI-STATE Hex Buffers 1-32 | 1-86 L] o L L4 L
DM54L.S366/DM741.S366 TRI-STATE Hex Buffers 1-32 | 1-86 L] . L] L] L] L]
DM54367/DM74367 TRI-STATE Hex Buffers 1-32 | 1-86 o L] o L L
DM541.S367/DM74L.S367 TRI-STATE Hex Buffers 1-32 | 1-86 L] [ ] [ L] L] (]
DM54368/DM74368 TRI-STATE Hex Buffers 1-33 | 1-86 L] L] L L ®
DM54L.S368/DM74L.S368 TRI-STATE Hex Buffers 1-33 |1-86 [ [ L] o L] L]
DM541.S386/DM741L.5386 Quad EXCLUSIVE-OR Gates 1-34 {172 [ L] ° [ ° [
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%4 ssi ' DM54/DM74 Connection Diagrams/Gates

00 Quad 2-Input NAND Gates

Vee B4 A4 Ya 83 A3 Y3 ya B4 A4 GND 83 A3 vi

14 13 lvz |n 10 I9 |a 14 13 12 In 10 9 8

g

T |2 |J 0 |5 3 7 1 2 3 Ia 5 6 7
Al B1 Y1 A2 B2 Y2 GND Al B1 1 Vee \ A2 82
5400/7400(J), (N); 54H00/74H00(J), (N); 5400/7400(W); 54L.00/74L00(W)
54L.00/74L00(J), (N); 54LS00/74LS00(J),(N),(W);
74S00(N)

See page 1-36 for electrical tables.

01 Quad 2-Input NAND Gates with Open-Collector Outputs

Vee va 84 A4 va 83 A3 va B4 A4 GND 83 A3 %
14 ||3 12 " 10 9 8 14 13 12 1 10 9 8
Y = AB
1 2 3 4 ls 6 7 R 3 ] 5 6 7
vioo'a 81 Y2 a2 B2 GND Al 81 V1 Vee v2 Az 82
5401/7401(J), (N); 54LS01/74LS01(J), (N), (W) 5401/7401(W); 54L01/74L01(W)
Vee 84 At va 83 A3 3
14 13 ||z |1| 10 |9 ll
1 2 |3 q 5 la '7
At 81 1 A2 82 v2 GND

54H01/74H01(J), (N) -

See page 1-38 for electrical tables.
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DM54/DM74 Connection Diagrams/Gates

02 Quad 2-Input NOR Gates

Y =A+B

See page 1-40 for electrical tabies.

|14 lu

|1z |n l“‘ |9 [

1 A 81 V2 a2 82 GND

5402/7402(J), (N); 54L02/74L02(J), (N);
541.502/74L502(J), (N), (W); 74802(N)

Al 1 Vee Y2 A2 2

5402/7402(W); 54L.02/74L.02(W)

03 Quad 2-Input NAND Gates with Open-Collector Outputs .

See page 1-38 for electrical tables.

Vee B3 A4 Ya B3 A3 v3

~
=
)

5403/7403(J), (N); 54L03/74L.03(J), (N);
54L.503/74L503(J), (N), (W); 74S03(N)

04 Hex Inverters

See page 1-36 for electrical tables. '

Yi AB Y6 GND Y5 A5 va

lu |13 I1z In |m In ls

1 2 3 4 5 & 7

A1 A\l A2 Y2 A3 Y3 GND

5404/7404(J), (N); 54H04/74H04(J), (N);
54L.04/74L04(J), (N); 54L.S04/74LS04(J),(N),(W);
74504(N)

|1 Iz Is - la |5 Is 7
Y2 A2 Vee A3 Y3 A4

5404/7404(W); 54L.04/74L04(W)

1-2
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DM54/DM74 Connection Diagrams/Gates"

05 Hex Inverters with Open-Collector Outputs

Y1 A6 6 GND Y5 AS ya

22—
=
=

-]
-1
=

5405/7405(J), (N); 54H05/74H05(J), (N);
54L05/74L05(J), (N); 54LS05/74LS05(J), (N), (W);
74S05(N)

See page 1-38 for electrical tables.

Al v2 A2 Vee A3 Y3 A4

5405/7405(W); 54L05/74L05(W)

06 Hex Buffers with Open-Collector High-Voltage Outputs

See page 1-42 for electrical tables.

R

y2 v3 GND

5406/7406(J), (N), (W)

07 Hex Buffers with Open-Collector High-Voltage Outputs

See page 1-42 for electrical tables.

v A8 \{] A5 Y5 A4 va
[

6407/7407{J), (N), (W)

1-3
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DM54/DM74 Connection Diagrams/Gates

08 Quad 2-Input AND Gates

See page 1-44 for electrical tables.

Vee B4 As Y4 83 A3 Y3
14 13 12 1 I‘lﬂ J! IB
1 2 3 4 5 6 7
Al B1 Y1 A2 B2 2 GND

5408/7408(J), (N), (W); 54H08/74H08(J), (N);
541L.08/74L08(J), (N), (W);
541.508/74L.508(J), (N), (W)

09 Quad 2-Input AND Gates with Open-Collector Outputs

See page 1-46 for electrical tables.

Veo 84 As va 83 A3 v3
14 |s3 ‘12 11 Im' ls |s
1 ‘1 la 4 5 6 7
A1 81 vi A2 82 2 GND

5409/7409(J), (N), (W); 54L09/74L08(J), (N}, (W);
54L.509/74L.S09(J), (N), (W)

10 Triple 3-Input NAND Gates

Y =ABC

See page 1-36 for electrical tables.

c1

13

c3 B3 A3

Y3 c3

13 12

GND B3 A3 c2

tl| 10

Al

81

4 5 6

82 cz y2

5410/7410(J), (N); 54H10/74H10(J), (N);
54L.10/74L10(J), (N); 54LS10/74LS10(J), (N), (W);

74S10(N)

GND

. A

la 5 6 7

Vee 2 A2 B2

5410/7410(W); 54L.10/74L10(W)

14
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DM54/DM74 Connection Diagrams/Gates

M Triple 3-Input AND Gates

Y = ABC

Vee cl yi €3 83 A3 v3

1 13 12 1 10 ln Jc

1 2 3 4 5 6 |7

Al B1 A2 B2 c2 Y2 GND

5411/7411(J), (N); 54H11/74H11(J), (N);
54L.11/74L11(J), (N), (W); 54LS11/74LS11(J), (N), (W);

74811(N)
See page 1-44 for electrical tables.
12 Triple 3-Input NAND Gates with Open-Collector Outputs
Vee ot Y1 €3 83 A3 ¥3
14 13 12 11 10 In |x

Y = ABC

See page 1-38 for electrical tables.

Al Bt AZ 82 c2 Y2 GND

54LS12/74LS12(J), (N), (w)

13 Dual 4-Input NAND Schmitt Triggers

Y = ABCD

- See page 1-48 for electrical tables.

Vee 02 ] NG B2 A2 v2
Il‘l 13 12 1 10 9 |8
~
"QK
1 2 ‘3 4 5 6 7
A1 1 e ot 01 1 oND
§ 5413/7413(J),(N),(W); 54LS13/74LS13(J),(N),(W)
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14 Hex Schmitt Triggers

See page 1-48 for electrical tables.

Vﬁ V5 Al Vl

Ve
lu l 13 u l 1 m 9

Al
el

Il '2 l: A 5 s 7
v:

5414/7414(J),(N) (W); 54LS14/74L514(J),(N),(W)

15 Triple 3-Input AND Gates with Open-Collector Outputs

Y =ABC

See page 1-46 for electrical tables.

b fo o o o Jo |

1 2 3 4 5 6 7

At B A2 B2 c2 Y2 GND

54LS15/74LS15(J),(N),(W); 74815(N)

16 Hex Buffers with Open-Collector High-Voltage Outputs

See page 1-42 for electrical tables.

5416/7416(J), (NJ, (W)
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17 Hex Buffers with Open-Collector High-Voltage Outputs

Vee AB 6 As Y5 A4 va

1 2 3 4 5 6 7
Al 1 A2 Y2 A3 Y3 GND
5417/7417(J),(N),(W)
See page 1-42 for electrical tables.
20 Dual 4-Input NAND Gates
Vee 02 c2 NC B2 A2 Y2 D1 c1 B1 GND Y2 D2 c2
Iw 13 12 11 10 ]9 la 14 13 12 In 10 9 8

Y = ABCD

1 2 l: 4 5 6 I7
Al 81 NC c1 D1 1 GND

5420/7420(J),(N); 54H20/7‘4H20(J),(N),‘
54L.20/74L20(J),(N); 54L.520/74LS20(J),(N),(W);
74520(N)

See page 1-36 for electrical tables.

Al Y1 NC Vee

5420/7420(W); 54L.20/74L.20(W)

21 Dual 4-Input AND Gates

Y = ABCD

See page 1-44 for electrical tables.

1 2 IJ 4 5 6 I7

At 1 NC c1 01 1 GND,

54H21/74H21(J),(N);54LS21/74LS21(J),(N),(W)




ﬁ& SSi . DM54/DM74 Connection Diagrams /Gates

22 Dual 4-Input NAND Gates with Open Collector Outputs

Y = ABCD

1 2 la 4 5 6 ]7
Al 1 NC ct D1 1 GND

54H22/74H22(J),(N); 54L.822/74L822(J),(N),(W);
74522(N)

See page 1-38 for electrical tables.

23 Expandable Dual 4-lnput NOR Gates with Strobe

Vee X1 02 c2 G2 B2 A2 Y2

16 15 14 13 12 i Iw Ig

Y1=G1 (A1+B1+C1+D1)+X
Y2 = G2 (A2+B2+C2+D2)
X = output of 5460/7460

1 2 3 4 5 Is l? Ix
X1 A1 B STROBE 1 01 T
61

5423/7423(4),(N),(W)

See page 1-50 for electrical tables.

25 Dual 4-Input NOR Gates with Strobe

- STROBE
Vee 02 c2 G2 B2 A2 Y2

14 13 12 11 10 9 IE

Y = G(A+B+C+D)

1 2 3 4 |5 Iﬁ 7

Al 1 G1 C D1 yi GND
STROBE .

5425/7425(J),(N),(W)

See page 1-40 for electrical tables.
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DM54/DM74 Connection Diagrams/Gates

26 Quad 2-Input High-Voltage NAND Gates

See page 1-42 for electrical tables.
-

1 2 |3 a |s 5 7
At [ Y1 A2 82 v2 GND

5426/7426(J),(N);54L.26/74L.26(J),(N);
541L.526/74LS26(J),(N) (W)

27 Triple 3-Input NOR Gates

Y = A+B+C

See page 1-40 for electrical tables.

1 2

At 81 A B: C. Y GND

5427/7427(J),(N),(W); 54LSZ7/74LS§7(J).(N),(W)

30 8-Input NAND Gates

Vee NC H [ ne NC

S P T O

GND H F

Y = ABCDEFGH

A 8 c 0 E F GND

5430/7430(J),(N);54H30/74H30(J),(N);
541L.30/741L.30(J),(N):54LS30/74LS30(J),(N),(W)
74S30(N)
See page 1-36 for electrical tables.

5430/7430(W); 54L.30/74L30(W)

1-9
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DM54/DM74 Connection Diagrams/Gates

32 Quad 2-Input OR Gates

Y=A+B

See page 1-62 for electrical tables.

Vee B4 A4 Ya 83 A3 Y3

I 14 [ER KL 11 10 I 9 I 8
1 2 3 l a 5 I sl 7
Al 81 Vi A2 82 Y2 GND

5432/7432(J),(N),(W);54L32/74L32(J),(N),(W);
541L.S32/74LS32(J),(N),(W)

37 Quad 2-Input NAND Buffers

See page 1-54 for electrical tables.

1 13 ln |n 10 In |n

1 Iz IJ 4 Is |s |1
Y

Al B A2 B2 Y2 GND

5437/7437(J),(N) (W);54L837/74L.S37(J),(N),(W)

38 Quad 2-Input NAND Buffers with Open-Collector Outputs

See page 1-42 for electrical tables.

1 7 |: 3 15 5 7
1

Al Bl A2 B2 Y2 GND

5438/7438(J),(N),(W);54L.538/74L838(J),(N),(W)
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DM54/DM74 Connection Diagrams/Gates

40 Dual 4Input NAND Buffers

\

T

02 €z NC B2 A2 v2

14 13 12 1 10 9 8

Y =ABCD

1 2 3 4 5 5 7 1 2 3 IT 5 6 1
At 1 u[ o ] 1 srlm A1 vls nlc Vee I .om 82
5440/7440(J), (N); 54H40/74H40(J), (N); 5440/7440(W)
541L.540/74L840(J), (N), (W); 74S40(N)
See page 1-54 for electrical tables.
50 Dual 2-Wide, 2-Input, AND-OR-INVERT Gates
Vee 81 X X o1 c i o o v £ vz 02 c2
lu 'u 12 Iu '|1e 3 8 14 1 ||z n Im 9 8
Y ='AB+CD+X
50: X = output of 5460/7460
H50: X = output of 54H60/74H60
or 54H62/74H62
1 2 3 4 5 6 7 1 2 ]: Ia 5 ] 7
At Az 82 ] 02 2 GND M M Vee Bl Az 82
5450/7450(J), (N); 54H50/74H50(J), (N) 5450/7450(W)

i

See page 1-50 for electrical tables.
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51 Dual 2-Wide, 2-Input AND-OR-INVERT Gates

MAKE NO EXTERNAL

Vee g CONNECTION 01 o1 i n oo i oG vz 02 c2
|u ‘ lu lu ]n 10 9 8 " IiJ 12 ln Im [} 8
61, H51, 851
Y = AB+CD
|7 ll Iz la |4 5 6 7
At A B2 ] 2 ] [ Py e Vee B1 Az 82
CONNECTION
5451/7451(J), (N); 54H51/74H51(J), (N); 5451/7451(W)
74s51(N) ’ .
Vee [ 81 F1 1 o1 1 ¢l Bl % GND v2 02 c2
14 I‘J IIZ 1 10 9 8 14 13 12 I" I'ID 9 1s
'L51, LS51 «
Y1=(A1- B1- C1) + (D1 - E1 +F1)
Y2=(A2-B2)+(C2-D2)
1 2 3 4 ls 6 7 1 2 |J Ia 5 6 7
At A2 82 c2 02 Y2 GND a1 0 £ Vee A A2 B2
54L51/74L51(W)

54L51/74L51(J),(N); 54L.851/74L851(J),(N),(W) '

See page 1-56 for electrical tables.
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52 Expandable 4-Wide AND-OR Gates

Vee |
) lm ||]
Y = AB+CDE+FG+HI+X
X = output of 54H61/74H61
1 Iz
rol
54H52/74H52(J), (N)
See page 1-50 for electrical tables.
53 Expandable 4-Wide AND-OR-INVERT Gates
H [ ¥ ND NE F E

14 13 IlZ ‘u |m 9 8
T

53

Y = AB+CD+EF+GH+X
X = output of 5460/7460

1 |z l] ) [4 5 [} 7

X X A Ve | B c D
5453/7453(J), (N) 5453/7453(W) -
Vee B. X X 1 H Y
14 13 ‘«z In 10 9 8
]
H53 .
Y = AB+CD+EFG+HI+X
X = output of 54H60/74H60
or 54H62/74H62 -
1 2 3 Ia 5 le |7
LY i 0 E F G GND

54H53/74H53(J), (N)

See page 1-50 for electrical tables.
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54 4.Wide AND-OR-INVERT Gates ‘ ’

MAKE NO EXTERNAL

Vee B CONNECTION H Y H [ % GND N F E

14 13 In lu llll 9 8 uw s 12 ln lm 3 (]
T .

54 :
Y = AB+CD+EF+GH

1 2 3 |4 Is ls I] II ]1 3 [ 5 5 7
A ¢ o 3 FoNe GND  MAKE NO EXTERNAL Vee 8 °
CONNECTION

6454/7454(J), (N) 5454/7454(W)

MAKE NO EXTERNAL

Ve 8 SOUMCTION H ¥ Vee ' | " G F ne
14 13 IIZ I" l‘o 9 8 14 i3 12 n Ilo 9 l'
H54
Y = AB+CD+EFG+HI
-L54(J, N), LS54
Y = AB+CDE+FGH+1J
1 2 3 |4 ls 6 7 1 2 3 4 Is 6 7
c 0 E F GND o E Y GND
54H54/74H54(J), (N) 541.54/741L54(J),(N); 54LS54/74L.S54(J),(N),(W)
c Ne GND Y N i

" Il B T T

L54(W)
Y = ABC+DE+FG+HIJ

1 2 3 4 5 6 7
L
541.54/74L54(W)

See page-1-56 for electrical tables.
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55 2-Wide, 4-Input AND-OR-INVERT Gates

Vee [ 6 F E

H55 (EXPANDABLE)
Y = ABCD+EFGH+X
X = output of 54H60/74H60
or 54H62/74H62

L55(J, N), LS55
Y = ABCD+EFGH

A B c D X NC GND

54H55/74H55(J),(N)

L55(W)
Y = ABCD+EFGH

See page 1-50 (H55), 1-56 (L55 and LS55) for electrical tables.

