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INTEGRATED CIRCUITS
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This book presents technical data for a broad line of TTL integrated circuits. Complete
specifications for the individual monolithic circuits in the most popular TTL families are
provided in the form of data sheets. In addition, selector guides are included to simplify
the task of choosing the best combination of circuits for optimum system architecture.

The information in this book has been carefully checked and is believed to be reliable;
however, no responsibility is assumed for inaccuracies. Furthermore, this information
does not convey to the purchaser of microelectronic devices any license under the patent
rights of any manufacturer.

First Edition
May, 1971
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CROSS REFERENCE

The following listings of TTL devices indicate the
Motorola replacement for most TTL devices available.
Devices are referenced to the prime source only — not to
any manfuacturer who may be a second source.

In some cases a Motorola suggested alternate is given.
These parts have pinout and/or specification differences
and therefore are not exact replacements. The alternate will
generally vary by pinouts, function, or specifications. In
many cases the alternate offers improved performance.

FAMILIES REFERENCED

Manufacturer Series Number

Texas Instruments SN54/74

SN54H/74H
Fairchild 9000/9300
Signetics 8200/7200

8800

8HOO0
National 8200

8500

8600

8800
Sylvania SUHL | & 1l
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SERIES 54/74 TTL

TEXAS INSTRUMENTS TO MOTOROLA
TEMPERATURE RANGE CROSS REFERENCE

Temperature Range T.I. Motorola
0°c to +70°C SN74xx MC74xx
—55°C to +125°C SN54xx MC54xx
PACKAGE CROSS REFERENCE
Package T Motorola Comments
Flat Ceramic (1/4’" x 1/8", 1/2" leads) F Special
Dual In-Line Ceramic J L
Dual In-Line Plastic N P
Flat Ceramic (1/4” x 1/8", 1"’ leads) S F Motorola Package is 1/4"" x 1/4"'
DEVICE CROSS REFERENCE
Direct Suggested
Type Function Replacement | Alternate Comments
SN7400 Quad 2-Input NAND Gate MC7400 —
SN7401 Quad 2-Input NAND Gate MC7401 —
(Open Collector)
SN7402 Quad 2-Input NOR Gate MC7402 -
SN7403 Quad 2-Input NOR Gate MC7403 —
(Open Collector)
SN7404 Hex Inverter MC7404 —
SN7405 | Hex Inverter (Open Collector) MC7405 -
SN7406 Hex Inverter Buffer/Driver MC7406* —
(Open Collector)
SN7407 Hex Buffer/Driver (Open Collector) MC7407* —
SN7408 Quad 2-Input AND Gate MC7408* —
SN7410 Triple 3-Input NAND Gate MC7410 —
SN7412 Triple 3-Input NAND Gate — MC3007
(Open Collector)
SN7413 Dual 4-Input NAND Schmitt Trigger — —
SN7416 | Hex Inverter Buffer/Driver MC7416* —
(Open Collector)
SN7417 Hex Buffer/Driver (Open Collector) MC7417* —
SN7420 | Dual 4-Input NAND Gate MC7420 -
SN7423 Expandable Dual 4-Input NOR Gate — —
with Enable
SN7425 Dual 4-Input NOR Gate with Enable - -
SN7426 | Quad 2-Input High-Voltage Interface MC7426 — Both devices have output
NAND Gate breakdown voltage = 30V
SN7427 | Triple 3-Input NOR Gate - —
SN7430 8-Input NAND Gate MC7430 -
SN7432 Quad 2-Input OR Gate - MC3003
SN7437 Quad 2-Input NAND Buffer - —
SN7438 Quad 2-Input NAND Buffer — —
(Open Collector)
SN7440 Dual 4-Input NAND Buffer MC7440 —
SN7441A| BCD-to-Decimal Decoder/Driver MC7441A - MC7441A has zener clamped
outputs, Nixie® display
driver. Vot =55 V
SN7442 BCD-to-Decimal Decoder MC7442 -
SN7443 E xcess 3-to-Decimal Decoder MC7443 -
SN7444 E xcess 3 Gray-to-Decimal Decoder MC7444 —
SN7445 BCD-to-Decimal Decoder/Driver MC7445 —
SN7446 BCD-to-Seven Segment MC7446 MC8317B* | Vout =30 V }MC7446
Decoder/Driver lout =20 mA
Vout =40V }
I 50 ma f MC83178

*To be introduced




SERIES 54/74 TTL DEVICE CROSS REFERENCE (cont)

. Direct Suggested
Type Function Replacement | Alternate Comments
SN7447 |[BCD-to-Seven Segment MC7447 MC8317D* | Vout =15 V }MC7447
Decoder/Driver MC4039 lout =20 mA ’
Vout=20V }
lout = 20 MA MC8317D
SN7448 BCD-to-Seven Segment Decoder MC7448 MC8307 *
SN7449 BCD-to-Seven Segment Decoder MC7449 -
SN7450 E xpandable Dual 2-Wide 2-Input MC7450 —
AOI Gate
SN7451 Dual 2-Wide 2-Input AO!| Gate MC7451 —
SN7453 Expandable 4-Wide 2-Input MC7453 —
AO!| Gate
SN7454 |4-Wide 2-Input AOI Gate MC7454 -
SN7460 Dual 4-Input Expander MC7460 -
SN7470 |J-K Flip-Flop MC7470 MC3052
SN7472 |J-K Flip-Flop MC7472 MC3050 MC3050 is edge triggered
SN7473 | Dual J-K Flip-Flop MC7473 MC3061 MC3061 f1oq = 40 MHz,
edge triggered
SN7474 Dual Type D Flip-Flop MC7479 — MC7479 has buffered outputs,
Set-Reset override clock.
SN7475 Quad Latch MC7475 MC4015 MC4015 is quad edge-
\ triggered flip-flop
SN7476 Dual J-K Flip-Flop MC7476 —
SN7477 Quad Latch MC7477 — 14-pin flat pack only
SN7480 | Gated Full Adder MC7480 —
SN7481 16-Bit Memory MC4004 MC4005 MCA4005 15, =20 mA
SN7482 | 2-Bit Adder MC17482 MC27482 MC17482 faster, slightly
different loading.
MC27482 has exclusive OR
outputs for look-ahead
carry schemes.
SN7483 | 4-Bit Adder MC7483 MC8260 MC8260 has greater
functional capability.
SN7484 Gated-Ilnput 16-Bit Memory MC7484 —
SN 7485 4-Bit Comparator — MC4022
SN7486 Quad Exclusive OR Gate — MC3021 MC3021 is pin compatible,
Ig = 3.0 mA;
7486 Ig = 1.6 mA
SN7488 | 256-Bit Read Only Memory - -
SN7489 64-Bit Random Access Memory — MCM4064
SN7490 Decade Counter MC7490 MC4023 MC4023 frqq = 30 MHz,
multicount capability
SN7491A| 8-Bit Shift Register MC7491A —
SN7492 Divide-by-12 Counter MC7492 MC4023 MC4023 f1oq = 30 MHz,
multicount capability
SN7493 4-Bit Binary Counter MC7493 -
SN7494 4-Bit Shift Register MC7494* MC4015 MC4015 higher speed,
lower power
SN7495 4-Bit Universal Shift MC7495 MC4012 MC4012 fTog =30 MHz,
Register Pp =180 mwW
SN7496 5-Bit Shift Register MC7496 —
SN74100 | 8-Bit Bistable Latch MC74100* —
SN74104 | J-K Flip-Flop — —
SN74105 | J-K Flip-Flop - -
SN74107 | Dual J-K Flip-Flop MC74107 MC7474 MC7474 has Vgg on Pin 14,
Gnd on Pin 7
SN74110 | J-K Flip-Flop — —
SN74111 | J-K Flip-Flop - —
SN74121 | Monostable Multivibrator MC74121
SN74122 | Retriggerable Monostable — MC8601
Multivibrator
SN74123 | Dual Retriggerable — MC8602*
Monostable Multivibrator
SN74141 | BCD-to-Decimal Decoder - —

*To be introduced




SERIES 54/74 TTL DEVICE CROSS REFERENCE (cont)

Direct Suggested
Type Function Replacement | Alternate Comments
SN74145 | BCD-to-Decimal Decoder/Driver MC74145 —
SN74150 | 16-Bit Data Selector MC74150* -
SN74151 | 8-Bit Data Selector MC74151* | MC8312
SN74152 | 8-Bit Data Selector MC74152* | MC8312
SN74153 | Dual 4-Bit Data Selector MC74153* | MC4000 MC4000 t,q = 18 ns,
Pp =150 mW
SN74154 | One-of-16 Decoder MC8311 —
SN74155 | Dual One-of-Four Line Decoder MC74155* MC4007 MC4007 thd = 14 ns,
Pp =126 mW
SN74156 | Dual Two-to-Four Line Decoder MC74156* -
(Open Collector)
SN74160 | BCD Counter MC9310 —
SN74161 | Synchronous 4-Bit Binary Counter MC9316 —_
SN74162 | Synchronous 4-Bit Decade Counter — —
SN74163 | Synchronous 4-Bit Binary Counter - -
SN74164 | 8-Bit Serial-in/Parallel-Out MC74164* —
Shift Register
SN74165 | 8-Bit Parallel-In/Serial-Out MC74165* —
Shift Register
SN74166 | Synchronous 8-Bit Shift Register — —
SN74170 | 4-by-4 Register File —_ -
SN74180 | 8-Bit Parity Generator MC74180* -
SN74181 | Arithmetic Logic Unit MC74181* MC7260*
SN74182 | Carry Generator MC74182+* MC7261*
SN74185 | Binary-to-BCD Converter — MC4001 MC4001 expandable to any
number of bits. Converts
BCD to Binary or Binary
to BCD
SN74190 | Synchronous Decade Up/Down — —
Counter
SN74191 | Synchronous 4-Bit Binary - —
Up/Down Counter
SN74192 | Synchronous Decade Counter MC74192* -
SN74193| Synchronous Binary Counter MC74193* —
- SN74196 | 50-MHz BCD Counter - MC8280*
SN74197 | 50-MHz Presettable Binary Counter — MC8316
MC8291*
SN74198 | 8-Bit Parallel In-Out Left-Right — —
Shift Register
SN74199 | 8-Bit Parallel In-Out J-K Input - —
Shift Register

*To be introduced



SERIES 54H/74H (MC3000) TTL

TEXAS INSTRUMENTS TO MOTOROLA
TEMPERATURE RANGE CROSS REFERENCE

Temperature Range T.l Motorola
0°c t0 +70°Cc 7AHxx MC30xx
—55°C to +125°C 54Hxx MC31xx

PACKAGE CROSS REFERENCE

Package T.L Motorola Comments
Flat Ceramic (1/4"" x 1/8", 1/2" leads) F Special
Dual In-Line Ceramic J L
Dual In-Line Plastic N P
Flat Ceramic (1/4” x 1/8', 1'" leads) S F Motorola Package is 1/4" x 1/4"
DEVICE CROSS REFERENCE
Direct Suggested
Type Function Replacement Alternate
SN74H00 Quad 2-Input NAND Gate MC3000 —
SN74H01 Quad 2-tnput NAND Gate (Open Collector) MC3004 —
SN74H04 Hex Inverter MC3008 —
SN74H05 Hex Inverter (Open Collector) MC3009 —
SN74H08 Quad 2-Input AND Gate MC3001 —
SN74H10 Triple 3-lnput NAND Gate MC3005 -
SN74H11 Triple 3-Input AND Gate MC3006 -
SN74H20 Dual 4-Input NAND Gate MC3010 —
SN74H21 Dual 4-Input AND Gate MC3011 —
SN74H22 Dual 4 Input NAND Gate (Open Collector) MC3012 —
SN74H30 8-Input NAND Gate MC3016 -
SN74H40 Dual 4-Input NAND Buffer MC3024 —
SN74H50 Expandable Dual 2-Wide 2-Input AOI Gate MC3020 —
SN74H51 Dual 2-Wide 2-Input AOI Gate MC3023 —
SN74H52 E xpandable 4-Wide 2-2-2-3 Input AND-OR Gate MC3031 —
SN74H53 Expandable 4-Wide 2-2-2-3 Input AOIl Gate MC3032 —
SN74H54 4-Wide 2223 Input AOI Gate MC3033 —
SN74H55 Expandable 2-Wide 4-Input AOl Gate MC3034 —
SN74H60 Dual 4-Input Expander MC3030 —
SN74H61 Triple 3-Input Expander MC3019 -
SN74H62 4-Wide 3-2-2-3 Input Expander MC3018 —
SN74H71 J-K Flip-Flop MC3054 —
SN74H72 . J-K Flip-Flop MC3055 —
SN74H73 Dual J-K Flip-Flop MC3063 —
SN74H74 Dual Type D Flip-Flop - MC3060
SN74H76 Dual J-K Flip-Flop _ MC3062,
MC3063
SN74H78 Dual J-K Flip-Flop — MC3061
SN74H101 J-K Flip-Flop — MC3054
SN74H102 J-K Flip-Flop - MC3055
SN74H103 Dual J-K Flip-Flop — MC3063
SN74H106 Dual J-K Flip-Flop - MC3062,
MC3063
SN74H108 Dual J-K Flip-Flop - MC3061
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9000/9300 SERIES TTL

FAIRCHILD TO MOTOROLA
/A PACKAGE AND TEMPERATURE RANGE CROSS REFERENCE

Package Temperature Range Fairchild Motorola
14-Pin Flat Ceramic (1/4"" x 1/4"") 0°C to +75°C U319xxx59x MC8xxxF
14-Pin Flat Ceramic (1/4" x 1/4"") —55°C to +125°C U319xxx51x MC9xxxF
16-Pin Flat Ceramic (1/4"" x 3/8") 0°C to +75°C U4 L9xxx59x MC8xxxF
16-Pin Flat Ceramic (1/4" x 3/8") —55°C to +125°C U4L9xxx51x MCOxxxF
14-Pin Dual In-Line Ceramic 0°C to +75°C UBA9xxX59x MC8xxxL
14-Pin Dual In-Line Ceramic —55°C to +125°C UBA9xxx51X MCOxxxL
16-Pin Dual In-Line Ceramic 0°C to +75°C UBB9xxx59x MC8xxxL
16-Pin Dual In-Line Ceramic —55°C to +125°C UBB9xxx51x MC9OxxxL

DEVICE CROSS REFERENCE
Direct Suggested
Type Function Replacement | Alternate Comments
9000 J-K Flip Flop — MC3051 MC3051 is edge triggered
9001 J-K Flip Flop MC3052t —
9002 Quad 2-Input NAND Gate MC7400#t MC3000 MC3000 has superior
characteristics
9003 Triple 3-Input NAND Gate MC7410#+t MC3005 Active bypass
9004 Dual 4-Input NAND Gate MC7420#+t MC3010 Improved power vs.
frequency characteristic
9005 Dual Expandable AO! Gate MC7450#+ MC3020 Direct pin replacement for
DIL and flat pack
9006 Dual Expander MC7460#+t MC3030
9007 8-Input NAND Gate — MC3015 MC3015 pin compatible
with 9007
9008 4-Wide Expandable AOI Gate — MC7453#/| MC7453 is 2-2-2-2 Input
9008 is 2-2-2-3 Input
9009 Dual 4-Input Buffer MC7440#+t MC3024
92014 Quad Exclusive OR Gate — MC3021
9015 Quad NOR Gate — MC3002
9016 Hex Inverter MC74041t MC3024
9017 Hex Inverter (Open Collector) — MC7405,
MC3009
9020 Dual J-K Flip Flop — MC3061 Edge triggered
9022 Dual J-K Flip Flop — MC3062 High speed (50 MHz)
9024 Dual J-K Flip Flop - MC3060
9033 16-Bit Memory — MC4004 MC4004: Vg = Pin 4
Gnd = Pin 10
9034 256-Bit Read Only Memory MCM4002 - Optional pullup resistors to
facilitate wire OR outputs
(custom metalization)
9035 64-Bit Memory — MCM4064
9300 4-Bit Shift Register MC9300 MC4012 MC4012 Pp =180 mW,
fTog = 30 MHz
9301 BCD-to-Decimal Decoder MC9301 -
9304 Dual Full Adder MC9304 —
9306 Up/Down BCD Counter MC9306* MC74192
9307 Seven-Segment Decoder MC9307* MC7448 Active high outputs,
MC7448 is pin replacement
9308 Dual 4-Bit Latch MC9308 —
9309 Dual 4-Input Multiplexer MC9309 MC4000
9310 Programmable BCD Up Counter MC9310 MC4016 MC4016 programs in binary
code, counts down
9311 One-of-16 Decoder MC9311 —
9312 8-Input Multiplexer MC9312 -
9314 4-Bit Latch MC9314* MC4015 MC4015 Quad Type D
Flip-Flop

T These devices are pinout replacements but may vary in electrical specifications

* Tc be introduced

#Dual in-line package only




9000/9300 SERIES TTL DEVICE CROSS REFERENCE (cont)

Direct Suggested
Type Function Replacement | Alternate Comments
9315 BCD-to-Decimal Decoder/Driver MC7441A — Nixie® driver capability
9316 Programmable Binary Up Counter MC9316* MC4018 MCA4018 programs in binary
code, counts down
9317 Seven-Segment Decoder MC9317* MC7446/7 | MC7446/7 pin replacements
9318 8-Input Priority Encoder MC9318* —
9321 Dual One-of-Four Decoder - MC4007 MC4007 Pp = 125 mW,
tog = 14 ns.
9322 Quad 2-Input Multiplexer — MC8266*
9324 5-Bit Comparator - MC4022
9325 BCD-to-Decimal Decoder/Driver MC74141 —
9327 Seven-Segment Decoder - MC7446
9328 Dual 8-Bit Shift Register MC9328 —
9334 8-Bit Addressable Latch - —
9337 Seven-Segment Decoder — —
9338 8-Bit Multiple Register — —
9340 Arithmetic Logic Unit - MC7260*
9341 4-Bit Arithmetic Ligic Unit MC74181*
9342 Carry Extender MC74182* MC7261*
9348 12-Bit Parity Tree — MC4008, MC4008, 4010 expandable
MC4010 to any size words
9350 Decade Up Counter — MC4023
9352 BCD-to-Decimal Decoder MC7442 —
9353 Excess 3-to-Decimal Decoder MC7443 —
9354 Excess 3 Gray-to-Decimal Decoder MC7444 —
9356 4-Bit Binary Counter — MC7493
9357A | BCD-to-Seven Segment Decoder/Driver MC7446 —
93578B BCD-to-Seven Segment Decoder/Driver MC7447 —
9358 BCD-to-Seven Segment Decoder MC7448 —
9359 BCD-to-Seven Segment Decoder MC7449 -
9360 Decade Up/Down Counter MC74192* —
9366 Binary Up/Down Counter MC74193* —
9375 4-Bit Latch MC7475 —
9377 4-Bit Latch MC7477 -
9380 Full Adder MC7480 -
9382 2-Bit Full Adder MC7482 -
9383 4-Bit Full Adder MC7483 —
9390 Decade Counter MC7490 —
9391 8-Bit Shift Register MC7491 —
9392 Divideby-12 Counter MC7492 —
9393 Binary Counter MC7493 —
9394 4-Bit Shift Register MC7494* -
9395 4-Bit Universal Shift Register MC7495 —
9396 5-Bit Shift Register MC7496 -

1 These devices are pinout replacements but may vary in electrical specifications
* To be introduced
#Dual in-line package only




DCL...TTL

% SIGNETICS TO MOTOROLA
ﬂ TEMPERATURE RANGE CROSS REFERENCE
(8200 SERIES ONLY)
Temperature Range Signetics Motorola
0°C to +75°C N82xx MC72xx
—55°C to +125°C S82xx MC82xx

PACKAGE CROSS REFERENCE

Package Signetics Motorola Comments
14-Pin Dual In-Line Plastic A P
16-Pin Dual In-Line Plastic B P
16-Pin Dual In-Line Ceramic E L
14-Pin Dual In-Line Ceramic F L
14-Pin Flat Glass J F Motorola package is ceramic
24-Pin Flat Ceramic P F
14-Pin Flat Ceramic Q F
16-Pin Flat Ceramic R F
24-Pin Dual In-Line Ceramic Y L
DEVICE CROSS REFERENCE
Direct Suggested
Type Function Replacement Alternate Comments
N8200 Dual 5-Bit Register - MC4015 MC4015 Quad Flip Flop, has
direct Set, Reset, 30-MHz
data rate
N8202 10-Bit Register — MC4015 MC4015 Quad Flip Flop, has
direct Set, Reset, 30-MHz
data rate
N8230 8-Input Data Selector — MC8312,
MC74151*
N8241 Quad Exclusive OR Gate MC7241 MC3021
N8242 4-Bit Comparator MC7242 MC3022
N8250 Binary-to-Octal Decoder MC7250* MC4006
N8251 BCD-to-Decimal Decoder MC7251* MC8301
N8260 Arithmetic Logic Element MC7260* —
N8261 Fast Carry Extender MC7261* -
N8266 4-Bit 2-Input Data MC7266* -
Selector
N8267 4-Bit 2-Input Data MC7267* —
Selector (Open Collector)
N8268 Gated Full Adder - MC7480
N8270 4-Bit Universal Shift MC7270* MC4012
Register
N8271 4-Bit Universal Shift MC7271* MC8300
Register
N8275 Quad Latch - MC7475
N8276 8-Bit Shift Register - MC7491A
N8280 Presettable Decade Counter MC7280* MC4016 MC4016 fully programmable
N8281 Presettable Binary Counter MC7281* MC4018 MC4018 fully programmable
N8284 Synchronous Binary MC7284* —
Up/Down Counter
N8285 Synchronous Decade MC7285* -
Up/Down Counter
N8288 Presettable Divide-by-12 MC7288* MC7492
Counter

* To be introduced
** Direct replacement can be supplied as a special.
# Motorola flat-pack device direct replacement for Signetics flat-pack device.

## Motoroia device direct replacement in dual-in-line packages (P, L). Can supply F package as special.



DCL...TTL DEVICE CROSS REFERENCE (cont)

Direct Suggested
Type Function Replacement Alternate Comments
N8806 Dual Expander MC7460 —
N8808 8-Input NAND Gate MC7430 -
N8816 Dual 4-Input NAND Gate — MC7420**#
N8822 Dual J-K Flip Flop — MC7473#
N8825 J-K Flip Flop - MC3051
N8826 Dual J-K Flip Flop - MC3061
N8827 Dual J-K Flip Flop - MC3062
N8828 Dual Type D Flip Flop MC7479 — MC7479 has buffered outputs
N8829 J-K Flip Flop MC7472 MC3051
N8840 Dual AOI Gate MC7450 —
N8848 4-Wide AOI Gate MC7453 —
N8855 Dual 4-Input Power Gate — MC7440**
N8870 Triple 3-lnput NAND Gate — MC7410#
N8880 Quad 2-Input NAND Gate - MC7400**#
N8881 Quad 2-Input NAND Gate MC7401 —
(Open Collector)
N8885 Quad 2-Input NOR Gate — MC7402
N8H16 Dual 4-Input NAND Gate - MC3010##
N8H20 Dual J-K Flip Flop — MC3061 MC3000 series has active
N8H21 Dual J-K Flip Flop - MC3062 bypass, improved power vs.
N8H22 Dual J-K Flip Flop — — frequency characteristic,
N8H70 Triple 3-Input NAND Gate - MC3005## improved tpg vs.
N8H80 Quad 2-Input NAND Gate - MC3000## temperature.
N8H90 Hex Inverter - MC3008##

* To be introduced
** Direct replacement can be supplied as a special.
# Motorola flat-pack device direct replacement for Signetics flat-pack device.
## Motorola device direct replacement in dual-in-line packages (P, L). Can supply F package as special.



DM7000/8000 SERIES TTL

NATIONAL TO MOTOROLA
TEMPERATURE RANGE CROSS REFERENCE

Temperature Range National Motorola
0°c to +70°C DM8xxx MC74xx
—55°C to +125°C DM7xxx MC54xx
PACKAGE CROSS REFERENCE
Package National Motorola
Dual In-Line Ceramic D L
Flat Ceramic (1/4" x 1/4"") F F
Dual In-Line Plastic N P
DEVICE CROSS REFERENCE
Direct Suggested
Type Function Replacement Alternate Comments
DM8200 | 4-Bit Digital Comparator — —
DM8210 8-Channel Digital Switch - -
DM8211 8-Channel Multiplexer - —
with Strobe
DM8213 | 4-to-16 Line Decoder MC8311 —
DM8220 | Parity Checker/Generator - MC4008
DM8283 | 4-Bit Full Adder MC7483 MC7260*
DM8520 Modulo N Divider — MC4016/18 MC4016/18 program directly
in binary/BCD code
DM8530 Decade Counter MC7490 MC7280* MC7280 is presettable
DM8532 Divide-by-12 Counter MC7492 MC7288* MC7288 is presettabie
DM8533 | Divide-by-16 Counter MC7493 MC7281* MC7281 is presettable
DM8550 Quad Latch MC7475 MC4015 MC4015 is Quad D Flip Flop
DM8551 Buss ORable Quad D - -
DM8560 Decade Up/Down Counter MC74192* —
DM8563 Binary Up/Down Counter MC74193* —
DM8570 Serial In-Parallel Out MC74164* MC7495 Two MC7495's can perform
8-Bit Shift Register parallel or serial in, parallel
or serial out function
DM8580 4-Bit Universal MC7495 MC4012 MC4012 Pp = 180 mW,
Shift Register fTog = 30 MHz
DM8590 Parallel In Serial Out MC74165* MC7495 Two MC7495’'s can perform
8-Bit Shift Register 8 bit parallel or
serial in, parallel
or serial out function
DM8600 4-Bit Universal Shift MC8300 -
Register
DM8680 | Presettable Decade Counter — —
DM8681 Presettable Binary Counter — —
DM8688 Presettable Divide-by-12 - —
Counter
DM8810 Quad 2-Input TTL-to-MOS Gate — —
DM8811 Quad 2-Input TTL-to-MOS Gate — —
DM8812 14-volt Hex Inverter — —
(Open Collector)
DM8820 Line Receiver — MC1584
DM8822 EIA RS-232C Line Receiver - MC1488 MC1488 is quad
DM8830 Line Driver - MC1582
DM8840 | BCD-to-Decimal Decoder/Driver MC7441A -
DM8842 BCD-to-Decimal Decoder MC7442 -
DM8846 | BCD-to-Seven Segment MC7446 — Active low, Vgt = 30 Volts,
Decoder/Driver lout = 20 mA
DM8847 BCD-to-Seven Segment MC7447 — Active low, Vo, = 35 Volts,
Decoder/Driver lout = 20mA
DM8848 BCD-to-Seven Segment MC7448 — Active High
Decoder/Driver
DM8850 Retriggerable Monostable MC9601 —
Multivibrator

*To be introduced




SUHL TTL

SYLVANIA TO MOTOROLA

TEMPERATURE RANGE CROSS REFERENCE

Temperature Range Sylvania I Motorola
SF and SG Series (E xample: SG40)
—55°C to +125°C, High Fan-Out SG40 MC500
(Base Number)
—55°C to +125°C, Low Fan-Out SG41 MC550
0°C to +75°C, High Fan-Out SG42 MC400
0°cC to +75°C, Low Fan-Out SG43 MC450
SM Series (Example: SM10 — applies only to Direct Replacement)
—55°C to +125°C, High Fan-Out SM10 MC4326
(Base Number)
—55°C to +125°C, Low Fan-Out SM11 MC4327
0°C to +75°C, High Fan-Out sSM12 MC4026
0°C to +75°C, Low Fan-Out sSM13 MC4027
PACKAGE CROSS REFERENCE
Package Sylvania Motorola Comments
Dual In-Line Ceramic (Black) 01 L
Flat Ceramic 02 F Motorola package is 1/4°' x 1/4"
Dual In-Line Ceramic 03 L
Dual In-Line Plastic P Motorola only
DEVICE CROSS REFERENCE
Direct Suggested
Type Function Replacement Alternate
SF10 R-S Flip-Flop MC513 —
SF11 R-S Flip-Flop MC563 —
SF12 R-S Flip-Flop MC413 —
SF13 R-S Flip-Flop MC463 —
SF20 Gated R-S Flip-Flop MC514 —
SF21 Gated R-S Flip-Flop MC564 —
SF22 Gated R-S Flip-Flop MC414 -
SF23 Gated R-S Flip-Flop MC4a64 —
SF30 AC Coupled R-S Flip-Flop MC521 —
SF31 AC Coupled R-S Flip-Flop MC571 —
SF32 AC Coupled R-S Flip-Flop MC421 —
SF33 AC Coupled R-S Flip-Flop MCa71 —
SF50 AND J-K Flip-Flop MC515 -
SF51 AND J-K Flip-Flop MC565 -
SF52 AND J-K Flip-Flop MC415 -
SF53 AND J-K Flip-Flop MC465 -
SF60 OR J-K Flip-Flop MC516 MC2126
SF61 OR J-K Flip-Flop MC566 MC2176
SF62 OR J-K Flip-Flop MC416 MC2026
SF63 OR J-K Flip-Flop MC466 MC2076
SF80 Dual Type D Flip-Flop MC522 MC3160
SF81 Dual Type D Flip-Flop MC572 MC3160
SF82 Dual Type D Flip-Flop MC422 MC3060
SF83 Dual Type D Flip-Flop MC472 MC3060
SF91 Dual Type D Flip-Flop MC572 MC3160
SF93 Dual Type D Flip-Flop MC472 MC3060
SF100 Dual J-K Flip-Flop MC523 MC3162
(Separate Clock, 35 MHz) MC2123
SF101 Dual J-K Flip-Flop MC573 MC3162
MC2173
SF102 Dual J-K Flip-Flop MC423 MC3062
MC2023

\
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SUHL TTL DEVICE CROSS REFERENCE (cont)

Direct Suggested
Type Function Replacement Alternate
SF103 Dual J-K Flip-Flop MCa73 MC3062
MC2073
SF110 Dual J-K Flip-Flop MC524 MC3161
(Common Clock, 35 MH2z) MC2124
SF111 Dual J-K Flip-Flop MC574 MC3161
MC2174
SF112 Dual J-K Flip-Flop Mca24 MC3061
MC2024
SF113 Dual J-K Flip-Flop Mc4a74 MC3061
MC2074
SF120 Dual J-K Flip-Flop MC2123 MC3162
(Separate Clock, 50 MHz)
SF121 Dual J-K Flip-Flop MC2173 MC3162
SF122 Dual J-K Flip-Flop MC2023 MC3062
SF123 Dual J-K Flip-Flop MC2073 MC3062
SF130 Dual J-K Flip-Flop MC2124 MC3161
(Common Clock, 50 MHz)
SF131 Dual J-K Flip-Flop MC2174 MC3161
SF132 Dual J-K Flip-Flop MC2024 MC3061
SF133 Dual J-K Flip-Flop MC2074 MC3061
SF200 AND J-K Flip-Flop (50 MHz) ‘MC2125 MC3151
SF201 AND J-K Flip-Flop MC2175 MC3151
SF202 AND J-K Flip-Flop MC2025 MC3051
SF203 AND J-K Flip-Flop MC2075 MC3051
SF210 OR J-K Flip-Flop (50 MHz) MC2126 MC3154
SF211 OR J-K Flip-Flop MC2176 MC3154
SF212 OR J-K Flip-Flop MC2026 MC3054
SF213 OR J-K Flip-Flop MC2076 MC3054
SF250 AND J-K Flip-Flop (30 MHz) - MC3151
MC2125
SF251 AND J-K Flip-Flop - MC3151
MC2175
SF252 AND J-K Flip-Flop - MC3051
MC2025
SF253 AND J-K Flip-Flop — MC3051
MC2075
SF260 OR J-K Flip-Flop (30 MHz) - MC3154
MC2126
SF261 OR J-K Flip-Flop - MC3154
MC2176
SF262 OR J-K Flip-Flop - MC3054
MC2026
SF263 OR J-K Flip-Flop — MC3054
MC2076
SG40 Dual 4-Input NAND Gate MC500 -
SG4a1 Dual 4-input NAND Gate MC550 -
SG42 Dual 4-Input NAND Gate MC400 —
SG43 Dual 4-Input NAND Gate MC450 -
SG50 E xpandable 4-Wide 2-22-3 Input AO| Gate MC501 —
SG51 Expandable 4-Wide 2-2-2-3 Input AO| Gate MC551 -
SG52 E xpandable 4 Wide 2-2-2-3 Input AOI Gate MC401 —
SG53 E xpandable 4-Wide 2-22-3 Input AO| Gate MC451 -
SG60 8-Input NAND Gate MC502 -
SG61 8-Input NAND Gate MC552 -
SG62 8-Input NAND Gate MC402 —
SG63 8-Input NAND Gate MC452 —
SG70 E xpandable Dual 2-Wide 2-Input AO!| Gate MC520 —
SG71 E xpandable Dual 2-Wide 2-Input AO| Gate MC570 -
SG72 E xpandable Dual 2-Wide 2-Input AOI| Gate MC420 -
SG73 E xpandable Dual 2-Wide 2-Input AO| Gate MC470 -
SG80 Dual Pulse Shaper/Delay AND Gate MC526 —
SG81 Dual Pulse Shaper/Delay AND Gate MC576 —
SG82 Dual Pulse Shaper/Delay AND Gate MC426 —
SG83 Dual Pulse Shaper/Delay AND Gate MC476 —




SUHL TTL DEVICE CROSS REFERENCE (cont)

Direct Suggested
Type Function Replacement Alternate
SGO0 2-Wide 3-Input AOI Gate with Gated Complement MC503 —
SG91 2-Wide 3-Input AOI Gate with Gated Complement MC553 —
SG92 2-Wide 3-Input AOI Gate with Gated Complement MC403 —
SG93 2-Wide 3-Input AOI Gate with Gated Complement MC453 —
S§G100 Expandable 3-Wide 3-Input AOI Gate MC504 MC2112
SG101 E xpandable 3-Wide 3-Input AO!l Gate MC554 MC2162
8G102 Expandable 3-Wide 3-Input AO| Gate MC404 MC2012
SG103 Expandable 3-Wide 3-Input AOI Gate MC454 MC2062
SG110 Expandable 2-Wide 4-Input AOI Gate MC505 -
SG111 Expandable 2-Wide 4-Input AOI| Gate MC555 -
SG112 Expandable 2-Wide 4-Input AOI Gate MC405 -
SG113 Expandable 2-Wide 4-Input AOI| Gate MC455 —
SG120 E xpandable 8-Input NAND Gate MC506 MC2111
SG121 E xpandable 8-Input NAND Gate MC556 MC2161
SG122 Expandable 8-Input NAND Gate MC406 MC2011
SG123 E xpandable 8-Input NAND Gate MC456 MC2061
SG130 Dual 4-Input Line Driver MC507 —
SG131 Dual 4-Input Line Driver MC557 —
SG132 Dual 4-Input Line Driver MC407 —
SG133 Dual 4-Input Line Driver MC457 —
SG140 Quad 2-Input NAND Gate MC508 MC2101
MC3100
SG141 Quad 2-Input NAND Gate MC558 MC21561
MC3100
SG142 Quad 2-Input NAND Gate MC408 MC2001
MC3000
SG143 Quad 2-Input NAND Gate MC458 MC2051
MC3000
SG150 4-Wide 32-2-3 Input Expander for AO|l Gates MC509 —
SG151 4-Wide 32-2-3 Input Expander for AO| Gates MC559 —
SG152 4-Wide 32-2-3 Input Expander for AO| Gates MC409 —
SG153 4-Wide 3-2-2-3 Input Expander for AO| Gates MC459 —
SG160 Triple 2-Input Buss Driver MC519 -
SG161 Triple 2-Input Buss Driver MC569 MC3107
SG162 Triple 2-Input Buss Driver MC419 —
SG163 Triple 2-Input Buss Driver MC469 MC3007
SG170 Dual 4-Input Expander for AOIl Gates MC510 —
SG171 Dual 4-Input Expander for AOI Gates MC560 -
SG172 Dual 4-Input Expander for AOI Gates MC410 —
SG173 Dual 4-Input Expander for AOI Gates MC460 —
SG180 Dual 4-Input E xpander for NAND Gates MC511 —
SG181 Dual 4-Input Expander for NAND Gates MC561 =
SG182 Dual 4-Input Expander for NAND Gates MC411 —
SG183 Dual 4-Input Expander for NAND Gates MC461 -
SG190 Triple 3-Input NAND Gate MC512 MC3105
SG191 Triple 3-Input NAND Gate MC562 MC3105
SG192 Triple 3-Input NAND Gate MC412 MC3005
SG193 Triple 3-Input NAND Gate MCa62 MC3005
SG200 E xpandable 8-Input NAND Gate MC2111 -
SG201 E xpandable 8-Input NAND Gate MC2161 —
SG202 Expandable 8-Input NAND Gate MC2011 —
SG203 Expandable 8-Input NAND Gate MC2061 —
SG210 E xpandable 2-Wide 4-Input AOIl Gate MC2100 —
SG211 Expandable 2-Wide 4-lnput AOI Gate MC2150 —
S§G212 Expandable 2-Wide 4-Input AOI Gate MC2000 —
SG213 Expandable 2-Wide 4-Input AO| Gate MC2050 —
SG220 Quad 2-Input NAND Gate MC2101 MC3100
SG221 Quad 2-Input NAND Gate MC2151 MC3100
S$G222 Quad 2-Input NAND Gate MC2001 MC3000
S$G223 Quad 2-input NAND Gate MC2051 MC3000
SG230 4-Wide 32-2-3 Input Expander for AOIl Gates MC2102 -
SG231 4-Wide 3-2-2-3 Input E xpander for AO| Gates MC2152 —
SG232 4-Wide 3-2-2-3 Input Expander for AOl Gates MC2002 -
SG233 4-Wide 32-2-3 Input Expander for AOI Gates MC2052 -
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SUHL TTL DEVICE CROSS REFERENCE {(cont)

Direct Suggested

Type Function Replacement Alternate
SG240 Dual 4-Input NAND Gate MC2103 MC3110
SG241 Dual 4-Input NAND Gate MC2153 MC3110
SG242 Dual 4-Input NAND Gate MC2003 MC3010
§G243 Dual 4-Input NAND Gate MC2053 MC3010
SG250 Expandable 4-Wide 2-2-2-3 Input AOI Gate MC2104 MC5453
SG251 Expandable 4-Wide 2-2-2-3 Input AOI| Gate MC2154 MC5453
S$G252 Expandable 4-Wide 2-2-2-3 Input AOI Gate MC2004 MC7453
SG253 Expandable 4-Wide 2-2-2-3 Input AOI Gate MC2054 MC7453
SG260 8-Input NAND Gate MC2105 MC3115
S$G261 8-Input NAND Gate MC2155 MC3115
G262 8-Input NAND Gate MC2005 MC3015
SG263 8-Input NAND Gate MC2055 MC3015
§G270 Dual 4-Input Expander for AOI Gates MC2106 MC3130
S$G271 Dual 4-Input Expander for AO| Gates MC2156 MC3130
§G272 Dual 4-Input Expander for AOI Gates MC2006 MC3030
SG273 Dual 4-Input Expander for AO| Gates MC2056 MC3030
S$G280 Dual 4-Input AND Gate MC527 -
SG281 Dual 4-Input AND Gate MC577 —
$G282 Dual 4-Input AND Gate MC427 -
SG283 Dual 4-Input AND Gate MCa77 —
SG290 Dual 2-Wide 2-3 Input OR Expander MC528 —
SG291 Dual 2-Wide 2-3 Input OR Expander MC578 —
$G292 Dual 2-Wide 2-3 Input OR Expander MC428 —
SG293 Dual 2-Wide 2-3 Input OR Expander MC478 —
SG300 Expandable 3-Wide 3-Input AOI Gate MC2112 —
SG301 Expandable 3-Wide 3-Input AOI Gate MC2162 -
SG302 Expandable 3-Wide 3-Input AOI Gate MC2012 —_
SG303 Expandable 3-Wide 3-Input AOI Gate MC2062 —
SG310 Expandable Dual 2-Wide 2-Input AO| Gate MC2113 MC3120
SG311 Expandable Dual 2-Wide 2-Input AOI Gate MC2163 MC3120
SG312 E xpandable Dual 2-Wide 2-Input AOI Gate MC2013 MC3020
SG313 E xpandable Dual 2-Wide 2-input AOI Gate MC2063 MC3020
SG320 Triple 3-Input NAND Gate MC2107 MC3105
SG321 Triple 3-Input NAND Gate MC2157 MC3105
SG322 Triple 3-Input NAND Gate MC2007 MC3005
SG323 Triple 3-Input NAND Gate MC2057 MC3005
SG330 Quad 2-Iinput NOR Gate — MC3102
SG331 Quad 2-Input NOR Gate — MC3102
SG332 Quad 2-Input NOR Gate — MC3002
SG333 Quad 2-Input NOR Gate — MC3002
SG340 Quad 2-Input NOR Gate - MC3102
SG341 Quad 2-Input NOR Gate — MC3102
SG342 Quad 2-Input NOR Gate — MC3002
SG343 Quad 2-Input NOR Gate — MC3002
SG351 Quad 2-Input Lamp Driver MC2165 —
SG353 Quad 2-Input Lamp Driver MC2065 —
SG370 Hex Inverter MC529 MC5404
SG371 Hex Inverter MC579 MC5404
SG372 Hex Inverter MC429 MC7404
SG373 Hex Inverter MC479 MC7404
SG380 Hex Inverter MC2116 MC3108
SG381 Hex Inverter MC2166 MC3108
SG382 Hex Inverter MC2016 MC3008
SG383 Hex Inverter MC2066 MC3008
SM10 Full Adder MC4326 MC5480
sSM11 Full Adder MC4327 MC5480
SM12 Full Adder MC4026 MC7480
SM13 Full Adder MC4027 MC7480
SM20 Dependent Carry Fast Adder MC4328 —
sSM21 Dependent Carry Fast Adder MC4329 -
SM22 Dependent Carry Fast Adder MC4028 —
SM23 Dependent Carry Fast Adder MC4029 —
SM30 Independent Carry Fast Adder MC4330 -
SM31 Independent Carry Fast Adder MC4331 —




SUHL TTL DEVICE CROSS REFERENCE (cont)

Direct Suggested
Type Function Replacement Alternate
SM32 Independent Carry Fast Adder MC4030 —
SM33 Independent Carry Fast Adder MC4031 -
SM41 Carry Decoder MC4332 -
SM43 Carry Decoder MC4032 -
SM61 Quad Latch (Open Collector) MC4335 —
SM63 Quad Latch (Open Collector) MC4035 —
SM71 Quad Latch MC4337 -
SM73 Quad Latch MC4037 —
SM81 16-Bit Scratch Pad Memory MC4304 —
SM82 16-Bit Scratch Pad Memory MC4304 -
SM83 16-Bit Scratch Pad Memory MC4004 —
SM90 Decade Counter MC5090* * MC5490
SM91 Decade Counter MC5091 ** MC5490
sSM92 Decade Counter MC5092** MC7490
SM93 Decade Counter MC5093* * MC7490
SM111 4-Bit Shift Register MC5111** MC4312,
' MC5495
SM113 4-Bit Shift Register MC5113** MC4012,
MC7495
sSM121 8-Bit Parity Tree MC5121** MC4308
SM123 8-Bit Parity Tree MC5123** MC4008
SM131 4-Bit Comparator MC5131** MC4322
SM133 4-Bit Comparator MC5133** MC4022
SM141 Programmable Binary Divider MC5141** MC4318
SM143 Programmable Binary Divider MC5143** MC4018
SM151 Programmable Decade Divider MC5151 ** MC4316
SM153 Programmable Decade Divider MC5153** MC4016
SM163 Binary Counter MC5163** MC7493
SM173 Decade Counter MC5173** MC7490
SM181 Binary Up/Down Counter MC5181** MC54193*
SM183 Binary Up/Down Counter MC5183** MC74193*
SM191 Decade Up/Down Counter MC5191** MC54192*
SM193 Decade Up/Down Counter MC5193** MC74192*,
MC8306
SM203 BCD-to-Seven Segment Decoder — MC8307*,
MC7448,
MC4039
sSM211 Dual 4-Bit Multiplexer MC4300 —
SM213 Dual 4-Bit Multiplexer MC4000 —
sSM221 Demultiplexer MC4302 —
SM223 Demultiplexer MC4002 —

* To be introduced
** Available on special order only







PACKAGING INFORMATION

The packaging used for each device type is indicated
on the individual data sheet unless packaging is the
same for all devices in a given MC-number series. In
this case, the packaging description is in the General
Information section for that series.

