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INTRODUCTION

Fairchild’s TTL Family is the most complete line of TTL products
available today. There are over 150 circuit functions with more
than 75 MSI devices from which to choose. The family consists
of logic, memory and interface functions, and is a unique blend
of Fairchild proprietary circuits and a large number of second
source devices which have achieved wide market acceptance.

Fairchild’s family of functions has been designed to provide the
system designer with a complete line of standard, off-the-shelf
functional building blocks that can be interfaced directly with
each other in the same system to provide almost any Speed/
Power combination.

The typical characteristics of the Fairchild TTL Family are as
follows. Full loading information is given on pages 81 to107.

Supply Voltage 50V
Logic “0” Output Voltage 0.2V
Logic “1” Output Voltage 3.0V
Noise Immunity 1.0V
Temperature Ranges 0°Cto 4+70°C

—55°C to +125°C
Packages 14, 16 and 24 Lead Dip and Flat Pack



NUMERICAL’ INDEX OF DEVICES

Page No Page No Page No Page No.
@ PINS @ PINS 8 PINS 9 PINS
DEVICE Y DEVICE Wigly DEVICE Wialg DEVICE Wiala
»n|a| - I 00w ool
4100 (See 93400)  |67/97 5477 (9377) 37| [104 7400 (9N0O) 8 189100 7486 (9N86) 8 [90(101
4101 (See 93401) 6797 5480 (9380) 25(95[104 7401 (9NO1) 8 189100 7490 (9390) 45195
4102 (See 93402)  |7197 5482 (9382) 25/95105 7402 (9N02) 8 1891100 7491 (9391) 16(95[105
4103 (See 93403)  [6697 5483 (9383) 26/95 7403 (9N03) 8 189 7492 (9392) 46 (95
4106 (See 93406) (7097 5486 (9N86) 8 90{101 7404 (9N04) 8 1891100 7493 (9393) 46195
4108 (See 93408) |72 5490 (9390) 45(95 7405 (9N05) 8 [89]100 7494 (9394) 17/95
4110 (See 93410) |68 5491 (9391) 16[95/105 7408 (9N08) 8 89100 7495 (9395) 18(95[105
5400 (9N0O) 8 89100 5492 (9392) 46(95 7410 (9N10) 8 89100 7496 (9396) 19/95[105
e o vl v oo o I Do I T I
74105 (9N105) 8 [90[101
5403 (9N03) 8 189 5495 (9395) 18|95/105| | 7430 (9N30) 8 891100 74107 (9N107) 8 (90
5404 (9N04) 8 891001 | 5496 (9396) 19|95(105| | 7440 (9N40) 8 lsolioo| | 74141 (9325) 29|03/105
g o IO Bt O o
5410 (9N10) 8 59100 54105 (9N105) 8 (90/101 7443 (9353) 31loa 74182 (9342) 24(94/104
54107 (9N107) 8190 74192 (9360) 43(94|104
5411 (ONT1) 8 891100 54141 (9325) 29|95(105 7444 (9354) 32|94 74193 (9366) 44(94[104
5420 (9N20) 81891100] | 54141 (0341) 23lo4|104| | 7446 (9357A) 32l04 74196 (93H70) 61|96(106
5430 (9N30) 8 891100 54182 (9342) paloalioa 7447 (9357B) 32/94 74197 (93H76) 61(96106
5440 (9N40) 8 189100 7448 (9358) 33194
5442 (835) a1lo4 54192 (9360) 43(94/104 7449 (9359) a3l loa 74H00 (9HO0) 9 [91102
54193 (9366) 44(94(104 74H01 (9HO1) 9 |91[102
Z:ji gzzz; 212 gj $4H00 (9H00) olo1l10l | 7450 (oN50) 8 lo0[100| | 74H04 (9HO4) 9 |o1/102
5401 (9Ho1) 9 lo1l102 7451 (9N51) 8 o0 (101 74H05 (9HO5) 9 |91/102
5446 (9357A) 32|94 54H04 (9H04) o lo1l102 7453 (9N53) 8 |90 (101 74H10 (9H10) 9 |91[102
2:2; 22222)8) gg 3: 54H05 (9HO5) g|91/102 ;:23 gzzg; Z 22112: 74H20- (9H20) 9|91|102
54H10 (9H10) 9 |91|102 74H22 (9H22) 9|o1/102
5449 (9359) 33| (104 7470 (9N70) 8 loolto1| | 74H30 (9H30) 991102
5450 (9N50) 8 190 (100 54H20 (9H20) 9 91102
54H22 (9H22) 9 lo1l102 7472 (9N72) 8 190[101 74H40 (9H40) gl91/102
5451 (9N51) 8 |90[101 54H30 (9H30) 9 l91l102 7473 (ON73) 8 190(101
5453 (9N53) 8 (90(101 54H40 (9H40) 9 lo1o2 7474 (9N74) 8 190(101
5454 (9N54) 8 {90{101 7475 (9375) 37(94 74HT3 (0HT3) o lo1 ho2
5460 (9N60) 8 [90]101 7476 (9N76) 8 90 74H76 (9H76) 9 o1
5470 (9N70) 8 190101 7477 (9377) 37| |104| | 74H78 (9H78) g jo1[102
54H73 (9H73) 991|102
5472 (9N72) 8 (90101 7480 (9380) 2595104
54H76 (9H76) 9|91 7524 (9664) 79|98
5478 (9N73) 8901101 54H78 (9H78) 9(91[102 7482 (9382) 2595/105 7525 (9665) 79|98
5474 (9N74) 8 [90(101 7483 (9383) 2695
5475 (9375) 37(94
5476 (9N76) 8190




NUMERICAL INDEX OF DEVICES

Page No. Page No Page No Page No.
@[ PINS [ PINS @ | PINS @ [PINS
DEVICE wiala DEVICE Wiala DEVICE Wi DEVICE wig
o= o= o= oo
AR Ak nia| AR
9000 9!88|99 ON54/5454, 7454 |8 |90[101| | 9312 34/92(104| | 93L08 55(95(105
9001 9|88{99| | 9N60/5460,7460 |8 |90[101| | 9314 3592|104| | 93L09 53/95[105
9002 9(88|99 9N70/5470, 7470 8 lao[101 9315/7441 28(93(104 93L10 5696 (105
9003 9 (88|99 ON72/5472, 7472 |8 |oolt01| | 9316 411931104 | 93L11 52|96(105
9004 9les|99| | oN73/5473,7473 |8 |oolto1] | 9317 2893104 | 93L12 541961105
0316 solealioa| | %3H14 55/96 105
9005 9188(99 | | ON74/5474,7474 (8 loofi01| | 2oloalioa| | %316 57|96 105
9006 9 (88|99 ON76/5476, 7476 | 8|90 93L18 49/96(105
9322 34|93|104
9007 9 88[99 9NB6/5486, 7486 890101 93L.21 53|96 105
5008 o lssl 99 9824 211931104 | g3) 95 54/96 (106
9009 o lsslgo 9N104/54104, 74104 | 8 |90[101| | 9325/54141,74141 |29/931105| | o o, 50l96 1106
9N105/54105, 74105 | 8 [90(101 9327 30[931105 93L28 48/96[106
9012 9 (88|99 9N107/54107, 74107 | 8 |90 9328 14l93/105| | 93L40 51|96 106
9014 9 |88|99 H
0L00 o loohos| | 9334 36/93[106| | 93H00 59|96 {106
9015 9 (88|99 oLod o lothot| | 9337 30/03[104| | 93H70/74196 61/96[106
9016 9 /88|99 9338 15(93[104| | 93H72 60(96 106
9017 olsslog | | ®-2* 9 911101} | 9340 22[03[104| | 93H76/74197 61/96[106
oL54 91911101) | 9341/54181, 74181 |23(94[104| | 93400/B 6797
9020 9 |89[100
OH00/54H00, 74H00 | 9 o1 [1o2| | 9342/54182,74182 |24/94|104) | 93401 67|97
9022 9 [s9l100 0348 24 93402 71|97
9HO1/54H01, 74H01 | 9 [91[102
9024 98911001 | o1104/54H04, 74H04 | 9 lo1 hoz| | 2320 42/94 93403 c6 971108
9033 (See 93433)  |66]97]106 105/ 54H ’ 9352/5442, 7442 31/94 93406 70197
9034 (See 93434)  |70/97/106 9H(1’5/54H?5’ 74H05 191911102) | g353/5443 7443|3104 93407 66/99[106
9035 (See 93435) 65|97 9H10/54H10, 74H10 | 9 911102 9354/5444, 7444 32|94
9356 42|04 93410 68|97
9H20/54H20, 74H20 | 9 [91[102
9NO00/5400, 7400 | 8 89]100 0357A/5446, 7446 |32|94 93412 70|97
9H22/54H22, 74H22 | 9 |91[102 '
9NO01/5401, 7401 818911001 | o a0, 7aka0 | o o1 Ho| | 9357B/5447,7447 |32/04 93415 69(97
9N02/5402, 7402 889100 /5ama ’ ’ 9358/5448, 7448 33|94 93433 6597 (106
ON03/5403, 7403 | 889 OHA0/54RA0, 74140 |9 P1102) | g350/5449, 7449 |33| |104] | 93434 70/97 106
9N04/5404, 7404 8l89l100 9360/54192, 74192 43|94 (104 93435 65197
9366/54193, 74193 |44|94|104| | 9600 74(98[107
9N05/5405, 7405 | 8 (89[10
O\ | on73/54M73, 7473 | 9 |o1]102| | 9375/5475, 7475  |37/04 9601 741981107
ON0B/5408, 7408 | 81891100 | L] 0377/5477, 7477 |37| |104| | 9602 74/98 107
ON10/5410, 7410 | 8189100 | oo oo o | ool | 938075480, 7480 125/95/104 9614 75(98{107
ON11/5411, 7411 8|89/100 ’ 9382/5482, 7482 |25/95[105| | 9615 75(98 107
9N20/5420, 7420 8|89/100| | 9300 |13l92(103| | 9383/5483, 7483  |26/95 9616 76(98107
9301 o6lonlios| | 9390/5490, 7490 |45/95 9617 76(98[107
9N30/5430, 7430 8(89(100 0391/5491, 7491 16(95!105 9620 77198107
9304 2092|104 , ;
ON40/5440, 7440 |8[891100 | 28/02 9392/5492, 7492 (46|95 9621 77(98{107
ONS0/5450, 7450 | 8901100 | o solopliga| | 9393/5493,7493 |46 95 9622 78/981107
ON51/5451, 7451 8{90101 9394/5494, 7494  [17|95 9624 78/98[107
ON53/5453,7453 | 8|90[101| | 9307 27/92[104| | 9395/5495, 7495  |18(95/105/ | 9625 79/981107
9308 35l02/104| | 9396/5496, 7496  [19/95105| | 9644 74(98
ool | e | s o
9310 10l921104| | 93101 52(95(105
9311 27|92/104




54/74 SERIES INDEX

The following is a quick-look index to Fairchild second-sourced devices in the popular 5400/7400 series.

SERIES 54 (Standard)

SERIES 54H (High Speed) SERIES 74 (Standard)

SERIES 74H (High Speed)

Page No. Page No. Page No. Page No.
| PINS g| PINS @| PINS @[ PINS
DEVICE Wiala DEVICE Wha o DEVICE wia Ty DEVICE § ala
3‘, o . -1 0o o W
5400 8 |s9l100| | 54HO0 9lo1[102! | 7400 8|soitoo| | 74HoO 9|91]102
5401 8189100 54H01 9(91[102 7401 8|89(100 74H01 9/91[102
gigg g ggmo 54H04 991102 ;:gg : :g 100| | 74H04 991102
5404 8 lssloo| | 54HOS 9lo1102| | 5,0 8 lsolioo| | 74H05 9|91[102
54H10 9(91{102 74H10 9(o1|102
s o ete
5408 8 |sol100| | 54H20 olotf102| | 7,0 s lssloo| | 74H20 991|102
5410 8(89[100| | 54H22 9l91[102| | 7411 8 lsolioo| | 74H22 991|102
gi;:} g 28}88 54H30 9lo1|102| | 7420 8|solto0| | 74H30 9ot|102
54H40 9l91|102{ | 7430 8lsal100| | 74H40 991|102
5430 8 (89(100 7440 8 sal100
5440 8 [sol1o0| | 54H50 9 7441 28|93[104| | 74H50 9
5442 31|94 54H51 9 7442 31|04 74H51 9
5443 31lo4 54H61 9 7443 31|94 74H60 9
5444 32|94 54H72 9 7444 32/94 74H61 9
54H73 9191|102| | 7446 32|94 74HT2 9
5223 g; g: 54H76 991 7447 32|04 74H73 991|102
5 448 33104 54H78 9 |o1]102| | 7448 33|94 74H76 991
: 104 7449 83 [104] | 74178 9|91|102
5449 33 7450 8 |9o[100
5450 8 |90[100 7451 8 lool01
5451 8 |90101 7453 81901101
5453 8 [90[101 7454 8 l90]101 SERIES 748
5454 8 |90[101 7460 8(90{101 (Super High Speed)
5460 8 |90[101 7470 890101
5470 8 (90101 7472 81901101 Page No
7473 8 (90101
5472 8 (90/101 7474 8 looho1 8 PINS
5473 8 |90(101 7475 37(94 DEVICE 'bl-l. ala
5474 8 [90[101 7476 8 loo ool i«
5475 37(94 7477 37| 104
5476 8|90 7480 25(95[104 ;:Sg? g
7481 65|97 106
S4r17 87| |104 7482 o5loslios | | 74504 9
5480 25(95/104 lypo : 74505 9
5482 25/95[105 6195 74520 9
7486 8190 [101
5483 26|95 74822 9
7488 70/97[106 v
5486 8 (90(101 74540 9
7489 66971106 | | o oo °
5490 45|95 7490 4595 745113 ol
5491 16(95[105 7491 16/95[105 | | ooy °
5492 46{95 7492 4695
5493 46|95 7493 46|95
5494 17|95 7494 17195
5495 18l9sl10s 7495 18(95 105
2496 19195102 7496 19|95 105
74104 8 [90[101
54104 8 |90[101 74105 8 (90101
54105 8 |90|101 74107 8 |90
54107 | 890 74141 29|93[105
54141 29|95|105 74181 23|94(104
54181 23|94/104 74182 24|94 104
74192 431041104
54182 24/94(104 24193 44/94 1104
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TTL/SSI

INTRODUCTION — The Fairchild TTL/SSI line offers the designer a broad selection of gates and flip flops for use with Fairchild MSI,
Interface and Memory products in implementing TTL system designs. A total of 56 TTL/SSI functions are available for use in military
and industrial temperature range applications. These products are available in the popular Dual In-Line package as well as Flat packages.
All Fairchild TTL products are logic and supply voltage compatible so that circuit families may be mixed within a system for optimum

speed,

power and economy.

9N/54, 74 SERIES TTL/SSI
FEATURES

10 ns Typical Gate Delay

10 mW Typical Gate Power Dissipation
Input Clamp Diodes Minimize
Termination Effects

Military and Industrial Temperature
Range

Available in DIP and Flat Packages
26 Functions Available

DESCRIPTION

The 9N/54, 74 Series is a broad family of
SSI devices which are pin and function iden-
tical with the popular 7400 series. These gates
and binaries are available in industrial and
military temperature ranges in both DIP and
Flat packages. The line includes NAND gates,
NOR gates, Exclusive-OR gates, AND gates,
open collector gates as well as single and
dual flip flops.

9000 SERIES TTL/SSI
.FEATURES -

8 ns Typical Gate Delay

10 mW Typical Gate Power Dissipation
Input Clamp Diodes Reduce
Termination Effects )
Darlington Output Stage Increases
Circuit Speed )
Military and Industrial Temperature
Range

Available in DIP and Flat Packages

18 Functions Available

DESCRIPTION

The 9000 Series of gates and flip flops offers
a family of high speed functions with speed
and power specifications in between the 9N/
54, 74 Series and the 9H/54H, 74H Series.
The Darlington output stage provides faster
switching times and increased capacitive drive
capability over the 9N/54, 74 Series.

4k

1.5k

Vee

15002 800

9L SERIES LPTTL/SS!I
FEATURES :

20 ns Typical Gate Delay

2 mW Typical Gate Power Dissipation
Input Clamp Diodes Minimize
Termination Effects

Darlington Output Stage Increases
Circuit Speed

Military and Industrial Temperature
Range

Available in DIP and Flat Packages -

DESCRIPTION

The 9L Series of low power TTL gates and
flip flops offers a speed/power trade-off well
suited to both industrial and military applica-
tions. The power is one fourth that of a stand-
ard TTL gate and typical system speeds of up
to 10 MHz are possible. The 9L Series TTL/
SSI functions are used with the 93L low power
TTL/MSI devices to implement low power,
moderate speed systems.

9H/54H, 74H SERIES HSTTL/SSI
FEATURES

.

[ ]
L]

6 ns Typical Gate Delay

22 mW Typical Gate Power Dissipation
Input Clamp Diodes to Minimize
Termination Effects

Darlington Output Stage to Increase
Circuit Speed

Military and Industrial Temperature
Range

¢ Available in DIP and Flat Packages

11 Functions Available

DESCRIPTION

The 9H/54H, 74H Series is a line of high
speed gates and flip flops which are pin
and function identical with the popular 74H00
Series.

These devices are used with the 9300 and
93H Series of TTL/MSI devices to implement
high speed logic functions in digital systems.




TTL/SSI e GATES

e FLIP-FLOPS

STANDARD
t,g=10ns
P4 = 10 mW per Gate
NAND GATES 0° to 4+70°C —55°to +125°C
Quad 2-Input Positive NAND Gate 9N00/ 7400 9NO00/5400
Quad 2-Input Positive NAND Gate 9N01/7401 9N01/5401
- with Open-Collector Output 9N03/7403 9N03/5403
Triple 3-Input Positive NAND Gate 9N10/7410 9N10/5410
Dual 4-Input Positive NAND Gate 9N20/7420 9N20/5420
8-Input Positive NAND Gate 9N30/7430 9N30/5430
NOR GATES
Quad 2-Input Positive NOR Gate 9N02/7402 9N02/5402
Quad 2-2-2-4-Input Positive NOR Gate
AND GATES
Quad 2-Input Positive AND Gate 9N08/7408 9N08/5408
Quad 2-Input Positive AND Gate (Open Collector) 9N09/ 7409 9N09/5409
Triple 3-Input Positive AND Gate 9N11/7411 9IN11/5411
EXCLUSIVE-OR GATES
Quad Exclusive-OR Gate 9N86/7486 9N86/5486
Quad Exclusive-OR Gate with Inverted Outputs ’
AND-OR-INVERT GATES AND EXPANDERS
Dual 2-Wide 2-Input AND-OR-INVERT Gate 9N51/7451 9N51/5451
Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gate 9N50/7450 9N50/5450
4-Wide 2-Input AND-OR-INVERT Gate 9N54/7454 9N54/5454
Expandable 4-Wide 2-Input AND-OR-INVERT Gate 9N53/7453 9N53/5453
Expandable 4-Wide 2-2-2-3-Input AND-OR-INVERT Gate
Dual 4-Input Expander 9N60/7460 9N60/5460
INVERTERS AND BUFFERS
Hex Inverter ) 9N04/7404 9N04/5404
Hex Inverter with Open-Collector Output 9NO05/7405 9N05/5405
Dual 4-Input Positive NAND Buffer 9N40/7440 9N40/5440
FLIP-FLOPS
J-K Flip-Flop 9N70/7470 9N70/5470
9N105/74105 9N105/54105
J-K Master Slave Flip-Flop ON72/7472 9N72/5472
9N104/74104 9N104/54104
Dual J-K Flip-Flop
Dual J-K Master Slave FIip-FIbp 9N73/7473 9N73/5473
9N107/74107 9N107/54107
Dual J-K Master Slave Flip-Flop with Separate Preset and Clear 9N76/7476 IN76/5476
Dual D-Type Edge-Triggered Flip-Flop IN74/7474 9N74/5474




TTL/SSI ¢ GATES e FLIP-FLOPS
LOW POWER HIGH SPEED SUPER HIGH SPEED
ty=8ns tg=20ns t,g=16ns ty=3ns

P4 = 10 mW per Gate

P, = 2 mW per Gate

P4 = 22 mW per Gate

Py = 19 mW per Gate

0°C to +70°C and

0°C to +70°C and

°to +70°C —55° to +125°C 0° to +70°C
—55°1to +125°C —55° t0 4+125°C 0%to + +
9002 9L00 9H00/74H00 9H00/54H00 9500/74S00
9H01/74H01 9HO1/54H01 9501/74S01
9012
9003 9H10/74H10 9H10/54H10
9004 9H20,22/74H20,22 9H20,22/54H20,22 952022/ 74520,22
9007 0H30/74H30 9H30/54H30
9015
9H08/74H08 9H08/54H08
9H11/74H11 9H11/54H11
9L86
9014
9H51/74H51 OH51/54H51
9005 9H50/74H50 9H50/54H50
9L54 OH54/74H54 9H54/54H54
OH53/74H53 OH53/54H53
9008
9006 9H60/ 74H60 9HB0/54H60"
9016 9L04 9H04/74H04 9H04/54H04 9504/74S04
9017 9H05/74H05 9H05/54H05 9505/74S05
9009 9H40/74H40 9H40/54H40 9540/74540
OHT71/74HTA 9H71/54H71
9001
9H72/74HT2 9H72/54HT2
9000
9020
9022
9024 oL2a
OH73/74H73 9H73/54H73 95113/745113
OH78/74H78 OH78/54H78 95114/745114
9H76/74HT6 9H76/54H76 95112/745112
OH74/74H74 9OH74/54H74

9

* TO BE ANNOUNCED



Photomicrograph of the TTL/MSI 9340 Arithmetic
Logic Unit Showing Dual Layer Metal Technology
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TTL/MSI

INTRODUCTION — The Fairchild TTL/MSI product line includes 75 complex digital logic functions, including standard, high speed, and
low power circuits. The use of complex TTL functions in the design of new digital systems can significantly reduce package count and
systems cost while providing smaller size, increased reliability, and greater overall system speed. The Fairchild TTL/MSI product line is
divided into 7 functional categories and contains standard, high speed and low power complex circuits.

The table below summarizes the Fairchild TTL/MSI product line.

SUPER
STANDARD LOW POWER HIGH SPEED HIGH SPEED
REGISTERS TTL TTL TTL TTL
4-Bit Shift Register 9394 394 93L00 93H00*
4-Bit Shift Register With Clock Enable 93H72
4-Bit Right/Left Shift Register 9395/7495
5-Bit Shift Register 9396/7496
8-Bit Shift Register 9391/7491
Dual 8-Bit Shift Register 9328 93L.28
8-Bit Multiple Port Register 9338
ENCODERS
[ 8-Input Priority Encoder | 9318 | 93L18 |
OPERATORS
Dual Full Adder 9304
Full Adder 9380/7480
2-Bit FullAdder 9382/7482
4-Bit Full Adder 9383/7483
5-Bit Comparator 9324 93L24
4-Bit Arithmetic Logic Units 0341181 93L40
Carry Lookahead 9342/74182
12-Input Parity Checker/Generator 9348
DECODERS/DEMULTIPLEXERS
One of Ten Decoder 9301 93L01
BCD To Decimal Decoder 9352/7442
Excess - 3 To Decimal Decoder 9353/7443
Excess - 3 Gray To Decimal Decoder 9354/7444
One of Sixteen Decoder 9311 93L11
Dual One of Four Decoder ) 9321 93L21
One of Ten Decoder/Driver 9315/7441
BCD To Decimal Decoder/Driver 9325/74141
Seven Segment Decoder 9307
9317
Seven Segment Decoder/Driver 9327
9337
. 9357A/7446
BCD To Seven Segment Decoder/Driver 03578/ 7447
9358/7448
BCD To Seven Segment Decoder 0359/ 7449

# TO BE ANNOUNCED
11



TTL/MSI] ¢ MULTIPLEXERS o LATCHES e COUNTERS

. : . SUPER
STANDARD LOW POWER HIGH SPEED HIGH SPEED
MULTIPLEXERS TTL TTL TTL TTL
Quad Two Input Multiplexer 9322 93L.22
Dual Four Input Multiplexer 9309 93L09
Eight Input Multiplexer 9312 93L12
LATCHES
9314
Four Bit Latch 9375/7475 93L14
9377/5477
Dual Four Bit Latch 9308 93L08
Eight Bit Addressable Latch ‘ 9334
COUNTERS !
9350 % g8
Decade Counter 9390/ 7490 93H70 g;,&é
Decade Counter 9310 93L10 o
Up/Down Decade Counter (Dual Clock) 9360/74192 [ 90 |
Up/Down BCD Counter 9306 &
Binary Counter 939933/576493 93H76*
4-Bit Binary Counter 9316 93L16
Up/Down Binary Counter (Dual Clock) 9366/74193
Divide By Twelve Counter 9392/7492
Variable Modulo Counter 9305

* TO BE ANNOUNCED
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STANDARD TTL/MSI ¢ REGISTERS

9300
4-BIT UNIVERSAL SHIFT REGISTER

DESCRIPTION The 9300 is a synchronous 4-bit shift register de-
signed to perform functions such as storage, shifting, counting
and serial code conversion. It has assertion outputs on each
stage and a negation output on the last stage, an overriding
asynchronous master reset, JK input configuration, and a syn-
chronous parallel load facility.

Data entry is synchronous with the registers changing state after
each low to high transition of the clock. With the parallel enable
low the parallel inputs determine the next condition of the shift
register. When the parallel enable input is high the shift register
performs a one bit shift to the right, with data entering the first
stage flip-flop through JK inputs. By tying the two inputs together
D type entry is obtained.

Sl 1]]

PE PgPy P P3
. 9300

SHIFT REGISTER
MR Q0Q1Q2Q3 =3

I

PIN NAMES LOADING
The asynchronous active low master reset when activated over- PE Parallel Enable (Active Low) Input 2.3 UL
rides all other input conditions and clears the register. Po, P1, P2, Ps Parallel Inputs 1 UL
J_ First Stage J (Active High) Input 1 UL
K First Stage K (Active Low) Input 1 UL
E Clock(Active High Going Edge)input 2 UL
TRUTH TABLE FOR SERIAL ENTRY MR Master Reset (Active Low) Input 1 UL
Qo, Q1, Q2, Qs Parallel Outputs 6 UL
_ Q Complementary Last Stage Output 6 UL
J K Q, at tho
L L L
L H Q, att, (no change) CHARACTERISTICS
H L QO att, (toggles) TYPICAL SPEED 25 MHz Shifting Frequency
H H H ‘ TYPICAL DELAY CPtoQ 23 ns
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
_ _ TYPICAL POWER -
PE = HIGH, MR = HIGH, (n + 1) indicates state after next clock DISSIPATION 300 mwW
PE P, P, P, P,
| ? ) ] 6 6
cP * P Py
3 S b b
cP CP cP CP
Cy ¢ Co L Sy S - Q_z
e I
MR - Y
Q Q, Q, Q,
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STANDARD TTL/MSI ¢ REGISTERS

9328
DUAL 8-BIT SHIFT REGISTER

DESCRIPTION The 9328 is a Dual 8-bit synchronous shift regis-
ter which can be used in high speed serial storage applications.
Each register has a true and complemented output from the last
stage, 2-input multiplexer with data select control at the input,
and a two input clock OR gate input. A common clock, obtained
by internally tying one input of each clock OR gate together, and
overriding asynchronous master reset are common to both reg-
isters.

Data entry is synchronous with the registers changing state after
each low to high transition of the clock. Serial data enters
through Do when the data select line is low and through Di, when
the data select line is high. The clocking scheme employed
allows the three clock inputs to be used in the following ways:
one clock common with two separate clocks; one clock common
with a separate active low clock enable input for each 8 bit shift
register, and two separate clocks and one common active low
clock enable input.