Iﬁ

NC

NC

7

GND

541L.55/74L55(J),(N); 54L.855/74LS55(J),(N),(W)

s

Y

12

GND

i

NC

NC

541.55/74L55(W)

60 Dual 4-Input Expanders

Vee 1 X1 X1 X2 X2 02 X2 X2 02 GND c2 82 A2
14 13 12 ]H |lﬂ |9 8 14 |‘|3 IIZ II‘I 10 9 8
60
X = ABCD when connected to X and
X inputs of 5423/7423, 5450/7450
or 5453/7453
H60
X = ABCD when connnected to X
and X inputs of 54H50/74H50,
54H53/74H53, or 54H55/74H55
1 2 l: 4 Ia |s Ir 1 ]z IJ Ia 5 6 7
Al 81 o A2 82 c2 GND X1 X1 At Vee 8t c 1
5460/7460(J),(N); 54H60/74H60(J),(N) 5460/7460(W)

See page 1-58 (60), 1-59 (H60) for electrical tables.
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61 Triple 3-Input Expanders

X = ABC when connected to X input
of 54H52/74H52

See page 1-60 for electrical tables.

N

IER N N R

R

81 c1 82 c2 GND

54H61/74H61(J),(N)

62 4-Wide AND-OR Expander

X = AB+CDE + FGH + IJ when
connected to X and X inputs
of 54H50/74H50, 54H53/74H53
or 54H55/74H55

See page 1-59 for electrical tables.

54H62/74H62(J),(N)

64 4 Wide AND-OR-INVERT Gates

Y = ABCD + EF + GHI + JK

See page 1-66 for electrical tables.

E F 6 L 1 GND

74864(N)

1-16
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65 4 Wide AND-OR-INVERT Gates with Open-Collector Outputs

Y = ABCD + EF + GHI + JK

F G H 1 GND

74S65(N)

See page 1-61 for electrical tables.
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70 AND-Gated J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear

Vee PR CLK K2 K1 K
IM 13 12 11 10 9 8
1
Q
TRUTH TABLE l :-l‘ )
INPUTS OUTPUTS '
PR CLR CLK J K Q [}
'1 2 3 4 5 Is l7
L H L X X H L ) i
H L L X X L H Ne CLR n 2 [ GND
L L X X X H* H*
N = 70, 0 N
H H 3 L L 00 @0 5470/7470(J),(N)
H H T H L H L
H H t L H L H
H H t H H TOGG LE
H H L X X Qo Qo
J=J1-J2-J K2 3 0 ano @ 3 12
K =K1 K2:K_ ‘ 1 iu IIZ In 10 Is 8
If inputs J and K are not used, they ’
must be grounded. . . . % l;_
Preset or Clear function can occur R
only when clock input is low. o -
l
1 2 3 |4 's 'e 7
K1 CLK PR Vee CLR NC J1
5470/7470(W)
' See page 1-62 for electrical tables.
H71 AND-OR-Gated J-K Master-Slave Flip-Flops with Preset
Vee cLK ) K82 KA2 KBt KA1 a
TRUTH TABLE ' N 1 13 12 ln 10 9 8
INPUTS QUTPUTS
PR CLK J K Q Q
L X X X H L
H I L L Qo Qo op .
H L H L H L
H iy L H L. H
H L H H TOGGLE
J=(J1A - J1B) + (J2A - J2B) - 1 7 3 |4 |5 |s |,
K = (K1A « K1B) + (K2A - K2B) ’ .
. A1 181 n2 B2 PR [ GND
54H71/74H71(J),(N)

See page 1-64 for electrical tables.

Notes: _IL_ = high-level puise; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the
*  pulse. - b

QO = the level of Q before the indicated input conditions were established. )
TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock.
*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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L71 AND-Gated R-S Master-Slave Flip-Flops with Preset and Clear

Vee PR CLK R3 R2 R1 [}
14 13 12 1 lll] 9 8
[——
Q
b
TRUTH TABLE ) i
INPUTS ouTPUT_s - T’ - - - |" ‘7
PR CLR CLK S R | Q Q 1
NC CLR $1 s2 s3 a GND
L H X X X|H L
H L X X X | L H 54L71/74L71(J),(N)
L L X X X | H* R
H H L L L |aQ Qo
H H L H L] H L
H H M. L H| L H
H H L H H | INDETER-
MINATE R3 R2 [} GND a s3 s2
R=R1-R2-R3 14 13 IIZ In 10 9 8

S$=81.52-53 . I_E—
ol
) PaN
]

i
1 Iz 3 lt 5 ] 7
R1 Lk PR Voo iR e st
54L71/74L71(W)
See page 1-66 for electrical tables.
72 AND-Gated J-K Master-Slave Flip-Flops with Preset and Clear
' K K2 a oND [ n «
TRUTH TABLE Veo PR cLK K3 K2 K1 [
ll‘l 13 12 1 10 9 8 14 13 l'Z l" 10 9 8
INPUTS OUTPUTS — . Lﬁ-—a
PR CLRCLK J K| o @ ) —
L H X X X| H L o 9 N a
H L X X X L H [+
L L X X X H* H* b
H H JTLL L[| Qo 0o
H H TLH L H L ?
H H JTL L H L H | S—
H H L H H| TOGGLE |’ [ 3
1 2 3 la 5 ] l7 1 2 3 4 5 6 7
J=J1-J2-43 Ne CLR n 2 3 GND Kt LK PR Vee CLR Ne n
K =K1-K2-K3
'5472/7472(9),(N);54H72/74H72(J),(N); 5472/7472(W);54L72/74L72(W)
541.72/74L72(J),(N)

See page 1-62 (72), 1-64 (H72), 1-66'(L72) for electrical tables.

Notes: _L_ = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the
pulse.
QO = the level of Q before the indicated input conditions were established. .
TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock.
*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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73 Dual JK Flip-Flops with Clear

TRUTH TABLE ‘ TRUTH TABLE

73,H73,L73 LS73 -
INPUTS OUTPUTS ] INPUTS OUTPUTS
CLR CLK J K Q Q CLR CLK J K Q Q@
L X X X L H L X X X L H
H Jr oL L Qo Qo H i L L Qo Qo
H I HoL H L H ! H L H L
H JL L H L H H | L H L H
H 1. H H | TOGGLE H i H H | TOGGLE
H H X X Q0 Qo

See page 1-62 (73), 1-64 (H73), 1-66 (L73), 1-68 (LS73) for electrical tables.

n a a GND K2 [} [H]
14 13 12 In 10 ] s
L y.N
| —7 i
1 2 [a ]o . 5 6 7

CLx1 CLR1 K1 Vee CLK2 CLR2 2

5473/7473(J), (N), (W); 54H73/74H73(J), (N);
54L73/74L73 (J), (N), (W);
54L.573/74L873(J), (N), (W)

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

TRUTH TABLE

INPUTS OUTPUTS
PR CLR CLK ‘D Qa @
L H X X H L
H L X X L H
L L X X | H* H*
H H + H H L
H H t L L H
H H L X | a0 Qo

See page 1-62 (74), 1-64 (H74), 1-66 (L74), 1-68 (LS74), 1-70 (S74) for electrical tables.

Vee CLRZ D2 CLK2 PR2 a2 a2
18 13 12 Iu 1 [] 0
1
D

1 2 3

4 7

ClR1 01 CLK1 PR1 at 1] GND

5474/7474(J),(N); 54H74/74H74(J),(N);

. 54L74/74L74(J),(N); 54LS74/74LS74(J),(N),(W);

74S74(N)

PR1 o (] GND | [ Q; PR2
14 13 12 II! 10 8 8
L\ L.

1 2 3 4 5 ] 7
CLK1 1 CLR1 Vee CLR2 02 CLK2

5474/7474(W); 54L74/74L74(W)

Notes: _I"L_ = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the

pulse.
QO = the level of Q before the indicated input conditions were established.

TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.

1-20




%4 sSi

DM54/DM74 Connection Diagrams/Flip-Flops

76 Dual J-K Flip-Flops with Preset and Clear

TRUTH TABLE TRUTH TABLE Kt

at a GND K2 0 az
76, H76 LS76 16 15 1" 13 12 1 Im
INPUTS OUTPUTS INPUTS OUTPUTS FJ
PR CLR CLK J K Q a PR CLR CLK J K a a — l_J l
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 —o ro
L L X X X H* H* L L X X X H* H* L o
H H JL L L Qo Qo H H {L L Qo Qo Ll_
H H L H L H L H H | H L H L
H H L L H L H H H { L H L H I 1
H H JL H H | TOGGLE H H 4 H H | TOGGLE | L *r F F T
H H H X X Qo 60 CLK 1 PR1 CLR1 31 Vee CLK2 PR2 CLR2

See page 1-62 (76), 1-64 (H76), 1-68 (LS76) for electrical tables.

5476/7476(4), (N), (W); 54H76/74H76(J), (N);

54L876/74LS76(J), (N), (W)

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

TRUTH TABLE

H78,L78

INPUTS OUTPUTS
PR " CLR CLK J K Q Q
L H X X X H L
H L X X X L H
L L X X X H* H*
H H  JL L L | Q ao
H H L H L H L
H H I L H L H
H H TL H H | TOGGLE

TRUTH TABLE
LsS78

* INPUTS OUTPUTS
PR CLR CLK J K a a
L H X X X H L
H L X X X L H
L L X X X | H* H*
H H A L L| oo Qo
H H i H L H L
H H ! L H L H
H H i H H | TOGGLE
H H H X X | oo Qo |

See page 1-64 (H78), 1-66 (L78), 1-68 (LS78) for electrical tables.

|1ﬂ l|3 12 1 10 IQ 8
|
o [
A4
o—e—0 o

1 2 3 4 5 6 ]7
K1 o [l n a2 [1H] GND

54H78/74H78(J),(N)

K1 a1 al GND 2 [ Q
14 13 12 |1| 10 9 8
21 ¢
—O OOt O
1] [ 71
L
— 1

CLK

1T L
PPl

PR1 3 Vee CLR  ° PR2 . K2

54L.78/74L78(J), (N), (W);
54L.S78/74LS78(J), (N), (W)

Notes: _I'_ = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the

pulse.

QO = the level of Q before the indicated input conditions were established.
TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock.
*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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86 Quad 2-Input EXCLUSIVE-OR Gates

TRUTH TABLE
(86, L86, LS86, S86)

INPUTS | OUTPUT
A B Y
L L L
L H H
H L H
H H L

Y=A®B=AB + AB

See page 1-72 for electrical tables.

DM54/DM74 Connection Diagrams/Gates

Veo B4 a4 va 83 A3 v3
18 13 IIZ n 10 [ [}

LuE

Y1 A2 B2 v2 GND

[>-

1

2
1

3

Al

5486/7486(J), (N), (W);
541.586/74L.586(J), (N), (W); 74S86(N)

Vec . B4 A4 va v3 83 A3

D_~__‘

Euans

Al B1 Y1 y2 A2 82 GND
541.86/74L.86(J),(N)
va B4 A GND B3 A3 Y3
14 I" 12 1 10 ' ] I 8
1 'z 3 4 5 6 7
Y A1 81 Vee a2 82 vz

541.86/74L86(W)
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103 Dual J-K Negative-Edge-Triggered Flip-Flops with Clear

an ] (] GND K2 a2 @
14 13 12 |I1 10 9 8
TRUTH TABLE
INPUTS OUTPUTS |
CLR CLK J K| a a i — |
L X X X L H o o—
H i L L Q0 Qo
H v H L H L 1 j l
H ! L H L H .
H i H H | TOGGLE ) ] —
H H X X | oo Qo 1 7 I: Ia s Is 7
CLK1 CLR1 K1 Vee CLK 2 CLR2 42
54H103/74H103(J),(N)

See page 1-74 for electrical tables.

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

X1 Ll a GND K2 a2 0z pr
N 16 15 |16 |lJ 12 1 10 9
TRUTH TABLE 1 1
INPUTS OUTPUTS S
PR CLR CLK J K Qa a L] | |
L H X X X H L > o>
H L X X X L H
L] |
L L X X X H*  H* T
H H 4 L L Qo Qo _ 7 — A
H H i H L H L
H H y L H L H 1 2 3 4 5 § 7 ]
H H v H H TOGG_':E CLK1 PR1 CLR1 3 Vee CLK2 PR2 CLR2
H H H X X | a0 Qo :

54H106/74H106(J), (N)

’

See page 1-74 for electrical tables.

107 Dual J-K Master-Slave Flip-Flops with Clear

Vee ‘" CLR1 CLK1 K2 CLR2 CLK2 42
IM 13 12 1 10 9 8
TRUTH TABLE . —
INPUTS OUTPUTS é_
CLR CLK J K o @ : y — < Ia]
L X X X L H . )
H JL oL oL Qo Qo \ - = B
H JL H L H L I_ 8- B _]
H oL L H 1
H L H H | TOGGLE T |
|1 2 ls 4 ls 0 |1
N 1 a K1 02 az GND
. ) 54107/74107(J),(N);
See page 1-62 (107), 1-68 (LS107) for electrical tables. 54L.8107/74LS107(J), (N), (W)

Notes: _I'L_ = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the
pulse.

QO = the level of Q before the indicated input conditions were established.
TOGGLE: Each output changes to the complement of its previous level on each active transition (puise) of the clock.
* *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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108 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, and Common Clock

Vee PR1 CLR 32 PR2 CLK K2
lﬂ 13 12 1 10 9 8
TRUTH TABLE T 1
INPUTS OUTPUTS
PR CLR CLK J K a a ] I
Q Q
L H X X X H L ‘ A4 v
H L X X X L H Lo o—e—0) o
L L X X X | H* H*
H H i L L | Qo Qo
H H i H L H L
H H i L H L H 1 2 3 4 5 6 lv
H H 4 H H TOGG l;E K1 a1 a n a2 (Y] GND
H H H X X | ao Qo

54H108/74H108(J), (N)

See page 1-74 for electrical tables.

109 Dual JK Positive-Edge-Triggered Flip-Flops with Preset and Clear

Vee CR2 42 K2 ClK2 PR2 02 @
s 15 1 lﬂ 12 1 10 s
TRUTH TABLE I J) .
INPUTS OUTPUTS
— = — O l
PR CLR CLK J K Q Q L

L H X X X H L ’ . L
H L X X x| L H ' ] —
L L X X X | HY H* . |
H H * L oL L omw L —— 1
H H . t H L TOGGLE |
H H t L H| o Q@o 1 2 la 4 5 3 7 In
H H t H H H L CLR1 a1 Ki cki 1w o o
H H L X x| ao Qo

54109/74109(J), (N), (W);
54L.S109/74LS109(J), (N), (W)
See page 1-62 (109}, 1-68 (LS109) for electrical tables.

M2 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear

Vec CLR1 CLR2 CLK2 K2 2 PR2 a2
TRUTH TABLE N 16 15 14 lE 12 l" Ilﬂ 9
INPUTS OUTPUTS l_& gJ
PR CLR CLK J K a a
B —
H X H L
L X X S Lo
H L X X X L H
L L X X X H* H* -
H H i L L | a ao ) Y

H H 4 H L H L

H H ks L H L H ’ [1 Iz 3 4 5 6 7 In

H H v H H . TOGG.’:E LK1 K1 n PR1 [1] o [+ GND

H H H X X Q0 Q0

54L.5112/74L.8112(J), (N), (W); 74S112(N)
See page 1-68 (LS112), 1-70 (S112) for electrical tables.

Notes: QO = the level of Q before the indicated input conditions were established.
TOGGLE: Each output changes to the complement of its previous level on each active transition of the clock.
*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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M3 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset

Vee CcLK2 K2 2 PR 2 o2 02
14 13 12 Ill 10 9 8
TRUTH TABLE [__ P _J
INPUTS OUTPUTS
PR ctk 4 K| a a g
L X X X H L
H | L L | a0 Qo
H i H L H L o>
H | L H L H
H i H H | TOGGLE r
H H X X | ao Qo 1 2 3 ]4 |5 8 |7
cLK1 K1 n PR1 a1 a GND

54LS113/74LS113(J), (N), (Wf; 745113(N)

See page 1-68 (LS113), 1-70 (S113) for electrical tables.