Package type is denoted by a suffix to the part
number as follows:

Suffix Description
F Ceramic Flat
L Ceramic Dual In-Line
P Plastic Dual In-Line

%

f
1

o
2
S

L' JLL "t

0.080
i ll'll 15

Four insulating stand-offs are provided
Ta convert inches to millimeters muitiply by 25.4
All JEDEC dimensions and notes apply

P SUFFIX
" . PLASTIC PACKAGE
omoooon, CASE 605
0220 TO-116
O 0.2‘80
1 7
Ao
SEATING
0660 PLANE
0.785
0.100 0.020
MIN-) 0.200 \ MIN
L] MAX |t

1 l %%%g F SUFFIX
T“"_" CERAMIC PACKAGE
0.003 015 [ 5030 CASE 607
0. 0.070 TO-86
0.095,
005 0045
0010 0.055
0019 “”"
i
U
MIN
QT
MAX | Lead 1 identified by color dot or by elbow on lead.
0.070
0.015 H [”J U ” MIN To convert inches to mitlimeters multiply by 25.4
MAX 4—-1— All JEDEC dimensions and notes apply
0240 |
0275 1
F SUFFIX
CERAMIC PACKAGE
CASE 609
TO-85
2L L= 2
4 I I 3.
0.350 : “; ‘ : - tl
AX _"r_ — 1 -+ B 0.050 T.P.
| m— J . J l 'f
[ n ’T']'r" = =
’ w1 0000
|——b200__| 0.0%5
AX
0.008 _ 0150 | le 0. 100__. 0 150 |
T] o400 | 0.400 g_g%g

= '
f

L] - |
- b b

Lead 1 identified by color dot or by elbow on lead.
To convert inches to millimeters multiply by 25.4
All JEDEC dimensions and notes apply

Devices formerly using Case 609 are now being manufac-
tured in Case 607. Either package may be shipped during
the transition.

*Dimension is to lead centerline when formed parallel.

4 insulating stand-offs are provided.
To convert inches to millimeters multiply by 25.4

16 P SUFFIX
oo ; PLASTIC PACKAGE
0.025_~ 02 CASE 612
RAD O 2
il atviaiuls
I Lms
0815 5
0.835 < 0
b 0o
0160

16 L SUFFIX
oy [ e e ey CERAMIC PACKAGE
"X~ w2s0 CASE 620
0015 e \

0.0% R
! L 0057 0.325
0.290
0740 0310
.78 ©)
i " i
un
L 0008
b TR »
: 0.115
fJ L L 0335 00 t0 150
0090 0015
SEATING PLANE

@ This dimension is measured from the lead centers
at the seating plane with leads vertical.
@ Lead 1 identified by calor dot, notch in lead,
or notch in ceramic.
To convert inches to millimeters multiply by 25.4




PACKAGING INFORMATION (continued)

T,

0.100 0.045 oms 0.135
1. o_o_u 0190

To convert inches to millimeters multiply by 25.4
*Dimension is to lead centerline when formed parallel.

L SUFFIX L SUFFIX
CERAMIC PACKAGE 0190 0090 CERAMIC PACKAGE
CASE 623 it B e M CASE 632
INDEX A JVKJK JH TO-116
NOTCH
1
N\
1
0015 | Y thm ljfaozo
00z8 0070 0325
"MAx’i
bl 558 oL
[ |
" " / 0.280 \\
I 7T 03107\
RR P e fou
To convert inches to millimeters multiply by 25.4 - 32’3';'c'}'g",'1‘5““1lm::‘:;:’:,,’;"ﬂ:‘:'!az‘;,?'
*Dimension is to lead centerline when formed parallel.
L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 638 CASE 648
g TP 9 _9F 9F 9P 9T
* ’ nz’m 0815 020
1 8
Pe it o gt e I 1 }_
o805 hO
0.400 0130 0015 ]
r‘ner “| 0210 RfF 0135 005 0200 » g
T 0.180 0.055 y—-_L %}5—2 TYP

o1ouJ‘L ——”-:t:w%/ e

To convert inches to millimeters multiply by 25.4
*Dimension is to Jead centerline when formed parallel.

P SUFFIX
PLASTIC PACKAGE
CASE 649
2
% 13 ?
0515
0545
1
;@_
JWUUUU UUUUUUU
0.065 g —
0085 ggzg - g::_,r;? 0810,

T |

J | T
008 _l—j_._nwo 30—'23»IL s L 20

0135

*Dimension to lead centerline when formed parallel.
To convert inches to millimeters multiply by 25.4

F SUFFIX
CERAMIC PACKAGE
CASE 651

Lead 1 identified by color dot or by elbow on lead.
Top Cover made of silastic material.

To convert inches to millimeters multiply by 25.4
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COWMPLEX FUNCTIONS

INTEGRATED CIRCUITS

The MTTL complex functions are designed for digital applications
in the medium to high-speed range.

These MTTL devices provide significant reduction in package count
and increased logic per function over devices in the basic MTTL and
MDTL families.

F SUFFIX F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 607¢ CASE 609¢
TO-86 TO-85
P SUFFIX P SUFFIX L SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
CASE 605 CASE 612 CASE 620
TO-116
L SUFFIX
CERAMIC PACKAGE L SUFFIX P SUFFIX
CASE 632 CERAMIC PACKAGE PLASTIC PACKAGE
T0-116 CASE 623 CASE 649
FUNCTIONS AND CHARACTERISTICS (vcc = 5.0V, Ta = 25°C)
All devices shown can be used with all MTTL and MDTL devices; however, the loading factors shown reflect use with
other devices in the same MC-number series unless otherwise noted.
Output Propagation Power
Loading Delay Dissipation
Type @ Type @ Factor tod Pp
Function -55 to +126°C Case 0 to +75°C Case Each Output ns typ mW typ/pkg
Dual 4-Channel Data Selector MC4300F 607,632 | MC4000F L.P 607,632,605 10 Control Line= 18 150
DatalLine=11
BCD-to-Binary/Binary-to-BCD Open Collector Address Time
Number Converter - - MC4001L.P 620.612 oL = 16 MA <45 ns 300
Dual Data Distributor - — MC4002F,L P 607,632,605 10 10.5 175
16-8i oL = 40 mA Write mode: 25
Bit Scratch Pad Memory Cell MCA4304F L 607,632 | MC4004F L .P 607,632,605 Sense mode: 15 250
Open Coilector Write mode. 25
16-Bi
Bit Scratch Pad Memory Cell MCA4305F L 607,632 | MC4005F ,L.P 607,632,605 oL = 20 mA Sense mode: 15 250
Binary to One-of-Eight Line Decoder MC4306F,L 607,632 | MC4006F,L.P 607,632,605 10 14 100
Dual Binary to One-of-Four Line Decoder - - MC4007L P 620,612 10 14 125
8-Bit Parity Tree MC4308F, L 607,632 | MC4008F.L.P 607,632,605 10 15 to 30 150
Dual 4-Bit Parity Tree — — MC4010F,L.P 607,632,605 10 9.5 to 22 125
4-Bit Shift Register = e MC4012F L P 607,632,605 10 22/bit 180
Quad Type D Flip-Flop — — MC4015L P 620,612 10 16 190
Programmable Modulo-N Clock t0o Q3 =50
Decade Counter MC4316L 620 MC4016L.P 620,612 8 Clock to Buss = 35 250
Programmable Modulo-N Clock to Q3 = 50
Hexadecimal Counter MCa318L 620 Mc4018L.P 620,612 8 Clock to Buss = 35 250
Dual 4-Bit Comparator (Open Collector) - - MC4021P 612 10 20 250
Dual 4-Bit Comparator - - MC4022P 612 10 20 250
4-Bit Universal Counter — - MC4023F,L P 607,632,605 10 16/bit 200
Dual Voltage-Controlled Multivibrator MC4324F,L 607,632 | MC4024F,L P 607,632,605 7 fmax =25 MHz 150
Full Adder MCA4326F L 607,632 | MC4026F,L P 607,632,605 15/12°* 25/13# 90
Full Adder MC4327F L 607,632 | MC4027F,L P 607,632,605 7/6°* 25/13# 90
Adder (Dependent Carry) MC4328F,L 607,632 | MC4028F,L P 607,632,605 15/12°° 25/13# 125
Adder (Dependent Carry) MC4329F L 607,632 | MC4029F L .P 607,632,605 7/6°° 25/13#4 125
Adder (Independent Carry) MCA330F L 607,632 | MCA4030F,L,P 607,632,605 15/12°* 25/13# 125
Adder (Independent Carry) MC4331F,L 607,632 | MC4031F,L P 607,632,605 7/6°" 25/13# 125
Carry Decoder MC4332F, L 607,632 | MC4032F,L P 607,632,605 - Atpg = 4.0/decoder 20
Quad Latch (Open Collector) MCA4335F, L 607,632 | MC4035F,L.P 607,632,605 7 25 140
Quad Latch MCA4337F,L 607,632 | MC4037F L P 607,632,605 10 25 150
Inverting/Non-inverting
One-of-Eight Decoder N ~ Mmcaoase 612 240
Seven-Segment Character Generator - - MC4039P 612 Open Collector Address 240
- - ime
Binary to Two-of-Eight Decoder — - MC4040P 612 loL=20mA <45 ns 200
Single-Error Hamming Code Detector
and Generator - - MC4041pP 612 250
. ‘oL = 50 mA
Quad Predriver - - MC4042F L P 607,632,605 15 120
[Open Collector
Dual Line Selector - - MC4043F L P 607,632,605 f oL = 4:0| mdA 20 70
3 ulse

(D F suffix denotes ceramic flat package, L suffix denotes ceramic dual in-line package, P suffix denotes plastic dual in-line package.

®Devices formerly using Case 609 (TO-85) are now being
manufactured in Case 607 (TO-86). Either package

may be shipped during the transition. #Add delay/Carry delay

tHigh/Low

**MC4300 Series/MC4000 Series; l0ading specified for use with MTTL | devices.




ﬂﬂﬁﬁﬂ: COMPLEX LOGIC FUNCTIONS

FUNCTIONS AND CHARACTERISTICS (continued)

Output Propagation Power
Loading Delay Dissipation
Type D Type @ Factor tod Pp
Function -55 to +125°C Case 0 to +75°C Case Each Output ns typ mW typ/pkg
Phase-Frequency Detector MC4344F,L | 607,632| MC404a4F,L P 607,632,605 10 9.0 85
Non-Inverting One-of-Eight Decoder - - MC404a8P 612 ?;i"f‘;g";‘:’ A"‘L"?o‘ Time 240
Counter-Latch-Decoder MC4350L 620 MC4050L P 620,612 Open Collector Tog = 35 MHz 450
loL =40mA
Open Emitter
Counter-Latch-Decoder - - MC4051P 612 40 mA Sourcing fTog =35 MHz 450
Capability @ .
10% Duty Cycle
Dual Majority Logic Gate - - MC4062P 605 - % : f? 78
0 to +70°C
BCD-to-Decimal Decoder and _ _ MC7441AL.P 620,612 - - 105
High-Level Driver
2 Logic Levels = 22
BCD to-Decimal Decoder MC5442L 620 MC7442L,P 620,612 10 3 Logic Levels - 23 140
2 Logic Levels = 22
E xcess Three-to-Decimal Decoder MC5443L 620 MC7443L P 620,612 10 3 Lonte Covele = 23 140
- 2 Logic Levels = 22
Excess Three Gray-to-Decimal Decoder MC5444L 620 MC7444L P 620,612 10 3 Logic Levels = 23 140
BCD to One-of-Ten Decoder/Driver MC5445L 620 MC7445L P 620,612 - 50 max 215
BCD-to-Seven Segment Decoder/Driver MC5446L 620 MC7446L P 620,612 BI/RBO =5 — 265
BCD-to-Seven Segment Decoder/Driver MC5447 L 620 MC7447L P 620,612 BI/RBO = 5 = 265
BCD-to-Seven Segment Decoder/Driver MC5448L 620 | mc7aasLp 620,612 Snoozs - 265
BCD-to-Seven Segment Decoder/Driver MC5449F 607 MC7449F 607 6 - 165
Quad Latch MC7475P 612 10 30 160
- s,§=10
Gated Full Adder MC5480L 632 MC7480L,P 632,605 Cout=5 10/55# 105
A* B*=3
2.Bit Full Adder MC15482F,L | 607,632 | MC17482F,L.P | 607,632,605 10 15/12# 165
2-Bit Full Adder MC25482F L | 607,632 | MC27482F,LP | 607,632,605 10 15/124 165
4-Bit Binary Full Adder MC5483L 620 MC7483L.P 620,612 Cs - 1_°5 35 390
out —
MC - - 1oL =40mA
16-Bit Scratch Pad Memory Cell 5484L 620 }0;3;;“, heldli } Write Mode: 25 250
With Gated Inputs Sense Mode: 15
- - MC7484L.P 620,612 ToL =20 mA
Decade Counter MC5490F L | 607,632 | MC7490F,L P 607,632,605 10 20/bit 160
8-Bit Shift Register MC5491AL 632 MC7491AL P 632,605 10 25 175
Divide-by- Twelve Counter MC6492F,L | 607,632 | MC7492F,L P 607,632,605 10 60 160
4-Bit Binary Counter MC5493L 632 MC7493L P 632,605 10 20/bit 160
4-Bit Shift Register *MC5494L 620 | *Mc7494P 612 - 25 175
4-Bit Shift Register MC5495F,L | 607,632 | MC7495F,L.P 607,632,605 10 25 250
5-Bit Shift Register MC5496L 620 MC7496L,P 620,612 — 25 240
Monostable Multivibrator MC54121F,L| 607,632 MC7412IF,LP | 607,632,605 10 tod+.Bt0Q=35 90
BCD to One-of Ten Decoder/Driver MC54145L 620 MC74145L.,°P 620,612 - 50 max 215
16-Channel Data Selector *MC54150L 623 | *MC74150P 649 — 8.5 to 35 200
8-Channel Data Selector *MC54151L 620 | *MC74151P 612 - 8.5t035 145
0 to +75°C
Quad Exclusive OR Gate MC8241F,L | 607,632 | MC7241F,LP | 607,632,605 10 10 225
Quad Exclusive NOR Gate
(Open Collector) MC8242F,L | 607,632 | MC7242F,L,P 607,632,605 10 18 170
Universal 4-Bit Shift Register MC9300L 620 MC8300L,P 620,612 6 25 300
BCD-to-Decimal Decoder MC9301L 620 MC8301L P 620,612 10 22 125
Co1.Co2=7
Dual Full Adder MC9304L 620 MC8304L P 620,612 s1,52=10 8.0 to 28 110
S1,82=9
Dual 4-Bit Latch - - MC8308P 649 9 Et0Q=25 325
w=1
Dual 4-Channel Data Selector MC9309L 620 MC8309L P 620,612 ; W-o 9.0t0 24 150
Presettable Decade Counter MC9310L 620 MC8310L,P 620,612 6 14 t0 35 300
One-of-16 Decoder =~ - MC8311P 649 [ E to Q = 26 max 175
z = 20/10t
8-Channel Data Selector MC9312L 620 MC8312L P 620,612 5 - 18/91 9.0t024 135
Presettable 4-Bit Binary Counter MC9316L 620 MC8316L,P 620,612 6 1410 35 300
CtoQ=22(tpy.)
Dual 8-Bit Shift Register MC9328L 620 MC8328L,P 620,612 6 13 (tpg+) 250
MR to Q = 35
’ . MC9601 = 6
Retriggerable Monostable Multivibrator MC9601F,L | 607,632 | MC8601F,L,P 607,632,605 MOBEO01 = 8 25 75

@ F suffix denotes ceramic flat package, L suffix denotes ceramic dual in-line package, P suffix denotes plastic dual in-line package.
**MC4300 Series/MC4000 Series; loading specified for use with MTTL | devices.

#Add delay/Carry delay tHigh/Low

*To be announced



LOGIC DIAGRAMS

Numbers at ends of pin terminals represent pin numbers. Numbers in parenthesis indicate loading. Loading
factors reflect use with other devices in the same MC-number series unless otherwise noted.

—SHIFT REGISTERS

MC4012
4-Bit Shift Register

MC5491A/MC7491A
8-Bit Shift Register

TRUTH TABLE
(1) 10 0—Dg Qo——09(10) Synchranous Inputs
(5) 10—MC IS QfF——013(10) tn th+g
AlBla]@a
M1206=—9C o3l o6 (10) BHEE
(1) 130—=4ST Mmec o - 1]olo|n
(1) 11 0—{Dpg °'_|>"‘f ililaile
() 8o—1pp, Q20410
(1) 50—Dpy (1)A:;::D: ] 8—o014(10) 'Vee =Pin 5
() 30—|pps a3l—o 2010 me Gnd = Pin 10
Vee = Pin 14
Gnd =Pin 7 tod = 25 ns typ
tpd = 22 ns typ/bit Pp = 175 mW typ/pkg
Pp = 180 mW typ/pkg =18 MHz typ
MC5494/MC7494 MC5495/MC7495 MC5496/MC7496
4-Bit Shift Register 4-Bit Shift Register 5-Bit Shift Register
7
| &
D o
60 Py 08 @so (1) 10—|pg Qofl—o013(10) 1 0——Clock QOf—015
10—P1A go?‘ (2) 8 0—MC 90— Dg
O
20—Jpig < (meo—yjc1 012 (10) 80— PE Q1[—o014
30—p1c (1) 80—c2 20— P0
a20—1piD (1) 20——Dpg 30— P1 Q2—o013
1 P2D Qpr—09 (1) 30 Dp1 Q2p—011(10) 40 P2
13 0—pac (1) 40— Dp2 60—P3 Q3}—011
14 0— P28 (1) 50—Dbp3z Q3—010(10) 7 o—Psq
Vec =Pin 5 16 0—— Clear Q4|—>010
16 O——P2A Gnd = Pin 12
15 0—P2
Vce =Pin 14 .
Clear Clock Gnd =Pin 7 Vee =Pin
10 I Gnd =Pin 12
8

tod: Clock to Q = 25 ns typ
Pp = 175 mW typ/pkg
frog = 10 MHz

tod = 25 ns typ
Pp =250 mW typ/pkg
=31 MHz typ

Pp =240 mW typ/pkg
fTog = 10 MHz

tod: Clock to Q4 = 25 ns typ

MC8300/MC9300
Universal 4-Bit Shift Register

(1) 10—9mMR QO +—0 15 (6)
(1) 20—y
(4) 100—C Q1p—>014(6)
(1) 30—9K
(2.3) 90—4PE Q2—013 (6)
{1) 40——Dpg
(1) 60—Dp1 Q3}—012(6)
(1) 6 0——{Dp2
(1) 70—Dp3  G3}—o011(6)

Vee = Pin 16
Gnd =Pin 8

tod = 25 ns typ
Pp =300 mW typ/pkg

MC8328/MC9328

Dual 8-Bit Shift Register

(1) 10— MR Q=03 (6)
(3 90 c
(1.5) 70 c
(2 4 1Ps Vee =Pin 16
(1) 60 Do Gnd =Pin 8
(1) 50 D1 Gf—o2 (6)

LqMR QpF—o14.(6)

(1.5) 10 0—C
(2) 130——Dg
(1) 11 0——— DO
(1) 12 o0—— D1

[e]]

tpd, Clock to Output = 22 ns typ (tpg.)
=13 ns typ (tpg+)

MR to Output = 35 ns typ (tpq- or toq+)

Pp =250 mW typ/pkg

—o015 (6)

\




LOGIC DIAGRAMS (continued)
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LOGIC DIAGRAMS (continued)
- DECODERS (continued)




LOGIC DIAGRAMS (continued)

—DECODERS (continued)

MC5449/MC7449 MC8301/MC9301
BCD-to-Seven Segment Decoder/Driver oLaIT INPUT OUTPUT BCD-to-Decimal Decoder
FUNCTION[DCB ABI[a bcde f g
) 0000 1 1111110 —
(Mso—a  a—ou ofeserileiiecc ] [miso—a  Go[—013(10)
11 8 b——o010 3 0011 1)1 111001 a1—>212(10)
O 4 0100 1 o1 10011 -
¢ pP—09 v Pin 16 5 o101 1l101 101 1 Q21— 11 (10)
= 6 01101 00 1 1 111 -
(1) 20—C d—o08 G?l(C:.=P;: 8 7 0111 1]11 10000 (1) 140—8B as3f—>%10(10)
ef—o8 5 l1oori|111001 1 G4—>o9 (10)
(1) 40—D § 10 j1to101{0001 101 =
—o13 " 1011 1[/001 100 1 Gs—o03 (10
72 (T100 1|0 100011 3
(2.6) 30—8BI 91 —o012 R A (1) 10—cC G6 [—04 (10)
14 11101[{0001 111 8705 (10)
15 [11111]/0000000
B/ X XXX 0] 0000000 asl—o6 (10)
Pp = 165 mW typ/pk — =
D mW typ/pkg X = Don’t care (1) 20—D 89f}—o07 (10
MC8311
3 o 1-0f-16 Decoder Vcg =Pin 16
(18 eo 1o Gnd =Pin 8
:EE a1l—o2 (10
INPUT OUTPUT
(e G2f—03 (100 B E oCEAlE A B E 188878543770 D C B Alo 8 76543210
- 0o 0o o0 Ofl1T 1 11111110
G304 (10) |1 o XXy i i it oot o
pin 24 Bap—o05 (10) o A T oo il aiets
it Gsp—o6 (10) |5 o ool e e e
n in1 66———<)7 ('lo) 0 0 001T1f1 11111 1111110111 g: :?::;?‘::::::
11 101111
o7+—o8 (10) 832:3?:::::11:::01111| 70 0 Of1 01 1 11 1111
— 0 0 0110(T 111 111110111111 :g?a?:::::::::
DG EEEHIEERRRRILILILIEY NI HE AU RESEEEEET
(1) 230———A 89f—010(10) o0 0o 1001)1 1 1 1 1 10111111111 T 1 0 01 111111111
— 11 (10 0O 0 1T010j1T 1 1 1 10111111111 ::(";::::::::::
AN KSR ERREE LY F IR IR SRR SO0
(1) 220————B Q11—013(10) |Jo 0 11011101 1 11111111111 =22
- 0 0111010111 11111111111 tpd ns typ
G12—014(10) |o o 1111|011 1 1 11111111111 Pp = 125 mW typ/pkg
1 2 A 15 (10) X = Don’t care
(1) 21 0—c 813' 0 MC54145/MC74145
G14(—016 (10) - BCD to 1-of-10 Decoder/Driver
(1) 200————D  G15—017 (10) tpa (Eto Q) =26 ns typ
Pp =
D =175 mW typ/pke See MC5445/MC7445
—PARITY TREES
MC4008/MC4308 MC4010
8-Bit Parity Tree Dual 4-Bit Parity Tree
(2) 13
2 ; (2 1
(2) 2
10!
g: 3 8 (10) (2) 4 et
(2) 10 (2) 5 Vce = Pin 14
; (2) 9- o
(2) 11 Vee = Pin 14 2110 Gnd =Pin 7
(2) 12 Gnd =Pin 7 o 8(10)

e — I LT s

6=1020405
8=1020309010011012013

6=405

. where X © Y = XeY + XeoY
where X @ Y =X+Y + XY

tod = 15-30 ns typ tod = 9.5-22 ns typ
Pp = 150 mW typ/pkg Pp = 125 mW typ/pkg




LOGIC DIAGRAMS (continued)

—COUNTER-LATCH-DECODER

Pp = 450 mW typ/pkg

X = Don’t care

2 I LMC#OSO/M?:;S“O.F N
Enable L X La
S Strobe Im T:”'“"Tw High-Current
oc! 0————1 rivers
! 10a 2
1b — SEGMENT IDENTIFICATION
of |
9 ¢ ?
INPUT OUTPUT
Decade 4-Bit 7-Segment 5 d FUNCTION C E R S LT LB[Sout a b c de f g
Lamp Test X X X X 1 X - 000O00O0O0OO0
Counter Latch Decoder Lamp Blanking X X X X o 1 - LI T T R I R
4 e Resst [ X X 1 1 0 0| 0 1111111
i i nable P 1 0 1 0 o 0 11 1.1 1.1 1
1[P1 0 0 1 0 o o 100 1 11 1
f 2|P2 0 0 1 o o o 0010010
6
3|P3 0 0 1 o o o 0000O0T1T10
4|P4 0 0 1 Q o o 1001100
5(P5 0 0 1 o o o 0100 100
709 oo 6[p6 0 01 o o/l 0 o100000
— equence N ;1p7 0 0 1 0 0| 0 000 1 11 1
81P8 0 0 1 [ o o 0 00O0O0O0O0
15 91P3 0O 0 1 o 0 1 0000100
I i = ofpi00 0 1 0 0| 0 000D0O0Q 1
Reset u,lgorlal BIL.':‘D 1lpiro 0 1 0 o]l 0 1001111
utput anking Latch| P 0 0 0 0 O o 100111 1
\% = Pin 16 f =35 MHz P = any number of pulses may be applied
cc e Tog tvp P, = n'pulses on the Clock input e
Gnd =Pin 8 Pp = 450 mW typ/pkg X = Don’t care ov
MC4051
Eranie 2 Monoalithic C Latch-Decod
n i -
able Lamp High-Current
— Strobe 014 13 Drivers
Clock o_l Test
1 —0 16 Voo 2
= - — . oo
10a 21" SEGMENT IDENTIFICATION
- o
t—=11b d
- H K
—-o09 c INPUT OQUTPUT
Decade 4-Bit 7-Segment { FUNCTION | C E R S LT LB|Souta bcdef g
Lamp Test X X X X 1 X - L I B B B B |
Counter Latch Decoder t—o5 d LampBlanking | X X X X 0 1| - 000000 0
Reset X X 1 1 0. 0 o 0 00 O0DO0O0O0
b —— Enable P 1 0 1 o o o 0 0 00 00 O
——o04 e 1P 0 O 1 o o o 0110000
2(pP2 0 0 1 o o o 1101101
3(P3 0 0 1 o o o 111100 1
4/P4 0 0 1 o o i 01 1 001 1
6 f State 5(P5 0 0 1 o o I 101 101 1
‘— Sequence 6|P6 0 0 1 o o o 101 1 111
- 7/f7 0 0 1 0 0| 0 1110000
K 07 g 8|/P8 0 0 1 0 Of 1 1111111
15 $|P9 0O 0 1 o o o 1111 011
. o|Pl00 0 1 o o o Tt1 11110
Reset 12ISerlal 1 Lamp 1/P1170 0 1 0 0| 0 0110000
Ou(put Blanking Latch P 0O 0 0 O 0 o 01 1 00000
Ve = Pin 16 £ =35 MHz t P = any number of pulises may be applied
Gnd = Pin 8 Tog ve P, = n pulses on the Clock input I :'?]V




LOGIC DIAGRAMS (continued)

FCOUNTERS

MC4016/MC4316 MC4016/MC4316 MC4023
Programmable Modulo-N Decade Counter COUNT == °0'-’27"c';"7 = 4-Bit Universal Counter
MC4018/MC4318 H lolely
P, b H .
Prog Modulo-N t 7 HIBERER (20 20—dco Qo 05(10)
FEIRERIR: (2) 130—dc1
(1) 40— Gate QO—o07 (8) i § ‘g’ é E (20 1o—qc2 | ,g(10
1) 12 0—0J43
(20 6 0—clock 1|59 (g :3 :
() 50 PO MC4018/MC4318 ) 30 RO Q2 6(10)
(1) 11 o—P1 Q2——015(8) Vee = Pin 16 counT |_QUTPUT (3) 10 0—9 R1
(1) 14 o—{P2 Gnd =Pin 8 Q3102191100 (3) 40—qR2
Q3—o01 (8) 5 T[T 1
(1) 20—r3 wolrrrie (3)110——4% Q3f—o019(10)
RI—013 12 1f110f0
(2) 3 o0—dPE nodrlefrts
(4) 10 MR Buss}—o012 H UK Vee =Pin 14
7 o111 Gnd = Pin 7
6 0 1 1 o
5 0 1 [ 1
tpd, Clock to Q3 = 50 ns typ A tpg = 16 ns typ/bit
Clock to Buss = 35 ns typ 2 g g 3 ° Pp =200 mW typ/pkg
Pp =250 mW typ/pkg o ojojojo f =30 MHz typ
MC5490/MC7490
Decade Counter
COUNT SEQUENCE TRUTH TABLE
(20140 9co  Q0—012(10) RESET/COUNT TRUTH TABLE SUTPOT
(4) 10———dC1 Q1}—o09 (10 RO R9 ouTPUT COUNT = T2 Tar [ a0
Pin 2[Pin 3] Pin 6]Pin 7{ 03] 02 [ a1 | a0 5 ~ T T5 T
Q2—o08 (10) 7] 1] 0] x]ol, o] o] o 1 ofofof
1 1 x| of|o| of ofo 2 ol o |1 0
Q3 —o0 11 (10) X X 1 11 [ [ 1 3 o o 1 1
RO R9 X 0 X 0 COUNT 4 [ 1 ] [
o X o X COUNT 5 0 1 0 1
1) 2 o | x| x| o COUNT 6 o i1 1| o
v -Pin 5 X L] o X COUNT ; l‘) (1) ; ;
(1) 3 G(r:ag Pin 10 X = Don't care. s 1 1olol?
(1) & QO connected to T1
1) 7 tpg =20 ns typ/bit
Pp = 160 mW typ/pkg
MC5492/MC7492 MC5493/MC7493
Divide-by-Twelve Counter 4-Bit Binary Counter
(2) 14 0———dC0 QO0|—012(10) (2) 140———qC0 Q0 [—012(10)
(4) 1 0—qc1 Q1011 (10) (2) 10——cC1i Q1 p—>09 (10)
Vee =Pin 5 Q2p—09 (10) Vee =Pin 5 Q2f—o8 (10)
Gnd = Pin 10 Q3fb—os8 (100 Gnd = Pin 10 Q3 —o011(10)
RO RO
(1 6 ;o—_—D_T (1 2
(1n 7 (1) 3
ouTPUT
count|{ a3 [ az [ a1 [ co
o oo [o]o
OUTPUT ; g g ? ;
CONT T @ [ar Jao 3 oo |1 |1
a o |1 oo
° Srslels s (o |1 o |1
2 olof1]|o LA O B I I
tpd = 60 ns typ 3 g ? “) ; tpd = 20 ns typ/bit s 3 0 5 5
Pp = 160 mW typ/pkg 5 0 1 o 1 Pp =160 mW typ/pkg 9 1 [ ° 1
6 1 o 0 o 10 1 o 1 o
; vl o] o |1 Ml e ]
8 1o 1o 2 |1 |1 oo
9 1 [ 1 1 13 1 1 0 1
10 1 1 o o RE3 1 1 1 J
11 1 1 0 1 15 1 1 1 1
QO connected to C1 QO connected to C1

(continued)



LOGIC DIAGRAMS (continued)

—COU NTERS (continued)

MC8310/MC9310
Presettable Decade Counter MC8310/MC9310 MC8316/MC9316
MC8316/MC9316 counT OUTPUT OuTPUT
4-Bit Binary Counter a3 [z [ai [ a0 COUNT| Q3 | 2 | a1 | Q0
o IRIERERE EO I I O
1 ol o o[ 2 o o |10
2 o | o | 1 °
(1) 10—9qMR QO}—o014(6) 3 o o | 1 1 Z g ? ¢'> :)
(2 20—c s IR - I R I N I
(2/3) 30—P0  Q1}—013(6) M O M I zfoti i
8 1 o o] o
(@/3) 4 0—p1 Ve = pin 16 s i lofo]n w1 lo 3]
2/3) 5 cc~ 1 1 o 1 1
( ) o—P2 Q2—012(6) Gnd =Pin 8 12 1 1 o o
(2/3) 6 o——P3 13 1 1 o 1
14 1 1 1 o
(1) 70—Cgp @a3}—011(6) s (1 v {1 {
(2) 90 dPE tpd=14to 35 ns typ
f: =28 MHz typ
(2) 10 o——{C Tog
ET ‘TC—015(6) Pry = 300 mW typ/pkg
—MEMORIES AND MAGNETIC MEMORY DRIVERS
MC4004, MC4005, MC4304, MC4305 MC4042
16-Bit Scratch Pad Memory Cell Quad Predriver
5 6 7 8 r°5 Veea
TTTT () A1 2 o1 e
(48 11 I.N.
Y1Y2Y3 Y4
30— x1 Seqe o012 (1) A2 6 7 c2
20—x2 J
10 «3 (A3 9 8 c3
14 0—Xx4 Sngr F—011 TRUTH TABLE
Wiger Wogr (1) A4 13 14c4 (One gate only)
A B CT
130—J ) Vee =Pin 4 Gnd o1 ele
s Vce =Pin 4 Gnd = Pin 10 10 1] 0]
Gnd = Pin 10 Substrate = Pin 3 IR
tpadt Write Mode = 25 ns typ
Read Mode = 15 ns typ thd = 15 ns typ
Pp =250 mW typ/pkg Pp = 120 mW typ/pkg
MC4043 MC5484/MC7484
Dual Line Selector 16-Bit Scratch Pad Memory Cell With Gated Inputs
(1) A12 14 ¢ 6 7809
o o 177
(1) A26 Y1Y2Y3Y4
ond 4 0——X1 Siq b—012
n
10 3 0——x2 Vec =Pin 5
v —Pin 4 2 0——{X3 Gnd = Pin 12
G(:'g =Pin 10 ‘:’gUTH TABL’E 1o0—x4 Sugr f—o011
. ne gate only
= Woiiger Warger
Substrate = Pin 3 i T 1 0
Collectors of Output Transistors: g ? ? 15
Gate 1 =Pin 1 10| .
Gate 2=Pin 7 INERE 16 tpg: Write Mode = 25 ns typ
10 Read Mode = 15 ns typ
tod = 20 ns typ 1 ZjDr—*——— Pp =250 mW typ/pkg
Pp =70 mW typ/pkg




LOGIC DIAGRAMS (continued)

—ADDERS

MC4026/MC4326
MC4027/MC4327
Full Adder

(2) 80—A Sf—o05
(2) 9o0—B
(1) 20——{Cjn Coutf—o07

(M 1o ]
Lr==~
(1120 JI b'——OG
(1 130—— ==~
Vce =Pin 4
Gnd = Pin 10

Output Loading Factor:
MC4326 = 16 MTTL | Loads
MC4327 = 7 MTTL | Loads
MC4026 = 12 MTTL | Loads
MC4027 = 6 MTTL | Loads

INPUT OUTPUT
AlB | Cin S Cout
CH ) o 0 o
o o 1 1 o
o 1 o 1 [
[ 1 1 [ 1
7] o ° 7 ]

1] o0 1 ° 1
1 1 o o 1
1 1 1 1 1

tpd = (Add Delay) = 25 ns typ
tpd (Carry Delay) = 13 ns typ
Pp =90 mW typ/pkg

MC4032/MC4332
Carry Decoder

(4) 14 0———

(4) 8o— |
(@ 1
(113
@ 7 HH X s
M e ¢ 15
(2) 3o- = x2
(1 2
M6
(1's

Vee =Pin 4

Gnd = Pin 10

Atpd = 4.0 ns typ/decoder
1.0 ns typ/pF at expander nodes

Pp = 20 mW typ/pkg

MC4028/MC4328
MC4029/MC4329
Dependent-Carry Fast Adder
MC4030/MC4330 (2 so— 1A S0
MC4031/MC4331 (@ 9o0—B
Independent-Carry Fast Adder (1) 110—Cp1

tpd = (Add Delay) = 25 ns typ
tpd (Carry Delay) = 13 ns typ

Pp = 125 mW typ/pkg (213
(m 1

Output Loading Factor:
MC4328, MC4330 = 156 MTTL | Loads 3

MC4329, MC4331 = 7 MTTL | Loads
MC4028, MC4030 = 12 MTTL | Loads 2
MC4029, MC4031 = 6 MTTL | Loads

CONDENSED TRUTH TABLE FOR THE Nth STAGE

(1) 120—Cp-2 o?t —o6
(1) 140—Cn-3

en-1
9n-2 outf——07
X1 X2
Vece =Pin 4
Gnd = Pin 10

Pin Numbers
8 9 11 12,13 |13,14,1 7
MCA4330/4030 | MC4328/4028
MC4331/4031 | MC: L

AlB Cn-1 Note1 | Note2 | S | @but out Cout Note 3

0 0 0 ] [ 0 [ =

0 0 o 1 1 0 0 -

[ 0 1 0 1 0 o -

o o 1 1 1 o 0 3

o 1 o o 1 0 [ =
ol o 1 o 1 1 0 o 0 ¢
o | o 1 1 [ 1 0 o 0 3
o [l 1 1 1 1 o ] o (]
o [ 0 0 [ 1 1 [ 0 -
0 1 Q 0 1 [ 1 o 1 -
0 1 0 1 [ 0 1 0 1 -
o 1 0 1 1 o 1 o 1 ¢
o |1 1 o o o 1 o 1 —
o |1 1 0 1 0 1 0 1 ¢
o |1 1 1 [ o 1 0 1 ?
o | 1 1 1 1 [ 1 0 1 °
1 0 0 0 [ 1 1 0 [ =
1 0 0 0 1 [ 1 0 1 -
1 o 0 1 0 0 1 0 1 -
1 0 0 1 1 0 1 0 1 )
1 o 1 o o 0 1 o 1 -
1 0 1 0 1 0 1 0 1 Iy
1 [ 1 1 [ 0 1 o 1 9
1 a 1 1 1 o 1 [ 1 ¢
1 1 0 [ ° 0 o 1 1 -
1 1 0 [ 1 1 0 1 1 -
1 1 0 1 0 1 0 1 1 -
1 1 0 1 1 1 [ 1 1 )
1 1 1 o 0 1 0 1 1 -
1 1 1 o 1 1 o 1 1 L4
1 1 1 o1 0 1 o 1 1 ?
1 1 1 1 1 1 o 1 1 '3

Note 1. This column represents the AND function whose inputs are pins 13 and 12, and is defined by the

expression (Ap.1 @ Bn.1) (Cp_2).

Note 2. This column represents the AND function whose inputs are pins 13, 14, and 1, and is defined by the

expression (An.1 @ B.1)(An.2 ®Bn2)(Cn.3).

Note 3. ¢ = Don’t Care. The ““Don’t Care' occurs for the MC4330-31/4030-31 only, because the C,, and the ®,
from any one previous stage entering a given subsequent stage cannot be simultaneously at logic 1",

MC5480/MC7480
Gated Full Adder
(1) 80—A1 SH—05(10)
(1) 90— A2
(1) 11 Ac
(1) 120—B1 S—o6(10)
(1) 13 0——B2
(1) 20—BC
(5) 30—Cin Cout}—o4(5)
A% B*
J, l Vce =Pin 7
10 1 Gnd = Pin 14
(Input = 1.625)  (Input = 1.625)
(Output = 3) (Output = 3)

tpd (Add Delay) = 55 ns typ
tpd (Carry Delay = 10 ns typ
Pp = 105 mW typ/pkg

Cin| 8| A |Cout| § S
ofofol 1 1 o
ofofn 1 o 1
oli1fo]| 1 [ 1
o1 o 1 o
1 ]ojo | 1 o 1
1ol o 1 o
1 ]1{0]| o 1 o
IHERR o ] 1

N

b4

A =Aakeac, 8 = BN °Bc

where AX = A

2
8% =8,°83

When A% (or B is used as an
input, A1 and A2 (or B1 and 82)
must be connected to ground.
When A1 and A2 (or B1 and B2)
are used as Inputs, AX (or BR)
must be opan, or used to perform
wired -OR logic.