Ds Do Dy
9328 7

8 BIT SHIFT

REGISTER 1 Q7]

CP

MR

Dg Do Dj,_
o . 9328 Q7
8 BIT SHIFT
vg REGISTER2 Q7

o—

PIN NAMES LOADING
D Data Select |
The asynchronous active low master reset when activated over- Dz D D:t: I:pifs nput fgt
rides all other input conditions and clears the register. CP OR Clock Active High Going Edge Inputs
Common 3.0 UL
. Separate 1.5 UL
MR Master Reset (Active Low) Input 1UL
9_7_ Last Stage Output 6 UL .
Q7 Complementary Qutput 6 UL
LOGIC EQUATION FOR DATA ENTRY CHARACTERISTICS
Sp = Ds - Do + Ds « D TYPICAL DELAY CPto,Q 17ns
TYPICAL SPEED 30 MHz Shifting Frequency
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 300 mw
o1 s Qo s Q s QpP—s Q3 |—s Qb—s Qsl—'s Qg s Q7 p——
rcp —jce —cP —cp —{cep —jcP —cpP —cp
Do
o R cp Q4R cp @ R Cp Q2f0——{ R Cp Q3jo—{R b G4fo-T{R cp A5f0—{ R CD Qs R cp Qyjo—
cP o i - i M -
cp * ' * * - ‘
D s Qg s Q S Qp s Q3 S Qqa S Qs S Qe f—+4s Q7
cp cpP cP cP cP ce cP ~{cp
Dg -
o R CD Qo R Cp Q;Pp—R CpQy R Cp Q3 R Cp Qa R Cp Qs R cp QeJo—1Rr cp Q70—
S
. i alks alls el el el el el
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STANDARD TTL/MSI ¢ REGISTERS

9338

8-BIT MULTIPLE PORT REGISTER

DESCRIPTION The 9338 is a multiple port register designed for
high speed random access memory applications where the ability
to simultaneously read and write is desirable. A common use would
be as a register bank in a three address computer. Data can be
written into any one of 8 bits, and read from any two of the 8 bits
simultaneously.

It is organized as a master slave register that has eight masters
and two slaves. Data on the Dainput is stored in the master
selected by the write address inputs synchronously with the clock
puise (CP). Data from the eight masters is selected by the two
independent read address fields and applied to the two slave flip
flops. The slaves are controlled by the slave enable input, such
that when the slave enable is held high, the masters store on the
rising clock and the slaves store on a falling clock thus produc-
ing normal master slave operation. |f the slave enable is held iow
the slave flip flops are continuously enabled allowing immediate

—s, Dy CP SLE
__A2
9338

—1Bo 8 BIT
—8,  MULTIPLE
—s, PORT

REGISTER
_c'l
—°2 1z I

transfer of information from the master flip flops to the output. PIN NAMES LOADING
Ao, A1, A2 Write Address Inputs 2/3 UL
Da Data input 2/3 UL
Bo, Bi, B2 B Read Address Inputs 2/3 UL
Zs B Output 10 UL
CHARACTERISTICS Co, C1, C2 C Read Address Inputs 2/3 UL
TYPICAL DELAY CPtoZ 35ns Zc C Output 10 UL
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L) CcP Clock Active High
TYPICAL POWER _ Going Edge Input 2/3 UL
DISSIPATION 265 mW SLE Slave Enable (Active Low) Input 2/3 UL
D, Cp SLE
g S—
A —-I m
hd hd hd
A 1 1 1 | 1 T I hd 1
Ao—{>eI g e ey S e i i } |
R S R S R S R S R N R S R S R S
Q Q Q Q Q Q Q Q Q Q Q Q Q Q
T i T 1 ? T ? T ? T ?
By _Dc T_‘_ j ? ,'l_ 1 3
B, —-| > 1
L>°_"‘“1 f
=
C I hd hd h 4 ]
°D D nanssannnaniiiM| HTﬂ
gt
c, —D [ i
D E E D
a Q
Zy Zc
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STANDARD TTL/MSI ¢ REGISTERS

9391/5491,7491
8-BIT SHIFT REGISTER

DESCRIPTION The 9391/5491, 7491 is a serial-in, serial-out,
8-bit shift register utilizing transistor-transistor logic (TTL) cir-
cuits, and is composed of eight R-S master-slave flip-flops, input
gating, and a clock driver. The register is capable of storing and
transferring data at clock rates up to 18 MHz while maintaining
a typical noise-immunity level of 1 volt. Power dissipation is
typically 175 milliwatts, and a full fan-out of 10 is available from
the outputs.

Single-rail data and input control are gated through inputs A and
B and an internal inverter to form the complementary inputs to
the first bit of the shift register. Drive for the internal common
clock line is provided by an inverting clock driver. Each of the
inputs (A, B, and CP) appear as only one TTL input load.

The clock pulse inverter/driver causes these circuits to shift
information to the output on the positive edge of an input clock
pulse, thus enabling the shift-register to be fully compatible with
other edge-triggered synchronous functions.

PIN NAMES LOADING
A, B Data Inputs 1UL
[ Clock Input 1 UL
Q Complementary Data Output 10 UL
Q Data Output 10 UL
CHARACTERISTICS

SHIFT FREQUENCY 18 MHz
POWER DISSIPATION 175 mW

A B
—] CP 9391/7491
Q Q
TRUTH TABLE
tn tn + 8
AlB 0
0]0 0
01 0
110 0
111 1
NOTES:

1. tp = bit time
before clock.

2. tn + 8 = bit time

after 8 clock pulses

PACKAGE 14 Pin DIP (6A) and Flat Pack (3I)
A -
INPUT R ap—r oajp—r af—r o—{ R o—R  Qf—r oj—Ir o— T
o cp o cp ~ cp o cp ol cP rz cP < cP | CP OUTPUT
—s aobHs ops aoffs —{s s als apHs —q

cP P>o
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STANDARD TTL/MSI| ® REGISTERS

9394/5494,7494
4-BIT SHIFT REGISTER

DESCRIPTION The 9394/5494, 7494 shift register is composed
of four R-S master-slave flip-flops, four AND-OR-INVERT gates,
and four inverter-drivers. Internal interconnections of these func-
tions provide a versatile register which performs right-shift oper-
ations as a serial-in, serial-out register or as a dual-source,
parallel-to-serial converter. A number of these registers may be
connected in series to form an n-bit register.

All flip-flops are simultaneously set to the logical 0 state by
applying a logical 1 voltage to the clear input. This condition
may be applied independent of the state of the clock input, but
not independent of state of the preset input. Preset input is inde-
pendent of the clock and clear states.

The flip-flops are simultaneously set to the logical 1 state from
either of two preset input sources. Preset inputs P A through P1p
are activated during the time that a positive pulse is applied to
preset 1 if preset 2 is at a logical 0 level. When the logic levels
at preset 1 and preset 2 are reversed, preset inputs Poathrough
Pop are active.

Transfer of information to the outputs occurs when the clock
input goes from a logical 0 to a logical 1. Since the flip-flops
are R-S master-slave circuits, the proper information must ap-
pear at the R-S inputs of each flip-flop prior to the rising edge
of the clock input waveform. The serial input provides this in-
formation for the first flip-flop. The outputs of the subsequent
flip-flops provide information for the remaining R-S inputs. The
clear input and either preset 1 or preset 2 must be at a logical 0
when clocking occurs.

HEREREE

pe, T1aP2a™18 P28Pic Poc P1 Pop
PEo
Ds

9394/7494

cP CL QD

L

PIN NAMES

P<A - PZD
PE,

PE,

Ds

CP

C

Q

Preset Inputs
Preset 1 Input
Preset 2 Input
Serial Data Inputs
Clock Input

Clear Input

Serial Data Output

CHARACTERISTICS

CLOCK FREQUENCY 15 MHz
PROPAGATION DELAY (CP to Qp) 25ns

POWER DISSIPATION 175 mW
PACKAGE 16 Pin DIP (6B)

LOADING

1UL
4 UL
4 UL
1UL
1UL
1UL
10 UL

PRESETS
|
T N |
P1a |Pea Pie  [Pes Pia [Pac Pin| Pap
PE, —>o- .
(PRESET 2)
PE]_‘DO_J - s
(PRESET 1) DA DA DAG DAG
PRESET PRESET PRESET PRESET ap
S ——
s A s s ¢ D (OUTPUT)
—o] CLOCK —| cLOCK ——o] CLOCK —] cLock
Dg R A R R T R D
(SERIAL INPUT) CLEAR CLEAR CLEAR CLEAR
5 3 T
cp (CLOCK)—]>o0—

CL (CLEAR)—]>o




STANDARD TTL/MSI ¢ REGISTERS

%9395/5495,7495

4-BIT(RIGHT/LEFT)SHIFT REGISTER

DESCRIPTION This monolithic shift register is composed of
four R-S master-slave flip-flops. Internal interconnections of these
functions provide a versatile register which will perform right-
shift or left-shift operations dependent upon the logical input
level to the mode control. A number of these registers may be
connected in series to form an n-bit right-shift or left-shift regis-
ter. This register can also be used as a parallel-in, parallel-out
storage register with gate (mode) control.

When a logical 0 level is applied to the mode control input, the
number-1 AND gates are enabled and the number-2 AND gates
are inhibited. In this mode the output of each flip-flop is coupled
to the R-S inputs of the succeeding flip-flop and right-shift oper-
ation is performed by clocking at the clock 1 input. In this mode,
serial data is entered at the serial input. Clock 2 and parallel
inputs P, through P, are inhibited by the number-2 AND gates.

- M Py Pg Pc Pp
—f CP2  9395/7495
—1% & G O O

When a logical 1 level is applied to the mode control input, the PIN NAMES LOADING
number-1 AND gates are inhibited (decoupling the outputs from
the succeeding R-S inputs to prevent right-shift) and the num- —
ber-2 AND gates are enabled to allow entry of data through cP, Clock 1 Input 1UL
parallel inputs P, through Py and clock 2. This mode permits CcP, Clock 2 Input 1UL
parallel loading of the register, or with external interconnection, M Mode Control Input 2UL
shift-left operation. In this mode, shift-left can be accomplished PaPs Pc. Pp Parallel Data Inputs 1UL
by connecting the output of each flip-flop to the parallel input of Q, Qg Qc, Qp Parallel Data Outputs 10 UL
the previous flip-flop (Q, to input P;and etc.), and serial data Dy Serial Data Input 1UL
is entered at input P,
Clocking for the shift register is accomplished through the AND-
OR gate E which permits separate clock sources to be used for
the shift-right and shift-left modes. If both modes can be clocked CHARACTERISTICS
from the same source, the clock input may be applied commoniy :
to clock 1 and clock 2. Information must be present at the R-S CLOCK FREQUENCY 31 MHz
inputs of the master-slave flip-flops prior to clocking. Transfer PROPAGATION DELAY (CPtoQ) 25ns
of information to the output pins occurs when the clock input POWER DISSIPATION 250 mw
goes from a logical 1 to a logical 0. PACKAGE 14 Pin DIP (6A)
OUTPUTS
i
Ch Qa Qg Q¢ Qp
(cLOcK 1) | E
CPy ——
(cLOCK 2)
S A S B S C S D
CLOCK CLOCK CLOCK CLOCK
R R R R
(SERIAL
Ds " INpUT)
m _ (MODE D | D
CONTROL)
Pa Pg Pc Pp

T
INPUTS
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STANDARD TTL/MSI| ¢ REGISTERS

9396/5496,7496
5-BIT SHIFT REGISTER

DESCRIPTION The 9396/5496, 7496 consists of five R-S master-
slave flip-flops connected to perform parallel-to-serial or serial-
to-parallel conversion of binary data. Since both inputs and out-
puts to all flip-flops are accessible, parallel-in/parallel-out or
serial-in/serial-out operation may be performed.

All flip-flops are simultaneously set to the logical 0 state by ap-
plying a logical 0 voltage to the clear input. This condition may
be applied independent of the state of the clock input.

The fiip-flops may be independently set to the logical 1 state
by applying a logical 1 to both the preset input of the specific
flip-flop and the common parallel load input. The common par-
allel .load input is provided to allow flexibility of either setting
each flip-flop independently or setting two or more flip-flops
simultaneously. Parallel load is also independent of the state of
the clock input or clear input.

Transfer of information to the output pins occurs when the clock
input goes from a logical 0 to a logical 1. Since the flip-flops
are R-S master-slave circuits, the proper information must appear
at the R-S inputs of each flip-flop prior to the rising edge of the
clock input voltage waveform. The serial input provides this in-
formation to the first flip-flop, while the outputs of the subse-
quent flip-flops provide information for the remaining R-S inputs.
The clear input must be at a logical 1 and the preset input must

0s  9396/7496

L L[]

PL PaPg Pc PpPe

L Qa0BQcQpCe

A

PIN NAMES

PL

P4, Pg Pey Ppy Pe

D
CP
C

L
Q,, Qg Qc, Qs Q;

CHARACTERISTICS

CLOCK FREQUENCY
PROPAGATION DELAY (CPtoQ) 25ns
POWER DISSIPATION

LOADING
Parallel Load Input 5UL
Parallel Data Inputs 1UL
Serial Data Input 1UL
Clock Input 1 UL
Clear Input 1 UL
Parallel Data Outputs 10 UL

15 MHz

240 mW

be at a logical 0 when clocking occurs. PACKAGE 16 Pin DIP (7B)
Pa ) Ps Qg Pc Qc Pp Qp Pg Q
PL
(PARALLEL
LOAD)
Ds PRESET PRESET PRESET PRESET PRESET
(SERIAL S A S B S C S D S E
INPUT)
~—a CLOCK —of CLOCK —o| CLOCK — CLOCK —9 cLocK
R A R B R C R D R E
) CLEAR CLEAR CLEAR CLEAR CLEAR
S B i I i T
(CLEAR)
cP
(cLock)
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STANDARD TTL/MSI ¢ ENCODERS ¢ OPERATORS

9318 8-INPUT
PRIORITY ENCODER

DESCRIPTION The 9318 is a multipurpose encoder designed to
accept 8 active low inputs and produce a binary weighted output
code of the highest order input. A priority is assigned to each
active low input so that when two or more inputs are simulta-
neously active, the input with the highest priority is represented
on the output, with input 7 having the highest priority.

An active low enable input (ET) and active low enable output (ED)
are provided to expand priority encoding to more inputs. This is
accomplished by connecting the more significant encoders enable
output (E)) to the next less significant encoder enable input (EI).
In addition a group signal is provided which is active if any input
is active and El is low.

9304 |
DUAL FULL ADDER

DESCRIPTION The 9304 consists of two separate high speed
binary full adders. The adders are useful in a wide variety of
applications including multiple bit parallel add ripple carry addi-
tion, parity generation and checking, code conversion, and ma-
jority gating. Each adder has the sum and its complement and
carry as outputs. Single inversion circuitry is used in the carry
logic to provide very low carry through delay (typically 8 ns).
The second adder has provisions for either active high or active
low inputs at the A and B Operand Inputs.

The adders produce a low carry and both low and high sum with
active high inputs, or active high carry and both high and low
sum when active low inputs are used. This allows two representa-
tions of the logic function which are shown below.

9304
FULL ADDER 1

9304
FULL ADDER 2

S s Co

=T T T

Qooddbdd &
01234567 E
9318

8 INPUT PRIORITY ENCODER

€0 Ay Al Ay GS

? ¢ PL 9
PIN NAMES LOADING
) Priority (Active Low) Input 1 UL
Tto7 Priority (Active Low) Inputs 2 UL
EI Enable (Active Low) Input 2UL
EO Enable (Active Low) Output 5 UL
GS Group Select (Active Low) Output 6 UL
Ao, A1, Az Address (Active Low) Outputs 10 UL

CHARACTERISTICS

TYPICAL DELAY Tto A 25ns

PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 250 mw

ol

-

o

g % \% i%
Ssje]
/

PIN NAMES LOADING
FULL ADDER 1
A, B Operand Inputs 4 UL
(o} Carry Input 4 UL
S ‘Sum Output 10 UL
8 Complementary Sum Output 9 UL
Co Carry (Active Low) Output 7 UL
FULL ADDER 2
Al OR Operand (Active High) Input 1UL
A OR Operand (Active Low) Input 4 UL
El OR Operand (Active High) Input 1 UL
§_z OR Operand (Active Low) Input 4 UL
C Carry (Active Low) Input 4 UL
S Sum Output 9 UL
S Complementary Sum Output 10 UL
Co Carry (Active High) Output 7 UL
CHARACTERISTICS
TYPICAL DELAYS Ato S 26 ns
Ato Co 8 ns
PACKAGE 16 Pin Dip (6B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 150 mw
ADDER 1
| {
AO-
BO- 0-—O §
[es §
L 5%,
ADDER 2
ho—>o
A20-
not 5,0
[
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STANDARD TTL/MSI ‘¢ OPERATORS

9324
5-BIT COMPARATOR

DESCRIPTION The 9324 is a high speed expandable comparator
which provides comparison between two 5-bit words and gives
three outputs, ‘‘less than,” ‘‘greater than,” and ‘‘equal to.” A

high level on the active low enable input forces all three outputs 1 I l 1 | l I 1
low. ApA] A2A3A4 BpB}B2B3Bg
Words of more than 5 bits may be compared by either connecting —O}E 93245 BIT COMPARATOR
9324 comparators in series; this is done by connecting the A>B B A8 o

and A<B outputs to the Ay, Bo inputs respectively of the next I [
stage, or by connecting comparators in parallel, and comparing
the outputs with another 9324,

TRUTH TABLE PIN NAMES LOADING I
— E Enable (Active Low) Input 2 UL
E A B A<B A>B A=B Ao, Ai, A2, A3, A« Word A Parallel Inputs 2 UL
H X X L L L Bo, Bi, B2, B3, B«  Word B Parallel Inputs 2 UL
L Word A = Word B L L H A <B A Less than B Output 9 UL
L Word A > Word B L H L A>B A Greater Than B Output 9 UL
L Word B > Word A H L L A=B A Equal to B Output 10 UL
L = Low voltage level
H = High voltage level
X = Either high or low voltage leve! CHARACTERISTICS
TYPICAL DELAY Datato A > B 20ns
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 210 mwW
A, Ay A, A, A, E l
= D) XY
- Q [ 9 _ A<B
Y i
[
Dy A A Alll
D [ I [
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STANDARD TTL/MS| ¢ OPERATORS

9340
4-BIT ARITHMETIC LOGIC UNIT

DESCRIPTION The 9340 is a high-speed arithmetic logic unit
which can perform the arithmetic operations add and subtract on 6_6 e) JL 5 6 6 6 l
two 4-bit parallel binary words which are represented in 1's, 2's RoByg A B AyB, A3By COE
complement or sign magnitude notation. The unit can also per- —CG.
form two logic functions, the actual functions depending upon —[cP 9340
the polarity of the input operands. These functions, which are 352'2 4 BIT ARITHMETIC C0/CG jO—
controlled by two select inputs, So, Si, are shown for active low CG‘; LOGIC UNIT crlo—
input operands below. _q
The 9340 incorporates full carry lookahead internally for the 4 :20
bits and provision for external lookahead by using the carry look- 1 Fo f1 F2 F3
ahead functions TP (carry propagate) and CG/CO (carry gen- ? ? ? ?
erate/carry out). The input carry network enables full external -
carry lookahead over 16 bits and provides for rippling between PIN NAMES LOADING
additional blocks of 12 bits, without additional gates or special Ao, to A3, Boto By Operand (Active Low) Inputs 3 UL
carry lookahead [C’s. This ripple block method is operated under So, S Mode Select Inputs iUL
control of a COE (carry out enable) input which changes the carry CG. First Stage Carry Generate
generate into a carry out signal. The delay for various word _ (Active Low) Input 3 UL
lengths using the built-in carry lookahead circuitry is given below. CP.i First S_tage Carry Propagate
If a faster arithmetic unit is required, the 9342 carry lookahead & (Active Low) Input 1UL
ircui i i ircui i G-2 Second Stage Carry Generate
flrckm;ec:; bjerstizict'c();gether with the internal circuitry to provide ” (Active Low) Input 2 UL
ooka ° : CP.2 Second Stage Carry Propagate
The CP (carry propagate) and CG (carry generate) functions can &= h(Acf“S"e LO\(I:V) '”p(”; 1uUL
. . ) . ) , 3 Third Stage Carry Generate
o
et S P A=5 COE _ _ Carry Out Enable Input 15 UL
indication. Fo, Fi, F2, F3 Function (Active Low) Outputs 10 UL
CO/CG Carry Out/Carry Generate
_ (Active Low) Output 10 UL
FUNCTION TABLE ACTIVE LOW OPERANDS CP Carry Propagate (Active Low) Output 10 UL
So Si FUNCTION DELAY TABLE
L L A SUBTRACT B8 WORD LENGTH ADD SUBTRACT
H L A ADD B (in bits) (in ns) (in ns)
" : . E;(NgR > H=High Voltage Level 4 " p
L = Low Voltage Level 5-16 42 49
17-28 56 63
29-40 70 77
CHARACTERISTICS 41-52 84 91
TYPICAL DELAYS Addition Over 4 Bits 28 ns 53-64 98 105
Addition Over 16 Bits 42 ns 65-76 112 119
PACKAGE 24 Pin Dip (6N) or Flat Pack (4M) 77-88 126 133
TYPICAL POWER _ .
DISSIPATION 400 mw 89-100 140 1
EO Eo l EI I 52 Ez | A3 §3l
L Q COE
=SS =SSN i
o TH =
m Qéy
CPy I
— { €6/CO
62 s 7 T L
TP i
63 = L 3253 B _
3 J_J Y . | =D—F— 0P
SO .—_Do_. —] T T
$ ——Do—i—l
Fo F [ [
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STANDARD TTL/MSI| ¢ OPERATORS

9341/54181,74181
4-BIT ARITHMETIC LOGIC UNIT

DESCRIPTION The 9341 is a 4-bit high-speed arithmetic logic
unit which can perform all the possible 16 logic operations on two
variables and a variety of arithmetic operations; the most impor-
tant being add and subtract.

Logic and arithmetic operations can be performed for both active
low and active high operands. The function table shows all pos-
sible logic operations for active low and active high operands and
shows arithmetic operations without a carry in for active low and
active high operands. When a carry in is supplied, a one is added
to all arithmetic terms. For example, A minus B minus 1 without
a carry in becomes A minus B (2's complement subtraction) with
a carry in.

Operation selection is under control of four select lines, So~Ss,
and an active low carry enable line. When the internal carries are
enabled, the device performs arithmetic- operations; when the
carries are inhibited, logic operations results. Thus arithmetic
operations are on a word basis while logic operations are on a
bit basis.

The 9341 incorporates full carry lookahead internal to the 4 bits
and provision is made for carry lookahead by generation of the
signals P (carry propagate) and G (carry generate). When speed
requirements are not stringent, the 9341 can be used in a simple
ripple carry mode by connecting the carry out signal to the
carry input of the next 4-bit unit. For high-speed operation the
9341 is used in conjunction with the 9342 carry lookahead cir-
cuit. One carry lookahead package is required for each group
of four 9341 devices. Carry lookahead can be provided at various
levels thus providing high-speed capability at extremely long
word lengths.

A signal is provided from the 9341 which indicates logic equiva-
lence over 4 bits when the unit is in the subtract mode. This
signal can be used together with the carry out signal to indicate
A >B,A =B,

FUNCTION TABLE

: ACTIVE LOW INPUTS ACTIVE HIGH INPUTS

MODE SELECT & OUTPUTS & OUTPUTS

INPUTS LOGIC ARITHMETIC LOGIC ARITHMETIC

S352S1S0 | (M =H) {M=L)(Cph=H) tM=H) (M=L(Cy=L)

LLLL |A A minus 1 A A

LLLH |[AB AB minus 1 A+B A+B

LLHL |A+B AB minus 1 AB A+B

L LHH Logical 1 minus 1 (2's complement) Logical 0 minus 1 (2's complement)

LHLL |AFE Aplus [A +B] AB Aplus AB

LHLH|B AB plus (A + B] B [A +B) plus AB

LHHL /-\—@—E A minus B minus 1 A®s8 A minus B minus 1

LHHH |Aa+B A+B AB AB minus 1

HLLL |AB Aplus (A +B) A+B Aplus AB

HLLH [A®B Aplus B A®B Aplus B

HLHL |B AB plus (A + B] B [A + Bl plus AB

HLHH |A+B A+B AB AB minus 1

HHLL Logical 0 A plus A* Logical 1 A plus A*

HHLH |AB AB plus A A+B [A+B} plus A

HHHL |AB AB plus A A+B [A +B] plus A

HHHH A A . A A minus 1

*Each bit is shifted to the next more significant position

H = High Voltage Level
L = Low Voltage Level

23

0b b b4 b4

—Jcnf0B0 ArBr A2Bp AsBs. L
—M ‘ A=B}F—
9341/54181, 74181
4 BIT ARITHMETIC
S G
] s? LOGIC UNIT -
—82 rlo—

—s3 Fp Fy £ F3

PIN NAMES LOADING
A,to A, Byto B, Operand (Active Low) Inputs 3UL
S0, 8,8, S; Function Select Inputs 4 UL
C, Carry Input 5UL
M Mode Control Input 1UL
Cois Carry Output 10 UL
G Carry Generate (Active Low) Output 10 UL
P Carry Propagate (Active Low) Output 10 UL
A=B Comparator Output 0.C.
Fo F ., F, Fy Function (Active Low) Outputs 10 UL
0.C. = Open Collector Output,
CHARACTERISTICS

TYPICAL DELAYS Addition Over 4 Bits 24 ns
Addition Over 16 Bits 36 ns

PACKAGE 24 Pin Dip (6N) or Flat Pack (4M)
TYPICAL POWER
DISSIPATION 450 mW
%o By A 5 &y 8, S By
® o ® |® ® @ @
Y v v v
20 2@ T T T
RlorT: . o e e 1 1]
1 ©
e — T 8 re
n— e | ¢
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Vg = Pin 24
GND = Pin 12
O= Pin numbers
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9342/54182,74182
CARRY LOOKAHEAD

DESCRIPTION The 9342/54182, 74182 is a carry lookahead
circuit for use with the 9340 or 9341 arithmetic logic units. The
device accepts an active high carry in, active low carry propa-
gate, and an active low carry generate signals from four arith-
metic logic units. The outputs from the circuit are the three
carry out signals required for arithmetic- lookahead operation

and the next level carry generate and carry propagate signals.

The 9342 allows extremely high-speed arithmetic operations
to be performed on long word lengths. )

9348 12-INPUT PARITY
CHECKER/GENERATOR

DESCRIPTION The 9348 is a 12 input parity checker/generator
generating odd and even parity outputs. It can be used in high
speed error detection applications.

The even parity output will be high if an even number of logic
ones are present on the inputs. The odd parity output will be
high if an odd number of logic ones are present on the inputs.

b b4 b4

GoPo Gy Py G2P2 G3P3

AEENEEREEE

N o213 lal5 1617 '8 19 iolus
—Ch 9342/54182,74182 12 INPS?SARITY
CARRY LOOKAHEAD .} CHECKER GENERATOR
Ch+x Ch+y Chtz Po__PE
I 1 I
PIN NAMES LOADING PIN NAMES LOADING
Cy o Carry Input 2UL Ioto In Parity Inputs 2UL
Gy, G, Gy, G, Carry Generate (Active Low) Inputs Po 0Odd Parity Output 10 UL
o 9,10,9,5UL Pe Even Parity Output 10 UL
P, P, P, P Carry Propagate (Active Low) Iinputs
o 5.5,4,3 UL CHARACTERISTICS
Coiv Coyyr Coyz  Carry Outputs 10 UL TYPICAL DELAYS 1 to Pe 44 ns
G Carry Generate (Active Low) Output 10 UL Ito }.:’o . 38 ns
P Carry Propagate (Active Low) Output 10 UL PACKAGE 16 Pin Dip (78) or Flat Pack (4L)
TYPICAL POWER
TYPICAL DELAYS CphtoCh+x 12 ns LOGIC EQUATIONS
PotoChex 8 NS

PACKAGE 16 Pin Dip (6B) or Flat Pack (4L) Po=I@0l OLOLOLOLOLOOLOI ®lo® I
ETgSI?;P{_TTngER 180 mw Pe=I1001 @000 0.0/ ®Is®Is®Lo® I
CnGoPo G Py [ 3P t\)/écplzwlr;umsm
T 1 99 ® GND =8
13] fa]e 112 1] Tis AR
| it 1 h
- ] L_‘j ] - 1] H
12 n 9 10 7
Cn+x Caty Cn+z g 5 12
L
Ip
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9380/5480,7480
GATED FULL ADDER

DESCRIPTION The 9380/7480 is a high-speed, single-bit,
binary full adder with gated complementary inputs, complemen-
tary sum (2 and ) outputs, and inverted carry output.

Designed for medium- to high-speed, multiple-bit parallel-add/
serial-carry applications, the circuit utilizes diode transistor logic
for the gated inputs and high speed, high fan-out transistor-
transistor logic for the sum and carry outputs.

A single-inversion, high-speed, Darlington-connected serial-carry
circuit minimizes the necessity for extensive “look-ahead” and
carry-cascading circuitry.