M4 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, and Common Clock

Vee CLK K2 2 PR2 02 az

IN 13 !IZ |H |10 IS 8
TRUTH TABLE
INPUTS OUTPUTS & Jz
PR CLR CLK J K a a —
L H X X X H L L S
H L X X X L H
L L X X X | H* oW -
H H J L L | Q Qo T T
H H i H L H L h— 1
- )| T ]

H H I L H L H 1 2 lg ~ Ja ‘5 Is 7
H H i H H TOGG'_'E CLR K1 i PR1 Ll a GND
H H H X X | oo Qo

54LS114/74LS1140J), (N), (W); 74S114(N)

See page 1-68 (LS114), 1-70 (S114) for electrical tables.

Notes: QO = the level of Q before the indicated input conditions were established.
TOQG LE: Each output changes to the complement of its previous level on each active transition of the clock.
*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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DM54/DM74 Connection Diagrams/One Shots

121 One Sﬁots

Rexy/

See page 1-78 for electrical tables.

Vee . NC NC Cext Cext Rt NC
TRUTH TABLE 1 In lu 1 lm 9 Ia
INPUTS OUTPUTS A —
A1 A2 B Q Q ‘. -
L X H L H r—‘I
X L H L - H :
X X L L. H
H H X L H
H i H n B W
4 H H L o
i v H Ny N 1 ]2 6 [7
L X t Ju T NC a GND
X L 1 Ny P W
54121/74121(J), (N), (W)
See page 1-76 for electrical tables.
122 Retriggerable One Shots with Clear
TRUTH TABLE
- ‘ Rext/
INPUTS OQUTPUTS Vo Cor MO Cpa NG Rwr o
CLEAR A1 A2 B1 B2| Q@ @ lﬂ 13 I'l l" h" 9 8
L X X x x| L H e
X H H x x| L H I
X X X L X L H = ) —
X X X x L] L w
X L X H H| L H . i p—
H L X t H | o ]
H L X H t L
H X L H H| L H
H x L + Wl 1 2 3 3 5 6 lr
H X L H + L L Al A2 B1 B2 CLR GND
H Hoo4 W HL L 54LS122(J), (W); 74L8122(J), (N)
H ' ' H H|oL
H ! H H- H| L
t L X H H|_L
1 X L H  H o

123 123A Dual Retl;iggerab‘le One Shots with Clear

TRUTH TABLE

INPUTS OUTPUTS
A B . CLR Q Q
H X H L H
X L H L H
L t H L L
i H H e
X X L L H

See page 1-78 for electrical tables.

Rexr 1

Ve Cexr  Cexr! Q@1 a2 cRz B2 Az
Iw 15 | 1l 1 10 3
.

- -

- —

Il 2 3 4 5 6 1 8
At 81 CR1 @ @2 Cexr2 Rexr2  GND

Cexr

54123/74123(J), (N), (W);
54L123A/74L123A(J), (N), (W);
541L.8123/74LS123(J), (N), (W)

‘Notes:

_I"L_ = one high-level pu!sé, 1 = one low-level pulse.

To use the internal timing resistor of 54121/74121, connect RyNT to VcC.

An external timing capacitor may be connected between CgxT and REXT/CEXT (positive).
For accurate repeatable pulse widths, connect an external resistor between RgxT/CgxT and Ve with RinT open—c»rcunted
To obtain variable pulse widths, connect external variable resistance between RyNT or RexT/CEXT and V.-
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DM54/DM74 Connection Diagrams/Gates

125 TRISTATE Quad Buffers

TRUTH TABLE

INPUTS OUTPUT
A c Y
H L H
L L L
X H Hi-Z

See page 1-80 for electrical tables.

Ve c4 A4 Ya c3 A3

54125/74125(J), (N), (W);
541.S125/74L.5125(J), (N), (W)

126 TRI-STATE Quad Buffers

TRUTH TABLE

INPUTS QUTPUT
A Cc Y
H H H
L H L
X L Hi-Z
Y=A

See page 1-80 for electrical tables.

Vee ca A4 ya €3 A3 Y3

14 13 12 Ill 10 'I! |l

T F I 7T

c1 Al Y1 c2 A2 Y2 GND

54126/74126(J), (N), (W);
541.8126/74L.5126(J), (N), (W)

132 Quad 2-Input NAND Schmitt Triggers

See page 1-48 for electrical tables.

Vee B4 A4 va 83 A3 v3

[ T—
~|

l: 4 Is Is |7
82

1 Y1 A2 vz GND

54132/74132(J), (N), (W);
541L.5132/74LS132(J), (N), (W)
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133 13-Input NAND Gates

Vee M L K O] 1 H
16 15 14 13 12 11 llﬂ IB
Y = ABCDEFGHIJKLM
1 2 3 [ 5 6 |7 Is
A [} c 0 E P 6 GND
74S133(N)
See page 1-36 for electrical tables.
134 TRI-STATE 12-Input NAND Gates
ouTPUT
Vec  CONTROL L K 1l | H Y
16 l|5 14 13 12 1 10 |9
Y = ABCDEFGHIJKL
Output is off (disabled) when
- output control is high.
1 2 3 4 5 ls |1 ]n
A 8 3 [} E F 6 GND
74S134(N)
See page 1-80 for electrical tables.
135 Quad EXCLUSIVE-OR/NOR Gates
Vec B4 A% Ya c3ca B3 A3 %
TRUTH TABLE ' Jts lﬁ 14 13 12 In 10 Io
INPUTS OUTPUT
A B [ Y
L L L L
L H L H
H L L H ’ .
H H L L
L L H H
L H H L
H L H L -
N S G O S O
At 81 viooocz A2 82 Y2 GND
Y=(a®B®cC= .
ABC+ ABC + ABC + ABC  745135(N)

See page 1-82 for electrical tables.
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136 Quad EXCLUSIVE-OR Gates with Open-Collector Outputs

Vee B4 A4 Y4 83 A3 Y3
. 14 13 |11 " 10 JQ l.
TRUTH TABLE
INPUTS | OUTPUT D_
A B Y . ‘ ‘
LoL L
L H H
HoL H
H H L
Y=A®B=I—\_B+A§ 1 Iz Ia 4 |5 's |1
. Al B1 Y1 A2 B2 Y2 GND

54L.8136/74L.8136(J), (N), (W)

74S136(N)
See page 1-84 for electrical tables.

140 Dual 50-Ohm Line Drivers

Y = ABCD

At 1 NC c1 01 1 GND

74S140(N)

See page 1-54 for electrical tables.
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221 Dual One Shots with Schmitt-Trigger Inputs

Rexr/
Vee  Cexr 1 Cexr? @1 a2 cwR2 82 Az
TRUTH TABLE ! ) l"’ l‘ﬁ l“ I'J 12 In I:o Ig
INPUTS OUTPUTS ! . ‘,_I
CLEAR A B| a a | . B
L X X L H
X H X L H
X X L L H . ~
H L t e
H i Hf{ .

v "I'l Iz F 4 5 In I1 ]l
. A1 Bt cAL @ 02 Cexr2 Rext/  GND

. . Cexr?

541.5221/741.8221(J), (N), (W)

See page 1-76 for electrical tables.

Notes: _I"L. = one high-level pulse, I~ = one low-level pulse.
An external timing capacitor may be connected between CEXT and REXT/CEXT (positive).
For accurate repeatable pulse widths, connect an external resistor between RExT/Cgx T and VCC-
To obtain variable pulse widths, connect external variable resistance between Rgx T/CEXT and V.
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260 Dual 5-Input NOR Gates

Y = A+B+C+D+E

1 2 3 4 5 & I7

At B1 c1 A2 Y y2 GND
74S260(N)
See page 1-40 for electrical tables.
266 Quad EXCLUSIVE-NOR Gates with Open-Collector Outputs
Vee B4 A4 Ya ¥3 83 a3

TRUTH TABLE

INPUTS | OUTPUT
A B Y
L L H
L H L
H L L
H H H
Y=A(@®)B = AB+AB

See page 1-84 for electrical tables.

©
3

n

L
i

T

Al B1 Y1 Y2 A2 B2 GND

54L.5266/74L.5266(J), (N), (W)
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365, TRI-STATE Hex Buffers

TRUTH TABLE

INPUTS OUTPUT
G1 G2 A Y
H X X z
X H X z
L L H H
L L L L

See page 1-86 for electrical tables.

v 82 A6 Y6 A5 Y5 A4 Y4
L

41

PP r e

[} Al Al A2 Y2 A3 Y3 GND

54365(J), (W)/74365(J), (N), (W);
541.8365/74L.8365(J), (N), (W)

366 TRI-STATE Hex Buffers

TRUTH TABLE

INPUTS OUTPUT
Gt G2 A Y
H X X z
X H X z
L L H L
L oL L H

See page 1-86 for electrical tables.

o,
z
=
p
9
<
BN
»
2
S

GND

54366(J), (W)/74366(J), (N), (W);
541.8366/74L.5366(J), (N), (W)

367 TRI-STATE Hex Buffers

TRUTH TABLE

INPUTS | OUTPUT
G A Y

H X z

L H H

L L L

See page 1-86 for electrical tables.

ch 2 A6 Y6 A5 Y5 A4 va

16 15 I'“ In |1z 1 Iva 2

L

[} At Yt A2 Y2 A3 Y3 GND

54367(J), (W)/74367(J), (N), (W);
54LS367/74LS367(J), (N), (W)
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368 TRISTATE Hex Buffers

TRUTH TABLE

INPUTS | OUTPUT
G A Y
H X z
L H L
LoL H

See page 1-86 for electrical tables.

DM54/DM74 Connection Diagrams/Buffers

Ve

c
16

G2 A Y6 A5 Y5 A4

> T T

va
15 I" lu I|2 Iu Im ’s

[2 I: In ls [u |1
Y

At 1 A2 2 A3 v3

54368(J), (W)/74368(J), (N), (W);
54L.5368/74L.S368(J), (N), (W)
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386 Quad EXCLUSIVE-OR Gates

. TRUTH TABLE

INPUTS
OUTPUT
A B
L L L
L H H
H L H
H H L

Y=A®B=KB+A§

See page 1-72 for electrical tables.

DM54/DM74 Connection Diagrams/Gates

!

Vee B4 M va i o8 A3
18 ‘13 12 11 Im |a 8

D___‘

EEaR~

4 5 |5 17
Al B1 Yi Y2 Az B2 GND

54L.5386/74L5386(J), (N), (W)
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Nuiioﬁul Semiconducior
54/74 SSI1 DEVICES

Electrical Tables
Section 1

Max Ratings/Operating Conditions

541.5/74LS SERIES
RATINGS 54/74 | 54H/74H | 54L/74L DIODE |EMITTER 54S/74s UNITS
SERIES| SERIES | SERIES SERIES
) INPUTS | INPUTS
Maximum Allowable 7 7 3 7 7 7 v
Supply Voltage
Guaranteed Operating 54 4.50 to 5.50 v
Supply Voltage Range 74 4.75 10 5.25
Maximum Input Voltage 55 5.5 5.5 7 55 " 55 \"
Maximum Voltage to Open- 7 7 8 7 7 7 v
Collector Outputs* .
Operating Free-Air 54 —55 to +125 °c
Temperature Range 74 0to +70
- Storage Temperature Range —65 to +150 °C
*Except for sel 1 high voltage types, as specified in electrical tables.
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

(1) Al typical values are at Vcg = 5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time, and for DM54H/DM74H, DM54LS/DM74LS and DM74S, duration of short circuit should not exceed one second.
(3) National Semiconductor temporarily reserves the right to ship DM54/DM74LS00, LS04, LS10, LS20, LS30 devices which have a minimum Igg = 5.0 mA.

DM54/74 DM54H/74H DM54L/74L DM54LS/74LS DM74s
LS00 $00, S04
PARAMETER CONDITIONS 100(;'0020 HI';O:I'ZZO:IIM L1I(;Ot,2(|)—o:30 LS04, LS10 $10, S20 UNITS
e ’ ’ ’ ' LS20, LS30 - $30, 133
MIN TYP(1) MAX MIN  TYP(1) MAX MIN  TYP(1) MAX MIN TYP(1) MAX MIN  TYP(1) MAX
Vin | High Level Input Voltage 2 2 2 2 2 v
Vi | Low Level Input Voltage DM54 0.8 0.8 0.7 0.7 N/A v
. ' DM74 08 08 0.7 08 08
A Input Clamp Voltage I, =—8 mA -1.5 N/A .
Vee =Min [ 1, =-12mA 1.5 N/A v
1, =-18 mA N/A -15 -1.2
lon | High Level Output Current -400 -500 ~200 -400 -1000 | -uA
Von | High Level Output Voltage Vee = Min, V= Max DM54 24 3.4 24 3.5 24 3.3 2.5 3.4 N/A v
lon = Max DM74 24 34 24 35 24 3.2 27 34 2.7 34 :
loL | Low Level Output Current DM54 16 20 2 4 N/A A
DM74 16 20 36 8 20 | "
- Vor | Low Level Output Voltage Ve = Mi tor = Max DM54 0.2 0.4 0.2 0.4 0.15 0.3 0.25 04 ;\J/A
V°° —_2vm or DM74 02 04 02 04 0.2 0.4 035 05 0.5 v
WY o =4mA | DM74 0.4
I Input Current at Maximum V, =55V ) 1 1 0.1 1 .
Vce = Max A
Input Voltage cc V, =7V 01 : ma
i | t V, =24V 40 50
[T} High Level Input Curren Vee = Max | 10 . uA
Vv, =27V 20 50
LIS Low Level Input Current V,=0.3V 018
- LS30 -04 ;’
Vee = Ma; =0. -
ce=Max | Vi=0aV o -16 -2 —0.36 mA
V, = 0.5V =
los | Short Circuit Output DM54 -20 —-56 -40 -100 | -3 -15 -30 —130 N/A !
- Vee =Max(2) mA
Current DM74 -18 -55 -40 =100 | -3 -15 -30 =130 -40 -100
Icc | Supply Current Ve = Max See Table
Notes
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"~ Supply Currents

Switching Characteristics at Vo = 5V, T, = 25°C
Icch (mA) IccL (mA) o thLH (n|s) : o tPHL |;nls) :
i i i - opagation Delay Time, (] tion Delay Time,
DEVICE | Total With Outputs High | Total With Outputs Low DEVICE CONDITIONS Low-p"l'z-aHigh Leve‘ll Output High?:?:Low Level Output
Tve MAX TYP MAX MIN  TYP MAX MIN  TYP MAX

oo 4 8 12 22 00, 10 1n_ 22 7 15
04 6 12 18 33 04,20 C. = 15 pF, R, = 4002 12 22 8 15
10 3 6 9 165 30 13 22 8 15
2 2 4 6 " HOO 59 10 62 10
30 ! 2 3 6 Ho4 6 10 65 10
HoO 10 168 26 40 H10 C. =25 pF, Ry =280Q 59 10 6310
HO4 16 26 40 58 1120 A m 0
H10 75 12.6 19.5 30 EN o8 10 85 12
H20 5 8.4 13 20 oo, Loa
H30 25 4.2 65 10 L10,120 | C_ =50 pF, R, =4k » % B %
L00 044 08 116 2.04 30 = o0 0100
Lo4 066 12 174 3.06 1500, L503
L10 033 06 0.87 153 LS10, LS20 | C, = 15 pF, R, =2k 9 15 10 16
L20 022 04 0.58 1.02 530 y 5 s 20
L30 0.1 02 029 0.51 S00,504 | C, = 15 pF, R, =280 | 2 3 45 2 3 5
LS00 08 1-6 2.4 4.4 $10,520 | C, = 50 pF, R, = 2802 45 5 8
LS04 12 24 36 6.6 C_-15pF,R_-2800 | 2 4 2 45 7
LS10 06 12 8 33 S30.8133 1 T80 pF, R, = 28002 55 8 65 10
1520 04 08 12 22
LS30 035 05 0.6 1.1
S00 10 16 20 36
S04 15 2 30 54
$10 75 12 15 27
$20 5 8 10 18
$30 3 5 55 10
5133 3 5 5.5 10
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Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted).