(continued)



LOGIC DIAGRAMS (continued)

—~ ADDERS (continued)

tAvailable only on MC25482/27482

MC5483/MC7483 MC8304/MC9304
4-Bit Binary Adder Dual Full Adder
(4)130—|c;,, S1—o09 (10 (4) 20———A1 S1—o07 (10)
(4) 10 0——A1 ADDER 1
(4) 11 0—B1 —o 0 =
s2 & (o) (4) 30——81 S1—o06 (9)
(1) 8o0—A2
(1) 70—4B2 S3—02 (10) &
t
(4) 30—]A3 (4 40———cin1 §'—o05
(4) 40—B3 S4}—015(10) Vce = Pin 16
(1) 10—A4 1) 14 Gnd =Pin 8
(1) 160—1{B4  Coy—o012(5) @ 1Zj:>A2 s2l—o10(9)
(1) 13
B2  _
Vee =Pin 6 (4) 15 §2—o9 (10)
Gnd = Pin 12 ADDER 2
[o]
(4) 120————dCjpn » °2“‘——-o11 (7)
INPUT GUTPUT
‘g“efo 2’:""9:1 ADDER 1 ADDER 2
in” " INPUT OUTPUT INPUT QUTPUT
g‘g‘:"o XV;E", Cin1] B1] A1 |Co1] 51 81 Tin2| B2 | A2 | B2 | A2 |Co2] 52 | 52
a1 Tt a2 /82 st sz ez Jst sz ez R Sl slepetrjele
A3, '83| a4l B4l s3| sal /Col 53| /54| /Co ol 1] of1fo] 1 oo ol 1o 1]o]n
o 1 1 '] 1 1] 0 ] o 1 1 a 1 O
F T -G - - -G O O O B To o [T 0] 1 oot [ oo [+ o
0 1 0 0 1 0 0 0 1 o 1 o 1 0 1 o Q a 1 o 1 1 1 o
1 1 0 0 0 1 0 1 1 0 1 1 o o 1 o o o 1 1 o 1 (] 1
) ) 3 ° ° T ° 3 0 o 1 1 1 [ o 1 o o 1 1 1 1 o 1
1 o 1 o 1 1 o o [ 1 g : g g ‘17 : (1) ?
0 1 1 o 1 1 o ) L] 1
111 Jololo i l1]o]n AR
[ o o 1 o 1 o 1 1 0 0 1 1 [} o 1 1 0
1 a o 1 1 1 o o 0 1 o 1 1 o 1 1 1 o
[ 1 o 1 1 1 o ) o 1 o 1 1 1 o 1 1 o
1 1 0 1 1] o 1 1 0 1 o 1 1 1 1 1 1 o
0 4 1 1 0 0 1 1 o 1 1 0 0 [ 0 1 o 1
1 o 1 1 1 o il o 1 1 1 o o ] 1 (] 1 o
1 o o 1 o o 1 o
? : : : :z ? : ? : : tpd=8‘0t028nstvp 1 Q 0 1 1 ] [ 1
1 [} 1 0 [ 1 0 1
Input conditions at A1, A2, B1, B2, and Cip, are used to deter Pp = 110 mW typ/pkg 1 o 1 o 1 1] 0 1
mine outputs S1 and S2, and the value of the internal carry, C2. 1 o 1 1 o o 1 o
The values at C2, A3, B3, A4, and B4 are then used to determine 1 o 1 1 1 1] 1 o
outputs S3, 54, and Coyt. i) T [ [ (] 1 [ 7
1 1 o o 1 o 1 o
1 1 ] 1 o 1 o 1
1 1 o 1 1 [+] 1 1]
1 1 1 ) o 1 0 1
tpd = 35 ns typ 1 1 1 o 1 1 ] 1
- 1 1 1 1 0 1 o 1
Pp =390 mW typ/pkg ] i 1 : H : S i
MC15482/MC17482
MC25482/MC27482
. INPUT OUTPUT
2-Bit Full Adder i —
Cin=0 Cin =
A1|B1|A2|B2|sS1|s2]|co[s1]s2][Co @1'|®2"]
ofoJolojoloJo[1]o]olojo
1Jofofof1lololol1]el1]0
(2) 20—A1 S1—01 (10) ol1]lofof1fofolol1]ol1]0
(20140 A2 s2 012 (10) 1 [1JofofJo[1]ol1[1]e]o]0
o o 1 o o 1 I 1 1 o o 1
(2) 30—{B1 @1F—07t(10) 1Jo]1]o]1|1]ojofo] |11
(2) 130——B2 @2|—08t(10) tpd (Add Delay) = 15 ns oj1]1fo]1|1]ojofo]1]1]n
(3) 50 Cin Cout 10 (10) thd (Carry Delay) = 12 ns 1 rJofofol+f 1o r]o]
Pp = 165 mW typ/pkg ofofol1Jol1]Jof1{1lolo]
1 o o 1 1 1 0 0 o 1 1 1
. o 1 o 1 1 1 ] o o 1 1 1
Vee = P{" 4 i |1 ]o[1]o]o[1[1fo 1o
Gnd = Pin 11 olo|1]1]o]o]1]1|o]1]o]o
1 o 1 1 1 0 1 0 1 1 1 o
o 1 1 1 1 Q 1 o 1 1 1 o
1 1 1 1 o 1 1 1 1 1 ] I

\




LOGIC DIAGRAMS (continued)

— FLIP-FLOPS

MC4015 MC4035/MC4335 MC4037/MC4337
Quad Type D Flip-Flop Quad Latch Quad Latch
= (Open Coliector)
(2) so 40-—L
(oo 20——pSal—o6 Qo) | N POlo 5 al—o1400(n]| (*) DO1—D a 14.Q0 (10)
(5.2) Strobe 2 ST
(8) C13 Cr (**) Enable 6 E (5.2) Strobe 2 ST
8 R 3
& *) D13 D Ql—012Q1(7)| (%) D13 D QF—o012Q1(10)
(2) s1 5
Y +— ST
(o1 1 pSal—o7 a1 10 T8 ST
'_L_'CR *) D25 D QF—o11Q2(7) ] (*) D250——D Q 11 Q2 (10)
—ST
—H—E ST
(2) s2 1 1
(1) D2 18 pSal—os az(iy| (7 D037 D Qf—o8 Q3(7| (*) D37 D a—o8 Q3(10)
— ST
Hcq ——E —sT
Ve =Pin 16 )
LT Gna-pin 8 Vee =Pin 4
_ Gnd = Pin 10
(2) S312 1 Vcc =Pin 4
S Two 5.0 kilohm pullup resistors Gnd = Pin 10
(1) D314 D Q—o10Q3(10) are internally connected to Vg
and brought out on pins 9 and 13.
e
j tod = 25 ns typ tod = 25 ns typ
Pp = 140 mW typ/pkg Pp = 160 mW typ/pkg
o [an| Q
o ': Dn tod = 16 ns typ
ol 3 9 Pp = 190 mW typ/pkg All loading factors are for MTTL | loads.
1 1 1 *MC4035, MC4037 = 4.0; MC4335, MC4337 = 4.2 (Strobe High)
Qp_1 = time period prior to clock pulse MC4035, MC4037 = 0.9; MC4335, MC4337 = 1.1 (Strobe Low)
Qp = time period following clock pulse **MC4035 = 3.6, MC4335 = 4.0
MC7475 MC8308
Quad Latch Dual 4-Bit Latch
(2 Do 20—p al—o160010) | M 2 EO g Qol—os (9)
1 3 E1 INPUTS OUTPUTS
| = a K o MR| E0|E1| D3] D2|D1] D0} Q3 Q2| Q1| Q0
ST gf—>°1 QO0(10) | (1.5) 4 DO Q1F—>07 (9) : S g g g g ? g g 3 ?
(1.5) 6 0————D1
e HHHHERH HHNE
(2) D1 30——D al—oi50Q1 (10) | (1.5) 8 D2 1 T{ololofi1lolo]o0
(1.8) 100———p3 Q3011 (9) 3 ol vlal ]8]S ol
(4) Strobe 13 ST Gf—o014 31 (10) ] R A B o e
1 1 o 1 [ il o 1 o
(1)10—————-j 1 olrl1folof1rj1]o]a
1 o o 1 1 1 [ 1 1 1
(2) D2 70——D Q—>°9 Q2(10) ! gl ofalr|riorals
(1 14 0—Eg Y o HHHHHBEHHHHE
Vee =Pin 5 ST Gf—o8 Q2(10) (1) 150 -? ao 170 T]O [T [ X | X [ X[X ATCHED
Gnd = Pin 12 VLIS I XXX ] tArenes
(1.8) 16 00— D0 Q1—o019(9) ° xx XXX oL|o|o|n
(2) D3 6 D —o010Q3 (10 (1.5) 18 0—————pD1 X = Don't Care
a ol Q2f—o021 (9)
_ (1.5) 200—————{p2
(4) Strobe 4 ST oF—o11Q3(10) (1.5) 220 ‘D3MR°3 023 (9)
T Vce = Pin 24
(1) 13 Gnd = Pin 12
T thi1
y a]a tpd=30 ns typ
LI I Pp = 160 mW typ/pkg tpd (E to Q) = 25 ns typ
oo [ Pp = 325 mW typ/pkg




LOGIC DIAGRAMS (continued)

—~DATA ROUTING FUNCTIONS
MC4000/MC4300 MC4002 MC54150/MC74150
Dual 4-Channel Data Selector Dual Data Distributor 16-Channel Data Selector
9 l
(1) 30— A zt—o11(10) (3) 10—A zo[—o0 11 (10) 150—1a E
[ z1}—o05 (10 140—8B S
s 8 (3) 130—B ta 130—C é&
(1) 60- X0 z2—0 12 (10) 120—1p o°
(1) 70 X1 (4) 30—X z3—o02 (10) 80— X0 ee
(1) 8o X2 7 0—X1 v.
6 0——1X2 éo
(1) 90 X3 50——X3 o
(2) so—c wol—o6 (10) 40—xa A
30—X5
—— wh—o12 (10 2 0—{X6
10—X7
L8 (20 70—v wi1p—o09 (10) 230—x8 oin 24
(1) 20——{vo 220—— X9 Vce = Pin
. 21 X10 Gnd = Pin 12
M 1o———¥1 Vcc =Pin 4 20 0—{x11
(1) 14 0———V2 Gnd = Pin 10 190—x12
(1) 130—— Y3 20 = ABX 180——X13
Z1 = ABX 17 0—X14
22 = ABX Vce =Pin 4 160—X15 Z|—o010
z3 = ABX Gnd = Pin 10
_ = % AB wo =Cvy A e e
Z= ABXO + ABX1 + ABX2 + ABX3 Wi=ov Z=E +(ABCD X0 + ABED X1+ ABED X2+
W= ABYO+ ABY1 ¢ ABYZ £ ABYS ABTD x3+ ABCD x4 + ABCD X6+
....+ ABCD X15)
tpg = 11 ns typ tpg = 10.5 ns typ tpd = 8.5 t0 35 ns typ
Pp = 150 mW typ/pkg Pp =175 mW typ/pkg Pp =200 mW typ/pkg
MC54151/MC74151 MC8309/MC9309 MC8312/MC9312
8-Channel Data Selector Dual 4-Channel Data Selector 8-Channel Data Selector
70—_1 1 100_——¢L
E (1) 130—— A z[—015(10) E
11 0—a z—o05 (1) 30— 8 (1) 11 0——a Z—015 (20/10*)
10 0—g (1) 12 0— %0 (1) 120—
90—]c &o (110 X1 M130—ec
4 0—xo0 N (1) 10 o— X2 (10— xo0
o—o = 1) 2 o—
3 X1 S (1 e X3  zl—o14(9) m X1
2 0—x2 ve (1) 30—{x2 *High/Low
10——x3 Q‘," (1) 40——x3
150—ixa QO LA wH—o1 (10 (1) 50—xa
14 0——X5 L8 (1) 6 0—X5
13 0——{X6 (1) 40— YO Ve =Pin 16 (1) 7 0——X6
12 O——4X7 Z}—os6 (1) 50— Y1 Gnd =Pin 8 (1) 9 0—x7 Z}—o014 (18/9*)
(1) 6 o—— Y2
(1 7 Y3 WH—o2 (9)
Vce = Pin 16 Vce = Pin 16
Gnd =Pin 8 Gnd =Pin 8
Z = E «(ABCX0+ABCX1+ABTX2+ Zz = ABXO + ABX1+ ABX2 + ABX3 Z = E+(ABTX0 + ABCX1 + ABTX2 + ABTX3 +
ABCX3+ABCX4+ABCX5+ Z = ABX0 + ABX1 + ABX2 + ABX3 ABCX4 + ABCX5 + ABCX6 + ABCX7)
ABCX6+ABCX7) W=ABYO+ABY1+ABY2+ABY3 Z = E+(ABTX0 + ABCX1 + ABCX2 + ABCX3 +
W= ABYD + ABY1+ABY2 + ABY3 ABCXA + ABCXS + ABCXE + ABCX7)
tod = 8.5 to 35 ns typ tod = 9.0 to 24 ns typ tod = 9.0 to 24 ns typ
Pp = 145 mW typ/pkg Pp = 150 mW typ/pkg Pp = 135 mW typ/pkg




LOGIC DIAGRAMS (continued)

—MULTIVIBRATORS

MC4024/MC4324 MC8601/MC9601
Dual Voltage-Controlled Multivibrator Retriggerable Monostable Multivibrator
4 .3 Cx Ry
3 v
T -T Vce =Pin 14 ce
Gnd =Pin 7 11 |13
T2
T2 _osa (689
2H vCcM —Do—oem (1 sei1
(1s22
11-A13 Qp—o60 (68°)
(1) A2 4
*MC9601, MC8601
120— veMm —[>o—os(7) tpd =25 ns typ
Pp =75 mW typ/pkg
MC54121/MC74121
1 Monostable Multivibrator
10 N
?X_ Rx t INPUT ) INPOT [ T
Ve = Pin 14 1€ = ATT A2 B [AITA2] B
Vee: VEM=1,13 Gnd =Pin 7 9T10 1 o x| S]] x| of inwmi
Output Buffer = 14 )‘; g ‘1) ); )c(u ? Tl'::.:;:{ns
O e B el MUV I B IR AR SR AR -
Output Buffer = 7 (1) A1 3 2k 10) x Lo lole] | o] e
External Capacitor for (1) A2 4 )0( >°‘ ? : ’1< ‘3 :::::::
Frequency Range Determination (1) B S5 = ° X 11 1 1| Inhibit
—o1 Q 1 1 o x| o | of innibit
(10) 1 1 o 0 X 0 Inhibit
X = Don’t care
P =150 Wt / 13 - . th = Time period prior to input transition
o mW typ/pkg tpd, B to Q = 35 ns typ tM: = Time period following input transition
f =30 MHz typ Pp =90 mW typ/pkg (60% duty cycle)

—EXCLUSIVE GATES

MC7241/MC8241
Quad Exclusive OR Gate

(2 (5] 1‘;:)D__°3 71 (10
(2) [6] 2

:;: !1[3: :Z:ID_‘)‘l 81 (10
::{E: 2:@——010[141 (10)
:z: :21] ::Z:)D—"HIH (10

Vee = Pin 14 (4]
Gnd =Pin 7 [11]

tpod = 10 ns typ
Pp =226 mW typ/pkg

for devices in the dual in-line package.

in the flat package.

Numbers at ends of terminals represent pin numbers

Numbers in brackets represent pin numbers for devices

MC7242/MC8242
Quad Exclusive NOR Gate
(Open Collector)

@ [s] 12:‘):D‘,_03 71 o
(2) [6] 2
(2) (o] 5:):DD_04 (81 (10
(2) (10] &
(2 [12] 8;’:):Do_o1o[141 (10
(21131 9
@ (2 12:)D°_°”“] (10)
(2 (3113

Vge =Pin 14 (4]
Gnd =Pin 7 [11]

3=Te2+1e2

thd = 18 ns typ
Pp = 170 mW typ/pkg

Numbers at ends of terminals represent pin numbers
for devices in the dual in-line package.

"Numbers in brackets represent pin numbers for devices
in the flat package.




LOGIC DIAGRAMS (continued)

—MAJORITY LOGIC GATE

tod (thru phase detector) = 9.0 ns typ
Pp =85 mW typ/pkg

MC4062 MC4021, MC4022
Dual Majority Logic Gate Dual 4-Bit Comparator
A1 10—
(2) 30—A0 Z21—07(10)
5 21 o——
B1 20— |>° — (2) 4 A1
(2) 50—A2
L———04 Z1 o—
C1 30— (2 6 A3
(2) 130—BO
(2) 120—B1 =Pi
A2 13 0— Vece P,n16
(2) 11 0—B2 Gnd = Pin 8
p—-Do—oa z2 (2) 100—B3
B2 12 0—
(2) 10—RO
211 L——01022 (2) 20—R1
(2) 150—R2
(2) 14 0—R3 z2 9(10)
Vg = Pin 14
Gnd = Pin 7 AO|A1[A2[A3[B0|B1|B2|B3|RO[R1|R2|RIf21]|77
o o o o 0 o 1 1 I o o o Al )
o o o o o o 1 1 o o o 1 o|o
o o]0 0 0|0 1 1 0|0 1 ojlojo
o o|o0 [ 0|0 1 1 0|0 1 1 o 1
o 1 1 o o 1 o 1 o 1 o ofolo
o 1 1 o o 1 o 1 o 1 o 1 0|1
o 1 1 o o 1 o 1 o 1 1 o 1 o
0 1 1 o (] 1 o 1 ] 1 1 1 oo
INPUT OUTPUT 7lololi|1]olo]o]1|olo]o]o]n
A 8 ¢ z 3 1 o o 1 1 ojo0|o0 1 o o 1 1 o
o o o Q 1 1 oo 1 1 ojo |90 1 0 1 olo}jo
oo |1 0 1 tpd=20nstyp(20utput) 1loflol1|1]ojofofrlof1|1]|o]0
ol ]of o1 CEERE
o111 lo 11 ns typ (2 Output) N
Tlolo] o] 1 Pp =75 mW typ/pkg afalalalalafafarlr]rjololo
1 o 1 1 (] 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 o 1 o
1 1 1 1 o
tpd=20nstyp
Pp =250 mW typ/pkg
MC4044/MC4344
Phase-Frequency Detector
R1 u1
10— 013
(3) r Phase-
Freq
Detector PU UE
vi 1 D1 40 o5  Amplifier
3o —o2
(3) Charge 5 “%’ Vee =Pin 14
u2 Pump ] Gnd =Pin 7
L 12 PD DF Output
Phase- 110— —o10
Freq
Detector
2 D2
06

\\
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MC5400 Series (—55 to +125°C)
MC7400 Series (0 to +70°C)

MC5400/MC7400 SERIES
INTEGRATED CIRCUITS

VT

: : H H : P SUFFIX
N!CS400/MC'{400 series mtegra}ed circuits comprise a PLASTIC PACKAGE
family of transistor-transistor logic designed for general C%Ev?gs
purpose digital applications. The family has a medium oper-
ating speed (15-30 MHz clock rate), good external noise SUFFI
. - . .y .. F U x
immunity, high fan out, and the capability of driving cap CERAMIC PACKAGE
acitive loads of up to 600 pF. CASE 607
TO-86
F SUFFIX
MAXIMUM RATINGS CERAMIC PACKAGE
: . CASE 609
Rating Value Unit TO.85
Power Supply Voltage 7.0 Vdc
Input Voltage 5.5 Vdc
Operating Temperature Range MC5400 -55 to +125 oc P SUFFIX
MC7400 01to +70 PLASTIC PACKAGE
CASE 612
Storage Temperature Range — Ceramic -65 to +150 oc
Plastic -55to +125
P SUFFIX
PLASTIC PACKAGE
CASE 649
L SUFFIX L SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
‘CASE 620 CASE 623 CASE 632
TO-116
FUNCTIONS AND CHARACTERISTICS (Voc = 5.0V, T = 25°C)
Output Propa-
Loading gation Power
Type @ Factor Delay | Dissipation
Each tod mW
P
Function -55 to +125°C Case @ 0 to +70°C Case ® Output ns typ typ/pkg
Quad 2-Input NAND Gate MC5400F L 607, 632 MC7400F,L.P 607,632,605 10 10 40
Quad 2-Input NAND Gate
(Open Collector Output) MC5401F,L 607,632 | MC7401F,L,P 607,632,605 10 35 40
Quad 2-Input NOR Gate MC5402F L 607,632 | MC7402F,L,P 607,632,605 10 10 40
Quad 2-Input NAND Gate
(With Open Collector) MC5403L 632 MC7403L,P 605, 632 10 35 40
Hex Inverter MC5404F L 607, 632 MC7404F,LP 607,632,605 10 13 60
Hex Inverter MC5405L 632 MC7405L,P 632, 605 10 35 60
Triple 3-Input NAND Gate MC5410F,L 607, 632 MC7410F,L P 607,632,605 - 10 10 30
Dual 4-Input NAND Gate MC5420F L 607,632 | MC7420F,L.P 607,632,605 10 10 20
Quad 2-Input Interface
NAND Gate MC5426L 632 MC7426L,P 632, 605 10 17 40
8-tnput NAND Gate MC5430F,L 607, 632 MC7430F,L.P 607,632,605 10 10 10
Dual 4-Input NAND Buffer MC5440F L 607,632 | MC7440F,L,P 607,632,605 30 13 50
BCD-to-Decimal Decoder
and High-Level Driver - - MC7441AL P 620,612 - - 105
BCD-to-Decimal Decoder MC5442L 620 MC7442L,P 620,612 10 22/23# 140
Excess Three-to-Decimal Decoder MC5443L 620 MC7443L,P 620,612 10 22/23# 140
Excess Three Gray-to- MCB444L 620 MC7444L.P 620, 612 10 22/23# 140
Decimal Decoder R 8
@ F suffix denotes Flat Package. L suffix denotes Dual In-Line Ceramic Package. P suffix denotes Dual In-Line Plastic Package.
@ Devices formerly using Case 609 (TO-85) are now being manufactured in Case 607 (TO-86). Either package (continued)

may be shipped during the transition.

*Add delay/Carry delay. # 2 Logic Levels/3 Logic

Levels.



B\\ﬂ F Iﬁ‘ U‘l MC5400/MC7400 SERIES

FUNCTIONS AND CHARACTERISTICS (continued)

Output Propa-
Loading gation Power
Type @ Factor Delay | Dissipation
- Each tpd mW
i o, 0,
Function -55 to +125°C Case @ 0 to +70°C Case @ Output ns typ typ/pkg
BCD to One-of-Ten
Decoder/Driver MC5445L 620 MC7445L,P 620,612 - 50 max 215
BCD-to-Seven Segment BI/RBO
Decoder/Driver MC5446L 620 MC7446L.P 620,612 5 - 265
BCD-to-Seven Segment BI/RBO
Decoder/Driver MC5447L 620 MC7447L,P 620,612 5 - 265
BCD-to-Seven Segment BI/RBO =5
Decoder/Driver MC5448L 620 MC7448L,P 620,612 athrug=4 - 265
BCD-to-Seven Segment <
Decoder/Driver MC5449F 607 MC7449F 607 6 - 165
Expandable Dual 2-Wide '
2-Input AND-OR-INVERT Gate MC5450F,L 607, 632 MC7450F,L.P 607,632,605 10 13 28
Dual 2-Wide 2-input
AND-OR-INVERT Gate MC5451F,L 607, 632 MC7451F,L.P 607,632,605 10 13 28
Expandable 4-Wide 2-Input
AND-OR-INVERT Gate MC5453F,L 607, 632 MC7453F,L,P 607,632,605 10 13 22
4-Wide 2-Input
AND-OR-INVERT Gate MC5454F L 607,632 MC7454F,L.P 607,632,605 10 13 22
Dual 4-Input Expander for
AND-OR-INVERT Gates MC5460F L 607,632 MC7460F,L P 607,632,605 - 5.0 8.0
J-K Flip-Flop MC5470L 632 MC7470L,P 632, 605 10 30 65
J-K Flip-Flop MC5472F L 607, 632 MC7472F,L.P 607,632,605 10 30 40
Dual J-K Flip-Flop MC5473F,L 607, 632 MC7473F,L.P 607,632,605 10 30 80
Quad Latch - - MC7475P 612 10 30 160
Dual J-K Flip-Flop — - MC7476P 612 10 30 80
Dual Type D Flip-Flop MC5479F,L 607, 632 MC7479F,L.P 607,632,605 10 16 84
s5=10
Gated Full Adder MCS5480L 632 mMC7480L,P 632, 605 Cout=5 10/55* 105
A*x B*x =3
2-Bit Full Adder MC15482F,L 607,632 MC17482F,L,P 607,632,605 10 15/12* 165
2-Bit Full Adder MC25482F L 607, 632 MC27482F,L.P 607,632,605 10 25/12* 165
S=10
4-Bit Binary Full Adder MC5483L 620 MC7483L,P 620,612 c -5 35 390
out —
MC5484L 620 - - loL =40mA} 4 ite
16-Bit Scratch Pad Memory } Open Mode: 25 250
Cell With Gated Inputs Collector Sense
- - MC7484L,P 620,612 |5 =20mA|Mode: 15
Decade Counter MC6490F L 607,632 | MC7490F,L P 607,632,605 10 20/bit 160
8-Bit Shift Register MC5491AL 632 MC7491AL,P 632, 605 10 25, 175
Divide-by-Twelve Counter MC5492F L 607,632 | MC7492F,LP 607,632,605 10 60 160
4-Bit Binary Counter MC5493L 632 MC7493L,P 632, 605 10 20/bit 160
4-Bit Shift Register TMC5494L 620 tMC7494P 612 — 25 175
4-Bit Shift Register MC5495F, L 607, 632 MC7495F,L,P 607,632,605 10 25 250
5-Bit Shift Register MC5496L 620 MC7496P 612 - 25 240
Dual J-K Flip-Flop MC54107L 632 MC74107L,P 632, 605 10 30 80
Tod+
Monostable Multivibrator MCS54121F,L 607, 632 MC74121F,L,P 607,632,605 10 BtoQ= 90
35
BCD td One-of Ten MC54145L 620 MC74145L,P 620, 612 - 50 max 215
Decoder/Driver
16-Channel Data Setfector tMC54150L 623 tMC74150P 649 — 8.5t035 200
8-Channel Data Selector tMC54151L 620 tMC74151P 612 — EB to 35 145

@ F suffix denotes Flat Package. L suffix denotes Dual In-Line Ceramic Package. P suffix denotes Dual In-Line Plastic Package.

- @ Devices formerly using Case 609 (TO-85) are now being manufactured in Case 607 (TO-86). Either package
may be shipped during the transition.

* Add delay/Carry delay.

# 2 Logic Levels/3 Logic Levels.

tTo be announced.




LOGIC DIAGRAMS (continued)

Numbers at ends of terminals represent pin numbers for devices in the dual in-line package.
Numbers in brackets represent pin numbers for devices in the flat package.

Numbers in parenthesis indicate loading.

Logic equations are for devices in the dual in-line package.

Flat Package: Vg =Pin 4, Gnd = Pin 11. Dual In-Line Package: Vg = Pin 14, Gnd = Pin 7 unless otherwise noted.
—GATES
MC5400/MC7400 MC5401/MC7401 MC5402/MC7402
Quad 2-Input NAND Gate Quad 2-Input NAND Gate Quad 2-Input NOR Gate
(Open Collector Output)
(1) (1) 1 3 13l (10) (1) (11 2 1 qal (1) [1] 2 1 3] 1o
() (2 2 (1 (2 3 SO FETRR PO
(1) [6] a4 (1) (6] s
:Do—s (51 (10) t a (51 oV 11 ® 4 (5] (10)
(1 (71 5 (1 (7] 6 (1) (71 e
(1) [9] 9 (1) (s8] 8 (1) o] 8
8 [8] (10) 10 [8] (10 10 [8] (10)
(1) (101 10:l30' { (1) 110l 9 "o tor e
(1) [12] 12 (1) [12] 11 (1) [(12] 11
11[14] (10) 13 [14] (10
(0 [13] 133‘ : (1) (13] 12 (1l Q0 ) 131 12 o= 13141 10)
3=1.2 1=2+3 1=2+3
tpg = 10 ns typ tpg = 35 ns typ tpd = 10 ns typ
Pp =40 mW typ/pkg Pp =40 mW typ/pkg Pp =40 mW typ/pkg
MC5403/MC7403 MC5410/MC7410 MC5420/MC7420
Quad 2-Input NAND Gate Triple 3-input NAND Gate Dual 4-Input NAND Gate
{Open Collector Output)
o 3 (10)
m 2 HNE I R ST R
12 (31 (10)
o Ajjo—s (10) :::“: 12 E:: {:31 4 612 (10
1 s 4] 5
(1) [7] 4
@ o a [SJ 53:)0—6 [s1 (100 | (1) (6] 9
(1) 10 8 .o (1 [9] 9 ) e 8 [10] (10)
W ‘°J 9 13 1oy | (D (81 12
) nj___)"‘ 4 hS n@‘s (1300 ) el 13
11 (10)
(1) 13
3=1+2 12=7+2+13 6=17+2+4+5
tpd=35nstvp tpd=10nstyp tpd=10nstvp
Pp = 40 mW typ/pkg " Pp=30mW typ/pkg Pp =20 mW typ/pkg
MC5426/MC7426 MC5450/MC7450
Quad 2-Input Interface NAND Gate Expandable Dual 2-Wide 2-input
AND-OR-INVERT Gate
(1 1
3 (10)
1 2:D°—‘
(1) a4 o (1) (3] 9
6 (10
(1) 5 tpd = 17 ns typ (1) (s] 10 8 [12] (10)
1) 9 Pp = 40 mW typ/pkg (1) (13} 13
(1 10 810 () a1
(1) 12 Emitter {1] 11
11 (10)
(1) 13 Collector [2] 12
(1) (el 2
3=1+2
(1 (7] 3
6 [10] (10)
MC5430/MC7430 (m [8] 4
8-Input NAND Gate (1) (9] 5
(1; 2] 1 .
(1 3l 2
() el 3
8 [12] (10) —_—
(1) (7} 5 =(9 « .
(1) ia 6 8=(9 +10) + (13 « 1) + (Expanders)
(1) 19} 11
(1) [10] 12
8=1¢2¢3¢4¢5¢6 01112
tpd = 10 ns typ tod = 13 ns typ
Pp = 10 mW typ/pkg Pp = 28 mW typ/pkg

(continued)




LOGIC DIAGRAMS (continued)

[~ GATES (continued) —BUFFER

MC5451/MC7451 MC5440/MC7440
Dual 2-Wide 2-Input Dual 4-Input NAND Buffer
AND-OR-INVERT Gate
(1 (11 1
(1 (12] 2
(1) (31 9 , (1) [13] 4%}6(2] B0 _TTTvaE
- (1) [14] 5
(1) [s] 10 8 [12] (10) (1) (6] 9 tpd = 13 ns typ
(1) [18] 13 (1) (7] 10 8 [10] (30) Pp =50 mW typ/pkg
(1) [14]) 1 (1) (8} 12
(1) [9] 13
(1) (8] 2
713 6 [10] (10)
(1) (8] 4 0
(1) [9] 5
8=(9+10) +(13 + 1) MC5404/MC7404 Mfﬁ‘:405/M07405
=13nst Hex Inverter - ex Inverter
:,‘22 28 ::N t:p/pkg (Open Collector)
1 1 1 1 2 (10)
MC5453/MC7453 Ml 2 (14110 (1)
Expandable 4-Wide 2-Input
AND-OR-INVERT Gate (a3l 3 4 (21010 (1) 3 4 (10)

6 [61(10)] (1 5 6 (10)

— >
~ >
—{ >

8 (81010 (M 9—Do—-a (10)
~ >
>

10{101(10)| (M 11 10 (10)

12 (10)

YYYYYY

(1) (3] 13
- M(s] 5
(1 (6] 2
oo Mi71 9
(1) (8] 4 ez oo (Mol
(1) (9] 5
- (1) 1131 9 (1){13113 12[12](10)| (1) 13

(1) [14] 10

Emitter [1] 11 2

Collector [2] 12

1
=l
N
"
=l

tpd = 13 ns typ tpg = 35 ns typ

8=(13+1)+(2+3)+(4+5)+(9 +10) + (Expanders) Pp =60 mW typ/pkg Pp = 60 mW typ/pkg

tpd = 13 ns typ

Pp =22 mW typ/pkg

MC5454/MC7454

4 Wide 2-Input —EXPANDER
AND-OR-INVERT Gate
MC5460/MC7460
(1) (3] 13 Dual 4-Input Expander for
AND-OR-INVERT Gates
(1) [8] 1
(1) 18] 2 {31 13 Coltector
1o s tsl 1 ~-hual
8 (12] (10) (6] 2 =211
(1) [8] 4 [71 3 Emitter
(1) [9] 5
(1) [13]1 9 8l 4 Emitter
(1) (14] 10 {9l s ---Y10014]
(10 6 —-%9 [13]
(12} 8 Collector
8=(13¢1)+(23)+(4+5)+(9+10)
_ _ A maximum of 4 Expanders may be
tpa = 13 ns typ Tpd = 5-0ns typ connected to the MC7450/MC5450
Pp = 22 mW typ/pkg Pp =8.0mW typ/pkg 5 MC7453/MC5453.




LOGIC DIAGRAMS (continued)

—FLIP-FLOPS

M05470{MC7470 MC5472/MC7472
. J-K Flip-Flop J-K Flip-Flop
Set 13
J1 3 l (2) Set (3] 13—-——1
J2 a4 s % al-sn0 1) Ji [7] 3
~* s 0 32 18] ¢ s S al-81121 (10)
Clock 12 ¢ (2) Ciock [2] 12
K* oo (1) K1 [14] 9 Fo!
= K _ Gf}—e6 [10] (10
K1 10 K R Qr—6(10) (1) K2 “l 10 R t1ol (30
(1) K3 [13] 11
K2 11 T T
— (2) Reset [5] 2
Reset 2
tn th1 J= 01 e g2 0% tn tn+1 =123
J K Q K=K1eKIeK¥ L K=K1+K2+K3
o 0 Q, o o Q,
o 1 0 o 0 £=20MH
] ° p tpd=30nstyp 1 o] 1 - z
- Pp = 65 mW typ/pkg 1 1 Q, Pp = 40 mW typ/pkg
1 1 4,
MC5473/MC7473 MC7475
Dual J-K Flip-Flop Quad Latch
m J[14] 14— QF—12[12] (10)
N 20——D Q—>016 Q0 (10)
(2) Clock [1] 1—qC th th+1 @ po
- J K Q —{sT g—o1 Q0 (10)
(1) K (3] B—JK R Qt——13 [13] (10) 5 5 3 a
n
(2) Reset (2] 2——T ? (1, ? (2) D1 3 D al—o150Q1(10)
1 1 Q,
(&3} J (71 7 J a—9 (8] (10 u (4) Strobe 13 0—+—ST G}—o014 &1 (10)
(2) Clock [5] 5—4C f=15 MHz
Pp = 80 mW typ/pkg (2) D2 70——D Ql—o9 Q2(10)
(1) K [10] 10 ——K R @}——8 (8] (10)
—{ST @f—o8 Q2(10)
(2) Reset [6] 6—_—?
(2) D3 6 D Qf—o10Q3(10)
Vee = Pin 4, Gnd = Pin 11 for both packages. _
(4) Strobe 4 ST @f—o11 Q3 (10)
MC7476
Dual J-K Flip-Flop
(2) Set 2~——! Vee = Pin 5
cc mn
5 g Gnd = Pin 12
(1) J 4—‘1 —— 15 (10)
th th+1
(2) Ciock 1 —9C J K Q
o ] Q,
(1) K16 —K R 8}— 14 (10) 0 p o fn tnt1
T 1 ) 1 D Q Q
(2) Reset 3 1 1 Q, 1 1 [§)
0 o 1
(2) Set 7 ﬁ
(1 s o —Js s af— 11010 f=15MHz
Pp = 80 mW typ/pkg
2) Ciock 6 —
(2) Ciock 6 C 16 Pin Package tpg = 30 ns typ
(1) K12 KRG 10 (10) Vce = Pin 5, GND = Pin 13 Pp = 160 mW typ/pkg

(2) Reset 8-—————iy

(continued)




LOGIC DIAGRAMS (continued)

~FLIP-FLOPS (continued)

MC5479/MC7479 MC54107/MC74107
Dual Type D Flip-Flop Dual J-K Flip Flop
(2) Set (14] 4———1
(1) Do [2] 2—p S qQ 5 [13] (10) (1) J 8— al— 5 (10)
(2) Clock 9—=-C
(2) Gieek [1] 3—C A Gf—6 [12] (10) [t} K 11——K R GQ—— 6 (10)
(3) Reset [3] 1 ——————? (2)  Reset 10—?
(2) Set [s] 10————1 (1) J o1 J aF—3 (10
(n D1 [6] 12 D S af—91(9] (10 (2) Clock 12—dcC
) K 9——K g Q}——2 (10)
(2) Tiock [7) 11——c r @}—=8110] (10) (2) Reset 13—-——? v oin1a
cc=Pi
(3) Reset [5] 13——-———? Gnd =Pin 7
tnh Tn+1
tn tnt1 ) K 2 f=15 MHz
D a f=30MHz o] o] Q, Po = 80 mW typ/pkg
Pp = 84 mW typ/pkg [0} 1 0
0 0 1 p o 1
1 1 (4] 1 1 Q,
—DATA ROUTING FUNCTIONS
MC54150/MC74150 MC54151/MC74151
16-Channel Data Selector 8-Channel Data Selector
goﬁ 70ﬁ
E
1s0—]a E 10— z 5
140—B QO 10 0—f
130—C é& 9 0—— 2 Q
o—I| c
12 o S vec-rin24 &
8 xo 5 Gnd = Pin 12 4 xo S
70—x1 A2 3 0—{x1 S
60— X2 & N ) §
5 X3 0 x A Vee = Pin 16
40—x4 10—{x3 & Gcg 13
30—X5 15 0—x4 o nd = Pin
2 X6 14 0——{X5 °
10——x7 Z=€+(ABED X0 + ABED x1+ABCD x2+
230——X8 ABCD X3 + ABCD X4 + ABCD X5 + 13 0—1X6
22 X9 + ABCD X15) 120—X7 Z|—os
21 0——X10 T
20 0—{x11
19 0—X12 Z = E «(ABCX0+ABCX1+ABTX2+
180——X13 4 =88 ABTX3+ABCX4+ABCX5+
170—x14 pd = 8.5 t0 35 ns typ
| o ABCX6+ABCX7)
160—(x15  ZI— o010 D = 200 mW typ/pkg
tpg =8.5to 35 ns typ
Pp = 145 mW typ/pkg




LOGIC DIAGRAMS (continued)

—ADDERS

MC5480/MC7480
Gated Full Adder

(1) 8o—A1 S—05 (10)

(1) 90—A2

(1) 110—Ac

(1) 120——81 S+—o06(10)

(1) 130—82 Vee =Pin 7
(1) 20—{8BC Gnd = Pin 14
(5) 3 0—|Cin Cout}—oa4 (5)

t
A* B*

wh b

(lnput = 1.625) (lnput = 1.625)

Cnl8lAa|Conl § s
o ofo 1 1 o
o o1 1 o 1
o 1 o 1 o 1
o 1 1 o 1 o
1 ofo 1 o 1
1 01 o 1 o
1 1 o o 1 o
1 1 1 o o 1

i. A= AkeAc 8 = gkeBg
where AX = AjeAy
B = B8y
2. When A* (or 8% is used as an

input, A1 and A2 (or B1 and B2)
must be connected to ground.

tod = 35 ns typ
Pp =390 mW typ/pkg

©utput=3)  (Outpur=3) 2 et o 2 or B} o 83
must be open, or used to perform
tpd (Add Delay) =55 ns typ wired -OR logic.
Tpd (Carry Delay = 10 ns typ
Pp = 105 mW typ/pkg
MC15482/MC17482
MC25482/MC27482
2-Bit Full Adder INPUT OUTPUT
Cin =0 Cin=1
A1]|81|A2|82[351 [s2]cy|51]52] C |@1|@2"]
ofoJofoJofojo[1{0[0fo0]o0
(2) 20—A1 S1—01 (10) 1lofolo[1lolofe]1]o]1]o0
(2) 140—A2  S2[—012(10) I T I B s B e e e e e
(2) 30 B1 @107t (10) oo [1]olo 1 o1 [1]o]0][
o— —o 1Jo[1]o o
(2) 13 82 ©®2 8t (10) tpa (Add Delay) = 15 ns L{of1o : : : D : : : :
@3 s Cin fout 10(10) tpd (Carry Delay) = 12 ns 117 JoJolol 11 o101
Pp = 165 mW typ/pkg ofofo|1fo[1]o[1]1]ofo]
1 o o 1 1 1 o I o 1 1 1
Bt o 1 o 1 1 1 [ o o 1 1 1
Vce =Pin 4 T {1 Jol1]o o1 [T o1 o]l
Gnd =Pin 11 ofofr[r1fofof1|1fof1]o]o0
1 o 1 1 1 I 1 o 1 1 1 0
o 1 1 1 1 o 1 o 1 1 1 o
v a el a1 [1]e]o
tAvailable only on MC25482/27482
MC5483/MC7483
4-Bit Binary Adder TNPUT SUTPUT
When When
Cin-0 Cin-1
When When
c2=0 c2-1
(4) 13 Cin s1 09 (10) a1 81 /a2 /82 /]s1 /ls2 /lc2 As1 As2 /le2
(4) 10 0— A1 A3|/'83| A4l 84| 53| /s4| /Co| /S3| /54| /Co
(@110—81  s2—o6 (10) Slelo oY ofalolr]0
(11 so—{a2 Sla e S e S el i]s
Vege=Pin 5 o o | 1o |06 |1 o] 1|10
(1) 70—B2 s3—o02 (10) G(|':|§=Pin12 ofof oo oyt
@ 30—as HHHHHERREEE
(4) 4 0—-B3 S4}—015 (10) o | oo KRR ENE
1 o o 1 1 1 o o Q 1
(1) 10—A4 o1 lo| a1 |l1]o|ofo]n
1 1 0 1 o o 1 1 [ 1
(1) 16 0——B4 Cyytf——014 (5) o ] 7 Tlo o]l Tlo |1
1 o 1 1 1 o 1 ] 1 1
I 1 1 1 1 o 1 o 1 1
1 1 1 1 0 1 1 1 1 1

Input conditions at A1, A2, B1, B2, and C,p, are used to deter
‘mine outputs S1 and $2, and the value of the internal carry, C2.
The values at C2, A3, B3, Ad, and B4 are then used to determine
outputs $3, 4, and Cout-

N



LOGIC DIAGRAMS (continued)

—COUNTERS

MC5490/MC7490
Decade Counter
COUNT SEQUENCE TRUTH TABLE
(2) 140~ 9co  Qo—o012(10) RESET/COUNT TRUTH TABLE OUTPUT
(4 10———dc1  a1f}—o9 (10) RO R9 ouTPUT COUNT ™ T a2 a1 | oo
Pin 2[Pin 3] Pin6[Pin 7{ Q3] Q2 [ a1 [ a0 3 T T oo
Q2p—o038 (10) T | 1] 0| x|o] o] oo 1 o o | o1
1 1 x| ofol of ofo 2 o | o 1 [
Q3 }——011(10) X X 1 1 1 ] ) 1 3 o ] 1 1
RO R9 X ] X o COUNT 4 [ 1 0 [
] X o x COUNT 2 g : g ;
o x x o COUNT
(1 2 :D_T . x | oo x COUNT 7 [ I O
(1) 3 Vcc =Pin 5 X = Don't care. g : g g ?
Gnd = Pin 10
(1) 6 Q0 connected to T1
(1) 7 tpd = 20 ns typ/bit
Pp = 160 mW typ/pkg
MC5492/MC7492 MC5493/MC7493
Divide-by-Twelve Counter 4-Bit Binary Counter

(2) 14 0——qC0 QO0[—012(10) (2) 140———qC0 Qo0[—012(10)

(4) 1 0———4c1 Q1 ——011(10) (2) 10—qc1 QlpF—09 (10)
Vee=Pin 5 Q2—o09 (10) Vec=Pin & Q2+—o08 (10)
Gnd = Pin 10 Q3f—os8 (10) Gnd = Pin 10 Q3 }—o0 11 (10)

RO RO
(mn 7 : (1 3
ouTPUT
counT{ a3 | a2 { a1 | ao
o oo °
OUTPUT lelele]s
COUNT Q3 [ @2 | a1 | Qo 3 ] () 1 1
o REERE slofar]o]l
3o Jofol]oe N
tpd =60 ns typ 3 g ? :; ; tpd = 20 ns typ/bit 0 3 ° o T o
Pp = 160 mW typ/pkg s o | 1] o] 1 Pp =160 mW typ/pkg 9 |1 o jo |1
6 1 0 o 0 10 1 ] 1 o
7 1 0 o 1 11 1 o 1 1
8 10| 1}o 2 |1 T lo o
9 1 ] 1 1 13 1 1 o 1
10 1 1 o o 14 1 1 1 o
1 1 1 0 1 15 1 1 1 1
Q0 connected to C1 QO connected to T1
—MEMORIES
6 7 89 MC5484/MC7484
T T T T 16-Bit Scratch Pad Memory Cell With Gated Inputs
Y1Y2Y3Y4
4 O——x1 Suqo f—012
3 0——Ix2
2 0————{X3
10—{xa Sugr —011 tpq: Write Mode = 25 ns typ
Worqr Wege Read Mode = 15 ns typ
Pp =250 mW typ/pkg
15 Vec=Pin &
16 Gnd = Pin 12
10
11




{continued)
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—DECODERS

LOGIC DIAGRAMS (continued)




LOGIC DIAGRAMS (continued)

—DECODERS (continued)

MC5449/MC7449
BCD-to-Seven Segment Decoder/Driver
°{§“’ INPUT ouTPUT
FUNCTION[DCBABI|a b c de f g
(15 A af—o011 ) G000 1|1 11 1 1710
1 0001 1[/0110000
b—o010 2 0010 1|1 101101
(1) 10—B 3 0011 1|1 111001
¢—o9 v Pin 16 4 0100 11011001 1
= Pin 5 0101 1101 101 1
(1) 20—C d—o8 G(r:1§=Pin 8 6 01101001 111 1
e 6 7 0111 1]/1 110000
o ° 8 70060 1|1 1 1 1 11 1
(ma o £ 13 9 1001 11110001 1
—o° 10 1010 1|/000 1101
012 1" 1011 1[001 1001
(2.6) 30 Bl 9 72 7100 1[0 16001 1
13 1101 1{1 00101 1
14 11101{000 1 11 1
15 111111 0 00 000 O
81 X XXX 0|0 000000
X = Don't care
Pp = 165 mW typ/pkg
—SHIFT REGISTERS
MC5491A/MC7491A MC5494/MC7494
8-Bit Shift Register 4-Bit Shift Register

o Ds
S -Qpf—013(10) 6 P

1 0—P1A

i 20— P18
mc 90——-{> c 30—PiC
4 0——P1D a 9

A1l ~ 11 0——P2D

m Z:i} R a—o14 (10)
(1) B 12 13 0—P2C

14 0——P28B
16 0—{P2A
15 0—— P2

Vce =Pin & Clear Clock
Gnd = Pin 10 10 l
8

TRUTH TABLE
Synchronous Inputs

Ve =Pin 6
1, ! o

- n . On»sa tpd = 25 ns typ Gnd = Pin 12
[EEERERE Pp =175 mW typ/pkg

' EREERE! -

1 lofofn 18 MHz typ

1 1 1 0

tod, Clock to Q = 25 ns typ
Pp = 175 mW typ/pkg
fTog = 10 MHz

(continued)



LOGIC DIAGRAMS (continued)

— SHIFT REGISTERS (continued)
MC5495/MC7495 MC5496/MC7496
4-Bit Shift Register 5-Bit Shift Register
10— Clock QO ’—-015
() 10—pg  QO|—013(10) 90— Dg
(2) 6 0—MC 8 0—{PE (e} ] L—-—-O14
(1) 9 0—c1 a1 012 (10) 20— PO
(1) 8o——cC2 30— P1 Q2}—o013
(1) 20— Dpg 40—pP2
(1) 30—{pp; Q2011010 60—|P3  a3}—on
(1) 40——Dp2 7 0—Pa
(1) 50—Dp3 Q3—010(10) 16 o—— Clear Q4}—010
Vge =Pin 14 Vec =Pin 6
Gnd =Pin 7 Gnd = Pin 12
tpd = 25 ns typ tpd. Clock to Q4 = 25 ns typ
Pp = 250 mW typ/pkg Pp = 240 mW typ/pkg
f=31MHz typ frog = 10 MHz

—MULTIVIBRATORS

MC54121/MC74121
Monostable Multivibrator
Cc
hd 13(‘ R X
Vce = Pin 14 I °
Gnd =Pin 7 9 Tl 0911
Cwn—]
(1 A1 3 2k ——0(160)0
(1) A2°4
1 -
(1) B S 18
(10)
tn INPUT T INPUT [
A1 | A2 | B |Al1]A2] B
1 1 ] 1 1 1 Inhibit
0 X 1 0 X o Inhibit
x [ o[ 1] x] 0| of_ mhibi
o x o] ofx 1 | Triggering
X o o X 0 1 | Triggering
1 1 1 x| o 1 | Triggering
1 1 1o x 1 { Triggering
x o o X 1 o Inhibit
o X o 1 X o Inhibit
X 0 1 1 1 1 Inhibit
0 X 1 1 1 1 Inhibit
1 1 o X ] ] Inhibit
1 1 o 0 X 0 Inhibit
X = Don't care
tp, = Time period prior to input transition
th+7 = Time period following input transition
tpd- B to Q = 35 ns typ
Pp =90 mW typ/pkg (50% duty cycle)







MWF[L [I[H] INTEGRATED CIRCUITS ﬂ\ﬂ'ﬁﬂ’ﬂ. I][”]

MC3000 Series (0 to +75°C)
MC3100 Series (-55 to +125°C)

MTTL Il integrated circuits comprise a family of transistor- P SUFFIX ' L SUFFIX
transistor logic designed for general purpose digital applications. PLASTIC PACKAGE CERAMIC PACKAGE
The family has a high operating speed (30-50 MHz clock rate), CASE 605 CASE 632

° - 2 - TO-116 TO-116
good external noise immunity, high fan-out, and the capability of _

driving lines up to 600 pF capacitance.