9382/5482,7482
2-BIT FULL ADDER

DESCRIPTION This full adder performs the addition of two 2-bit
binary numbers. The sum (Z) outputs are provided for each bit
and the resultant carry (C;) is obtained from the second bit. De-
signed for medium-to-high-speed, multiple-bit, parallel-add/serial-
carry applications, the circuit utilizes high-speed, high fan-out
transistor-transistor logic (TTL) but is compatible with both DTL
and TTL logic families. The implementation of a single-inversion,
high-speed, Darlington-connected serial-carry circuit within each
bit minimizes the necessity for extensive “look-ahead” and carry-
cascading circuits. The power dissipation level has been main-
tained considerably below that attainable with equivalent stand-
ard integrated circuits connected to perform full-adder functions.

L

L]

A] AzA*AC B] Bz B*BC A] B] AZ 82
—C,  9380/7480 ——] Cyy 9382/7482
Cht1 5 5 31 32 C2
PIN NAMES LOADING PIN NAMES LOADING
A,A,B,B, Non Inverting Data Inputs 1UL A, B, Data Inputs 4 UL
A", B* Inverting Data Inputs 1.65 UL A, B, Datg Inputs 1UL
A, Be Control Inputs 1UL Cin Carry Input 4UL.
n Carry Input 5UL =, Sum Output Bit 1 10 UL
Copi Carry Output 5UL z, ~ Sum Output Bit 2 10 UL
=3 Sum Outputs 10 UL C, Carry Output Bit 2 5UL
A*, B* When Used as Outputs 3 UL

CHARACTERISTICS

PROPAGATION DELAY (B, to 2)
POWER DISSIPATION
PACKAGE

47 ns

105 mW

14 Pin DIP (6A) and
Flat Pack (3I)

CHARACTERISTICS
PROPAGATION DELAY (B, to =,)
POWER DISSIPATION
PACKAGE

38 ns

176 mW

14 Pin DIP (6A) and
Flat Pack (3I)

A

Ak
Ac
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p¥ ———————— |
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9383/5483,7483
4-BIT FULL ADDER

DESCRIPTION The 9383/5483, 7483 full adder performs the
addition of two 4-bit binary numbers. The sum (Z) outputs are
provided for each bit and the resultant carry (C,) is obtained
from the fourth bit. Designed for medium-to-high-speed, multiple-
bit, parallel-add/serial-carry applications, the circuit utilizes high-
speed high fan-out transistor-transistor logic (TTL) but is com-
patible with both DTL and TTL families. The implementation of
a single-inversion, high-speed, Darlington-connected serial-carry
circuit within each bit minimizes the necessity for extensive
“look-ahead” and carry-cascading circuits.

NN EEREE

A; By ApByA3 Bz Ay By
—CIN  9383/7483

3y Ip I3 Z4 Cq

RN

PIN NAMES LOADING
A,B,A,; B, Data Inputs 4 UL
A, B, A,B, Data Inputs 1 UL
Cin Carry Input 4 UL
2,3, 5,3, Sum Outputs 10 UL
C, Carry Out Bit 4 5UL
CHARACTERISTICS
PROPAGATION DELAY (A,to2.) 37ns
POWER DISSIPATION 390 mW Flat P
PACKAGE 16 Pin DIP (68) ¢ 4‘|’_t) ack
Ay
L 5
81
CiN
Ay ——>o
3
By ——Dc
A3
—] 5
-
83 —]
Aq Do
I4
A =]

9301
ONE OF TEN DECODER

DESCRIPTION The 9301 accepts four binary weighted inputs
and provides one of ten mutually exclusive active low outputs.
When a binary code greater than nine is applied, all outputs are
high. This facilitates BCD to decimal conversions and eight chan-
nel demultiplexing and decoding. The active low decoder outputs
are compatible with the low enables of other MSI elements mak-
ing the 9301 useful in logic selection schemes,

The 9301 can serve as a one of eight decoder with an active low
enable, the Az input acting as the active low enable. Eight chan-
nel demultiplexing results when data is applied to the A; input
and the desired output is addressed by Ao, Ai, Az.

[ 11

A0 AL A2A3

9301 1/10 DECODER
0123456789

TS RITTTY

PIN NAMES LOADING
Ao, Ar, Az, A3 Address Inputs 1UL
0to9 Outputs (Active Low) 10 UL

CHARACTERISTICS

TYPICAL DELAY A to Output 22 ns

PACKAGE 16 Pin Dip (7B) and Flat Pack (4L)
TYPICAL POWER
DISSIPATION 145 mW
= -0
As =
o—Pos—Po

E

I
y

70

o

Ll Lil LL)
-3} @f ~l

NORMALISED TTuL LOADING RULES
F.0. FROM ALL QUTPUTS 10
F.ILN. TO-ALL INPUTS 1
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9307
SEVEN-SEGMENT DECODER

DESCRIPTION The 9307 is a seven segment decoder designed
to accept a 4 bit BCD 8421 code input and provide the appro-
priate outputs for a seven segment numerical display. The de-
coder can be used with seven segment incandescent lamp, neon,
electro-luminescent, or crt displays. The segments and numeric
designations chosen to represent the decimal numbers are shown
below, together with the resulting displays for input code con-
figuration in excess of binary nine. The decoder outputs are ac-
tive high so that a buffer transistor may be used directly to
provide the high current required for incandescent displays.

LLL]&d

AgAy ApA5LT RBI

9307 7 SEGMENT DECODER

RBOa b ¢ d e f g

SRR
PIN NAMES LOADING
/_\3, Al, Az, A3 Address Inputs 1UL
Ii Lamp Test (Active Low) Input 4 UL
RBI Ripple Blanking (Active Low) Input 0.5 UL
RBO Ripple Blanking (Active Low) Output 1.5 UL
a,b,c,d, e, f,g (Active High) Outputs 7 UL

CHARACTERISTICS

TYPICAL DELAY A to Output 250 ns

PACKAGE 16 Pin Dip (6B) or Flat Pack (4L)
TYPICAL POWER 165 mW
DISSIPATION

9307
7 5 E) 30 T ik} il T 53

IEEEEEEEN

ENEEEEE

|
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13
8

Ik 4
o

T —

Ag—

Ay

y 99 Y
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Ay

9311
ONE OF SIXTEEN DECODER

DESCRIPTION The 9311 one of sixteen decoder accepts four
binary weighted inputs and provides one low output correspond-
ing to the input code.

O 10

E Ag Al Ay Ay

9311 1/16 DECODER

0123456 7 89101112131415

PRYPRIPPPPPYPPQPQ

PIN NAMES LOADING
&, ﬁ, Az, A3 Address Inputs 1UL I
E°' E: AND Enable (Active Low) Inputs 1UL
Oto 15 (Active Low) Outputs 10 UL
CHARACTERISTICS
TYPICAL DELAYS A to Output 21 ns

E to OQutput 17 ns
PACKAGE 24 Pin Dip (6N) or Flat Pack (4M)
TYPICAL POWER
DISSIPATION 175 mwW
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1
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NORMALIZED TTpL:LOADING RULES
FANQUT FROM ALL OUTPUTS 10
INPUT LOAD ‘TO ALL INPUTS 1

o
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9315/7441 ONE OF TEN
DECODER/DRIVER

DESCRIPTION The 9315 is a one of ten decoder driver which is
capable of driving all available cold cathode indicator tubes hav-
ing 7 mA or less cathode current. It accepts BCD 8421 code
inputs and produces the correct output selection to directly drive
the tubes. Binary input codes 12 and 13 cause all outputs to re-
main high thereby blanking the indicator tube. However, using
this feature may cause a slight glow to appear in the tube.

9317 7-SEGMENT
DECODER/DRIVER

DESCRIPTION The 9317 is a seven segment decoder driver de-
signed to accept a 4 bit 8421 code input and provide the appro-
priate outputs to drive a seven segment numerical display. The
decoder can be used to drive seven segment incandescent lamp
displays and light emitting diode indicators directly. The seg-
ments and numeric designations chosen to represent the decimal
numbers are shown below.

L]

Ay AL Ay As

9315 1/10 DR DECODER

0 123456789

[ 1[[od

AgAp ApA3LT RB1

9317 7 SEGMENT DECODER

RBOa bcde fg

PYPYPIPIPP
PIN NAMES S LOADING
éo, A_I‘, Az, As Address Inputs 1UL
Oto9 (Active Low) Outputs

*See Output Characteristics

CHARACTERISTICS

OUTPUT CHARACTERISTICS
Max Current into output
when output is low
Max Leakage Current at 50 Volts

7 mA
50 uA

PACKAGE 16 Pin Dip (6B) or Flat Pack (4L)
TYPICAL POWER 100 mW
DISSIPATION

=P
Azt l t

e

E Pt e

PPPPPPTPQ
PIN NAMES LOADING
Ao, A, Az, As Address Inputs 1UL
LT Lamp Test (Active Low) Input 4.0 UL
RBI Ripple Blanking (Active Low) Input 0.5 UL
RBO Ripple Blanking (Active Low) Output 1.5 UL~

(Active Low) Outputs
*See Output Characteristics

CHARACTERISTICS

TYPICAL DELAY A to Outputs 250 ns
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
OUTPUT CHARACTERISTICS

There are four versions of the 9317 available which differ only
in their output characteristics tabulated below.

D Unfts

A B o]
Max Sinking Current in Low State 40 40 20 20 mA
Max Voltage Applied to Outputs 30 20 30 20V
in High State
Max Power Dissipation Per Output 50 50 30 30 mW

9317 DECODER DRIVER

REEEEENE

i
|

RBI
P>
i a
A0
> ;
o il
Ay 1 <
L/
A, 1 -
D> D 3
—
A
—l:DO_?D o -
T d
Ay »j) s
| -
f
L=
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9321
DUAL ONE OF FOUR DECODER

DESCRIPTION The 9321 consists of two independent one of four
decoders, each with an active low enable. Each decoder accepts
two inputs and provides one of four mutually exclusive active low
outputs. An active low enable is provided on each decoder which
must be low for any output to be low.

Each decoder can be used as a 4 output demultiplexer by using
the enable line as a data input.

o [l & 1]

E AghAy E Ag Ay
9321 1/4 9321 1/4

DECODER 1 DECODER 2
0 1 2 3 0 1 2 3

?PYY 7999

PIN NAMES LOADING
[_)ecoder 1and 2
E Enable (Active Low) Input 1UL
/_\o,__Al_ _ Address Inputs 1 UL
0,1,2,3 (Active Low) Outputs 10 UL
CHARACTERISTICS
TYPICAL DELAY A to Output 22 ns
: E to Output 17 ns
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 150 mW
TRUTH TABLE

E Ao Al 0 1 2 3

H X X H H H H

L L L L H H H

L H L H L H H

L L H H H L H

L H H H H H L

H = High Voltage Level
L = Low Voltage Level
— Don’t Care Condition

i

T

178

A

i

i

E

—p1p

NOTE: Only one Decoder shown.

9325/54141,74141 BCD
TO DECIMAL DECODER/DRIVER

DESCRIPTION The 9325/54141, 74141 is a second-generation
BCD-to-decimal decoder designed specifically to drive cold-
cathode indicator tubes. This decoder demonstrates an improved
capability to minimize switching transients in order to maintain
a stable display.

Full decoding is provided for all possible input states. For binary
inputs 10 through 15, all the outputs are off. Therefore the
9325/54141, 74141, combined with a minimum of external cir-
cuitry, can use these invalid codes in blanking leading- and/or
trailing-edge zeros in a display as shown in the typical applica-
tion data. The ten high-performance, N-P-N output transistors
have a maximum reverse current of 50 microamperes at 70 volts.

9325/74141

0123456789

TITYYYIIOTT

PIN NAMES LOADING
A Address Inputs 2 UL
B,C,D Address Inputs 1UL
0to 9 Outputs *

*See output characteristics

CHARACTERISTICS

MAX. CURRENT INTO OUTPUT 7 mA
DURING “ON” STATE

OUTPUT LEAKAGE AT 65 V 50 uA

POWER DISSIPATION 556 mW

PACKAGE 16 Pin DIP (6B) Flat Pak (4L)
o .
EE
T
7
B O )}
3
.
. N
—1r
B
C 0—1
B
T\
—1.F
D ?
8
P E— D ‘
: 3
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9327 7-SEGMENT
DECODER/DRIVER

DESCRIPTION The 9327 is a seven segment decoder driver de-
signed to accept a 4-bit 8421 code input and provide the appro-
priate outputs to drive a seven segment fluorescent numerical
display. The segments and numeric designations chosen to repre-
sent the decimal numbers are shown below.

9337 7-SEGMENT
DECODER/DRIVER

DESCRIPTION The 9337 is a seven segment decoder driver
designed to accept a 4-bit 8421 code input and provide the
appropriate outputs to drive a seven segment numerical display.
The decoder can be used to drive seven segment gas filled cold
cathode indicator tubes directly. The device also has high current
capabilities which allows the time sharing of display tubes.

LL1]1dd

Ag A1 A2A3LT RB1
93277 SEGMS!;T DECODER

HERRY

Ap A1 A2A3LT RB1
9337 7 SEGMENT DECODER
DR.

RBOa bcde f g RBOa bcde fg
PIN NAMES LOADING PIN NAMES LOADING
Ao, A1, Az, A3 Address Inputs 1UL Ao, A, Az, As Address Inputs 1 UL
li Lamp Test (Active Low) Input 4 UL E;T_ Lamp Test (Active Low) Input 40UL
RBI Ripple Blanking (Active Low) Input 0.5 UL RBI Ripple Blanking (Active Low) Input 0.5 UL
RBO Ripple Blanking (Active Low) Output 1.5 UL BB_O _ Ripple Blanking (Active Low) OCutput 1.5 UL
a,b,c,d, e f,g Active High Qutputs a,b,c,def g (Active Low) Outputs

*See Output Characteristics

CHARACTERISTICS

TYPICAL DELAY A to Qutputs 250 ns
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
OUTPUT CHARACTERISTICS

There are two versions of the 9327 which differ only in their
output characteristics tabulated below.

A B
MAX. SINKING CURRENT
IN LOW STATE 7mA 5mA

MIN. HIGH VOLTAGE )
55V @ 50uA 25V @ 35uA

*See Output Characteristics

CHARACTERISTICS,

TYPICAL DELAY A to Outputs 250 ns
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)

MAX. SINKING CURRENT
IN LOW STATE 10mA

MIN. HIGH VOLTAGE 55V @ 6uA 25°C

BREAKDOWN BREAKDOWN 10 A 75°C
. . . . - - 9327 DECODER DRIVER - - . = - - - . . - . 933’7 DECO!DER DRgIVER - - . . - -
o EENERTER T P Er RENEsEE T T T T
REI RBI #
| S — d
| s i - b
_A—O_FDD—?D - QD—?@ i { -
Do T D — : A DS ;
DD , i ;
[ »—D ! .-D i
v @D—V s [@q}
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9352/5442,7442 BCD
TO DECIMAL DECODER

DESCRIPTION The 9352/5442, 7442 accepts binary coded
decimal input data and decodes to one of ten output lines. Full
fan-out of 10 TTL loads is available at all outputs. This mono-
lithic decimal decoder consists of eight inverters and ten four-
input NAND gates. The inverters are connected in pairs to- make
BCD input data available for decoding by the NAND gates. Full
decoding of valid input logic ensures that all outputs remain off
for all invalid input conditions.

9353/5443,7443 EXCESS-3
TO DECIMAL DECODER

DESCRIPTION The 9353/5443, 7443 accepts excess-3 coded
input data and decodes to one of ten output lines. Full fan-out
of 10 TTL loads is available at all outputs. This monolithic
decimal decoder consists of eight inverters and ten four-input
NAND gates. The inverters are connected in pairs to make BCD
input data available for decoding by the NAND gates. Full de-
coding of valid input logic ensures that all outputs remain off
for all invalid input conditions.

| 1] ]

A B C D ) A -B-GC D -]
9352/7442 9353/7443
0123456789 0123456789
\bAAER A
PIN NAMES LOADING PIN NAMES LOADING
A, B,CD BCD Inputs 1UL i\, B,C,D Excess 3 Inputs 1UL
0to9 Decimal Output 10 UL 0t09 Decimal Output 10 UL
CHARACTERISTICS CHARACTERISTICS
PROPAGATION DELAY 22 ns PROPAGATION DELAY 22 ns
POWER DISSIPATION 140 mW POWER DISSIPATION 140 mW
PACKAGE 16 Pin DIP (6B) PACKAGE 16 Pin DIP (6B)
- ———P 1 1 g
A - :'—J
: =1 A =7
_ A _
E = ; =5
8 —>o R _ 8 —>o- _
INPUT— =] p—7 , INPUT— 8 =] )—4
L o B - ~ouTPUT Lo - oUTPUT
: =] r—5 . { Do—5
¢ —Pro- - ¢ —o
= r—% . =D 1
ot :
. = >—7 _ =D
) 5
[0 > — Lo —o _
. ] e : , =] >
=Bl = »— 7
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9354/5444,7444 EXCESS-3
GRAY TO DECIMAL DECODER

DESCRIPTION The 9354/5444, 7444 accepts excess-3 gray
code input data and decodes to one of ten output lines. Full fan-
out of ten TTL loads is available at all outputs. This monolithic
decimal decoder consists of eight inverters and ten four-input
NAND gates. The inverters are connected in pairs to make BCD
input data available for decoding by the NAND gates. Full de-
coding of valid input logic ensures that all outputs remain off
for all invalid input conditions.

9357A/5446,7446+9357B/5447,
7447 BCD-TO-7-SEG. DECODER

DESCRIPTION The 9357A, B accepts 4-bit binary-coded-deci-
mal (BCD) and, depending on the state of the auxiliary inputs,
decodes this data to drive a seven-segment display indicator.
The relatve positive-logic output levels, as well as conditions
required at the auxiliary inputs, are shown in the truth tables.
Output configurations of the 9357A, B are designed to with-
stand the relatively high voltages required for seven segment
indicators. The 9357A outputs will withstand 30 volts, and the
9357B will withstand 15 volts, with a maximum reverse current
of 250 microamperes. Indicator segments requiring up to 20
milliamperes of current may be driven directly from the high-
performance output transistors. Display patterns for BCD in-
put counts above 9 are unique symbols to authenticate input
conditions.

'

|
A B C D LT RBI
9357A,B/5446,7446/5447,7447

%%(cr%efq/RBO

ABE

PIN NAMES LOADING
_/-_\, B,_C, D Excess 3 Gray Inputs 1 UL
Oto9 Decimal Output 10 UL

CHARACTERISTICS

PIN NAMES LOADING
A/B,CD BCD Inputs 1UL
RBI Ripple Blanking Input 1UL
T Lamp Test Input 1UL
BI/RBO Blanking Input or 2.6 UL
Ripple Blanking Output 5UL
a,...g Outputs 12.5 UL

CHARACTERISTICS

PROPAGATION DELAY 22 ns OUTPUT VOLTAGE (9357A/7446) 30 V Min.
POWER DISSIPATION 140 mW OUTPUT VOLTAGE (9357B_/ 7447) 15V Min.
PACKAGE 16 Pin DIP (7B) OUTPUT CURRENT 20 mA Min.
POWER DISSIPATION 265 mW
PACKAGE 16 Pin DIP (7B)
»9357A/5446,7446 9357B/5447, 7447 i,
1 |:|:l|_||:|_'"||j|:|__|__||:1|_
W [N T v M T T T I O —
____:»’Do-—-c')
A L
A —Po— = »—1
% 9357A/7446; 9357B/ 7447 ONLY
A ’—D_ *% NOT INCLUDED WITH THE 9359/5449
x| H
LD‘ D !
5 = >—3 B—:DOAl:ﬁD e
s —]>o ‘
— - INPUT -+ 1
U ot =7 D : -
+—OUTPUT C { e
z — DO_S iL_{}
c Dc . . . ° X — 0UTPUT
q] - 3 LD ¢ Fi
C . N AR %% *
. {7 R : o
[o .
- . - A% } ' '
= b——-g LAMP-TEST __|

INPUT
RIPPLE- BLANKING — §J‘
INPUT
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9358/5448,7448 » 9359/5449,7449
BCD-TO-7-SEGMENT DECODER

DESCRIPTION The 9358/5448, 7448 is a BCD to 7 segment
decoder designed for driving discrete active devices or other
logic circuits. The outputs are active HIGH with a passive 2KQ
pull-up. Features such as leading edge and/or trailing edge zero
blanking control, lamp test and lamp intensity control have been
incorporated in the 9358/7448.

The 9359/5449 is an open coliector version of the 9358/7448
which is available in a 14 pin Flatpack.

ABCD

9359/5449

BI

9309 DUAL
FOUR-INPUT MULTIPLEXER

DESCRIPTION The 9309 consists of two 4 input multiplexers
with common input select logic. It allows two bits of data to be
switched in parallel to the appropriate outputs from two 4 bit data
sources. Both polarities of outputs are available.

An obvious use of the 9309 is the moving of data from a group of
registers to a common output buss. The particular register from
which the data comes is determined by the state of the select
inputs. A less obvious use is as a function generator. The 9309
can generate two functions of three variables. This is useful for
implementing random gating functions.

NEREREEE
10a'1a'2a!3a; '0b' 10126136
9309
DUAL 4 INPUT MULTIPLEXER

.—Sl

abcde fgbVReo abcdefyq Za Za 1 Zb 2o
ETTTTTT LTTTTT A
PIN NAMES LOADING PIN NAMES LOADING
A, B,CD BCD Inputs 1 UL So, Si Common Select Inputs 1UL
RBI Ripple Blanking input 1UL Multiplexer A
LT Lamp Test Input 1UL loa, l1a, l2a, 132 Multiplexer Inputs 1UL
BI/RBO Blanking Input or 2.6 UL Zs Multiplexer Output 10 UL
_ Ripple Blanking Output 5 UL Za Complementary Multiplexer Output 9uL -
Bl Blanking Input 1UL Muitiplexer B
atog Outputs 6 UL lob, lib, l2b, I3b Multiplexer Inputs 1UL
Eb Multiplexer Output A 10 UL
Zb B Complementary Multiplexer Qutput 9 UL
CHARACTERISTICS CHARACTERISTICS :
POWER DISSIPATION (9358) 265 mW TYPICAL DELAYS Stoz 24 ns
(9359) 167 mW KA 16 Pin Dip (6B) or Flat Pack (4L
PACKAGE (9358/7448) 16 Pin DIP (6B) ?ﬁg,CA?_EPOWER in Dip (6B) or Flat Pack (4L)
(9359/5449) - 14 Pin Flat Pack (3B) DISSIPATION 150 mw
9358/6448,7448 9359/5449
EEEEE NG EEEEE
(I} | T N I B O R (R 1 . oo —————————™\
la
% o ——-l—
— TP ) . -7,
) 120 1 \ Za
A :1 o= — L
B b b 3a
INPUT —TDI r M ’_I—
TED- “_—D —Do—
b . § %D - E‘ . - output 'ob D
;ﬁwxma INPUT OR_| X v |
SL?ZEJET"BLANKING I N B j
1 Zb
* 25 3
o } — f T 1/ ’
LAMP-TEST
% INPUT 1 *

RIPPLE - BLANKING ] 3
AINPUT

* 9357A/7446; 93578/ 7447 ONLY
%% NOT INCLUDED WITH THE 9359/5449
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9312
EIGHT-INPUT MULTIPLEXER

DESCRIPTION The 9312 is an 8-input multiplexer which can
select one bit of data from up to eight sources. it has comple-
mentary outputs, active low enable, and internal select decoding.
With the enable inactive, the multiplexer output is low and the
complementary multiplexer output high regardless of all input
conditions. Data is routed from a particular multiplexer input to
the outputs according to the three input binary code applied to
the select inputs.

9322
QUAD 2-INPUT MULTIPLEXER

DESCRIPTION The 9322 consists of four 2-input multiplexers
with common input select logic, common active low enable and
active high outputs. It allows four bits of data to be switched in
parallel to the appropriate outputs from four 2 bit data sources.
When the enable is not active, all the outputs are held low.

I E Iply lp 13 1q 15 lg t7 E loalta 'ob'tb loc'ic log'id
—1s; 9312 —S 9322 QUAD 2-INPUT MULTIPLEXER
—Js, 8INPUT MULTIPLEXER
7z Zy Zp Z¢ Zg
PIN NAMES LOADING PIN NAMES ' LOADING
So, Si, S2 Select Inputs 1UL S Common Select Input 1 UL
E Enable (Active Low) Input 1 UL E Enable (Active Low) Input 1UL
loto Iy Mulu'plexer Inputs 1UL Multiplexers A, B, C, D
4 Multiplexer Output 10 UL .
5 c | t Multiol Outout 9 UL lo, I Multiplexer Inputs 1UL
omplementary Muttiplexer Dutpu z Multiplexer Output 10 UL
CHARACTERISTICS CHARACTERISTICS
TYPICAL DELAYS StoZ 24 ns TYPICAL DELAYS [ptoZ 10 ns
EtoZ 14 ns EtoZ 15 ns
ltoZ 9 ns StoZ 19 ns
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L) PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER TYPICAL POWER
DISSIPATION 135 mW DISSIPATION 125 mw
b ———— I,
l z
| I a
° i—-\ ta —
I O
:D_‘ for
. z
3 O 3 ) I, - b
g O : o?
|
—1 IOC
s O z
ke 1
F_:i—J Iod H
”e Y z,
1 J Ild -
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oDy |
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‘STANDARD -TTL/MSI e LATCHES

9308
'DUAL 4-BIT LATCH

DESCRIPTION The 9308 consists of two separate 4-bit latch
sections which provide high speed parallel gated data storage.
Each 4-bit latch section has four assertion outputs, overriding
master reset, and a two-input active low AND enable.

Data enters a latch when both enable inputs are low. As long as
this logic condition exists, the output of the latch will follow the
input. If either of the enable inputs go high, the data present in
the latch at that time is held in the latch and is no longer af-
fected by the data input. Active low master reset overrides all
other input conditions and when activated forces the outputs of
all the latches low.

9314
4-BIT LATCH

DESCRIPTION The 9314 is a 4-bit latch which can be used in
applications where D type latches or set/reset latches are re-
quired. The latches have assertion outputs, a common active low
enable and overriding active low master reset.

When the common enable goes high data present in the latches
is stored and the state of the latches is no longer affected by the
S and D inputs. The master reset when activated overrides all
other input conditions forcing all latch outputs low.

Each of the four latches can be operated either as an active low

set/reset latch with reset override or, with S low, as D type
storage latch.

déﬁllll béllll

£ DoDj D203 £ DpDjDoD3
9308 9308
4 BIT LATCH 1 4 BIT LATCH 2
MR Q0Q] Q2Q3 f IMR Q0 Q10203

TP T

Slo]old]d

E DpSpD1S1D2S2D3S83

9314 4 BIT LATCH
MR Qo Q1 Q2 Q3

¢

PIN NAMES LOADING
Qo, 9|, D2, D3 Paralle!l Latch Inputs 1.5 UL
[Ei,‘En AND Enable {Active Low) Inputs 1 UL
MR Master Reset {Active Low) Input 1 UL
Qo, Q1, Q2, Q3 9 UL

Parallel Latch Outputs

CHARACTERISTICS

TYPICAL DELAYS E to Output
D to Output

18 ns
15 ns

PIN NAMES LOADING
E (Active-Low) Enable Input S 1UL
E)_o, Eu, 22,23 Parallel Data Inputs 1.5 UL
g)_,_Sh S2, S3 Set (Active Low) Inputs 1 UL
MR Master Reset (Active Low) Input 1 UL
Qo, Qi, Q2, Q3 Parallel Outputs 9 UL
CHARACTERISTICS
TYPICAL DELAYS EtoQ 20 ns

DtoQ 15 ns

PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 175- mW

PACKAGE 24 Pin Dip (6N) or Flat Pack (4M)
TYPICAL POWER 340 mW
DISSIPATION
D oy
D—:DT%
D] O

—o Q)

Dz

0 [0

‘D3 o |

—o Q3

U

NOTE: ONLY ONE 4-BIT.LATCH SHOWN.

g
|
&

i B
1To— °
5, —o> D
2 DO
(D
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STANDARD TTL/MSI ¢ LATCHES

9334
8-BIT ADDRESSABLE LATCH

DESCRIPTION The 9334 is an 8-bit addressable latch which
stores single line data in the addressed latch. It also can be used
as a demultiplexer or a one of eight decoder with active high

outputs. The device has an active low enable and common.clear.