DM54/74 N DM54H/74H DM54L/74L DM54LS/74LS DM74S
01, 03 HO1 L01, LO3 LS01, LS03 S03
PARAMETER CONDITIONS 05’ HOS, H22 Los LS05, LS12, LS22 505, 522 UNITS
MIN  TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX MIN TYP(1) MAX
Vi | High Level Input Voltage 2 2 2 2 2 \
ViL | Low Level Input Voltage DM54 0.8 0.8 0.6 0.7 N/A v
DM74 08 0.8 0.6 0.8 08
vy Input Clamp Voltage 1, =-8mA -1.5 N/A
’ Vee =Min [I; ==12mA -15 N/A v
I, =—18 mA ’ N/A -1.5 -1.2
1 High Level Output C t | Vee =Min, Vi =M
OH igh Level Qutput Curren cc in, Vi ax 250 250 50 100 250 A
Vou = 5.5V
Vou | High Level Output Voltage . 55 55 55 55 55 \
oL | Low Level Output Current DM54 16 20 2 4 N/A A
DM74 16 20 36 8 20 | ™
Voo | Low Level Output Voltage ) DM54 6.2 04 0.2 0.4 0.15 0.3 0.25 0.4 N/A M
Vee = Min |lg = Max
Vi =2V DM74 0.2 0.4 0.2 04 0.2 04 0.35- 05 -0.5 \
" loL=4 mA| DM74 ) " 04
I Input Current at Maximum Vew = Max V, =55V 1 1 0.1 1 A
Input Voltage ce V=7V 0.1 mA -
™ 'High Level Input Current Vee = Max V, =24V 40 50 10 “A
V, =27V 20 50
I Low Level Input Current 1V,=03V —0.18
X Vee =Max [V, = 0.4V -16 -2 -0.36 mA
i V,=0.5V -2
Icc | Supply Current Ve = Max See Table
Notes

(1) Al typical values are at Vg = 5V, Ta = 25°C
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Supply Currents Switching Characteristics at Vo = 5V, T, = 25°C
Icch (mA) lccr (mA) . '?LHD("IS’ . . t?HLI;“ls’ .
Total With Outputs High Total With Outputs Low . ropagation Delay Time, ropagation Delay Time,
DEVICE DEVICE CONDITIONS Low-To-High Level Output | High-To-Low Level Output
TYP MAX TYP MAX
MIN  TYP MAX MIN  TYP MAX
01 4 8 12 22
03 4 8 12 22 01,03 CL= lir;f 35 45 8 15
R = or t

05 6 12 18 33 L PLH

05 Ry = 40082 for tpyy, 4 8 8 5
HO1 6.8 10 26 40 v ;
HO5 16 26 40 58 H2;’ 05 |C ‘_258(;’; 10 15 75 12
H22 34 5 13 20 R =
LO1 0.44 08 1.16 2.04 tg;' Lo3 | Co iiok‘;; 0 90 3 60
L03 0.44 08 1.16 2.04 R =
LO5 0.66 1.20 1.74 3.06 LSO01, LSO3

Lsos. Ls1a | G = 18 °F 17 32 15 28
LS01 0.8 16 24 44 ’ R, =2kQ
LS03 0.8 16 24 44 LS22 )
LS05 1.2 24 3.6 6.6 C_=15pF ) 5 75 ) 45 7
LS12 0.7 14 18 33 S03, S05 R, = 280Q - :
LS22 04 0.8 1.2 2.2 S22 C, =50pF :

- P 75 11 7 1

S03 6 13.2 20 36 RL = 2800
S05 9 19.8 30 54
S22 3 6.6 10 18
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

(1) All typical values are at Vac = 5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time, and for DM54LS/DM74LS and DM74S, duration of short circuit should not exceed one second.
(3)- National Semiconductor temporarily reserves the right to ship DM54/DM74L.S02, LS27 devices which have a minimum Igg = 5.0 mA.

745260 To Be Announced In 1976

DM54/74 DM54L/74L DM54LS/74LS DM74S
PARAMETER CONDITIONS 02, 25, 27 L02 LS02, LS27 S02, S260- -UNITS
MIN . TYP(1) MAX MIN  TYP(1) MAX MIN  TYP(1) MAX MIN  TYP(1) MAX
Viy | High Level Input Voltage 2 2 2 2 v
ViL | Low Level Input Voltage DM54 0.8 0.7 0.7 N/A v
' DM74 0.8 07 0.8 0.8
A Input Clamp Voltage X I, =—12mA -1.5 N/A \%
Vee = Min
1, =-18 mA N/A -1.5 -1.2
ton | High Level Output Current 25, 27 -800 . A
, Others ~400 ~200 ~400 “1000| M
Von | High Level Output Voltage Vee = Min LS27 2.4
VL = Max Others DM54 2.4 3.4 24 33 2.5 3.4 N/A \
lon = Max . DM74 24 34 24 32 27 34 27 34
oL Low Level Qutput Current DM54 16 2 4 N/A A
; DM74 16 36 8 20 | "
VoL | Low Level Output Voltage Vee. = Min I = Max DM54 0.2 0.4 0.15 0.3 0.25 0.4 N/A
Vg =2V ot DM74 0.2 0.4 0.2 0.4 035 05 0.5 v
| loL=4mA | DM74 0.4
» Iy Input Current at Maximum V, =55V 1 0.1 1 )
Ve = Max mA
Input Voltage V, =7V 0.1 :
. Data Inputs . 40 10
1 High Level V=24V
H Strobe of 25 | Ve = Max 160 N/A HA
Input Current
All Inputs V, =27V 20 50
All Inputs V;=0.3V —0.18
h Low Levei Data Inputs v Max | v, =04V -1.6 —0.36 A
= =0. m
Input Current | Strobe of 25 ce ' -6.4 N/A
All Inputs V,=0.5V -2
los | Short Circuit Output Vee = Max (2) DM54 ~20 55 -3 ~15 —-30 . -130 N/A mA
Current ce DM74 | -18 -55 | -3 -15 | -30 -130 | -40 -100
lcc | Supply Current Ve = Max See Table
Notes
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Supply Currents

Switching Characteristics at Vo =5V, T, = 25°C

lech (mA) lccL (mA)
DEVICE | Total With Outputs High | Total With Outputs Low
TYP MAX TYP MAX
02 8 16 14 27
25 8 16 10 19
27 10 16 16 26
L02 0.8 1.6 1.4 2.6
LS02 1.6 3.2 28 54
LS27 2.0 4 34 6.8
S02. 17 29 26 45
$260 17 29 26 45

tpLH (ns) tpue (ns)
Propagation Delay Time, Propagation Delay Time,
DEVICE CONDITIONS Low-To-High Level Output | High-To-Low Level Output
MIN TYP MAX MIN TYP MAX
02 12 22 8 15
25 C_ =15 pF, R_ = 40082 13 22 '8 15
27 7 1 10 15
LO02 C_ =50pF, R =4k& 31 60 35 60
LS02, LS27 | C_ =15 pF, R =2kQ 10 15 10 15
S02 C_=15pF, R = 28082 35 5.5 '35 55
C_ =50 pF, R_ =280Q2 5 7.5 5 7.5
S260 C_ =15 pF, R_ =28082 4 5.5 4 6
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54/74 DMS54L/74L DM54LS/74LS
PARAMETER CONDITIONS 086, 07, 16, 17 26 38 . L26 LS26 LS38
. MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP{1) MAX | MIN TYP(1) MAX | UNITS
Vi4  High Level Input Voltage 2 2 2 2 2 2 \Y
Vi Low Leve! Input Voltage DM54 0.8 0.8 0.8 0.7 0.7 0.7 v
DM74 0.8 08 0.8 0.7 08 08
1 ) -1. 1. -1. A
" nput Clamp Voltage Vee = Min 1.5 1.5 1.5 N/ N/A v
I, =-18mA N/A -1.5 -1.5
Ion  High Level Output Current | Voo =Min | Vo, =12V ‘ 50 200 50 A
vV, =(2) Von = Max 250 1000 250 1000} 250 H
Vou High Level Output Voltage 06, 07 30
16, 17 15 A
Others 15 5.5 15 15 55
lor Low Level Qutput Current DM54 30 16 48 2 4 12 A
m,
DM74 40 16 48 3.6 8 24
VoL Low Level Qutput Voltage =M DM54 0.7 0.4 0.4 0.15 0.3 0.25 0.4 0.4
P s > [owmra 0.7 04 04 04 035 05 05
= Min .
v°°_ 2 o, =4mA | DM74 0.25 0.4 v
! loL = 12mA | DM74 0.4
loL = 16 mA 0.4
Input C t at V, =55V 1 1 0.1
N npt{ urrent at Vee = Max ] 1 N mA
Maximum Input Voltage V, =7V 0.1 0.1
i High Level Input Current Ve = Max V, =24V 40 40 40 . 10 A
V, =27V 20 20
I Low Level Input Current Vee = Max V,=0.3V —0.18 mA
V=04V -1.6 -16 -1.6 -0.36 -0.36
Icc  Supply Current Vce = Max See Table

Notes .
(1) Al typical values are at Vcg = 5V, Ta = 25°C.

(2) The input voltage is V4 = 2V or V| = max, as appropriate.

LS38 To Be Announced In 1976
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Supply Currents

lech (mA) IccL (mA)
DEVICE Total With Outputs High Total With Outputs Low
TYP MAX TYP MAX
06, 16 30 42 27 38
07,17 29 41 21 30
26 4 8 12 22
38 5 8.5 3 54
L26 0.48 0.8 1.32 2.04
LS26 0.8 1.6 24 4.4
LS38 09 2 6 12

Switching Characteristics at Voo = 5V, T4 =25°C

tpLy (ns) tPHL (ns)
Propagation Delay Time, Propagation Delay Time,
DEVICE | CONDITIONS Low-To-High Level Output | High-To-Low Level Output
MIN TYP MAX MIN TYP MAX
06, 16 C_ =15pF 10 15 15 23
07,17 R = 1100 6 10 20 30
26 C_ =15pF
16 24 1 17
R =1kQ
38 C, =45pF
14 22 1 18
R =133Q2
L26 C.=150pF 0 9% 2% 60
Ry =4k
LS26 C_ =15pF 17 2 16 28
Ry =2k
1838 | Co=45pF 20 3 18 28
Ry =667
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Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted).

(1) Al typical values are at Vg = 5V, Ta = 25°C.

. (2)

LS11, LS21 To Be Announced In 1976

Not 'more than one output should be shorted at a time, and for DM54H/DM74H, DM54LS/DM74LS and DM74S, duration of short circuit should not exceed one second.

. DM54/74 DM54H/74H DM54L/74L DM54LS/74LS DM74s
PARAMETER COI\!DITIONS 08, 11 HO08, H11, H21 L08, L11 LS08, LS11, LS21 S:I‘I UNITS
MIN  TYP(1} MAX MIN  TYP(1) MAX MIN TYP(1) MAX MIN  TYP(1) MAX | MIN TYP(1) . MAX
Vi | High Level Input Voltage 2 2 2 2 2 \"
Vi | Low Level Input Voltage DM54 0.8 0.8 0.7 0.7 N/A v
’ DM74 0.8 08 0.7 08 038
Vv, | Input Clamp Voltage 1, =-8mA -1.5 N/A
: Vce = Min I, =—12mA -15 N/A v
I, =-18 mA N/A -1.5 -1.2
lon | High Level OutputCurrent —800 -500 -200 ~400 —1000 MA
Vo | High Level Output Vee = Min, Vyyy =2V DM54 24 34 24 34 24 33 25 34 N/A v
Voltage lon = Max DM74 24 34 24 34 24 3.2 2.7 34 27 34
loL | Low Level Output DM54 16 ) 20 2 4 N/A A
m
Current DM74 16 20 3.6 8- 20
Voo | Low Level Output Ve = i — DM54 0.2 04 0.2 0.4 015 03 025 04 N/A
= : = Max
Voltage Vo " oL DM74 02 04 02 04 02 04 035 05 05 v
= Nax loL =4mA | DM74 04
N input Current at - V, =55V 1 1 0.1 1
. i Vee = Max mA
Maximum Input Voltage V, =7V 0.1
Iy | High Level input Current Vee = Max V| =24V 40 50 10 A
; V=27V 20 50
I Low Level Input Current V) =0.3V -0.18
Ve = Max V| =04V -1.6 -2 —0.36 mA -
V| =0.5V -2
lgs | Short Circuit Output DM54 -20 —55 -40 -100 | -3 -15 -30 -130 N/A
Vee = Max(2) - mA
Current DM74 “18 -55 —40 -100 | -3 =15 -30 -130 | —40 =100
Icc | Supply Current Vee = Max See Table
Notes
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Supply Currents

Switching Characteristics at Ve = 5V, T4 = 25°C

lCCH (mA) |cc|_ (mA)
DEVICE Total With Outputs High Total With Outputs Low
TYP MAX TYP MAX
08 1 21 20 33
1 8 15 14 22
HO08 28 40 42 64
H11 18 30 30 48
H21 12 20 20 32
L08 1.1 2.1 2.0 33
L1 1.0 15 16 2.2
LS08 24 4.8 44 8.8
LS11 1.8 3.6 33 6.6
LS21 1.2 2.4 2.2 44
S11 13.5 24 24 42

tprp (ns) tpue (ns)
Propagation Delay Time Propagation Delay Time,
DEVICE CONDITIONS Low-To-High Level Output | High-To-Low Level Output
MIN TYP MAX MIN TYP MAX
08,11 C, =15 pF
TP 175 27 12 19
Ry = 40002
HO08, H11 C_=25pF 76 12 88 12
H21 R = 28082
L08 C_ =50pF 45 90 45 90
L11 R =4kQ 40 80 45 90
LS08, LS11 C_ =15pF 10 15 12 2
LS21 RL =2kQ
C_=15pF
25 4.5 7 25 5 7.5
R_ = 28002
sn C_ =50 pF
LR 6 9 75 N
RL =280Q2
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Eiectrical Characteristics

over recommended operating free-air temperature

range (unless otherwise noted).

(1) All typical values are at Voo = 5V, Tp = 25°C.

LS15 To Be Announced In 1976

DM54/74 DM54L/DM74L DM54LS/DM74LS DM74s
PARAMETER CONDITIONS 09 Lo9 LS09, LS15 8§15 UNITS
MIN  TYP(1} MAX MIN  TYP(1) MAX MIN  TYP(1) MAX MIN TYP(1) MAX
) Vin High Level Input Voltage 2 2 2 2 \
Vi Low Level Input Voltage DM54 0.8 0.7 0.7 N/A v
DM74 0.8 0.7 0.8 0.8
\2 Input Clamp Voltage Vee = Min I, =-12 mA -1.5 N/A v
I =-18 mA N/A -1.5 -1.2
loH High Level Qutput Current Vee = Min, Viy =2V, Vo =55V 250 50 100 250 MA
VoH High Level Output Voltage 5.5 65 55 55 \Y
oL Low Level Output Current DM54 16 2 4 N/A A
DM74 16 36 8 20| "

VoL Low Level Output Voltage . DM54 0.2 0.4 0.15 0.3 0.256 0.4 N/A
. Vee =Min | lgL = Max

v M DM74 0.2 0.4 0.2 04 0.35 0.5 05 \

= Max -
i oL =4 mA DM74 0.4
I Input Current at Maximum Input Voltage v M V, =5.5V 1 0.1 1 A
= Max
cc V=7V 0.1 m

Iy High Level Input Current V=24V 40 10

Vee =M A

‘ ce TN IV =27v 20 s0 | M

hiL - Low Level Input Current V,=0.3V —0.18

Ve =Max | V, =04V -1.6 —0.36 mA

V, =05V -2

Icc Supply Current Vee = Max See Table
Notes
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Supply Currents .

Switching Characteristics at Vo = 5V, Tp = 25°C
lcch (mA) lccr (mA) tpLy (ns) ey (ns)
DEVICE Total With Outputs High Total With Outputs Low DEVICE CONDITIONS Propagat{on Delay Time, I?ropagation Delay Time,
TYP MAX TYP MAX Low-To-High Level Output | High-To-Low Level Output
- MIN TYP MAX MIN TYP MAX
09 11 21 20 33
' 09 (CL=150F 21 R 6 24
Loo 1.1 2.1 2 3.3 R, = 40082
LS09 ‘ 24 4.8 4.4 8.8 L09 C, = 15pF 5 o 50 o
LS15 1.8 3.6 3.3 6.6 R, =4kQ
S15 10.5 195 24 42 LS09,LS15 C, = 15 pF 0 . 0 -
RL =2kQ
S15 Cu=150F 25 55 85 25 6 9
R, =280Q2 ’ ) )
C, =50 pF
8.5 1 8 12
R, =280Q2 3
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Electrical Characteristics

over recommended operating free-air temperature range {unless otherwise noted).