F SUFFIX

CERAMIC PACKAGE
CASE 607
TO-86
FUNCTIONS AND CHARACTERISTICS (vVcc=5.0V, Tp = 25°C)
_ Type @ Output Propagation Power
Loading Delay Dissipation
Case 605, 607, 632 Case 607, 632 Factor tpd mW
Function 0 to +75°C -550C to +1250C | Each Output ns typ typ/pkg
Quad 2-Input NAND Gate MC3000 MC3100 10 6.0 88
Quad 2-input AND Gate MC3001 MC3101 10 9.0 112
Quad 2-Input NOR Gate MC3002 MC3102 10 6.0 122
Quad 2-Input OR Gate MC3003 MC3103 10 9.0 150
Quad 2-Input NAND Gate MC3004 MC3104 10 8.0 88
{Open Collector) X .
Triple 3-Input NAND Gate MC3005 MC3105 10 6.0 66
Triple 3-Input AND Gate MC3006 MC3106 10 9.0 84
Triple 3-Input NAND Gate
(Open Collector) MC3007 MC3107 10 8.0 66
Hex Inverter MC3008 MC3108 10 6.0 140
Hex Inverter MC3009 MC3109 10 8.0 90
Dual 4-Input NAND Gate MC3010 MC3110 10 6.0 a4
Dual 4-Input AND Gate MC3011 MC3111 10 9.0 56
Dual 4-Input NAND Gate
(Open Collector) MC3012 MC3112 10 8.0 44
8-lnput NAND Gate MC3015 MC3115 10 8.0 22
8-input NAND Gate MC3016 MC3116 10 8.0 22
4-Wide 3-2-2-3 Input E xpander For % At, =0.4
AND-OR-INVERT Gates MC3018 Mc3118 A‘sgt; -0.05 40
Triple 3-Input Expander For } N Atpg1=0.4
AND-OR Gates MC3019 MC3119 Atpgo = 0.05 25
Expandable Dual 2-Wide
2-Input AND-OR-INVERT Gate MC3020 MC3120 10 6.0 62.5
Quad 2-Input E xclusive OR Gate MC3021 MC3121 8 14 100
Quad 2-Input Exclusive NOR Gate MC3022 MC3122 8 14 85
Dual 2-Wide 2-Input AND-OR-INVERT Gate MC3023 MC3123 10 6.0 62.5
Dual 4-Input NAND Buffer Gate MC3024 MC3124 30 6.0 90
Dual 4-Input NAND Power Gate MC3025 MC3125 20 6.0 70
Dual 4-Input AND Power Gate MC3026 MC3126 20 9.0 90
Dual 3-Input 3-Output AND Series *
Terminated Line Driver Mc3028 mc3128 9.0 56
Dual 3-Input 3-Output NAND Series MC3029 MC3129 * 6.0 a4
Terminated Line Driver X ’
Dual 4-Input E xpander for *x -
AND OB INVERT Gt MC3030 MC3130 Atpg = 1.0 15
Expandable 4-Wide 2-2-2-3 Input
AND-OR Gate MC3031 MC3131 10 10 87.5
Expandable 4-Wide 2-2-2-3 Input
ND OR-INVERT Gata MC3032 MC3132 10 7.0 40
4-Wide 2-2-2-3 Input AND-OR-INVERT Gate MC3033 MC3133 10 7.0 20
Expandable 2-Wide 4-Input .
AND.OR-INVERT Gate MC3034 MC3134 10 7.0 30
AND J-K Flip-Flop MC3050 MC3150 10 f=40 MHz 80
AND Input J-K Flip-Flop MC3051 MC3151 10 f=50MHz 50
AND Input JJ-KK Flip-Flop MC3052 MC3152 10 f=40MHz 75
Double-Edge-Triggered Master-Slave MC3053 MC3153 10 _ 100
Type D Flip-Flop
OR Input J-K Flip-Flop MC3054 MC3154 10 f=30MHz 95
AND Input J-K Flip-Flop MC3055 MC3155 10 f=30MHz 80
Dual Type D Flip-Flop MC3060 MC3160 10 f=30MHz 120
Dual J-K Flip-Flop MC3061 MC3161 10 f=50 MHz 100
Dual J-K Flip-Flop MC3062 MC3162 10 f=50 MHz 100
® ] Dual J-K Flip-Flop MC3063 MC3163 10 f=30MHz 176

@ F suffix denotes Flat Package, L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Plastic Package,
(i.e., MC3000F = Flat Package, MC3000L = Ceramic Package, MC3000P = Plastic Package).
*Direct Output = 10 minus the number of resistor-terminated outputs being used.
**Full output loading factor of the expandable gate is maintained.
® New Devices



N

M]WTFU: I][I[I LOGIC DIAGRAMS

Numbers at ends of terminals represent pin numbers.
Numbers in parenthesis indicate loading. Ve = Pin 14, Gnd = Pin 7.

—GATES

MC3000/MC3100 MC3001/MC3101 MC3002/MC3102
Quad 2-Input NAND Gate Quad 2-Input AND Gate Quad 2-Input NOR Gate
TR 1 1:D__3 1o M
W 2 3 (10 W 2 W 2 3 (10
(1) 4 (1) 4 (1) 4
6 (10
n SIDO—G to It sjj—_ 1) 5:D°_5 (o
(1 9 (1) 9 1 9
8 (10
(112 (112 (1) 12
11(10)
””3:D0__ e n ‘3j3~ (1)13:D0_‘11 ao
3=7e2 3=1e2 3=7+2
tpd = 6.0 ns typ tpd = 9.0 ns typ tpd = 6.0 ns typ
Pp =88 mW typ/pkg Pp =112 mW typ/pkg Pp = 122 mW typ/pkg
MC3003/MC3103 MC3004/MC3104 MC3005/MC3105
Quad 2-Input OR Gate Quad 2-Input NAND Gate Triple 3-Input NAND Gate
{Open Collector)
(1 1
(1 1
o 2_—_D_3 (10) :1:>o—3 (10) M 1
(1 2 (1) 2 12 (10)
(1 4 (1) 13
1 4
6 (10) ¢ _____Do—e (10) (1 3
(1 5
M s (1) 43:})—‘6 (10)
(1) 9 : (1) 5
8 (10 m 9:Dc>~a (10) (1) 9
(1) 10
(1 10 (1)105:})—8 (10)
(1) 12 (1) 11
(1) 13 11 (10) (1)12:D—11(10)
(1)13
=1+2 12=1e¢ 213
3=Te2
tpg = 9.0 ns typ tpog = 8.0 ns typ tod = 6.0 ns typ
Pp = 150 mW typ/pkg Pp = 88 mW typ/pkg Pp = 66 mW typ/pkg
MC3006/MC3106 MC3007/MC3107 MC3010/MC3110
Triple 3-Input AND Gate Triple 3-Input NAND Gate Dual 4-Input NAND Gate
{Open Collector) )
(1 2 (1 1 (-1
(1 233———12(10) (1 2530———12(10) m 2
(1)13 (1) 13 ) a 6(10)
(1) 3 (1) 3 (1 s
4 6 (1 4 6 (10
(1) .9 (1) 9 (o 8(10)
(1010 8 (10) (1) 10 8 (10) (112
(1)1 (1) 11 (1) 13
12=1¢.2 13 12=1e2¢13 6=1e2+4¢5
tpd = 9.0 ns typ tpg = 8.0 ns typ tpd = 6.0 ns typ
Pp = 84 mW typ/pkg Pp =66 mwW typ/pkg Pp = 44 mW typ/pkg

(continued)



LOGIC DIAGRAMS (continued)

[ GATES {continued)

MC3011/MC3111
Dual 4-Input AND Gate

6=102e44e5

awa
WNOOVOIBN=

tpd = 9.0 ns typ
Pp =56 mW typ/pkg

MC3012/MC3112
Quad 4-Input NAND Gate
(Open Collector)

6=1e2e40e5

TAEN-=

WNOoW

thq = 8.0 ns typ
Pp = 44 mW typ/pkg

MC3015/MC3115
8-Input NAND Gate

8(10)

PRI
WN=0Ob_WN=

8=1¢2¢3¢4°10°11¢12¢13

tpd = 8.0 ns typ
Pp =22 mW typ/pkg

MC3016/MC3116
8-input NAND Gate

MC3020/MC3120
Expandable Dual 2-Wide 2-Input
AND-OR-INVERT Gate

MC3021/MC3121
Quad 2-Input
Exclusive OR Gate

(1) 9
(1) 10 R (1.6) 1:)D_
1 3 (113 80100 | (16 2
H} g 1) 1 (1.6) 4
.8 8 (10) i 6 ®
171 Emitter 11 (1.6)
31; 1? Collector 12 (1.6)
1) 2 8 (8)
(1) 2 (1.6) 10
(1) 3 (1.6) 12
6(10) 11 (8)
8§-3e4e5e6e110120102 [ (1.6) 13
(1) s
=(910) + (13« 1) + (Expanders) 3=102+Te2
tpg = 8.0 ns typ tpg = 6.0 ns typ tpd = 14 ns typ
Pp =22 mW typ/pkg Pp =62.5 mW typ/pkg Pp = 100 mW typ/pkg
MC3022/MC3122 MC3023/MC3123 MC3024/MC3124
Quad 2-Input Dual 2-Wide 2-Input Dual 4-input NAND
Exclusive NOR Gate AND-OR-INVERT GATE Buffer Gate
(1.6) 1 (1) 9
(1.8) 2 3 @ (1) 10
8 (1
6
(1.6) 5 6@ (2 2
(1.6) 9 2) 9
m 2 2)10
(1.6) ijo—a @ (1 3 32)12 8(30)
(1.6) 12 6 (10) (213
- m 4
11(8)
(1.6) 13 (1) 5
6=10204¢5
3=Te2+1e2 8=(9+10) +(131)
tod = 14 ns typ tpd =6.0 ns typ typ = 6.0 ns typ
Pp = 85 mW typ/pkg Pp = 62.5 mW typ/pkg Pp =90 mW typ/pkg

(continued)

\




LOGIC DIAGRAMS (continued)

[ GATES (continued)

MC3031/MC3131
Expandable 4-Wide 2-2-2-3-Input
AND-OR Gate

(Mm 1
(1 2
(1 3
a
5

(1)
(1)

8 (10)
(1 10
(1
(1) 12
(1) 13
Collector 9

tpg = 10 ns typ
Pp =87.5 mW typ/pkg

MC3032/MC3132
Expandable 4-Wide 2-2-2-3-Input
AND-OR-INVERT Gate

(1) 13
(1)
(1)
(1)
1) 8 (10)
)
(§}]
(1) o
(1) 10
Emitter 11
Coll or 12

8=(1391)+(2¢3)+(4e5e6) + (9 «10) + (Expanders)

[ A R N

tpd = 7 ns typ
Pp = 40 mW typ/pkg

MC3033/MC3133
4-Wide 2-2-2-3-Input
AND-OR-INVERT Gate

(1) 13
(1 1
(1 2
(1 3
M a 8 (10)
(1) &
(1) 6
(1) 9
(1)10

8=(13¢1)+(2¢3) +(4¢56) +(910)

tpd =7 ns typ
Pp =40 mW typ/pkg

MC3034/MC3134
Expandable 2-Wide 4-Input
AND-OR-INVERT Gate

(1) 1
(1) 2
(1) 3
(1) 4
10 8(10)
(mn
(1)12
(1)13
5
9

8=(1¢2e34)+ (10 ¢ 11 12 ¢13) + (Expanders)
tpd = 7.0 ns typ
Pp =30 mW typ/pkg

—POWER GATES

MC3025/MC3125
Dual 4-Input NAND Power Gate

(1.3) 1
(1.3) 2
(1.3) 4%}'6‘20’
(13) 5
(1.3) 9
(1.3) 10
(1.3) 13

6=1e¢2¢ 405

oy = 6.0 ns typ
Pp = 70 mW typ/pkg

MC3026/MC3126
Dual 4-Input AND Power Gate

(1.3) 1
(1.3) 2
(1.3) 4%3"5‘20’
(1.3) 5
(1.3) 9
(1.3) 10
(1.3) 12%3’- 8 (20
(1.3) 13

6=1e2ed40e5

pd = 9.0 ns typ
Pp =90 mW typ/pkg




LOGIC DIAGRAMS (continued)

—EXPANDERS

MC3018/MC3118
3-2-2-3 Input Expander For
AND-OR-INVERT Gate

Full output loading factor of the expandable

(1 3 gate is maintained.
(1) 4
(1) 5 Propagation Delay Time:

At, = +0.4 ns typ

1 pd1
m 1 Co e“{' Atpgp = 0.05 ns typ
1 2 _ _\S When added to the expandable
)12 _Ns “AND-OR-INVERT" gate.
(113 Emitter Atpg1/pF = +0.3 ns/pF typ
) o Atpgo/pF = +0.04 ns/pF typ
Caused by additional capacitance \‘

(1) 10 at expansion points.
mmn P 40 mW typ/pk \

=40 m

D yp/pkg k
MC3019/MC3119

Triple 3-Input Expander
For AND-OR Gates

Full output loading factor of the expandable
1 gate is maintained.
m 2 2 Propagation Delay Time:
(1 3 Atggq = +0.4 ns typ
a Atygp = +0.05 ns typ
5

When added to the expandable
8 ““AND-OR’‘ gate.
(1) 6

Atpgq/pF = +0.3 ns/pF typ
Atpgo/pF = +0.04 ns/pF typ

[SIRE]

o 12%3;10 Caused by additional capacitance
at expansion points.

(113

PD =25 mW typ/pkg

MC3030/MC3130
Dual 4-Input Expander for
AND-OR-INVERT Gates

Collector

(1) 13 N g2

(1 - Full output loading factor of the expand-
(1) 2 %1 able gate is maintained.

) 3 Emitter Atgg = +1.0 ns typ

When added to the expandable
“AND-OR-INVERT" gate.

Emitter A!Dd/pF =+1.0 ns/pF typ

- AN 10 . Caused by additional capacitance
at expansion points.
_ N
c Pp = 15 mW typ/pkg

ollector

(1)
)
(§)]
(1)

0o 0s




LOGIC DIAGRAMS (continued)

—LINE DRIVERS

MC3028/MC3128
Dual 3-Input 3-Output AND
Series Terminated Line Driver

;
i

4,5,6,=102e3

tpd = 9.0 ns typ
Pp =56 mW typ/pkg

*8 MINUS THE NUMBER OF
RESISTOR-TERMINATED
OUTPUTS BEING USED.

MC3029/MC3129
Dual 3-Input 3-Output NAND
Series Terminated Line Driver

WN=
o
.

4,56=1+23

tpd = 6.0 ns typ
Pp = 44 mW typ/pkg

*8 MINUS THE NUMBER OF
RESISTOR-TERMINATED
OUTPUTS BEING USED.

—INVERTERS

MC3008/MC3108
Hex Inverter

) 1—{>o—2 (10)
) 3—(>o—4 (10)
) 5_‘ So——6 (10)
™ Q—DO——S (10)
(1)11——I>w+10(10)
) 13——D¢—12 (10)

tod = 6.0 ns typ
Pp =140 mW typ/pkg

MC3009/MC3109
Hex Inverter

(1 1 2 (10)

(1) 3 4 (10)
(1) 5 6 (10)
(1 9 8 (10)
(1)1 10 (10)

(1) 13 12 (10)

T

tod = 8.0 ns typ
Pp =90 mW typ/pkg




LOGIC DIAGRAMS (continued)

— FLIP-FLOPS

MC3050/MC3150 MC3051/MC3151
AND J-K Flip-Flop AND J-K Flip-Flop
(0.75) SET 9
0.75 3 4 (2.0) SET 9
33-;52 42 3 J  at—s(0
.75 12 J | klanlan+1] (0.75 K3 4
ool ol o1 (975 K2 3 s al-s (10
(1.5) CLOCK 13 olol 1| 1|07 1 2
(1.5) JK o1 of1(0 o (2.3) CLOCK 13
o1 1} o 1.5 JK 1
878 g1 < s—suo ||tfelol 1| U
. 1] 1
(0.75 K312 110 (0.75) J1.10 « also
1|1l o] 1| (0785 J2 11
(0.75) RESET 5 1111 0 0.75) J3 12
3
J | K lan|Qne (2.0) RESET 5
0 [o] 0 0 where
o o 1 1 Where: J=J1J02eJ3eJK
o : o [¢] J=J1eJ2e 436 JK K=K1eK2e¢K3eJK
0 1 0
1 0 0 3 =K1leK2e K30 JK
1o 1
111 o0 1 f=40 MH2z f=50MHz
L L L Pp = 80 mW typ/pkg Pp =50 mW typ/pkg
MC3052/MC3152 MC3053/MC3153
AND Input JJ-KK Flip-Flop Double-Edge-Triggered
(2.26)  SET 2— Master-Slave Type D
0.75, 3 50— "}
0.75 2 12—<—ro Flip-Flop
0.75) J1 4 J Q610
(0.75) cLock oo ¢ ) 3
(1.5) JK 1—-—0L }12 4
0.75) K1 3 K QF—s8(10) 1
0.75 K211
50.75 ?510:W: (1 2
(2.25) RESET 13— —— 3 (110 D Qf—6(10)
3|k ]an]an MmN
olo| o 0 (113
o] o) 1 1 Where: (12
g } ? g J=J1 #J2 673 e UK (2) 9 c af—s (10)
1 0| o0 1 K=KieK2e K3e JK
10| 1 1
1] 1] o0 1 -
1 1 1 0 =40 MHz Pp = 100 mW typ/pkg
Pp = 75 mW typ/pkg
MC3054/MC3154 MC3055/MC3155
OR Input J-K Flip-Flop AND Input J-K Flip-Flop
(3) SET 5 (2) SET 13
M NA 1 l (1 J1 3 l
(1) J1B 2 (1 J2 4 al—s(10)
Qr—6(10)
(1 J2A 3 (1) J3 5
(Y] J2B 4 :::CLO(':(): 1;
(2) CLOCK 13 -
™ K1A 9 (1) K2 10 Qf—6(10)
(1) K18 10 _ 101 (1 K3 11 T
Q8 (10 RESET 2
(1) K2A 11 B (2) RESET
(1) k2B 12
N N J=J1 ¢ J2 043
T |tn+1 J=JIAeJIB + J2A *J2B n Lk K = K1+K2eK3
J|K|Q K =KIA *KIB + K2A * K2B J K Q
0 0 | Qp 0 o Qn
o] 1 0 tpd = 20 ns typ o 1 1] tpd = 10 ns typ
1 o f =30 MHz typ 1 0o al f =30MHz typ
1 1 |Qn Pp =95 mW typ/pkg 1 1 Q, Pp = 80 mW typ/pkg

\{




LOGIC DIAGRAMS (continued)

[ FL'P-FLOPS (continued)

MC3060/MC3160 MC3061/MC3161
Dual Type D Flip-Flop Dual J-K Flip-Flop
(1.15) SET 4
(0.75) D 2 5(10) (1.75)
(1.5) cLOoCK 3 6(10) 4 [ K [an]aneq ] 078 500
R o oJlofo o
(1(11.;4, RE%E; "1) oo 1 1 | (0.78) 6 (10)
. . of11]o0 o (3.7) CLOCK 13
(0.75) D12 9(10) 01t 0 (3.7) RESET 1
tlo]o 1
(1.5) CLOCK 11 8(10) el ! (0.78) 9 (10)
0 111 [
(1.7) RESET 13 o (0.75) 8(10)
(1.75)
D |Qn |Qn+q
0 0 ) Qp+q =0p
o |1 0
1]o 1 f =30 MHz f =50 MHz
L B PD = 120 mW typ/pkg Pp = 100 mW typ/pkg
MC3062/MC3162 MC3063/MC3163
Dual J-K Flip-Flop DUAL J-K FLIP-FLOP
(1.75) SET 4 (1) J 14— Q12 (10)
& —
(2) CLOCK 1-d
T [an o (0.75) J 3 5(10) _ 0 the1
5 5 5 S (1.75) CLOCK 1 . (K  3— Qf—-13 (10) 3 K o)
0.7 J—
ofof1 | 1 | K 2 6(10) (2) RESET 2——F 5 S S
of1]o o y
ol1]1] o0 mJ 17— a9 (10 o ! o
1 oo | 1 1 0 2
1 1o {1 | 1 [t075) J11 9(10) | (2CLOCK 59 1 1 Q,
1 1 0 1 (1.76) CLOCK 13 . ~
1NK 1 -
11 1] 0 jwm K12 8(10) (VK 10— 5}-8 (10)
5 (2) RESET 6—3
(1.75) SET 10
Pp = 176 mW typ/pkg
=50 MHz tod = 10 ns typ
Pp = 100 mW typ/pkg f =30 MHz typ
Rating Value Unit
Supply Voltage — Continuous
MC3100 series +7.0 Vdc
MC3000 series +7.0 Vdc
Supply Operating Voltage Range 4.5 to 5.5 Vdc
MAXIMUM RATINGS input Voltage +5.5 Vdc
A Output Voltage +5.5 Vdc
Operating Temperature Range
MC3100 series -55 to +125 °c
MC3000 series 0to +75 °c
Storage Temperature Range —
Ceramic Package -65 to +175 °c
Plastic Package -55 to +125 °c




VTR

MC2000 Series (0 to +75°C)

INTEGRATED CIRCUITS

MC2100 Series (—55 to +125°C)

MTTL I integrated circuits comprise a family of transistor-transistor logic designed
for general purpose digital applications. The family has a high operating speed (30-50
MHz clock rate), good external noise immunity, high fan out, and the capablhtv of

WL 00

driving capacitive loads to 600 pF. F SUFFIX
CERAMIC FLAT PACKAGE
CASE 607
MAXIMUM RATINGS
Rating Value Unit
Supply Voltage-Continuous — MC2100 Series +8.0 Vvde
MC2000 Series +7.0
Supply Operating Voltage Range 4.5 to 6.0 Vde L SUFFIX
input Voltage +5.5 Vdc CERAg;gEP:;:zKAGE
Output Voltage +5.5 Vdce TO-116
Operating Temperature Range — MC2100 Series -55 to +125 oc
MC2000 Series 0to +75
Storage Temperature Range — Ceramic Package -65 to +150 oc
— Plastic Package -55 to +125
Maximum Junction Temperature — MC2100 Series +175 oc
MC2000 Series +1560
Thermal Resistance-Junction to Case (6 ;)
— Ceramic Package 0.09 o P SUFFIX
— Plastic Package 0.15 C/mwW PLASTIC PACKAGE
Thermal Resistance-Junction to Ambient (6 ) C:g_E‘ 1625
— Ceramic Package 0.26 Oc/mwW
— Plastic Package 0.30
FUNCTIONS AND CHARACTERISTICS (Vcc = 5.0 V, Ta = 25°C)
Type@ Output
Loading Factor Propagation Power
Case Case Each Output Delay Dissipation
605, 607, 632 607, 632 MC2000 | MC2100 tpd mw
Function 0 to +75°C -55 to +125°C Series Series ns typ typ/pkg
Expandable 2-Wide 4-Input MC2000 MC2100 9 11 7.0 27
.AND-OR-INVERT Gate MC2050 MC2150 5 6 ’
MC2001 MC2101 9 11
Quad 2-input NAND Gate MG2051 MG2151 5 6 6.0 88
4-Wide 3-2-2-3 Input Expander MC2002 MC2102 9 1 _ 28
for AND-OR-INVERT Gates MC2052 MC2152 5 6
MC2003 MC2103 9 1
Dual 4-input NAND Gate MC2053 MC2153 5 6 6.0 44
Expandable 4-Wide 2-2-2-3 Input MC2004 MC2104 9 1M 7.0 36
AND-OR-INVERT Gate MC2054 MC2154 5 6 .
MC2005 MC2105 9 1
8-Input NAND Gate MG2055 MG2155 5 6 8.0 22
Dual 4-input Expander for MC2006 MC2106 9 1 _ 14
AND-OR-INVERT Gates MC2056 MC2156 5 6
. MC2007 MC2107 9 1
Triple 3-Input NAND Gate MC2067 MG2157 5 6 6.0 66
Expandable 8-Input MC2011 MC2111 9 1 11 22
NAND Gate MC2061 MC2161 9 6
Expandable 3-Wide 3-Input MC2012 MC2112 9 11 6.0 39
AND-OR-INVERT Gate MC2062 MC2162 5 6 3
Expandable Dual 2-Wide 2-Input MC2013 MC2113 9 1M1 7.0 58
AND-OR-INVERT Gate MC2063 MC2163 5 6 :
Quad 2-input Lamp/ — - il -
Line Driver MC2065 MC2165 — — 20 105
MC2016 MC2116 5 9
. 132
Hex Inverter MGC2066 MC2166 5 9 6.0 3
Dual J-K Flip-Flop MC2023 MC2123 9 1 -
(separate clock) MC2073 MC2173 5 6 f=70MHz 110
Dual J-K Flip-Flop MC2024 MC2124 9 1 =
(common clock) MC2074 MC2174 5 6 f=70MHz 110
o MC2025 MC2125 ) 1 -
AND J-K Flip-Flop MG2075 MG2175 5 6 =50 MHz 50
. . MC2026 MC2126 9 1 -
OR J-K Flip-Flop MG2076 MG2176 5 6 f=50MHz 60
e Fro. MC2028 MC2128 9 1 _
OR J-K Flip-Flop MG2078 MG2178 5 6 f =35 MHz 60

F suffix denotes Flat Package, L denotes Dual In-Line Ceramic Package, P denotes Plastic Package,
(i.e., MC2000F = Flat Package, MC2100L = Dual In-Line Ceramic, MC2000P = Plastic Package.)

request to:

Individual data sheets for this series of TTL devices are available.
Technical Information Center, Motorola Semiconductor Products, Inc., P.O. Box 20924,
Phoenix, Arizona 85036.

To obtain copies, send your

\




Mlﬁ'ﬁ& [H] LOGIC DIAGRAMS

Numbers at ends of terminals represent pin numbers.
Numbers in parenthesis indicate input loading factor.

Veg = Pin 4, Gnd = Pin

For output loading capability, see Functions and Characteristics table.

— GATES

MC2000/MC2050
MC2100/MC2150
Expandable 2-Wide 4-input
AND-OR-INVERT Gate

(1) 14
(1) 1
(1) 2
(1) 3
(1) 5
(1) 6
(1 7
(1) 8
Emitter 13
Coll 9

12=(14+1¢2¢3)+ (5 6+ 7¢8)+(Expander)

tpd = 7.0 ns typ
Pp = 27 mW typ/pkg

MC2001/MC2051
MC2101/MC2151
Quad 2-Input NAND Gate

(1) ‘I:[D':)_3 s
1) 2

M s

) ej:>°_7

8

M 9j___>°_”

(M2

(1)13—_—-D°_M

tpd = 6.0 ns typ
Pp =88 mW typ/pkg

MC2003/MC2053
MC2103/MC2153
Dual 4-Input NAND Gate

(1) 13
o %30—12 o EEREE]
(1)
)
=

)
(1)
(1)

ONOOOWN=

tpd = 6.0 ns typ
Pp = 44 mW typ/pkg

1

MC2004/MC2054

MC2104/MC2154
Expandable 4-Wide 2-2-2-3 Input

AND-OR-INVERT Gate
(1) 14

(1)
1)
(1)
(1)
(1)
i
H
Emitter 13
Collector 12

oy O O W N =

=(14 1) +(2¢3)+(5+6) + (7 8+ 9) +(Expander)

tpd = 7.0 ns typ
Pp = 36 mW typ/pkg

MC2005/MC2055
MC2105/MC2155
8-Input NAND Gate

WONOCIWN =
-
N

-

12=19%2+3¢5¢6¢7+913

tpd = 8.0 ns typ
Pp = 22 mW typ/pkg

MC2007/MC2057
MC2107/MC2157
Triple 3-Input NAND Gate

232 333 333
WN= ONe WN=

Py

RN

5=1e2e3

tpd = 6.0 ns typ
Pp = 66 mW typ/pkg




LOGIC DIAGRAMS (continued)

— GATES (continued)
MC2011/MC2061 MC2012/MC2062 MC2013/MC2063
MC2111/MC2161 MC2112/MC2162 MC2113/MC2163
Expandable 8-1nput Expandable 3-Wide 3-Input Expandable Dual 2-Wide 2-Input
NAND Gate AND-OR-INVERT Gate AND-OR-INVERT Gate
) ' (1) 14
1) 14 312 2 (1) 1
1) 1 1 3 13
E}f 3 1 5 (1) 2
n 5 12 H $ 2 M 3
1E 6 LA
il g H o s
Co||e8c€3$ 13 Collector 13 (m e 12
Emitter 14 (1) 9
(1) 11
12=102e3e5¢G6e7e8 ¢14 ¢Exp Emitter 7
Collector 8
12=(142¢3)+(5¢607) + (829 *11) + Exp .
13=(1+14) +(2+3)
12=(5+ 6) + (911) + (Expander)
tog =11 nstyp tpg = 6.0 ns typ tpd = 7.0 ns typ
Pp =22 mW typ/pkg Pp = 39 mW typ/pkg Pp = 568 mW typ/pkg

—EXPANDERS —DRIVER —INVERTER

MC2002/MC2052 MC2165/MC2065 MC2016/MC2066
MC2102/MC2152 Quad 2-Input Lamp/Line MC2116/MC2166
4-Wide 3-2-2-3 Input Expander Driver Hex Inverter

for AND-OR-INVERT Gates

(1) 13
(1) 14
(1) 1
(1) 2 Emitter ;
(1 3 - m (1) 1—->o—2
1 5 A M 2 3
m 6 Collector 11 (1 s (1) 3—-—{ >o—5
HiF e 7 =
(1) 9 (1 8:D°_” (1) 6 7
(1 9
Pp = 28 mW typ/pkg (1 12@_14 (1) S——{>°‘——9
1) 13
MC2006/MC2056 m i [>D i
MC2106/MC2156
Dual 4-Input Expander for
3=Te2
AND-OR-INVERT Gates * (1»13——-’ So——14
(114 Collector 2=1
(1) 1 L
(1) 2 —313 tpd = 20 ns typ tpg = 6.0 ns typ
(1) 3 Emitter Pp =105 mW typ/pkg Pp = 132 mW typ/pkg
1 s Emittir
(1) 6 -39
(1 7 . O
(1 8 Collector

Pp = 14 mW typ/pkg




N\
N

~ FLIP-FLOPS

LOGIC DIAGRAMS (continued)

MC2025/MC2075, MC2125/MC2175 MC2023/MC2073 MC2024/MC2074
AND J-K Flip-Flop MC2123/MC2173 MC2124/MC2174
Dual J-K Flip-Flop Dual J-K Flip-Flop
(Separate Clock) (Common Clock)
(1.2) RESET 13—:‘!L
. .
(0.67) Kg 14 (*) SET 14——7 (*) SET M—J
(0.67) K> a 12
(0.67) Ky 2 (0.67) J 2— Q13 (0.67) J 2 Qf—13
(1.00) CLOCK 3 (1.00 Crock 3—-4
(0.67) H s ab—1n (0.67) K 1— at—12 (0.67) K 1 apr—12
(0.67) J2 6 (2.0) CLOCK 3
(0.67) J3 7 iy
12 SeT 8 (**) RESET 5
21.2 5RE§EJI 9
(0.67) J 66—y af—9 (0.67) J 6 ap—s
J K Qn |Qp4q (1.0) CLOCK 5—d
Py ° Py ° (0.67) K 7— af—11 (0.67) K 7 af—n
0 0 1 1 e e
o 1 o | o |JTditd2is * SeT s— 1 *) S Y
° 1 p o |K=KieKaeKg
1 0 0 1 T L T n )
1 0 1 7 n n = 5 n+1a MC2000 Series 5 n n 5 n-ﬂa MS‘21020 Series
1 1 o 1 — *1.15 e
1 1 1 o o | 0| Q| G of| o e a, 2.3
] 1 (] 1 MC2100 Series [¢] 1 4] 1 MC2100 Series
1 o K ] 1.2 1 ] hl [ *1.2
1 1} Gy | Qn : 1 11 8y | Qy [ **2.4
f =50 MHz typ f =70 MHz typ f =70 MHz typ
Pp =50 mW typ/pkg Pp =110 mW typ/pkg Pp =110 mW typ/pkg
MC2026/MC2076, MC2126/MC2176 MC2028/MC2078
OR J-K Flip-Flop MC2128/MC2178
OR J-K FLIP-FLOP
(1.2) RESET 13 y
(0.67 M3 13 f?g% IR
8:83) mM? 12 ’ 114
0.67) Ko 1 e 2 - “ ° "
(8:87) K? 2 (0.67) K2 2
(2.00) ELOCK 3 (2.0) cLock N
gg.g;; 4 2 {3:33) 3 3 .|
2 o 1 J Q— 11
(0.67; L, 7 (0.67) no7—
(0.67 L 8 T 5
SET (1.2)  SET 8 T
1.2 el
1.2 SET 9 (1.2) SET 9
1|92 | k1 | k2 [ 9KT | JK2 [Qpeq
3 L K M [ o, [an+
X X X X [ o | Q,
0 0 X X 0 0 X 1 X 0 o 1 1
1 X X X [} 1 X 0 X 1 o 1 0
X 1 x X 0 1 X 1 X 1 0 1 Q,
X X 0 [} 1 1 1 X 0 X 1 o 1
X X 1 X 1 0
0 X 1 X 1 o 0
X1 x | % ! 1 ° 1 X 1 X 1 o | a,
X = Don’t Care J=Jg0uy 0o (o] [+] [+] 1 1 Q,
L=Lyeiy X 1 0 0 1 1 1
K=KqeKg 1 X 0 0 1 1 1
M =M M3 0 0 X 1 1 1 ¢}
0 0 1 X 1 1 0
1 X 1 X 1 1 Qn,
X 1 X 1 1 1 Q,
f=50MHz typ X = Don’t Care f =35 MHz typ
Pp = 60 mW typ/pkg Pp = 60 mW typ/pkg




VIR

MC400 Series (0 to +75°C)
MC500 Series (-55 to +125°C)

MTTL integrated circuits comprise a family of transistor-transistor
logic designed for general purpose digital applications. The family has
a medium operating speed (20 MHz clock rate), good external noise
immunity, high fan out, and the capability of driving lines up to 600

INTEGRATED CIRCUITS

pF capacitance.

MAXIMUM RATINGS

VIR

P SUFFIX

PLASTIC PACKAGE

CASE 605
TO-116

Rating Value Unit
Supply Voltage — Continuous Vdc
MC500/550 Series +8.0
MC400/450 Series +7.0
Supply Operating Voltage Range 4.5 t0 6.0 Vdc
Input Voltage +5.5 Vdc
Output Voltage +5.5 Vde L SUFFIX
" o) CERAMIC PACKAGE
Operating Temperature Range [of CASE 632
MC500/550 Series ~55 to +125 TO-116
MC400/450 Series 0 to +75
Storage Temperature Range °c
Ceramic Package -65 to +150
Plastic Package -55 to +125
Maximum Junction Temperature °c
MC500/550 Series +175
MC400/450 Series +150
Thermal Resistance - Junction To Case (6 ¢) °c/mw
Ceramic Package 0.09
Plastic Package 0.15 F SUFFIX
° i . 5 CERAMIC FLAT PACKAGE
Thermal Resistance - Junction To Ambient (6 35) C/mw CASE 607
Ceramic Package 0.26
Plastic Package 0.30
FUNCTIONS AND CHARACTERISTICS (Ve =5.0V, T = 25°C)
Type@ Output
Loading Factor Propagation Power
Case Case Each Output Delay Dissipation
605, 607, 632 607, 632 MC400 | MC500 tpd mw
Function 0 to +75°C -55 to +125°C Series Series ns typ typ/pkg
Dual 4-Input NAND Gate MC400 MC500 12 15 10 30
MC450 MC550 6 7
Expandable 4-Wide 2-2-2-3-Input MC401 MC501 12 15 12 20 ‘Q
AND-OR-INVERT Gate MC451 MC551 6 7
8-Input NAND Gate MC402 MC502 12 15 12 15 \
MC452 MC552 6 7 [\
2-Wide 3-Input AND-OR-INVERT MC403 MC503 12 15 11 35
Gate with Gated Complement MC453 MC553 6 7
Expandable 3-Wide 3-Input MC404 MC504 12 15 12 25
AND-OR-INVERT Gate MC454 MC554 6 7
Expandable 2-Wide 4-input MC405 MC505 12 15 12 20
AND-OR-INVERT Gate MC455 MC555 6 7
Expandable 8-Input NAND Gate MC406 MC506 12 15 18 15
MC456 MC556 6 7
Line Driver MC407 MC507 12 15 25 @ 60
MC457 MC567 6 7 1000 pF Load
Quad 2-Input NAND Gate MC408 MC508 12 15 10 60
MC458 MC558 6 7
4-Wide 3-2-2-3 Input Expander MC409 MC509 12 15 _ _
for AND-OR-INVERT Gates MC459 MC559 6 7
Dual 4-Input Expander MC410 MC510 12 15 _ _
for AND-OR-INVERT Gates MC460 MC560 6 7
Dual 4-input Expander Mc4a11 MC511 12 15 _ _
for NAND Gates MC461 MC561 6 7

@F suffix denotes Flat Package, L suffix denotes dual in-line Ceramic Package, P suffix denotes dual in-line Plastic Package,

(i.e., MC401F = Flat Package, MC401L = Ceramic Package, MC401P - Plastic Package.)

(continued)

request to:
Phoenix, Arizona 85036.

Individual data sheets for this series of TTL devices are available. To obtain copies, send your
Technical Information Center, Motorola Semiconductor Products, Inc., P.O. Box 20924,




MFW[L D LOGIC DIAGRAMS

FUNCTIONS AND CHARACTERISTICS (continued)

TVPB@ Output
Loading Factor Propagation Power
Case Case Each Output Delay Dissipation
605, 607, 632 607, 632 MC400 | MC500 tpd mW
Function 0 to +75°C -55 to +125°C Series Series ns typ typ/pkg

Triple 3-Input NAND Gate MC412 MC512 12 15 ‘10 45

MC462 MC562 6 7
R-S Flip-Flop MC413 MC513 12 15 .

MC463 MC563 6 7 20/15 30
Gated R-S Flip-Flop MC414 MC514 12 15 .

McC464 MC564 6 7 20/7.5 30
AND J-K Flip-Flop MC415 MC515 12 15 .

MCa65 MC565 6 7 13/25 40
OR J-K Flip-Flop MC416 MC516 12 15 *

MCa66 MC566 6 7 13/25 50
Triple 2-Input MC419 MC519 - - 50/15* 54
Buss Driver MC469 MC569 - - |
Expandable Dual 2-Wide MC420 MC520 12 15 12 40
2-Input AND-OR-INVERT Gate MC470 MC570 6 7
AC Coupled R-S Flip-Flop mca21 MC521 12 15 18 30

MC4a71 MC571 6 7
Dual Type D Flip-Flop MC422 MC522 12 15 16 84

MCca72 MC572 6 7
Dual J-K Flip-Flop Mc423 MC523 13 16 10/12* 110
(separate clock) MCa73 MC573 7 8
Dual J-K Flip-Flop MCa24 MC524 13 16 10/12° 110
(common clock) mMca74 MC574 7 8
Dual 3-Input Pulse MCa26 MC526 13 16 15 60
Shaper/Delay AND Gate MC476 MC576 7 8
OR Expandable Dual Mca27 MC527 12 15 10 38
4-input AND Gate MC477 MC577 6 7
Dual 2-Wide 2-3 Input MC428 MC528 - - _ 15
OR Expander mca78 MC578 - -

MC429 MC529 12 15
Hex Inverter MC479 MC579 6 7 10 90

@ F suffix denotes Flat Package, L suffix denotes dual in-line Ceramic Package, P suffix denotes dual in-line Plastic Pack age,
(i.e., MC401F = Flat Package, MC401L = Ceramic Package, MC401P - Plastic Package.)

“thd+/tpd-

—DRIVERS

MC407/MC457
MC507/MC557
Dual 4-Input
Line Driver

-

ONOO WN=W
- -
- N

33355 3333

o0l addl

12=1¢2e¢3 13

oy = 25 ns typ
@ 1000 pF Load
Pp = 60 mW typ/pkg

MC419/MC469
MC519/MC569
Triple 2-lnput Buss Driver

(1) 2 ié 5k
a3 !
M s 5 k
a
M 6 7 8
(1) 12 5k 573
" 1:,‘:'Do—u 9 123

Propagation Delay Time (using 5.0 k ohm pullup resistor):

tpod+ = 50 ns typ
tpd- =15 ns typ
Pp = 54 mW typ/pkg




LOGIC DIAGRAMS (continued)

Numbers at ends of terminals represent pin numbers.
Numbers in parenthesis indicate input loading factor.
For output loading capability, see Functions and Characteristics Table. Vcc = Pin 4, Gnd = Pin 10.

— GATES

MC400/MC450
MC500/MC550

-

ONOO WN=W

12

11

NENaNE N aNaNaN

B

tpd = 10 ns typ
Pp = 30 mW typ/pkg

Dual 4-Input NAND Gate

12=123 13

MC402/MC452
MC502/MC552
8-Input NAND Gate

tpd = 12 ns typ
Pp = 15 mW typ/pkg

M1
1) 2

1 8

a8 12
m 7

1 9

(1) 13
12=1223+*5e6¢+7+9 13

MC401/MC451
MC501/MC551
Expandable 4-Wide 2-2-2-3 Input
AND-OR-INVERT Gate

(1) 14
(1)
(1)
(1)
(1)
(1)
4
)

Emitter 13
Collector 12

VN O O W N =

5

11=(1421) + (2¢3) + (56) + (728°9)+. ..

thg = 12 ns typ
Pp = 30 mW typ/pkg

MC403/MC4563
MC503/MC553
2-Wide 3-Input AND-OR-INVERT
Gate with Gated Complement

333 333
-
NOG WN= S
_.i -
- Y]

12=11+13 14
1M =(1+2+3) + (5°6+7)

tog = 11 nstyp
Pp = 35 mW typ/pkg

MC404/MC454
MC504/MC554

=00 NOO WN=

-

Collector 13

Expandable 3-Wide 3-Input
AND-OR-INVERT Gate

Emitter 14

12

tpd = 12 ns typ
Pp = 25 mW typ/pkg

12 = (102e3) +(5067) +(8¢9011)+ ..

MC405/MC455
MC505/MC555
Expandable 2-Wide 4-Input
AND-OR-INVERT Gate

(1) 14

{1) 1

1) 2

(1) 3

12]

(1) 5

(1) 6

(1) 7

(1) 8
Emitter 13
Collector 9

12=(14 ¢ 1 «+2 «3)+ (56 «7 »8)+...

tpd = 12 ns typ
Pp = 20 mW typ/pkg

MC406/MC456
MC506/MC556
Expandable 8-Input NAND Gate

51)14
1) 1
i
1) & 12
ar 2
1) 7
(1) 8
Base 9
Collector 13
12=1 3 5 «7 8 «14 « ..

tpg = 18 ns typ
Pp = 15 mW typ/pkg

tpg = 10 ns typ
Pp = 60 mW typ/pkg

MC408/MC458
MC508/MC558
Quad 2-Input NAND Gate
(1) 1
1 2 3
(1) s
1 6 7
11
(1) 9
(1) 12——_D°_
14
(1) 13
3=Te2

' MC412/MC462
MC512/MC562
Triple 3-Input NAND Gate

1) 2 5
(1) 3
i =
(1) 8
(1) 11
§1g12 14
1) 13

5=7e2e3

tpg = 10 ns typ
Pp = 45 mW typ/pkg

MC420/MC470
MC520/MC570
Expandable Dual 2-Wide 2-Input
AND-OR-INVERT Gate

(1) 14
(1) 1
(1 2
(1) 3

¥

13={1 18+ (2 - 3)
1 s
(1) 6
(1) 9
Mmn

Emitter 7
Collector 8

by

12=(5 - B8) + (9
tpd = 12 ns typ
Pp = 40 mW typ/pkg

1)+ ...