The 9334 has four modes of operation which are shown below.
When in the addressable latch mode, the addressed latch will
follow the data input with all non-addressed latches remaining in
their previous state. In the memory mode, all latches remain in
their previous state and are unaffected by the inputs. While in the
demultiplexing mode, the addressed output will follow the state
of the D input, with all other outputs in the logical zero state. In
the clear mode all outputs are held in the logical zero state and
are unaffected by the inputs.

o | |1

D AgAp Ay

9334
8 BIT ADDRESSABLE LATCH
C 0 1234567

AR

PIN NAMES LOADING
Ao, Ai, A2 Address Inputs 1UL
D Data Input 1 UL
E Enable (Active Low) Input 1.5 UL
c Clear (Active Low) Input 1 UL
0to7 Parallel Latch Outputs 6 UL

CHARACTERISTICS
TYPICAL DELAY DtoQ 17 ns

PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL. POWER
DISSIPATION 250 mW

MODE SELECTION

E €  MODE

L H Addressable Latch

H H Memory

L L Active High 8 Channel Demultiplexer
H L Clear

H = High Voltage Level!
L = Low Voltage Level
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STANDARD TTL/MSI| e LATCHES

9375/5475,7475 « 9377/5477, 7477

4-BIT LATCH

DESCRIPTION The 9375 and 9377 are suited for use as tem-
porary storage for binary information between processing units
and input/output or indicator units. Information present at a
data (D) input is transferred to the Q output when the clock is
high, and the Q output will follow the data input as long as the
clock remains high. When the clock goes low, the information
(that was present at the data input at the time the transition
occurred) is retained at the Q output.

The 9375 features complementary Q and Q outputs from a
4-bit latch, and is available in the 16-pin dual-in-line packages.
For higher component density applications the 9377 4-bit latch
is available in the 14-pin flat package.

PIN NAMES LOADING
D,D,D,D, Data Inputs 2UL
CP,, Clock Input Latches 1 & 2 4UL
CP,., Clock Input Latches 3 & 4 4UL
Q,Q, Q;,Q, Latch Outputs 10 UL
Q,Q,Q,,Q, Complementary Latch Outputs 10 UL

CHARACTERISTICS

PROPAGATION DELAY
POWER DISSIPATION
PACKAGES

15ns

40 mW/Latch

16 Pin DIP (6B) 9375/5475, 7475
14 Pin Flat Pak (31) 9377/5477, 7477

| ]

[ 1]

c Dy Dp D3 Dg ¢ Dy Do D3 D4

—Cp1-2 —Cr12 .

—Jcpsa 9375/5475, 7475 Cpzg 93TU/BATT, T4TT
Q) 0) 02 Q2 Q303 Q4Q4 - 0707 Q304

IYITITIT

T

TRUTH TABLE

(Each Latch)

t, t 4+ 1
D Q
1 1
0 0
NOTES: 1. t, = bit time before clock
pulse transition.
2. t 4 1 = bit time after clock

pulse transition.

r—b

TO
OTHER
LATCH

o

[}
CLOCK

DATA

NOTE: ONLY Y4 (ONE BIT) OF LATCH IS SHOWN.
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STANDARD TTL/MSI e

COUNTERS

9305
VARIABLE MODULO COUNTER

DESCRIPTION The 9305 is a semi-synchronous counter which
can be programmed to provide division or counting by 2,4,5,6,7,
8,10,12,14,16. It can count in binary code and also divide by 10,
12,14,16 with a 50% duty cycle output. The device has asyn-
chronous overriding master reset and set inputs and an active low
Q; output which allows the cascading of stages.

The counter is split into two parts, a divide by two stage and
three synchronous stages which can be programmed to divide by
5,6,7,8. Binary counting or division is obtained by feeding the
output of the single stage to the input of the three stage syn-
chronous counter. To divide by 10,12, 14,16 with 50% duty cycle
the single stage is fed by the three stage synchronous counter.

When the active low master reset is active it will clear the
counter overriding all other input conditions and forcing outputs
Qo-3, low. When the active low master set is active outputs Qo-3
are forced high regardless of input conditions, The master set
can be used as a synchronous clear since the counters will go to
zero on the next clock pulse, after ones have been set into the
counter.

No extra logic is needed for asynchronous multistage counting,
the Q, output is fed to the following counter’s clock input.

PROGRAMMING CONNECTIONS FOR LAST THREE STAGES

So Si MODULO
NC NC 5
Qi NC 6
NC Q 6
Q2 NC 7
NC Q 7
Q Q2 8

NC = No Connection

[ S0 S1

CP 9305
0 varomon. BI°
CP;  COUNTER

MRQg Q) Q5 Q3

PIN NAMES
So, Si Select Inputs
CPo First Stage Clock Active
High Going Edge Input
CPi Second Stage Clock Active
High Going Edge Input
[YE] Master Set (Active Low) Input
MR Master Reset (Active Low) Input
Qo First Stage Output
Qo Complementary First Stage Output
Qi, Qz, Q3 Parallel Last Three Stage Outputs
qQ, Complementary Last Stage Output

CHARACTERISTICS
TYPICAL SPEED 15 MHz Counting Frequency

PACKAGE 14 Pin Dip (7A) or Flat Pack (3B)
TYPICAL POWER
DISSIPATION 195 mW

CONNECTIONS FOR BINARY COUNTING AND
50% DUTY CYCLE DIVISION

For Binary Counting
Qo connected to CP,
Incoming clock to CPo
For 50% Duty Cycle Output
Q, connected to CP,
Incoming clock to CP,

LOADING
2UL

1UL

1UL
1UL
1 UL
8 UL
8 UL
8 UL
8 UL




STANDARD TTL/MSI e COUNTERS

9306
UP/DOWN BCD COUNTER

DESCRIPTION The 9306 is a synchronous up/down BCD decade
counter with synchronous parallel load facility, single line up/
down control, and carry lookahead logic for multi-decade opera-
tion.

Counting is synchronous with the outputs changing state after the
low to high transition of the clock. When the conditions are satis-
fied for counting, a clock pulse will change the counter to the
next state of the count sequence shown below, in a forward or
reverse direction, depending on the count mode selection. When-
ever the parallel enable input is low, the parallel inputs determine
the next condition of the counter synchronously with the clock.
The state diagram also shows the count sequence if a state not
in the normal BCD sequence is loaded into the counter by the
-parallel inputs.

Mode selection is accomplished as shown in the table below.
However, several restrictions are placed on the manner of selec-
tion. First, the transition of CE from high to. low or of PE from
low to high may only be done when CP is high. Second, if CE is
high, any change of CD must be done only when CP is high.

The multi-input count enable inputs and terminal count logic
allow high speed multi-decade (7 stages) up/down counting,
without extra logic. Terminal counts from less significant stages
are applied to the count enable inputs of more significant stages.
Then when all less significant stages are either in a borrow or

o | [ [ |

CbPE PO P P2 P3

cp
9306 UP/DOWN
)CE DECADE COUNTER 'O
Qo Q1 Q Q3

AR

L

PIN NAMES LOADING
Po, P1, P2, P3 Parallel Inputs 2/3 UL
PE Parallel Enable (Active Low) Input 2 UL
CEo to CEs Count Enable AND Inputs 1UL
CcP Clock Active High Going Edge Input 2 UL
(_3—6 Count Down Enable (Active Low) Input 1 UL
Qo, Q1, Q2, Q3 Parallel Outputs 6 UL
TC ) Terminal Count Output 6 UL

CHARACTERISTICS

TYPICAL SPEED 18 MHz Counting Frequency
TYPICAL DELAY CPto Q 20 ns

carry condition the counter stage will change state according to PACKAGE 24 Pin Dip (6N) or Flat Pack (4M)
its mode. TYPICAL POWER
DISSIPATION 350 mwW
Py P, P, Py
CD :>
M
e — | =
= —
I M
s o s a D | s Q ] s a
cp cp cp cp —]
R Q] »-—DO_ R Q DD‘ R opH R Qo1
. -
2”_>°
PE
CEq P>o-
j
|
|
CEg 9 o Q, Q;




STANDARD TTL/MSI ® COUNTERS

9310
UP DECADE COUNTER

DESCRIPTION The 9310 is a synchronous up decade counter.
It has synchronous parallel load facility, overridng asynchronous Sl 11
master reset, terminal count and carry fookahead logic for high PE Py Py PP
speed multidecade operation. :CE$ I
The counter is synchronous, with the counter outputs changing —CPMRCQ%UQ’\;TQZ%3
state after the low to high transition of the clock. When condi- ? ] l | l
tions are satisfied for counting, a clock pulse will change the i i
counter to the next state of t.he co.unt sequence shoYvn below. PIN NAMES ) : LOADING
Whenever the parallel enable input is low the parallel inputs de- — . .
termine the next state of the counter synchronously with the PE Parallel Enable (Active Low) Input 2UL
clock. Po, P1, P2, P3 Parallel Inputs 2/3 UL

. L ) CEP Count Enable Parallel Input .- 1 UL
Modg §ele§t|on is accomplished as shown' below. Honger, a CET Count Enable Trickle Input v 2 UL
restriction is placeq on the mannero_fselectlon. The.transmon of cP Clock Active High Going Edge Input 2 UL
CEP or CET from rngh. to low or of PE from low to high may only MR Master Reset (Active Low) Input 1 UL
be done when CF s high. Qo, Q1, Q2, Q3 Parallel Outputs - B6UL
By utilizing the two count enable inputs and terminal count out- TC Terminal Count Qutput S 6UL
puts multi-stage synchronous counting is obtained, with operating CHARACTERISTICS )
speed equivalent to that of a single stage. TYPICAL SPEED 25 MHz Counting Frequency

. . . TYPICAL DELAY ©CPtoQ 18 ns ’

When the asynchronous master reset is active outputs Qo-3 w:l‘I be PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)

forced low regardiess of all other input conditions.
g np TYPICAL POWER

DISSIPATION 300 mwW

MODE SELECTION STATE DIAGRAM
PE CE (Count Enable) MODE -
0 1 2 3 4
H H Count Up —l
H L No Change
L X Presetting ) 10 1 13

: B © H = High Voltage Level
Where CE (Count Enable) = CEP - CET L = Low Voltage Level 15 14 12
X = Don’t Care Condition

o
w»

LOGIC EQUATION FOR TERMINAL COUNT 9 8 7
TC=CET-Q-Q Q- &

Po Py Py P3

-
"D
—D-

vy Lyé
\v4

Qo Q Q2 TCc Q3
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STANDARD TTL/MSI e COUNTERS

9316 4-BIT
UP BINARY COUNTER

DESCRIPTION The 9316 is a 4-bit synchronous binary up
counter. It has synchronous paraliel load facility, overriding asyn-
chronous master reset, and carry lookahead logic for high speed

multistage operation. é ‘ I Ll

The counter is synchronous, with the counter outputs changing PE Po Py P Py
state after the low to high transition of the clock. When condi- ’_‘EEP 9316%}’ rol—
tions are satisfied for counting, a clock pulse will change the I i
counter to the next state of a binary sequence. When the parallel MR Q0Q3Q203

enable is low the parallel inputs determine the next state of the LT
counter synchronously with the clock. .

Mode selection is accomplished as shown below. However a re-
striction is placed on the manner of selection. The transition of

CEP or CET from high to low or of PE from low to high may only
be done when CP is high.

By utilizing the two count enable inputs and terminal count out-
put, multi-stage synchronous counting is obtained, with operating PIN NAMES LOADING
speeds equivalent to that of a single stage.

) i PE Parallel Enable (Active Low) Input 2 UL
When the asynchronous master reset is active outputs Qo-3 will be Po, P, P2, P3 Parallel Inputs 2/3 UL
forced low regardless of all other input conditions. CEP Count Enable Parallel Input 1UL
CET ‘ Count Enable Trickle Input 2 UL
CcP Clock Active High Going Edge Input 2 UL
MR Master Reset (Active Low) Input 1 UL
MODE SELECTION
E Qo, Qi1, Q2, Qs Parallel Outputs 6-UL
PE CE (Count Enable) MODE TC Terminal Count Output 6 UL
H H Count Up
H L No Change
L X Presetting
CHARACTERISTICS
H = High Voltage Level TYPICAL SPEED 25 MHz Counting Frequency
Where CE (Count Enable) = CEP - CET L = Low Voltage Level TYPICAL DELAY CPtoQ 18ns
X = Don’t Care Condition PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
LOGIC EQUATION FOR TERMINAL COUNT DISSIPATION 300 mwW
TC=CET- Q- Qi -Q-Q
Po Pl ) P3

D+ D—-ﬂ
‘ cP i cP

Dy
7 - = =
=g S|l BT
=D

CEP:LE' )‘“—J T~ ‘ = |
CET Lo

MR ——> Q o Q T i

Le]

D
]
D
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STANDARD TTL/MSI

e COUNTERS

9350
DECADE COUNTER

DESCRIPTION The 9350 is an up decade counter. It consists
of four dual-rank, master-slave flip-flops internally interconnected
to provide a divide-by-two counter and a divide-by-five counter.
A gated “AND” master reset and “AND” master set are provided
to inhibit count inputs and return ail outputs to the low state and
to a binary coded terminal count of nine, respectively. Since the
output from the first flip-flop is not internally connected to the
succeeding stages, the device may be operated in three inde-
pendent count modes:

A. BCD Decade Counter —The CP, input must be externally

connected to the Q, output. The CP, input receives the in-
coming count and a BCD count sequence is produced.

B. Symmetrical Divide-By-Ten Counter — The Q, output must be
_externally connected to the @0 input. The input count is then
applied to the @| input and a divide-by-ten square wave is
obtained at output Q.

C. Divide-By-Two & Divide-By-Five Counter — No external inter-
connections are required. The first flip-flop is used as a
binary element for the divide-by-two function. (('D_F!0 as the
input and Q, as the output.) The CP, input is used to obtain
binary divide-by-five operation at the Q,, Q, and Q; outputs.

.

MS
—|CPg
9350
—CPy
MrR  Q @ Q2 Q3

Y1171

PIN NAMES LOADING
CP, Clock First Stage Negative Going Edge

Input 2UL
CP, Clock Second, Third, and Fourth :

Stage Negative Edge Input 4 UL
MR “AND’”" Master Reset to Binary

Zero (Asynchronous) Input 1UL
MS “AND” Master Set to Binary Nine

(Asynchronous) Input 1 UL
Q, Q,,Q,, Q, Counter Outputs 10 UL

CHARACTERISTICS

TYPICAL SPEED
TYPICAL DELAY
PACKAGE

TYPICAL POWER DISSIPATION

18 MHz Counting Frequency
CP,to Q, 60ns

14 Pin DIP (7A) Flat Pak (3B)
160 mW

)

MR,

MR
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9356
BINARY COUNTER

DESCRIPTION The MS| 9356 is an up 4-bit binary counter. It
consists of four master-slave flip-flops which are internally inter-
connected to provide a divide-by-two counter and. a divide-by-
eight counter. A gated “AND” master reset is provided to inhibit
the counting and return all outputs to a low state. Since the out-
put from the first flop is not internally connected to the succeed-
ing flip-flops, the device may be operated in two independent
modes: .

A. Four-Bit Ripple-Through Counter — The output Q;, must be
externally connected to input @[. The input count pulses are
applied to input CTISO. Simultaneous divisions of 2, 4, 8, and
16 are performed at the Q,, Q,, Q,, and Q, outputs as shown
in the truth table.

B. Three-Bit Ripple-Through Counter — The input count pulses
are applied to input CP,. Simultaneous frequency divisions
of 2, 4, and 8 are available at the Q,, Q,, and Q, outputs.
Independent use of the first flip-flop is available if the reset
function coincides with reset of the 3-bit ripple-through
counter.

—qCP
9356
—qcCP
MR Q0 & Q2 Q3

T

PIN NAMES LOADING
CP, Clock First Stage Negative Going Edge

Input 2 UL
CP, Clock Second, Third, and Fourth

Stage Negative Edge Input 4 UL
MR “AND”Master Reset to Binary

Zero (Asynchronous) Input 1UL
Qp Q. Q,, Qg Counter Outputs 10 UL
CHARACTERISTICS

TYPICAL SPEED
TYPICAL DELAY
PACKAGE

18 MHz Counting Frequency
CP,to Q, 60ns
14 Pin DIP (7A) Flat Pak (3B)

TYPICAL POWER DISSIPATION 160 mW
T . @ b o b Q
CPo—ofce ———o]cr b ——ofcr ——ofcr
K Qfo-| K Q K Qo- K Qo
Cp Cp Cp Cp
? 9 2 9
TPy
MRy D
e Q% o @ 3




STANDARD TTL/MSI

e COUNTERS

9360/54192, 74192

UP/DOWN DECADE COUNTER (DUAL CLOCK)

DESCRIPTION The MSi 9360/54192, 74192 is a synchronous
up/down decade counter with separate up/down clocks, parallel
load (asynchronous) facility, two terminal count outputs for muiti-
decade operation, and an asynchronous overriding master reset.

Counting is synchronous, with the outputs changing state after
the low to high transition of either the count-up clock (CP) or
count-down clock (CP). The direction of counting is determined
by which clock input is pulsed while the other clock input is high.
(Incorrect counting will occur if both the count-up clock and
count-down clock inputs are pulsed simultaneously.) The counter
will respond to a clock pulse on either input by changing to the
next state of the count sequence

The 9360 has a parallel load (asynchronous) facility which per-
mits the counter to be preset. Whenever the parallel load (PL)
input is low, the information present on the parallel data inputs
(Pa, Pg P, Pp) will be loaded into the counter and appear on
the outputs independent of the conditions of the clock inputs.
When the parallel load input goes high this information is stored
in the counter and when the counter is clocked it changes to
the next appropriate state in the count sequence. The data
inputs are inhibited when the parallel load is high and have no
effect on the counter.

The terminal count-up (ﬁu) and terminal count-down (ﬁo) out-
puts (carry and borrow respectively) allow multidecade counter
operations without additional logic. The counters are cascaded

by feeding the terminal count-up output to the count-up clock

input and terminal count-down output to the count-down clock
input of the following counter.

PL Pa Ps Pc Pp
e CPU TC o—
9360/ 74192
—3CPp TCplo—
MR Qa QB Qc Qp
PIN NAMES LOADING
PL Parallel Load (Active Low) Input 1UL
P4, Pg Pe, Pp Parallel Data Inputs 1UL
CPy Count Up Clock Pulse Input 1 UL
CP, Count Down Clock Pulse Input 1UL
MR Master Reset (Clear) Input
(Asynchronous) 1UL
Qu Qg Qe Qp Counter Outputs 10 UL
TC, Terminal Count Up (Carry) Output 10 UL
TC, Terminal Count Down (Borrow)
Output 10 UL

CHARACTERISTICS

TYPICAL SPEED
TYPICAL DELAY
PACKAGE

TYPICAL POWER DISSIPATION

30 MHz Counting Frequency

CPtoQ 30ns

16 Pin DIP (7B) and

Flat Pack (4L)
300 mW

TCu

(CARRY

0

I PA Pg e Pp
(Lom))c
CPu
(up P
COUNT)
Sp Sp Sp - Sp
Q = Q Q Q
T T T T
Q
Cp Cp e Cp ¢ Cp ¢

)

CPp

(DOWN COUNT)
MR

(CLEAR) QA ]

Qc

Qp

OUTPUT)

(BORROW
[D—— ourpum)
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STANDARD TTL/MSI

e COUNTERS

9366/54193, 74193

UP/DOWN 4-BIT BINARY COUNTER (DUAL CLOCK)

DESCRIPTION The 9366/54193, 74193 is a synchronous up/
down 4-bit binary counter with separate up/down clocks, parallel
load (asynchronous) facility, terminal count outputs for multide-
cade operation, and an asynchronous overriding master reset.

Counting is synchronous, with the outputs changing state after
the low to high transition of either the count-up clock (CPy) or
count-down clock (CPp). The direction of counting is determined
by which clock input is pulsed while the other clock input is high.
(Incorrect counting will occur if both the count-up clock and
count-down clock inputs are pulsed simultaneously.) The counter
will respond to a clock pulse on either input by changing to the
next appropriate state of a binary sequence.

The 9366 has a parallel load (asynchronous) facility which per-
mits the counter to be preset. Whenever the parallel load (PL)
input is low, the information present on the parallel data inputs
(P4, Pg, Pe, Pp) will be loaded into the counter and appear on the
outputs independent of the conditions of the clock inputs. When
the parallel load input goes high, this information is stored in the
counter and when the counter is clocked it changes to the next
appropriate state in the count sequence. The data inputs are
inhibited when the parallel load is high and have no effect on the
counter.

The terminal count-up (TCy) and terminal count-down (TCp) out-
puts (Carry and Borrow respectively) allow multistage binary
counter operations without additional logic. The counters are
cascaded by feeding the terminal count-up output to the count-
up clock input and the terminal count-down output to the count-
down clock input of the following counter.

}

PL

TCy
9366/54193,74193

Pa Pg Pc Pp

—] CPp TCpjo—
MR QA Qg Q¢ Qp

PIN NAMES LOADING
PL Parallel Load (Active Low) Input 1 UL
P Pg Pc, Py Parallel Data Inputs 1UL
CPy Count Up Clock Pulse Input 1UL
CP, Count Down Clock Pulse Input 1UL
MR Master Reset (Clear) Input

(Asynchronous) 1UL
Qar Qg Qc, Qp Counter Outputs 10 UL~
ﬁu Terminal Count-Up (Carry) Output 10 UL
TG, Terminal Count-Down (Borrow)

Output 10 UL

CHARACTERISTICS
TYPICAL SPEED
TYPICAL DELAY
PACKAGE

30 MHz Counting Frequency

CPtoQ 30ns
16 Pin DIP (7B) or
Flat Pak (4L)

TYPICAL POWER DISSIPATION 300 mW

Qa Qg

Qc

Pa Pg Pc Pp
. .
T (LoaD) —> -
ey _p,
(UP COUNT) oy
D (CARRY
OUTPUT)
s B s S
Pq e Pq bq
Q
cDQ cDQ Cp ¢ cp
)
(BORROW
cPp OUTPUT)
{DOWN COUNT)
MR
(CLEAR)

Qo
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STANDARD TTL/MSI e COUNTERS

9390/5490, 7490
DECADE COUNTER

DESCRIPTION The 9390/5490, 7490 is a high speed, mono-
lithic decade counter which consists of four dual rank, master-
slave flip-flops internally interconnected to provide a divide-by-
two counter and a divide-by-five counter. Count inputs are in-
hibited, and all outputs are returned to logical zero or a binary
coded decimal (BCD) count of 9 through gated direct reset lines.
The output from flip-flop A is not internally connected to the
succeeding stages, therefore, the count may be separated in
these independent count modes:

A. If used as a binary coded decimal decade counter, the CP,
input must be externally connected to the A output. The A
input receives the incoming count, and a count sequence is
obtained in accordance with the BCD count for nine’s com-
plement decimal applications.

B. If a symmetrical divide-by-ten count is desired for frequency
synthesizers or other applications requiring division of a
binary count by a power of ten, the D output must be ex-
ternally connected to the A input. The input count is then
applied at the C_PB_D input and a divide-by-ten square wave
‘is obtained at output A.

C. For operation as a divide-by-two counter and a divide-by-five
counter, no external interconnections are required. Flip-flop
A is used as a binary element for the divide-by-two function.
The CT’B_D input is used to obtain binary divide-by-five oper-
ation at the B, C, and D outputs. In this mode, the two count-
ers operate independently; however, all four flip-flops are
reset simultaneously.

TRUTH TABLES

BCD COUNT
SEQUENCE
(See Note 1) RESET/COUNT (See Note 2)
Qutput Reset Inputs Output
Count
D|C|B| A Rogy | Rorzy| Boiy| Rey | DCBA
0 00|00 1 1 0 | X 0000
1 0,001 1 1 X 0 0000
2 0|0 1|0 X X 1 1 1001
3 o0} 1} 1 X 0 X 0 Count
4 of110|0 0 X 0 X Count
5 o|1|0] 1 0 X X 0 Count
6 o)1} 110 X 0 0 X Count
7 011 1]1
8 1{0|0f0O
9 10|01

NOTES: 1. Qutput A connected to input TPy , for BCD count.
2. X indicates that either a fogical 1 or a logical 0 may
be present.
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CPp Rg
cp 9390/7490
BD Ry Qa0p0Qc Qp

RER

PIN NAMES LOADING
R, Reset-Zero Inputs 1UL
Ry Reset-Nine Inputs 1UL
CP, Clock Input 2UL
CPsp Clock Input 4 UL
Qs Qp, Qc, Qp ‘Outputs™ 10 UL
CHARACTERISTICS
CLOCK FREQUENCY 18 MHz
POWER DISSIPATION 160 mW.
PACKAGE 14 Pin DIP (6A) or
Flat Pak (3B)
—,oA Qg 19¢ 190
J A —J Bl—4 J c ER D J
Py cP cp L——fcp o CP
K K K _-D s D
- _ 17 T 9 1 T
CPgp 1 ll I 1
T

QRO(RESET TO ZERO)

Ro(RESET TONINE)




STANDARD TTL/MSI ¢ COUNTERS

9392/5492,7492
DIVIDE BY TWELVE COUNTER

DESCRIPTION The 9392/5492, 7492 is a high-speed, monolithic
4-bit binary counter consisting of four master-slave flip-flops
which are internally interconnected to provide a divide-by-two
counter and a divide-by-six counter. A gated direct reset line is
provided which inhibits the count inputs and simultaneously re-
turns the four flip-flop outputs to a logical 0. As the output from
flip-flop A is not internally connected to the succeeding flip-flops,
the counter may be operated in two independent modes:

A. When used as a divide-by-twelve counter, output Q,must be
exiernally connected to input CPy..The input count pulses are
applied to input GTDA.Simultaneous divisions of 2, 6, and 12
are performed at the Q,,Q.,and Q, outputs as shown in the
truth table above.

B. When used as a divide-by-six counter, the input count pulses
are applied to input C_PBC.Simultaneously, frequency divisions
of 3 and 6 are available at the Q.and Q, outputs. Independent
use of flip-flop A is available if the reset function coincides
with reset of the divide-by-six counter.

9393/5493,7493
BINARY COUNTER

DESCRIPTION The 9390/5493, 7493 is a high speed, monolithic
4-bit binary counter, corisisting of four master-slave flip-flops
interconnected internally to provide a divide-by-two counter and
a divide-by-eight counter. Count inputs may be inhibited through
the use of a gated direct reset line which simultaneously returns
the four flip-flop outputs to a logical zero. The output from flip-
flop A is not internally connected to the succeeding flip-flops,
therefore it may be operated in two independent modes:

A. When used as a 4-bit ripple-through counter, output Q, must
be externally connected to input CPy. Input count pulses are
applied to input CP,. Simultaneous divisions by 2, 4, 8, and
16 are performed at the Q,, Q; Q, and Q, outputs.

B. When used as a 3-bit ripple-through counter, the input count
pulses are applied to input CP,. Simultaneous frequency di-
visions of 2, 4, and 8 are available at the Q; Q., and Q,
outputs. Flip-flop A may be used independently if the reset
function coincides with the reset of the 3-bit ripple-through
counter.

9392/7492
Ro 9aQ50cQp

Q NN

CPge

CPy
5 9393/7493
[3
B8Ry Qa0gQcQp

QT

—9
—0

PIN NAMES LOADING PIN NAMES LOADING
R, Reset-Zero [nputs 1UL EO_ Reset-Zero Input 1UL
CP, Clock Input 2UL CP, Clock Input 2UL
CPqc Clock Input 4 UL CP, Clock Input 2 UL
Qu, Qg Qc, Qp Count Outputs 10 UL Qu Qs Qc, Qp Output 10 UL
CHARACTERISTICS
CLOCK FREQUENCY 18 MHz
POWER DISSIPATION 160 mwW CHARACTERISTICS
PACKAGE 14 Pin DIP (6A) or Flat Pak (3B) CLOCK FREQUENCY 18 MHz
POWER DISSIPATION 160 mW
PACKAGE 14 Pin DIP (6A) or
Flat Pak (3B)
Qy Qg Qc ‘J Qp Qp Qg Qc Qp
J A ——J J B J C J D PR ~—| PR Jooc J b __I
—O CP —Of CP ro CcP L—o CP CPp—— CP ’——o cP cp cP
K K K CFH— K K A K 8 K c K D
T [- { q T 1 by b iy

Ro (RESET ZERO)

CPg

Rg (RESET ZERO)
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LOW POWER TTL/MSI e REGISTERS

93L00

4-BIT UNIVERSAL SHIFT REGISTER

DESCRIPTION The 93L00 is a synchronous 4 bit shift register de-
signed to perform tunctions such as storage, shifting, counting
and serial code conversion. It has assertion outputs on each
stage and a negation output on the last stage, an overriding
asynchronous master reset, JK input configuration, and a syn-
chronous parallel load facility.

Data entry is synchronous with the registers changing state after
each low to high transition of the clock. With the parallel enable
low the parallel inputs determine the next condition of the shift
register. When the parallel enable input is high the shift register
performs a one bit shift to the right, with data entering the first
stage flip-flop through JK inputs. By tying the two inputs together
D type entry is obtained.