DM54/74 DM54LS/74LS
PARAMETER CONDITIONS 13 ) 14 132 LS13, LS14, LS132 UNITS
) MIN TYP(1) MAX MIN TYP(1) MAX | MIN TYP(1) MAX MIN  TYP(1) MAX
Vy4+ | Positive-Going Threshold Voltage Vee =5V 1.5 1.7 2 1.5 1.7 2 1.5 1.7 2 1.4 1.6 1.9 \%
V71— | Negative-Going Threshold Voltage ' Vee =5V 0.6 0.9 1.1 0.6 0.9 1.1 0.6 0.9 1.1 0.5 0.8 1.0
Vs .
v Hysteresis Vee =5V 0.4 08 0.4 0.8 04 0.8 0.4 0.8
T .
\") Input Clamp Voltage . I, =-12mA -1.5 -1.5 -1.5
Ve =M v
ce =M T8 mA 15
lon | High Level Output Current -800 ~800 -800 -400 HA
Vow | High Level Output Voltage Vee =Min, V=V Min | DM54 | 24 34 24 34 24 34 26 34 v
lon = Max DM74 24 3.4 2.4 3.4 2.4 34 - 27 3.4
oL Low Level Output Current DM54 16 16 16 4 mA
DM74 16 16 16 8
Voo | Low Level Output Voltage . log =4 mA 0.25 0.4
Vee = Min
VooV Max | oL = 8mA | pwm7a 035 0.5 v
= X
Y =16 mA 02 04 02 04 02 04
i1+ Input Current at Positive-Going Threshold Vee =5V, V, =V, -0.65 —-0.43 -0.43 -0.14 mA
Ir- Input Current at Negative-Going Threshold | Ve =5V, V) = V4. -0.85 -0.56 —0.56 -0.18 mA
h Input Current at Maximum Input Voitage V, =55V 1 1 1
Vee = Max mA
V,=7.0V 0.1
i High Level Input Current V, =24V 40 40 40 _
Vee =M - A
SRl VAP 20 | *
m Low Level Input Current Vee = Max, V, =04V -1.0 -16 -0.8 -1.2 08 -1.2 —0.4 mA
Igs | Short Circuit Output Current Vee = Max (2) -18 ~55 -18 —55 -18 -55 -30 =130 | mA
Icc | Supply Current LS13 2.9 6
Total Output High V. =ov LS14 8.6 16
: 1= L5132 59 11
Vee = Max Others 14 23 22 36 15 24 A
m
LS13 4.1 7
Total Output Low LS14 12 21
V=45V Mg 82 14
Others 20 32 39 60 26 40
Notes

(1) All typical values are at Vgg = 5V, Tp = 25°C.

(2) Not more than one output should be shorted at a time, and for DM54LS/DM74LS, duration of short circuit should not exceed one second.

LS13,

LS14, LS132 To Be Announced In 1976
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Switching Characteristics at Voc =5V, T, = 25°C

tpLH (ns) tpyL (ns)
Propagation Delay Time, Propagation Delay Time,
DEVICE CONDITIONS Low-To-High Level Output | High-To-Low Level Output
TYP MAX TYP MAX
13 18 27 15 22
C_ =15 pF, R_ =400
13,132 L= PR 15 22 15 22
LS13 15 22 18 27
C_=15pF, R_ =2kQ
Ls1a, Ls132 | - P TL 15 22 15 2
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Electrical Characteristics

over recommended operating free-air temperature range (unless otherwise noted).

DM54/74 DM54H/74H
PARAMETER CONDITIONS 23 50, 53 H50, H52 UNITS
, H53, H55
MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX
Vin | High Level Input Voltage 2 2 2
ViL | Low Level Input Voltage 0.8 0.8 0.8 \
V, Input Clamp Voltage Vee = Min I, =—8mA -1.5 Vv
I, ==12mA -1.5 -1.5
lon | High Level Output Current -800 —400 -500 MA
Von | High Level Output Voltage Vee = Min, V, =(2), loy = Max 24 34 24 3.4 24 3.4 Vv
loL | Low Level Output Current 16 16 20 mA
VoL | Low Level Output Voltage Ve = Min, V| = (2), Ig, = Max 0.2 0.4 0.2 0.4 0.2 0.4 \
I Input Current at Maximum Input Voltage | V¢c = Max, V| =5.5V 1 1 1 mA
hn High Level Input Current | Data Inputs Vee = Max, V, = 24V 40 40 50 uA
: Strobe of 23 ’ 160 N/A N/A
e Low Level Input Current | Data Inputs Vee = Max, V, = 04V -1.6 -1.6 -2 mA
Strobe of 23 : -6.4 ~ N/A N/A
los | Short Circuit Output Current DM54 -20 -55 -20 -55 -40 -100
Vee = Max (3) mA
DM74 -18 —55 -18 —55 —40 -100
Icc Supply Current Vee = Max See Table
Notes

(1) Al typical values are at Voo = 5V, Tp = 25°C.
(2) The input voltage is V|4 = 2V or V|_ = V||_max, as appropriate.
(3) Not more than one output should be shorted at a time, and for the DM54H/DM74H, duration of short circuit should not exceed one second.
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Electrical Characteristics using expander inputs, V¢ = Min, T4 = Min {unless otherwise noted) (4), (5), (6)

1X (mA) Veei (V)
ix for H52) Base-Emitter Voltage of High Lev;%‘ut(vu)t Voltage Low Leve‘ll c())tt‘ \:l)t Voltat
DEVICE Expander Currémt . Output Transistor Q P! oltag P g€
CONDITIONS MIN  TYP(1) MAX CONDITIONS MIN  TYP(1) MAX CONDITIONS MIN TYP(1) MAX CONDITIONS MIN TYP(1} MAX
DM5423 Ve - 04y -35 Ix +1x = 410uA IX = 150uA Ix + 1% = 3004A
DM5450 "X_‘1‘;‘ " -2.9 Rxx =0 1.1 x =—150uA | 24 3.4 Rxx =138 0.2 0.4
DM5453 Liem -29 L=16mA |DH = ~400pA loL = 16 mA
DM7423 Ve =04V -35 Ix + 15 = 620uA Ix =270uA Ix + 1% = 4304A
DM7450 \ > 164mA -3.1 Rxx =0 1.0 1% =—270uA | 24 34 Rxx = 1300 02 04
DM7453 ot -3.1 L =16 mA lop = —400pA L =16mA
DM54H50 Vx =14V Iy + I = 700pA Ix = 320uA Iy + 1% = 470uA
DM54H53 Ix=0 -5.85 Rxx =0 11 Ix = —320uA 24 34 Rxx = 6882 0.2 0.4
DM54HS55 loL =0 loL =20 mA lon = —500uA loL =20 mA
DM74H50 Vx =1.4V Ix +1x =1.1mA Iy =570uA Ix + 1% = 600uA
DM74H53 Iy = -6.3 Rxx =0 1.0 Ix =—570uA | 2.4 34 Rxx = 639 0.2 0.4
DM74H55 loL =0 L =20 mA low = ~500KA loL =20 mA
DM54HE2 Vy =1V Vy = 1V x = ~300uA
X -4.5 * 24 34 L =20mA 02 04
DM74H52 low = ~500uA | —2.7 lon = —500uA
Ta =Max
Notes
(1) Al typical values are at VCC =5V, TA =25°C.
(4) The 23, 50, and 53 are designed for use with up to four 60 expanders.
(8) The H50, H53, and H55 are designed for use with up to four H60 expanders or one H62 expandar R . .. °
(6) The H52 is designed for use with up to six H61 expanders. Switching Characteristics at Vcc =5V, To =25C
tpLH (ns) tpyL (ns)
Propagation Delay Time, Propagation Delay Time,
DEVICE CONDITIONS Low-To-High Level Output | High-To-Low Level Output
Supp|y Currents TYP MAX TYP MAX
| (mA) | (mA) 23,50,53 | C_ =15 pF, R_ = 4009 13 22 8 15
CCH \m. ccL \m. E der Pi
DEVICE | Total With Outputs High | Total With Outputs Low xpander Pins Open
- 50 C_ = 16 pF, R, = 4000 15 30 10 20
Tve MAX Tve mAX From Input of 60 Expander
= 8 16 10 1 H50 6.8 1 62 1
50 4 8 74 14 H52 C_ =25 pF, R, =280Q 10.6 15 9.2 15
53 4 8 5.1 95 H53 Expander Pins Open 7 1 6.2 1
H55 7 1" 6.5 1
H50 8.2 12.8 15.2 24
H52 20 31 15.2 24 H50 =25pF, Ry = 28002 i 7.4
H52 C =15 pF, (GND to X of 14.8 9.8
H53 74 " 94 4 HE3 H50, H53, or H5S; or 14 74
H55 4.5 6.4 75 12 H55 to X of H52) 114 7.7
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54/74 DM54L/74L DM54LS/74LS .
PARAMETER CONDITIONS 32 L32 LS32 UNITS
MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX ’
Vix High Level Input Voltage 2 2 2 v
ViL Low Level Input Voltage DM54 0.8 0.7 0.7 v
DM74 0.8 0.7 0.8
Input Cl Volt I, =—12mA, -1.
Vi nput Clamp Voltage Vee = Min ' m. . 1.5 N/A v
1, =-18 mA N/A -15 .
loH High Level Output Current —800 -200 —400 MA
V High Level Output Volt; N DM54 24 34 . E . E
OH igh Level Output Voltage Vee = Min, Vs = 2V, Igy = Max 24 28 25 34 v
DM74 24 34 24 28 2.7 34
oL Low Level OQutput Current DM54 16 2 4 A
m
DM74 16 36 8
VoL | Low Level Output Voltage ) | Ma DM54 0.2 0.4 0.15 0.3 0.25 0.4
= X
Ve = Min, V) = Max oL DM74 0.2 0.4 0.4 035 05 v
lop. =4 mA |DM74. } 04
I Input Current at Maximum Input Voltage V, =55V 1 0.1
- ~ Vce = Max mA
V, =7V 0.1
hn High Level Input Current V=24V 40 10
Vee =M A
ce =M Ty =29V o] "
I Low Level Input C t V,=0.3V -0.12 -0.18
L ow Level Input Curren Vee = Max \ mA
=04V -1.6 —0.36
ircuit t . M54 | —20 -55 = - = =
los Short Circuit Output Curfen Vee = Max(2) DI 5! 3 -9 15 30 130 mA
. ) DM74 | —18 —55 -3 -9 =15 -30 -130
lce Supply Current | Total, Outputs High Ver = Max 15 22 15 22 3.1 6.2
Total, Outputs Low ce 23 38 23 338 49 98 | mA
Notes
(1) Al typical values are at VCC 5V, Ta=25°C. _
2 Not more than one output should be shorted at a time, and for DMB4LS/DM74LS, duratlon of short circuit should not exceed one second.
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Switching Characteristics at Voo =5V, T, = 25°C

tpLy (ns) tpye (ns)
- Propagation Delay Time, Propagation Delay Time,
DEVICE | CONDITIONS Low-To-High Level Output | High-To-Low Level Output
MIN TYP MAX MIN TYP  MAX
32 C, =15pF '
I 10 15 14 22
Ry = 4009
Lap | G- 7O0PF 0 8 50 100
E R =4kQ
LS32 C, =
L= 190F 1“2 2
R =2k
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54/74 DM54H/74H ' DM54LS/74LS DMm74s -
PARAMETER CONDITIONS 37,40 H40 LS37, Ls40 $40, S140 UNITS
MIN ° TYP(1) MAX MIN TYP(1) MAX MIN  TYP(1) MAX MIN TYP(1) MAX
Vin | High Level Input Voltage 2 2 2 2 v
ViL | Low Level Input Voltage DM54 0.8 0.8 0.7 N/A v
DM74 0.8 0.8 0.8 0.8
Vi Input Clamp Voltage I, =-8 mA -1.5
Vee =Min [, =—12mA -15 v
I, =-18 mA -1.5 -1.2
lon | High Level Output Current Others -1.2 -1.5 -1.2 -3 A
140 0 | "
Vown | High Level Output Voltage loy = Max 2.4 3.3 2.4 3.4 2.7 3.4
Vi Max e T A 27 34
Vee = Min o - : v
e =N =05V, Rg = 508 to 5
GND, S140 Only
loL | Low Level Output Current DM54 48 60 12 N/A mA
DM74 48 60 24 60
VoL | Low Level Output Voltage Ve =Min |14 = Max DM54 0.2 0.4 0.2 0.4 0.25 0.4 N/A
ves oy b DM74 02 04 02 04 035 05 05 v
" loL =12 mA DM74 0.4
I Input Current at Maximum Input Voltage v M V, =55V 1 1 1 A
= Max m.
ce v, =7V 0.1
L™ High Level Input Current V, =24V 40 100
=M A
Vee =Max 15 —57v 20 00| *
I Low Level Input Current v M V,=04V -1.6 -4 —0.36 mA
= Max
ce =M Y To5v )
lgs | Short Circuit Output Current Vee = Max (2) DM54 -20 -70 -40 -125 | -30 -130 N/A mA
ce = Nax DM74 | 18 =70 | -40 =125 | 30 -130 | 50 225
Icc | Supply Current Vce = Max See Table
Notes

(1) All typical values are at Vcc = 5V, Tp = 26°C. )
(2) Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second for 37, LS37, 40, H40 or LS40; or 100 milliseconds for S40 and $140.

LS37, LS40 To Be Announced In 1976
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Supply Currents Switching Characteristics at Vo =5V, T, = 25°C
lccH (mA) IccL (mA) tpLH (ns) tpyy (ns)
Total With Outputs High Total With Outputs Low Propagation Delay Time, Propagation Delay Time,
DEVICE .
TYP MAX TYP MAX DEVICE CONDITIONS Low-To-High Level Output | High-To-Low Level Output
MIN TYP MAX MIN TYP MAX
37 9 - 155 34 54
37 C_ =45pF, R =133Q 13 22 8 15
40 4 8 17 27
40 C_ =15 pF, R =133Q 13 22 8 15
H40 10.4 16 25 40
g H40 C_ =25 pF, R =93Q 8.5 12 6.5 12
LS37 0.9 2 6 12
LS40 0.45 1 3 6 Ls37 C_ =45pF, R_ = 66782 12 24 12 24
e Lsag | -~ 4°PF.R.=6
S40 10 18 25 44 -
sS40 C_ =50pF, R =93Q 2 4 6.5 2 4 6.5
$140 10 18 25 44 S140 C_ =150 pF, R =93Q 6 9 6 9
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54/74 DM54H/74H DM54L/74L DM54LS/74LS DM74s
PARAMETER CONDITIONS(1) 51,54 H51, H54 Ls1, L54 Lss1, LS54 $51, 564 UNITS
. L55 LS55
MIN  TYP(1) MAX | MIN TYP(1} MAX MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX
Vin | High Level Input Voitage 2 2 2 2 2 \2
ViL | Low Level Input Voltage DM54 0.8 0.8 0.7 0.7 N/A v
) DM74 0.8 08 0.7 08 08
Vv Input Clamp Voltage I, =-8 mA -15 N/A
Vee =Min |1, =—12mA -15 N/A v
[ =—18mA N/A -15 -12
ion | High Level Output Current -400 —-500 —200 400 -1000 LA
Vown-| High Level Output Voltage | Ve =Min | LS54 24
’ V. =Max Others DM54 24 3.4 24 3.4 24 3.3 2.5 34 N/A A\
lon =Max DM74 24 34 24 34 24 3.2 27 34 27 34
lor | Low Level Output Current ' DM54 16 20 2 4 N/A A
DM74 16 20 36 8 20 | ™
VoL | Low Level Output Voltage . . DM54 0.2 04 0.2 0.4 0.15 0.3 0.25 0.4 N/A
Vee =Min |l =Max
Vi =2V DM74 0.2 0.4 0.2 0.4 0.2 0.4 0.35 0.5 05 v
H loL =4 mA| DM74 04
N Input Current at Maximum Vee = Max V, =55V 1 1 0.1 1 mA
Input Voltage V, =7V 0.1
T
Iy High Level Input Current V=24V 40- 50 10
Vee =M A
. ce TN g T2V 20 50 #
he Low Level Input Current V,=0.3V —0.18
Vee =Max | V, =04V -1.6 -2 —0.36 mA
V, =05V -2
lps | Short Circuit Output Vee = Max (2) DM54 | —20 —55 —40 -100 | -3 -15 -30 -130 N/A A
Current ce DM74 | 18 55 | —40 -100 | -3 -15  |-30 -130 | —40 T
Icc | Supply Current ) Vce = Max See Table )
Notes

(1) Al typical valués are at Vg = 5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time, and for DM54H/DM74H, DM54LS/DM74LS and DM74S, duration of the short circuit should not exceed one second.

(3) National Semiconductor. temporarily reserves the right to ship DM54/DM74LS51, LS54, LS55 devices which have a minimum Igg = 5.0 mA.