(continued)

N



LOGIC DIAGRAMS (continued)

~— GATES (continued)

MC426/MC476
MC526/MC576
Dual 3-Input
Pulse Shaper/Delay AND Gate

RESISTOR 3
BASE 2

I i
(1; 14
I

1

1) 9 !
RESISTOR 5
BASE 6

tpd = 15 ns typ
Pp = 60 mW typ/pkg

12=1+13 « 14

MC427/MC477
MC527/MC577
OR Expandable Dual
4-Input AND Gate

3
3 12
a

1

-

M
3353
oNoOo

9
12=102¢3¢14 + .-~

tpg = 10 ns typ
Pp = 38 mW typ/pkg

—EXPANDERS

—INVERTER

MC409/MC459
MC509/MC559
4-Wide 3-2-2-3- Input Expander
for AND-OR-INVERT Gates

MC410/MC460
MC510/MC560
Dual 4-Input Expander
for AND-OR-INVERT Gates

z‘” :3 Collector
(1) 1 (1) 14 N
2 Emitter 1; 2‘1‘{ gB—k'lg
(1) 3 - Emitter
(1) s -\ Emitter
M e Collector 11 m 3 No
a7 i A
(1) 8
(1) 9 Collector
MC411/MC461 MC428/MC478
MC511/MC561 MC528/MC578
Dual 4-Input Expander Dual 2-Wide 2-3 Input
for NAND Gates OR Expander
Collector (s 12
pET | \
(1) 1 -
13 -3 (1 2
Base (1 3
= (1 5
e | 3
1 Ay \
Collector (1) 8 -
9

MC429/MC479
MC529/MC579
Hex Inverter

(1) 1—{>o—-2=?
(1 3—%—5
@ G—DO—?
™ s—Do—g
(1)11—DO—12
(1 13—»—14

tpd = 10 ns typ
Pp =90 mW typ/pkg




LOGIC DIAGRAMS (continued)

—FLIP-FLOPS

MC413/MC463
MC513/MC563
R-S Flip-Flop

(1)
(1)
(1)
(1)

(1)
(1)
(1)
(1

MC414/MC464
MC514/MC564
Gated R-S Flip-Flop

R S | Q41 I Gn+1
o 0 Not allowed
(o] 1 0o 1

1 0 1 0

1 1 Q, Q,

Where R= R1 . R2. R3
$=-51.82.83

t+ = 15 ns typ
t- =20 ns typ
Pp =30 mW typ/pkg

Rc Sc an+1
o] o] Qn
0 1 1
1 0o o
1 1 Indeterminate

Where R¢c =6.7.9
Sc=1.2.14

t+=7.5 ns typ
t-=20ns typ
Pp = 30 mW typ/pkg

MC415/MC465
MC515/MC565
AND J-K Flip-Flop

(1) RESET 13-——ﬂ
1

I
1) K1 2 120
(1.5) CLOCK 3
1) J1 5
31) 32 6 -1
1) 3 7
(1) SET 8——? |
(1)PRESET 9
J K Qn |Qn+1
o o 0 0
o 0 1 1
o 1 0 o
o 1 1 0
1 0 0 1
1 o 1 1
1 1 0 1
1 1 1 0

Where J= J1. J2. 43
K=K1.K2.K3
tod- = 25 ns typ
tod+ = 13 ns typ
Pp = 40 mW typ/pkg

i e
IS
(3)CLOCK
R

I

(1) SET

MC416/MC466
MC516/MC566
OR J-K Flip-Flop

J L K M | Q, | Qn+1
0 0 X x 0 0
1 X X x 0 1
X 1 X X 0 1
x x 0 4 1 1
X X 1 X 1 0
X X X 1 1 0

tpd- = 25 ns typ
todg+ = 13 nstyp
Pp = 50 mW typ/pkg

X = Don’t Care
Where J=J1.J2

L=1L1.L2
K= K1.K2
M=M1.M2

(continued)




LOGIC DIAGRAMS (continued)

— FLIP-FLOPS (continued)

MC421/MC471
MC521/MC571

AC Coupled R-S Flip-Flop

Rp (1) ——
13 5 R aQn+1
— Not
(M Rc 2 12 @ 0 % | Altowed
()CR3 o 1 1
1 ¢} o
1 aQn
Where: Sc » Cg =§
= Fc Cr-F
(1) 5
?_s —_) 1 Q
[&)] 5c 6
9 f=10 MHz typ
56 ™) Pp = 30 mW typ/pkg
MC422/MC472 MC423/MC473 MC424/MCA474
MC522/MC572 MC523/MC573 MC524/MC574
Dual Type D Flip-Flop Dual J-K Flip-Flop Dual J-K Flip-Flop
(Separate Clock) (Common Clock)
(+) SET M—zl) (+) SET Mﬁ
(2) SET 14
(1) J 2 QpF—13 (&)} b 22— QpF—13
moe2 Q13 | (1.5) ELOCR 3—0 —
, (2) cLock 1 a—12 (n Ko 1— aF—12| (1 K1 gr—12
// (3) RESET 3 (3) CLOCK 3—¢
(++) RESET 55—
/ (2) SET 8
/
Y D 6 o—-9 el J e afl—s | J 6 al—e
(2) CLOCK 7 oF—11 (1.5) CLOCK 5——(d Lq
(1) K 7 — apb—11 (1) K 7— ar—11
(3) RESET 5
@ s a1 = S |
th th+1 th tn+1
t the J K] al a J K| a _a
D Q Q o o Q, G, 0 o Qn Qn
o 1 o 1 4] 1 o 1
? ? ; 1 0 1 o 1 0 K o
1 1 g, | an 1 1 8, | an
*MC424, MC474 = 1.7
MC423. MCAT3 = 1.7 *MC524, MC574 = 1.8
MCE23 MC573 _ 18 **MC424, MC474 = 3.4
523, -t **MC524, MC574 = 3.6
f = 30 MHz typ f =45 MHz typ f =45 MHz typ
Pp=84 mW typ/pkg Pp = 110 mW typ/pkg Pp = 110 mW typ/pkg




IVITRTi®

MCBC5400 Series (-55 to +125°C)
MCB5400F Series (-55 to +125°C)

MCBC5400/MCB5400F series integrated circuits comprise a family
of transistor-transistor logic designed for general purpose digital
applications. - The family has a medium operating speed (15-30 MHz
clock rate), good external noise immunity, high fan out, and the cap-
ability of driving capacitive loads of up to 600 pF.

This series is produced using beam lead sealed junction technology.

BEAM LEAD INTEGRATED CIRCUITS

F SUFFIX
CERAMIC PACKAGE
CASE 651

These devices are particularly useful in highly reliable systems using nnnan
hybrid beam lead assembly techniques or standard flat package assem- BEAM LEAD CHIP
bly techniques. O - (14 Lead)
i |
m .
T « (actual size)
nnnn
MAXIMUM RATINGS M
Rating Value Unit O BEAM LEAD CHIP
1 (16 Lead)
Power Supply Voltage 7.0 Vdc O
Input Voltage 5.5 Vdc = D
Operating Temperature Range -55 to +125 oc O ml
- = (actual size)
Storage Temperature Range — Ceramic -65 to +150 oc OO
FUNCTIONS AND CHARACTERISTICS (V¢ =5.0 V, Tp = 25°C)
Type Output Propagation Power
Loading Delay Dissipation
Chip Case 651 Factor tpd mW
Function -55° to +125°C -559° to +125°C Each Output ns typ typ/pkg
Quad 2-Input NAND Gate MCBC5400 MCB5400F 10 13 40
Quad 2-Input NAND Gate
(Open Collector Output) MCBC5401 MCB5401F 10 35 40
Quad 2-Input NOR Gate MCBC5402 MCB5402F 10 13 48
Triple 3-input NAND Gate MCBC5410 MCB5410F 10 13 30
8-Input NAND Gate MCBC5430 MCB5430F 10 10 10
Dual 4-Input NAND Buffer MCBC5440 MCB5440F 30 13 50
Expandable 4-Wide 2-Input
AND-OR-INVERT Gate MCBC5453 MCB5453F 10 13 22
4-Wide 2-Input AND-OR-INVERT Gate MCBC5454 MCB5454F 10 13 22
Dual 4-Input Expander for _
AND-OR-INVERT Gate MCBC5460 MCB5460F 5.0 8.0
J-K Flip-Flop MCBC5472 MCB5472F 10 30 40




WL

MCBC5400/MCB5400F
SERIES LOGIC DIAGRAMS

Numbers at ends of terminals represent flat package pin numbers.
Beam numbers are the same unless otherwise noted. Numbers in
parenthesis indicate loading.

Vcc = Pin 4, Gnd = Pin 11 unless otherwise noted.

~GATES

MCBC5400/MCB5400F
Quad 2-Input NAND Gate

MCBC5401/MCB5401F
Quad 2-Input NAND Gate

MCBC5402/MCB5402F
Quad 2-Input NOR Gate

Numbers in brackets denotes beam number.

12=2e3e50607 809 ¢10

tod = 10 ns typ
Pp =10 mW typ/pkg

Collector 12

=(3e5)+(6e7)+(809) +
(13 ¢ 14) + (Expanders)

tpd = 13 ns typ
Pp =22 mW typ/pkg

m 1 1) 1 1
jDo—v (10 :Do— (o (mm (3l (10
M 2 1) 2 (1) (21 2
(1) 6 (1) 6
:Do— (10) (10) @) tel 6 (51 (10)
(1) 7 () 7 (1) (71 7
(1) (1)
:Do— (10 (10 (rol {e) (10)
(1) 10 (1) 10 (1)[11]10
(1) 12 1) 12 13]12
:Do‘mno) ( 14 (10) (3l 14 [151(10)
(1) 13 (1) 13 (1) [14] 13
3=Te2 3=Te2 3=1+2
tod = 13 ns typ tpd = 35 ns typ tpd = 13 ns typ
Pp = 40 mW typ/pkg Pp = 40 mW typ/pkg Pp =48 mW typ/pkg
MCBC5430/MCB5430F MCBC5453/MCB5453F MCBC5454/MCB5454F
8-Input NAND Gate Expandable 4-Wide 2-Input 4-Wide 2-input
AND-OR-INVERT Gate AND-OR-INVERT Gate
2 (1) 3
3 (1) s (1) 3
5 (1) 6 (1) s
(1) e
6 ) 7
12 12(10) | (1) 7
7 1) 8 12(10)
8 (1) 9 (8
9 (1) 13 e
10 (1) 14 (1) 13
Emitter 11 (4

=(3¢5)+1(6e7)+(8e9) +(1314)

tod = 13 ns typ
Pp = 22 mW typ/pkg




—BUFFER

LOGIC DIAGRAMS (continued)

—EXPANDER

MCBC5440/MCB5440F
Dual 4-Input NAND Buffer

(1 1
::;3%30—2 (30)
14
(1) 6
f:; ;g:)o—m(ao)
I

2=1¢12¢1314

tpd = 13 ns typ
Pp =50 mW typ/pkg

MCBC5460/MCB5460F
Dual 4-Input Expander
for AND-OR-INVERT Gates

Collector

N2
——¥%

Emitter

NOoO oW

Emitter
14

8
s N N
10 ——-%13
12

Collector

A maximum of 4 expanders may be connected to
the MC5450F or MC5453F/MCB5453F.

— FLIP-FLOP

MCBC5472/MCB5472F
J-K Flip-Flop

Numbers in brackets denotes beam number.

(2) [3] SET 3—ﬁ
{H fof 33

1) [10] J3 9 al—-121131(10)
(2) [2) CTOCK 2

m[m K114 af—10(111(10)
(1) [14] K313

(2) (5] RESET 5————j

th th+1
J K Q
0 o | o,
0 1 0
1 o | 1
1 1| @,

J= J1e J2e 43
K= K1leK2e¢K3

f=15 MHz
Pp = 40 mW typ/pkg







MCE54H00 / MCE74H0O0 SERIES
MI,:ITEIT& INTEGRATED CIRCUITS MWFE
MCE54H00 Series (-55 to +125°C)
MCE74H00 Series (0 to +70°C)

\LLTRICH,
S

The Dielectrically Isolated Integrated Circuit (DIIC) MTTL family
is designed specifically for use in military and space applications that
require a high degree of reliability under severe radiation environ-
ments and post irradiation operation. The MTTL DIIC family utilizes
nichrome resistors, post metalization passivation, monometallic inter-
connections, and very small high frequency transistor structures to
enhance the radiation resistant qualities of this line. Dielectrically
Isolated MTTL has the same electrical characteristics and pin con- CEHAQAA‘S:EP gngGE
figurations as the conventional MTTL 54H/74H family which make TO-86
them interchangeable. This feature eliminates the need for redesigning
existing equipment to gain radiation-resistance, and allows the design
engineer to utilize a familiar logic type for new systems.

F SUFFIX

FUNCTIONS AND CHARACTERISTICS (vcc =5.0 V, Tp = 25°C)

Output Propa-
Type Loading gation Power
Case 607 Factor Delay Dissipation
Each tod mW
Function -55 to +125°C 0 to +70°C Output ns typ typ/pkg

Quad 2-input NAND Gate MCE54H00 MCE74H00 10 6.0 80
Quad 2-Input NAND Gate (Open Collector Output MCES54HO01 MCE74H01 10 8.0 80
Hex Inverter MCES54H04 MCE74H04 10 6.0 120
Triple 3-Input NAND Gate MCES54H10 MCE74H10 10 6.0 60
Dual 4-Input NAND Gate MCES4H20 MCE74H20 10 6.0 40
11-Input NAND Gate ] MCES54H31 MCE74H31 10 9.0 20
Dual 4-Input NAND Power Gate MCES54H40 MCE74H40 30 6.0 80
Dual 2-Wide 2-input AND-OR-INVERT Gate MCE54H51 MCE74H51 10 6.0 58
4-Wide 2-Input AND-OR-INVERT Gate MCE54HG4A MCE74H54A 10 6.0 40
Dual 2-Wide 2-3-Input AND-OR-INVERT Gate MCE54H56 MCE 74H56 10 6.0 58
4-Wide 3-3-2-3-Input AND-OR-INVERT Gate MCE54H57 MCE74H57 10 6.0 40
J-K Flip-Flop MCES54H72 MCE74H72 10 16 70
Dual J-K Flip-Flop MCEB4H73 MCE74H73 10 15 140
Dual Type D Flip-Flop MCE54H79 MCE74H79 10 16 140
Binary To One-Of-Eight Line Decoder MCE54H 146 MCE74H146 10 - 130

Individual data sheets for this series of TTL devices are available. To obtain copies, send your
request to: Technical Information Center, Motorola Semiconductor Products, Inc., P.O. Box 20924,
Phoenix, Arizona 85036.




I]ﬂ'ﬁ'ﬁ' MCE54H00 / MCE74H00
SERIES LOGIC DIAGRAMS

_Flat Package: Vg = Pin 4, Gnd = Pin 11.

—GATES

MCES54H00/MCE74H00 MCES54H01/MCE74H01
Quad 2-Input NAND Gate Quad 2-input NAND Gate
(Open Collector Qutput)

MCES54H10/MCE74H10
Triple 3-Input NAND Gate

Pp =40 mW typ/pkg Pp =58 mW typ/pkg

1 m m
3 (10)
(1 2:l:>°_ W 2 3 (10) (1 2 3 (10)
(1) 6 (1) 6 (1)14
5 (10)
(1) 7:D°_ (1 7 s (1o are
M e e (o e 7 s (10)
1
(11 10 (m 1o:l:>°_° (10 8
(1) 12 14 (10) (1) 12 (9
(1) 13 (1) 13 14 (10) (1)10 13 (10)
(112
3=1+2 3=1e2 12=12¢13
tod = 6.0 ns typ tod = 8.0 ns typ tpd = 6.0 ns typ
Pp = 80 mW typ/pkg Pp =80 mW typ/pkg Pp =60 mW typ/pkg
MCES54H20/MCE74H20 MCE54H31/MCE74H31 MCES54H51/MCE74H51
Dual 4-input NAND Gate 11-Input NAND Gate Dual 2-Wide 2-tnput
M 1 AND-OR-INVERT Gate
1 (1) 2 R
:”12 () 3 :” .
1) 1)
2 (10 (1 5 12 (10)
13 1)13
:1) ) 6 L ( )14
1 —L___ 1
o 7——L—,__ Pl
(1) 8 .
(1 7 [ (1 7
) s 10 (10) (1) 9 10 (10)
(1o (m s
(e (13— e
6=T+2:4°5 (mia 8={gs10) + (13+ 1)
8=T+2+3°4°5+6+11°12
tod = 6.0 ns typ thd = 9.0 ns typ tpd = 6.0 ns typ
Pp =40 mW typ/pkg Pp =20 mW typ/pkg Pp =58 mW typ/pkg
MCE54H54A/MCE74H54A ) MCES54H56/MCE74H56 MCE54H57/MCE74H57
4-Wide 2-Input Dual 2-Wide 2-3-Input 4-Wide 3-3-2-3-Input
AND-OR-INVERT Gate AND-OR-INVERT Gate AND-OR-INVERT Gate
(1) 1
(1) 1
(M 3 . (1)13’:—53—
1 s (114
6 :::13 12 (10 |0 2
7 12 (10)} (114 o
(1) &
8 12 (10)
(n 9 (1 s (1) 6
m13 (1 e 7
(1) 14 (7 10 (10)
(1 8 (8
(1 9 (e
(110
12=(3e5)+(6+7) +(8¢9) + (13 14)
12=T%2:3) % (13+1d) 12=(1+13¢14)+(2e3e5)
+(6e7)+(8¢9¢10)
tpd =6.0 ns typ tpd =6.0 ns typ tod = 6.0 ns typ

Pp =40 mW typ/pkg




LOGIC DIAGRAMS (continued)

Numbers at ends of terminals represent pin numbers for devices in the flat package.

Numbers in parenthesis indicate loading.

—POWER GATE

—FLIP-FLOPS

MCES54H40/MCE74H40
Dual 4-Input NAND Buffer

(2) 1
(2) 12
(2) 13
(2) 14
(2) 6
(2)
(2)
(2)

2 (30)

10(30)

© w0 N

2=1¢12¢13¢14

tpd = 6.0 ns typ
Pp =80 mW typ/pkg

—INVERTER

MCE54H04/MCE74H04
Hex Inverter

(1) 1———{>o——14(10)
(1) 3—D0—2 (10)
(1) 5———-{>o—-6 (10)
(1) 7——{>o—8 (10)
(1) 9—D0———10(10)
(1)13—Do—12 (10)

tod = 6.0 ns typ
Pp = 120 mW typ/pkg

MCE54H72/MCE74H72
J-K Flip-Flop

(2) SET 3_——L
1; J17

J2 8
1) J3 9 Q—12(10)
(2) €TCOCK 2
(1) K114 Qf—
o R Qr—10(10)
(1) K313
(2) RESET 5—4

f =30 MHz

Pp =70 mW typ/pkg

th th+1
J K Q
0 o | an
o 1 (o)
1 o] _1
1 1| @,

J=J1eJ2J3
K=K1eK2eK3

MCES54H73/MCE74H73
Dual J-K Flip-Flop

Pp = 140 mW typ/pkg

(&)} J 14— Q=12 (10)
(2) CLOCK 1—q
~ t t
(1) Kk 3— a}l-13010 5 n < "(;1
(2) RESET 2_? 5 o o
(1 s 7~ al-9 (0 0 1 o
JER— 1 ¢} 1
(2) CLOCK s5—d f 1 a3,
(&)} K 10— a—8 (10)
(2) RESET 6J
f =30 MHz
Pp = 140 mW typ/pkg
MCE54H79/MCE74H79
Dual Type D Flip-Flop
(22 SET 8
(n D 6 9 (10)
(2 cLock 7 10 (10) olan| ant1
(3) RESET 9 ol o0 o
— 0] 1 o]
(2) SET 14 2 1ol 1
(1 D 2 13 (10) 11 1
qntl=pn
(2) CLOCK 1 12 (10)
(2) RESET 3
f =35 MHz




LOGIC DIAGRAMS (continued)

—DECODER

MCES54H146/MCE74H 146
Binary to 1-of-8 Line Decoder

Enable

(1 7o—{><>

Felelele

tpd = 14 ns typ

Pp = 130 mW typ/pkg

10 Q7 (10)

9 Q6 (10)

8 Q5 (10)

12Q4 (10)

13 Q3(10)

14 Q2 (10)

1 Q1(10)

2 Qo (10)




IVITHT (. MEMORIES IVIITATI

INTEGRATED CIRCUITS

MTTL integrated circuit memories comprise a growing family of
memories designed for direct general purpose memory applications

X . . . A . P SUFFIX
in transistor-transistor logic systems. The family consists of both PLASTIC PACKAGE
read-only memories (ROMs) for look-up tables, microprograms, or C_If«gi?gt?

code conversion, and read-write random access memories (RAMs) for
scratch pad or cache applications. The family has medium operating
speed, good external noise immunity and high fanout.

F SUFFIX
CERAMIC PACKAGE
CASE 607
TO-86
P SUFFIX L SUFFIX L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 612 CASE 620 CASE 632
TO-116
L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 638 CASE 648
FUNCTIONS AND CHARACTERISTICS (Vg =5.0V, Tp = 25°C)
Output Propagation Power
Current Sinking Delay Dissipation
Type @ Type @ Capability tod Pp
Function -55t0+125°C| Case 0 to +75°C Case oL inmA ns typ mW typ/pkg
16-Bit Scratch Pad Memory Cell MC4304F,L 607,632 | MC4004F,L,P | 607,632,605 40 Write mode: 25 250

Sense mode: 156
Write mode: 26

(16 One-Bit Words)
16-Bit Scratch Pad Memory Cell

(Open Collector)

(16 One-Bit Words) MC4305F,L 607,632 | MC4005F,L,P 607,632,605 20 Sense mode: 15 250
0 to +70°C
2 ) 40 ; .
16-Bit Scratch Pad Memory Cell MCB484L 620 - - m ;Nnte moge: fg 250
With Gated Inputs —_—— _ ° |Sense mode:
- - MC7484L P 620,612 20

(16 One-Bit Words)

256-Bit Read Only Memory _ _ ) 12 (Open Collector)] Address Time
(32 Eight-Bit Words) McMma4002LP 620,648 10(Pullup Resistors) <50 ns 350

64-Bit Random Access M v — — MCM4°64‘;‘ (] 15 Access Time & mW/bit
(16 Four-Bit Words) 0 to +85°C <60ns m
— l — MCM4064AL 638

@ F suffix denotes ceramic flat package, L suffix denotes ceramic dual in-line package, P suffix denotes plastic dual in-line packége.




MTJHFU: LOGIC FUNCTIONS

— MEMORIES

MC4004, MC4005, MC4304, MC4305
16-Bit Scratch Pad Memory Cell

<p—ow
<—0®

-p—0u

6
Y2

Y 3 Ya
3o0—Xx1 Sty |—012
20—{x2
1 0—x3

14 o——x4 Sugr F—011

Wierqre Weger

130——

Vee =Pin 4
Gnd = Pin 10

thd® Write Mode = 25 ns typ
Read Mode = 15 ns typ
Pp =250 mW typ/pkg

MC5484, MC7484
16-Bit Scratch Pad Memory Cell With Gated Inputs

4 0——x1 Suqo f—012
3 0—{x2
2 0——{x3
10—x4 Sugr f—o011
Wi Wegee

15
16

10
1

Vee =Pin 6
Gnd = Pin 12

tpd: Write Mode = 25 ns typ
Read Mode = 15 ns typ
Pp =250 mW typ/pkg

MCMA4002
256-Bit Read Only Memory

15 O—-d Enable BO —o0 1
B1}—o 2

B2 03
11 0—A1 g3 o4

10 0—— A0

120—{A2 B4—05
B5—0 6
86 —o0 7
140— A4 B7—009

13 O—— A3

Vcc =Pin 16
Gnd =Pin 8

MCM4064A, MCM4064
64-Bit Random Access Memory

Chip Enable 2 O0—(Q CE

Write Enable 3 0—Q WE B1P—0 5 DataOut1

Address0 1 o—— AO
Address 1 15 0—— A1
Address 2 14 0— A2
Address 3 13 O—— A3
Datain1 4 0— D1 B3P—O09 DataOut3

Dataln2 6 O—— D2
Datain 3 10 0— D3 B4p—o011 Data Out 4
Datain 4 12 O— D4

B20—0 7 Data Out 2

Vee =Pin 16
Gnd =Pin 8
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MC3100/MC3000 SERIES




WTTL 1

MC3100/3000 SERIES

INTEGRATED CIRCUITS

INDEX

General Information

MC3100, MC3000
MC3101, MC3001
MC3102, MC3002
MC3103, MC3003
MC3104, MC3004
MC3105, MC3005
MC3106, MC3006
MC3107, MC3007
MC3108, MC3008
MC3109, MC3009
MC3110, MC3010
MC3111, MC3011
MC3112, MC3012
MC3115, MC3015
MC3116, MC3016
MC3118, MC3018
MC3119, MC3019
MC3120, MC3020
MC3121, MC3021
MC3122, MC3022
MC3123, MC3023
MC3124, MC3024
MC3125, MC3025
MC3126, MC3026
MC3128, MC3028
MC3129, MC3029
MC3130, MC3030
MC3131, MC3031
MC3132, MC3032
MC3133, MC3033
MC3134, MC3034
MC3150, MC3050
MC3151, MC3051
MC3152, MC3052
MC3153, MC3053
MC3154, MC3054
MC3155, MC3055

- 'MC3160, MC3060

MC3161, MC3061
MC3162, MC3062
MC3163, MC3063

Introduction
Typical Characteristics
NAND Gates
AND Gates
Open Collector Gates
AND-OR-INVERT Gates
Expander and Expander Nodes
NOR Gates
OR Gates
Power Gates
Line Drivers
Operating Characteristics of Flip-Flops
Breadboarding Suggestions
Power and Ground Distribution
Bypassing
Power Dissipation
Unused Inputs and Unused Gates
Definitions
Maximum Ratings
Packaging

DEVICE SPECIFICATIONS

Quad 2-Input NAND Gate

Quad 2-Input AND Gate

Quad 2-Input NOR Gate

Quad 2-Input OR Gate

Quad 2-Input NAND Gate (Open Collector)

Triple 3-Input NAND Gate

Triple 3-Input AND Gate

Triple 3-Input NAND Gate (Open Collector)

Hex Inverter

Hex Inverter

Dual 4-Input NAND Gate

Dual 4-Input AND Gate

Dual 4-input NAND Gate (Open Coliector)

8-Input NAND Gate

8-Input NAND Gate

4-Wide 3-2-2-3 Input Expander For AND-OR-INVERT Gates
Triple 3-Input Expander For AND-OR Gates

Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gate
Quad 2-Input Exclusive OR Gate

Quad 2-Input Exclusive NOR Gate

Dual 2-Wide 2-1nput AND-OR-INVERT Gate

Dual 4-Input NAND Buffer Gate

Dual 4~Input NAND Power Gate

Dual 4-Ilnput AND Power Gate

Dual 3-Input 3-Output AND Series Terminated Line Driver
Dual 3-Input 3-Output NAND Series Terminated Line Driver
Dual 4-Input Expander for AND-OR-INVERT Gates
Expandable 4-Wide 2-2-2-3 Input AND-OR Gate
Expandable 4-Wide 2-2-2-3 Input AND-OR-INVERT Gate
4-Wide 2-2-2-3 Input AND-OR-INVERT Gate
Expandable 2-Wide 4-Input AND-OR-INVERT Gate
AND J-K Flip-Flop

AND J-K Flip-Flop

AND Input JJ-KK Flip-Flop

Double-Edge-Triggered Master-Slave Type D Flip-Flop

OR Input J-K Flip-Flop

AND Input J-K Flip-Flop

Dual Type D Flip-Flop

Dual J-K Flip-Flop

Dual J-K Flip-Flop

Dual J-K Flip-Flop
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INTRODUCTION

MTTL [l integrated circuits are designed with speed ap-
proaching the limit for saturated logic and for good load
driving capability. This line includes all the characteristics
that have made transistor-transistor logic so popular. The
major advantage of MTTL 11l over other TTL lines is the
square transfer characteristic (Figure 1) that exists only
for the MTTL 11l family. Because of this “ideal” transfer
characteristic, the MTTL Ill family is the only TTL line
that is truly compatible with MDTL. Another advantage
of this family over competitive TTL lines is that it is de-
signed to minimize problems associated with ringing.

The circuits in the MTTL Il family are distinguished
by a multiple-emitter input transistor, a darlington active
“pull-up” in the upper output network, and an active by-
pass network in the base of the output pull-down transistor
as shown in Figure 2.

The multiple-emitter input configuration offers the
maximum logic capability in the minimum physical area
and provides improved switching characteristics during
turnoff. Clamp diodes are provided at each of the inputs
to limit undershoot that occurs in typical system applica-
tions such as driving long interconnect wiring. The

FIGURE 1 — COMPARISON OF CONVENTIONAL
TRANSISTOR-TRANSISTOR LOGIC AND MTTL Il

4 MTTL Il

CONVENTIONAL
2 TTL

OUTPUT VOLTAGE (VOLTS)

0
0 1 2 3

INPUT VOLTAGE (VOLTS)

Darlington output configuration provides very low out-
put impedances in each of the two output states. These
low impedances result in excellent ac noise immunity and
allow high-speed operation while driving large capacitive
loads.

The active bypass shown in the unshaded area of Figure 2
holds the phase inverter transistor “off” until gate thres-
hold is reached. This circuit operation provides the
squared transfer characteristic shown in Figure 1,

In addition to improving the transfer characteristic,
the bypass network offers a number of advantages compared
to a simple resistor that can be traced to a much smaller
impedance variation with temperature.

1. Lower bypass impedance for the reverse current
of the output transistor at elevated tempera-
tures, provides faster turn-off.

2. A lower current spike during the turn-off tran-
sient causes a lower ac power factor resulting in
a lower total power consumption. This advan-
tage is even more pronounced at higher tempera-
tures.

3. Faster turn-on at low temperature.

FIGURE 2 — TYPICAL MTTL lll CIRCUIT
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TYPICAL CHARACTERISTICS

Typical operating characteristics of the MTTL [l family
include: (Unless otherwise indicated. the parameters are defined
for Vg = +5.0 volts and Tp = +25°C.)

Supply Voltage Operating Range = 4.5 to 5.5 volts
Operating Temperature Range:
MC3100 Series = -55°C to +125°C
MC3000 Series = 0 to +75°C
Output Drive Capability
Gates (Output Loading Factor):
MC3100 Series = 10 Gates
MC3000 Series = 10 Gates

Capacitance = 600 pF

Output Impedance
High State = 10 ohms nominal (unsaturated)
Low State = 10 ohms nominal

Output Voltage Swing = 0.2 to 3.5 volts typical
Input Voltage Limits

+6.5 volts maximum

-1.5 volts minimum (1)

Switching Threshold = 1.5 volts nominal

Input Impedance
High State = 400 k ohms nominal
Low State = 2.4 k ohms nominal

Worst-Case dc Noise Margin
High State = 0.700 volt minimum
Low State = 0.700 volt minimum
Power Dissipaiion
22 mW per gate typical
50-80 mW per flip-flop typical
Switching Speeds (2)
Average Propagation Delay = 6.0 ns per gate typical
13 ns per flip-flop typical
Rise Time = 1.0 ns typical
Fall Time = 1.3 ns typical

Flip-Flop Clock Frequency (MC3061) = 50 MHz maximum.

(1 Assuming unused inputs are returned to voltage not
greater than 4.0 Vdc.

(2) The switching characteristics of the MTTL 11 family are
defined with respect to the associated transitions of the
voltage waveforms. The average propagation delay is de-
fined as the average of the turn-on delay and the turn-
off delay measured from the 1.5 V point of the input to
the 1.5 V point of the associated output transition or:

_ton * toff
tpd = 2 ns

Rise time is defined as the positive going transition of the out-
put from the 1.0 V to the 2,0 V level. Fall time is defined as
the negative output transition from the 2.0 V to the 1.0 V
level,

“NAND’”” GATES

The basic gate of the MTTL Il logic family is the positive
logic NAND gate. This gate is characterized by high speed, good
load driving capability, superior transfer characteristic, and freedom
from ringing problems. Representative of the various NAND gates
presently available in the MTTL 1) family is the 4-input NAND
gate (% of the MC3110/3010) shown in Figure 3.

“AND"” GATES

While it is possible to design a complete logic system with
NAND logic, it is often desirable to use other logic forms to save
circuits, power dissipation, and propagation delay. Therefore,
Motorola has added the positive logic AND function to the MTTL I
family.

Examples of the AND function are the standard quad 2-input
gate, dual 4-input gate, dual 4-input power gate and a dual 3-input,
3-output line driver.

The technique used to form the AND function is the addition
of an inverter to the basic NAND circuit. As shown in Figure 4,
the inverter transistor with a collector resistor and an offset diode
connected to its emitter is inserted between themultiple-emitter
input transistor and the basic circuit phase-splitter transistor. The
extra inversion adds only 3.0 ns propagation delay and about 6.0
mW additional power dissipation.

FIGURE 3 — MTTL 111 POSITIVE LOGIC “NAND"” GATE
CIRCUIT

Vee
14

(B

I

3

i

mana

>
el
N
@
°

GND

% MC3110/3010

FIGURE 4 — MTTL |1l POSITIVE LOGIC “AND” GATE
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“OPEN COLLECTOR"” GATES

This open-collector MTTL gate, when supplied with the proper
load resistor Ry, may be paralleled with other open-collector
MTTL gates to perform the “Implied AND’’ function, and simul-
taneously will drive from one to nine MTTL 11} loads. When used
by itself the gate can drive ten MTTL |1l loads. Only one resistor
is needed for any set of paralleled outputs; the upper and lower
limit for Ry will be determined by the desired circuit configura-
tion. The maximum resistor value is required to ensure that
sufficient load current and off current through the outputs will be
available during a logic 1" level at the output. The minimum
resistor value is required to ensure that IR plus the load current
will not exceed the current sinking capabilities of one output tran-
sistor with the output in the logic 0" state.

For both limits the value of Ry_is determined by:

VRL
L= TaL

Where VR isin volts and IRg|_ in amperes.

RL(max) Calculations (See Figure 5)
The allowable voltage drop across R|_ (VRL) is the difference

between V¢ and the Vo level required at the load:

VRL=Vce - VOH-
The total current through Ry_ (IR ) is the sum of the load currents
(IR) and the off-level reverse currents (Icg x) through each of the
paralleled outputs:

IRL=nlcRx *N IR,

where n = number of outputs paralleled, and N = number of
MTTL I loads.

Therefore, the equation for R|_{max) is:

A _ Vec-VoH |
Limax) = (9~ TN 1R
FIGURE 5
Vee T
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RL (min) Calculations (See Figure 6)

Unless it can be absolutely guaranteed that more than one out-
put transistor will be on during all logic "0’ output periods, the
sink current (Ig|) must be limited to 20 mA, the maximum current
which will ensure a maximum logic 0" level (Vo) of 0.4 volt.
The sink current comes partly through the load resistor and partly
from the inputs being driven (Ig). The equation for calculating
the minimum value of R|_ is:

- _Vec-VoL
RL(min) = TOL-NTf
FIGURE 6
Vee ? *Current through OF F
[ output s negligible at
a S logic 0" level.
'RL
Vou
B
foL 13
| |
| [
| |

“AND-OR-INVERT" GATES

Unlike the MDTL family of logic circuits, the outputs of
MTTL logic circuits cannot be tied together to perform the “Im-
plied AND", often called the “Wired OR" function. If the outputs
of the MTTL family devices are tied together, the lower output
transistor of one circuit and the upper output transistor of another
circuit can be “on” simultaneously. This condition provides a
low-impedance path from Vce to ground, and due to excessive
current flow, the saturated output state cannot be maintained and
the desired logic function is not satisfied.

To retain the logical advantages offered by the “Implied
AND’" with the speed and load driving capability of an active pull-
up, the MTTL 111 family offers an AND-OR-INVERT Gate, The
gate in Figure 7 incorporates two 2-input AND functions with out-
puts that are ORed and inverted. The AND function is provided
by two multiple-emitter input transistors (Q1a and Q1b). The OR
and INVERT operation is accomplished by two paralleled tran-
sistors (Q2a and Q2b) sharing a single collector resistor and a
single bypass network. These paralleled transistors in turn drive
the standard output.

The common collector and emitter nodes of one gate in each
package are available externally to permit expansion.

EXPANDER AND EXPANDER NODES

The ORing nodes of 1/2 the MC3120/3020 dual AND-OR-
INVERT Gate (Figure 7) are available for expanding the number of
AND gates to four. Since these are comparatively high-impedance
nodés, care should be taken to minimize capacitive loading on the
expander terminals if switching speed is to be maintained. When an
expander is to be used with an expandable AND-OR-INVERT gate,
it should be placed as close as possible to.the gate being expanded.
The increase in the average propagation delay per AND gate added
to an expandable AND-OR-INVERT gate is typically 1.0 ns/AND
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gate. The increase in average propagation delay as a function of
capacitance added to the expander nodes is typically 1.0 ns/pF.

FIGURE 7 — MTTL Hli “AND-OR-INVERT” GATE
CIRCUIT
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“NOR" GATES

To save inverters, the system designer often needs the positive
togic NOR function as well as the negative logic NOR available with
the standard NAND gate. This capability is incorporated in the
MTTL Il ine in the form of the MC3102/3002, quad 2-input NOR
Gate. The NOR gate is a modified AND-OR-INVERT gate with
only asingle emitter on each input transistor, as shown in Figure 8.

“OR" GATES
To provide the system designer with still another tool for opti-
mum design, the MTTL Il Series also offers the positive logic OR

function. As shown in Figure 9, the OR is essentially a NOR gate
with an additional inverter.

POWER GATES

Standard MTTL 111 gates offer good load driving capability and
high fan-out. In most systems, however, there are a few applica-

FIGURE 8 — MTTL 11l POSITIVE LOGIC “NOR"” GATE
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tions that exceed the capability of a standard gate. The MTTL 11}
power gates, shown in Figure 10, are designed to meet these require-
ments with a minimum of additional circuitry. Available in both

FIGURE 9 — MTTL 11l POSITIVE LOGIC “OR"” GATE
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NAND and AND functions, the power gates feature output cir-
cuitry designed to provide twice the fan-out of conventional gates:
20 standard gate loads instead of 10.

LINE DRIVERS

To minimize switching transients on long lines, the MTTL |1}
family includes dual 3-input/3-output series-terminated line drivers,
Two outputs have 75-ohm resistors in series with the standard out-
put node, and one is connected directly to the node. A good
match can be made at the output of each resistor when driving
93-ohm coax or 120-ohm twisted pair. For loads of 50 to 93
ohms, the two resistive outputs are paralleled for impedance match-
ing. The non-resistive output can be used to drive adjacent loads
in a normal fashion. The total number of output loads connected
to the direct output (non-resistive output) is the standard fan-out
of 10, minus the number of resistor terminated outputs being used.

FIGURE 10 — MTTL 11l POWER GATE
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Figure 11 shows 1/2 of the circuit of the MC3129/3029, dual 3-
input, 3-output series terminated NAND line driver. Figure 12
shows a typical application of this circuit and Figure 13 demon-
strates the effects of series termination without a significant loss in
high state noise immunity.

FIGURE 11 — MTTL Il TERMINATED LINE DRIVER (NAND)
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FIGURE 12 — TYPICAL APPLICATION OF THE LINE DRIVER

FIGURE 13 — EFFECTS OF SERIES TERMINATION WITH A
MTTL i1l GATE DRIVING A 93-OHM LINE
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OPERATING CHARACTERISTICS OF FLIP-FLOPS

The cornerstone of any modern logic family is the capability of
its storage elements. The MTTL Ill flip-flops are designed to give
maximum logic 'performance with fewer system restrictions than
their predecessors. Three basic designs are typified by the MC3150/
3050, MC3160/3060, MC3161/3061 and MC3162/3062. Common
to all designs are:

1. Edge clocking.

The flip-flop is clocked at the normal MTTL i thres-
hold voltage (approximately 1.5 V @ 25°C).

2. Overriding asynchronous inputs.

The direct SET and RESET inputs control the operation
of the flip-flop regardiess of the state of the clock or the
information on synchronous inputs.

FIGURE 14 — LOGIC DIAGRAMS OF EDGE-CLOCKED MTTL
11 FLIP-FLOPS
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MTTL Il

3. Short set-up times.

Prior to the clocking edge, the input information must
become stable. The MTTL Il flip-flops require only a
minimum of time to read a 1" or a “0"”. Therefore
data may be applied anytime in the clock period except
during the time interval between the Set-up and Hold
times. This characteristic permits higher clock frequen-
cies or eliminates the necessity for critical control of
clock pulse width,

4. All inputs to the storage elements including the clock

input have inputs that are compatible with all three
MTTL families.

The MC3150/3050 and MC3160/3060 flip-flops are positive
edge triggered storage elements. That is, the inputs are enabled on
the negative edge of the clock and the information is stored in the
flip-flop on the positive edge of the clock. The MC3161/3061 and
MC3162/3062 dual flip-flops are negative edge triggered devices
and therefore operate in precisely the opposite manner. That is,
data is stored on the negative edge of the clock.

In addition to the previously mentioned storage elements. The
MC3152/3052 Master-Slave flip-flop is also available. Data is stored
in Master flip-flop when the clock is low and transferred to the Slave
flip-flop when the clock goes high. Detailed discussion of each of
the MTTL 111 flip-flops is provided on the individual data sheets.

FIGURE 15 — LOGIC DIAGRAM OF MTTL i1l MASTER-SLAVE
J-K FLIP-FLOP
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BREADBOARDING SUGGESTIONS

When breadboarding with-any form of high-speed, high-perform-
ance TTL circuit, the designer must always be aware of the problems
caused by very high switching speeds. These switching speeds, es-
pecially the frequencies associated with the very fast rise and fall
times of the circuits, are in the upper RF range and good high-
frequency layout techniques should be used. The following bread-
boarding suggestions will help the designer in his initial circuit lay-
out. In many cases the breadboarding suggestions will have to be
modified to meet the requirements of the designer’s specific appli-
cation.

Power and Ground Distribution

Special care should be taken to insure adequate distribution of
power and ground systems. The typical rates of change of current
and voltage for a single MTTL 111 gate are in the range of 107 A/s
and 108 V/s respectively. These figures reflect the necessity for a
low-impedance power supply and ground distribution system, if
transients are to be minimized and noise margins maintained. The
use of AWG No. 20 wire or larger is often required. For printed
circuitry, line widths of 100 mils or more are often necessary. A
ground plane is desirable when using a large number of units.

Bypassing

To reduce supply transients, the breadboard should be bypassed
at the point where power is supplied to the board and at intervals
throughout the board. The use of a single bypass capacitor at the
output terminal of the power supply is not adequate in a bread-
board utilizing the fast rise and fall time MTTL il circuits. A com-
paratively large, low-inductance type capacitor (in the 1.0 uF range)
is suggested at the point where power and ground enter the board.
In many cases it has been found that distributing 0.01 uF capaci-
tors for every five packages throughout a breadboard is adequate
to suppress normal switching transients. It is also suggested that a
bypass capacitor be placed in close proximity to any circuit driving
a large capacitive load.

Power Dissipation

The typical average dc power dissipation is given for each MTTL
Il device (3). It should be noted that the totem-pole output com-
mon to all high-level MTTL circuits has an associated ac power dis-
sipation factor. This factor results from the timing overlap of the
upper and lower output transistors during the normal switching op-
eration and is typically 0.4 mW/MHz/output for a 15-pF load.
This ac power dissipation should be added when calculating the
total power requirements of the MTTL I1] circuits.

Unused Inputs and Unused Gates

To minimize potential problems resulting from external noise,
the unused inputs of any MTTL 1l logic circuit should not be left
open, but should either be tied to the used inputs or returned to a
voltage between 2.0 and 5.5 Vdc. (For flip-flops, see appropriate
data sheet for additional detail.) If the unused inputs are returned
to a voltage, care should be exercised to insure that the absolute
voltage between the most negative input level and that voltage
does not exceed +5.5 volts. The total number of inputs that can
be tied to the output of any driving gate is 25. (This is defined as
high-state output loading factor.) It should be noted that the low-
state output loading rules must still be maintained. The minimum
logical ““1”* level for the high-state output loading is summarized
for Ve =5.0V, VjL =1.1V, and IgHy = -2.0 mA: VoH =2.5
volts minimum @ 0°C.

To minimize power drain, the inputs of any unused gate in a
package should be maintained at the level that would place the
outputs in the high state (the low power dissipation state).

IpDL + IPDH
3) PD=—DL—2—— (Vo)

where Ippg and IppH are the typical current drains at Ve =
+5.0 V.
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DEFINITIONS
BVin Input breakdown voltage PRF Pulse repetition frequency
CT Total parasitic capacitance, which includes probe, PW Pulse width
wiring, and load capacitances T Fall time
Ic Collector current ty Rise time
Ico Expander collector leakage current tHold “0””  Minimum time that low state data must be maintained
Ip Input diode current with negative voltage applied after the clocking edge
Ig Emitter current tHold /1  Minimumtime that high state datamust be maintained
g0 Expander emitter leakage current after the clocking edge
[ Expander drive current at emitter node of AND-OR- AMpd Average increase in propagation delay per expander
EXE INVERT AND gate when connected to an AND-OR-INVERT
gate -OR-
IF Input forward current with V¢ applied gate . -
IEy Input forward current with Ve applied Stpd/PF Increa’sed propagatlo.n dela.y caused by additional
1) Input forward current with VccH applied capacitance at expansion points
IfC Clock input forward current tpd “0" Turn-onfdelay
IED D input forward current tpd 1" Turn-off delay
IFy J input forward current tsd “0"" Turn-on delay from asynchronous input
IFK K input forward current tsd 1" Turn-off delay from asynchronous input
IEgK JK input forward current tSetup 0" Mi.nimum time tl_\at low state data must be applied
IER RESET input forward current prior to the clocking e.dge .
IEs SET input forward current tSetup 1" Minimum time that high state data must be applied
i he clocking edge
I Input current prior to
':ax Maximum rated power supply current with Vmax TPin Test point at input of device under test
applied TPout Test point at output of device under test
10H Output high state current VBE max  Emitter node threshold voltage for logic ““0*" output
10HA Unterminated output high state current v ::"e.ltt o threshold voltage for logic “1
i er node threshold voltage ‘1" output
I0HB, C Terminated output high state current BE min Ie::all res voltage for logic outpu
oL Output low state current . : vee Power supply voltage
oL Output low state current with Ve applied VGCH High power supply voltage
loL1A Unterminated output low state current with VgL VeeL Low power supply voltage
applied .
. . Vp Diode clamp voltage
loL2 Output .low state current with Vegy apph?d VEE1 Voltage applied to expander emitter for Vo test
loL2A Unterminated output low state current with VocH VEE2 Voltage applied to expander emitter node for oo
applied
test
loL1B, 1C ;’::lvi\elgated output low state current with Voo VE Maximum logic ““0"" level output voltage
. . VIH Logic ‘1" threshold voltage
I
OL2A,2¢C ::;T;e';mw output low state current with VeeH VIHX Reduced supply voltage to hold input above thres-
. " hold and to prevent noise from entering the device
| Flip-flop po |
lbOH  Fower aumply dramwith mputs igh Vi Logle"0" threshold voltage
IPDL Power supply drain with inputs low Vmax Maximum rated power supply voltage
VoH Output high voltage with || source current
IR Input leakage current
| Clock input leakage current VoL Output low voltage with Ig_ source current
ch D input IF::aka o cgrrent Vo1 Maximum output low voltage with Vo applied
RD P 9 VoL2 Maximum output low voltage with VccH applied
IRJ J input leakage current . 7
i K input leak VoL3 Maximum output low voltage on terminated output
RK input leakage current with Vel applied
IRIK JK input feakage current VoLa Maximum output low voltage on terminated output
IRR RESET input leakage current with VecH applied
IRS SET input leakage current VR Logic “*1"* minimum reverse voltage
Isc Short-circuit current VRH Logic ‘1" maximum reverse voltage

Pq

Pulse used to set flip-flop state
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Rating Value Unit
Supply Voltage — Continuous  MC3100 series +7.0 Vdc
MC3000 series +7.0 Vdc
Supply Operating Voltage Range 451055 Vdc
MAXIMUM Input Voltage +5.5 Vdc
RATINGS
Output Voltage 6.5 Vdc
Operating Temperature Range  MC3100 series -55 to +125 oc
MC3000 series 0to +75 oc
Storage Temperature Range — Ceramic Package -65 to +175 oc
Plastic Package -55 to +125 oc
PACKAGING
All MTTL 11l integrated circuits are available in the L SUFFIX
TO-86, 14-lead ceramic flat package (add suffix F to CERAMIC PACKAGE
type number when ordering), and in the TO-116, 14- CASE 632
lead dual in-line ceramic package (suffix L). MC3000 wo_.| |*_| ,,mu. TO-116
Series devices are also available in the TO-116, 14-lead
! dual in-line plastic package (suffix P). ‘ *
w005 P SUFFIX
i ue PLASTIC PACKAGE
CASE 605
T“’ —‘—f—l TO-116
2003 078 [ g qap
0.00¢ 0.070
| 0.095. =t
[ [ ooss
i 0055
: - F SUFFIX
1 CERAMIC PACKAGE
n ﬂ ” ” “ 0070 CASE 607 STEANE.
v TO-86 e
Jt T 0.100 =] 0.020
oos 4+ 11 028 MR- 0200 | MIN
MAX m‘: 0.2 Pl MAX | -
X YR
2 I LL T8
l_uz.w 4_1_ ?A'?f nn;.ul L L '%4
oare T 4
| N Lead 1 identified by color dot or by elbow on lead. Four insulating stand-offs are provided
|




MC3100/MC3000 series
QUAD 2-INPUT “NAND” GATE

MC3100F - MC3000F
MC3100L - MC3000L,P

(54H00J) (74HOO0J,N)
This device consists of four 2-input NAND gates.
CIRCUIT SCHEMATIC Each gate may be used as an inverter, or two gates
1/4 OF CIRCUIT SHOWN may be cross-coupled to form bistable circuits.
Vee
14
1
3
2
2.4 k 4
<
6
1
9
8
10
12
3 1
2
Positive Logic: 3=1-2
Negative Logic: 3=1+2
Input Loading Factor = 1
Output Loading Factor = 10
Total Power Dissipation = 88 mW typ/pkg
Propagation Delay Time = 6.0 ns typ
Pin numbers for the 54HOOF/74HOOF device are DEVICE PIN NUMBERS
shown in the chart. These devices are available on MC3100F,L/3000F LP[ 1 [ 2] 3]a]5[6] 7] 8]9]10[11]12]13]14
special request. 54H0O0F /74H00F 1] 2]3]6|7[5]11]8][9]10[1a[12]13] 4
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
ViHx
Vee
Coax
280
950 + 1.0%
TPin
PULSE MMDG‘I_SO
GENERATOR or Equiv
PRF = 1.0 MHz typ
PW = 50% Duty Cycle MMD7000
t+=7.0ns or Equiv
t-=7.0ns
Cy = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.
The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent. :

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gates are tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-
maining inputs.