The asynchronous active low master reset when activated over-
rides all other input conditions and clears the register.

TRUTH TABLE FOR SERIAL ENTRY

Q,att, .,
L
Q, att, (no change)

Q, att, (toggles)
H

T T r r~-

JEm T =

PE = HIGH, MR = HIGH, (n + 1) indicates state after next clock

o111

PE PyPy PpP3
93100

SHIFT REGISTER -

MR Q0010203 B[O~

TIITT

CP

PIN NAMES LOADING
PE Parallel Enable (Active Low) Input .57 UL
Po, P1, P2, P3 Parallel Inputs .25 UL
J First Stage J (Active High) Input .25 UL
K First Stage K (Active Low) Input .25 UL
CP Clock Active High Going Edge Input .5 UL
MR Master Reset (Active Low) Input .25 UL
Qo, Qi1, Q2, Q3 Parallel Qutputs 2.0 UL
Q uL

Q; Complementary Last Stage Output 2.0

CHARACTERISTICS

TYPICAL SPEED 10 MHz Shifting Frequency
TYPICAL DELAY CPtoQ 60ns
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)

TYPICAL POWER
DISSIPATION 75 mw

PI PZ PS
J % .
o . ’ o
3 & S 3
CP }— [ = ch F—
P DQ0 ‘__—D:D‘DQ. »—_D'L‘-D—Doz ._:D.:D—D Q

) o Co | ¢ L [ S I
| ]
MR * *

Q Q Q Q
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LOW POWER TTL/MS| e REGISTERS

93L28 DUAL
8-BIT SHIFT REGISTER

DESCRIPTION The 93L28 is a Dual 8-bit synchronous shift regis-
ter which can be used in high speed serial storage applications.
Each register has a true and complemented output from the last
stage, 2-input multiplexer with data select control at the input,
and a two input clock OR gate input. A common clock, obtained
by internally tying one input of each clock OR gate together, and
overriding asynchronous master reset are common to both reg-
isters.

Data entry is synchronous with the registers changing state after
each low to high transition of the clock. Serial data enters
through Do when the data select line is low and through Di, when
the data select line is high. The clocking scheme employed
allows the three clock inputs to be used in the following ways:
one clock common with two separate clocks; one clock common
with a separate active low clock enable input for each 8 bit shift
register, and two separate clocks and one common active low
clock enable input.

The asynchronous active low master reset when activated over-
rides all other input conditions and clears the register.

LOGIC EQUATION FOR DATA ENTRY

CP g BIT SHIFT
mp REGISTER 1 Q7

7

Dg Dp D1
93L2s &7
CP g BITSHIFT

T

MR REGISTER 2 Q7

So=Bs + Do Ds - D PIN NAMES LOADING
P sty Ds Data Select Input .50 UL
Do, DI Data Inputs .25 UL
CHARACTERISTICS cP OR Clock Active High Going Edge Inputs
TYPICAL DELAY CPto Q 56 ns gggmg;g gt
TYPICAL SPEED 10MHz 'Shlftmg Frequency MR Master Reset (Active Low) Input '25 UL
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L) ‘
Q7 Last Stage Output 20 UL
TYPICAL POWER = :
DISSIPATION 75 mW Q7 Complementary Output 20 UL
Dy s Qo l—s Qs QQb—s Q3 f——is Q4 b S Qsp— s Qg —s Q7 p—
—{cp rcp FCP —ce —{cp —cp —cpP —jce
Do
os R Cp Qjo—qR cp Afp+4R cp R~ R ¢b qzfo—{ R cp Qjo4{ R cp asfo—~{ R ¢p @0—~-{r cb @y
fD cP - M M M
cp * ! * * *
0, s Qo s Qy S Qp S Q3 s Q4 B Qs s QW —ts Qy pb—o
cp cp cpP cp cpP cp cp Lqcp
Dg -
R CD QP—R cp @y R Cp @ P——{R cp @3P—R Cp UJ0—]R Cp Qs R Cp Q6 R cp Q70—
Dg -
- -1 T 1 T 1T 1T 1 7
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LOW POWER TTL/MSI

e ENCODERS

93L18 8-INPUT
PRIORITY ENCODER

DESCRIPTION The 93L18is a multipurpose encoder designed to
accept 8 active low inputs and produce a binary weighted output
code of the highest order input. A priority is assigned to each
active low input so that when two or more inputs are simulta-
neously active, the input with the highest priority is represented

AR
TN

QbobLddd &
93L18

8 INPUT PRIORITY ENCODER

on the output, with input 7 having the highest priority. EO _Ag Al Ay  GS

P9

An active low enable input (EI) and active low enable output (EO)
are provided to expand priority encoding to more inputs. This is
accomplished by connecting the more significant encoders enable
output (EO) to the next less significant encoder enable input (ET).
In addition a group signal is provided which is active if any input
is active and El is low.

o

! EO
1 Jl >o-
— AO
PIN NAMES LOADING 5 | )@"‘
0 Priority (Active Low) Input .25 UL 1 ) —
Tto7 Priority (Active Low) Inputs 5 UL =/ ,JDO_l“
EI Enable (Active Low) Input 5 UL 3 >~:
EO Enable (Active Low) Output 1.25 UL
9'-_5,_ _ Group Select (Active Low) Output 1.5 UL r :D.T-Do_a __].—\
Ao, A, A2 Address (Active Low) Outputs 25 UL | J +H —>O_A—2
g H )—
E P>
D
CHARACTERISTICS El >°
TYPICAL DELAY T1to A 55ns
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 70 mW
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LOW POWER TTL/MSI e OPERATORS

93L24
5-BIT COMPARATOR

DESCRIPTION The 93L24 is a low power expandable comparator
which provides comparison between two 5-bit words and gives
three outputs, “less than,’”” ‘‘greater than,” and ‘“‘equal i0.” A
high level on the active low enable input forces all three outputs
low.

Words of more than 5 bits may be compared by either connecting
93L.24 comparators in series;this is done by connecting the A>B
and A<B outputs to the Ao, Bo inputs respectively of the next
stage, or by connecting comparators in parallel, and comparing
the outputs with another 93124,

AgA1A2A3A4 BpB1B2B3Bg
—Of E 93L24 5 BIT COMPARATOR

A>B A<B A=B

i |

PIN NAMES LOADING CHARACTERISTICS
E Enable (Active Low) Input .5 UL TYPICAL DELAY Datato A >B 55ns
Ao, A1, Az, A3, A« Word A Parallel Inputs .5 UL PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
Bo, Bi, B2, B3, B+  Word B Parallel Inputs .5 UL TYPICAL POWER
A<B A Less than B OQutput 2.25 UL DISSIPATION 55 mW
A>B A Greater Than B Output 2.25 UL
A=B A Equal to B Output 2.5 UL

A, Ay A,y Ay Ay E

H = 2D Y

-

1D
Y
A
D,

0
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LOW POWER TTL/MSI ¢ OPERATORS

93L40 4-BIT
ARITHMETIC LOGIC UNIT

DESCRIPTION The 93L40 is a low power arithmetic logic unit
which can perform the arithmetic operations add and subtract on 6 6 6 (5 6 (l) 6 6 |
two 4-bit parallel binary words which are represented in 1's, 2's Ao By Ay B; A;B, AsBs COE
complement or sign magnitude notation. The unit can also per- s,
form two logic functions, the actual functions depending upon —OCP:1
the polarity of the input operands. These functions, which are —fcG.2 93L40 C0/CG jO—
. . —lcp .z 4 BIT ARITHMETIC
controlled by two select inputs, So, Si, are shown for active low oG LOGIC UNIT
input operands below. —Ofce-3 cPIo—
The 93L40 incorporates full carry lookahead internally for the 4 —1S0
bits and provision for external lookahead by using the carry look- 51 Fp F1 F2 F3
ahead functions CP (carry propagate) and CG/CO (carry gen- ? ? ? ?
erate/carry out). The input carry network enables full external
carry lookahead over 16 bits and provides for rippling between
additional blocks ctf 12 plts', without addmonaI. gates or special PIN NAMES LOADING
carry lookahead IC’s. This ripple block method is operated under - - = = .
control of a COE (carry out enable) input which changes the carry Ao, to A3, Boto Bs  Operand (Active Low) Inputs .75 UL
generate into a carry out signal. The delay for various word (S%S' Mode Select Inputs 25 UL
i ilt-i ircuitry is qi -1 First Stage Carry Generate
lengths using the built-in carry lookahead circuitry is given below. = (Active Low) input 75 UL
The CP (carry propagate) and CG (carry generate) functions can CP.i First Stage Carry Propagate
also be used with appropriate gating to give all 0’s and all 1’s &5 S (Act;veétLow)ClnputG . 25 UL
: ; -2 econ age Carry Generate
f’e(;f"‘:t;f’n’ and generate functions A > B, A > B, and overflow O (Active Low) Input 5 UL
indication. CP.2 Second Stage Carry Propagate
_ (Active Low) Input .25 UL
CHARACTERISTICS CGa Third Stage Carry Generate
CAL DELAYS Addition O 4 Bits 85 (Active Low) Input ' .25 UL
TP DELAYS A dition Over 16 Bits 135ns COE _ _ Carry Out Enable Input 375 UL
PACKAGE 24 Pin Dip (6N) or Flat Pack (4M) Fo, Fi, F2, F3 Function (Active Low) Outputs .25 UL
TYPICAL POWER Co/CG Carry Out/Carry Generate
DISSIPATION 110 mW _ (Active Low) Output .25 UL
CP Cairy Propagate (Active Low) Output .25 UL
DELAY TABLE
WORD LENGTH ADD SUBTRACT
FUNCTION TABLE ACTIVE LOW OPERANDS (in bits) (in ns) (in ns)
1-4 85 95
L L A SUBTRACT B 17-28 185 195
H L A ADD B 29-40 235 245
. 41-52 285 295
h : l‘: E:NODR g H = High Voltage Level 5361 P 315
L ='Low Voltage Level
Eo Eo | El [ Iiz éz I 1—\3 631
AR 9 =
el FER I il el
o [
' F—{ ) ] C6/C0
€G- { e Sii= A
TP |___E
G = L5 -
63 = v L Y =H>—0F
Sp ———— > — j— 1+ =1
B I -
fo F F F




o DECODERS e DEMULTIPLEXERS

LOW POWER TTL/MSI
93L01 o
ONE OF TEN DECODER

DESCRIPTION The 93L01 accepts four binary weighted inputs
and provides one of ten mutually exclusive active low outputs.
When a binary code greater than nine is applied, all outputs are
high. This facilitates BCD to decimal conversions and eight chan-
nel demuitiplexing and decoding. The ‘active low decoder outputs
are compatible with the low enables of other MSI elements mak-
ing the 93L01 useful in logic selection schemes.

The93L01can serve as a one of eight decoder with an active low
enable, the Az input acting as the active low enable. Eight chan-
nel demultiplexing results when data is appiied to the A; input
and the desired output is addressed by Ao, A, Az

93L11 |
ONE OF SIXTEEN DECODER

DESCRIPTION The 93L11 one of sixteen decoder accepts four
binary weighted inputs and provides one low output correspond-
ing to the input code,

ﬁ | | |

E Ag Al Ay A3

93L11 1/16 DECODER
0123456 7 89101112131415

| L]

AQ Al A2A3

93L01 1/10 DECODER
0123456789

PIPPRPPTYT
PIN NAMES LOADING
Ao, Al, Az, A3 Address Inputs .25UL
0Oto 9 Outputs (Active Low) 25 UL
CHARACTERISTICS

TYPICAL DELAY A to Output 63ns

PACKAGE 16 Pin Dip (7B) and Flatpack (4L)
TYPICAL POWER
DISSIPATION 35 mW
=
A = 1
o Pos—Po-

r

lw,.
!

>l

9

o

L

io»
1

fuked

PIPPPPPRPRPPPQPQP
PIN NAMES LOADING
Ao, A1, Az, A3 Address Inputs .25 UL
Eo, Ei AND Enable (Active Low) Inputs .25 UL
0to 15 (Active Low) Outputs 2.5 UL

CHARACTERISTICS

TYPICAL DELAYS A to Output
E to Output

70 ns
48 ns

PACKAGE 24 Pin Dip (6N) or Flat Pack (4M)
TYPICAL POWER
DISSIPATION 40 mw
£ 5
| —
S 7
z
3
Ao > = d
3

A]_.D

Ay —-DT-oD >
T

o

i

YYYYYYYYYYUVVUYY

@j

ol

o

ol

w

l

=l

o
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LOW POWER TTL/MSI ¢ DECODERS-DEMULTIPLEXERS e MULTIPLEXERS

93L21 DUAL
ONE OF FOUR DECODERS

DESCRIPTION The 93L21 consists of two independent one of four
decoders, each with an active low enable. Each decoder accepts
two inputs and provides one of four mutually exclusive active low
outputs. An active low enable is provided on each decoder which
must be low for any output to be low.

Each decoder can be used as a 4 output demultiplexer by using
the enable line as a data iinput.

o [ & 11

E AgA; £ Aph;
93L21Y, 93L21Y,

DECODER 1 DECODER 2
01 23 01 23

Y7 Y99

PIN NAMES LOADING
Decoder 1 and 2
E Enable (Active Low) Input 25 UL
Ao, Al Address Inputs 25 UL
0,1,2,3 (Active Low) Outputs 25 UL
CHARACTERISTICS
TYPICAL DELAY A to Output 49 ns

E to Output 38 ns

PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)

TYPICAL POWER

DISSIPATION 40 mW

TRUTH TABLE
E Ao A 0 1 2 3
H X X H H H H
L L L L H H H
L H L H L H H
L L H H H L H
L H H H H H L

H = High Voltage Level
L = Low Voltage Level
X = Don’t Care Condition

F?

S

m|

N
Vo
NOTE: , UNIT SHOWN

93L09 DUAL
FOUR-INPUT MULTIPLEXER

DESCRIPTION The 93L09 consists of two 4-input multiplexers
with common input select logic. It allows two bits of data to be
switched in parallel to the appropriate outputs from two 4 bit data
sources. Both polarities of outputs are available.

An obvious use of the 93L09 is the moving of data from a group of
registers to a common output buss. The particular register from
which the data comes is determined by the state of the select
inputs. A less obvious use is as a function generator. The 93L09
can generate two functions of three variables. This is useful for
implementing random gating functions.

LLLE T
I0a'1al2al3a) 10b!1bl2bI3b
93109
DUAL 4 INPUT MULTIPLEXER
Zy Z, ! 2y Zp

e 9

PIN NAMES LOADING
So, Si Common Select Inputs 25 UL
Muitiplexer A

loa, l1a, l2a, I3a Multiplexer Inputs 25 UL
Za Multiplexer Qutput 25 UL
Zs Complementary Multiplexer Output 2,25 UL
Multiplexer B

lob, hib, l2b, I3b Multiplexer Inputs 25 UL
Zb Multiplexer Output 2.5 UL
Zb Complementary Multiplexer Output 2,25 UL

CHARACTERISTICS

TYPICAL DELAYS S to Z 48 ns

PACKAGE 16 Pin Dip (6B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 40 mW

Mo _]

130 '—JD

l2b ) | Zp
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LOW POWER TTL/MSI ¢ MULTIPLEXERS

93L12
8=-INPUT MULTIPLEXER

DESCRIPTION The 93L12 is an 8-input multiplexer which can
select one bit of data from up to eight sources. It has comple-
mentary outputs, active low enable, and internal select decoding.
With the enable inactive, the multiplexer output is low and the
complementary multiplexer output high regardless of all input
conditions. Data is routed from a particular multiplexer input to
the outputs according to the three input binary code applied to
the select inputs.

The 93L12 providesthe ability, in one package, to select from
eight sources of data or control information. By proper manipula-
tion of the inputs, the 93L12 can provide any logic function of

93L22 QUAD
2-INPUT MULTIPLEXER

DESCRIPTION The 93L22 consists of four 2-input multiplexers
with common input select logic, common active low enable and
active high outputs. It allows four bits of data to be switched in
parallel to the appropriate outputs from four 2-bit data sources.
When the enable is not active, all the outputs are held low.

o I 1 1] |]

i . B loalta 'ob'ib 'ocltc lod'id
four variables and its negation.
——{s 93122 QUAD 2 INPUT MULTIPLEXER
Z, Zp Z¢ Z4
E lgli 21313151617
i 93L12
—]s, 8INPUT MULTIPLEXER
z 7
PIN NAMES ’ LOADING
s Common Select Input .25 UL
PIN NAMES LOADING E Enable (Active Low) lnpu’t .25 UL
So, Si, S2 Select Inputs .25 UL Multiplexers A, B, C, D 25 UL
E Enable (Active Low) Input 25 UL fo, Multl.plexer Inputs '25 uL -
loto I7 Multiplexer Inputs .25 UL z Multiplexer Output ) -
z Multiplexer Output 2,5 UL CHARACTERISTICS
4 Complementary Multiplexer Output 2.25 UL TYPICAL DELAYS
CHARACTERISTICS Stoz 44 ns
TYPICAL DELAYS StoZ 80 ns PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 45 mW
PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 34 mW
o 0__%* I,
o— Z,
i t';j Ila _]
i O
== [
[ 4
. 1 z Ilb - b
I3 O z
|
K IOC
iy — 4
} I, . ¢
s O
- 1 ),
Tog
7 O 1?_\; |
- I Z4
N [ ! Id -
oD | e —>-
T o—-D s —-DOA»Q
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LOW POWER TTL/MSI e LATCHES

93L08
DUAL 4-BIT LATCH

DESCRIPTION The 93L08 consists of two separate 4-bit latch
sections which provide high speed parallel gated data storage.
Each 4-bit latch section has four assertion outputs, overriding
master reset, and a two-input active low AND enable.

Data enters a latch when both enable inputs are low. As long as
this logic condition exists, the output of the latch will follow the
input. If either of the enable inputs go high, the data present in
the latch at that time is held in the latch and is no longer af-
fected by the data input. Active low master reset overrides all
other input conditions and when activated forces the outputs of

all the latches low,
foXe) o)
L] bl [ 1]

E DpDj D2D3 E DpD;D2D3
93L08 93L08
4 BIT LATCH 1 4 BIT LATCH 2
MR Q001 Q203 ] JMR Q0 Q10203

PIN NAMES LOADING
Do, D1, Dz, D3 Parallel Latch Inputs .37 UL
_E&_E: AND Enable (Active Low) Inputs .25 UL
MR Master Reset (Active Low) Input .25 UL
Qo, Q1, Q2, Q3 Parallel Latch Outputs 2,25 UL
CHARACTERISTICS
TYPICAL DELAYS E to Output 53 ns
D to Output 45 ns
PACKAGE 24 Pin Dip (6N) or Flat Pack (4M)
TYPICAL POWER 90 mW ‘
DISSIPATION
Do
§ = Dr %
D| ]
N
PO
Do |
):\
- »EDT %
D3 {
E\
~ P —ZDT o
Eo
E :D_
w —>
NOTE . ONLY ONE 4-BIT LATCH SHOWN.
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93L14
4-BIT LATCH

DESCRIPTION The 93L14 is a 4 bit latch which can be used in
applications where D type latches or' set/reset latches are re-
quired. The latches have assertion outputs, a common active low
enable and overriding active low master reset.

When the common enable goes high data present in the latches
is stored and the state of the latches is no longer affected by the
S and D inputs. The master reset when activated overrides all
other input conditions forcing all latch outputs low.

Each of the four latches can be operated either as an active low

set/reset latch with reset override or, with S low, a D type
storage latch.

S1olblo]d

E DpSpD1S1D2S2D3S3

93L14 4 BIT LATCH
MR Qo Qp Q2 Q3

e L1 1

PIN NAMES LOADING
E (Active Low) Enable Input .25 UL
IZ), 91,92,23 Parallel Data Inputs .37 UL
@L&, S2, 83 Set (Active Low) Inputs .25 UL
MR Master Reset (Active Low) Input .25 UL
Qo, Qi, Qz, Q3 Parailel Outputs 2.25 UL
CHARACTERISTICS
TYPICAL DELAYS Eto Q 68 ns
38 ns

PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 55 mwW

§0__q>__

Do

B

. Q,

ML
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LOW POWER TTL/MSI

e COUNTERS

93L10
DECADE COUNTER

DESCRIPTION The 93L10 is a synchronous decade counter
It has synchronous parallel load facility, overridng asynchronous
master reset, terminal count and carry lookahead logic for high
speed multidecade operation.

The counter is synchronous, with the counter outputs changing
state after the low to high transition of the clock. When condi-
tions are satisfied for counting, a clock pulse will change the
counter to the next state of the count sequence shown below.
Whenever the parallel enable input is low the parallel inputs de-
termine the next state of the counter synchronously with the
clock.

Mode selection is accomplished as shown below. However, a
restriction is placed on the manner of selection. The transition of
CEP or CET from high to low or of PE from low to high may only
be done when CP is high.

By utilizing the two count enable inputs and termina’l count out-
puts multi-stage synchronous counting is obtained, with operating
speed equivalent to that of a single stage.

When the asynchronous master reset is active outputs Qo3 will be
forced low regardless of all other input conditions.

MODE SELECTION

PE CE (Count Enable) MODE

H H Count Up
H L No Change
L X Presetting

H = High Voltage Level
L = Low Voltage Level
X = Don’t Care Condition

Where CE (Count Enable) = CEP - CET

LOGIC EQUATION FOR TERMINAL COUNT
TC=CET*Qo- Qi -Q2- Qs

ol ]]

PE PoP) PpP3
—I-EP 93010
—Ce7 DECADE TCp—
—Jcp  COUNTER
MR QpQ1Q203

LI

PIN NAMES

PE

Po, Pi, P2, P3

CEP

CET

CcP

MR

Qo, Q1, Q2, Q3
TC

Parallel Enable (Active Low) Input
Parallel Inputs

Count Enable Parallel Input

Count Enable Trickle Input

Clock Active High Going Edge Input
Master Reset (Active Low) Input
Parallel Outputs

Terminal Count Output

CHARACTERISTICS

TYPICAL SPEED
TYPICAL DELAY

10 MHz Counting Frequency
CPtoQ 45ns

LOADING

5 UL
17 UL

.25 UL
5 UL
5 UL
.25 UL
15 UL
1.5 UL

12

PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 75 mw
STATE DIAGRAM
0 1 2 3 4 \‘
10 11
15 14
9 8 7 6 5

Po Pl Py2 P3
PE »——>—
1O s
I [ CPQ
Q
CEP'—ﬁH:)’—I
Cer PDo— 4
o> —D>
WR P> Qo Q1 Q2 TC 03




LOW POWER TTL/MSI e

COUNTERS

93L16 4-BIT
BINARY COUNTER

DESCRIPTION The 93L16 is a 4-bit synchronous binary
counter. It has synchronous parallel load facility, overriding asyn-
chronous master reset, and carry lookahead logic for high speed
multistage operation. i

The counter is synchronous, with the counter outputs changing
state after the low to high transition of the clock. When condi-
tions are satisfied for counting, a clock pulse will change the
counter to the next state of a binary sequence. When the parailel
enable is low the parallel inputs determine the next state of the
counter synchronously with the clock.

Mode selection is accomplished as shown below. However a re-
striction is placed on the manner of selection. The transition of
CEP or CET from high to low or of PE from low to high may only
be done when CP is high.

By utilizing the two count enable inputs and terminal count out-
put , multi-stage synchronous counting is obtained, with operating

speeds equivalent to that of a single stage.

When the asynchronous master reset is active outputs Qo-3 will be
forced low regardless of all other input conditions.

MODE SELECTION

PE CE (Count Enable) MODE

H H Count Up
H L No Change
L X Presetting

H = High Voltage Level
L = Low Voltage Level
X = Don’t Care Condition

Where CE (Count Enable) = CEP - CET

ol 1]

PE Po Py Py P3
93L16
BINARY

COUNTER

MR QpQ1Q203

SRR

—Cep
—Cer

CH—

PIN NAMES LOADING
PE Parallel Enable (Active Low) Input .5 UL
Po, Pi, P2, P3 Parallel Inputs 17 UL
CEP Count Enable Parallel Input .25 UL
CET Count Enable Trickle Input .5 UL
CP Clock Active High Going Edge Input .5 UL
MR Master Reset (Active Low) Input .25 UL
Qo, Q), Q2, Q3 Parallel Outputs 15 UL
TC Terminal Count Output 15 UL

CHARACTERISTICS

TYPICAL SPEED 10MHz  Counting Frequency
TYPICAL DELAY CPtoQ 45 ns

PACKAGE 16 Pin Dip (7B) or Flat Pack (4L)
TYPICAL POWER
DISSIPATION 75 mW

LOGIC EQUATION FOR TERMINAL COUNT
TC=CET-Qo- Qi -Qz-Qs

D

>
=D

e —

Y

CeT
cp

MR

L

Qo

Q Q e Q3
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Photomicrograph of the TTL/MSI 9300 4-Bit Shift Register
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HIGH SPEED TTL/MSI e REGISTERS

93HOO HIGH SPEED
4-BIT SHIFT REGISTER

DESCRIPTION The 93HO00 high speed Fou
is a multi-functional sequential logic block
wide variety of register and counter appli
it may be used in serial-serial, shift left, sh
parallel-serial, and parallel-parallel da
uses TTuL circuitry for high speed ap
and is compatible with all Fairchild ]

Register
seful in a

serial-parallel,
ers. The circuit
anout capability,
grated circuits.

PE Py, Py Pp P3

cp 93H00 a3

L]

mpR S Q@ Q2 Q3

(PE = HIGH, MR = HIGH, (n ates state after next clock)

J K

L L

L H

H L }

H H H PIN NAMES

PE Parallel Enable
CHARACTERIS P,to P, Parallel Data Inputs
J First Stage J Input
SHIFT RATE 40 MHz K First Stage K Input
ION 375 mW MR Master Reset
16 Pin DIP (7B) or Q,t0 Q, Parallel Outputs
16 Pin Flat Pak (4L) CP Clock Input
PE Po P P P3
CP—Dc ¢ - *
S & 3 P
. CP CP CP | CP }—
HD——:D—DQO __—D:D—DQ' @ED_DQZ '__:D-:D_‘D Q
Co 9 C, | ¢ C, Cp T
- (o) 3
K
VR . ®
Q Q Q, Q
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HIGH SPEED TTL/MSI * REGISTERS

93H72

HIGH SPEED 4-BIT SHIFT REGISTER WITH CLOCK ENABLE

DESCRIPTION The 93H72 high speed Four Bit Shift Register
is a multi-functional sequential logic block which is useful in a
wide variety of register and counter applications. As a register it
may be used in serial-serial, shift left, shift right, serial-parallel,
parallel-serial, and parallel-parallel data transfers. The circuit
uses TTuL circuitry for high speed and high fanout capability,
and is compatible with all Fairchild TTL integrated circuits.

MODE SELECT TRUTH TABLE

L]

S E Po Py Py Py
EP 93H72  Q3j0—
MR Q0 Q7 Q2 Q3

T

E S MODE
0 0 Parallel Load
0 1 Shift Right
1 0 Hold
1 1 Hold PIN NAMES
E Parallel Load Enable
S Shift Enable
CHARACTERISTICS Py Py, Py Py Parallel Data Inputs
SHIFT RATE 40 MHz cP Clock Input
POWER DISSIPATION 400 mW M Master Reset
PACKAGE 16 Pin DIP (7B) or Q,to Q Parallel Outputs
16 Pin Flat Pak (4L) D Serial Data Input
S Po P3 ) P3
E_:Dc
Q0 QA Q2 Q3
D D D D D
cp cP cP cp 0_3
Q3 jo1+—o
(o) 0 cD o)
(9] o) o] o]
LT
CP
MR
Qo Qq Q Q3
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HIGH SPEED TTL/MS!| ® COUNTERS
93H70/74196 HIGH SPEED 93H76/74197 HIGH SPEED
DECADE COUNTER BINARY COUNTER

a high I

DESCRIPTION The 93H70/74196 Decade is a high DESCRIPTION The 93H76/74197 Binary C
speed device providing a wide variety of cou t@rage register speed device providing a wide variety of coun register
applications with a minimum number of packgg applications with a minimum number of pac

gctel in the familiar The 93H76/74197 Binary Counter may be ¢

tvide-by-five con- by-two, four, eight, or sixteen counter.
Quinary mode pro-
Wparticularly useful in

The 93H70 Decade Counter can be conf
BCD counting mode, in a divide-by-twd'
figuration or in the Bi-Quinary mode. 4
duces a square wave output which

frequency synthesizer applications.&

This device has strobed parallel-ent
counter may be set to any desired ol
a data input will be transferred to
" capability so that the the strobe input is put at the 0’
lbut state. A “1” or “0” at the unit is provided with a rese
e associated output when four bits. A “0” on the reset liné
vel. For additional flexibility, ;
input which is common to all
produces 0" at all four outputs.

bility so that the
e. A “1” or “0” at
ciated output when
r additional flexibility,
which is common to all
es “0” at all four outputs.