74S51 To Be Announced In 1976
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Supply Currents
IccH (mA) IccL (mA)
.DEVICE | Total With Outputs High | Total With Outputs Low
TYP MAX TYP MAX
51 4 8 7.4 14
54 4 8 5.1 9.5
H51 8.2 12.8 15.2 24
H54 71 1 9.4 14
L51 0.44 0.8 0.76 1.3
L54 0.39 08 0.60 0.99
L55 0.22 0.4 0.38 0.65
LS51 0.8 1.6 14 28
LS54 0.8 1.6 1.0 2
LS55 0.4 0.8 0.7 1.3
S51 8.2 17.8 136 22
S64 7 125 8.5 16

Switching Characteristics at Vo = 5V, T, = 25°C

tpLy (ns) tpu (ns)
DEVICE CONDITIONS Propagation Delay Time, Propagation Delay Time,
Low-To-High Level Output | High-To-Low Level Output
MIN TYP MAX MIN TYP MAX
51,54 C, =15 pF, R = 40092 13 22 8 15
H51 C, =25 pF, R =28002 6.8 1 6.2 1
H54 C, =25 pF, R =280 7 1 6.2 11
L51, L54
C, =50 pF, R =4kQ 50 90 35 60
L55
LS51,LS55 | C_ =15 pF, R =2kQ 12 20 125 20
LS54 C_=15pF, R_=2kQ 16 20 125 20
S51, S64 C, =15 pF, R_ = 28012 2 35 5.5 2 35 55
C, =50 pF, R =280Q 5 8 55 8
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54 DM74
PARAMETER ) 60 60 _UNITS
' CONDITIONS MIN  TYP(1) MAX CONDITIONS MIN  TYP(1) MAX
ViH High-Level Input Voltage 2 2 \
ViL Low Level Input Voltage 0.8 0.8 \
Vxx(on) | On-State Voltage Between Vee =45V, V )y =2V Vee =4.75V, Vy =2V
Expander Outputs Vx =11V, Ix =35 mA 0.4 Vx =1V, Ix =35mA 0.4 v
Ta =—55°C Ta =0°C
Ix(on) On-State Expander Current Vee =45V, Vi =2V Vee =4.75V, Vi =2V
: Vx =11V, Ix =0 —0.3 Vx =1V, I1x =0 -0.43 mA
Ta =-55°C Ta=0°C
IX(OFF) Off-State Expander Current Vee =45V, V, =08V Vee =4.75V, V. =0.8V
Vx =45V, Ry =1.2kQ 150 | - Vx =4.5V, Rx =1.2kQ 270 MA
Ta =—55°C T, =0°C
Iy Input Current at Maximum Input Voltage Vee =5.6V,V, =55V 1 Vee =56.25V, V, =565V 1 mA
hH High Level Input Current Vee =55V, V, =24V 40 Vee =5.25V, V) =24V 40 MA
he Low Level Input Current Vee =5.5V,V, =04V -1.6 Vce =5.25V, V, =04V -1.6 mA
1 Supply C t, E der O Vee =5.5V,V, =45V Vee =5.25V, V), =45V
cc(oN) upply Current, Expander On cc ! 12 25 cc | 12 25 | mA
Vyx =085V, Ix =0 Vyx =085V, I3 =0
IcciorrF) | Supply Current, Expander Off Vee =55V,V, =0 2 4 Vee =5.25V,V, =0 2 4 A
m
Vx =085V, Ix =0 Vx =085V, I1x =0
Notes

(1) All typical values are at Vgc = 5V, Tp = 25°C.
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54H DM74H
PARAMETER H60, H62 H60, H62 UNITS
CONDITIONS MIN - TYP(1) MAX CONDITIONS MIN  TYP(1) MAX
Vin High Level Input Volta'ge 2 2 \
ViL Low Level Input Voltage 0.8 08 \
Vxx(on) | On-State Voltage Between Expander Outputs [ Ve =4.5V, Vy =2V Vee =475V, V iy =2V
Vx =1V, Ix =5.86 mA 04 Vy =1V, Ix =6.3mA 0.4
Ta =-55°C Ta =0°C v
Vee =565V, Vi =2V Vee =525V, Vg =2V
Vy =1V, Ix =7.85 mA 0.4 Vx =1V, Ix =7.4 mA 0.4
Ta =125°C Ta =70°C
Ix(on) On-State Expander Current Vee =45V, Vg =2V Vee =475V, V |y =2V
Vg =1V, Ix =0 —470 Vyx =1V, Ix =0 —600 HA
Ta =-55°C Ta=0°C
IX(OFF) Off-State Expander Current Vee =45V, V, =08V Vee =4.75V, V, =0.8V
Vx =45V, Ry =575Q 320 Vx =45V, Ry =5750 570 A
Ta =-55°C Ta=0C
I Input Current at Maximum Input Voltage Vee =55V, V, =55V 1 Vee =5.25V, V, =565V 1 mA
(m High Level Input Current Vee =5.5V,V, =24V 50 Vee =5.25V,V, =24V 50 MA
he Low Level Input Current Vee =5.5V,V, =04V -2 Vee =5.25V, V|, =04V -2 mA
Iccion) | Supply Current, Expander On | H60 Vee =56.5V,V, =45V 1.9 3.5 Vee =5.26V,V, =45V 1.9 3.5 mA
H62 Vx =085V, Ix = 38 7 Vx =085V,Ix =0 38 :
Icciorr) | Supply Current, Expander Off | H60 Vee =5.5V,V, =0 3 4.5 Vee =5.26V,V, =0 3 4.5 mA
H62 Vx =0.85V,1x =0 6 9 Vyx =0.85,1%x =0 6 9
Cx Expander Output Capacitance | H60 Ve, Inputs, and X 5.4 Vee. Inputs, and X 5.4 E
H62 Open; f =1 MHz 6.0 Open; f=1MHz 6.0 P
Notes

(1) Al typical values are at Vo = 5V (except CX), Ta = 25°C.
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54H/74H
PARAMETER ) H61 UNITS
CONDITIONS MIN TYP(1) ~ MAX

ViH High Level Input Voltage 2 Vv

Vi Low Level Input Voltage 0.8 \

V;((ON) On-State Expander Output Voltage' Vee = Min, Vi =2V, Ix =4.5 mA for DM54H61 1 \%

5.35 mA for DM74H61, T4 = Min

Ix(oFF) Off-State Expander Current Vee = Min, Vi =08V, Vy =22V, T5 = Max 50 MA

Iy Input Current at Maximum Input Voltage Vee =55V, V, =55V 1 mA
) ™ High Level Input Current Vee =55V, V, =24V 50 MA

TS Low Level Input Current Vee =55V, V, =04V -2 mA

Iccion) Supply Cu.rrent, Expander On Vee =5.5V, Vi =45V 1 16 mA

IcciorFr) | Supply Current, Expander Off Vee = 5.5V; V,=0 5 7 mA

Cx Expander Output Capacitance Vce and Inputs Open, f = 1 MHz 5.4 pF
Notes

(1) All typical values are at Vo = 5V (except Cx), Ta = 25°C.

(2) The H52is designeq for use with up to six H61 expanders.
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Electrical Characteristics over recommended operating free-airvte'mperature range (ﬁnless otherwise noted).
) DM74S
PARAMETER CONDITIONS S65 UNITS
. MIN TYP(1) MAX
Viy High Level Input Voltage ' ) 2 ‘ \Y
ViL Low Level Input Voltage 0.8
Vi Input Clamp Voltage ‘ Vee =Min, | =—=18 mA -1.2 \Y
loH High Level Output Current Vce =Min, V, =08V 250 MA
Vou =55V
VoH High Level Output Voltage 55" \
loL Low Level Output Current ] 20 mA
VoL Low Level Output Voltage Vee =Min, Vi =2V,1g. =20 mA 0.5 \%
I Input Current at Maximum Input Voltage Vce = Max, V, =55V 1 mA
'™ High Level Input Current Vee = Max, V| = 2.7V 50 MA
IS Low Level Input Current Vee = Max, V), =0.5V -2 mA
lccH Supply Current, Output High Ve = Max 6 11 mA
lecL Supply Current, Output Low Vee = Max 8.5 16 mA
Notes
(1) All typical values are at Voe = 5V, Tp = 25°C.
Switching Characteristics at Voo = 5V, T, = 25°C
DM74S
PARAMETER CONDITIONS S65 UNITS
MIN TYP MAX
tpLH Propagation Delay Time, Low-To-High Level Output C_ =15 pF, R = 2802 2 5 75 ns
C_ =50 pF, R_ = 28082 8 12 ns
tPHL Propagation Delay Time, High-To-Low Level Output C_ =15 pF, R =28082 2 5.5 8.5 ns
C_ =50 pF, R =280Q2 6.5 10 ns
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54/74
PARAMETER CONDITIONS 70 72,73,76,107 74 109 UNITS
) MIN  TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX
Vin High Level Input Voltage 2 2 2 2
Vi Low Level Input Voltage 0.8 0.8 0.8 0.8
Vi Input Clamp Voltage Vee =Min, 1) ==12 mA -15 -15 -1.5 -15
lon High Level Output Current - —400 —400 —400 ~-1200{ uA
Vou High Level OQutput Voltage Vee =Min, Vi =2V 24 34 24 34 24 34 24 v
VL =08V, lgy = Max
loL Low Level Output Current 16 16 16 16 mA
Voo Low Level Output Voltage Vee =Min, Vi =2V 02 04 02 04 02 0.4 02 04 v
ViL =08V, I =16 mA
N ‘ Input Current at Maximum Input Voltage | Ve =Max, V, =55V 1 1 1 1 mA
Iy High Level Input Current | D, J, K, or K 40 40 40 40
Clear 80 80 120 160 ’
Vee = Max, V, =24V
Preset ce =W T 80 80 40 s |
Clock 40 80 80 80
I Low Level Input Current | D, J, K, or K -1.6 -1.6 -1.6 -1.6
Clear ' -3.2 -3.2 -3.2 -4.8
Vee = Max, V| =04V A
Preset ce = W& Y . 32 32 “16 32 | "
Clock -1.6 -3.2 -3.2 -3.2
| Short Circuit Output DM54 —-20 =57 -20 —55 -20 —55 -30 -55 -85
os ort Circuit Qutpu Vee = Max(2) mA
Current DM74 -18 -57 -18 —55 -18 -55 -30 ~55 -85
lcc Supply Current (Average per Flip-Flop) Ve = Max(3) 13 26 9 17 85 15 10 15 mA
Not;s

(1) Al typical values are at Vg = 5V, Ta = 25°C.
(2)  Not-more than'one output should be shorted at a time. _
(3) With all outputs open, Icg is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is at 4.5V for the 70, and is grounded for all the others.

v
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Switching Characteristics at Ve =5V, T, = 25°C

DM54/74
PARAMETER (IF:POJ,II'_) (OUTT(F)’UT) CONDITIONS 70 72,73,76, 107 74 109 UNITS
MiN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
fmax | Maximum Clock Frequency 20 35 15 20 20 25 30 40 MHz
tpLH Propagation Delay Time,
Q 50 16 25 25 9 14
Low-to-High Level Qutput Preset
) ns
tpyrL | Propagation Delay Time, (as applicable) 5 50 s ” w0 . 2
High-to-Low Level Qutput
tpLH Propagation Delay Time, a 50 16 2 25 9 14
Low-to-High Level Qutput Clear C_ =15 pF, Ry =400Q
K ns
tpyL | Propagation Delay Time, (as applicable) o 50 % 0 " . 17 2
High-to-Low Level Qutput
tprH | Propagation Delay Time, 2 50 1% % 1 2% 12 18
Low-to-High Level Qutput _
Clock QorQ ns
tPHL Propdgation Delay Time,
5 25 40 20 40 19 8
High-to-Low Level Output 18 0 2
tw Pulse Width | Clock High 20 20 30 20
Clock Low 30 47 37 20 ns
Preset or Clear Low 25 25 30 20
tseTup | Input Setup Time(4) 20t ot 20t 151 ns
tyoLo | Input Hold Time(4) 51 ol 5t 10t ns
Notes

(4) 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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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DMb54H/74H
PARAMETER CONDITIONS H71 H72, H73, H76 H74 H78 UNITS
MIN  TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX
Vin High Level Input Voltage 2 2 2 2 \'
ViL Low Level Input Voltage 08 038 08 038 v
Vi Input Clamp Voltage Vee =Min, 1, =-8 mA -15 -1.5 -1.5 -15 \
loH High Level Output Current -500 ~500 -1000 -500 MA
Von High Level OQutput Voltage Vee =Min, Vi =2V 24 24 24 34 24 34 24 34 v
VL =08V, gy =Max
oL Low Level Qutput Current 20 20 20 20 " mA
Vou Low Level Output Voltage Vee =Min, Vi =2V 0.2 04 0.2 04 0.2 0.4 02 04 v
Vi =08V, lg =20mA
Iy Input Current at Maximum Input Voltage | Vcc =Max, V, = 5.5V 1 1 1 1 mA
'™ High Level Input Current | D, J, or K 50 50 50 50
Clear N/A 100 150 200 ,
Vee =Max, V, =24V - .
Preset ce Z M@ Y 150 100 100 0] “A
) Clock 100 50 100 100
TR Low Level Input Current | D,J, or K -2 -2 —2 -2
Clear v Max. V, = 0.4V N/A —4 —4 . -8 A
=Ma = 0. -
Preset ce eV -6 -4 -2 -4 m
Ciock -4 -2 -4 —4
los Short Circuit Output Current Vee = Max(2) —40 =100 | -40 -100 | —40 -100 —40 -100 | ‘mA
Icc Supply Current {Average pef Flip-Flop) Vee = Max(3) DM54 19 30 16 25 15 21 16 25 A -
DM74 19 30 16 25 15 25 16 25
Notes )

(1) Al typical values are at Vg = 5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.

(3) With all outputs open, lgg is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded.
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Switching Characteristics at Voo =5V, T5 = 25°C

DM54H/74H
FROM TO H71, H72
PARAMETER (INPUT) (OUTPUT) CONDITIONS H73, H76, HT78 H74 UNITS
MIN TYP MAX | MIN TYP MAX
fmax | Maximum Clock Frequency. 25 30 35 43 MHz
t Propagation Delay Time,
PLH pagatic y o 6 13 2
Low-to-High Level Output
Preset (as applicable) ns
t Propagation Delay Time, —
PHL _ pag Y Q 12 24 30
High-to-Low Level Output
tPLH Propagation Delay Time, P
Q - = 6 13 20
Low-to-High Level Output CL =25 pF, R_=280Q
Clear (as applicable) ns
t Propagation Delay Time,
PHL | Tropaga v o) 12 24 30
High-to-Low Level Qutput
tpLH Propagation Delay Time, 14 27 85 15
Low-to-High Level Output _ ’
Clock QorQ ns
tPHL Propagation Delay Time, 2 27 13 2
High-to-Low Level Output
tw Pulse Width Clock High 12 15
Clock Low 28 13.5 ns
Clear or Preset Low 16 25
tsetup | Setup Time(4) | High Level Data ot 10t ns
Low Level Data ot 151
tHoLD Hold Time(4) 0l 51 ns
Notes

(4) | t 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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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). . .
DM54L/74L
PARAMETER ' CONDITIONS L71,L72 ‘ L73 L74 L78 UNITS =
MIN TYP(1) MAX MIN  TYP(1) MAX MIN  TYP(1) MAX MIN  TYP(1) MAX
Viy High Level Input Voltage 2 2 2 2 v
ViL Low Level Input Voitage Clock Input 0.6 0.6 0.7 0.6 v
All Other Inputs 0.7 0.7 0.7 0.7
lon High Level Output Current -200 -200 -200 200 | wuA
Vou | High Level Output Voltage Vee =Min, Vi =2V [DMBaL | 24 33 24 33 24 33 24 33 v
. Vi =Max, lon = Max |DM74L | 24 32 24 32 24 32 24 32
oL - Loerevel Output Current DM54 2 2 2 2 mA
DM74 ) 3.6 3.6 3.6 3.6
Vor Low Level Output Voltage Vee = Min, Vyy =2V | DM54L 0.15 0.3 0.15 0.3 " 0.15 0.3 0.156 0.3 v
V)L = Max, I, =Max | DM74L 0.2 04 02 04 0.2 04 0.2 04
Iy Input Current at R.S,J,K,or D 100 100 100 100
Maximum Input Voltage Clear 200 - 200 300 400
- Vee =Max, V; =55V - MA
Preset 200 200 200 200
Clock 200 200 200 400
hy High Level Input Current R,S.J,K,orD 10 . 10 10 . 10
Clear v Max. V. = 2.4V 20 - 20 30 40 A
= ax, = 2.
Preset ce o 20 ~ 20 20 o | "
. Clock —200 | - —200 20 . —400.
Iy Low Level Input Current R.S.J,K,or D i -0.18 —0.18 —0.18 -0.18
Clear Ve~ Max V. = 0.3V -0.36 —0.36 —0.36 07n2]
= WViax, =0,
Proset "cc ! ~0.36 036 ~0.18 ] 036] ™.
Clock —0.36 —0.36 —0.36 -0.72
los Short Circuit Output Current Vce = Max -3 -9 —15 -3 -9 =15 -3 -9 =15 -3 -9 —-15 mA
Icc Supply Current Ve = Max(2) ' 0.76 1.44 1.52 2.88 1.6 3.0 1.52 2.88] mA

Notes
(1) Al typical values are at Vog = 5V, Ta = 25°C.
(2) With all outputs open, lgg is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded.
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Switching Characteristics at Vo =5V, T, = 25°C

DM54L/74L
FROM TO
PARAMETER {INPUT) (OUTPUT) CONDITIONS L71,L72,173,L78 L74 UNITS
MIN TYP MAX | MIN TYP MAX
fMax Maximum Clock Frequency 6 1 : 6 1 MHz
P tion Delay Time, =
tPLH ropaga u.)n elay Time Preset or Clear QorQ 35 75 40 60 ns
Low-to-High Level Qutput
Pr i lay Ti lock Hi _
tPHL .opagatlon Delay Time, Preset or Clear (Clock High) dorQ 60 150 60 120 ns
High-to-Low Level Qutput (Clock Low) C, =50pF, R =4k 150 60 120
tPLH Propagation Delay Time,
Low-to-High Level Qutput _ 10 3% s 10 50 %0
Clock QorQ ns
tPHL Propagation Delay Time,
High-to-Low Level Qutput 10 60 150 10 60 120
tw Pulse Width | Clock High 100 75
Clock Low 100 75 ns
Clear or Preset Low 100 75
tseTup | Setup Time(3) ot 50t ns
tnoLp | Hold Time(3) 04 151 ns
Notes

(3) 1! 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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Electrical Characteristics

over recommended operating free-air temperature range (unless otherwise noted).