1
3
2
4
6
5
9
8
10
12 TEST CURRENT / VOLTAGE VALUES
13 n @ Test mA Volts
Tempera'ure Iol 'OH Iin lD vll VIN VF Vl VRH lex VCC vCCl VCCH leX
—55°¢| 20 |-2.0] -] - J1r1]20]0a| 224 4.0 - 50 | 4.5 5.5 -
MC3100{ +25°C 20 | -2.0]1.0/-10] 1.1 ] 1.8 | 0.4 2.4 4.0 7.0 | 5.0 4.5 5.5 2.5
+125°C| 20 | -2.0f - | - Jos|1sfoa] 214 4.0 - 5.0 | 4.5 5.5 -
0°Cc{ 20 | -20] - - |11|20f04] 25 4.0 - 5.0 | 4.75 | 5.25 -
MC3000§ +25°C{ 20 | -2.0|10(-10] 11| 1.8 0.4 2.5 4.0 7.0 | 50| 475 | 5.25 2.5
+75°C 20 | -2.0) - - Jo09f18]04 2.5 4.0 - 5.0 | 4.75 | 5.25 -
Pin MC3100 Test Limits MC3000 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C | +25°C | +125%C 0°C +25°C_ | +75°C |
Characterisfic Symbol | Test | Min | Max | Min | Max | Min | Max | Min [ Max | Min [ Max | Min | Max | unit loy J low | ln ] 'nlvu l Vin | Ve | Vr | Ve J Venax | Vec I Veer l Veen l Vinx Gnd
nput I 1 - -2.0 - -2.0 - - - - - - - - - - - - - - 1 - 2 - - - 14 - 7%
D eward Current - 2.0 2.0 2.0 2.0 | mAde
Leakage Current I 1 - 50 - | s0 - | s0 - 50 | - 50 - | s0 | pade| - - - - - - - 1 - - B - 14 - 2,7%
Breakdown Voltage BVin 1 - - 5.5 - - - - - 5.5 - - ~ Vdc - - 1 - - - - - - - - - 14 - 2,7%
Clamp Voltage VD 1 - - - -1.5 - - - - - -1.5 - - vdc - - - 1 - - - - - - < 14 - - T*
Output
Output Voltage VoL 3 - loa| - Joa| - Joa] - o4l - |os| - |o4 ]| va 3 - N 1| - - 2 - - 14 - - 7%
Vou 3 24 - 24| - Je2a] - [a2s| - Jas]| - Jas]| - Vde - 3 - |- 1 - - - 2 - - 14 B - 7*
Short-Circuit Isc 3 -40 | -100 | -40 | -100 | ~40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | mAdc | - - -] - - -] - - - - - - 14 B 1,2,3, 7%
Current
[Power Requirements|
(Total Device)
Maximum Power !max 14 - - - 25 - - - - - 25 - - mAdc - - - - - - - - - 14 - - - - 1,2,4,5,7,
Supply Current 9,10,12,13
Power Supply Drain|  Ipp . 14 - Ta0 | - | 40 - 40 - 40 | - 0 - 40 |mAde | - - -1 - -1 -1+ N 1,2,4,5, - - - 14 - 7
9,10,12,13
1 14 - {168 - (168 - (16.8| - [16.8 | -~ [16.8| - [16.8 [ maAd - - -1 - R - - - - R - R 14 - 1,2,4,5,7
PDL < 9,10, 12,13
Switching Pulse | Pulse
Parameters In ut
Turn-On Delay tods 1,3 - - - 10 - - - - - 10 - - ns 1 3 - - - - - - - - 14 - - 2 7*
Turn-Off Delay toa 1,8 - - - 10 - - - - - 10 - - ns 1 3 -1 - N I - N N 14 - B 2 T*

*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.

(PenunuUo2) gOOEIN ‘00LEIN



MC3100/MC3000 series
QUAD 2-INPUT “AND"” GATE
MC3101F - MC3001F
MC3I101L - MC300I1L,P

(54H08J) (74HO8J,N)

This device consists of four 2-input AND gates.
CIRCUIT SCHEMATIC i L i ion i imizi
174 OF CIRCUIT SHOWN Thl_s non inverting fgncttfsn is useful .for optimizing

logic design, or for direct implementation of standard
logic equations.

N
IS
x
ANA
V
N
IS
ot
®
=3
o
A
o
=}
® v‘vv

12

4 13 "

335k 3 )

<

10—+ '
2o 3 500 Positive Logic: 3=1e2
% Negative Logic: 3=1+ 2
F
l input Loading Factor = 1
7 Output Loading Factor = 10
Gnd Total Power Dissipation = 112 mW typ/pkg
Propagation Delay Time = 9.0 ns typ
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
ViHX
+2.5 Vdec Vce
Coax Coax
280
950 + 1.0% t+ t-
7.0 ns 7.0ns
TPin -
PULSE MMD6150
GENERATOR or Equiv
PRF = 1.0 MHz typ
PW = 50% Duty Cycie MMD7000
t+=7.0ns or Equiv
t-=7.0ns

C1 = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.
The coax delays from input to scope and output 10 scope must be matched.
The scope must be termi d in 50-ohm imp: . The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gates are tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-

maining inputs.

1
3
2
4
. 6 TEST CURRENT/VOLTAGE VALUES
o @ Test mA Volts
10 :D' 8 Temperature lon [ B | To | Vi | Vin| Ve Ve Viax | Vee | Vear | Veen
12 —55°C -2.0 | - - | 11]20]0.4 4 - 5.0 | 4.5 5.5
:D_” MC3101 § +25°C -2.0 1.0} -10| 1.1 1.8 0.4 4 7.0 | 50| 45 | 55
13 +125°C 20| - | - [os]18]o04 4 - |50 a5 | 55
0°C 20| -] - fr1f20]o04 4. - 50 | 4.75 | 5.25
MC3001§{ +25°C -2.0 (1.0 -10 | 1.1 1.8 0.4 4 7.0 [50 | 4.7 | 5.25
+75°C 2.0 | -] - |o9|18]o04 4 - |50 47 | 525
Pin MC3101 Test Limits MC3001 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW :
Under | —55°C | +25°C | +125°C [ +25c [ +75°C ]
Characteristic Symbol | Test | Min [ Max [ Min [ Max | Min | Max | Min | Max | Min [ Max | Min | Max | unit lon lﬁl b | Vu | Vi | Ve [ Ve ] Ve rvmn I Vec I Vea l Veen | Vinx Gnd
Input
Forward Current Ip 1 - |-20]| - |-20 -2.0 -2.0 -2.0 -2.0 | mAde - - - - - 1 2% - - 14 - U
Leakage Current I 1 - 50 - 50 50 50 50 50 | pAde - - - - - - * - - - 14 2,7
Breakdown Voltage BV, 1 - - 5.5 - - -~ - - Vdc - 1 - - - - - - - 14 2,7
Clamp Voltage v 1 - < - | -5 - - -1.5 - Vde - - 1 - - - - - 14 - 7
Output
Output Voltage Vor 3 -l oa| - | o4 0.4 0.4 0.4 0.4 | vde - - - O I 2% - - 14 - 7
Vou 3 2.4 - 2.4 - R - - - Vde 3 - - - 1 - 2% - - 14 - 7
Short-Circuit Isc 3 -40 | -100 | -40 | -100 | -40 | -100 -100 -100 -100 | mAdc - -l -] -1 -1 - 1,2% R B N 14 3,1
Current
|Power Requirements|
| Device)
Mzg?r‘:m 51',“), I 14 - - - 34 - - 34 - | mAde - - - - - - ,2,4,5,9, 14 - - - 7
Supply Current max 0,12,13
Power Supply Drain|  Ipp. 14 - 24 | - 24 24 24 24 24 | mAde - -1 -1-1-71- L g’,f,i,g, - . N 14 7
N N - - -1 -1 - - - - 14
1PDL 14 48 48 48 48 48 48 | mAdc 5?1’;, 3
Switching Pulse
Parameters ut
Turn-On Delay tod- 1,3 - - - 15 - - 15 - ns 3 - - - - - * - 14 - - 7
Turn-Off Delay tas 1,3 - - - 12 - - 12 - ns 3 i - - - - 14 - - 7

*Since this is a non-inverting gate, power drain is minimized by tying the inputs to gates

not under test to V.

RH"
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MC3100/MC3000 series
QUAD 2-INPUT “NOR"” GATE

MC3102F - MC3002F
MC3102L - MC3002L,P

] This device consists of four 2-input NOR gates.
CIRCUIT SCHEMATIC Each gate may be used as an inverter, or two gates
1/4 OF CIRCUIT SHOWN . " .

may be cross-coupled to form bistable circuits.

Vce

2.4k 24k$ soo:E 60$
<

12
3 11
13
1 o4
250 500
| Positive Logic: 3= 1+2
2o ‘; 3.5k Negative Logic: 3=1e2
?E Y ¥
Input Loading Factor = 1
l Output Loading Factor = 10
7 . Total Power Dissipation = 122 mW typ/pkg
Gnd Propagation Delay Time = 6.0 ns typ
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
Vee
Coax
280
950 + 1.0%
PULSE
GENERATOR MMD6150
or Equiv

PRF = 1.0 MHz typ

PW = 50% Duty Cycle
7.0ns
t-=7.0ns

MMD7000
or Equiv

Ct = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gates are tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-

maining inputs.

1
3
2
4
5 6
° TEST CURRENT/VOLTAGE VALUES
Volts
12 Temperature| lov lon |l | o | Vie | V| Ve Ve Ven Veax | Vec | Veer | Veen
11 —55°C| 20 | -2.0 | - - | L1|20]04] 2.4 4.0 - 5.0 | 4.5 5.5
13
MC3102 | +25°C| 20 -2.0 {1.0{-10| 1.1 | 1.8 { 0.4 2.4 4.0 7.0 |50 | 4.5 5.5
+125°Cf 20 | -2.0 | - - |08 1.8]04 2.4 4.0 - 5.0 | 4.5 5.5
0°Cl 20 | -2.0 | - - [ 1120 04| 25 4.0 - 5.0 | 4.75 | 5.25
MC3002 { +25°C[ 20 | -2.0 [1.0[-10 1.1] 1.8]0.4 2.5 4.0 7.0 |50 | 4.75 | 525
+75°C| 20 -2.0 | - - |09 f18]0.4 2.5 4.0 - 5.0 | 475 | 5.25
Pin MC3102 Test Limits MC3002 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C | +25°%C | +125°C 0°C +25°C | +75%C
Characteristic | Symbol | Test | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | lou | lou 1 b ] o ] Vu I Vi l Ve L Ve l Ven l Vinax [ Vee [ Vea l Veew | Gnd
Input
Forward Current I 1 - (=20 - [-20{ - [-200f - [-20| - |-20| - |-2.0|mAde - - - - - - - 2 - - - 14 7*
Leakage Current IR 1 - 50 - 50 - 50 - 50 - 50 - 50 | pAde - - B - - - - 1 - - - - 14 2 7.*
Breakdown Voltage | BV, 1 - - |ss | - - - - - |55 - - - vdc - - 1 - - - - - - - - - 14 2,7*
Clamp Voltage vp 1 - - - | -5 - - - - - | -5 - - vde - - - 1 - - - - - - - 14 - *
Output 2 7%
Output Voltage VoL 3 - 0.4 - 0.4 - 0.4 - 0.4 - 0.4 - 0.4 | vdc 3 - - - - 1 - - - - - 14 - d
Vo 3 2.4 | - |24 - 24 - J2s| - {25 - |25]| - Vde - 3 -l - 1 - - - - - - 14 - 2,7*
Short-Circuit Ise 3 -40 | -100 | -40 | -100 [ -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | mAdc - - - - - - - - - - - - 14 1,2,8,7*
Current
Power Requirements
(Total Device)
Maximum Power 1 14 - - - 38 - - - - - 38 - - | made - - - - - - - - - 14 - - - ;, ?b 4,1 g, ”1/3
Supply Current max (A
Power Supply Drai 1 14 - 45 - 45 - 45 - 45 - 45 - 45 Ad - - - - - - - - 1,2,4,5 - - - 14 7
ply Drain) - Ippy mAde 9,10, 12, 13
- - - - - - - - I - - N - - - - 1,2,4,5,1,
Iopr, 14 28 28 28 28 28 28 | mAdc Mg 10,1213
Switching Pulse | Pulse
|Parameters In_| Out |
Turn-On Delay tod- 1,3 - - - 10 - - - - - 10 - - ns 1 3 - - - - - - - - 14 - - 2,7
|
Turn-Off Delay tods 1,3 - - - 10 - - - - - 10 - - ns 1 3 - - - - - - - - 14 - - 2,7*

*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.
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QUAD 2INPUT “OR" GATE MC3100/MC3000 series

MC3103F - MC3003F
MC3103L - MC3003L,P

This device consists of four 2-input OR gates. This

CIRCUIT SCHEMATIC . . . f e .
1/4 OF CIRCUIT SHOWN non-inverting fL.mctu?n is useful _for optimizing Iog!c
design, or for direct implementation of standard logic
Vee equations.
14
°
- ) >—
3
<3 2
2.4k 2.4k 243 a
5 6
9
10 8
12
13 1
3
Positive Logic: 3= 1+ 2
Negative Logic: 3= 12
1 0—4
b 4
20
F ¥ Y % Input Loading Factor = 1
Output Loading Factor = 10
Total Power Dissipation = 150 mW typ/pkg
Propagation Delay Time =9.0 ns typ
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
Vee
Coax
280
950 + 1.0%
t+ t-
7.0ns 7.0ns
PULSE -
GENERATOR MMD6150 3.0V
or Equiv 90%
TPin 1.5V
PRF = 1.0 MHz typ

PW = 50% Duty Cycle
t+=70ns
t-=7.0ns

MMD7000
or Equiv

Cr = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 560-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gates are tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.

1
To complete testing, sequence through re- :D—g
maining inputs. 2
4
6
5
9
8
10
12
13 11 TEST CURRENT/VOLTAGE VALUES
@ Test mA Volts
Temperature | lov | low |l [ To | Vi | Vi | V& Ve Veu Vemax | Vec | Veer | Veen
=55°C| 20 | 2.0 - | - [11]20]04]| 24 4.0 - 50 | 4.5 5.5
MC3103¢ +25°C| 20 -2.0 [1.0]-10| 1.1 ] 1.8 | 0.4 2.4 4.0 7.0 |50 | 4.5 5.5
+125°C; 20 | 20| - | - J08)18]04] 24 4.0 - 5.0 | 4.5 5.5
0°Cl 20 | 20 - [ - [r1lz2o0f0a| 25 4.0 - 5o 4 | 5.2
MC3003 ¢ +25°C[ 20 | -2.0 [1.0]-10] 11| 1.8 [0.a| 2.5 4.0 7.0 | 5.0 | 4.7 | 5.25
+75°C) 20 | 20| - - oo [1s]oa]| 25 4.0 - 5.0 | 4.7 | 5.25
Pin MC3103 Tast Limits MC3003 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C | +a5°C [ +125°C oc [ +25°c [ +715°C |
Characteristic Symbol | Test | Min rMaxT Min | Max | Min [ Max | Min | Max | Min | Max | Min | Max | Unit lo, L louw |t | o | Vi I Vi I VFJ Ve l Ve | Vinax Vch Vear | Veen Gnd
I 1 - |20 - | -2.0] - [-20f - | -2 - |- - | -2 Ad - - - - - -1 - - - - 14 7
Forward Current F 2.0 2.0 0 | mAde 2*
Leakage Current g 1 - 50 - 50 - 50 - 50 - 50 - 50 | pAde - - - - - - - 1 * - - - 14 2,7
Breakdown Voltage | BV 1 - - |ss | - - - - - |ss | - - - Vde - - 1 |- - -] - - * - B B 14 2,7
Clamp Voltage VD 1 - - - -1.5 - - - - - -1.5 - - Vdc - - - 1 - - - - * - - 14 - ki
Output
Output Voltage VoL 3 - 0.4 | - 0.4 - | 0.4 - 0.4 | - 0.4 - | 0.4 | vde 3 - - - 1 - - - 2% - - 14 - 7
Vor 3 2.4 - 2.4 - 2.4 - 2.5 - |25 - 2.5 | - Vde - 3 - - - 1 - - 2% - - 14 - 7
Short-Circuit Ige 3 -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | mAdc - - - - - - - - 1,2% - - - 14 3,7
Current
[Power Requirements|
(Total Device)
Maximum Power Lok 14 - - - 45 - - - - - 45 - - | mAdc| - - - - - -] - - 1,2,4,59, | 14 - - - U
Supply Current 10,12,13
i N R B N N N C N N - - - - - 1,2,4,5,9 N - - g
Power Supply Drain| 1,00 14 34 34 34 34 34 34 | mAde 1’20:1’“3‘ u
- 586 | - 58 - 58 - 58 | - 58 N 58 B N - - N - - - R - 14| 1,2,4,57,
oo 14 mAde omias
Switching Pulse | Pulse
Parameters In_| Out
Turn-On Delay tod- 14,3 - - - 15 - - - - - 15 - - ns 1 3 - - - - - - * - 14 - - 1
Turn-Off Delay tods 1,3 - - - 12 - - - - - 2| - - ns 1 3 -] - - -] - - N - 14 - - 7

*Since this is a non-inverting gate, power drain is minimized by tying the inputs to gates

not under test to VRH
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QUAD 2-INPUT “NAND"” GATE MC3100/MC3000 series

(Open Collector)

MC3104F - MC3004F
MC3104L - MC3004L,P

(54H01J) (74HO1J,N)

This device consists of four 2-input NAND gates
CIRCUIT SCHEMATIC with n.o output pull'-up {:u’cwts.. It can be usgc! whe.re
1/4 OF CIRCUIT SHOWN the Wired-OR-function is required or for driving dis-
crete components.
Vee
14
1
. 2 3
4
s 6
9
10 8
12
3 11
13 :
Positive Logic: 3=1¢2
Negative Logic: 3=1+2
Input Loading Factor = 1
Output Loading Factor = 10
Total Power Dissipation = 88 mW typ/pkg
Propagation Delay Time = 8.0 ns typ
Pin numbers for the 54HO1F/74HO1F device are DEVICE PIN NUMBERS
shown in the chart. These devices are available on MC3104F,L/3004F,LP[ 1 [ 2[3[4[6[6[7[8[9[10]11]12]13]14
special request. 54HO1F/74HO1F 1]2[3[e[7[5[11]8]o]10[1a]12]13] 4

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

Vinx
TPin o +2.5 Vdc O TPout Vee

280

PULSE
GENERATOR

PRF = 1.0 MHz typ

PW = 50% Duty Cycle j

(4
o
AY|
7
o]
~

t+=7.0ns
t-=7.0ns

Cy = 25 pF = total parasitic capacitance, which includes probe, wiring, and 1oad
capacitances.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gates are tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-

maining inputs.

1
2 3
a
5 6
9
10 8
12
13 " TEST CURRENT / VOLTAGE VALUES
Volts
@ Test mA L
Temperature 'OL Iin 'D vll VIH vF vl VRN VCEX Vm-x VCC vCCl VCCN VINX
—55°C 20 - - 1.1] 20 /0.4 2.4 4.0 5.5 - 5.0 4.5 5.5 -
MC3104¢ +25°C| 20 1.0 |-10{ 1.1 1.8 0.4 2.4 4.0 5.5 7.0 | 50| 4.5 5.5 2.5
+125°CL 20 - - [o8|18]o4| 2.4 4.0 5.5 - 5.0 | 4.5 5.5 -
‘ ° 20 - - | 11f20]0a]| 25 4.0 5.5 - 5.0 | 4.75 | 5.25 -
MC3004I +25°C| 20 1.0 |-10]11]1sfoa] 25 4.0 55 | 7.0 |50 | 4.75 | 525 2.5
+75°C| 20 - - | 09] 1804 2.5 4.0 5.5 - 5.0 | 475 | 5.25 -
Pin MC3104 Test Limits MC3004 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C [ +25°C [ +125% 0°C +25°C | +75°C
Characteristic Symbol | Test | Min | Max [ Min [ Max [ Min | Max | Min [ Max [ Min [ Max | Min [ Max | Unit lo, [ ln o ] Vi lvm | Ve I Ve [ Veu I Veex Lvmnx | Vee l Vea | Veen I Vinx Gnd
Input . ‘
Forward Current I 1 <20 - |-20] - (20| - |-20| - [-20]| - |20 [mAde| - - O I - 2 - - - 14 - - 7
Leakage Current Ip 1 - 50 - 50 - 50 - 50 - 50 - 50 | pAde - - - - - - 1 - - - - - 14 - 2,1
Breakdown Voltage | BV, 1 - - s | - - - - - a5 | - - - [ vac - 1 -1 -71- - - - - - - 14 = PRE
Clamp Voltage vp 1 - - - | -us| - - - - - | -us| - - vdc - - v -1 -1- - - - - - 14 - - T+
Output .
Output Voltage Vou 3 - loaf - joaf - [oa]| - foa| - |oa| - |04 v 3 - - - 1] - - 2 - - - 14 - - d
Qtput Leakage Icex 3 - 2o | - |2s0 | - |2s0 | - [2s0 | - |a2s0 | - |250 |pAde| - - NN - - 3 - - 14 - - ™
Power Requirements
(Total Device)
Maximum Power L. 14 - - - 25 - - - - - 25 - - | mAde - - - - - - - - - 14 - - - - 1,2,4,5,7,
Supply Current ax 9,10,12,13
Power Supply Drain} I 14 - 36 - 36 - 36 - 6 - 36 - 36 Ade - - - - - - - 1,2,4,5, - - - - 14 - 7
i s made 9,10, 12, 13
- - 10 N - R _ N . N - - - N K N N - 4 N 1,2,4,5.17,
IppL 14 10 10 10 10 10 | made ¥ 9,10, 12, 13
Switching Pulse | Pulse
Parameters In Out
Turn-On Delay tod- 1,3 - - - 14 - - - - - 14 - - ns 1 3 - - - - - - - - 14 - - 2 7%
Turn-Off Delay [pch 1,3 - - - 20 - - - - - 20 - - ns 1 3 - - - - - - - - 14 - - 2 7*

*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.
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TRIPLE MC3100/MC3000 series

3-INPUT “NAND” GATE

MC3105F - MC3005F
MC3105L - MC3005L,P

(54H10J) (74H10J,N)

This package consists of three 3-input NAND gates.
CIRCUIT SCHEMATIC packag > inp g
1/3 OF CIRCUIT SHOWN Each gate may be used as an inverter, or two gates
may be cross-coupled to form bistable circuits.
Vce
14
S ; 12
<
24k3g 8003 603 13
3
a4 6
5
9
x 8 °
10— 35k 12
20-—1 <
130 —
Positive Logic: 12=1e 213
y Y 250 Negative Logic: 12=1+2+ 13
r ¥
Y
l tnput Loading Factor = 1
7 Output Loading Factor = 10
Gnd Total Power Dissipation = 66 mW typ/pkg
Propagation Delay Time = 6.0 ns typ
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
ViHX
+2.5 Vdc Vee
Coax Coax
280
950 + 1.0%
TPin
PULSE MMDG‘I_SO
GENERATOR or Equiv
PRF = 1.0 MHz typ
PW = 50% Duty Cycle MMD7000
t+=7.0ns or Equiv
t- =7.0ns

Ct = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gates are tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-
maining inputs.

WN =

o

-

1 8
1 TEST CURRENT/VOLTAGE VALUES
@ Test mA Volts
Temperamre lot IOH Im ID Vll. Vlﬁ VF VR VRN vmlx VCC VCCl VCCN VINX
—55°C| 20 -2.0 | - - | 11]20]0.4 2.4 4.0 - 5.0 | 4.5 5.5 -
MC3105 § +25°C| 20 -2.0 |1.0|-10| 11| 1.8 0.4 2.4 4.0 7.0 |50 | 4.5 5.5 2.5
+125°C/ 20 [ -2.0 | - | - (o8| 18|04 24 4.0 - 5.0 | 4.5 5.5 -
s 0°C| =20 -2.0 | - - J11f20]o0.4 2.5 4.0 - 5.0 | 4.75 | 5.25 -
MC3005 l +25°C| 20 | -2.0 |10f-10] 1| 18foa] 25 4.0 7.0 |50 | 475 | 525| 2.5
+75°C[ 20 -2.0 | - - |09 1804 2.5 4.0 - 50 [ 4.75 | 5.25 -
Pin MC3105 Test Limits _ MC3005 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C | +25°C | +125°C 0°C [ +25°C | +75°C
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Min | Max | Min [ Max | Min [ Max | Unit lOlJ 'onJ b | fo ] M l Vi l Ve | Ve J Veu I Vinax l Vee | Ve | Veen l Vinx Gnd
Input L 1 - | -20f - | 20| - |-20) - | -20| - | -20| - |-20|mAdc| - - -] - - - | - 2,13 - - - 14 - 7*
Forward Current F
Leakage Current Ix 1 - 50 - 50 - 50 - 50 - 50 - 50 | pAde - - - - - - - 1 - - - - 14 - 2,7,13*
Breakdown Voltage | BV, 1 - - |55 | - - - - - |55 | - - - Vdc - - 1| - - N - - - - - 1 - 2,7,13%
Clamp Voltage vy 1 - - - s - - N - | s - - vde - - -1 - - - - - - - 14 - - 7*
Output
Output Voltage Vo 12 - loa| - [o0a] - [o04 - {04 - |04 - |04 vic [ 12 - - - - 1 - - 2,13 - - 14 - - 7*
Vor 12 2.4 - 2.4 - 2.4 - 2.5 - 2.5 - 2.5 - Vde - 12 - - 1 - - - 2,13 = - 14 - - *
Short-Circuit Ie 12 -40- | -100 | -40 | -100 | -40 | -100 | -40 |-100 | -40 | -100 [ -40 | -100 | mAdc - - - - - - - - - - - - 14 - 1,2,7,*
Current 12,13
[Power Requirements|
(Total Device)
Maximum Power Loax 14 - - - 20 | - - - - - 20 | - - |made| - - - - - - - - - 14 - - - - 1,2,3,4,5,7,
Supply Current 9,10,11,13
Power Supply Drain| I, 14 - 30 - 30 - 30 - 30 - 30 - 30 | mAdc - - - - - - - - 1,2,3,4,5, - - - 14 - 1
. 9,10,11,13
oo 14 - 26| - |1z6| - |26 - [1z6] - [126] - |12.6 | mAac| - R [ D I R - - - - - 14 - (128,457,
9,10,11,13
Switching Pulse | Pulse
Parameters In ut
Turn-On Delay toa- 1,12 - - - 10 - - - - - 10 - - ns 1 12 - - - - - - - - 14 - - 2,13 7*
Turn-Off Delay todr 1,12 - - - 10 - - - - - 10 - - ns 1 12 - - - - - - - - 14 - - 2,13 7*

*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.

(Penuiuod) GOOEOW ‘GOLEIN



MC3100/MC3000 series
TRIPLE 3-INPUT “AND” GATE

MC3106F - MC3006F
MC3106L - MC3006L,P

(54H11J) (74H11J,N)
This device consists of three 3-input AND gates.
1?3' %%UérRs(?u'T‘Er“gﬁgv‘v: N This non-inverting function is useful for optimizing
logic design, or for direct implementation of standard
logic equations.
Vce
14
] 1
2 12
| 13
24k 3 602 3
3 4 6
5
9
10 8
1"
10— 9. 1
2 » :.3.5 k 2
3
1 Positive Logic: 12=1¢2413
A 500 Negative Logic: 12=1+2+13
X
' Input Loading Factor = 1
Output Loading Factor = 10
7 Total Power Dissipation = 84 mW typ/pkg
Gnd Propagation Delay Time = 9.0 ns typ
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
ViHx
Vee
Coax
280
950 + 1.0%
TPin
PULSE MMD6150
GENERATOR or Equiv
PRF = 1.0 MHz typ
PW = 60% Duty Cycle MMD7000
t+=7.0ns or Equiv
t-=7.0ns
Ct = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.
The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gates are tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-
maining inputs.

(panunuos) 90OLOIN ‘90LEDIN

\ TEST CURRENT/VOLTAGE VALUES
§§D—-——12 @ Test mA Volts
1
3 ) Temperature loy low | b {to | Vi {Vin | Ve | Vol Ven | Vesx|Vee | Veer| Veen |Vinx
23:)'_5 —55°C] 20 [ 20| -T- J11][20f04a]24] 40 - [5.0[45][55 | -
9 MC3106 | +95°c [ 20 -2.0 [L.0[-101.1]{1.8[0.4]2.4 4.0 7.0 |5.0{4.5 55 |25
}?5 )‘—8 +125°C | 20 2.0 |- |- loslisfoa]24] 40 - |s5.0fl45|55 ] -
0°c| 20 2.0 { - | - |11]{2004]25 4.0 - |5.014.75|5.25| -
MC3006 § +25°C| 20 | -2.0 |1.0]-10[1.1]1.8]0.4(2.5 4.0 7.0 [5.0 |4.75] 5.25]2.5
+75°C| 20 2.0 | - |- Jo9|18lo4f25 4.0 - |5.0]4.75] 5.25] -
Pin MC3106 Test Limits MC3006 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C +25°C | +125°C 0°C +25°C | +75°C
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Min | Max | Min| Max | Min | Max| Unit | o low b [Io | Vi {Viu | Ve | Ve Ve | Vimax [ Vee | Veer | Veen | Vinx Gnd
Input I 1 - |-2.0] - |-2.0] - |-2.0] - |-2.0]- [-2.0] - [-2.0{mAdc| - - - - - - 2,13* -] - - 4 | - 7
Forward Current F .
Leakage Current Ip 1 - 50 | - 50 | - 50 - 50 | - 50 | - 50 |pAdc - - - - - - - 1 * - - - 14 - 2,7,13
Breakdown Voltage BV, 1 - - |55 - - - - - 15.5] - - - Vdc - - 1 - - - - - * - - - 14 - 2,713
Clamp Voltage Vh 1 - - -~ |-1.5] - - - - - |-1.5( - - | vde - - - 1 - - - - * - - 14 - - 7
Output
Output Voltage VoL 12 | - |oa| - |oa| - Joa|- |oa|- |oa]| - |04]vdc 12 - PO I T P R 2,13% I S T - 7
Yon 12 |2.4| - |24 - |24 - |25 - |25] - |25 - | vde - w | -{-1-11t]-1]- 2,13* [ I I R - 7
Short-Circuit Ige 12 | -40 |-100{ -40 |-100|-40 | -100] -40 [ -100 {-40 | ~100| -40 |-100| mAdc - - - - - - - - 1,2,13% | - - - 14 - 7,12
Current
Power Requirements
(Total Device)
Maximum Power - Imax 14 - - - 28 - - - - - 28 - -~ | mAdce - - - - - - - - 1,2,3,4,5,| 14 - - - - 7
Supply Current 9,10,11,13;
Power Supply Drain 1PDH 14 - 20 - 20 - 20 - 20 | - 20 - 20 | mAdc - - - - - - - - 1,2,3,4,5, - - - 14 - 7
9,10,11,13
I 14 - 40 | - 40 | - 40 | - 40 | - | 40 { - | 40 [mAdc - - - - - - - - - - - - 14 - | 1,2,3,4,5,7,
PDL 9,10,1’,13
Switching Pulse | Pulse
Parameters In Out
Turn-On Delay
tpd- (1,12 | - - - 15 - - - - - 15 | - - ns 1 12 - - - - - - * - 14 - - |2,13 1
7
Turn-Off Delay tods 1,12 | - - - 12 - - - - - |12 - - ns 1 12 - |- - -] - - * - 1| - - 12,13 7

K P s n P
Since this is a non-inverting gate, power drain is

minimized by tying the inputs to gates not under test to V.

RH’




TRIPLE 3-INPUT “NAND”GATE

MC3100/MC3000 series

(Open Collector)

MC3107F - MC3007F
MC3107L - MC3007L,P

CIRCUIT SCHEMATIC
1/3 OF CIRCUIT SHOWN

This device consists of three 3-input NAND gates
with no output pull-up circuits. It can be used where
the Wired-OR function is required or for driving dis-
crete components.

Vee
14
1
24k 800 13
3
4 6
5
9
1 0—4 12 19 8
20
130 Positive Logic: 12=1e2 13
Negative Logic: 12=1+2+ 13
S
A 470%
Input Loading Factor = 1
67 QOutput Loading Factor = 10
Gnd Total Power Dissipation = 66 mW typ/pkg
Propagation Delay Time = 8.0 ns typ
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
VIHX
TPin © +2.5 Vdc TTPout Vee
t t-
7.0ns 7.0ns
280 - =
50% 3.0V
TPin 15V
10%
h—o_i_o V]
PULSE
GENERATOR fpd- tpd+
224V
PRF = 1.0 MHz typ L TPout .
PW = 50% Duty Cycle 50 < Ct ou <04 v
t+=7.0ns Gnd
t-=7.0ns 1

Ct = 25 pF = total parasitic capacitance, which includes probe, wiring, and load

capacitances.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gates are tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-

maining inputs.

-

WN =

o

1 3
1
TEST CURRENT / VOLTAGE VALUES
@ Test mA Valts
Temperature lOI. Iin 'D vll. VIH vF VR VRH VCEX vmlx VCC vCCl vCCH VIHX
; —55°C{ 20 - - | n1{z20f04| 2.4 4.0 5.5 - 50 | 4.5 5.5 -
M(3107{ +25°C| 20 1.0 |-10) 1.1 | 1.8 | 0.4 2.4 4.0 5.5 | 7.0 | 50 | 4.5 5.5 2.5
+125°C| 20 - - |oslisjoa| 24 4.0 5.5 - 5.0 | 4.5 5.5 -
0°Ccl 20 - - | 11]20]0.4 2.5 4.0 5.5 - 5.0 | 4.75 | 5.25 -
MC3007{ +25°C| 20 1.0 |-10)11]18loa] 25 4.0 5.5 | 7.0 | 50| 475 | 5.25 2.5
+75°C{ 20 - - |09] 1804 2.5 4.0 5.5 - 5.0 | 4.75 | 5.25 -
Pin _ MC3T07 Test limits MC3007 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C_ | +a5°C | +125%C 0°C | +a5°C [ +75°C
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | lot l lin [ ‘n] Vn1 Vi Vrl Ve | Ve [ Veex ]me J Vcc[ Ve chcu l Viux Gnd
Input
Forward Current I 1 - l-20) - [ -20] - |20} - |-20| - |-20] - |-20]|mAd| - - R I B B - 2,13 - - - 14 - - T
Leakage Current | 1 - 50 | - 50 - 50 | - 50 | - 50 | - 50 | pAde| - - - - - - 1 - - - - - 14 - 2,7,13*
Breakdown Voltage | BV, 1 - - 55| - - - - - 55| - - - | vac - 1 - EN I - - - - - - 1 - 2,7,13*
Clamp Voltage VD 1 - - - -1.5 - - - - - -1.5 - - Vde - - 1 - - - - - - - - 14 - - T*
Output
Output Voltage Vou 12 - |04 - {oaf - foaf - |04 - {04 - |04 v | 12 - - - 1 - - 2,13 - - - 14 - - 7*
O‘Cx‘:}:\:;:;eakzge Ieex 12 - Jaso ] - [eso | - [2s0 ] - [a2so| - [0 | - |250 |pade| - - - 123 - - - 12 - - 14 - - ™
Power Requirements|
(Total Device)
imum Power Lnax 14 - - - 20 - - - - - 20 - - | mAde - - - - - - - - - 14 - - - - 1,2,3,4,5,7,
Supply Current 9,10,11,13
Power Supply Drain|  Ipn. 14 - 28 - 28 - 28 - 28 - 28 - 28 | mAdc - - - - - - - 1,2,3,4,5, - - - - 14 - 1
9,10, 11,13
1 14 - )s | - || - [1s] - [13s5| - |1s]| - - B - N B N - - - - 14 - 1,2,3,4,5,7,
- 3 13.5 | mAde $,10,11,13
Switching Pulse | Pulse
Parameters In_| Out
Turn-On Delay ta- 1,12 - - - 4| - - - - - 1 | - - ns 1 12 - P I - - - - 14 - - 2,13 7%
Turn-Off Delay toar 1,12 - - - 20 | - - - - - 20 | - N ns 1 12 N [ I I R - - - 14 - - 2,13 7*

*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.

(Panunuod) /00EIIN “LOLEION



MC3100/MC3000 series
HEX INVERTER
MC3108F - MC3008F
MC3108L - MC3008L,P

(54H04J) (74H04J,N)
This device offers six independent inverting gates
CIRCUIT SCHEMATIC in a single package. Each gate consists of a single input
1/6 OF CIRCUIT SHOWN driving an output inverter.
Vce
14 1 —DO—Z
3——{ >0——4
5———-{>0— 6
9——Do— 8
2
1 ———Do——— 10
13—| >0—— 12
Positive Logic: 2 =7
Input Loading Factor = 1
Output Loading Factor = 10
Total Power Dissipation = 140 typ/pkg
Propagation Delay Time = 6 ns typ
Pin numbers for the 54HO04F/74HO4F device are DEVICE PIN NUMBERS
shown in the chart. These devices are available on MC3108F,L/3008F,LP| 1 [ 2| 3 I 4 L 5 l 61 7 l SJ 9 ] 'IOLH [ 12[ 13[14
special request. 54HO4F /74H04F 1114 3[2]s[e[11] 8|7 |10] 9]12[13]14

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

Vee

Coax

t+ -

950 + 1.0%

PULSE
GENERATOR MMD6150
or Equiv
PRF = 1.0 MHz typ
PW = 50% Duty Cycle
t+=7.0ns MMD7000
t-=7.0ns I or Equiv

Ct = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
inverter. The other inverters are tested in

the same manner.

1 ——{>~r—— 2
3—>o—a
5 —Do— 6
9 ———-{>0-— 8
11— >—10 TEST CURRENT / VOLTAGE VALUES
mA Volts
13— >—12 @ Test ,
Temperature | lou | low b | o [ Vi | Viu| Ve Ve Ve Vx| Vee | Veer | Veen
—55°¢] 20 |-20] - | - 11|20 04| 24 4.0 - 50 | 4.5 5.5
MC31084 +925°c|{ 20 | -2.0f1.0]-10| 1.1 1.8 | 0.4 2.4 4.0 7.0 |50 | 4.5 5.5
+125°C 20 -2.0| - - 0.8 1.8 0.4 2.4 4.0 - 5.0 4.5 5.5
0°C 20 | -2.0f - - 1.1 | 2.0]0.4 2.5 4.0 - 5.0 | 4.75 5.25
MC3008{ +25°C| =20 | -2.0]|10]-10] 1.1 | 1.8 0.4 2.5 4.0 7.0 | 50| 4.7 | 525
+75°C| 20 | -2.0] - - o918 |04 2.5 4.0 - 5.0 { 4.7 | 5.25
Pin MC3108 Test Limits MC3008 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C_ | +25°%C_ [ +125°%C 0°C_ [ +25°c [ +75°C |
Characteristic Symbol Test | Min ] Max T Min ] Max l Min [ Max | Min | Max | Min [Max ] Min i Max | Unit loy ‘on_l ';..] 'n1 Vi ] Viu | Ve | Ve I Ve [ Venax | Vee [ Vea ] Veen Gnd
Input I 1 - |20 - T- R - e 1. N N ~ N B _ 1 N N N . N 12 *
B ward Current - 2. 2.0 2.0 2.0 2.0 2.0 | mAde 7
Leakage Current IR 1 - 50 - 50 - 50 - 50 - 50 - 50 1Ade - - - - - - - 1 - - - - 14 T*
Breakdown Voltage BVin 1 - - 5.5 - - - - - 5.5 - - - Vdc - - 1 - - - - - - - - - 14, 7*
Clamp Voltage Vp 1 - - - | -L5| - - - - - | -nsf - - Vde - - - |1 - -] - - - - - 14 - 7%
Output .
Output Voltage Yor 2 - 04 - o4} - |04 -] 04| - |o4af - 04| va 2 - - - - 1 - - - - - 14 - 7*
Vou 2 2.4 | - |24 - |24 - |25( - |25 - |25/ - vde - 2 -] - 1 - - - - - - 14 - T
Short-Cireuit Isc 2 -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | mAdc - - - - - -] - - - - - - 14 1,2,7
‘_Currem‘.
Power Requirements
(Total Device)
Maximum Power Imax 14 - - - 37.5 - ~ - - - 37.5 - - mAdc - - - - - - - - - 14 - - - 1,3,5,7,9
Supply Current 1,1
Power Supply Drain| Ippo 14 - 58 - 58 - 58 - 58 - 58 - 58 | mAdc - - -1 - - - - - 1,3,5,9, - B B 14 7
1,18
IopL 14 - 26 - 26 - 26 - 26 - 26 - 26 | mAde - - - - - - - - - - - - 14 1,8,5,7,9
11,13
Switching Pulse | Pulse
Parameters In Out
Turn-On Delay th* 1,2 - - - 10 - - - - - 10 - - ns 1 2 - - - - - - - - 14 - - T*
Turn-Off Delay ta 1,2 - - - 10 - - - - - 10 - - ns 1 2 -] - - -1 - - B - 14 C B I

* Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.

(penunuod) 800N ‘80LEIN



MC3100/MC3000 series
HEX INVERTER

MC3109F - MC3009F
MC3109L - MC3009L,P

(54H05J) (74HO5J,N)

This device consists of six independent inverting

CIRCUIT SCHEMATIC gates with no output pullup circuits. It can be used

1/6 OF CIRCUIT SHOWN where the Wired-OR function is required, or for driving
discrete components.

1 ———D@———Z
3 —{>o—4
5-———Do— 6
9—! >0——8
2
1 ——I >0—— 10
13 ‘*“{ >0— 12
Positive Logic: 2 =7
o
7 Input Loading Factor = 1
Gnd Qutput Loading Factor = 10
Total Power Dissipation = 90 mW typ/pkg
Propagation Delay Time = 8 ns typ
Pin numbers for the 54HO05F/74HOSF device are DEVICE PIN NUMBERS
shown in the chart. These devices are available on MC3109FL/3009F,LP| 1] 2] 3[a[5[6[7[8]9]10]11]12]13]14
special request. 54HO5F/74HO5F 1]1a[3] 256 [11]8]7[10[9]12]13] 4
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
TPin TPout Vee
o [
t+ t-
7.0 ns 7.0ns
280 —
so% SO0V
r———" TPin 15V
PULSE | !
GENERATOR ] 1
| I
PRF = 1.0 MHz typ
PW = 50% Duty Cycle L |
t+=7.0ns 50 ~Cr
t-=7.0ns
= =
CT = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
i inverter. The other inverters are tested in
| the same manner.