This device has strobed paral
counter may be set to any desi

The counting operation is &d on the falling (negative-

i dge of the input clock
four bits. A “0” on the reg@ going) € 9 P

The counting operatio,

tformed on the falling (negative-

P2 P3
93H76/74197
R Q0 Q1 Q2 Q3

RN

oS I

Po Py Py P3
Hlcp, 93HTO/74196

MR Q0 G 92 03 PIN NAMES
? | l l I PL Parallel Load Input
PytoPy € Parallel Inputs
PIN CP, & Clock Input First Stage
BL parallel Load Input CP, Clock Input Second Stage
P,to P Parallel Inputs MR Master Reset
23 » Qp, Qy Count
cP, Clock Input First Stage Qo Q1 @z O ounter Outputs
S wlock tput CHARACTERISTICS
COUNTING FREQUENCY 50 MHz
Q Q1. Qs @ Counter Outputs POWER DISSIPATION 200 mW
PACKAGE 14 Pin DIP (6A) or
CHARACTERISTICS 14 Pin Flat Pak (31)
COUNTING FREQUENCY 50 MHz
POWER DISSIPATION 200 mW TRUTH TABLE (See Note 1)
PACKAGE 14 Pin DIP (6A) or OUTPUT
14 Pin Flat Pak (31) COUNT
Q, Q, Q, Q,
0 L L L L
TRUTH TABLES
DECADE (BCD) BI-QUINARY (5-2) 1 L L L H
(See Note 1) (See Note 2) 2 L L H L
Output OQutput 3 L L H H
Count [— - - Count
M e, @, @ q M ITa, @, q, q 4 L H L L
0 L L L 0 L L L L 5 L H L H
1 L L L H 1 L L L H 6 L H H L
2 L L H L 2 L L H L 7 L H H H
3 L L H H 3 L L H H 8 H L L L
4 L H L L 4 L H L L 9 H L L H
5 L H L H 5 H L L L 10 H L H L
6 L H H L 6 H L L H 11 H L H H
7 L H H H 7 H L H L 12 H H L L
8 H L L L 8 H L H H 13 H H L H
9 H L L H 9 H H L L 14 H H H L
. 15 H H H H
NOTES: 1. Output Q, connected to CP, input. ——
2. Output Q, connected to CP| input. NOTE 1: Output Q, connected to CP, input.

61



7

aed ben it o

e

e

RntteRli e SRR %‘é

. wa o e s R SRR

Photomicrograph of the TTL/MSI 9305 Variable Modulo Counter

62



TTL/MEMORY

INTRODUCTION The Fairchild TTL/memory product line includes a variety of high speed memory devices suitable for use in all types
of data processing equipment. Three general types of memory products are included in the TTL/memory product line. These are read
only memories (ROM), random access read/write (RAM), and associative or content addressable memories (CAM).

The following table summarizes the functions and products available in the TTL/memory product line.

RANDOM ACCESS READ/WRITE MEMORIES (RAM)

16 BIT "~ 16 WORD X 1BIT COINCIDENT SELECT 18 ns 93433
16 BIT 16 WORD X 1 BIT COINCIDENT SELECT 18 ns 93407
64 BIT 16 WORD X 4 BIT LINEAR SELECT 22 ns 93435
64 BIT 16 WORD X 4 BIT FULL DECODE 40 ns 93403
256 BIT » 256 WORD X 1 BIT 3 OF 6 DECODE 70 ns 93400
256 BIT 256 WORD X 1 BIT FULL DECODE 40 ns 93410
1024 BIT 1024 WORD X 1 BIT FULL DECODE 80 ns 93415

READ ONLY MEMORIES (ROM)

256 BIT 32 WORD X 8 BIT FIELD PROGRAMMABLE 30 ns 93412
256 BIT 32 WORD X 8 BIT MASK PROGRAMMABLE 30 ns 93434
1024 BIT 256 WORD X 4 BIT MASK PROGRAMMABLE 50 ns 93406

ASSOCIATIVE/CONTENT ADDRESSABLE MEMORIES (CAM)
PROGRAMMABLE DECODERS

16 BIT . 4 WORD X 4 BIT ’ LINEAR SELECT 25 ns 93402
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TTL/MEMORY e

RAM

93407,93433 16-BIT RAM FULLY
DECODED(FORMERLY 5033/9033)

DESCRIPTION The 93407 and 93433 are 16-bit random access
read/write memories organized 16 word x 1-bit. The 93433 has
standard corner power supply pins, while the 93407 uses pins
4 and 10 for power supply.

The memory is arranged in an addressable 4 x 4 matrix, a
desired bit location being selected by raising the coincident
X-Y lines to logic “1” while holding non-selected address lines
at “0”. As many as four locations may be addressed simulta-
neously without destroying stored information. The outputs are
open collector and may be wire “OR-ed” for word expansion.

93435 64-BIT RAM | S
NON-DECODED(FORMERLY 9035)

DESCRIPTION The 93435 is a high speed 64-bit read/wrlte
memory designed for use in high-speed scratch pad memories.
It is a linear select 16 word by 4-bit array.

In addition to 16 address inputs, 4 data outputs, and 4 data
inputs, the 93435 has a chip select and a write enable. When
the chip select is high, a word may be addressed by a high on
one of the address inputs. Data is written into the addressed
word location only when the write enable is held low. While the
address is present, the outputs continuously show the contents
of the word selected.

| |
—x, Yo M
— )(1
:;2 93407/93433
3 MEMORY
—Yo 16Wx1B
—1Y3 SO Sy
? 9
PIN NAMES LOADING
Xo to X3 X Address Inputs 11 mAat2.1Vv
Yoto Y3 Y Address Inputs 11TmAat21V
Wo Write ‘0’ Input *1 UL
Wi Write ‘1’ Input *1 UL
S Data ‘0’ (Active Low) Output  120/40 mA at
— 0.45V
Si Data ‘1’ (Active Low) Output  120/40 mA at
0.45V
1 NOTE: Two versions are available
20 mA and 40 mA loL
* NOTE: 1.67 UL in high state

1 UL in low state

CHARACTERISTICS

| bbb &
—Jx,CS o2 lsWE
=)
! 93435
— MEMORY
b I 16Wx4B
=|
— |
—¥X15 00070503
PYRY
PIN NAMES LOADING
Xy to_)_(,5 Address (Active High) Inputs *1 UL
loto I3 Data (Active Low) Inputs *2 UL
cs Chip Select (Active High) Input 11 UL
WE Write Enable (Active Low) Input *1 UL
O to O3 Data (Active Low) Outputs 10 mA
at0.4Vv

* NOTE: 1.67 UL in high state
1 UL in low state

1 NOTE: Increases by 1 UL in low state for each address held
in high state.
1.6 mA in high state

CHARACTERISTICS

TYPICAL DELAYS Access Time 18 ns TYPICAL DELAYS Access Time 22 ns
Cycle Time 30 ns Cycle Time 30 ns
PACKAGE 14 Pin Dip (6A) or Flat Pack (3I) PACKAGE 36 Pin Dip (6P)
TYPICAL POWER TYPICAL POWER
DISSIPATION 250 mw DISSIPATION 500 mwW
WE I, 1 I, 1,
—q DATA BUFFERS
Xy X, X, X CS - - p -
Io| To| Li| Li| L] I;} Laf I3
Yo . - ] - - ] . . ] - 11 MEMORY CElvlC:IRCUIT xlo : :
s = ' B
, [ -
v * 4 s | ] aopress ] 16 x 4 BIT
o x_o x_o x_o osese {0 1} vsense | —] BUFFERS [ MEMORY CELL ARRAY
- = —
i 9 E
0 X 0 X 0 ] _— -
s B | | | | ¥ SELECT X15— 1 | l ] I
e b i OUTPUT BUFFERS
T N T 9
c_)0 61 62 63
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TTL/MEMORY ¢" RAM

93403 64-BIT RAM
(16 WORD x 4 BIT) FULLY DECODED(FORMERLY 4103)

DESCRIPTION The 93403 is a high speed 64-bit read/write ]
memory cell organized in 16 words of 4-bits. Internal decoding :

is employed with the 16 words selected through four address $ | l li !>
lines. A chip select input, read/write control line, and active low CS DoD1D2D3 WE
OR-tieable outputs are also provided.

0
x, 93403 MEMORY
x, 16W Xx4B

LL]]

X3
When the chip select input is low, a word can be selected
according to the code applied to the address inputs. Data on 00030203
the inputs is written into the addressed word location only when T T T ?
the write enable is held low. While the address is present, the )
outputs continuously show the contents of the word selected.
PIN NAMES LOADING
Uncommitted collector outputs are provided on the 93403 to Xoto X3 Address Inputs 1UL
allow maximum flexibility in output connections. In many appli- Do to D3 Data Inputs 1 UL
cations such as memory expansion, the outputs of many 93403's [} Chip Select (Active Low) Input 1UL
can be tied together. An external resistor of value R within the WE _ Write Enable (Active Low) Input 1UL
range specified below may be used. Oo to Os (Active Low) Outputs 10 mA
at0.4vVv
H E
5.1 e 21 CHARACTERISTICS
10 — F.0. (1.6) — =~ — N(0.1) 4 F.0. (0.06) TYPICAL DELAYS Access Time 40 ns
o Cycle Time 120 ns
Ris in ko _ PACKAGE 16 Pin Dip (7B)
N = number of wired-OR outputs TYPICAL POWER 400 mW
F.0. = number of TTuL loads driven DISSIPATION
WE Dy D, D, Dy
‘—o‘ DATA BUFFERS
cs - = = =
l Dy |Dg {Py Dy [Dy [Dy |D3 (D
Xp
XO 70
X,
X X,
DECODER ADDRESS 16 X 4 BIT
DRIVERS Xo DECODER MEMORY CELL ARRAY
Xy 72
X3
X3 X3

* # # *SENSEAMPLIFIERS

OUTPUT BUFFERS

T 1 1 7

0,6, O, O, O
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TTL/MEMORY ¢ RAM
93400/93400B 256-BIT RAM PARTIALLY DECODED
93401 MEMORY DECODER DRIVER(FORMERLY 4100/4101)

DESCRIPTION The 93400 is a medium speed 256 bit Read/ PIN NAMES
Write random access with partial decoding on chip. The mem- 93400
ory és.orga:iz?d |dn 256 w.orcll:)s bly onLe' bit. Th'ie memlcln'y .|s pﬁf;kf; X, .. X, X Address Inputs
aged in a 6 ead ceramic Dua I.n- ine package allowing hig Y,...Y, Y Address Inputs
density printed circuit board packing. The outputs have uncom- R/W Read/Write Control Input
mitted collectors which allow easy wire or memory expansion. 170 input/Output Line
93400
Ag. A BCD Data Input
OPERATION The 93400 uses a 3 of 6 code on the X and Y 0;... 04 6 Line Decoded Output
address inputs to decode the 16 internal X and Y lines. The E...E Enable Inputs
truth table is shown in the table below. A companion product,
Fhe 93401' blr}ary to 3 of 6 decoder driver, is cap.al':)le of convert- CHARACTERISTICS
ing a 4 bit binary address to the 3 of 6 code driving the X or Y 034
lines. Thus, a large memory store can be made with very. few A(?CESS TIME 70 ns
ki ded for the add line decoding and driving.
packages needed for The address 1 g ving POWER DISSIPATION 500 MW
PACKAGE 16 Pin DIP (7B)
93400B
The data input and output share a common Input/Output pin. ‘ACCESS TIME 100 ns
An uncommitted collector gate with an external pullup resistor POWER DISSIPATION 500 mW
should be used for the data input gate. A typical connection is PACKAGE 16 Pin DIP (7B)
shown in the application. To read, the Read/Write line is held 93401
“Low’”’; to write the Read/Write line is brought “High”. The col- DELAY TIME 20 ns
lectors of several 93400 can be wired-OR tied to provide word POWER DISSIPATION 400 mW
expansion. PACKAGE 16 Pin DIP (7B)
L]
—X Y,
—*x Y?—— Ao Ay A2 Az
— X Yo Eo
—x: 93400 Yi_ §‘§$ 93401
X4 T4 0g 07 003 04 0
93400 BLOCK DIAGRAM
- X
D
X £ 93400
ADDRESS § 16 BIT X 16 BIT MEMORY ARRAY
i
R
I————— 16 PRESENSE AMPLIFIERS
Y DECODERS
READ WRITE DATA Y ADDRESS LINES
CONTROL  INPUT/OUTPUT
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TTL/MEMORY ¢ RAM

93410 256-BIT RAM (256 WORD x 1 BIT)
FULLY DECODED(FORMERLY 4110)

DESCRIPTION The 93410 is a high speed 256-bit read/write
random access memory with full decoding on chip
ory, organized 256 words x 1 bit, is designed f
buffer and distributed main memory applications.

The device has three chip select lines. T
LOW and the third active HIGH for maxi
In a small system (up to 1K words), the
used to decode two address bits, for
a single NAND gate required. In larger
LOW chip selects can be drawn fro
dent select scheme. The active HIG
as an output strobe.

are active
gic flexibility.
elects can be
tion” with only
, the two active
oders in a coinci-

elect could be used

The 93410 is designed with &
permit “OR-ties” for ease of

itted collector outputs to
expansion.

~< O
o »
[=]
S
=
™

X

X2

R
——X7 - Dout

PIN NAMES LOADING CHARACTERISTICS
CS,,C5,,Cs,  Chip Select 0.5UL CHIP SELECT Access Time 20 ns
Xo-X;5,Yo-Y, 0.5UL ADDRESS Access Time 40 ns
D 0.5 UL PACKAGE 16 Pin Dip (7B)
Doyr , 10 UL TYPICAL POWER
WE _Write Enable 0.5 UL DISSIPATION 500 mW
Cs7 €52 CT
X0 0— ——4 CHIP SELECT DECODE
Xyo—— 10fF 16 WORD 16 X 16
X2 O——{% DECODE : DRIVER MEMORY ARRAY
X3 0—— '
DATA OUTPUT D
——o UouT

SENSE AMPLIFIER

BUFFER

10F 16 Y DECODE

Lo

Yo Y1 Yo Y3

DATA INPUT BUFFER f——0 DiN

WRITE ENABLE

BUFFER
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TTL/MEMORY RAM

93415
1024-BIT RAM (1024 WORD x 1 BIT) FULLY DECODED

DESCRIPTION The 93415 is a high speed TTL Read/Write
Random Access Memory with full decoding on chip, utilizi
ISOPLANAR technology. The memory is organized as 1024 w
x 1 bit, and is designed for high speed mainframe applic
The 93415 is designed with uncommitted collector outp
permit ‘OR-ties’ for ease of memory expansion. i

|| |

Din CS WE

X0
X
X2 93415 Dy, —
X3

X4
Yo Y5 Y2 Yz Yg

| 1111

This is advance information on a new product in d
Specifications are subject to change without notic

LOADING CHARACTERISTICS

PIN NAMES
CS Chip Select 0.25 U.L.
X0-X4 Address Inputs 0.25 U.L. TYPICAL READ ACCESS TIME )
Y0-Y4 Address Inputs 0.25 U.L. ADDRESS TO DATA OUT <100 ns
D, Data Input 0.25 U.L. CHIP SELECT TO DATA OUT <50ns
Dot Data Output 10 U.L. TYPICAL POWER 0.5 mW/Bit
WE Write Enable 0.25 U.L. PACKAGE 16 Pin DIP (7B)
XO — Do
Xy —
Xp — WORD 32 X 32
« DECODER DRIVER MEMORY ARRAY
3 —
X4 —
™
o o— cs
W
SENSE AMPS ' e
8 WRITE DRIVER N
4& WE
G
"Y' ADDRESS ON
DECODER .
| R ‘
YO Y Y2 Y3 Y4
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TTL/MEMORY ¢ ROM

93412, 93434 256-BIT ROM

(32WORD x 8 BIT) FORMERLY 9034

DESCRIPTION The 93412 and 93434 are 256-bit read only
memories organized 32 word x 8-bit. The words are selected
through 5 address lines. The 8 outputs of the words are un-
committed collectors to allow wire-OR memory expansion. An
Enable input is provided for additional decoding flexibility.

The 93412 is a field programmable device intended for rapid
turnaround of prototype units. The 93434 requires a separate
metal mask for each customer code but is more economical in
high volume.

93406 1024-BIT ROM
(256 WORD x4 BIT)FORMERLY 4106

DESCRIPTION The 93406 is a 1024-bit, Read-Only-Memory.
The Memory is organized as 256 words of 4 bits each. The
words are selected through 8 address inputs. The 4 outputs
have uncommitted collectors which may be wired-OR with out-
puts of other ROM’s to expand the word size. Programmable
enable inputs provide additional decoding flexibility.

The contents of the memory and the enable are permanently
mask programmed on customer request.

L]
XX,

93412 /93434
32w X 8B

0p 01 090304050607

| |

X ¢S50 €St
X7

X2

X3 93406
X4 1024-BIT ROM
X5

X6

X7090; 0Op 03

TI000000 TYTy
PIN NAMES LOADING PIN NAMES LOADING
)E(O toXs Address \nbuts oon X,to X, Address Inputs 0.5 UL
S oD A"a? e (LAC“VS Low) Input ! CS,, CS, Chip Select Inputs 0.5UL
o to O7 (Active Low) Outputs a:g TC O, to O, Data Outputs 10 UL
* NOTE: 1.67 UL in high state
1 UL in low state
CHARACTERISTICS CHARACTERISTICS
TYPICAL DELAY Access Time 50 ns
PACKAGE 16 Pin Dip (7B) ADDRESS TO OUTPUT <50 ns
TYPICAL POWER CHIP SELECT TO OUTPUT <50 ns
DISSIPATION 400 mwW PACKAGE 16 Pin Dip (7B)
WORD
_ 0
E Xo X; X, Xz X4 X0 — —] ' ' !
S I v B = I =
ADDRESS BUFFERS . _% E é ' I !
X) 0— x?] — —] I | |
X FAF X X - - 120 0 B o2 B 32X 32
Xol Xo Xaf X1| Xaf Xz Xal Xf Xs| X4 Xo o— e [Xe] o 2 Er= I procrAMMED |
- 2UTERS T | oEcone = orivers = | DIODE ARRAY |
ADDRESS DECODER X3 0 X3 | — — | | i
- — X —] —]
------------ wo R H = | ! |
—] — | ] |
worosU TN ¢+ v v ]
32 x 8 BIT X =
PROGRAMMABLE ARRAY 50 mput ] 108 8701 | 8701 | 8701 | 8701
X6 o————{aurrersf—] oecooe =] muLTIPLEXERS | MULTIPLEXERS
X7 O——m — —3 I l
] | | I
! outeur bivers |
OUTPUT BUFFERS I I I
0, o, 6, 0, o, O; 0Oz O, 8o o———— ENABLE l l l l
¢, o DECODE s S = 2
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TTL/MEMORY

e CAM

93402 16-BIT CAM (4 WORD x 4 BIT)
CONTENT ADDRESSABLE/ASSOCIATIVE MEMORY(FORMERLY 4102)

DESCRIPTION The 93402 is a four word by four bit read/write
associative memory. Word selection is accomplished by four
active low linear select address lines. Individual bit enable lines
are provided so that individual bits can be written into and
matched.

When an address is present, the outputs will continuously show
the contents of the word selected. If more than one word is se-
lected, the output will be the ‘“OR” combination of the stored
information. Writing is accomplished by addressing the desired
word or words and holding the write enable line low.

Each data input has a corresponding active low enable. Data on
an input will be ignored while writing and matching, if the cor-
responding bit enable is not activated.

Data stored in the memory can be compared with the data on
enabled inputs. If the word on the inputs matches a stored word,
then the match output for that word will go high.

Uncommitted collecter outputs are provided on the 93402 to allow
maximum flexibility in output connections. In many applications
such as memory expansion, the outputs of many 93402’s can be
tied together. An external pullup resistor of value R within the
range specified below may be used.

5.1
10-F.0. (L) =
Ris in kQ
N = number of wired-OR outputs

F.0. = number of TTuL loads driven

2.1

R N(0.1) + F.0. (0.06)

IA

Lh48 bbb

Do D1D2D3 EgE1E2E3
~OfWE
93402 Mylo-
—OfX, ASSOCIATIVE Mo}—
—olx; MEMORY  m;|—
—ofx, %Wxae M}
—O)x3 Map—
0001 0203

PIN NAMES
Z(o to Za

Do to D3
Eoto E3

WE

Mo to M3

Mo
50 to 63

Address (Active Low) Inputs
Data (Active Low) Inputs

Bit Enable (Active Low) Inputs
Write Enable (Active Low) Input
Match (Active High) Outputs

First Match (Active Low) Output

Data (Active Low) Outputs

CHARACTERISTICS

TYPICAL DELAYS Access Time 25 ns

PACKAGE

TYPICAL POWER

DISSIPATION

Cycle Time 35ns
Match Time 25 ns

24 Pin Dip (6N)

500 mW

LOADING

1UL

1 UL
1.5 UL
1.5 UL
10 mA
at 0.4V
10 mA
at04Vv
10 mA
at04Vv

] l l B
Bpe (

, [ LU UL UL
_ IE5:1:> . 11 I
Po T T I 1 T
- = - = 5
Ef———— — 1

Isstli T

5, I i i i
>[I ] HTH D
m—ﬁf;i:>H T T T SO
E3 = — u B ] 63

b m

Xo ¥, My X M, Xz‘"'z X3 My
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TTL/INTERFACE

INTRODUCTION The 9600 TTL/Interface family includes a wide range of special purpose circuits such as monostable multivibrators,
line drivers and receivers, lamp drivers, relay drivers, TTL to MOS and MOS to TTL translators and core memory sense amplifiers.
The following table summarizes the functions and circuits presently available in the 9600 series TTL/Interface product line.

PULSE SHAPERS

9600 Retriggerable, Resettable Monostable Multivibrator (One-Shot)

9601 Retriggerable Monostable Multivibrator (One-Shot)

9602 Dual Retriggerable, Resettable Multivibrator (One-Shot)
DRIVERS

9644 Dual High-Voltage, High Current Driver

LINE DRIVERS/RECEIVERS

9614 Dual Differential Line Driver

9615 Dual Differential Line Receiver

9616 Triple EIA Line Driver

9617 Triple EIA Line Receiver

9620 Dual Differential Line Receiver

92621 Dual Line Driver

9622 Dual Line Receiver
TRANSLATORS

9624 Dual TTL to MOS Interface Element

9625 Dual MOS to TTL Interface Element

SENSE AMPLIFIERS

9664/7524 Two Channel Core Memory Sense Amplifier
9665/7525 Two Channel Core Memory Sense Amplifier
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TTL/INTERFACE e PULSE SHAPERS ¢ DRIVERS

9600,9601,9602 MONOSTABLE
MULTIVIBRATORS (1-SHOTS)

DESCRIPTION The 9600, 9601 and 9602 are DC level sensitive
retriggerable monostable multivibrators which provide an output
pulse whose duration and accuracy is a function of external
timing components.

The inputs are D.C. coupled making triggering independent of
input transition times, If the input signal is applied to an active
high input, triggering will occur on the rising edge of the wave-
form. By applying the input signal to an active low input, trig-
gering will occur on the falling edge of the waveform.

The input conditions to be satisfied for triggering are indicated
by the external logic symbols.

Each time the input conditions for triggering are met, the external
capacitor is discharged and a new cycle is started. Successive
inputs with a period shorter than the delay time retrigger the
monostable resulting in a continuous true_output. Retriggering
may be inhibited by tying the negation (Q) output back to an
active level low input.

The 9600 and 9602 have active low reset inputs (CD) which allow
the one shot to be reset.

NOTE: Refer to Data Sheet for Output Pulse width versus R« and

Cx.
CHARACTERISTICS
PACKAGE 9600, 9601 14 Pin Dip (6A)
or Flat Pack (3I)
9602 16 Pin Dip (7B)
or Flat Pack (4L)
TYPICAL POWER DISSIPA-
TION PER ONE SHOT 125 mW
PULSE WIDTH RANGE 50 ns to oo
EXT. RESISTOR RANGE 5KQ to 50KQ

EXT. CAPACITOR RANGE
TYPICAL DELAYS
LOADING
APPLICATIONS

0 to any practical value
Trigger Input to Q 25 ns
Input 1 UL Qutput 6 UL
See Application Note 173

9600 S T
Retriggerable, 11{13}‘“'_%0
Resettable oF—
% o
0/s
co o—
9601 o

Retriggerable

Ry
v
1 1 cc

Q—
9601
o/s

9602 Dual o o

Retriggerable, IF ZRX veo 15{‘ lﬂx vee
Resettable of—

pe3

9602

0781 0/82
cp Qpo—— Cp Ob—
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9644 DUAL HIGH-VOLTAGE,
HIGH-CURRENT DRIVER

DESCRIPTION The 9644 is a Dual 4-Input NAND Gate whose
output can sink 500 mA in the low state, and maintain 30 volts
in the high state. The outputs are uncommitted collectors in a
Darlington configuration which have typical saturation voltages
of 0.8 volts at low currents and 1.2 volts at 500 mA. The inputs
are TT uL Compatible and feature input clamp diodes. The input
fan-in requirement is typically %2 a normal DTuL Unit Load. An
input strobe common to both gates is provided, and an expander
input node on each gate is available for input diode expansion.
Separate ground pins are provided for each gate to minimize
ground pin offset voltages at high current levels.

CHARACTERISTICS

PROPAGATION DELAY 50 ns
OUTPUT CURRENT 500 mA
OUTPUT VOLTAGE 30V
POWER DISSIPATION 30 mW/Gate
PACKAGE 16 Pin DIP (78B)
INPUT
DIODE
EXPANDER
INPUTS :
|
COMMON =
STROBE ~ —%
INPUT
INPUTS ,LZ:E j"_
S
INPUT L
DIODE =
EXPANDER




TTL/INTERFACE ¢ LINE DRIVERS/RECEIVERS

9614 DUAL
DIFFERENTIAL LINE DRIVER

DESCRIPTION The 9614 is a TTuL compatible Dual Differential
Line Driver. It is designed to drive transmission lines either dif-
ferentially or single-ended, back-matched or terminated. The
outputs are similar to TTul, with the active pull-up and the puli-
down split and brought out to adjacent pins. This allows multi-
plex operation (Wired-OR) at the driving site in either the single-
ended mode via the uncommitted collector, or in the differential
mode by use of the active pull-ups on one side and the un-
committed collectors on the other . The active pull-up is short
circuit protected and offers a low output impedance to allow
back - matching. The two pairs of outputs are complementary
providing “NAND” and “AND” functions of the inputs adding
greater flexibility. The input and output levels are TTulL com-
patible with clamp diodes provided at both input and output to
handle line transients.

CHARACTERISTICS

PROPAGATION DELAY
POWER DISSIPATION

16 ns
87 mW/Driver

9615 DUAL
DIFFERENTIAL LINE RECEIVER

DESCRIPTION The 9615 is a dual differential line receiver de-
signed to receive differential digital data from transmission lines
and operate over the military and industrial temperature ranges
using a single 5 volt supply. It can receive =500 mV of differen-
tial data in the presence of high level (x15V) common mode
voltages and deliver undisturbed TTuL logic to the output.

The response time can be controlled by use of an external ca-
pacitor. A strobe is provided along with a 130 @ terminating
resistor (at the inputs). The output has an uncommitted collector
with an active pull-up available on an adjacent pin.

CHARACTERISTICS
COMMON MODE VOLTAGE *175V
DIFFERENTIAL INPUT THRESHOLD 80 mv

POWER DISSIPATION 75 mW/Line Receiver

PACKAGE 16 Pin DIP (7B) or PACKAGE 16 Pin DIP (7B) or
Flat Pak (4L) Flat Pak (4L)
INVERTING
PULL-UP QUTPUT
5 INVERTING STROBE ACTIVE
PULL-DOWN OUTPUT PULL-UP
1 NON-INVERTING
INPUTS . PULL-UP QUTPUT —-IN QUTPUT
> NON-INVERTING +IN
PULL-DOWN OUTPUT
1304 RESPONSE CONTROL
INVERTING 13200 RESPONSE CONTROL ACTIVE
PULL-UP OUTPUT I PULL-UP
INVERTING +IN
PULL-DOWN OUTPUT ~IN o———rrf OUTPUT

NON-INVERTING
PULL-UP QUTPUT
NON-INVERTING
PULL-DOWN OUTPUT

INPUTS

STROBE
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TTL/INTERFACE e LINE DRIVERS/RECEIVERS

9616 TRIPLE EIA RS232C
LINE DRIVER

DESCRIPTION The 9616 is a triple line driver which meets the

requirements of EIA Specification RS232C. The three indepen-
dent line drivers feature single ended inputs and outputs, a
response control receiving only, a single capac
voltage protection up to =25 volts as defined
The 9616 operates from +12V and —12V pg
is designed for use in industrial and mili
tions applications.