DM54LS/74LS

LS73, LS76, LS107

|
PARAMETER CONDITIONS Ls112, LS113 LS74 LS78,L8114 LS109 UNITS
MIN  TYP(1) MAX MIN  TYP(1) MAX MIN  TYP(1) MAX MIN  TYP(1) MAX
ViH High Level Input Voltage 2 2 2 2 \
ViL Low Level Input Voltage DM54 0.7 0.7 0.7 0.7 v
DM74 08 08 08 08
V‘ Input Clamp Voltage Vee = Min, I, =—18 mA -1.5 -15 -1.5 -15 \2
loH High Level Qutput Current —400 —-400 -400 —400 HA
Vou High Level Output Voltage Vee = Min, Vyy =2V ' DM54 25 34 25 34 25 34 25 34 v
Vi = Max, lgy = —400uA DM74 27 34 27 34 27 34 27 34
|0L7 Low Level Output Current DM54 4 4 4 4 A
m.
DM74 8 8 8 8
VoL Low Level Qutput Voltage Vee = Min M DM54 0.25 0.4 0.25 0.4 0.25 04 0.25 0.4
=Ma
Vig =2V X DM74 0.35 0.5 0.35 0.5 0.35 0.5 035 05 \
Vi, = Max o, =4mA | DM74 0.4 04 04 _ 04
Iy Input Current at Maximum | D, J, K, or K V, =55V 0.1 0.1
Input Voltage V, =7V 0.1 0.1
Clear V, =55V 0.3 0.4
v, =7V 0.3 0.6
Vee = Ma A
Preset ce =M Iy =55V 02 02| ™
V, =7V 0.3 03
Clock =55V 0.2 0.2
V, =7V 0.4 0.8
I High Level Input Current ! IDJKorK 20 20 20 20
Clea 0 60 120 80
. Vee = Max, V, = 2.7V 6 Py
Preset 60 40 60 40
Clock 80 40 160 40 .
e Low Level Input Current | D J,K or K -0.36 04 -0.36 04
Clear —0.38 -1.2 -1.6 -1.6
Vece = Max, Vy = 0.4V mA
Preset —0.8 —0.8 —0.8 0.8
Clock -0.72 038 -1.44 0.8
I Short Circuit Output =
0s ' P Vee = Max(2) -30 -130 | -30 -130 | -30 -130 | -30 ~130 | mA
_ Current
Ice Supply Current Vee = Max(3) 4 8 4 8- 4 7 8 4 8 mA
Notes

(1) Al typical values are at Vo = 5V, Ta = 25°C.

(2) Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.

(3

With all outputs open, Icc is measured with the Q and Q outputs high in turn. At the time of measurement; the clock input is grounded.

(4) National Semiconductor temporarily reserves the right to ship DM54/DM74L873, LS74, LS76, LS78, LS107, LS109, LS112,1L.S113,LS114
devices which have a minimum Igg = 5.0 mA.
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Switching Characteristics at V¢ =5V, T, = 25°C

DM541.5/74LS
FROM TO LS73, LS76, LS78, LS107
. . . 74 LS109
PARAMETER (INPUT) (ouTPUT) CONDITIONS LS112, LS113, LS114 L s10 unITs
’ MIN TYP MAX MIN TYP MAX MIN TYP MAX
fmax | Maximum Clock Frequency 30 45 25 33 25 33 MHz
toLH Propagation Delay Time, 1 20 13 25 13 25 ns
Low-to-High Level Output Clear, Preset, or Clock Qor C_ =15pF, R =2k
or
tpyr | Propagation Delay Time, (as appropriate) 5 30 2 0 2% 2 s
High-to-Low Level Output
tw Pulse Width Clock High 20 25 25
n
Preset or Clear Low 25 25 25 s
tsetup| Setup Time(5) | High Level Data 204 251 201
ns
Low Level Data 20! 20t 201
tHoLp | Hold Timet5) 0i 5t 5t ns
Notes

(5) 1! 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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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM74s
' PARAMETER " CONDITIONS S74 ) S$112 $113 $114 UNITS
‘ MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX
Vin High Level Input Voltage 2 2 2 2
ViL Low Level Input Voltage 08 08 0.8 0.8
\ Input Clamp Voltage Vee = Min, | =—18 mA -1.2 ~1.2 -1.2 -1.2 \
loH High Level Qutput Current =1 -1 -1 -1 mA
High Level Output Volt: Vee =Min, Vi =2V |
Vou L cc = VN Vin 27 34 27 34 27 34 27 34 v
Vi =08V, lgy =—1mA
loL Low Level Output Current 20 20 20 20 mA
V Vee =Min, Viy =
oL Low Level Output Voltage cc in, Vi =2V 05 | 05 05 05 v
) V) =08V, 1, =20mA
N Input Current at Maximum Input Voltage Vee = Max, V| =55V 1 1 1 1 mA
Ik High Level Input Current | J, K, or D 50 50 50 50
1 Cl : 150 100 N/A 200
s Vee = Max, V, = 2.7V A
Preset 100 100 100 100
Clock 100 100 100 200
he Low Level Input Current | J, K, or D -2 -1.6 -1.6 -1.6
Clear -6 -7 N/A -14
Ve =Max, V| = 0.5V mA
Preset -4 -7 -7 -7
Clock -4 -4 —4 -8
los Short Circuit Output Current Vee = Max(2) —-40 -100 -40 -100 —40 —-100 —40 -100 mA
lce Supply Current Vee = Max(3) 30 50 30 50 30 50 30 50 mA

Notes

(1) All typical values are at Voo = 5V, Tp = 25°C. .
{2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second.
(3) With all outputs open, lgg is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded.
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Switching Characteristics at Ve =5V, T, = 25°C
i DM74S
FROM TO
IT!
PARAMETER (INPUT) 1 (ouTPUT) CONDITIONS S74 $112, 8113, 8114 UNITS
MIN TYP MAX | MIN TYP MAX
fmax | Maximum Clock Frequency 75 110 80 125 MHz
1 P tion Delay Time, =
PLH ropaga |?n elay Time Preset or Clear Qor Q 4 6 2 4 7 ns
Low-to-High Level Output
A Propagation Delay Time, Clock High — 9 13.56 2 5 7
PHL r pagation Delay Time Preset or Clear { igh) QorQ ns
High-to-Low Level Output {Clock Low) C, =15 pF, R =280%2 5 8 2 5 7
t Pro tion Delay Time, ‘
PLH ropaga |c.m ay Time 6 9 2 4 2
Low-to-High Level Output _
Clock QorQ ns
1 Propagation Delay Time, ~
PHL r pagation Delay Time 6 9 2 5 7
High-to-Low Level Output
tw Pulse Width | Clock High 6 6
Clock Low 7.3 6.5 ns
Clear or Preset Low 7 8
tseTup | Input Setup | High Level Data 3t 3V ns
Time(4) Low Level Data 3t 3
tyoLp | Input Hold Time(4) 24 0l ns
Notes

(4) 1! 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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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).
DM54/74 DM54L/74L DM54LS/74LS DM74S
PARAMETER CONDITIONS 86 L86 LS86, LS386 S86 UNITS
MIN  TYP(1) MAX MIN  TYP(1) MAX MIN  TYP(1) MAX MIN TYP(1) MAX
V)i | High Level Input Voltage 2 2 2 2 \Y
ViL Low Level Input Voltage DM54 0.8 0.7 Q.7 N/A v
DM74 0.8 , 0.7 08 0.8
] Cl Volt I, =-8mA -1.5 N/A
V) nput Clamp Voltage Ve = Min \ m / v
I, =—18 mA N/A -1.5 -1.2
lon | High Level Output Current -800 -200 =400 1000 uA
Von | High Level Output Voltage Vee =Min, Vi =2V DM54 24 34 2.4 3.3 25 3.4 N/A v
Vi = Max, lop = Max DM74 24 34 1 24 32 27 34 27 34
loL Low Level Qutput Current ~ DM54 16 2 4 N/A A
DM74 16 36 T8 20 | "
VoL | Low Level Output Voltage Vee = Min | Ma DM54 0.2 0.4 0.15 0.3 0.25 0.4 N/A
= X T B
Vi =2V ot DM74 0.2 0.4 0.2 0.4 035 05 0.5 %
L=Max | lo_=4mA| DM74 0.4
Iy Input Current at Maximum Vee = Max V, =55V 1 0.2 1 mA
Input Voltage V, =7V 0.2
| igh Level | t t V, =24V 40 0
H High Level Input Curren Vee = Max ) 2 uA
V, =27V . 40 50
he Low Level Input Current V, =0.3V —0.36
Vee =Max | V, =04V 16 0.6 mA
V, =05V >
tos Short Circuit Output Current Vee = Max (2) DM54 -20 —55 -3 =15 -30 -130 N/A mA
DM74 -18 -55 -3 -15 -30 =130 -40 © —100
I Supply Ci t, All Outputs High DM54 30 43 2.2 4.4 1 10 N/A
cch | Supply Curren utputs Hig Vee = Max(3) 6 / mA
DM74 30 50 2.2 44 6.1 10 50 75
Iccw | Supply Current, All Outputs Low | Vce = Max(4) 36 57 3.8 6.68 mA
Notes

L

2)
3)
(4)

All typical values are at Voo =BV, Ty = 25°C.

Not more than one output should be shorted at a time, and for DM54LS/DM74LS and DM74S, duration of short circuit should not exceed one second.
IccH is measured with all outputs open, one input of each gate at 4.5V, and the other inputs grounded.

IccL is measured with all outputs open and all inputs at 4.5V.
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Switching Characteristics at Vo =5V, T, = 25°C

tpLy (ns) tpyy (ns)
CONDITIONS Propagat'!on Delay Time, P.ropagation Delay Time,
DEVICE (FROM INPUT A OR B) Low-to-High Level Output | High-to-Low Level Output
TYP MAX TYP MAX

86 C_ =15 pF | Other Input Low 15 23 1 17
Rp =40082 | Other Input High 18 30 13 22
L86 C_ =50 pF | Other Input Low 37 60 21 60
RL =4kQ Other Input High 25 60 35 60
LS86 Cy =15 pF | Other Input Low 12 23 10 17
Ry =2kQ2 Other Input High 18 30 13 22
LS386 | C, =15 pF | Other Input Low 12 23 10 17
Ry = 2kQ Other Input High 18 30 13 22
586 C,_ =15 pF [ Other Input Low 7 10.5 6.5 10
Ry =280Q2 | Other Input High 10.5 6.5 10
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54H/74H
PARAMETER CONDITIONS H103 H106 H108 UNITS
MIN TYP(1) MAX [ MIN TYP(1) MAX | MIN TYP(1) MAX
Vin High Level Input Voltage 2 2 2 \%
ViL Low Level Input Voltage 0.8 0.8 0.8
Vi Input Clamp Voltage Vee = Min, |, =—-8 mA -1.5 -1.5 -15
lon High Level Output Current -500 -500 -500 MA
VoH High Level Output Voltage Vee =Min, V) =2V 24 34 24 3.4 24 34 v
VL =0.8V, loy = —500uA
loL Low Level Output Current 20 20 20 mA
V Low Level OQutput Volta Vee = Min, Vi =2V
ot P * V.CLC= 08V |C': oo mA 02 04 02 04 02 04 v
I Input Current at Maximum Input Voltage Vee = Max, V| = 5.5V 1 1 -1 mA
[ High Level Input Current Any J or K 50 50 50
A s & )
Clock 0 -1 0 -1 0 1 mA
IS Low Level Input Current | Any Jor K -1 -2 -1 -2 -1 -2
C I R
Clock ) -3 -4.8 -3 -4.8 —6 9.6
los Short Circuit Output Current Vce = Max(2) —40 -100 | —40 =100 | —40 -100 mA
Icc Supply Current Ve = Max, (3) 40 76 40 76 40 76 mA
Notes

(1) Al typical values are at Vg = 5V, T = 25°C.
(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second.
(3) With all outputs open, Icg is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded.
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Switching Characteristics at Vo = 5V, T5 = 25°C

FROM TO "
PARAMETER (INPUT) (OUTPUT) CONDITIONS MIN TYP MAX UNITS
fmax | Maximum Clock Frequency 40 50 MH2z
t P tion Delay Time, =
PLH ropagati ' n betay 1ime Preset or Clear QorQ 8 12 ns
Low-to-High Level Output
tPHL Propagation Delay Time, Clock High — . 15 20
. Preset or Clear QorQ ns
High-to-Low Leveél Output Clock Low C, =25 pF, R_ = 28092 23 35
tpLH Propagation Delay Time, 10 5
Low-to-High Level Qutput _
Clock QorQ ns
tpHL Propagation Delay Time, 16 20
High-to-Low Level Qutput
tw Pulse Width | Clock High 10
Clock Low 15 ns
Clear or Preset Low 16
tseTup | Setup Time(4) | High Level Data 104
ns
Low Level Data 134
thoLp | Hold Time(4) 0l ns
Notes

(4) | The arrow indicates that the falling edge of the clock pulse is used for reference.
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54/74 DM54LS/74LS
PARAMETER CONDITIONS 121 LS221 . UNITS
MIN TYP(1) MAX MIN TYP(1) MAX
Vr+ | Positive-Going Threshold Voltage at A Input Vee = Min 1.4 2 1.0 2 A
V71— | Negative-Going Threshold Voltage at A Input . DM54 0.8 14 0.7 1.0
Vee = Min \
DM74 0.8 14 0.8 1.0
V74 | Positive-Going Threshold Voltage at B Input Vee = Min 1.55 2 1.0 2 \
Vr1_ | Negative-Going Threshold Voltage at B Input . DMb54 0.8 1.35 0.7 09
Vee = Min Vv
DM74 0.8 1.35 0.8 0.9
V | t Cl Volt Iy =—-12 mA -15
f nput Clamp Voltage Vee = Min | m v
I, =—18 mA -15
lon | High Level O}nput Current —400 -400 HA
Von | High Level Output Voltagé Vee = Min DMb54 2.4 3.4 25 35 v
loy = —400uA DM74 24 3.4 2.7 35
loL | Low Level Output Current DM54 16 4 A
. . m
DM74 16 8
VQL Low Level Output Voltage loL =4 mA '0:25 0.4
Vee =Min [lgL =8 mA DM74 0.35 0.5 %
loL = 16 mA 0.2 04 '
Iy Input Current at Maximum Input Voltage V, =55V 1
. . Vee = Max mA
V=7V 0.1
i High Level | t Current Al or A2 4
IH igh Level Input Curren V, - 24V or 0
. Vee = Max ] B 80 uA
) ) V=27V All 20
[ITR Low Level Input Current Al or A2 -1.6 —0.36
: Vo = Max, V| =04V B -3.2 —0.44 mA
Clear N/A —0.54
I Short Circuit Output Current DM54 —20 —55 -30 —150
0s P Vee = Max(2) mA
DM74 -18 —55 =30 -150
Icc | Supply Current Quiescent 13 25 4.7 11 :
Vee = Max — mA
Triggered 23 40 19 27

Notes

(1) Al typical values are at VoG = 5V, Tp = 25°C.