(penunuo2) GOOEIN ‘60LEDN

1—‘ >o—— 2
3—>e—1a
5—| S>o——6
9 —Do————- 8
" —{ >o——10
TEST CURRENT / VOLTAGE VALUES J
13——Do——12
@ Test mA Volts
Temperature lou bn Io | Vi | Vi | Ve Ve Ve Veex | Vmax | Vec | Vear | Veen
—55°C 20 - - 1.1 2.0]0.4 2.4 4.0 5.5 - 5.0 4.5 5.5
MC3109 +25°¢| 20 1.0 |-10] 1.1 1.8 [0.4 2.4 4.0 5.5 7.0 | 50 | 4.5 5.5
+125°C{ 20 - - Jos|18[04]| 2.4 4.0 5.5 - 5.0 | 4.5 5.5
0°cl 20 - - Jrif20f0a]| 25 4.0 5.5 - 5.0 | 4.75 | 5.25
MC3009{ +25°C| 20 1o |-10] 1) 18oa| 25 4.0 5.5 | 7.0 |50 47 | 5.2
+75°Cf 20 - - {os|18]04 2.5 4.0 5.5 - 5.0 | 4.75 | 5.25
Pin MC3109 Test Limits MC3009 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
‘ Under | —55°C | +25°C | +125°C 0°C | +25°C_ | +75°C |
Characteristic | Symbol | Test | Min | Max | Min | Max | Min [ Max | Min | Max | Min | Max | Min [ Max | Unit | lot | bn ] b 1Vn ] Vi ] Ve | Ve 1 Veu {Vcsx ] Vimax [ vccT Veer ] Veew | Gnd
i
i Input
| Forward Current I 1 - |-20} - |-20 - | -2.0 - p-2.0) - | -2.0 - |-2.0 | mAde - - - - - 1 - - - - - - 14* *
Leakage Current ip 1 - 50 - 50 - 50 - 50 - 50 - 50 | pAde - - - - - - 1 - - - - - 14 *
Breakdown Voltage BV 1 - - 5.5 - - - - - 5.5 - - - Vde - 1 - - - - - - - - - - 14 T*
Clamp Voltage VD 1 - - - -1.5 - - - - - -1.5 - - vde - - 1 - - - - - - - - 14 - T*
Output
Output Voltage VoL 2 - 0.4 - 0.4 - 0.4 - 0.4 - 0.4 - 0.4 Vde 2 - - - 1 - - - - - - 14 - ™
I it yeakase Terx 2 - leso| - |2s0o | - |aso | - [zs0| - |20 | - |250 |wAde| - N R R - - 2 T - 7+
F’ower Requirements
(Total Device)
Maximum Power I 14 - - - |85 - - - - - lens | - - | made| - - - - - - - - . 14 - - - 1,3,5,7,
Supply Current max 9,11,13
Power Supply Drain|  Ipp, 14 - 58 - 58 - 58 - 58 - 58 - 58 | mAde - - - - - - - 1,3,5,7, - - - - 14 7
; 9,11,13
1 14 - 26 - 26 - 26 - - 26 - 26 - - - - - - - - - - - - 14 1,3,5,7,
PDL 26 mAdc 91145
Switching Pulse | Pulse
Parameters In Out
Turn-On Delay - 1,2 - - - 15 - - - - - 15 - - ns 1 2 - - - - - - - - 14 - - 7*
| Turn-Off Delay s 1,2 - - - 18 - - - - - 18 - - ns 1 2 - - -] - - - - - 14 - - T*

* Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.



MC3100/MC3000 series
DUAL 4-INPUT “NAND"” GATE

MC3110F - MC3010F
MC3T10L - MC3010L,P

(54H20J) (74H20J,N)

This device consists of two 4-input NAND gates.

ﬂ%‘éuc'fasccu'ﬁ“gﬁgﬁ,q These gates may be cross-coupled to form a set-reset
flip-flop.

Vee
14

o e s
2.4 k:: 800 %: 60 g

SN
WNOW OBN=
-] o

1 H
20— 35k$ 6
40 3
50
Positive Logic: 6=1%2e4¢5
]:K 250 Negative Logic: 6=1+2+4+5
Y
r Input Loading Factor = 1
Output Loading Factor = 10
L Total Power Dissipation = 44 mW typ/pkg
7 Propagation Delay Time = 6.0 ns typ
Gnd
Pin numbers for the 54H20F/74H20F device are DEVICE PIN NUMBERS
shown in the chart. These devices are available on MC3110F,L/3010F,LP[ 1 [ 2] 3[4 s[6[ 7] 8]9]10]11]12]13]14
special request. 54H20F /74H20F 112 313[1a] 2 [11]10]6[7 [1al8] 9] 4

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

VIHX

Vee

Coax
280
950 + 1.0%
TPin
PULSE MMD6150
GENERATOR or Equiv

PRF = 1.0 MHz typ
PW = 50% Duty Cycle
t+=7.0ns
t-=7.0ns

MMD7000
or Equiv

Ct = 26 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gates are tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-

maining inputs.

N
WNOW UIBN=
o o

TEST CURRENT/VOLTAGE VALUES

@ Test mA Volts
Temperature| lov | low | b | To | Vi | Viu | Ve Ve Ve Vimax | Vee | Veer | Veen | Vinx
—55°C| 20 [ 20 | - | - [11[20f04] 24 4.0 - 5.0 | 4.5 5.5 -
MC31104 +25°Cf 20 | -2.0 |1.0]-10) 1.1} 1.8 | 0.4 | 2.4 4.0 7.0 | 50| 45 5.5 2.5
+125°C| 20 | -2.0 | - - {08 18|04 2.4 4.0 - 50 | 4.5 5.5 -
0°C| 20 [ -2.0 | - - |11 20]04 2.5 4.0 - 5.0 [ 4.75 | s5.25 -
MC3010{ +25°C| 20 | -2.0 [1o|-10] 11| 18f0a]| 25 4.0 7.0 | 5.0 | 475 | 525 2.5
+75°C{ 20 | -z.0 | - - jo9|1sfo4| 25 4.0 - 5.0 | 4.75 | 5.25 -
Pin MC3110 Test Limits MC3010 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C | +25°C | +125°C 0°c | +25°¢ | +75%C |
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | lo l low l b | 1o ! \ l Vi l Ve I Ve i Ve l Vinax l Vcc_l Ve Tvccu—[ Vinx Gnd
Input L 1 - | 20| - [-20| - [-20] - |20 - | -20] - |-20]mad| - N I A I N - 2,4,5 - N R 4 N T
Forward Current F
Leakage Current IR 1 - 50 - 50 - 50 - 50 - 50 - 50 rAde - - - - - - - 1 - - - - 14 - 2,4,57*
Breakdown Voltage [ BV 1 - - [ss [ - E - - - s | - - - | vae - R ] - -1 -1- - B - - - 14 - 2,4,5,7%
Clamp Voltage A 1 - - - s - - - - - s - - | vae R N R - B B - 14 s - 7
Output "
Output Voltage VoL 6 - joa| - |oa| - Joa) - |oa| - |oa| - |oa]| vac]| s - - - - 1] o- - 2,4,5 - - 14 - - 7
n %
Vou 6 2.4 - | 2.4 - 2.4 | - 2.5 - |25 - 2.5 | - vde - 6 - - 1 - - - 2,4,5 - - 14 - U
Short-Circuit Isc 6 <40 | -100 | -40 | -100 | -40 [-100 | -a0 [-100 | -40 | -100 | -40 | -100 | mAdc| - - N I R R - - - - - 14 - 1,2,4,5,6.7]
Current
[Power Requirements
(Total Device)
Maximum Power ‘max 14 - - - 12.5 - - - - - 12.5 - - mAdc - - - - - - - - - 14 - - - - 1,2,4,57,
Supply Current 9,10,12,13
Power Supply Drain| L 14 R T B P -T2 | - 20 | - 20 | - 20 | mAd - - -1 -1 -1-71- - 1,2,4,5, B B E 12 B 7
PDH made 9,10,12,13
- - - R - R N N T - T - T- R B N N N 14 - |1,2,4,57
Ippr, 14 8.4 8.4 8.4 8.4 8.4 8.4 | mAde 9,10, 12,13
Switching Pulse | Pulse
|Parameters In Out .
Turn-On Delay ta- 1,6 - - - 0| - - - - - 0| - - s 1 6 P - - - 14 - - 2,4,5 7
Turn-Off Delay tods 1,6 - - - 10 R - - - R 10 R R ns 1 6 - - - - - - - - 14 - - 2,4,5 7%

*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.

(penunuod) LOEON ‘OLLEDIN



MC3100/MC3000 series
DUAL 4-INPUT “AND” GATE

MC3TIIF - MC3011F
MC3IIIL - MC3O0TIL,P

(54H21J) (74H21J,N)

This device consists of two 4-input AND gates.
1%%%%}%%%":5—%38%\, Thi_s norf-inverting fl.mctit.)n is useful .for' optimizing

logic design, or for direct implementation of standard
logic equations.

Vee
14
: >
4 K S <
5
19
13
B3
335k 6 . i
Positive Logic: 6 =1e2e4 5

Negative Logic: 6 =1+2+4+5

Input Loading Factor = 1

Output Loading Factor = 10

Total Power Dissipation =56 mW typ/pkg
Propagation Delay Time = 9.0 ns typ

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

ViHx
+2.5 Vdc Vee

Coax Coax

950 + 1.0%

TPin

PULSE MMD6150
GENERATOR or.Eaulv
PRF = 1.6 MHz typ
PW = 50% Duty Cycle MMD7000
t+=7.0ns or Equiv
t-=7.0ns

Ct = 25 pF =total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gate is tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-

maining inputs,

RGN
WNOOOI RN =
® o

TEST CURRENT/VOLTAGE VALUES

@ Test mA Volts
Temperature low | on | b | To | Vi | Viu | Ve Ve Ve Viax | Vec | Veer | Veen | Vinx
—55°C 20 -2.0 | - - 1.1) 20|04 2.4 4.0 - 5.0 4.5 5.5 -
MC3111 { +25°C] 20 -2.0 [1.0]-10| 1.1 1.8 | 0.4 2.4 4.0 7.0 | 5.0 4.5 5.5 2.5
+125°C 20 | -2.0 | - - |os8|18|0a| 24 4.0 - 5.0 | 4.5 5.5 -
0°C[ 20 [ 20| -] - [11]20[0a] 25 4.0 - |50 47 |52 -
MC3011{ +25°C[ 20 | -2.0 [ro|-10| 11| 1s{oa]| 25 4.0 7.0 | 5.0 | 475 | 5.25 2.5
‘ +75°C] 20 [ 20 | - | - o9 1s0oa] 25 4.0 - |50 a5 | 525 R
Pin MC3111 Test Limits MC3011 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
d —55°C | +25°C_ | +125%C 0°c [ +25¢ | +75%C |
Under - : - : - it | o | Yow [l To | V| V| Ve | v v Voo | Vee | Vea | V v
Characteristic Symbol | Test | Min TMax | Min | Max | Mm] Max | Min | Max | Min | Max | Min [ Max | Unit oL oH b | To | V| V| Ve ® RH max | Vee | Vear | Veen IHX Gnd
Input I 1 - T-20] - [-20] - [-20] - |-20] - | -20] - |-20]mag| - - -1 -7 -7 R 2.4,5 R N N 14 N T
Forward Current F
Leakage Current Ix 1 - 50 - 50 - 50 - 50 - 50 - 50 | pAde - - - - - - - 1 * - - - 14 - 2,4,5,7
Breakdown Voltage va 1 - - 5.5 - - - - - 5.5 - - - Vde - - 1 - - ~ - - * - - - 14 - 2,4,5,7
Clamp Voltage vy 1 - - - -1.5]| - - - - - L5 - - vde - - - 1 - - - - * - - 14 - B 7
Output
Output Voltage VoL 6 - 0.4 - 0.4 - 0.4 - 0.4 - 0.4 - 0.4 | vdc 6 - - - 1 - - - 2,4,5% - - 14 - - 7
- - - - - - - - - - - - - - 14 - - 1
Von 6 2.4 2.4 2.4 2.5 2.5 2.5 vae | 6 1 2,4,5%
Short-Circuit Ise 6 -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | mAdc - - - - - - - - 1,2,4,5% - - - 14 - 8,7
Current
f—Power Requirements
(Total Device)
Maximum Power Iax 14 - - - 18 - - - - - 18 - - | mAde - - - - - - - - 1,2,4,5, 1 - - - - 7
Supply Current 9,10,12,13
Power Supply Drain| I 14 - 2| - j2| - jw2) - 2] - [1B2] - [1B.2]mad - - - - - - - 1,2,4,5, - - - 14 - 4
pply PDH made 9,10, 12, 13
- N N B N N - - I P B N - B N R - 1 R 1,2,4,5,7,
oo 14 26 26 26 26 26 26 | mAde 1 910,12, 13
Switching Pulse | Pulse
Parameters In_| Out
Turn-On Delay toa- 1,6 - - - 15 - - - - - 15 - - ns 1 6 - - - - - - * - 14 - - 2,4,5 U
Turn-Off Delay tods 1,6 - - - 12 - - - - - 12 - - ns 1 6 - - - - - - * - 14 - - 2,4,5 7

*Since this is a non-inverting gate, power drain is minimized by tying the inputs to gates not under test to VF.H

(PenunU0d) LLOEJIN ‘LLLEDIN



DUAL 4-INPUT “NAND” GATE MC31 00/MC3000 series

(Open Collector)

MC3112F - MC3012F
MC3112L - MC3012L,P

(54H22)) (74H22J,N)
This device consists of two 4-input NAND gates
CIRCUIT SCHEMATIC with no output pull-up circuits. It can be used where
1/2 OF CIRCUIT SHOWN " L N = .
/20 the Wired-OR function is required or for driving dis-
Vee crete components.

A
WNO® OIbN=
«® o

Positive Logic: 6=1¢2e¢4¢5
Negative Logic: 6=1T+2+4 + 5

Input Loading Factor = 1
Output Loading Factor = 10
l Total Power Dissipation = 44 mW typ/pkg
Gnd Propagation Delay Time = 8.0 ns typ

7

Pin numbers for the 54H22F/74H22F device are DEVICE PIN NUMBERS

shown in the chart. These devices are available on MC3112F,L/3012FLP| 1| 2| 3[4[s5[6[7[8][9]10[11]12]13]14
special request. 54H22F/74H22F 1121 31314 211106 [7 [1a]8 [ o] 4

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

ViHx
TPin ? +2.5 Vdc ?Tpout Vee
t+ -
7.0ns 7.0 ns
280 f—
Foow 30V
TPin 15V
10% 4y
PULSE
GENERATOR tod+

PRF = 1.0 MHz typ L
PW = 50% Duty Cycle 50
t+=7.0ns

t-=7.0ns

AY|
AR
[s]

-

<04V
Gnd

L
1|

Ct = 25 pF =total parasitic capacitance, which includes probe, wiring, and load
capacitances.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gate is tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-
maining inputs.

—~aa
WNOWW VBN
] o

TEST CURRENT/VOLTAGE VALUES

Volts
@ Test mA
Temperature| foo | Ly | o [ Vi [ V| Ve | Ve Ve | Veex| Vemox | Voo | Vear | Veen | Vimx
—55°C| 20 - - | 11}20]0.4 2.4 4.0 5.5 - 5.0 | 4.5 5.5 -
MC3112 ¢ +25°C{ 20 1.0 [-10| 1.1] 1.8 0.4 2.4 4.0 55| 7.0 | 5.0 | 4.5 5.5 2.5
+125°C{ 20 - - |08 1.8]0.4 2.4 4.0 |55 - 5.0 | 4.5 5.5 -
0°Cl 20 - - J11fz20]0s] 25 4.0 |55 - 50 | 4.75 | 5.25 -
MC30125 +25°C{ 20 | 1.0 |-10( 1.1{ 1.8 { 0.4 2.5 4.0 55| 7.0 (50| 475 { 525 2.5
+75°C| 20 - - |o9]|1s]os]| 25 4.0 |55 - 5.0 | 4.75 | 5.25 -
Pin MC3112 Test Limits MC3012 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C | +25°C | +125°%C o°C | +25°c | +75°C |
Characteristic Symbol Test | Min J MaxT Min I Maxl Min | Max | Min | Max [ MinJ Maleinj Max unit lo, ] b | b l Vi | Vin | Ve | Ve l Ve Ivcsxl Vm.x1 Vch Vea I Veen 1 Vinx Gnd
Input .
Forward Current I 1 - 20| - |20 20| - |-20| - |-20]| - |-20|mad]| - - - - -1 - 2,45 | - - - 14 - - d
Leakage Current In 1 - 50 - 50 50 - 50 - 50 - 50 | pAde - - - - - - 1 - - - - - 14 - 2,4,5,7
Breakdown Voltage [ BV 1 - - |55 - - - - |55 - - - Vde _ - Z B - - - B B - B = 14 B 2,4,51*
Clamp Voltage Vb 1 - - - -1.5 - - - - 15| - - vde - - 1 - - - - - - - - 14 - - 1
Output -
Output Voltage Vor 6 - o4 - | 04 0.4 | - | 04| - [04] - |04 ] Vde 6 - - - 1 - - 2,4,5 - - - 1 - - 7
Output Leak:
Current o Icex - - 280 | - | 250 250 | - | 250 | - [ 250 | - | 250 | pAdc - - - 1 |2,45]| - - - 6 - - in - - 7+
Power Requil
(Total Device)
Maximum Power Tax 14 - - - 12.5 - - - - 12.5 | - - | mAde - - - - - - - - - 14 - - B - 1,2,4,517,
Supply Current 9,10, 12,13
Power Supply Drain| 1o 14 - 20 | - 20 2 | - 20 | - 20 - 20 |mAde| - - - - - - - 1,2,4,5 | - - - - 14 - 7
9,10,12, 13
- - - - - - - - 1,2,4,5,7,
TopL 14 - 50 - 5.0 50| - | 50| - |50]| - |50 |mad]| - - - - - 1 9,10,12, 13
Switching Pulse | Pulse
Parameters | In | Out -
Turn-On Delay tpd- 1,6 - - - 14 - - - - 14 - - ns 1 6 - - - - - - - - 14 - - 2,4,5 7
Turn-Oif Delay tods L6 - - - 20 - - - - 20 - - ns 1 6 - - - - - - - - 14 - - 2,4,5 T*

*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.

(PenURU0D) ZLOEJN “CLLEDN



MC3100/MC3000 series
-8-INPUT “NAND’’ GATE

MC3115F - MC3015F
MC3115L - MC3015L,P

This device is an 8-input NAND gate. It is useful
Vee when processing a large number of variables, such as
14 . in encoders and decoders.
3 e >
24k3 8003 eoi; ,
P 2
3
10 8
4 11
10—4 12
20— P4 13
30 3.5k 8
40- .
100~ . N
110 250 :E 500 Positive Logic:
120 9 8=1¢2e3¢4¢10¢11¢12¢13
130 ]‘ ]i ]; i Negative Logic:
8=1+2+3+4+10+11+12+13
JEIEIE S
7 Input Loading Factor = 1
Gnd Qutput Loading Factor =10
Total Power Dissipation = 22 mW typ/pkg
Propagation Delay Time = 8.0 ns typ
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
ViHX
0 +2.5 vdc Vee
Coax
280
t+ t-
950 + 1.0% 7.0 ns 7.0 ns
o] e
TPin — 3.0V
MMD6150 — 90%
or Equiv n 15V
PULSE
GENERATOR
PRF = 1.0 MHz typ a MMD7000
PW = 50% Duty Cycle or Equiv
t+=7.0ns 1
t-=7.0ns = = =
Ct = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.
The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 560-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20:1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

General Information section for packaging.




ELECTRICAL CHARACTERISTICS
Test procedures are shown for only one
input of this device. To complete testing,
sequence through remaining inputs in the

same manner.

1
2
3
10 8
11
12
13
TEST CURRENT/VOLTAGE VALUES
@ Test mA Volts
Temperature | oy lon ba | fo | Vi | Vi | Ve Vo Ve Vinax | Vee | Veer | Veen | Vimx
! —55°C| 20 | -2.0 - - | 11]|20]0.4 2.4 4.0 - 50 | 4.5 5.5 -
MC3115¢ +25°C| 20 | 20 [ 1o -10] 11| 18|04 2.4 4.0 7.0 | 50| 45 | 55 2.5
+125°C 20 | -2.0 [ - - Jos|1s]o4 2.4 4.0 - 50 | 4.5 5.5 -
0°C| 20 -2.0 | - - | L1j20]04 2.5 4.0 - 5.0 | 4.75 | 5.25 -
MC3015¢ +25°Cf 20 | -2.0 [ 10| -10] 1|18 |oa]| 25 4.0 7.0 |50 | 475 | 5.25 2.5
+75°C] 20 | -2.0 | - - josl1nsloa]| 25 4.0 - 5.0 | 4.75 | 5.25 -
i Pin MC3115 Test Limits __ MC30T5 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
; Under | —55°C | +25°C | +125%C 0°C [ +25°c [ +75%¢
Cl Symbol | Test [ Min | Max | Min | Max | Min | Max | Min | Max [ Min | Max | Min | Max | Unit oo | low [ ha| o I Vi l Vin er r 3 l Veu I Vinax | Vee [ Ve [Vccu [ Vinx Gnd
Input I 1 - [ -zo| - [ -20| - [-20] - |-20] - | -20] - |-20]|mad| - - - T-T-7-T: R 2,3,4,10, | - - - 14 B 7
Forward Current 11,12,13
Leakage Current I 1 - 50 - 50 - 50 - 50 - 50 - 50 | pAde - - - - - - - 1 - - - - 14 - 2,3,4,7,10,
11,12,13
Breakdown Voltage | BV, 1 - - 55| - - E - - 55| - - - | vac B - v - -1 -1- - - - - - 14 - [2.3,4,7,10,
11,12, 13
Clamp Voltage VD 1 - - - -1.5 - - - - - -1.5 - - Vdc - - - 1 - - - - - - - 14 - - 1
Output
Output Voltage VoL 8 - loal - Joa| - foaf - |oa| - 04| - |04 v 8 - R - 2,3,4,10 | - - 14 - - 7
: 13,12,13
Vou 8 2.4 - 2.4 - 2.4 - 2.5 - |25 - 2.5 | - Vde - 8 - - 1 - - - 2,3,4,10, - - 14 - - 7
11,12,13
Short-Circuit Iee 8 -40 | -100 | -40 | -100 | -40 |-100 | -40 [-100 | -20 | -100 | -40 | -100 | mAde | - - B - - - - - 14 - [12,3,4,78]
‘_Current 10,11,12,13
Power Requirements|
Totl bevice)
Maximum Power I 14 - - - 6.5 - - - - - 6.5 - - mAdc - - - - - - - - - 14 - - - - , 11,12,
Supply Current max
Power Supply Drain|  Ipne 14 - 10 - 10 - 10 - 10 - 10 - 10 | mAde - - - - - - - - 1,2,3,4, - - - 14 - 7
10,11, 12, 13
1 14 S laz ] o Jae ] - Jaz] - Jaz] - JTaz| - | 42 [mad - - -1 -1 -7 - R R - - R 14 - 1,2,3,4,7,
PDL mAade 10, 11, 12, 13|
frching Pulse | Pulse
|Parameters In_| Out 2,3,4,10
Turn-On Delay toa 1,8 - - - 12 - - - - - 12 - - ns 1 8 S I R - - - 14 - - 11218, U
Turn-Off Delay tode 1,8 - - B 2| - - - - - 2 | - - ns 1 8 B - - - 14 R - (23,410, 7
11, 12,13

(Penunuod) GLOEIIN ‘SLLEDN



MC3100/MC3000 series
8-INPUT “NAND"” GATE

MC3116F - MC3016F
MC3116L - MC3016L,P

(54H30J) (74H30J, N)
This device is an 8-input NAND gate. It is useful
Vee when processing a large number of variables, such as
14 in encoders and decoders.
4b <
28k 3 7603 58 3
S 3 3
q 4
__K'—‘ 8
11 8
3 0—4 1 1%
b n 40k$ 8 2
M Positive Logic:

Input Loading Factor = 1

Output Loading Factor = 10

Total Power Dissipation = 22 mW typ/pkg
Propagation Delay Time = 8.0 ns typ

11 © > !
120 2503 500 8=3e4e5066110120102
10 1
2 0— Negative Logic:
r 3 r I Y 8=3+4+5+6+11+12+1+2
XX a
7
Gnd

Pin numbers for the 54H30F/74H30F device are DEVICE PIN NUMBE RS
shown in the chart. These devices are available on MC3116F,L/3016F,LP[ 1 [ 2[3[4a[s5[e] 78] 9]10]11]12]13]14
special request. 54H30F/74H30F of1o] 23] 5] 6 ]11[12] 1]1a] 7] 8[13[ 4

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

ViHx
Q +2.5 vdc Vee
Coax
280
Ly t-
7.0ns 7.0ns
+ 1.
950 + 1.0% NI
TPin ——3.0V
MMD6150 TP 90%
or Equiv in 15V
PULSE
GENERATOR
PRF = 1.0 MHz typ MMD7000
PW = 50% Duty Cycle or Equiv

t+=7.0ns
t-=7.0ns = = =

Ct = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
input of this device. To complete testing,
sequence through remaining inputs in the
same manner.

(panunuoo) gLOEIN ‘9L LEDN

3
2
H
11 8
12
1
2
TEST CURRENT/VOLTAGE VALUES
@ Test mA Volts
Temperafure IOI, IOH lin ID vll vIH VF VR VRH Vmax VCC vCCl VCCH leX
~55°C{ 20 | 2.0 | - | - [11|20 04| 24 4.0 - 50 | 4.5 5.5 -
MC31169 +25°C] 20 [ -2.0 [1o|-10] 11|18 [0a]| 2.4 4.0 7.0 [5.0 | a5 | 55 2.5
+125°C] 20 | -2.0 | - - o8] 1804 2.4 4.0 - 5.0 | 4.5 5.5 -
0°C| 20 | -2.0 | - - Jr1f20] 04| 25 4.0 - 5.0 | 4.75 | 5.25 -
MC30164 +25°C{ 20 | -2.0 10| -10| 11| 18 04| 25 4.0 7.0 |50 | 475 | 525 2.5
+75°C] 20 | 20| - | - Joo[ns]oa]| 25 4.0 - |so0] 415 ] 525 -
Pin MC3116 Test Limits MC3016 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C | +25°C | +125%C 0°C | +25%¢ | +75%C |
Characteristic Symbol | Test | Min | Max | Min [ Max | Min [ Max | Min [ Max | Min [ Max | Min [ Max | unit lor J lon ] ln I o I i J Vi | Ve ] Ve ] Ve ] Vinax | Vee [ Vear I Veen I Vinx

Input 1 3 - | -20| - | -20f - [-20] - | -20| - | -20| - |-20[maAde| - - S -] -T-T13 . 1,2,4,5, - B B 14 B
Forward Current F 611,12
Leakage Current I 3 - 50 | - 50 | - 50 | - 50 | - 50 | - 50 | pAde| - - -1 - - - - 3 - - - - 14 -
Breakdown Voltage [ BV, 3 - - [ss | - - - - - [ss | - - - vde - - 3 | - | - - - B N Z - 4 .
Clamp Voltage vy 3 - - B ET - - - BRIETIEE - Vde N - s | - N _ - N N 12 N N
Gt 0.4 0.4 0.4 0 4 1,2,45 - 14 - -
Output Voltage VoL 8 - 3 - . - . - .4 - 0. - 0.4 | vde 8 - - - - 3 - - 6,11,12 -
v, 8 24 | - |24 - [24] - fas| - 25| - [2s5] - | va - 8 - -1 -1- - 1,2,4,5, B - 14 - -
OH
6,11, 1
Short-Circuit ISC 8 ~40 | -100 | -40 | -100 | -40 |-100 -40 | -100 | -40 | -100 | -40 | -100 | mAdc - - - - - - - - - - - - 14 -
Current
[Power Requirements
(Total Device)
Maximum Power Lax 14 - - - | 65 - - - - - 6.5 - - | mAde - - - - - - . - - 14 - - - -
Supply Current
Power Supply Drain|  Ip;., 14 - 10 - 10 - 10 - 10 - 10 - 10 | mAde - - - - - - - - 1,2,3,4, - - - 14 -
5,6,11,12
IppL 14 -l ez | - a2 - |42 - 142 - (42| - |42 [mAde| - - - - - - - - - - - - 14 -
Switching Pulse | Pulse
Parameters In_| Out 1,2,4,5,
Turn-On Delay toa- 3,8 - - - 12 - - - - - 12 - - ns 3 8 - - - - - - - - 14 - - 6,11,12
Turn-Off Dela, t 3,8 - - - 10 - - - - - 10 - - 3 8 -l - - -] - - - - 14 - - 112,45
y pd+ ns 6,11,12




4-WIDE MC3100/MC3000 series
3.2-2:3 INPUT EXPANDER FOR
“AND-OR-INVERT” GATES

MC3118F - MC3018F
MC3118L - MC3018L,P

(54H62)) (74H62J,N)
This expander is designed to expand the AND-OR-
INVERT capabilities of the MC3032 and MC3034.
One expander can be connected to each expander
input of the expandable gate.
Vee
014 o8 3
4
5
2.8k 2.8k 328k 2.8k , Collector
TF Taliiate 2 -
30— 12 ——=2
40— 13 Emitter
50
10- 9
20 10
120 "
13 “Input Loading Factor = 1
O-
10 0— Full output loading factor of the expandable
110 gate is maintained.
X k ] x
x y r Y % Total Power Dissipation = 40 mW typ/pkg
% 7'y A x Propagation Delay Time:
Atpgq = +0.4 ns typ
Aty = 0.05 ns typ
67 o6 When added to the expandable
Gnd “AND-OR-INVERT" gate.
Atpg1/pF = +0.3 ns/pF typ
Atpgo/pF = +0.04 ns/pF typ
Caused by additional capacitance
at expansion points.
Pin numbers for the 54H62F/74H62F device are DEVICE PIN NUMBERS
shown in the chart. These devices are available on Mc3118F,L/3018FLP| 1 [ 2] 3[4a[sT e[ 78 o]10]11]12]13]14
special request. 54H62F/74H62F 2[3[13]14] 1 J1o]fnf12]7]8[9|5][6] 4

APPLICATION: EXPANDABLE 4-WIDE 2-2-3-2-INPUT AND-OR-INVERT GATE
WITH A 4 WIDE 3-2-2-3 INPUT EXPANDER CONNECTED

24 L EXPANDER
12— MC3018

Positive Logic:

< 8=(1+13)+(2+3)+(4+56)+(9+10) +(3°4+5)+(1+2)+(12+13)+(9+10°11)
[ ) J

Y g
Expandable Gate Expander

EXPANDABLE
8 > GATE
MC3032

ol )

L

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
i input of the expander being tested. To
| complete testing, sequence through remain-

| ing inputs.
3
a
f Coliector
2
12 TEST CURRENT/VOLTAGE VALUES
13 Emitter mA Volts
i @ Test
‘ :'1) Temperature | lou | tn | b | Ve Ve Ve [Veer [Vee2| Vin | Vie |Vimax | Vec | Veer | Veen
—55°C[5.85 | - - ] 2.4 4.0 0.4 1.0 [0.85]2.0 {08 | - |50]|45]55
MC3118 { +25°C| 7.0 |1.0 | -10 | 2.4 4.0 0.4 [0.85[0.85] 1.8 [ 0.8 [7.0 [ 5.0 [4.5 [ 5.5
+1925°C| 7.85 | - - 2.4 1.0 0.4 | 0.6 |0.85] 1.8 | 0.8 | - | 5.0 4.5 ] 5.5
; 0°c| 6.3 | - - |25 4.0 0.4 [ 1.0 [0.85] 2008 | - [ 50][4175]525
Mmc3018 { +25°C| 6.7 [1.0 | -10 | 2.5 4.0 0.4 |0.80.85] 1808 ][7.0]50]475]525
+75°C| 1.4 | - BN EX 4.0 0.4 0.6 [0.85( 1.8 0.8 - [50]475]525
‘ Pin MC3118 Test Limirs MC3018 Test Limits TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW:
|
| Under| —55°C +25°C +125°C 0°C +25°C +75°C
| isti i i i i i i itllo | ol 1 |V \/ Ve [Veer|Veea| Vin | Vo [Vinax| Vee [Vea |V
| Characteristic Symbol | Test | Min | Max | Min | Max [ Min | Max | Min | Max | Min | Max | Min {Max | Unit | 'o. | % | To R RH F | Veer| Vee2| Vin | Vio |Ymax| Yec | Vear [ Veen Gnd
|
i Input
I Forward Current IF 1 - -2.0| - -2.0 | - -2.0 - -2.0 - |-2.0| - -2.0 | mAdc - - - - 2 1 - - - - - - - 14 7*
Leakage Current [R 1 - 50 - 50 - 50 - 50 - 50 - 50 | pAdc - - - 1 - - - - - - - - - 14 2,7*
Breakdown Voltage Bvin 1 - - 5.5 - - - - - 5.5 | - - - Vde - 1 - - - - - - - - - - - 14 2,7*
Clamp Voltage VD 1 - - - -1.5 - - - - - |-1.5 - - Vde - - 1 - - - - - - - - - 14 - T™*
Output
Output Voltage VoL** 6 - 0.4 - 0.4 - 0.4 - 0.4 - 0.4 - 0.4 | Vdc 6 - - N - - 8 - 1,2 - - 141 | 14T | 147 7*
Emitter Current oo 8 |-470| - |-470| - |[-470| - |-600| - -600] - |-600 | - [pAde| - _ - B - N 8 - 12| - - ~ e |- 7*
Collector Current ICOTT 6 - 320 - - - - - 570 - - - - 1Ade - - - - - - - - - 1',132,9, - - |6,14 - 7
Power Requirements
(Total Device)
Maximum Power 1 ax 14 - - - 8.0 - - - - - 8.0 - - mAde - - - - - - - 8 - - 14 - - - 1,2,3,4,5,7
Supply Current b 9,10,12,13
I 14 - 7o - {no| - |70 ]| - |70 - |70]| - | 70| mAdec| - - - - | 12,345, | - - 8 - - - - - 14 7
PDH 9,10,12,13
Power Supply Drain IPDL 14 - 9.0 - 9.0 - 9.0 - 9.0 - 9.0 - 9,0 | mAdc - - - - - - - 8 - - - - - 14 1,2,3,4,5,7
9,10,12,13
*Ground inputs to gates not under test.
1 Apply to pin 14: @ Low temp. Veew @ 25°C Veer @ Hi temp Veen

11 Connect 575 Q resistor from Pin 8 to ground.

**This test is a measure of potential difference between pins 6 & 8.

(penunuod) gLOEON ‘SLLEDIN



TRIPLE 3-INPUT EXPANDER MC3100/MC3000 series
FOR “AND-OR” GATES

MC3T119F - MC3019F
MC3I119L - MC3019L,P

(54H61J) (74H61J, N)

This device consists of three independent 3-input AND
1/3 OF CIRCUIT SHOWN gates. The outputs of each gate are available as ORing
nodes. Using the MC3019 expander, with the MC3031
expandable gate, up to six AND gates can be ORed
together.

11
13
Input Loading Factor = 1

Full output loading factor of the expandable
gate is maintained.

Total Power Dissipation = 256 mW typ/pkg
Propagation Delay Time:
Atpd1 = +0.4 ns typ
A‘pdo = +0.05 ns typ
When added to the expandable
““AND-OR’’ gate.

Atpd1/pF = +0.3 ns/pF typ

Atpgo/PF = +0.04 ns/pF typ
Caused by additional capacitance
at expansion points.

Pin numbers for the 54H61F/74H61F device are DEVICE PIN NUMBERS
shown in the chart. These devices are available on MC3119F,L/3019FLP| 1 [ 2] 3[4 s]6] 7] 8]9]10]11]12]13]14
special request. 54H61F/74H61F 1] 2|3]s]6[7[11]13]1a]12{8 |9 [10] 4

APPLICATION: EXPANDABLE 4-WIDE 2-2-2-3-INPUT AND-OR GATE
WITH A TRIPLE 3-INPUT EXPANDER CONNECTED

B
I
|
I EXPANDER
Collector I MC3019
e — — _J J Positive Logic:
-——— ~N 8=(102)+(304e5)+ (1011) +(1213) + (10203)
1 - v ) Q/_J
2 Expandable Gate Expander
10 B
n s | EXPANDABLE
12 > GATE
13 MC3031
3
a
5
b 3

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for on

ly one

expander. The other expander is tested in
a similar manner. Further, test procedures
are shown for only one input of the ex-
pander being tested. To complete testing,

sequence through remaining inputs.

(penuiuoo) LOEIN ‘6L LEIN

1 TEST CURRENT/VOLTAGE VALUES
12%’3—10 mA Volts
13 @ Test
Temperature o [ b | b | Ve Veu Ve | Veex | Vin | Vie |Vimax| Ve | Vear | Veen
—55°C| 4.5 | - - 2.4 4.0 0.4 2.2 [2.0 (08| - [50]4.5]5.5
MC3119 ¢ +25°C| 5.5 1.0 | -10 (2.4 4.0 0.4 { 2.2 |18 {08 |7.050}45]|55
+125°C| 7.3 | - BEY 1.0 0.4 |22 |1.8]08]| - |50] 4555
0°C{5.35 | - - 2.5 4.0 0.4 | 2.2 | 2.0 (0.8 - 5.0 |4.75 [5.25
MC3019 +25°C| 5.5 { 1.0 | -10 [2.5 4.0 0.4 |22 1.8 [08]7.0]50]4.75]|525
+75°C| 6.2 - - 2.5 4.0 0.4 |22 |18 08| - 5.0 | 4.75 |5.25
Pin MCITY Test Limits MC3019 Test Limits TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C +25°C +125°C 0°C +25°C +75°C
Characteristics Symbol | Test | Min | Max | Min | Max | Min | Max | Min [ Max | Min [Max | Min [Max| Unit | 'oo | n | 1o | Ve Veu Ve [Veex | Vin | Vie |Vimax | Ve | Vear [Veen Gnd
Input
Forward Current IF 1 - -2.0 | - -2.0 - -2.0 | - -2.0 - 2.0 - -2.0 [ mAdc - - - - 2,3 1 - - - - - - 14 7*
Leakage Current IR 1 - 50 - 50 - 50 - 50 - 50 - 50 nAde - - - 1 - - - - - - - - 14 2,3,7
Breakdown Voltage BVin 1 - - 5.5 - - - - - 5.5 - - - Vde - 1 - - - - - - - - - - 14 23,7
Clamp Voltage vp 1 - - - f-1s | - - - - - s - - | vde - - 1 - - - - - - - - 1a | - 7*
Output
Output Voltage Vo 9 - fro |- jrof - fro] - |ro| - |ro] - |10 |Vd 9 - - - - - - L2383 - - -l |- 7*
Emitter Current ICEX 9 - 50 - 50 - 50 - 50 - 50 - 50 | pAde - - - - 2,3 - 9 - 1 - - 14 - 7
Power Requirgmenis
(Total Device)
Maximum Power Imax 14 - - - 9.0 - - - - - 9.0 - - mAdc - - - - - - - - - 14 - - - 1,2,3,4,5,
Supply Current 6,7,11,12,13
Ippy | 14 - 18 - 18 | - 18 - 18 | - 18 - 18 {mAdc - - - - 11,2,3,456, | - - - N - N T 17
11,12,13
Power Supply Drain Ippr | 14 - 6.75 | - |[6.75] - 6.75 | - 6.75 1 - 6.75| < |6.75 | mAdc - - - - - - - - - - - - 14 1,2,3,4,5,
6,7,11,12,13

*Ground inputs to gates not under test.




EXPANDABLE DUAL
2-WIDE 2-INPUT

MC3100/MC3000 series

“AND-OR-INVERT"” GATE
MC3120F - MC3020F
MC3120L - MC3020L,P

(54H50J) (74H50J,N)

CIRCUIT SCHEMATIC
'1/2 OF CIRCUIT SHOWNT

One side of this dual device consists of two 2-input AND
gates ORed together and driving an output inverter. The other
side consists of two 2-input gates ORed together, driving an
output inverter, and the ORing nodes are available for ex-
pansion. Up to four AND gates can be ORed together using
the MC3030/3130 expander. Care should be taken to mini-
mize the amount of capacitance on the expander terminals in

Vee
12 14 10 9
° °
24k 8003 2.4k$ 603
b3 b3 . > b3

order to maintain switching speeds.

or 12

i i Emitter 11
13 — 8 Coll
1
? 3
>

TOther half of circuit omits expander inputs.

2

4
5
Positive Logic:
8=(9+10) + (13 «1) + (Expanders)

Negative Logic:
8 =(9 + 10) ¢ (13 + 1) * (Expanders)

Input Loading Factor = 1

Output Loading Factor = 10

Total Power Dissipation = 62.5 mW typ/pkg
Propagation Delay Time = 6.0 ns typ

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

Vee

Coax

950 + 1.0%

PULSE
GENERATOR MMDE150

or Equiv

PRF = 1.0 MHz typ
PW = 50% Duty Cycle
t+=7.0ns
t-=7.0ns

MMD7000
or Equiv

Expander pins should be left open when measuring switching times.

Ct = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20:1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

t+ -
7.0 ns 7.0ns

3.0V

90%
TPin 1.5V

E10% ov

See General Information section for packaging.



ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one

gate. The other gate is tested in the same
manner. Further, test procedures are shown

for only one input of the gate under test.
| To complete testing, sequence through re-

maining inputs.

9
10
8
13
1
Emitter 11
Collector 12
2
s 6 TEST CURRENT/VOLTAGE VALUES
a
s @ Test mA Volts
Temperature lou low | b | 1o le lexe | Vi | Viu | Ve Ve Veu Voax | Vee | Veer | Veen | Vix
—55°C 20 | -2.0 | - - 0.3 | 055 | 1.1]20f04]| 24 4.0 - 5.0 | 4.5 5.5 -
M3120 § +25°C| 20 | 2.0 10| -10] 0.3 | 0.71 | 1.1| 1.8 | 0.4 | 2.4 1.0 7.0 |s0] a5 | 55 2.5
+125°C 20 | -2.0 | - - 0.3 | 0.92 | 081804 24 4.0 - 5.0 | 4.5 5.5 -
. s 0°C 20 | 2.0 | - - 0.3 | 0.65 | 1.1 2.0 | 0.4 2.5 4.0 - 5.0 | 4.75 | 5.25 -
MC3020I +25°C 20 | -2.0 {1.0[-10] 03 | 071 | 11| 18]0.4 2.5 4.0 7.0 |50 | 475 | 5.25 2.5
} +75°C 20 -2.0 | - - 0.3 Jo0.82] 09| 18los]| 25 4.0 - 5.0 | 4.75 | 5.25 -
! Pin MC3120 Test Limits MC3020 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW :
Under | —55°C_ | +25°C_ [ +125°%C 0°c [ +asc [ +715%
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit loy ] lon ] LWl b i le i lexe ! Vi l Vm] Ve Ve _l Vay 1 Vimax , Vcc] Vear lvccn l Vinx Gnd
Input T
i Forward Current Ip 1 - f{-20| - |20 - |20 - |-20| - |-20] - |-20|mAde| - - - - - - - -l - 13 - - - 14 - 7,9,10%
' Leakage Current I 1 - 50 | - 50 | - 50 - 50 | - 50 - 50 | pade - - - - - - - - - 1 - - - - 14 - 7,9, 10, 13%
Breakdown Voltage [ BV, 1 - - |55 | - - - - - |55 - - - vde - - 1] - - - - - - - - - - - 14 - 7,9,10,13%
i Clamp Voltage ' 1 - - - | -Ls| - - - - - | -Lst - - vde - - -1 - - - -1 - - - - - 14 - - 7,9,10%
Output VoL 8 - 0.4 * 0.4 - 0.4 - 0.4 - 0.4 - o4 | vde 8 - - - - - - 1 - - 13 - - 14 - - 7,9,10%
Output Voltage VoL 8 - jo4l - Joa) - foa] - |04 - | 04| - |04 | vd 8 - - - - | - -] - - - - - 1 - - 1,7,9,10,13
]
Vo 8 24| - le2a| - J2af - J2as| - J25| - |25]| - vde - 8 -] - - - 1 -] - - 13 - - 14 - - 1,7,10%
Short-Circuit Isc 8 -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | Vdc - - -1 - - - - - - - - - - - 14 - 1,7.8,9,
{ Current 10,13
9, 10,
Base- Emitter v, 11 - 110 - - - - - 1.00 - - - - Vdc 8 - - - - 12| - - - - - - - 14 - - 19,10,
Voltage BE max 13%
1,9,10,
VBE min 1 0.80 | - 1065 - |0.45| - 0.70| - |o0.65{ - {055 - Vde - - - - 11 - - - - - - - - 1 - - 12,134
Power Requirements|
(Total Device)
Ma(,dm\.m Power Lax 14 - - - 24 - - - - - 24 - - | mAde] - - - - - - - - - - - 14 - - - - 1,2,3,4,5,7,
Supply Current 9,10, 1.
i - - - - - - - - - - - - - - - - 1,2,3,4,5, - - - 14 -
Power Supply Drain| Loy 14 24 24 24 24 2 24 | mAde o 7
1 1. - . - - .8 - .8 - - .8 Ade - - - - - - - - - - - - - - 14 - 1,2,3,4,5,7,
PDL 4 12.8 12.8 12 12 12.8 12.8 | mAde i
Switching Pulse | Pulse
Parameters in Out
Turn-On Delay tpd- 1,8 - - - 11 - - - - - 1 - - ns 1 8 - - - - - - - - - - 14 - - 13 7,9,10*
Turn-Off Delay tods 1,8 - - - 11 - - - - - 11 - - ns 1 8 - - - - - - - - - - 14 - - 13 7,9,10*

*Since this is an inverting gate,

power drain is minimized by grounding the inputs to gates not under test.