PIN NAMES

IN,, IN,, IN, Data inputs

OouT,, OUT,, OUT, Data Output

RC, RC,, RC, Response put

CHARACTERISTICS

OUTPUT VOLTAGE

PROPAGATION DELAY
POWER DISSIPATION
PACKAGE
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9617 TRIPLE EIA RS232C
LINE RECEIVER

DESCRIPTION The 9617 is a triple line receiver which meets
the requirements of EIA Specification RS232C. The three inde-
pendent line receivers feature single ended inputs and outputs,
a frequency response control input and selection g
control which provides a predetermined output
connect, line short, or driver power off condit
erates from +12V and —12'V power suppli
for use in industrial data communications a

PIN NAMES

IN,, IN,, IN, Data Inputs
OuT,, OUT,, OUT, Data Outpu
RC,, RC,, RC, Response
FS,, FS, Fail Safe

CHARACTERISTICS

INPUT VOLTAGE RANGE
PROPAGATION. DELAY
POWER DISSIPATION
PACKAGE

s
W/Receiver
A Pin DIP and Flat Pak

OUTPUT
1
RC)
INo OUTPUT
2
RC»
FS3
INs OUTPUT
3
RCz




TTL/INTERFACE ¢ LINE DRIVERS/RECEIVERS

9620 DUAL DIFFERENTIAL
LINE RECEIVER

DESCRIPTION The 9620 is a dual differential line receiver de-
signed to receive differential digital data from transmission lines
and operate over the military and industrial temperature ranges.
It can receive =500 mV of differential data in the presence of
high level (x15V) common mode voltages and deliver undis-
turbed 'TTuL logic to the output. In addition to line reception
the 9620 can perform many functions, a few of which are pre-
sented in the applications section. It can interface with nearly
all input logic levels including CML, CTuk, HLLDTuL, RTuL and
TTL. HLLDTwL logic can be provided by tying the output to
Veep(+12 V) through a resistor. The outputs can also be wire-
OR’ed. The 9620 offers the advantages of logic compatible
voltages (+5V, +12 V), TTL output characteristics, and a flexible
input array with a high common mode range. The direct inputs
are provided in addition to the attenuated inputs (normally used)

9621 DUAL
LINE DRIVER

DESCRIPTION The 9621 was designed to drive transmission
lines in either a differential or a single-ended mode. Output
clamp diodes and back-matching resistors for 130 Q twisted pair
are provided. The output has the capability of driving high capa-
citance loads. It can typically switch >200 mA during transients.

CHARACTERISTICS
CLAMPED OUTPUT VOLTAGE
PROPAGATION DELAY
POWER DISSIPATION

6.0V
11 ns
95 mW/Driver

to allow the input attenuation and response time to be changed PACKAGE 14 Pin DIP (6A) or
by use of external components. Flat Pak (3I) ‘
PIN NAMES
At,BY, A", B~ Inputs
Ayt Byt Ay, By” Direct Inputs
OUT,, OUT, Data Outputs
CHARACTERISTICS
COMMON MODE VOLTAGE +17.5V
DIFFERENTIAL INPUT THRESHOLD 120 mV
POWER DISSIPATION 120 mW/Recover
PACKAGE 14 Pin DIP (6A) or
Flat Pak (31)
DIRECT INPUT Ap+
INPUT A+ OUTPUT
CINPUT A- A INPUTS ouT 1
DIRECT INPUT Ay~ TERMINATING
+ INPUT DIODE RESISTOR
DIRECT INPUT Bp EXTENDER
INPUT B+ OUTPUT
INPUT B— 5 INPUTS—l: ouT 2
DIRECT INPUT By~ TERMINATING
RESISTOR

77




TTL/INTERFACE e LINE DRIVERS/RECEIVERS ® TRANSLATORS

9622 DUAL
LINE RECEIVER

DESCRIPTION The 9622 is a dual line receiver designed to
discriminate a worst case logic swing of 2 volts from a + 10 volt
common mode noise signal or ground shift. A 1.5 volt threshoid
is built into the differential amplifier to offer a TTL compatible
threshold voltage and maximum noise immunity. The offset is
obtained by use of current sources and matched resistors and
varies only = 5% (75 mV) over the military and industrial tem-
perature ranges.

The 9622 allows the choice of output states with the inputs open
without affecting circuit performance by use of S3. A 130 Q
terminating resistor is provided at the input of the each line
receiver. An enable is also provided for each line receiver. The
output is TTL compatible. The output high level can be increased
to +12 V by tying it to a positive supply through a resistor. The
outputs can be wire-OR’ed.

CHARACTERISTICS

COMMON MODE VOLTAGE
DIFFERENTIAL INPUT THRESHOLD
POWER DISSIPATION

PACKAGE

+12V

15V

150 mW/Line Receiver
14 Lead DIP (6A) or
Flat Pak (3I)

ENABLE

: OUTPUT
1

[

INPUTS
TERMINATING I

RESISTOR

DIFFERENTIAL {—
+

TERMINATING
RESISTOR

DIFFERENTIAL {*‘ — 1R

INPUTS

OUTPUT
2

ENABLE

9624 DUAL TTL TO MOS
INTERFACE ELEMENT

DESCRIPTION The 9624 is a dual two-input TTuL compatible
interface gate specifically designed to drive MOS. The output
swing is adjustable and will allow it to be used as a data driver,
clock driver or discrete MOS driver. It has an active output for
driving medium capacitive loads.

CHARACTERISTICS

PROPAGATION DELAY 120 ns
POWER DISSIPATION 30 mW/Gate
PACKAGE 14 Pin DIP (6A) or
Flat Pak (31)
Vee
it
TAP
3 ska S 15k 5009
GND
1
INT 10k T
EI 7%
o— | ouT 1
we |/
vAvAv N
Y, 9624 $3k0
)
Vop
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TTL/INTERFACE e TRANSLATORS e SENSE AMPLIFIERS

9625 DUAL MOS TO TTL
INTERFACE ELEMENT

DESCRIPTION The 9625 is a dual MOS to TTulL level converter.
It is' designed to convert standard negative MOS logic levels to
TTuL levels. The 9625 features a high input impedance which
allows preservation of the driving MOS logic level.

CHARACTERISTICS

PROPAGATION DELAY 73 ns

POWER DISSIPATION 25 mW/Gate

PACKAGE 14 Pin DIP (6A) or
Flat Pak (31)

9664/7524 + 9665/7525 CORE
MEMORY SENSE AMPLIFIERS

DESCRIPTION The 9664 and 9665 are two channel core mem-
ory sense amplifiers constructed on a silicon chip using the
patented Fairchild Planar® epitaxial process. They can be used
for small (1k to 8k words) memories as well as larger memory
systems. These devices are suitable for small core sizes facili-
tating very fast memory cycle times. The 9664 and 9665 feature
tight threshold accuracy, fast response time, independent strobe
selection and are intended to be pin for pin replacements for the
7524 and 7525. Unit to unit variations are minimized so that
individual adjustments of the threshold and strobe timing are
unnecessary. The 9664 and 9665 are identical except for the
guaranteed threshold accuracy (£4 mV for the 9664 and +7 mV
for the 9665).

CHARACTERISTICS

THROUGH DELAY 30 ns
THRESHOLD UNCERTAINTY x2mV
POWER DISSIPATION 175 mW Total

PACKAGE 16 Lead DIP (7B)

STROBE A

O

INPUT A OUTPUT A

INPUT B

o OUTPUT B

STROBE B
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- PACKAGING SECTION

TTL PACKAGE DRAWINGS

in accordance with
JEDEC (T0-86) outline
14 Lead Cerpak

All dimensions 1n inches,

Leads are goid-plated kovar.

Package weight is 0,26 gram,

38 is used for larger die, the outline
dimensions are the same as 31,

3’

16 Lead BeO Cerpak 4L
1. 16
050
| e— —173
[ — —
—] —
[N — —
8 9
T
350
250 3%
090

NOTES:

Al dimensions in inches.
Leads are gold-plated kovar.
Package weight is 0.4 gram.

24 Lead BeO Cerpak ‘4M

050

w

i IS¢ ) e—

B B e— ] Cm———
=3 22
mmm———— 4 21 ey
PRSIy P ———
[ loE=—— g0
p—— 7| SsmsImemo—

019 ] 8 17—

015 9 16 f————

TP, —//————=10 L —
[S— 1 ===
=12 13—
‘_“.350 ; __I

250 250

006 395 i
004 365

NOTES:

All dimensions in inches.
Leads are gold-plated kovar,
Packaae weight is 0.8 gram.

in accordance with
JEDEC (TO-116) outline
14 Lead Dual In-line

- NRT
AANANDNANANN

zI; 025 R

205 € nom

All dimensions in inches,

Leads are intended for insertion in hole rows on ,300" centers.

They are purposely shipped with "positive" misafignment to facilitate Insertion,
Board-drilling dimensions should equal your practice for .020 inch dlameter lead.
Hermetically sealed alumina ceramic package.

Leads are tin-plated kovar.

Package weight is 2.0 grams.

011
009

6A

16 Lead SSI Dual In-line 6B

78
=
I‘;AH\H\/\H\H\/}
1

7 025 R
§.§. & Nom.

‘0a5
310
T 20
ol I |
| Piane 009
: gm0
165 110 037+ 020 375
100 00 7 LT ~now

T store
e WIDTH

All dimensions in inches,

Leads are intended for insertion in hole rows on 300" centers.

They are purposely shipped with "positive" misalignment to facilitate Insertion,
Boarddrilling dimensions should equal your practice for .020 inch diameter lead,
Leads are tin-plated kovar.

Package weight s 2.0 grams.

Hevmgtlcally sealed alumina ceramic package.

*The :gg dimension. does not apply to the corner leads.

24 Lead Dual In-line 6N

1,280
1235

PAYAYATATAYAYAYATAVATAYAY
1211109876 54321

1314151617181920 21222324

e—.600.
185 ANOM-
40 y

I THLL L imigu l . |

011

750
MAX.

NOTES:

All dimensions in inches.

Leads are intended for insertion in hole rows on 600" centers,

They are purposely shipped with "positive" misalignment to facilitate insertion,
Leads are tin-plated kovar.

Package weight is 6.5 grams,

36 Lead MSI Dual In-line

P 1.880

] 1.835

6P

Similar* to 7A
JEDEC (TO-1i6) outline
14 Lead MSI Dual In-line

785

755
H}A(’HAH\H\A
1

16 Lead MSI Dual In-line 7B

o

785,
755

I;H\H\ﬁh(\f\i]

|_.025 R Nom. 2 .025R 291 Q5 R
65 NOM. 265 NOM.
8 14
100 W va AYAAY AV A
- 065
‘075 045 310
B '
195 . "_ T
i \ s 219 .
i ’,"**, ,!!!’ l!“ T ‘
Plane | -r 1T
-1a0 110 037 __”__.ozo 030 |__~.745____l o h
108~ 29 e o 920 Rer. s 168 08 .ozo4|__, . ._.1

. 110 | 095 375
(NON ACCUMULATIVE) - STANGOFF 400 590 027 016 060 oM
TYP. STANDOFF
WIDTH
NOTES:
Alt dimensions In inches. NOTES:

NOTES:

All dimensions in inches.

Leads are intended for insertion in hole rows on .600" centers.

They are purposely shipped with “positive misalignment to facilitate insertion.
Leads are tin-plated kovar.

Package weight is 14.3 grams.

Leads are intended for insertion in hole rows on 300" centers.
They are purposely shipped with *positive’” misalignment to facilitate insertion.
Board-drilling dimensions should equal your practice for a conventional
.020 inch diameter lead.
Hermetically sealed alumina ceramic package.
Leads are tin-plated kovar.
Package weight is 2.2 grams.
* Similar to JEDEC TO-116 except for package width.

All dimensions in inches.

Lead are intended for insertion in hole rows on ,300" centers,

They are purposely shipped with “positive" misatignment to facllitate insertion.
Board-drilling dimensions should equal your practice for ,020 Inch dlameter lead,
Hermetically sealed alumina ceramic package,

Leads are tin-plated kovar.

Package weight is 2.2 grams.

* The .07 dimension does not apply to the corner lesds,
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LOADING CHARTS

INTRODUCTION The optimum design of a data processing system should take into account the difference in speed requirements for
various parts of the system. It may be advantageous to mix high-speed, standard, and low-power TTL devices in the same system in
order to minimize cost and power consumption and increase performance. For this reason, all devices in the Fairchild TTL family are
completely compatible in supply voltage, logic input and output voltages and noise margins.

Still, there are some variations in input and output loading characteristics of high-speed, standard and low-power TTL circuits. These
differences must be considered when mixing circuits in a system. The following tables list the input and output loading factors for
each device in the Fairchild TTL family. ‘

These loading tables are normalized around the standard TTL family. The input and output loads of the standard TTL circuits are
given a numerical value of 1, and all other devices are defined in relation to the standard circuits.

The devices within any particular family are generally designed to drive up to 10 similar circuits. For example, a 9N or 9300-series
device can drive up to 10 similar devices; however, a 9N-series device will drive only eight 9H-series circuits. A 9L or 93L-series circuit
will drive up to 10 9L or 93L circuits, but will drive only two 9N or 9H-series devices."

The table below shows the actual and normalized relationship between the thrée TTL families.

SERIES SERIES SERIES
9000 9H/54H, 74H oL
9N/54, 74 93H 93L
9300/54, 74
Max Input “O” Gurrent 1.6 mA 2.0 mA 0.40 mA
Normalized Fan In 1 1.25 0.25
Max: Output “O” Current 16 mA 20 mA 4.0 mA
Normalized Fan Out 10 12,5 2.5
TTL/SSI 9000 SERIES ‘
DEVICE NORMALIZED | NORMALIZED DEVICE NORMALIZED | NORMALIZED
TYPE - TERMINAL INPUT OUTPUT TYPE TERMINAL INPUT OUTPUT
FACTOR FACTOR FACTOR FACTOR
9000 J, K, C; Inputs 1.0 9005 Any Input 1.5
JK Input 20 Any Output 10.0
S, Cp 2.7
9006 Any Input 1.5
Output: 10.0
utputs Any Output N/A
9001 J, K, CP Inputs 1.0 92007 Any Input 1.0
JK Input 2.0 Any Output 10.0
Sy, Cp 2.7
Outputs 10.0 9008 Any Input 1.5
Any Output 10.0
9002 Any Input 1.0
Any Output 10.0 9009 Any lnpu‘! 2.0
Any Output 30.0
9003 Any Input 1.0
An: Ol?tput 100 9012 | Anylnput 1.0
o Any Output 0.C.
9004 Any Input 1.0 9014 Any Input: .- 1.5
Any Output 10.0 Any Output 10.0
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TTL/SSI 9000 SERIES

LOADING CHARTS

TTL/SS! 9N/54, 74 SERIES

DEVICE NORMALIZED | NORMALIZED DEVICE NORMALIZED | NORMALIZED
TYPE TERMINAL INPUT OUTPUT TYPE TERMINAL INPUT OUTPUT
FACTOR FACTOR FACTOR FACTOR
9015 Any Input 1.0 IN10/ Any Input 1.0
Any Output 10.0 7410,
5410 Any Output 10.0
9016 Any Input 1.0
Any Output 10.0 ON11/ Any Input 1.0
7411,
9017 Any Input 1.0 5411 Any Output 10.0
Any Output 0O.C.
9N20/ Any Input 1.0
9020 J, K Inputs 1.0 7420,
C; Input 2.0 5420 Any Output 10.0
Cp, Inputs 2.7
JK Input 4.0 9N30/ Any Input 1.0
Outputs 10.0 7430,
5430 Any Output 10.0
9022 J, K Inputs 1.0
C, Iﬁput 2.0 9N40/ Any Input 1.0
5, Cp Inputs 2.7 7440,
JK Input 4.0 5440 Any Output 30.0
Outputs 10.0
— 9IN50/ A, B, G, or D Input 1.0
9024 J, Klnputs 1.0 7450, X and X Input N/A
9,,, Sy Inputs 2.0 5450 Any Output 10.0
Cp Input 3.0
Outputs 10.0 9N51/ Any Input 1.0
7451,
5451 Any Output 10.0
TTL/SSI 9N/54, 74 SERIES ny Lulp
DEVICE NORMALIZED | NORMALIZED ON53/ A,B,C,D,E,F,G 1.0
TYPE TERMINAL INPUT OUTPUT 7453, ang H Input
FACTOR FACTOR 5453 | XorXInput N/A
9N0O/ | Any Input 1.0 Output 100
7400,
5400 Any Output 10.0 9N54/ Any Input 1.0
7454,
ONO1/ Any Input 1.0 5454 Any Output 10.0
7401,
5401 Any Output o.C. 9N60/ | Any Input 1.0
7460, _
ONO2/ Any Input 1.0 5460 X or X Output N/A
7402,
5402 Any Output 10.0 9N70/ Jiydy, 3%, K, Ky, K* 1.0
7470, Inputs
5470 Clock Input 1.0
9N03/ Any Input 1.0 Preset or Clear Input 2.0
7403, Q or Q Output 10.0
5403 Any Output 0.C. P ’
9N04/ | Any Input 1.0 ON72/ | ), dy 4y, Ky, Ky, K 1.0
7404 7472, Inputs
' 5472 Clock Input 2.0
5404 Any Output 100 Presetor Clear Inputs 2.0
Q or Q Qutput 10.0
9NO05/ Any Input 1.0 :
7405 ‘
' 9N73/ Jor K Input 1.0
5405 | Any Output o.C. 7473, | Clock Input 2.0
5473 Clear Input 2.0
9NO8/ |  Any Input 1.0 Q or Q Output 10.0
7408,
5408 Any Output 10.0




TTL/SSI 9N/54, 74 SERIES

LOADING CHARTS

TTL/SSI 9H SERIES

DEVICE NORMALIZED | NORMALIZED DEVICE NORMALIZED { NORMALIZED
TYPE TERMINAL INPUT OUTPUT - TYPE TERMINAL INPUT OUTPUT
) o . FACTOR FACTOR FACTOR FACTOR
9N74/ | D Input 1.0 3':30/ Any Input 1.25
7474, Clock Input 2.0 54H°°’ A i
5474 Preset Input 2.0 00 ny Output 5
Cleaunput 3.0 9HO01/ Any Input 1.25
Q or Q Output 10.0 74HO01,
54H01 Any Output O.C.
ON76/ J or K Input 1.0 9H04/ Any Input 1.25
7476, Clock Input 20 . 74H04,
5476 Clear Input 20 54H04 Any Output 12.5
Preset Input 2.0
= 9H05/ Any Input 1.25
Q or Q Output 10.0 74H05 ny inpu
54H05 Any Output O.C.
9NB6/ Any Input 1.0 9H10/ Any Input 1.25.
7486,
5486 Any O 1 74H10,
ny Output 0.0 54H10 | Any Output 12,5
9H20/ Any Input 1.25
74H20,
TTL/SSI 9L SERIES 54H20 Any Output 125
DEVICE NORMALIZED { NORMALIZED 9H30/ Any Input 1.25
TYPE TERMINAL INPUT OUTPUT 74H30,
FACTOR FACTOR 54H30 Any Output 12.5
9L00 Any Input 0.25 9H40/ Any Input 1.25
Any Output 2.5 74H40,
54H40 Any Output 37.5
oL04 Any Input 0.25 9H72/ Jdy J5 K Ky K 1.25
Any Output 25 74H72, Inputs
' 54H72 Preset or‘Clear Inputs 2,50
— Clock Input 1.25
9L24 J, KlInputs 0.25 Q or Q Output 12,5
Cp, Sp ! .
e nputs 0.50 9H73/ | J, K, or Clock Input 1.25
o Input 0.75
Outputs 25 74H73, Clear Input 2.50
54H73 Q or Q Output 125
9H76/ J, K, or Clock Input 1.25
9L54 Any Input 0.25 P
A:z Cr;fl)t‘:)ut 25 74H76, Clear or Preset Input 2.50
) 54H76 Q or Q Output 12.5
TTL/MSI 93/54, 74 SERIES
DEVICE NORMALIZED | NORMALIZED DEVICE NORMALIZED | NORMALIZED
TYPE TERMINAL INPUT OUTPUT TYPE TERMINAL INPUT OUTPUT
FACTOR FACTOR FACTOR FACTOR
9300 | PEInput _ 2.3 9306 | P,to P, Inputs 0.67
P, to P;, J, K, MR 1.0 - PE, CP Inputs 2.0
Inputs - CE, to CE, Cj, Inputs 1.0
Cp Input 2.0 All Outputs 6.0
All Outputs 6.0
9307 A, to A; Inputs 1.0
9301 All Inputs 1.0 LT Input 4.0
All Outputs 10.0 RBI Input 0.5
— RBO Output 1.5
9304 A,B,C,A, B,C, 4.0 All Other Outputs_ 7.0
Inputs
C, Output 7.0 9308 D, to D, Inputs 1.5
S Output 10.0 E,, E;, MR Inputs 1.0
S Output 9.0 Q, to Q, Outputs 9.0
9305 Sy S, Inputs 2.0 9309 All Inputs 1.0
All Other Inputs 1.0 zZ, Eb Outputs 10.0
All Outputs 8.0 Z,, Z, Outputs 9.0
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LOADING CHARTS
TTL/MSI 93/54,74 SERIES

DEVICE . : NORMALIZED | NORMALIZED DEVICE NORMALIZED | NORMALIZED |
TYPE - TERMINAL INPUT OUTPUT TYPE TERMINAL INPUT OUTPUT
‘ FACTOR FACTOR FACTOR FACTOR
9310 PE, CET, C, Inputs 2.0 9328 Ds Input 20
CEP, MR Inputs 1.0 Dy, D, MR Inputs 1.0
P,to P, 0.67 C, (Common) 3.0
All Outputs ' 6.0 C; (Separate) 1.5
All Outputs 6.0
8311 | All Inputs 1.0 9334 | A, A, A, D,Clnputs 1.0
All Outputs 10.0 Eolnput 15
All Outputs 6.0
9312 All Inputs 1.0 :
Z Output 10.0 9337 A, A, A, A, Inputs 1.0
Z Output . 9.0 LT Input 4.0
RBI Input 0.5
9314 E, S,t0 S;, MR Inputs 1.0 RBO Output 1.5
D0 to D3 Inputs 1.5 All Other Outputs N/A
All Outputs %0 9338 | A, A, A, Inputs 0.67
9315/ | All Inputs 1.0 B By, B, Inputs 0.67
7441 All Outputs N/A Con C1» G, Inputs 0.67
D,, C,, SLE -0.67
— All' Outputs 10.0
9316 PE, CET, C; Inputs 2.0 —
CEP, MR Inputs 1.0 9340 A, to A, Byto B, 3.0
P, to P, Inputs 0.67 CG, Inputs _
All Outputs 6.0 S,, S,, CP,, CB,, 1.0
_CG;, Inputs
9317 Ag Ay, Ay A, Inputs 1.0 CG, Input 2.0
LT Input 4.0 COE Input 1.5
RBI Input 05 All Outputs 10.0
RBO Output 1.5 - — — =
All Otherp0utputs N/A 9341/ | AgtoA;, Byto By, 3.0
54181, Inputs
9318 0 Input 10 74181 CS;0 to' S, Inputs 4.0
N i Input 5.0
1107, El Inputs 2.0 CE Input 10
EO Output 5.0 p c% A —B '
GS Output 6.0 LA
A, A,, A, Outputs 10.0 _Dutputs 80
o A Ay . CP Output 7.0
‘ F, to F, Outputs 10.0
9321 All Inputs 1.0
All Outputs 10.0 9342/ C,y Input 2.0
54182, | CP, to CP, Inputs 4.0
9322 All Inputs - 1.0 74182 CG,, CG, Inputs 9.0
All Outputs 10.0 CG, Input 10.0
CG; Input 5.0
9324 | All Inputs 2.0 | Ali Outputs 10.0
ziBéAoiﬁ)ﬁ”tp”ts 19690 9348 | All Inputs 2.0
) All Outputs ‘ 10.0
9325/ | All Inputs 10 9350 | MR, MS inputs 1.0
54141, CP, Input 2.0
74141 All Outputs N/A CP, Input 40
‘ ] All Outputs 10.0
9327 Ag A, A, A, Inputs 1.0
LT Input 4.0 9352/ All Inputs 1.0
RBI Input 0.5 5442,
RBO Output 1.5 7442 All Outputs 10.0
All Other Outputs N/A
9353/ All Inputs 1.0
5443,
7443 All Outputs 10.0
9354/ All Inputs 1.0
5444,
7444 All Outputs 10.0
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LOADING CHARTS

TTL/MSI 93/54,74 SERIES

85

DEVICE ' NORMALIZED | NORMALIZED DEVICE NORMALIZED | NORMALIZED
TYPE. TERMINAL INPUT OUTPUT TYPE TERMINAL INPUT OUTPUT.
: FACTOR FACTOR FACTOR FACTOR
9356 R Input . ' ‘
gﬁm 6% Inputs o 9383/ | A, B,, A, B, Inputs 4.0
All Outputs 10.0 5483, A, B,, A, B, Inputs 1.0
: 7483 Cyy Input 4.0
9357A/ | A, B, C, D, RBI, 1.0 C, Output . 5.0
5448, LT Inputs - 2, 2y '10.0
7446 BI/RBO Input 2.6 2, 2, Outputs
a to g Outputs 12.5
BI/RBO Output 5.0
93578/ | A, B, C, D, B, 1.0 gigg/ g%’ R"fr’l:ﬂ" Ry Input 1:8
5447, | LT Inputs 7490 | TP, Input 2.0
7447 BI/RBO Input 2.6 A""omputs : 10.0
a to g Outputs : 12.5
BI/RBO Output 5.0
9358/ A, B, C, D, RBI, 1.0 9391/ A or B Input 1.0
5448, LT Inputs 5491, CP Input 1.0
7448 BI/RBO Input 2.6 7491 Q or Q Output e ~10.0
a to g Outputs 6.0 s
BI/RBO Output 5.0
_ 9392/ Ry, or Ry, Input 1.0
giig/ All Inputs 1.0 5492, g—fB-C Input | gg
7492 P, Input .
7449 All Outputs 6.0 All Outputs 10.0
9360/ All Inputs 1.0
54192,
74192 All Outputs 10.0 9393/ R, or Ry, Input 1.0
i 5493, CP; Input 2.0
9366/ All Inputs 1.0 7493 CP, Input 20
54193, All Outputs 10.0
74193 All Outputs 10.0
9375/ D,, D,, D;, D, Input 2.0
5475, CP,_,, CP,, Input 4.0 9394/ P s 10 P o, Pyy to Py 1.0
7475 5494, Inputs
9377/ All Outputs 10.0 7494 Ds, CP, C_ Inputs 1.0
5477, PE,, PE, Inputs 4.0
7477 All Outputs 10.0
9380/ A, A, BB, A B¢ 1.0 . ,
5480, Input
. « - 9395/ M Input - 2.0
7480 A* or B* Input 1.65 5495, P, to Py, ﬁn ﬁz’ 1.0
C_lnput 50 7495 Dy Inputs
Z or 2 OQutput 10.0 All Outputs 10.0
C.., Output 5.0 ’ ’
A* or B* Output 3.0
9382/ | A orB, Input 40 9398/ | PE Input 5.0 -
5482, A, or B, Input 1.0 5496, PA_t° Pe, Ds, CP, 1.0
7482 C,\ Input 4.0 7496 G, Inputs
C, Output 5.0 : All Outputs 10.0
2, or £, Output 10.0