(2) Not more than one output should be shorted at a time, and for DM54L.S221/DM74LS221, duration of short circuit should not exceed one second.

LS221 To Be Announced in 1976
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Switching Characteristics at Ve =5V, T = 25°C

DM54/74 DM54L8/74LS
FROM TO
PARAMETE
TER (INPUT) | (OUTPUT) 121 Ls221 unITS
CONDITIONS MIN  TYP MAX CONDITIONS MIN TYP MAX
tpLH Propagation Delay Time, Low-to-High Level Output Atlor A2 Q 45 70 45 70 ns
tpLH Propagation Delay Time, Low-to-High Level Output B Q 35 55 35 55 ns
tPLH Propagation Delay Time, Low-to-High Level Output Clear Q Cy =80 pF N/A Ct =80 pF 65 ns
tpHL Propaéation Delay Time, High-to-Low Level Output Alor A2 Q Rint to Vee 50 80 Rr =2k 50 80 ns
tPHL Propagation Delay Time, High-to-Low Level Output B Q 40 65 40 65 ns
tPHL Propagation Delay Time, High-to-Low Lével Output Clear C. = 15pF N/A | CL =15 pF 55 ns
1 Output Pulse Width R = 40092 Cy =80 pF R. =2k |C =80 pF
wiouT) P Internal Timing Resistor L TEeUP 70 110 c1s50 |- EXTTEUPT S0 120 150
RinT to Vee Rexy =2 k&2
. - Cr=0 Cext =0
Zero-Timing Capacitance R oV 30 50 R Sk 20 47 70 ns
A1,A20rB| QordQ T e =l
Cy =100 pF Ct =100 pF .
600 700 800 600 670 750
- Ry = 10kS2 Ry = 10 k&2
External Timing Resistor
Cy = WuF Cy = WF
6 7 8 6 67 75 ms
Ry =10k Ry =10k&Q
twin) Input Pulse Width 50 40 ns
tW(CLEAR) Clear Pulse Width N/A 40 ns
dv/dt Rate of Rise or Fall | Schmitt Input, B 1 1 V/s
of Input Pulse Logic Input, A 1 1 Vius
Rext External Timing Resistance DM54 1.4 30 DM54 14 70 KO
DM74 14 40 DM74 1.4 100 N
Cext External Timing Capacitance 0 1000 0 1000 MF
1SETUP Clear-Inactive State Setup Time N/A 15 ns
Duty Cycle Ry =2kQ 67 Ry =2k 67 o
Ry = Max 90 Ry = Max Ry 30 s
REXT
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- Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54/74 DM54L/74L DM54LS/74LS
PARAMETER CONDITIONS 123 L123A LS122, LS123 UNITS
) MIN  TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX
Vi | High Level Input Voltage 2 2 2 Vv
Vi | Low Level Input Voltage DM54 0.8 0.7 0.7 v
DM74 0.8 0.8 0.8
Vi Input Clamp Voltage Ve = Min I =-12mA -1.5 -N/A v
I, =—18 mA -1.5
lon | High Level Output Current -800 —-200 —400 MA
V, High Leyel Output Volt 1 DM54 24 34 24 4 . 3.5
OH igh Leyel Output Voltage Vee = Min, Iy, = Max(3) 3 25 3 v
DM74 2.4 34 24 3.4 27 3.5
loL Low Level Qutput Current DM54 16 2.0 4 A
DM74 16 3.6 8 m
V, Low Level Output Volt DM54 0.2 0.4 .22 . .25 .
oL ow Level Output Voltage Vee = Min|lo, = Max ‘ 0 0.3 0 0.4 v
(3) DM74 0.2 0.4 0.4 0.35 0.5
- loL =4 mA DM74 025 04
I Input Current at Maximum Input Voltage v Ma V, =55V 1 0.1 A
= Max
cc V, =7V 0.1 m
Iy | High Level Input Current Data Inputs z. i;:z 40 10 -
Vee = Max ——= LA
V, =24V 80 10
Clear Input
V, =27V 20
1 Low Level Input C t | Data Input - -1.6 —0.18 —0.4
™ ow Level Input Curren ata Inputs Vee = Max, V, = 0.4V mA
Clear Input -1.6 -0.18 0.4
los | Short Circuit Output Current Vee = Max(2)(3) -10 -40 -25 -12 -30 -150 mA
1 Supply Current (Quiescent or Triggered) LS122 6 1
co | SupPy e Vee = Max(4)(5)(6) mA
Others 46 66 5 75 12 20
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6.1

Switching Characteristics at Voc = 5V, T, = 25°C
- DM54/74 DM54L/74L DM54LS/74LS
PARAMETER FROM To 123 L123A LS122, 18123 UNITS
(INPUT) | (OUTPUT) .
. CONDITIONS MIN  TYP MAX CONDITIONS MIN  TYP MAX CONDITIONS MIN TYP MAX
tpLH Propagation Delay Time, A a 22 33 120 175 22 33
Low-to-High Level Output B 19 28 8 135 20 44 "
tPHL Propagation Delay Time, A — 30 40 120 180 30 45
; a Cext =0 Cexr =0 Cext =0 ns
High-to-Low Level Qutput B EXT 27 36 EXT 86 135 EXT 37 56
R =5k = =
teui | Propagation Delay Time, a G < 15 pF 18 27 (F:‘EX—Tsoﬁkﬂ 45 65 gEx—TwS:Q 18 27
High-to-Low Level Output L= 1op L=oUp L='op
- Clear R, = 4008 RL =4k R =2kQ ns
tpLH Propagation Delay Time, —
: Q 0
) Low-to-High Level Output 3 40 98 140 30 45
1 Minimum Width of Pulse ’ .
waimin) AorB Q 45 65 20 330 116 200 ns
at Output Q
twa Width of Pulse at Output Q Cgxt = 1000 pF Cext = 1000 pF Cext = 1000 pF
R =10k Ry =100 k2 R =10kQ
AorB Q EXT 276 -3.03 337| T 306 340 374 | =T 4 45 5 ns
C,_=15pF C, =50 pF C_=15pF
R, = 4009 R, =4kQ R, =2k
w Pulse Width | A or B Inputs High 40 130 40
A or B Inputs Low 40 130 40 ns
Clear Low 40 130 40
RexTt External Timing Resistance | DM54 5 25 5 200 5 225 Q
DM74 5 50 5 400 5 360
Cext |External Capacitance No Restriction No Restriction No Restriction
Wiring Capacitance at DM54 50 40 50
Cwire ) pF
Rext/Cext Terminal DM74 50 50 50
Notes

(1
(2)
(3)
(4)
(5)
(6)

All typical values are at Voc = 5V, Ta = 25°C.
Not more than one output should be shorted ata time, and for DM54LS/74LS duration of short gircuit should not exceeg one second.
Ground CexT to measure Vo at Q, Vo at Q, or Igg at Q. CExT is open to measure VoH at Q, Vg_at Q, or Igg at Q.

Quiescent Igc is measured (after clearing) with 2.4V applied to all clear and A inputs, B inputs grounded, all outputs open, CExT = 0.02uF, and REXT = 25 kQ2.

Icc is measured in the triggered state with 2.4V applied to all clear and B inputs. A inputs grounded, all outputs open, CexT = 0.02uF, and RexT = 25 kQ2.
With all outputs open and 4.5V applied to all data and clear inputs, IcC is measured after a momentary ground, then 4.5V, is applied to clock. (L§122, LS123)

LS122, LS123 To Be Announced in 1976
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).
DM54/74 DM54LS/74LS DM74S
PARAMETER CONDITIONS 125, 126 LS125, LS126 S$134 A UNITS
MIN  TYP(1) MAX MIN  TYP(1) MAX MIN  TYP(1) MAX
Viu High Level Input Voltage 2 2 2 \%
ViL Low Level Input Voltage DM54 0.8 0.7 N/A v
DM74 0.8 0.8 0.8
V Input CI ' Voltage : I, =—12mA -1.5
| nput Clamp Voltage Ve = Min ) m v
I, =-18 mA 15 -1.2
lon High Level Output Current DM54 -2.0 -1.0 N/A A
’ DM74 -5.2 -2.6 6.5 m
Vou High Level Output Voltage Vce = Min, Vi =2V DM54 24 3.3 24 3.4 N/A v
V= Max, lon = Max DM74 24 3.1 24 31 24 32
loL Low Level Output Current DM54 16 8 N/A A
m
- DM74 16 16 20
VoL Low Level Output Voltage Vee = Min | y DM54 0.4 0.4 N/A
= X
: Vig=2v | ot T ov7g 04 05 05 v
ViL=Max | lo_=4mA | DM74 0.4
loiorF) | Off-State (High Impedance State) Vi =07V Vo =0.4V -20
Output Current o Vo =27V 20
Vce = Max
N Vo =04V -40 A
" Vi =08V | Vg =05V -50
Vo =24V 40 50
h Input Current at Maximum Input Voltage V, =55V 1 1
X Ve = Max mA
V, = 7.0V 0.1
hu High Level Input Current Vee = Max V, =24V 40 uA
V, =27V 20 50
1 Low Level Input Current | V=04V -1.6 -0.4
TS ow Level Input Curren Vee = Max | mA
V, =05V -2
los Short Circuit Qutput Current DM54 -30 =70 -30 -130 N/A
. Vee = Max(2) mA
DM74 -28 -70 -30 -130 —40 -100
Icc Supply Current Vce = Max See Table
Notes

(1) All typical values are at Vgc = 5V, Ta = 25°C.
{2) Not more than one output should be shorted at a time, and for DM54L.S/DM74LS and DM74S, duration of short circuit should not exceed one second.
(3) Data for DM54LS/74L.5125, 126 is preliminary.
LS125, LS126 To Be Announced In 1976
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Supply Currents
CONDITIONS
DEVICE lcc (mA)
DATA OUTPUT
INPUTS CONTROLS MIN TYP(1) MAX
125 ov 4.5V 32 54
126 ov ov 36 62
LS125 ov 4.5V 1 18
LS126 oV ov 12 21
S134 ov oV 7 13
5V ov 16
5V 5V 14 25
Switching Characteristics at V¢ =5V, T, = 25°C
DM54/74 DM54LS/74LS DM74S
PARAMETER CONDITIONS 125 126 LS125 LS126 $134 UNITS
CONDITIONS
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX TYP MAX
P i lay Ti = = 4
tpLH ropagatnf)n Delay Time, 10 15 10 15 10 15 10 1 C_ =15 pF, R_=280Q 6 ns
Low-to-High Level Qutput C_ =50 pF, R_ = 28002 55 9
1 Py tion Delay Time, C,_ =15 pF, R = 28002 5 7.5
PHL | Propagation Delav TIme. | o 50 pF 12 18 12 18 12 18 12 18 - DPPT R ns
High-to-Low Level Output . C, =50 pF, R_ = 28002 7 "
Ry =400Q
t Enable Ti =
21 | Output Enable Time RL=2kQ(LS) 12 18 13 19 12 18 13 19 13 195 | ns
to High Level
C_ =50 pF, R_ = 28002
e Ti
tz1 | Output Enable Time 6 25 % 25 16 25 16 25 w2 ns
to Low Level
tyz | Output Disable Time
= 5 8 10 1 5 8 10 1 5.5 8.5
From High Level Co =5pF 6 6 ns
R, = 400S C_ =5pF, R, =280
t Disable Ti =
tz | Output Disable Time RL=2kQ(LS) 9 14 1 20 9 14 14 20 9 1 ns
From Low Level
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

8L

DM748
PARAMETER ) CONDITIONS $135 UNITS
: MIN TYP(1) . MAX )
ViH High Level Input Voltage 2 \
ViL Low Level Input Voltage B " 08 Y
v, Input Clamp Voltage " Ve =Min, I, =—18 mA 12
lon High Level Output Current ’ , - -1 mA
Vown | High Level Output Voltage Vee = Min, Vi = 2V, V) = 0.8V, loy =—1 mA 27 3.4 ’ v
loL Low Level Output Current ' 20 mA
VoL Low Level Output Voltage Vee = Min, Vi =2V, V) =08V, g =20 mA 0.5 \
I Input Current at Maximum Input Voltage Vee = Max, V) = 5.5V 1 mA .
'™ High Level Input Current Vee = Max, V) =27V - 50 ) MA
TR ) Low Level Input Current Vce = Max, V, =05V » -2 . mA
los Short Circuit Output Current Ve = Max(2) ) —40 : -100 mA
Icc Supply Current i Vee = Maka) » - 65 99 mA

Notes

(1) _All typical values are at Voc = 5V, Ta = 25°C.

(2 ’Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
(3) Icc is measured with the inputs grounded and the outputs open.
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Switching Characteristics at Ve =5V, T4 = 25°C
. DM74s
PARAMETER(4) FROM (INPUT) CONDITIONS $135 UNITS
MIN TYP MAX
tion Delay Time, Low-to-High Level Output R
tpLy | Propaga fon elay Tme t)w o-High Level Outpu AorB BorA=L C=L 8.5 13 ns
tpur | Propagation Delay Time, High-to-Low Level Output 11 15
P tion Delay Time, Low-to-High Level Output
teLH ropaga?n elay fme fxwo igh Level Outpu AorB BorA=H C=L 8 12 ns
tpyy. | Propagation Delay Time, High-to-Low Level Output 9 135
P . R oM
tpLH ropagatfon Delay Time, Low-to-High Level Output AorB BorA=L C=H 10 15 ns
tpHL | Propagation Delay Time, High-to-Low Level Output 6.5 10
C_ =15 pF, R =280Q2
Propagation Delay Time, Low-to-High Level Qutput 8.5 12
tpLy | Propaga fon elay fme ?w 0-High Level Outpu AorB BorA=H, C=H ns
tpH | Propagation Delay Time, High-to-Low Level Output 7 11
tpLy | Propagation Delay Time, Low-to-High Level Output c A=B 8 12
= ns
tpuL | Propagation Delay Time, High-to-Low Level Qutput 95 145
tpLy | Propagation Delay Time, Low-to-High Level Output ¢ A£B 75 115
ns
tpyL | Propagation Delay Time, High-to-Low Level Output ‘ 8 12
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

DM54LS/74LS DM74S
PARAMETER CONDITIONS LS136, LS266 $136 UNITS
MIN TYP(D MAX MIN TYP(1) MAX
Vin | High Level Input Voltage 2 2 v
Vi Low Level Input Voltage DM54 0.7 N/A
\Y
i DM74 0.8 0.8
V, | Input Clamp Voltage - Vee =Min, 1, ==18 mA -1.5 12 v
lon | High Level Output Current Vee = Min, Vyy =2V B 100 250 : AA ‘
V). = Max, Vou = 5.5V
Vou | High Level Output Voltage 55 55 \%
loL | Low Level Output Current DM54 4 N/A A
DM74 8 20
VoL | Low Level Output Voltage Vce = Min | M DM54 0.25 0.4 N/A
= Max
Vg =2v | °- DM74 0.35 05 05 LV
V). =Max |lo. =4 mA|DM74 04
h Input Current at Maximum Input Voltage V, =55V 1 -
} Vee = Max mA
v, =7V 0.2
[ High Level Input Current Vee = Max, V|, =2.7V 40 50 MA
I8 Low Leygl Input Current Vee = Max V, =04V -0.6 mA
V, =05V -2
lcc | Supply Current : L5136 6.1 10
cc | Supply burren Vee = Max(2) mA
: Others 8 13 50 75
Notes

(1) All typical values are at Voc = 5V, Ta= 25°C.
(2) lIgcis measured with one input of each gate at 4.5V, the other inputs grounded, and the outputs open.
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Switching Characteristics at Vo =5V, T, = 25°C
DM54LS/74LS DM74S
PARAMETER (|':\|F:’(l)J¥) CONDITIONS LS136, LS266 S136 . UNITS
MIN TYP MAX MIN TYP MAX
1 Propagation Delay Time,
PLH | Propagation Detay 1im 18 30 8 125 ns
Low-to-High Level Output :
AorB Other Input Low
1 Propagation Delay Time,
PHL | Topagation Detay C. =15 pF 18 30 75 12 ns
High-to-Low Level Output =
R =2 k&2 (54LS/74LS)
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