(panunuod) ZOEIN ‘0ZLEIN



QUAD 2-INPUT MC3100/MC3000 series

EXCLUSIVE “OR" GATE

MC3I21F - MC3021F
MC3121L - MC3021L,P

This device consists of four 2-input Exclusive
CIRCUIT SCHEMATIC OR gates. They can be used to build parity check-
1/4 OF CIRCUIT SHOWN ing/generating functions. Up/down counterscan
Vee be built using these gates and J-K flip-flops.
14
S < < 3
4k 4k 4ks 4ks 1.2ks 4k‘, 100 1
3
) o—
4
6
e Al 5
9
8
3 10
3 2 1
2k ? 13
1
500 1k Positive Logic: 3=1e2+T1e2
2
XA
Input Loading Factor = 1.6
J’ Output Loading Factor = 8
(73nd Total Power Dissipation = 100 mW typ/pkg
Propagation Delay Time = 14 ns typ
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
VIHX Vee
Coax
280
+1.0% ia3 1-
950 0 7.0 ns 7.0ns
TPin l._ e
3.0V
90%
PULSE MMge‘.“ TPin 1.5V i
GENERATOR or Equiv 10%
K——_ov
PRF = 1.0 MHz typ tpd- thd+
PW = 50% Duty Cycle MMD7000 >24vV
t+=7.0ns or Equiv .
t-=7.0ns TPout 15V
= = = <04V
One input to gates not under test must be tied to V)| x the other grounded. Gnd
Ct = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.
The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 560-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20:1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gate is tested in the same
manner. Further, test proceduresare shown
for only one input of the gate under test.
To complete testing, sequence through re-
maining inputs.

i) >
s >
9
8
o)
12
13 " TEST CURRENT/VOLTAGE VALUES
@ Test mA Volts
Temperature | g, low | b | To | Vi | Vi Ve Ve Ven Vee | Vea | Veen Viux Vinax
—55°C 16 -1.6) - - | 11]z20 0.4 2.4 4.0 5.0 | 4.5 | 5.5 - -
MC3121 § +25°C 16 -1.61.0]1.0] 1.1] 18 0.4 2.4 4.0 5.0 | 4.5 | 5.5 2.5 7.0
+125°C| 16 16| - | - [os|1s 0.4 2.4 4.0 5.0 4.5 | 5.5 - -
o°cl 16 16| - | - | 11]20 0.4 2.5 4.0 5.0 |4.75 | 5.25 - -
MC3021 { +25°C| 16 -1.6] 1.of1ro] 1.1] 18 0.4 2.5 4.0 5.0 [4.75 [ 5.25 2.5 7.0
+75°C| 16 16| - | - [o9]u1s 0.4 2.5 4.0 5.0 [4.75 | 5.25 - -
oin MC3121 Test Limits MC3021 Test Limits TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW:
Under |_55°C | +25°C | +125°C 0°C +25°C | +75°C
Characteristic Symbol | Test | Min | Max| Min | Max | Min | Max | Unit | Min | Max | Min|Max | Min| Max| Unit | To | fonu | ha [ o | Vi | Viu Ve Ve Vau Vee [Vear | Veen | Vinx Vinax Gnd
Input
Forward Current I 1 | - f-3.0] - |-8.0f - |-3.0lmadc| - | -3.0f - [-3.0] - | -3.0{mAde - - I 1 - 2,51013 | - | - | 14 - - 4,7,9,12
Leakage Current . 1 | - [100] - [100] - [100[pade| - | 100 - |100] - | 100 | pAde - - [ I I - 1 5,10,13 - - | 1a - - 2,4,7,9,12
Breakdown Voltage BV, v - - ss| - |- - [vac] -] - Jdss| - ]-1 -1 va B - - -] - - 5,10,13 - T - - 2,4,7,9,12
Clamp Voltage Vo 1 -1 -] - - Jvae ] -] - - fas] - - | vae - - D T I - - 5,10,13 e | - - - 4,7,9,12
Output
Output Voltage VoL 3 |- o4 - fosa| - |oa]vae) - |oa|- |oaf-|o4]| v 3 - - - 2| - - - 5,10,13 PR P - - 4.7,9.12
3 | - Jo4| - o4 - |o4a|vac| - Joa|- loa|- |04] v 3 RN - - 5,10,13 R - - 4,7,9,12
Vou 3 2.4 - Jza| - [2.af - vac|as| - Jas| - [o5 vde 3 [ T Y - - 5,10,13 N VI - - 4,7,9,12
3 24| - |24 - |2.4) - |vde |2.5| - |25] - |25 vde 3 ERERE - - 5,10,13 - e | - - - 4,7,9,12
Short-Circuit Ic 3 |-20]-65[-20-65 |~20 | -65 [madc]|-20 [ -65 [-20] -65 [-20 [ -65 [ mAdc - - -1 - - 1 - 2,5,10,13 - - 14 - - 3,4,7,9,12
Current
Power Requirements
(Total Device)
Maximum Power Loax |- - -8 | -] - |mag| - | - |- ]4a]|-| - [max - - PIN I [ 149,12 | - 2,5,10,13 - - - - 14 7
Supply Current
Power Supply Drain | In . 14 | - [e28.6] - [28.6] - |28.6|made| - [28.6] - [28.6] - [28.6[maAdc - - -1 -1-71- 1,49,12 | - 2,5,10,13 N - - 7
oo 1 | - Ja2.a] - [a2.4] - [42.4[maac] - [42.4] - [42.4] - [42.4|maAdc - - -1 -1-1- 1,2,4,5 - - - -] 1 - - 7
Switching Parameters
Turn-On Delay tod- 18- |- |- e |-|-|ns |-~ -{-f25]-]-]ns 1 - FI R R - - - | - - 2,5,10,13 - 4,7,9,12
Turn-OIf Delay toar 13- -]-T2s[-]-1as|-1-1-T2s[-]-1pns 1 - -1 -1-71- - - - u | - - 2,5,10,13 - 4,7.9,12

Pins not listed are left open.

(Ponuiuod) LZOEON ‘LZLEON



QUAD 2-INPUT MC3100/MC3000 series
EXCLUSIVE “NOR” GATE

MC3122F - MC3022F
MC3122L - MC3022L,P :

This device consists of four 2-input Exclusive
CIRCUIT SCHEMATIC X .
174 OF CIRCUIT SHOWN NOR _gates. Th(-::y can bg used to build parity

checking/generating functions. Up/down count-
ers can be built using these gates and J-K
"ch flip-flops.

> b3 b3
<4k 4k :,4k $S1.2k %>4k 100

A 3

12
20 1 11
>
28 )
s00 2 Tk Posi 3=Te2+1e2
i ic: = +

10 ositive Logic .
T Input Loading Factor = 1.6
é Output Loading Factor = 8

7 Total Power Dissipation = 85 mW typ/pkg -

Gnd Propagation Delay Time = 14 ns typ

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

Vee

Coax

950 + 1.0%

PULSE
GENERATOR MMD6150
or Equiv
PRF = 1.0 MHz typ
PW = 50% Duty Cycle_
tr=7.0ns MMD7000
t-=7.0ns or Equiv

Ground inputs of gates not under test.

Cy = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20:1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gate is tested in the same
manner. Further, test proceduresare shown
for only one input of the gate under test.
To complete testing, sequence through re-

maining inputs.

8
12
13 " TEST CURRENT/VOLTAGE VALUES
@ Test mA Volts
Temperature lou low | b | To | Vi | Vi Ve Ve Ven Vee | Ve | Veen | Vimax
—55°C 16 16 - | - [ 1120 0.4 2.4 4.0 5.0 | 45 | 55 -
MC3122 § +25°C 16 -1.6 | 20[-10] 1.1{ 1.8 0.4 2.4 4.0 5.0 | 4.5 | 5.5 7.0
+125°c{ 16 [-re| - | - [os|1s 0.4 2.4 4.0 5.0 | 4.5 | 5.5 -
0°cf 1.6 [-re| - -[11]z20 0.4 2.5 4.0 5.0 | 4.75 | 5.25 B
MC3022¢{ +25°c| 16 | -16]2o0]|-10] 11|18 0.4 2.5 4.0 5.0 475|525 | 7.0
+75°c| 16 |-1e] - | - Jos9f1s 0.4 2.5 4.0 5.0 | 4.75 | 5.25 -
bin MC3122 Test Limits MC3022 Test Limits TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW:
Under —55°C | +25°C | +125°C 0°C +25°C +75°C
Characteristic Symbol | Test | Min | Max| Min | Max | Min | Max | Unit | Min | Max | Min|Max [Min| Max| nit | Tou | lon | % | To | Va | Vi Ve Ve Veu Vee |Vea [ Veen | Vimax Gnd
Input
Forward Current IF 1 - |-3.0f - |-3.0] - |-3.0{mAdc| - -3.0y - [-3.0f - | -3.0| mAdc - - - - - - 1 - 2 - - 14 - 4,5,7,9,10,12,13
Leakage Current Iy 1 | - w0 - [100] - | 100 |uade| - | 100 - [100] - | 100 | pAde - - - -0 -] - B 1 - - - 14 - 2,4,5,7,9,10,12,13
Breakdown Voltage BV, 1 |- -Jss| -]-1-1vac|]-1-T1ss]~]-] -1 va - - 1] -] -1+ - N . - - 14 - 2,4,5.7,9,10,12,13
Clamp Voltage vy 1 |- [ --Txs[ - -Fvae| -1 -T1T-71as[-1-17va - - N T R - - - - (e - - 4,5,1,9,10,12,13
utput
Output Voltage Voo 3 04~ [04] - |o4a|vac| - [0al- {oa]-[04]va 3 -] 1|2 - - - < e |- - 4,5,7,9,10,12,13
3 |- o4 0.4| - |o4|vde| - {o4a]- |oa]|-]o04]| vd 3 ERREE - - - R - 4,5,1,9,10,12,13
Vo 3 (2.4 - [ea| - [2a| - [vac 25| - [25] - [ao5] - | vac - 3 N I T R - - - | - - 4.5,7,9,10,12.13
3 f2.4| - [2.4] - |2.4| - |vde |2.5] - |2.5] - |2.5] - | vdc - 3 -] - 12 - - - B - 4,5,1,9,10,12,13
Short-Circuit Isc 3 [-20[-65[-20[-65 [ -20 [ -65 [mAdc|-20 | -65 [-20 | -65 [-20 [ -65 | maAdc - -1 -1 1,2 - - |- 14 - 3,4,5,7,9,10,12,13
Current
Power Requirements
(Total Device)
Maximum Power Imax 14 - - - |2a.8| - =~ |mAdc| - - - 124.8] - - | mAde - - ~ - - - 1,2,4,5,9, - - - - - 14 7
Supply Current 10,12,13
Power Supply Drain| Loy 14 [ - [3a.4] - J34.4] - [34.4]|made] - [34.4] - [34.4] - |34.4]madc - -1 -1 -71- 1251018 - 1,4,9,12, - - 14 - 7
IppL 14 - (1.8 - j17.8| - |17.8|mAdc| - |17.8| - |17.8| - |17.8 [mAdc - - - - - - 1,2,4,5,9, - - - - 14 - 7
10,12,13
Switching Parameters
Turn-On Delay tpd- 1,3 - - - 22 - - ns - - - 22 | - - ns 1 - ~ - - - - - - 14 - - - 2,4,5,1,9,10,12,13
Turn-Off Delay todr 3| - - -J22[-[-Tows |- -1-[2-]-]ns 1 -1 -1-1- - - - 1| - B - 2,4,5,7,9,10,12,13

Pins not listed are left open.

(Penunu02) 2ZOEIN ‘C¢ZLEIN



MC3100/MC3000 series

DUAL 2-WIDE 2-INPUT
“AND-OR-INVERT” GATE

MC3123F - MC3023F
MC3123L - MC3023L,P

(54H51)) (74H51J, N)

This dual device consists of two 2-input AND gates

CIRCUIT SCHEMATIC ORed together ivi i .
TN together and driving an output inverter

Vce
14 10 9
® ° 0 9
10
> >
24%2 8003 24 ki: 603 13 8

1

2
3
\_QJ“ a4 6
13 p— 8 5
1
250{_5%
!

L Positive Logic:
y 3;3.5k 8=(9+10) +(13+ 1)
Negative Logic:
8=(9+10)¢(13+ 1)
J

Input Loading Factor = 1
Output Loading Factor = 10

: Total Power Dissipation = 62.5 mW typ/pkg

Gnd Propagation Delay Time = 6.0 ns typ

Pin numbers for the 54H51F/74H51F device are DEVICE PIN NUMBERS
shown in the chart. These devices are available on MC3123F,L/3023F,LP[ 1] 2] 3] a]s]e[ 7] 8]o10[11]12]13]14
special request. 54H51F/74H51F 56| 7] 8[of1o[11[12[13]14] 1] 2]3]4a

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

ViHx
0 +2.5 Vdc Vee

Coax

280

950 + 1.0%
PULSE
GENERATOR MMD6150
or Equiv
PRF = 1.0 MHz typ

PW = 50% Duty Cycle MMD7000
t+=7.0ns or Equiv

t-=7.0ns

Ct = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-chm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gate is tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-

maining inputs.

9
10
13
1
2
3 TEST CURRENT/VOLTAGE VALUES
a @ Test mA Volts
5 Temperature lo, lou [ln | To | Vi | Vi | Ve Ve Ve Vimax | Vec | Vear | Veen | Vimx
—55°C 20 | -2.0 | - - | L1f20]04]| 2.4 4.0 - 5.0 | 4.5 5.5 -
MC3123 § +25°C [ 20 | -2.0 |10 -10| 1.1] 1.8 | 0.4 | 2.4 4.0 7.0 [ 50| 45 | 55 2.5
+125°C| 20 [ -2z.0 | - | - los|i18foa]| 24 4.0 - 5.0 | 4.5 5.5 -
0°C] 20 | 20 -] -]11fzoloa]| 25 4.0 - |50 45| 525 -
MC3023¢ +25°C| 20 | -2.0 [1.0]|-10| 1.1 | 1.8 (04| 25 4.0 7.0 |50 | 475 | 5.25| 2.5
+75°C 20 -2.0 | - - |09 18] 0.4 2.5 4.0 - 5.0 | 4.75 | 5.25 -
Pin MC3123 Test Limits MC3023 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C +25°C_ | +125°C o°c [ +25°c [ +75°C |
Characteristic Symbol | Test | Min [ Max | Min [ Max | Min | Max | Min | Max | Min [ Max | Min [ Max | Unit lou | lou l ) ] o l A l Viu [Vr \ | Vau I Viax l Vch Ve l Veen I Vinx Gnd
In
Forward Current IF 1 - -2.0 - -2.0 - 2.0 - -2.0 - -2.0 - -2.0 | mAdc - - - - - - 1 - 13 - - - 14 - 7,9,10*
Leakage Current Ip 1 - 50 - 50 - 50 - 50 - 50 - 50 | pAdc - - - - - - - 1 - - - - 14 - 7,9,10,13*
Breakdown Voltage [ BV, 1 - - 155 - - - - - |ss| - - - Vde - - 1] - - -] - - - - - - 1 - 7,9,10,13*
Clamp Voltage Vp 1 - - - | -us] - - B - - | -ns| - - vde - - -] - - - - - - - 14 - - 7,9,10%
Output Vor 8 - los| - Joa| - foaf - Toa]| - loa| - [04 ] v 8 - Sl -l -] - 13 - - 14 - - 7.9,10%
Output Voltage VOH s 2.4 ~ 2.4 _ 2.4 _ 2.5 - 2.5 - 2.5 _ Vde _ 8 - - 1 - - - 13 - - 14 - - 1,7,10%
Short-Circuit I 8 40 | <100 | -40 | <100 | -40 | -100 | -a0 | -100 | -40 | -100 | -40 | -100 | Vde | - O I R R - - - - N 1 N 1558,
‘_Current 10,157
Power Requirements|
(Total Device)
Maximum Power 1 14 - -l - 2| - - - -l - 20 - | - | mage| - E I N - - N - N R Rt
Supply Current ,10, 13
- - - - - - N n z 1 - T - | - N 1,2,3,4,5] - - - - 7
Power Supply Drain|  Ipoo 14 24 24 24 24 24 24 | mAde g, 135 1
o - N - B R B - - 14 B 1,2,3,4,5,7,
IppL 14 - 12.8] - |12.8| - |12.8 - | 12.8{ - 12.8 | - | 12.8 | mAde - - 9,,’0,’13
Switching Pulse | Pulse
P: s In ut
Turn-On Delay tod- 1,8 - - - 11 - - - - - 11 - - ns 1 8 - - - - - - - - 14 - - 3 7.9,10*
Turn-Off Delay lpd* 1,8 - - - 11 - - - - - 11 - - ns 1 8 - - - - - - - - 14 - - 13 7,9,10 *

*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.
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DUAL 4-INPUT “NAND" MC3100/MC3000 series

BUFFER GATE

MC3124F - MC3024F
MC3124L - MC3024L,P

(54H40J) (74H40J,N)

This device consists of two 4-input NAND power

1?;%‘;U(2TR%CU’7$“§QBWN gate circuits. Each gate is designed for driving high
fan-out loads (30).

Vee
14

> > >
1.4kQ 3390 345
1 1 1

JEGENIN
WNOW®W OBN-
Y

10—+
20—14—4 2k S 6
40
50 130 Positive Logic:6=1¢2¢4 ¢ 5
]ix Negative Logic: 6=1+2+4+ 5
y ¥ Input Loading Factor = 2

Output Loading Factor = 30

3
Total Power Dissipation = 90 mW typ/pkg
l Propagation Delay Time = 6.0 ns typ
7
Gnd

Pin numbers for the 54H40F/74HA40F device are DEVICE PIN NUMBERS
shown in the chart. These devices are available on MC3124F,L/3024FLP| 1] 2] 3[4 5]6[7[8]9[10[11][12]13]14
special request. 54H40F /74H40F 112 3[13[1a[2[11f10f6]7][5[8[0]4a

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

ViHX Vee

Coax

93
950 + 1.0%

TPin

PULSE MMD6150
or Equiv

GENERATOR

PRF = 1.0 MHz typ
PW = 50% Duty Cycle
t+=7.0ns
t- =7.0ns

MMD7000
or Equiv

Ct = 25 pF =total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gates are tested in the same
manner, Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-

maining inputs.

WNOO® OBN=
] o
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1
]I TEST CURRENT/VOLTAGE VALUES
@ Test mA Volts
Temperature lo {lon [l | o | Vi | Vin| Ve Ve Ven Viax | Vee | Veer | Veen | Vinx
—55C| 60 [-1.5] -] - [1L1]20]04] 24 4.0 - 50 | 4.5 5.5 -
MC3124¢ +25°¢| 60 |-1.5{1.0(-10| 1.1 1.8]0.4 2.4 4.0 7.0 |50 | 4.5 5.5 2.4
+125°c] 60 |-15] - | - [osisfoa| 2.4 4.0 - 50 | 4.5 5.5 -
0°Cl 60 [-1.5] - - {1n1]20]04 2.5 4.0 - 5.0 | 4.75 | 5.25 -
MC30247 +25°C[ 60 |-1.5|1.0]-10] 11|18 fo4a]| 25 4.0 7.0 |50 | 475 | 5.25 2.5
+75°C] 60 |-1.5] - - o9 18[04]| 25 4.0 - 5.0 | 4.75 | 5.25 -
| Pin _ MC3124 Test Limits ___ MC3024 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
| Under | —55°C | +25°C | +125%C o°c | +25c | +75°C | -
Characteristic Symbol Test Min TMax I Min (Max | Min ] Max MinJ MaxJ Min 1 Max | MinT Maxq Unit lo { lon [ Iin—L 1 [Vn. lvm LVF l Ve ] Ve [ Vinax ! Vee | Ve ] Veen | Viux Gnd
Input
Forward Current Ip ! - 40| - |-a0) - [-a0) - [-a0] - a0 - |-40|mad| - PR S R R N Y - 2,4,5 B B - 14 - 7%
Leakage Current Iy 1 - w0 | - jw0 | - |100]) - |1w0]| - | 100]| - | 100 |pAde| - - -] - - -] - 1 - - B - 14 B 2,4,57"
Breakdown Voltage | BV, 1 - - Iss | - - - - - |55 | - - - Vdc - - 1| - B -] - - B - - E 14 - 2.4,57%
Clamp Voltage VD 1 - - - -1.5 - - - - - -1.5 - - Vde - - - 1 - - - - - - - 14 N _ 7*
utput
Output Voltage \ 6 - lo4a| - {04l - joa| - |oal - |04 - |04 vde 6 - - - - h24s| - - - - - 14 - - 7*
Vou 6 24| - |24] - |24] - |25 - [25] - [25] - Vde - 6 - |- | - - - 2,4,5 - B 14 - = 7
Short-Circuit Isc 6 - - -40 | -135 - - - - -40 | -125 - - mAde - - - - - - - - - - - - 14 - 1,2,4,5,6,7*
Current
Power Requirements|
(Total Device)
Maximum Power Lax 14 - - - 22 - - - - - 22 - - mAdc - - - - - - - - - 14 - - - - 1,2,4,5,7
Supply Current 9,10, 12, 13
Power Supply Drain|  Ipn, 14 - 40 - 40 - 40 - 40 - 40 - 40 | mAdc - - - - - - - - 1,2,4,5,9, - - - 14 - 7
10, 12,13
1 14 - 16 - 16 - 6 | - 16 - 16 - 16 [mAdc | - - - - - - - - - - - 14 B 1,2,4,5,7
PDL 9,10, 12, 13
Switching Pulse | Pulse
Parameters In_| Out
Turn-On Delay tod- 1,6 - - - 12 - - - - - 12 - - ns 1 6 | - | - - -] - - - - 14 - - 2,4,5 7*
Turn-Off Delay toda 1,6 - - - 12 - - - - - 12 - - ns 1 6 - - - - - - - - 14 - - 2,45 ™

*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.



MC3100/MC3000 series
DUAL 4-INPUT “NAND"
POWER GATE

MC3125F - MC3025F
MC3125L - MC3025L,P

This device consists of two 4-input NAND power
gate circuits. Each gate is designed for driving high
fan-out loads (20). .

CIRCUIT SCHEMATIC
1/2 OF CIRCUIT SHOWN

Vee
14

4
22k 3 3450 354

:

—aa
WNOW® BN
©

1 04
20—14 3k$ 6
40- <
50— 130 Positive Logic:6=1¢2e¢ 4 ¢5
]E Negative Logic: 6=1+2+4+5
x
Y 3
3 Input Loading Factor = 1.3
Output Loading Factor = 20
I Total Power Dissipation = 70 mW typ/pkg
7 . Propagation Delay Time = 6.0 ns typ
Gnd
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
ViHx
Vee
Coax
140
950 + 1.0% + t-
7.0 ns 7.0ns
TPin =~
3.0V
90%
PULSE MMEM.‘:’O TPin 15V o
GENERATOR or Equiv . 0%
K-~ 0oV
PRF = 1.0 MHz typ tod+
PW = 50% Duty Cycle MMD7000
t+=7.0ns or Equiv 224V
t-=7.0ns
= ————<0.4V
Gnd
Ct = 25 pF =total parasitic capacitance, which includes probe, wiring, and load
capacitances.
The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test pi’ocedures are shown for only one
gate. The other gates are tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-

maining inputs,

1
353—6
5
9
10 8
:5 TEST CURRENT/VOLTAGE VALUES
mA Volts
@ Test L
Temperature '0\, 'OH Iin lb vll le VF vl VRH lex VCC vCCl VCCH VIHX
—55°C| 40 |-40]| - - | 11]20]04] 2.4 4.0 - 5.0 | 4.5 5.5 -
MC3125¢ +25°C] 40 |-4.0 10| -10] 1.1 | 1.8 | 0.4 2.4 4.0 7.0 | 5.0 | 4.5 5.5 2.5
+125°C| 40 |-40| - [ - Jos[1s[oa]| 24 4.0 - 50 | 4.5 5.5 R
0°Cf 40 |-40| - | - |11]20]04] 25 4.0 - 5.0 | 4.75 | 5.25 -
MC30259 +25°C| 40 |-4.0 |1.0]-10]1.1] 1.8 0.4 2.5 4.0 7.0 |50 | 475 | 5.25 2.5
+75°C] 40 |-a0 | - - ] o9 18]o0.4 2.5 4.0 - 5.0 | 4.75 | 5.25 -
Pin MC3125 Test Limits MC3025 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW :
Under |_—55°C_| +25°C | +125° 0°C_ | +25C | +75¢
Characteristic Symbol Test | Min LMax} Min ] Max I Min | Max | Min | Max ] Min I Max I Min | Max | Unit | lou l \ I Viu 1 Ve l Ve l Ven l Vonax ] Vee l Vear Uccn I Vinx Gnd
Input n - - N I - m
Forward Current Ip ! - f-26| - |26} - 26| - |26 - [-26] - | -2.6|mAd] - - - - - 2,4,5 4 7
Leakage Current Ix 1 - 50 - 50 - 50 - 50 - 50 - 50 | pAde - - - - - - - 1 - - - - 14 - 2,4,57*
Breakdown Voltage BV, 1 - - 5.5 - - - - - 5.5 - - - Vde - - 1 - - - - - - - - - 14 - 2,4,5,T*
Clamp Voltage Vp 1 - - - -1.5 - - - - - -1.5 - - Vde - - - 1 - - - - - - - 14 - - T*
Output
oummc Voltage VoL 6 - loal - loa| - loaf - o4l - |oa| - |04 vd 6 - - - - 1] - - 2,4,5 - - 14 - - 7*
Vou 6 24| - |24 - | 24| - |2as5| - 25| - |25 - Vvde - 6 - - 1 -] - - 2,4,5 - - 14 - - 7
Short-Circuit Ise 6 -50 | -125 | -50 | -125 | -50 ( -125 | -50 | -125 | -50 | -125 | -50 | -125 | mAdc | - - - - - - - - - - - - 14 - 1,2,4,5,6,7%
Current
[Power Requi
(Total Device)
ximum Power Loax 14 - - - 16 - - - - - 16 - - | made - - - - - - - - - 14 - - - - 1,2,4,5,7
Supply Current m 9,10, 12, 13
i - - - - - - - B N N - - 1,2,4,5,9 B E B 14 - 7
Power Supply Drain| I, 14 34 34 34 34 34 34 | mAde R
~ e | - Twse| - J1oe | - [1w06] - [106| - [106[madc| - - -1 - - - - - - - - 14 - 1,2,4,5,7
IppL 14 9,10, 12, 13
Switching Pulse | Pulse
Parameters In_| Out .
Turn-On Delay to- 1,6 - - - 12 - - - - - 12 - - ns 1 6 - - - - - - - - 14 - - 2,4,5 7
Turn-Off Delay tods 1,6 - - - 12 - - - - - 12 - - ns 1 6 - - - - - - - - 14 - - 2,4,5 *

*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.
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DUAL 4-INPUT “AND" MC31 00/MC3000 series
POWER GATE
MC3126F - MC3026F
MC3126L - MC3026L,P

This device consists of two 4-input AND power
CIRCUIT SCHEMATIC

1/2 OF CIRCUIT SHOWN gates. Each gate is designed for driving high fan-out
loads (20).
Vee
14

<

< > 4 <
22kg o3k g 450 254
3 S > 2

;

e
WNOO© UIAN=
«©

G AN =

Positive Logic: 6=1e¢ 2945

130 Negative Logic: 6=1+2+4+5
1.5k
Input Loading Factor = 1.3
L Output Loading Factor = 20
7 Total Power Dissipation =90 mW typ/pkg
GND

Propagation Delay Time = 9.0 ns typ

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

VIHX Vee

Coax

140
950 + 1.0%

TPin
PULSE MMD6150
GENERATOR or Equiv
PRF = 1.0 MHz typ
PW = 50% Duty Cycie MMD7000
t+=7.0ns or Equiv
t-=7.0ns

Ct = 25 pF =total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20:1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gate is tested in the same
manner. Further, test procedures are shown
for only one input of the gate under test.
To complete testing, sequence through re-
maining inputs.

|

———
WNOWW VOdaN=
©

(Penunuod) gZoEOIN ‘92 LEIN

TEST CURRENT/VOLTAGE VALUES
Vi
@ Test mA olts
Temperature lC’I. |OH Iin IB vll VIH VF vl VRH vmax VCC VCCL VCCH VIHX
~55°Cf 40 | -40 [ - | - [11[z20]04] 24 4.0 - 5.0 | 4.5 5.5 -
MC3126§ +25°C| 40 -4,0 |10} -10] 1.1} 1.8 | 0.4 2.4 4.0 7.0 5.0 4.5 5.5 2.5
+125°C| 40 | -4.0 | - | - [ 08]|1.8{04 | 2.4 4.0 - 5.0 | 4.5 5.5 -
0°Cf 40 | 40| -] - Tui]2o0]o0s]| 25 4.0 - 5.0 | 475 | 5.25 -
MC3026 | +25°C| 40 -4.0 |1.0|-10] 11| 1.8]0.4| 2.5 4.0 7.0 | 50| 475 | 525 2.5
+75°C| 40 -4.0 | - - ] 09|18 0.4 2.5 4.0 - 5.0 | 4.75 | 5.25 -
Pin MC3126 Test Limits MC3026 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under | —55°C | +25%C | +125%C 0°c [ +25%C | +75%C |
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min [ Max | Unit lou ! low |l | 1o l Vi l Vi l Ve I Ve J Ven [ Vinax Ivcc ] Vear chcn l Vinx Gnd
Input
Forward Current I 1 - 2.6 - -2.6 - -2.6 - -2.6 - -2.6 - -2.6 | mAdc - - - - - - 1 - 2,4,5% - - - 14 - 7
Leakage Current Iy 1 - 50 - 50 - 50 - 50 - 50 - 50 | pAde - - - - - - - 1 * - - - 14 - 2,457
Breakdown Voltage [ BV, 1 - - |ss ] - - - - - [ss5 | - - - vde - - 1] - - -1 - - * - E - 4 - 2,4,5,7
Clamp Voltage vy 1 - - - -5 - - - - - -5 - - Vde - - - 1 - - - - * - - 14 - - 7
Output
Output Voltage VoL 6 - 0.4 - 0.4 - 0.4 - 0.4 - 0.4 - 0.4 | vde 6 - - - 1 - - - 2,4,5* - - 14 - - 7
- - - - - - - - - - - - - * - - 14 - - 7
Vou 6 2.4 2.4 2.4 2.5 2.5 2.5 Vde 1 2,4,5
Short-Circuit Iso 6 -50 | ~125 | -50 | -125 | -50 | -125 ) -50 | -125 | -50 | -125 | -50 | -125 | mAde | - 6 -] - - -1 - - 1,2,4,5% - - 14 - 6,7
Current
Power Requirements
(Total Device) L R 7
Maximum Power Tax 14 - - - 22 - - - - - 22 - - | mAde - - - - - - - - 1,2,4,5, 4 - - -
Supply Current 9,10,12,13
i N Z N N C C z Z - N R I - 1,2,4,5, N N - - 7
Power Supply Drain| Ino. 14 15 15 15 15 15 15 | mAde IRt 14
- - - - _ R - - - - - - - - - - - - 14 - 1,2,4,5,7,
‘ IppL 14 40 40 40 40 40 40 | mAde 9,10,12,13
Switching Pulse | Pulse
Parameters In_| Ovt
Turn-On Delay tade 1,6 - - - 15 - - - - - 15 - - ns 1 6 - - - - - - * - 14 - - 2,45 7
Turn-Off Delay tods 1,6 - - - 15 - - - - - 15 - - ns 1 6 - - - - - - * - 14 - - 2,45 v

*Since this is a non-inverting gate, power drain is minimized by tying the inputs to gates
not under test to VRH .



DUAL 3-INPUT 3-0UTPUT MC3100/MC3000 series

“AND" SERIES TERMINATED
LINE DRIVER

MC3128F - MC3028F
MC3128L - MC3028L,P

This device is a dual 3-input/3-output series-terminated
AND line driver that minimizes switching transients on long
lines by approximating line impedance. Two outputs are pro-
vided through 75-ohm resistors for use when driving 93 to
120-ohm lines. These outputs should be paralleled when driv-
ing 50 to 93-ohm lines. In addition, an output is provided
directly at the gate output node for driving adjacent gates.

CIRCUIT SCHEMATIC
1/2 OF CIRCUIT SHOWN

Vee
14
A~ 5
: 1— )
< < < 2
2.4 kg 24 kg 8003 s0% 2 J 6
LaA—4
75 . VW—9
5 12 8
R 13
75 LAAA~10

Positive Logic: 4, 5,6,= 123
Negative Logic: 4,5,6,=1+2+3

i

Input Loading Factor = 1

Output Loading Factor, Direct Output (Pins 6 & 8) =
8 minus the number of resistor-terminated outputs
being used.

Output Loading Factor, Resistors (Pins 4, 5,9, & 10) = 1

Total Power Dissipation = 56 mW typ/pkg
Propagation Delay Time = 9.0 ns typ

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

ViHx
+2.5 Vdc

Vce

Coax

t+ t-
. 950 + 1.0% 7.0 ns 7.0ns
TPin
3.0V
90%
SULSE MMD6150 TPin 1.5V
GENERATOR or Equiv
PRF = 1.0 MHz typ
PW = 50% Duty Cycle MMD7000
t+=7.0ns or Equiv

t-=7.0ns

Ct = 25 pF =total parasitic capacitance, which includes probe, wiring, and load
capacitances.

The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
line driver. The other line driver is tested
in the same manner. Further, test proce-
dures are shown for only one input of the
line driver being tested. To complete test-

ing, sequence through remaining inputs.

5
1
2 6
3
4
9
1
12 8
13
10
TEST CURRENT/VOLTAGE VALUES
@ Test mA Volts
Temperature | lova | lous |lorc | fona | fous [fone | fn | o | Vi | Viu | V& Ve Ven Veax | Vee | Vear | Veen | Vimx
—55°C| 16 2.0 | 20 -1.8 | -0.1 | -0.1 [ - - jr1f20f0a] 24 4.0 - 5.0 | 4.5 5.5 -
MC3128 { +25°C{ 16 2.0 [ 20{-1.8 [ -0.1 ( -0.1 {1.0[-10( 1.1 1.8 0.4 2.4 4.0 7.0 {50 | 4.5 5.5 2.5
+125°C| 18 2.0 | 20| -1.8 | -0.1 | -0.1 ] - - 1 08]1.8]0.4 2.4 4.0 - 5.0 | 4.5 5.5 -
‘ 0%l e 2.0 | 20]-1.8 | -0.1 | -0.1 ] - - |11 20]oa| 25 4.0 - 5.0 | 4.75 | 5.25 -
MC3028 | +25°C[ 16 2.0 | 20{-1.8 | -0.1 [ -0.1 {1.0]-10]11{ 18|04 25 4.0 7.0 |50 | 4.7 | 525 2.5
+75°C| 16 20 | 20f-18 0.1 ]-01]-]-]o9|1rsjos]| 25 4.0 - 5.0 | 4.75 | 5.25 N
Pin __MC8128 Test Linits MC3028 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW :
Under | —55°C | +25°C_ | +125°C 0°cC_ | +25°C | +75%¢
Characteristic Symbol | Test [ Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | foua ] los l lorc L'ouA ! 'oun] lone I la ] o Tvn I VINTVF [ Vo | Vau l Vinax J Vee l Veer | Veen l Vinx Gnd
Input
Forward Current Iy 1 - p-20f - |20 - |20 - 20| - |-20] - |-20|madc| - - - - - N e T N Y - 2,3% - - - 14 - 1
Leakage Current lR 1 - 50 - 50 - 50 - 50 - 50 - 50 pAde - - - - - - - - - - - 1 * - - - 14 - 2,3,7
Breakdown Voltage | BV, 1 - - |ss] - - - - - s | - - - | vac - - - - - N BN N I R - * - - - 12 - 2.3,7
Clamp Voltage Vp 1 - - - L5 - - - - - L5 - B vde - - - - - - - 1 - - - - * - - 14 - - T
Output
Output Voltage YoL1 6 - foafl - foal - |oa} - Joa]| - foea] - |o04] va 6 5 4 - - - B I U N - 2,3% - - 14 - - d
VoL 2 5 - los| - Jos| - tos ) - fos] - fos| - |os5]| v 6 5 4 - - - -l -] -] - - 2,3% - - 14 - - d
Vou 6 24| - (24| - | 24| - 25| - las| - 25| - | va - - - 6 5 4 P R R R - 2,3% R - 1 B - 7
Short-Circuit Isc 6 40 |-100 | -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | -40 | -100 | mAdc| - - - R R - - - - - R 1,2,3% - N N 14 - [X]
Current
Power Requirements
(Total Device
Ma(m‘mnm Powe)r Tnax 14 - - - 18 | - - - - - 18| - - | made| - - - - - - PO N P - 1,2,3, 14 - - - - 7
Supply Current 11,12, 13
i T2 - |wme| - [w2f - Jwz] - Js2] - [132]mad - - - - N - O I N B - 1,2,3 B Z B m - T
Power Supply Drain|  Ippy 14 mAde whlis
- - - - |26.4] - |26.4| - |26.4 - - - - - - - - - - - - - - - - 14 - 1,2,3,7
Ippy 14 26.4 26.4 26.4 mAde R
iiching Pulse | Pulse
Parameters In_| Out ,
Turn-On Delay tpa- 1,6 - - - 15| - - - - - 15 - - ns 1 6 - - - - CO R T N - * - 14 - - 2,3 7
Turn-Off Delay tae e | - | - - el b -] - -] s ! 8 - - - R A L R N - * R e - n3 4

*Since this is a non-inverting gate, power drain is minimized by tying the inputs to gates

not under test to V..

(Penunuoo) gZ0EON ‘8ZLEIN



DUAL 3-INPUT 3-OUTPUT MC3100/MC3000 series
“NAND" SERIES TERMINATED
LINE DRIVER

MC3129F - MC3029F
MC3129L - MC3029L,P

This device is a dual 3-input/3-output series-terminated
NAND line driver that minimizes switching transi on long
1‘/:2| %(I::UérRchUF:s“gagWN lines by approximating line impedance. Two outputs are pro-
vided through 75-ohm resistors for use when driving 93 to
120-ohm lines. These outputs should be paralleled when driv-
ing 50 to 93-ohm lines. In addition, an output is provided
directly at the gate output node for driving adjacent gates.
Vee
14
5
bt 1
4 g 6
P4 < <
112.4 K $ 800 60 "
] I-A/W-Q
11
75 12 8
MO 5 13 LW
> 10
10—4 35k —os6
20— 1 75
30 Lo 4
280 Positive Logic: 4,5,6=1¢ 2 ¢ 3
x JEE—
% Negative Logic: 4,5,6=1+2+3
a2 Input Loading Factor = 1
l Output Loading Factor, Direct Output (Pins 6 and 8) =
7 8 Minus The Number of Resistor-Terminated Outputs
Gnd Being Used.
Output Loading Factor, Resistors (Pins 4, 5, 9 and 10) = 1
Total Power Dissipation = 44 mW typ/pkg
Propagation Delay Time = 6.0 ns typ
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
VIHX
+2.5 Vdc Vce
Coax
280
950 + 1.0% t+ 1-
7.0ns 7.0ns
TPin ——‘ —]
3.0V
909
PULSE MMD6150 TPin 5y 90%
GENERATOR or Equiv :
PRF = 1.0 MHz typ
PW = 50% Duty Cycle MMD7000
t+=7.0ns or Equiv
t-=7.0ns
Ct = 25 pF = total parasitic capacitance, which includes probe, wiring, and load
capacitances.
The coax delays from input to scope and output to scope must be matched.
The scope must be terminated in 50-ohm impedance. The 950-ohm resistor
and the scope termination impedance constitute a 20: 1 attenuator probe. Coax
shall be CT-070-50 or equivalent.

See General Information section for packaging.




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
line driver The other line driver is tested
in the same manner. Further, test proce-
cures are shown for only one input of the
fine driver under test. To complete testing
sequence through remaining inputs.

5
1
2 6
3
4
9
1
12 8
13
10 TEST CURRENT/VOLTAGE VALUES
@ Test mA Volts
Temperature | lova | lors |lote |lowa | lons [lowe | n | fo | Vu | Vin| Ve Ve Ve Veax | Vee | Veeu | Veew | Viux
s ~55°C| 16 20 |20 -1.8 [0.1 ]| -01] -] - |11]20]04a] 24 4.0 - [s0] a5 | ss -
MC3129 1 +25°C| 16 20 [ 20 [-1.8 |-0.1 | -0.1 [10]=10]11]18[04 2.4 4.0 7.0 [ 50| 45 5.5 2.5
+125°C| 16 2.0 { 2.0[-1.8 [-0.1 | -0.1 [ - - {08118 (04| 24 4.0 - 5.0 [ 4.5 5.5 -
s 0°Cf 16 2.0 | 20 -1.8 | -0.1 ] 0.1 - - Jr1)20fosf 25 4.0 - 5.0 | 4.75 | 5.25 -
MC3029t +25°C] 16 20 | 20[-1.8 | -0.1 | 0.1 Jro]-10] 1118 o4 2.5 4.0 7.0 [s5.0] 475 | 525 2.5
+75°C] 16 20 | 20 f-1.8 |-0.1 | 01] -] -los]|1s|os] 25 4.0 - 5.0 | 4.75 | 5.25 N
Pin MC3129 Test Limits MC3029 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under ~55°C +25°C +125°C 0°C +25°C +75°%C -

Characteristic | Symbol | Test [ Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | loa | los I loc [ lowa I 'oull ‘oncl Ihl 'ow \ | Vi | VrJ Va I Van Gnd
Input I 1 - | -20| - |-20f - 1 -20} - | -20| - | -20f - | -2.0|made - - - - - - - - - - - 2,3 - - - 14 - *
Forward Current
Leakage Current Ig 1 - | s | - 50 | - s0 | - 50 [ - s0 | - 50 [uAde | - - - - - B 1 - - - - 14 - 2,3,7%
Breakdown Voltage | BV, 1 - - | 55 - - - - - | 55 - - - Vdc - - - - - - 1 - - - - - - - - - 14 - 2,8,7%
Clamp Voltage vp 1 - - - -ns| - - - - - [ -us] - - | vae - - - - - - N EETN IR B - - - - 14 - - &
Output Voltage VoL1 6 - 0.4 | - 0.4 - |04 - 0.4 | - 0.4 - | 04 | vac 6 5 4 - - - - - - 1 - - 2,3 - - 14 - - T*

VoL 5 - fos| - Jos| - fos] - |os|-fos| - [os|vel| s 5 |- - RN N N - 2,3 R I T - ™
Vou 6 24 - |24 - f24f - 25| - f2s5] - j25{ - | v - - - 6 4 5 - f o) -] - 2,3 - - 14 - - T*
Short-Circuit I 6 | -40 | -100 | -40 | -100 100 | -40 | -100 | -40 | -100 | -40 | -100 | madc| - - - - - -1 -1-1-1- - - - - u N EE L
Current
——
(Total Device)
mum Power 1 1 - R B T R - sl -l 2| -] - | maa - - - - - R I R B I - - 4] - - - - 1,2,3,7,
Supply Current max mAde 11,1213
Power Supply Drain| 1o 14 [ BTN IR T SR TR w | - 1 | - | 19 |made] - - - - - - 1-1-1-1-71- - wEh - - - u - g
12,
- - - - - - - - 14 - 1,2,3,7,
Tpny, 1 < [es{ - [os6| - [os] - |96 - [96] - ]96made| - - - - - - - - 11,1215
Switching Pulse | Pulse
Parameters in Out .
Turn-On Delay tod- 1,6 - - - 10 - - - - - 10 - - ns 1 [ - - - - - - - - - - - - 14 - - 2,3 T
Turn-Off Delay [ 1,6 - - - 10 | - - - - - 0 | - - ns 1 ) - N - _ -1 -1 -1- - - - 14 - - 2,3 ™

*Since this is an inverting gate, power drain is minimized by grounding the inputs to gates not under test.

(PenunuU0d) GZOEJN ‘62LEIN



DUAL 4-INPUT EXPANDER
FOR “AND-OR-INVERT"” GATES

MC3100/MC3000 series

MC3130F - MC3030F
MC3130L - MC3030L,P

(54H60J) (74H60J,N)
CIRCUIT SCHEMATIC
1/2 OF CIRCUIT SHOWN
Vee
14
2.4 k
12
1 0—9
20
3 O— 11
13 O—

This device consists of two independent 4-input
AND gates. The outputs of each gate are available as
ORing nodes. Using the MC3030/3130 expander, with
the MC3020/3120 expandable gate, up 