LOADING CHARTS
TTL/MSI 93L SERIES

DEVICE e NORMALIZED | NORMALIZED DEVICE NORMALIZED | NORMALIZED
TYPE TERMINAL INPUT OUTPUT TYPE TERMINAL INPUT OUTPUT-
‘ FACTOR FACTOR FACTOR FACTOR
93L00 | PEInput 0.575 93L16 PE, CET, C, Inputs 05
Py to Py, J, K, MR 0.25 CEP, MR Inputs 0.25.
Inputs P, toP, Inputs 0.17
C; Input 0.50 All Outputs 1.5
All Outputs’ 2.0 =
93L18 | 0lnput 0.25
93L01 | All Inputs 0.25 1to7, El Inputs 0.5
All Outputs 25 EO Output 1.25
GS Output 1.5
93L08 | D,to D, Inputs 0.375 Ao A1, A; Outputs 25
i o mputs 0.25 p2s 93L21 | All Inputs 0.25
0 10 & Dutputs : All Outputs 2.5
93L09 All Inputs 0.25 93L22 All Inputs . 0.25
Z, Z, Outputs 2.50 All Outputs 25
Z, Z, Outputs 225
93L24 All Inputs 0.5
93L10 | PE, CET, C; Inputs 0.5 A <B A> B Output 2.25
CEP, MR Inputs 0.25 A =B Output 2.5
P, to P, Inputs 0.17
Al Outaputz 1.5 93128 | Dsinput 0.5
D¢, D), MR Inputs 0.25
93L11 | All Inputs 0.25 Cp (Common) 0.75
« All Outputs 25 C, Separate 0.375
’ All Outputs 2.0
93L12 | All Inputs 0.25 93L40 | A, toA,, B toB,, 0.75
Z Output 25 CG., Inputs
Z Output 2.25 80,8, CP,CP, 0.25
— = - — _CG_; Inputs
93L14 E, S, to S,, MR Inputs 0.25 CG_, Input 0.5
D, toD; Inputs 0.375 COE Input 0.375
All Outputs 2.25 All Outputs 25
TTL/MEMORY
DEVICE NORMALIZED | NORMALIZED DEVICE NORMALIZED | NORMALIZED
TYPE TERMINAL INPUT OUTPUT TYPE TERMINAL INPUT OUTPUT
FACTOR FACTOR FACTOR FACTOR
93400 X, to X; Inputs 1.0 93406 | A,to A, Inputs 05
Yo to Yy Inputs 0.18 CS, to CS, Inputs 0.5
R/W Input 0.12 0, to O, Outputs 10.0
Output 6.0
93401 E, to E, Inputs 0.25 93433 X, to X; Inputs 11mAat21V
A, to A; Inputs 0.25 Y, to Y, Inputs 1imAat21V
X, to X, Outputs 8.0 Wo, W, Inputs 1.0
Sy, S, Outputs 12.5/25
93402 A, to A, Inputs 1.0
D, to D, 1,
2o Ds Inputs 0 93434 | A,to A, Inputs 1.0
, 1o E; Inputs 1.5 =
e E Input 1.0
WE Input__ 1.5 3. to O.-Outout 6.0
M, to M,, M, Outputs 6.0 0 10 By Dutputs :
O, to O; Outputs 6.0
93435 A to A Inputs 1.0
93403 A, to A, Inputs 1.0 I to I, Inputs 20
Dg to D, Inputs . CS, WE Inputs 1.0
WE, CS Inputs 1.0 0, to O, Outputs 6.0
O, to O; Outputs 6.0
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LOADING CHARTS

TTL/INTERFACE 9600 SERIES

DEVICE NORMALIZED | NORMALIZED DEVICE NORMALIZED | NORMALIZED
TYPE TERMINAL INPUT OUTPUT TYPE TERMINAL INPUT OUTPUT
FACTOR FACTOR FACTOR FACTOR
9600 Any Input 1.0 9621 Line Input 1.5
Any Output 6.0 Output- 20 mA
9601 Any Input 1.0 9622 Line Input N/A
Any Output 6.0 Strobe Input 1.0
Output " 8.0
9602 Any Input 1.0
Any Output 6.0 9624 Input 1.0
Output N/A
9614 Input 1.0
Output 15 mA 9625 Input N/A
] Output 1.0
9615 Input N/A
Output 10.0 9644 Input 0.5
; Output 500 mA, 30 V
9616 Input 1.0
Output 15 mA 9664/ Sense Input N/A
7524, Strobe Input 1.0
9617 Input N/A 9665/ Output 10.0
Output 10.0 7525 ’
9620 Line Input N/A
Output 10.0
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PIN ARRANGEMENTS © DUAL IN-LINE PACKAGES

TTL/SSI

TOP VIEW

9000

9001 9002
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m
3 Q
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88




PIN ARRANGEMENTS e DUAL IN-LINE PACKAGES

TTL/SSI
9020 -9022 9024
1641501140130 ]124)11]]104] O
-
R J ol I__ " Y Cog
4 ) Ko M K’fzo
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*OPEN COLLECTOR
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*OPEN COLLECTOR
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*OPEN COLLECTOR
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PIN ARRANGEMENTS ¢ DUAL IN-LINE PACKAGES

TTL/SSI

9N50/5450, 7450

9N51/5451, 7451

9N53/5453, 7453

9N60/5460, 7460

i)

9N76/5476, 7476
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PIN ARRANGEMENTS

DUAL IN-LINE PACKAGES

TTL/SSI
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PIN ARRANGEMENTS e DUAL IN-LINE PACKAGES

TTL/MSI
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PIN ARRANGEMENTS e DUAL IN-LINE PACKAGES

TTL/MSI

9315/7441

FEREREEEE
PEREIwe
[l
N |EX |EX |2 | B2 | | EA ) R

9316 9317

[els [l b o] [l o] (o]

el [T T 11

TC Qy Q Qp Q3 Cgr PE

) MR
Cp Po P Py P3 Cgp

L1 11l oo

Ll el Tl gle]

9321 9322

miBiniEIRIRIDA 16][rs} [} [r3h [i2] [1 ] [0l [ 0

vee Vee
Ao A I %
de’ 1 ! € Toc e Zc Tloa ha 29
) ) s
o 2 floa a Za_'ob 'w_Zv
Ag Ay o 1 2 3
GND. GND

LJI_ILJL_ILJI_II_II_I JECICIEIECE

9324

164154 140413 J12]fL1f pi0]] O

Vee

A>B A=B Ag Aj Az Az A4

3
a<s Bp B By B3 By

9325/54141, 74141 9327

AEARAARAAS]
[

)0
8
9 Ao As A Ay o
[l el |7

Ll ez le]

9328

mrrslmmmmmm

Ao A Az Da Cp SLE Co

Bo
B B 25 Zg Cp ¢©

9340

HHHWHHHHHHI—]H
FLIIIITILIT]

cRy

CP CO/CG F3 2 Fi- Fo €G3 CG2 CRp

cog

( [TTTTTT].

23
S

K1 3 N3 0 2 S i

93




“PINARRANGEMENTS e DUAL IN-LINE PACKAGES

TTL/MSI
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PIN ARRANGEMENTS ¢ DUAL IN-LINE PACKAGES

TTL/MSI
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PIN ARRANGEMENTS ¢ DUAL IN-LINE PACKAGES

TTL/MSI
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PIN ARRANGEMENTS e DUAL IN-LINE PACKAGES

TTL/MEMORY
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PIN ARRANGEMENTS © DUAL IN-LINE PACKAGES

TTL/INTERFACE
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*PINS FOR EXTERNAL TIMING.

9601
*
iEIRINIBISIE
Voo NC NG NC

Q

e
N | oND

|8 80868

*PINS FOR EXTERNAL TIMING.

9602

Fﬂﬁﬂﬁﬂﬁﬂﬁﬂ[ﬁlﬁﬂr1

L.JL&JLEJLi]LiJLEJLLJLEJ

*PINS FOR EXTERNAL TIMING.

9614

[els] el sl (2] (] o] (5]

Vee

)

GND

9615

s]s] [l (o] fref (1] fro] [o]

Vee

)

T

9616

i/8|8(0|8|6)8); |6|6(0|8 3|30
9617 9620 9621

[ [i&] 2] o] o] (o] [&]

| E2 |81 |61 {0 | 3 A | |38 a8 A
9622 9624 9625

[re [3] [} [ e o] ] [ A ho =] ] [ fg G (5] e

yoay

Vee TAP NC
GND _NC Voo

Ve NC NC I NC NC
GND NC NC NC VDO

|3 | B3| E3 )l | 3 3 | B |8 8|0 |&iE s 0|8 |8|0jaja|n
9644 9664/7524 9665/7525

ﬁE1E3]ﬁ7lF3][Eﬂfﬁ]ﬁ3]F51

FEITEJJTZlEEIFE1Fﬁl[ﬁﬂ )

GNDp

GND

L.JLEJL&JLiJLiJLEJLi]L.J

L.JL&JLEJL&JL.]L&JLZJLEJ

98




"PIN ARRANGEMENTS ¢ FLAT PAKS

TTL/SSI TOP VIEW
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PIN ARRANGEMENTS ¢ FLAT PAKS
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PIN ARRANGEMENTS ¢ FLAT PAKS
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PIN ARRANGEMENTS

FLAT PAKS

TTL/SSI
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PIN ARRANGEMENTS e FLAT PAKS
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PIN ARRANGEMENTS e FLAT PAKS

TTL/MSI
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9391/5491, 7491 9395/5495, 7495

PIN ARRANGEMENTS e FLAT PAKS

9382/5482, 7482
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PIN ARRANGEMENTS e FLAT PAKS

TTL/MSI
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PIN ARRANGEMENTS e FLAT PAKS

TTL/INTERFACE
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_
ORDERING INFORMATION

INDUSTRIAL (0° to +70°C)

MILITARY (—55° to +125°C)

DEVICE DUAL IN LINE FLAT PACK DUAL IN LINE FLAT PACK

934008 A7B9340059B

93400 A7B9340059X

93401 A7B9340159X

93402 ABN9340259X ‘

93403 A7B9340359X A4L9340359X A7B9340351X A41.9340351X

93407 (40mA F.O.) ABA93407591 A3193407591 ABA93407511 A3193407511
(20mA F.0.) ABA93407592 A3193407592 ABA93407512 A3193407512

93412 A7B9341259X A7B9341251X

93433 (40mA F.0.) ABA93433591 A3193433591 ABA93433511 A3193433511
(20mA F.0.) ABA93433592 A3193433592 A6A93433512 A3193433512

93434 A7B9343459X A7B9343451X

93435 ABP9343559X ABP9343551X

5400 (9NOO) U6AS540051X U31540051X

5401 (9NO1) UBA540151X U31540151X

5402 (9N02) UBA540251X U31540251X

5403 (9NO3) UBA540351X

5404 (9NO4) UBA540451X U31540451X

5405 (9NO5) UBA540551X U31540551X

5408 (9NO8) UBA540851X U31540851X

5410 (9N10) UBA541051X U31541051X

5411 (ON11) UBAB541151X U31541151X

5420 (9N20) UBA542051X U31542051X

5430 (9N30) UBA543051X U31543051X

5440 (9N40) UBA544051X U31544051X

5442 (9352) U7B544251X

5443 (9353) U7B544351X

5444 (9354) U7B544451X

5446 (9357A) U7B544651X

5447 (9357B) U7B544751X

5448 (9358) U7B544851X

5449 (9359) U31544951X

5450 (9N50) UBA545051X U31545051X

5451 (ON51) UBAS545151X U31545151X

5453 (9N53) UBAS545351X U31545351X

5454 (ON54) UBA545451X U31545451X

5460 (9N60) UBA546051X U31546051X

5470 (ON70) UBA547051X U31547051X

5472 (ON72) UBA547251X U31547251X

5473 (ON73) UBA547351X U31547351X

5474 (N74) UBA547451X U31547451X

5475 (9375) U6B547551X

5476 (N76) U6B547651X U4L547651X

5477 (9377) U31547751X

5480 (9380) UBA548051X U31548051X

5482 (9382) UBA548251X U31548251X

5483 (9383) U6B548351X U4L548351X
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ORDERING INFORMATION

INDUSTRIAL (0° to +70°C)

MILITARY (—55° to +125°C)

DEVICE DUAL IN LINE FLAT PACK DUAL IN LINE FLAT PACK
5486 (9N86) UBA548651X U31548651X
5490 (9390) U6A549051X U3I549051X
5491 (9391) UBA549151X U3I549151X
5492 (9392) UBA549251X U31549251X
5493 (9393) UBA549351X U31549351X
5494 (9394) U7B549451X U4L549451X
5495 (9395) UBA549551X U31549551X
5496 (9396) U7B549651X U4L549651X
54104 (9N104) UBA5410451X U315410451X
54105 (9N105) UBA5410551X U315410551X
54107 (9N107) UBA5410751X U315410751X
54181 (9341) © UBN5418151X U4M5418151X
54182 (9342) U7B5418251X U4L5418251X
54192 (9360) U7B5419251X U4L5419251X
54193 (9366) U7B5419351X U4L5419351X
54H00-(9H00) UBA54H0051X U3I54H0051X
54H01 (9HO1) UBA54H0151X U3154H0151X
54H04 (9H04) UBA54H0451X _UB3I54H0451X
54H05 (9HO5) UBA54H0551X U3154H0551X
54H10 (9H10) UBA54H1051X U3I54H1051X
54H20 (9H20) UBA54H2051X U3154H2051X
54H30 (9H30) UBA54H3051X U3154H3051X
54H40 (9H40) UBA54H4051X U3154H4051X
54H73 (9HT3) UBA54H7351X U3154H7351X
54H76 (9H76) UBA54H7651X U3I54H7651X
54H78 (9H78) UBA54H7851X U3154H7851X
7400 (9NOO) UBAT740059X U3I740059X

7401 (9NO1) UBA740159X U31740159X

7402 (9NO2) UBA740259X U3I740259X

7403 (9N03) UBA740359X U31740359X

7404 (9N04) UBA740459X U3I740450X

7405 (9NO5) UBA740559X U31740559X

7408 (9NO®) UBA740859X U31740859X

7410 (9N10) UBA741059X U31741059X

7411 (ON11) UBA741159X U31741159X

7420 (9N20) UBA742059X U31742059X

7430 (9N30) - UBAT743059X U31743059X

7440 (9N40) UBA744059X U31744059X

7441 (9315) UBB744159X

7442 (9352) U7B744259X

7443 (9353) U7B744359X

7444 (9354) U7B744459X

7446 (9357A) U7B744659X

7447 (9357B) U7B744759X

7448 (9358) U7B744859X

7449 (9359) U31744959X

7450 (IN50) UBA745059X U31745059X

7451 (9N51) UBA745159X U31745159X

7453 (ON53) UBA745359X U31745359X

7454 (9N54) UBA745459X U3I745459X

7460 (9N60) UBA746059X U31746059X

7470 (9N70) UBA747059X U31747059X

7472 (9N72) UBA747259X U3I747259X

7473 (9N73) UBAT747359X U31747359X

7474 (9N74) UBA747459X U3I747459X

7475 (9375) UBB747559X U3I747559X

7476 (9N76) UBB747659X

7477 (9377) U31747759X

7480 (9380) UBA748059X U31748059X

7482 (9382) UBA748259X U31748259X

7483 (9383) U6B748359X

7486 (9N86) UBA748659X U31748659X
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ORDERING INFORMATION

INDUSTRIAL (0° to 4+70°C)

MILITARY (—55° to +125°C)

DEVICE DUAL IN LINE FLAT PACK DUAL IN LINE FLAT PACK
7490 (9390) UBA749059X U31749059X

7491 (9391) UBA749159X U31749159X

7492 (9392) UBAT749259X U31749259X

7493 (9393) UBA749359X U31749359X

7494 (9394) U7B749459X

7495 (9395) UBA749559X U31749559X

7496 (9396) U7B749659X

74104 (9N104) UBA7410459X U317410459X

74105 (9N105) UBA7410559X U317410559X

74107 (ON107) UBA7410759X

74141 (9325) U6B7414159X

74181 (9341) UBN7418159X U4M7418159X

74182 (9342) U7B7418259X U4L7418259X

74192 (9360) U7B7419259X U4L7419259X

74193 (9366) U7B7419359X U4L7419359X

74H00 (9H00) UBA74H0059X U3174H0059X

74H01 (9HO1) UBA74H0159X U3174H0159X

74H04 (9H04) UBA74H0459X U3174H0459X

74H05 (9HO5) UBA74H0559X U3174H0559X

74H10 (9H10) UBA74H1059X U3174H1059X

74H20 (9H20) UBA74H2059X U3174H2059X

74H30 (9H30) UBA74H3059X U3174H3059X

74H40 (9H40) UBA74H4059X U3174H4059X

74H73 (9H73) UBA74H7359X U3I74H7359X

74H76 (9H76) UBA74H7659X UBI74H7659X

74H78 (9H78) UBA74H7859X U3174H7859X

7524 (9664) U7B7524392

7525 (9665) U7B7524393

9000 UBA900059X U31900059X UBAZ00051X U31900051X
9001 UBA900159X U31900159X UBA900151X U31900151X
9002 UBA900259X U31900259X UBA900251X U31900251X
9003 UBAQ00359X U31900359X UBA900351X U31900351X
9004 UBA900459X U31900459X UBA900451X U31900451X
9005 UBA900559X U3I900559X UBA900551X U31900551X
9006 UBAS00659X U31900659X UBA900651X U31900651X
9007 UBA900759X U31900759X UBA900751X U31900751X
9008 UBAS00859X U31900859X UBA900851X U31900851X
9009 UBA900959X U31900959X UBA900951X U3i900951X
9012 UBA901259X U31901259X UBA901251X u31901251X
9014 UsB901459X U4L901459X U6B901451X U4L901451X
2015 U6B901559X U4L901559X U6B901551X U4L901551X
9016 UBA901659X U31901659X UBA901651X U31901651X
9017 UBA901759X U31901759X UBA901751X U31901751X
9020 U7B902059X U41.902059X U7B902051X U4L902051X
9022 U7B902259X U41L902259X U7B902251X U4L902251X
9024 U7B902459X U41.902459X U7B902451X U41.902451X
9H00/54H00, 74H00 UBAQH0059X U3I9H0059X UBA9HO0051X U3I9H0051X
9HO01/54H01, 74H01 UBA9HO159X U3I9H0159X UBA9HO0151X U3I9H0151X
9H04/54H04, 74H04 UBA9HO0459X U3I9H0459X UBA9H0451X UBI9H0451X
9HO05/54H05, 74H05 UBA9HO0559X U3I9H0559X UBA9H0551X U3I9H0551X
9H10/54H10, 74H10 UBA9H1059X U3I9H1059X UBA9H1051X U3I9H1051X
9H20/54H20, 74H20 UBA9H2059X U3I9H2059X UBA9H2051X U3I9H2051X
9H30/54H30, 74H30 UBASH3059X U3I9H3059X UBASH3051X U3I9H3051X
9H40/54H40, 74H40 UBA9H4059X U3I9H4059X UBAQH4051X U3I9H4051X
9H73/54H73, 74H73 UBA9H7359X U3I9H7359X UBA9H7351X UBI9H7351X
9H76/54H76, 74H76 UBAQH7659X UBI9H7659X UBA9H7651X UBI9H7651X
9H78/54H78, 74H78 UBA9H7859X U3I9H7859X UBA9H7851X U3I9H7851X
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‘'ORDERING INFORMATION

INDUSTRIAL (0° to +70°C)

MILITARY (—55° to +125°C)

DEVICE DUAL IN LINE FLAT PACK DUAL IN LINE FLAT PACK
9L00 UBASL0059X U3I9L0059X U6ASL0051X U3I9L0051X
9L04 UBA9L0459X U319L0459X UBA9L0451X U3I9L0451X
9L.24 U7B9L2459X U4L9L2459X U7B9L2451X U4L9L2451X
9L54 UBAI9L5459X U319L5459X UBA9L5451X U3I9L5451X
9NO00/5400, 7400 UBA9NQ059X U3I9N0059X UBAIN0051X UBI9N0051X
9N01/5401, 7401 UBA9NO159X UBI9N0159X UBA9NO151X U3I9NO0151X
9N02/5402, 7402 UBA9N0259X USBI9N0259X UBAIN0251X UBI9N0251X
9N03/5403, 7403 UBAONO0359X UBAINO0351X

9N04/5404, 7404 UBAIN0459X U3I9N0459X UBA9N0451X U3I9N0451X
9N05/5405, 7405 UBAINO0559X U3I9N0559X UBAIN0551X U3I9N0551X
9NO08/5408, 7408 UBAON0859X U3I9N0859X UBAINO0851X U3I9N0851X
9N10/5410, 7410 UBAIN1059X U3I9N1059X UBAIN1051X UBI9N1051X
9N11/5411, 7411 UBA9N1159X U3I9N1159X UBAI9N1151X U3I9N1151X
9N20/5420, 7420 UBA9IN2059X UBI9N2059X UBAIN2051X U3I9N2051X
9N30/5430, 7430 UBAIN3059X U3I9N3059X UBAIN3051X UBI9N3051X
9N40/5440, 7440 UBAI9N4059X U3I9N4059X UBA9IN4051X U3I9N4051X
9N50/5450, 7450 UBAIN5059X USBI9N5059X UBAINS5051X USI9N5051X
9N51/5451, 7451 UBAIN5159X UBI9N5159X UBAINS5151X U3I9N5151X
9N53/5453, 7453 UBAINS5359X U3I9N5359X UBAIN5351X U3I9N5351X
9N54/5454, 7454 UBASNS5459X U3I9N5459X UBAON5451X UBI9N5451X
9N60/5460, 7460 UBAONB059X UBI9NB059X UBASNG6051X UBI9N6051X
9N70/5470, 7470 UBASN7059X U3I9N7059X UBAON7051X UBI9N7051X
ON72/5472, 7472 UBAIN7259X UBI9N7259X UBAIN7251X U3I9N7251X
9N73/5473, 7473 UBA9N7359X U3ISN7359X UBAON7351X UBION7351X
9N74/5474, 7474 UBAI9N7459X U3I9N7459X UBASNT7451X UBI9N7451X
9N76/5476, 7476 UBAIN7659X U3I9N7659X UBAINT7651X U3I9N7651X
9N86/5486, 7486 UBAINB659X U3I9N8659X UBAINB651X U3I9N8651X
9N104/54104, 74104 UBA9N10459X U3I19N10459X UBA9N10451X U3ISN10451X
9N105/54105, 74105 UBA9N10559X U3BI9N10559X UBASN10551X U3I9N10551X
9N107/54107, 74107 UBASN10759X UBA9N10751X

9300 U7B930059X U4L930059X U7B930051X U4L930051X
9301 U7B930159X U4L930159X U7B930151X U4L930151X
9304 U6B930459X U4L930459X U6B930451X U4L930451X
9305 U7A930559X U3B930559X U7A930551X U3B930551X
9306 UBN930659X U4M930659X UBN930651X U4M930651X
9307 U6B930759X U4L930759X U6B930751X U4L930751X
9308 UBN930859X U4M930859X UBN930851X U4M930851X
9309 U6B930959X U4L930959X U6B930951X U4L930951X
9310 U7B931059X U4L931059X U7B931051X U4L931051X
9311 UBN931159X U4M931159X UBN931151X U4M931151X
9312 U7B931259X U4L931259X U7B931251X U4L931251X
9313 U7B931359X U4L931359X U7B931351X U4L931351X
9314 U7B931459X U4L931459X U7B931451X U41.931451X
9315/7441 U6B931559X U4L931559X U6B931551X U4L931551X
9316 U7B931659X U4L931659X U7B931651X U4L931651X
9317A U7B9317591 U4L9317591 U7B9317511 U4L9317511
9317B U7B9317592 U4L9317592 U7B9317512 U4L9317512
9317C U7B9317593 U4L9317593 U7B9317513 U4L9317513
9317D U7B9317594 U4L9317594 u7B9317514 U4L9317514
9318 U7B931859X U4L931859X U7B931851X U41.931851X
9321 U7B932159X U4L932159X U7B932151X U4L932151X
9322 U7B932259X U4L932259X U7B832251X U4L932251X
9324 U7B932459X U4L932459X U7B932451X U4L932451X
9325754141, 74141 U6B932559X U4L932559X U6B932551X U4L932551X
9327A U7B9327591 U4L9327591 U7B9327511 U4L9327511
9327B U7B9327592 U4L9327592 U7B9327512 U4L9327512
9328 U7B932859X U41.932859X U7B932851X U4L932851X
9334 U7B933459X U4L933459X U7B933451X U4L933451X
9337 U7B933759X

9338 U7B933859X U4L933859X U7B933851X U4L933851X
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ORDERING INFORMATION

INDUSTRIAL (0° to +70°C)

MILITARY (—55° to +125°C)

DEVICE DUAL IN LINE FLAT PACK DUAL IN LINE FLAT PACK
9340 UBN934059X U4M934059X UBN934051X U4M934051X
9341/54181, 74181 UBN934159X U4M934159X UBN934151X U4M934151X
9342/54182, 74182 U7B934259X U41.934259X U7B934251X U4L934251X
9348 U6B934859X U4L.934859X U6B934851X U4L934851X
9350 U7A935059X U3B935059X U7A935051X U3B935051X
9352/5442, 7442 U7B935259X

9353/5443, 7443 U7B935359X

93354/5444, 7444 U7B935459X

9356 U7A935659X U3B835659X U7A935651X U3B935651X
9357A/5446, 7446 U7B9357591 )
9357B/5447, 7447 U7B9357592

9358/5448, 7448 U6B935859X U6B935851X

9359/5449, 7449 U3B935959X U3B935951X
9360/54192, 74192 U7B936059X U4L936059X U7B936051X U4L936051X
9366/54193, 74193 U7B936659X U4L936659X U7B936651X U4L936651X
9375/5475, 7475 U6B937559X ueB937551X

9377/5477, 7477 U31937759X U31937751X
9380/5480, 7480 UGA938059X U31938059X UBA938051X U31938051X
9382/5482, 7482 U6A938259X U31938259X UBA938251X U31938251X
9383/5483, 7483 U6B938359X U4L.938359X U6B938351X U4L938351X
9390/5490, 7490 UBA939059X U3B939059X UBA939051X uU3B939051X
9391/5491, 7491 UB6A939159X U31939159X U6A939151X U31839151X
9392/5492, 7492 UB6A939259X U3B939259X U6A939251X U3B939251X
9393/5493, 7493 U6AQ39459X U3B939359X UBA939351X U3B939351X
9394/5494, 7494 U7B939459X U7B939451X

9395/5495, 7495 U6A939559X U31939559X U6A939551X U31939551X
9396/5496, 7496 U7B939659X U7B8939651X

93H00 = U7B93H0059X U4L93H0059X U7B93H0051X U4L93H0051X
93H70/74196 « UBA93H7059X U3I93H7059X UBA93H7051X U3I93H7051X
93H72 » U7B93H7259X U4L93H7259X U7B93H7251X. U4L93H7251X
93H76/74197 * UBA93H7659X U3193H7659X UBAO3H7651X U3I193H7651X
93L00 U7B93L0059X U4L93L0059X U7B93L0051X U4L93L0051X
93L01 U7B93L0159X U4L93L0159X U7B93L0151X U4L93L0151X
93L08 UBN93L.0859X U4M93L0859X UBN93L0851X. U4M93L0851X
93L09 U6B93L0959X U4L93L0959X U6B93L0951X U4L93L0951X
93L10 U7B93L1059X U4L93L1059X U7B93L1051X - U4L93L1051X
93L11 UBN93L1159X U4M93L1159X UBN93L1151X U4L93L1151X
93L12 U7B93L1259X U4L93L1259X U7B93L1251X U4L93L1251X
93L14 U7B93L1459X U41L93L1459X U7B93L1451X U4L93L1451X
93L16 U7B93L1659X U4L93L1659X U7B93L1651X U4L93L1651X
93L18 U7B93L1859X U41.93L1859X U7B93L1851X U4L93L1851X
93L21 U7B93L2159X U41.93L2159X uU7B93L2151X U4L93L2151X
93L22 U7B93L2259X U4L93L.2259X U7B93L2251X U4L93L2251X
93L24 U7B93L2459X U4L.93L2459X U7B93L2451X U4L93L2451X
93L28 U7B931.2859X U4L93L.2859X U7B93L2851X U4L93L2851X
93L40 UBN93L4059X U4M93L4059X UBN93L4051X U4M93L4051X
9600 U6A960059X U31960059X UBA960051X U31960051X
9601 U6A960159X U31960159X UBA960151X U31960151X
9602 U7B960259X U4L960259X U7B960251X U4L960251X
9614 U7B961459X U41.961459X U7B961451X U4L961451X
9615 U7B961559X U4L961559X U7B961551X U4L961551X
9616 » UBA961659X UB6A961651X

9617 * UBA961759X UBA961751X

9620 UBA962059X U31962059X UBA962051X U31962051X
9621 UBA962159X U31962159X UBA962151X U31962151X
9622 UBA962259X U31962259X UBA962251X U319962251X
9624 UBA962459X U31962459X UBA962451X U31962451X
9625 UBA962559X U31962559X UBA962551X U31962551X
9644 U7B964459X U7B964451X

9664/7524 U7B9664592

9665/7525 U7B9665593

* TO BE ANNOUNCED
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